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Welcome to the QC-5000

Chapter 1
Overview

The Quadra-Chek 5000 is an advanced software application for multi-
sensor measurement systems. It features a graphical user interface for
simple point and click operation. Point the cursor to a feature on the
measure toolbar and click.

Measure Circle

The QC-5000 measures part features using the simplest geometric com-
ponents: points. Lines can be created from two points, circles from three
points, and cones from six points. Simply probe the points and the QC-
5000 measures the feature.

Measure Magic =] FS
1 Pt
tp-tip
0k | Enter Pt | Bemove Last |
Cancel |

Once the required number of points are entered the QC-5000 displays
the feature in the part view window.

The QC-5000 continues building the part in the part view window as
features are added.

1-1
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8 Part View =]

It is easy to use the QC-5000 because each measurement requires only a
few points. All geometry and mathematics are handled by the software.
Once the basic measuring principles are understood the QC-5000 can be
programmed to handle repetitive measuring tasks. Finally, inspection
and quality reports can be produced to document your results.
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About This Guide

This guide is intended for end users of the QC-5000 metrology software,
supervisory, and installation personnel. A basic familiarity with the Win-
dows computing environment and operation of attached measuring sys-
tems is assumed. Material in this guide is divided into five chapters cov-
ering everything from basic operation to system configuration. Keep this
guide in a convenient location for future reference.

Chapter 1: Overview

It all begins here, just point and click. There are only two things in the
QC-5000 interface: windows and toolbars. This chapter tells you which
is which and what to do with them. Understanding each window and
toolbar helps you get the most from the QC-5000.

Chapter 2: Quick Start

This chapter gets you up and running quickly. Use this chapter to learn
the most basic QC-5000 tasks. Each task in this chapter is described in
greater detail elsewhere in this guide.

Chapter 3: Probes

If it’s about probes, it’s in this chapter. Learn to manage and calibrate
VED and touch probes using probe library. All data comes into the QC-
5000 through probes. Use the information in this chapter and you won't
go wrong.

Chapter 4: Programming

Programming puts it all together. This chapter shows you how to create
a streamlined, computer-prompted procedure to handle repetitive in-
spections with speed and accuracy. Use the programming feature to maxi-
mize your productivity with the QC-5000.

Chapter 5: Templates & Tolerancing

Picking up where chapter 4 leaves off this chapter covers datum magic,
measure magic, layers, offset alignments, and tolerancing. The QC-5000
organizes and present data in a number of formats. For your convenience
there are several data templates you can use to organize and present your
results. Use this chapter to learn how to use templates more efficiently.
This chapter also describes how to export QC-5000 data to other soft-

ware.

Appendix A

Appendix A describes profile measurement. The appendix includes dis-
cussions of nominal profiles, profile tolerances, measurement results and
the on-screen tools and windows provided to facilitate profile measure-
ment.

Index

There’s nothing worse than skimming through a user guide looking for
something when you're in a hurry. To save you the hassle we indexed this
guide. Simply flip to the back, find your topic, and off you go.
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Icons and Type Faces
This guide uses the following icons and type faces to highlight informa-

tion:

WARNING
w The raised hand icon warns of situations or conditions that can lead to

personal injury or death. Do not proceed until you read and thoroughly
understand a warning message. Warning messages are shown in bold

type.

CAUTION
m The exclamation point icon indicates situations or conditions that can
lead to measurement error, equipment malfunction or damage. Do not
proceed until you read and fully understand a caution message. Caution
messages are shown in bold type.

NOTE
The note icon indicates additional or supplementary information about
an activity or concept. Notes are shown in bold type.

Warnings, cautions, and notes are shown in this typeface.

Italics
Italics indicate menu items or button icons. For example,

Step 1

Select customize from the tools menu.

Tools

The italics instruct the user that customize is an item on the tools pull-
down menu.
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Starting the QC-5000

To open the QC-5000
Step 1

E

(ICS000
Double-click the QC-5000 icon on the Windows desktop.

The following screen indicates that the program is loading. It takes a
couple seconds for the program to load completely.

QC5000
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Windows and Toolbars

1-6

The QC-5000 uses a graphical user interface which means that instead of
typing in a bunch of complicated commands you can do things by point-

ing and clicking the mouse.

In this manual we'll refer to the graphical user interface as the QC-5000
desktop. Although setups may vary, a typical QC-5000 desktop looks
like this.

@ Come 6. frem 8 of 8 points el
ta = 41°08'40"
X = 32.8682 = -0.2876 Z = 7.1111

82 Y
XYa= 298°21'00" YZa= 90°09'29" ZXa= 0°05'06"
Z F = 0.0021 RF = Ref #1 PP = 3d

RG]

D] ]

Features | Program|

ircle 13

ANNO-0ATTT0O00

li

6/21/01 | Cartesian | MM Ved Probes MedLow Auto |Ref#1 |DMS NLEC On editing

[1o]=]

[R{E2] man | weottan | ctium | weatow | Low | ot | ip2 | 1in3
EEEEEEREEE

There are only two things to point and click at on the QC-5000 desktop:
windows and toolbars. Here’s how to tell them apart.
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Windows display information. Some windows contain buttons or re-
quire input but their basic function is to display information. For ex-
ample, the part view window displays a graphic of the part.

$8 Part View o=

Toolbar buttons execute common tasks. For example, the measure tool-
bar contains buttons for various measurement functions. To perform a
measurement, click on the desired feature button (line, circle, plane, etc.).

1-7
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QC-5000 Windows

The Results Window

1-8

The QC-5000 desktop has four windows: DRO (digital readout), results,

part view, and features list.

DRO

The DRO window displays the location of the X, Y, and Z axes (in mm or

inches) from the datum. Click the button beside the respective
zero it.

:DRO _ O

The results window displays the results of a feature measurement
window contains the following:

. Feature specifications
. Lock/unlock feature
. Feature type diagram / feature stamp

B Results (3)

Point 17, from 1 of 1 point

3.502949 Y = 0.854680 z = D.120448
0.000000 RE= Ref #1 PP= YZ

Feature Specifications
Feature information is displayed in the results window. Use the
window to add information to the features list.

axis to

. This

results



Quadra-Chek® 5000

To move information from the results window to the features
list

Step 1
Highlight the desired information in the results window.
gﬂesulls =Ofx|
[;jé;%;i;j Cylinder 5, from 6 of 6 points [:::]
r = 8_301zs|COEE  16.60256
VO 77 416548 -39 35066 =m
X¥a= 145_608 YTZa= 89_785 ZXa= 359_687
F o= 0.01589 BF = Ref §1 PP = 34
Step 2

Hold down the left mouse button and drag the information to the fea-
tures list.

Cylinder 5, from 6 of & points

r = 0_32753K WG 0_7506|
X = 2 _ 09093 S 1_ 4969
XYa= 211.649 YEZa= 90.026 ZXa= 3592_956
F = 0.0008 RF = Ref §1 PP = 3d
L _ﬂ_ __
Step 3

Release the mouse button.

[ Features

o Plane 1  Primary
~  Line 2 Skew
-~ Line 3

. Point 4  Zero
17 Cylinder

4] |
Step 4
Click the as multiple new columns button in the dialog box.
9 How do you want the fields added to this template? ‘ As 1 Hew Column I
™ Include labels with data As Multiple New CnlumnsrL

The feature window now displays the new parameters.

Plane 1  Primary

Line 2 Skew
Line 3
Point 4  Zero

Information in this window is dependent on the type of feature. For
example, the window shows radius/diameter values for spherical features
but not for linear ones.

1-9
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Locked/unlocked features
Some parts use more than one reference frame to measure all its features.
Locked features always display results from the reference frame they are
measured in the results window. Unlocked features are display results for
the current reference frame.

To unlock a feature

Step 1

Click the lock icon in the results window.

IS [=[ 3

To lock a feature

Step 1

Click the lock icon in the results window.

(0] x|
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Feature type diagram /feature stamp

Clicking on the feature stamp icon opens the feature stamp window. The
feature stamp window shows a graphic display of the feature and the
distribution of the measurement points. Points discarded from the mea-
surement are shown in red. Use the view toolbar to change the perspec-
tive in the feature stamp window.

£ Feature Stamp

To open the feature stamp window

Step 1
Click the feature stamp button in the results window.

@ Circle !

0.37890
-0.897"

T
X
iy noe
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The Part View Window

1-12

The part view window displays a graphical representation of the part and
its features. Use the view toolbar to change the appearance of the part
view window.

This is a typical view toolbar. Remember that QC-5000 toolbars can be
customized. Toolbars pictured in this guide may vary from those on your
system.

Four pane part view displays the part from four separate vantage points.
Highlighted panes are outlined in blue. Place the cursor on the pane and
click to highlight. Only one pane can highlighted at a time.

The most common part view window appearances are shown here.

Single pane part view

§8 Part View =1
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Four pane part view

1-13
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View Rotator
Change the display angle of the part view window with the view rotator.

To use the view rotator

Step 1
=

Click the view rotator button on the view toolbar OR select view rotator
from the view menu..

Step 2

Place the cursor over the view rotator window as shown.

2 View Rotator = [=]E3

1N
NP

Step 3

Move the cursor over the view rotator window until the part is displayed

as desired.

1-14
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Template Windows

Template windows display data output from QC-5000 measurements and
programs. See Chapter 5: Tolerancing & Templates for more information
on using template windows.

Nest templates windows as shown to conserve space on the QC-5000
screen. For example, the window below contains the features, program,
and report templates nested in a single window. View the desired tem-
plate by selecting the proper tab. In the example below, the feature tab is
selected.

B Foatues IS
Features| Program | Report|

HEES Datum d I X | ¥ I T H
r hrc iz 0.3746 15957 1.4573 0. 1573
~  Line 4 Skew 0.0000 1.4876

- Line § z.1888 -0.0020

«  Point § zero 0.0000 0.0000

@ rlans 7 0.6532 15274

& Planc 5 z.8808 0.0133

¢ hrc o 1.5157 4.4895 0.7543 0.7578
@  Plane 10 5.2461 1.4748

@ Plane 11 1.2478 2.5456

@ rlane 12 2.1925 2.0985

©  Cylinaer 0.7532 z.9891 1.4366 0.3766
A Come 15 4.4587 0.7451 0.1755
[T 0.3766 4.3122 1.4958 0.1883
O  circle 17 0.3738 2.9987 0.4980 0.1872
O circle 18 0.3753 3.0002 2.4955 0.1877
~  Line 19 z.1875 0.7a38

J/_l Line 20 1.5106 0.7452 _|;|

To separate template windows

Step 1
Place the cursor over the desired tab as shown.

Features | Program | Fleqqrtl
| I I T INa.mE IDE}Ltu.ml"\‘5 I

. Arec 22

—

Plane 3 Frimary

L
- Line 4 Skew
- Line 5
* Point & Zero
Q Flane 7
LA Dlans R

Step 2
Hold the left mouse button and drag the tab outside the current window
as shown.

-
-
a 2
& 4 X
r L e 4| T
@ z -0.5046 %< 0.000
& r B x 21588 Ri<  179.947[F 0.0000
@ riaf vine s ¥ -0.0020 vz<  o0.000
8 o z -0.5032 2x<  90.000
4 con B x 0.0000) B 50000
0 siofFoint s bt 0.0000]
O e z 0.5044)
O ar 7 x 06532 ¥T<  180.350|F 50000
= iferess 7 ¥ 15274 vz<  80.093
, 2 -0.1672 3¢ 385.007
J‘ ] & X 2.8808| AV 269.913(F 0.0000
- Pla & T 0.0133 Y2< 176.801
z -0.2167 x<  358.459
E x FWEEREY Tosis7 13 o.08s0
are ¥ 07543 0.7578] ¥ 0.0000 _I_‘
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Step 3

Release the left mouse button.

3 90.000)
Line 4 v 1.4876 TIe 0.000)
H -0.5046 z3< 0.000)
5 X z.1888 I¥c  179.947 0.0000
Line § v -0.0020 T2 0.000]
H -0.5042 z<  30.000)
3 % 0.0000 0.0000
Point € v 0.0000
H -0.5044
7 B 0.6532 ¥< 180,350 0.0000
Plane 7 v 1.5274 TI<  80.093
H -0.1672 2% 345.007
g I3 2.8808 X¥e 269,913 0.0000
Plane 8 v 0.0133 TI<  176.801
H -0.2467 zx<  358.459
X
v




Quadra-Chek® 5000

To nest template windows

Step 1

Place the cursor over the desired template window as shown.

v

4 X o.or
Line 4 T 1.0
Z -
5 X
Line 5 T
Z
5 -

Step 2
Hold the left mouse button and drag the template over the desired win-
dow.

Features | Program

&
z

g !

@ : 2

r dre Line 4| T 1.4876] Ti< 0.000]|

& ris z -0.5048] zx< 0.000

& ria 5 i3 2.1888 1< 179.947|F 0.0000

& Plaf Line s T -0.0020 Yz< 0.000|

6 oyl z “o0.5042 %< 50.000)

& con o 3 0.0000) ¥ 0.0000

0 siofroint g Y o.0000
T [JPlane & Y 0.0133 Ti< 176,801
Step 3
Release the mouse button.

B Features W=l
Features | Program | Report|

[z ] [rweme Datum d I X | ¥ I = =
(s Airec 22 0.3746 1.9857 1.4373 0.1873
-~ Line 4 Skew 0.0000 1.4876

- Line § 2.1888 -0.00z0

. Point & Zero 0.0000 0.0000

G riane 7 06532 1.5274

E Flane 8 z.8808 0.0133

(s ire 9 1.5157 4.4896 0.7543 0.7578
E Plane 10 5.2461 1.4748

Q Plane 11 4.,2478 2.5456

Q Plane 12 Z.1925 2.9965

& cylinaer 0.7532 2.5991 1.4966 0.3766
A Cone 15 4.4957 0.7451 0.1758
0 Slot 16 0.3766 4.3122 1.43955 0.1883
o Circle 17 0.3748 2.9987 0.4980 0.1874
o Circle 18 0.3753 3.0002 2.4955 0.1877
- Line 19 Z.1875 0.74938

J/_I Line 20 1.6106 0.7482 _I;I
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Status Bar

The status bar runs across the bottom of the screen and displays such as:
Date

Type of coordinates (Polar/Cartesian)
Selected units of measurement (in./mm)
Active Layer

Active probe tip

Projection Plane

Active Reference Frame

Angle Display Mode

SLEC/NLEC Status

Recording or Editing Mode

| 36301 [Cartesian [Inch [ tip 1

Use the status bar to toggle between settings. Place the cursor over the
mm/inch section of the status bar. Click the mouse to toggle between
inches and millimeters. This is a quick way to change the units of mea-
sure. Other settings in the status bar can be toggled in the same way.

To add items to the status bar

Step 1

Select customize from the tools menu.

Customize...

Step 2
Select the status bar tab as shown.

Il 0C5000 Window
Il Results Text

] Results Window
I DRO Digits

Il DRO Axis

Il DRO Window

[ Part View Window

1-18
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Step 3
Highlight the desired item as shown.

[]Date
[]Cartesian/Polar

NOTE

Items currently in the status bar have an 'X' in the box next
to them. An empty box indicates the item is currently not
on the status bar.

Step 4
Click the show button.

Step 5
Click OK.

1-19
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To delete items from the status bar

Step 1

Select customize from the tools menu.

Step 2

Select the status bar tab as shown.

Customize

Il QC5000 Window
Il Results Text

] Results Window
I DRO Digits

Il DRO Axis

[l DRO Window

[ Part View Window

Step 3
Highlight the desired item as shown.

Customize

CIDate
[ Cartesian{Polar

[ Projection Plane

[X]Reference Frame
[IDMS{DD

ESLEC

= Prg

NOTE

Items currently in the status bar have an 'X' in the box next
to them. An empty box indicates the item is currently not
on the status bar.
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Step 4
Click the Aide button.

*action Plane

Step 5
Click OK.

1-21
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Main Menu Bar

Toolbars

1-22

This section shows the content of the QC-5000 pull-down menus. A
discussion of the various menu commands follows in later chapters. Use
this section to familiarize yourself with the menus. Place the cursor over
the desired menu and click to view pull-down menus.

Ei\e@ﬁiew Measure  Datum  Probe Tools  Windows Help
Cut

Copy

Paste

Faste Special...
Delete Selection...

Select All
Select Mone

Find Features...
Change Feature 4
Feature Fropeties...

Toolbars contain buttons that execute common tasks. Use toolbars in-
stead of hunting through pull-down menus for commands. Simply click
the desired button and the task is begun. Toolbars correspond to the
main menu. For example, buttons in the view toolbar correspond to
commands on the view menu.

Datum toolbar
Use the datum toolbar to establish datums and reference frames. Buttons

in the datum toolbar correspond to items on the datum menu.

EEEEELDS

Measure toolbar
Use the measure toolbar to measure and construct features. Buttons on
the measure toolbar correspond to items on the measure menu.

Probe toolbar
Use the probe toolbar to access probe functions and settings. Buttons on
the probe toolbar correspond to items on the probe menu.

View toolbar
Use the view toolbar to adjust the part view window. Buttons on the view
toolbar correspond to items on the view menu.

DI
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Tolerance toolbar
Use the tolerance toolbar to perform tolerances on selected features. But-
tons on the rolerance toolbar correspond to items on the zo0ls menu.

Tolerance

] 7 IOI@ILI—I//IJ-IHI/UIEI

Program toolbar
Use the program toolbar to access programming functions. Buttons on
the program toolbar correspond to items on the z0ols menu.

@[ m]=[[p [
File toolbar
Use the file toolbar to access file functions. Buttons on the file toolbar
correspond to items on the fi/e menu.

Ol 3R &k S
VED toolbar
Use the VED toolbar to access VED probe tools.

‘

Wl ) B[ (N R [d R G B || - ™

Custom toolbar
Use custom toolbars to create toolbars for specific tasks.

| - [ 0I0[2]0[»@ @]
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To place a toolbar on the QC-5000 desktop

Step 1
Select toolbars from the view menu.

Step 2
Highlight the desired toolbar as shown.

Toolbars

NOTE
Toolbars on the QC-5000 desktop have an 'X' in the box
next to them. An empty box indicates the item is currently

NOT on the desktop.

Step 3
Click the show button.
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To remove a toolbar from the QC-5000 desktop

Step 1

Select toolbars from the view menu.

Step 2
Highlight the desired toolbar as shown.

Toolbars

NOTE
Toolbars on the QC-5000 desktop have an 'X' in the box
next to them. An empty box indicates the item is currently

NOT on the desktop.

Step 3
Click the Aide button.

Customize your toolbars by adding or deleting buttons. Add buttons for
common tasks . Delete seldom used buttons to keep toolbar size manage-

able.

1-25
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To add buttons to a toolbar

Step 1
Select customize from the tools menu.

Step 3
Highlight the desired toolbar in the zoo/bars list as shown.

Datum
Image
Measure

o
fiew
Window
All

Features
ast
-t View
et

Line Color

Step 5
Click the copy button.

e VY By
ransparent}Soli.
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Step 6
Click OK.

T

Cancel

Apply |

1-27
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To remove buttons from a toolbar

Step 1

Select customize from the tools menu.

Step 3
Highlight the desired toolbar in the zoo/bars list as shown.

Datum
Image
Measure

o
fiew
Window
All

Features
ast
-t View
et
Line Color

Step 5

Click the remove button.

an

ﬁ View Rotator

1-28
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Apply |
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Getting Started

=

General Preparation

Chapter 2
Quick Start

Use this chapter to learn the basic operating principles of the QC-5000.
Instructions in this chapter show the user how to create a complete in-
spection program. The quick start program includes:

2 reference frames

VED measurements

Touch probe measurements
2-D features

3-D features

Constructed features
Tolerances

Formulas

NOTE
Systems not equipped with touch probes can substitute or
omit the 3-D measurements in the quickstart program.

All tasks demonstrated are described in greater detail in other chapters.
Inexperienced users should review those chapters before attempting the

quick start program.

Follow the instructions in this section before beginning the quick start
program.

To open the QC-5000 software

Step 1

E

(ICS000
Double-click the QC-5000 icon on the Windows desktop.

QCcs5000

_© 1895-2001 METRONIES Inc. All Rights Reserved.

Loading Setlings... (1]

The screen above indicates that the program is loading. It takes a couple
seconds for the program to load completely.

2-1
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To set machine zero

Follow the machine zero procedure established by your supervisor, OEM,
or distributor before beginning this section.

To display the feature list

Step 1

Select open template from the windows menu.

v DRO

v Part Yiew

v Rezults

v Live Wideo

v Probe Selector

Mew Template...

Save Templates. . [\ls

Save Template As.

Step 2
Select features. 5ft as shown.

DOpen Feature Template HE
File name: Eolders: -DK
IFeatu[es_ St chgeE000ktemplates

Cancel

AT ol 5t - = ot = —l
CartLim. 5ft (= QC5000

CartPIMi. 5 @5 Templal

E Lrotol 5ft EMpiates

pro BFT

Friograrn. 5t =

Proiink. 5it =l |-
List files af type: Diriwes:

IFeature Templates j I o j Metwork. .. |

Step 3
Click OK in the dialog box.

Open Feature Template HE
File harne: Folders: oK
IFeatUIes. Bt c:hqcE000emplates _k

Catcel

BITol5ft - ot = 4'
CartLirn.5ft (£ OC5000

CartPIhi. 56 = Templat

E urotol Sft Emplates

pro5FT

Prograrnn. it -

Frolink 5t hd I
Lisgt files of bype: Dirives:

Feature Templates j I =3 j Metwark... |
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To display the program template

Step 1

Select open template from the windows menu.

v DRO

v Part Yiew

v Rezults

v Live Wideo

v Probe Selector

Mew Template...

Save Templates. . [\ls

Save Template As.

Step 2
Select program. 5ft as shown.

Dpen Feature Template H
File name: Folders: -D K
IProgram.Sft chgea000templates

Cancel
AT ol 5t = ot = —l
CartLim. 5ft (= QC5000
CartPIMi. 5 B Templat
E uratal Sft Emplates
Features 5t
o 5F T
Frolink, 5it hd I
List files af type: Diriwes:

IFeature Templates j I o j Metwork. .. |

Step 3
Click OK in the dialog box.

Open Feature Template HE
File harne: Folders: _DK
IPnglam.Efl c:hqcE000emplates k

Catcel
BITol 5t - =T = 4'
CartLirn.5ft (£ OC5000
CartPiki. 5t
E urotol 5ft B Templates
Features bt
o 5F T
Frolink 5t I I
Ligt files of bype: Dirives:
Feature Templates j I =3 j Metwark... |
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Nest template windows to keep the work space from getting too clut-
tered. Click on the tab to view the desired nested template.

To nest the template windows

Step 1

Place the cursor on the title bar of the window as shown.

B Progra |0 x

Status Cx gL, Aotion e

Step 2
Hold the mouse button and place the window as shown.

EFealules O] x|
T EE Progra -|0O) x
Status Cx il Action fd
-' -
“| 4 | 3
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Probing Technique

Step 3

Release the mouse button.

EE Program 0] %]
Features | Program | k
|Status| Cxl Tol IActiDn iI

e o

Select the Active Probe
Select the touch probe as the active probe before recording the quick start
program.

To select the active probe

Step 1
Click on the status bar until conzact probes is displayed as shown.

Active Probe

| 67101 |Car1t:sian |Inch | Contact Pruhes% |

TP_1

The contact probe group is now active.

Probing technique refers to the method of moving CMM axes and enter-
ing point data with a touch probe. All features are made up of points and
all points are taken with probes. In order to get good results from the
QC5000 software it is important to use proper probe technique and to
input proper probe settings.

Good probing techniques

. approach the feature from a 90 degree angle
. approach the feature from a distance of at least Imm
. do not probe a feature from an angle of 45 degrees or less

Bad probing techniques
o dragging probe across a part

. dropping probe off the edge of a part

2-5
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Recording the Quick
Start Program

Follow the instructions in this section to record the quick start program.

Clearance moves

CAUTION
Use clearance moves to avoid collisions between the probe
and the part.

Clearance moves are necessary to create CNC paths around the part and
other obstructions. For example, to safely move the probe from point A
to point C, insert a clearance move at point B.

Clearance move

If the clearance moves are omitted, the probe will move in a straight line
from point A to point C. The resulting collision could damage the probe.

2-6
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To insert a clearance move

Step 1

Move the probe to the desired clearance point. Select a point that will

allow the probe to travel safely away from obstacles.

——
paN
Clearance
point
.
S|
—
Clearance move
Step 2
Click the goto here button on the program toolbar.

Use this procedure whenever directed to insert a clearance move in a

program.
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Creating the Start Point

It is a good practice to start the program at a point that is well clear of all
part geometry. Move the probe to a clear position above the part. Make
certain the probe is clear of obstructions in the XY plane. Use this posi-
tion as the start and end point for the inspection in this chapter.

To record the quick start program

NOTE
c Open a new part file before recording the quick start
program.

Step 1
Click on the record button on the program toolbar.

E

|Hecurd.l'Edit F"rngram|

The QC-5000 is now recording all actions as a part program. Use part
programs for repetitive inspection tasks. For example, if you need to
inspect 100 identical parts create a program while inspecting the first
part. Run the program to inspect the remaining 99 parts.

CAUTION
m Unintentional probe collisions can result if the probe is not
well clear of the part when run. Begin and end programs
at points well clear of any obstruction.
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To move the probe to the start point

Step 1
Position the touch probe at the start point as shown.

Start point .

o OO

Right side view

Start point |

E—
AN

Front view

Step 2
Click on the goto button on the program toolbar.
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Recording the Part
View Window

Follow the instructions below to record the part view display into a pro-
gram. Use this procedure every time the part view window display is
changed while recording a program.

To record the part view window display

Step 1
Right-click on the program template and select special steps as shown.

B Program O] x|
Features | Program |

|Ststus| ICxI Tol IActinn lﬂ

Ot |ES e
o Lopy LComment...

Paste DDE..
Paste Special.. Delay
Dielete Selectian.. Dizplay Part Yiew Map
Select &l New Run Of D ata

Frogram Image...
.~ PRecodPartView Display
Select All Similar Steps Fun D05 Avindaws Progran...

Select Mone

el Sorvaibe
v Record/Edit Mode i
Super Step...
LCMC Maode Steps b User Message
Editing Steps 3
= Max Speed O
Flows Cantrol Steps 3 il
»

Max Speed Oif
Programming “wfizards il

L IECTETD st T o
4 »

Template Properties. ..

DIE GutEut..
Frrint Selection

Step 2
Select record part view display.

LComment...

DDE...

Drelay...

Dizplay Part Yiew Map
Mew Run OF Data
Frogram Image...

Record Pal 11
Fiun DOS Awfindows Program...
Run Part...

Set Variable...

Super Step...

User Message...

Max Speed On
Max Speed Off

Soft Edge Teach
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Creating the Datum
To create the primary plane

Step 1
Click the primary plane button on the datum toolbar.

Primary Plane

Step 2

Probe the first point as shown.

Step 3

Step 4

Clearance
.point 1

Clearance move

2-11
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Step 5
Click on the goto button on the program toolbar.

Step 6

Step 7

Probe fourth point as shown.

P
Click OK in the dialog box.

Primary Plane =] E3
4 Pts
TpTip
0Ok i Enter Pt | Bemove Last |
Cancel | Create... |
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The primary plane appears in the part view window.

863 Part View (o]
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Creating the
Secondary Alignment
To create a secondary alignment

Step 1
Click the secondary line button on the datum toolbar.

Secondary Line

Insert a clearance move as shown.

Clearam/
point

o . . Clearance move
Finish

Step 2
Click the goto button on the program toolbar.

Step 3

Probe the first point as shown.

I—
NN

Point\1 Front view

Step 4

Insert a clearance move as shown.

Start

Clearance®
point

Clearance move
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Step 5
Click the goto button on the program toolbar.

Step 6

Q
Q

Start °

> ®Clearance
point
Clearance move

Step 7
Click the goto button on the program toolbar.

Step 8

Front view
Step 9

Probe the third point as shown.
RN
Point 3/

Front view
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Step 10
Click OK in the dialog box.
Meazure Magic _ O]
3 Pts
TP 1
0k I‘I\ Enter Pt | Bemove Last |
- Cancel |

Step 11
Move the probe to the end point as shown.

End point
,End poin

JE—
N

Front view

Step 12
Click the goto button on the program toolbar.

The secondary alignment appears in the part view window.
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Creating the
Zero Point

Measure the circle feature indicated to create the zero point.

_,Zero point

Switch the active probe to VED for this measurement.
To activate the VED probe group

Step 1
Click on the status bar until VED probes is displayed as shown.

Active Probe
| B{7101 |Cartesian |Inch | Ved Probes N | Medium
The VED probe group is now active. Use the following procedure to select
the desired magnification.
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To select a magnification

Step 1
Click on the status bar until the desired magnification is displayed.

Active Probe

| Bf7101 |Cartesian |Inch | Ved Probes |  Medium
Position the circle in the video window as shown.
| ¥ideo S [=l

To create an arc tool

Step 1
Right click and select new VED probe from the list.

1 Video =10] x|

Dy Fire Probe

WED Probes E!\ 3

Focuz...
TeachYed Edge. .
Filter...

Capture Image

At Finish

Other
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Step 2
Place the wand tool as shown and click.

(=1

Step 2
Place the wand tool as shown and click.

J[=1E3
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Step 3

Place the wand tool as shown and hold down the mouse button.

(=1

Step 4

Drag the wand tool in the desired scan direction.

JS[=1E3

An arc tool is created with edge scan in light-to-dark direction.
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To re-size a VED probe tool

Step 1

Place the hand cursor over the over the tool as shown.

=10 x

Step 2
Hold the left mouse button and move the hand cursor to the desired size.

J[=1E3
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To create a zero point

Step 1
Place the probe tool as shown.

Step 2
Click the center mouse button to fire the probe tool.

J[=1E3
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Step 3
Place the hand cursor over the corner of the probe tool as shown.

(=1

Step 4
Hold the mouse button and drag the corner of the probe tool to rotate as
shown.

J[=1E3
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Step 5
Move the part and place the probe tool as shown.

Step 6

Click the center mouse button to fire the probe tool.
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Step 7

Rotate the probe tool as shown.

IS [=] E3

Step 8
Move the part and place the probe tool as shown.
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Step 9

Click the center mouse button to fire the probe tool.

Step 10
Rotate the probe tool as shown.
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Step 11
Move the part and place the probe tool as shown.

Step 12
Click the center mouse button to fire the probe tool.
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2-28

Step 13
Click OK in the dialog box.

Step 14
Click the zero button on the datum toolbar.

[ —
EiEEEE
a2

Step 15
Check X and Y axes as shown.

Step 16
Click OK in the dialog box.
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The reference frame appears in the part view window.

2 Part View _|Of
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Save the Reference
Frame
To save the reference frame

Step 1
Click the save reference frame button on the datum toolbar.

Y
|Save Reference Frame|

Step 2

Type a name for the reference frame.

Save Reference Frame

New Name |Ref #1] OK [!
Cancel |

Step 3
Click OK in the dialog box.

New Name |Ref #1] OK |
Cancel |

Change the active probe group to contact probes. Use the following pro-
cedure.
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1 ¢

To activate the contact probe group

Step 1

Click on the status bar as shown until contact probes appears in the box.
Active Probe

| B/7101 |Cartesian |Inch | Contact Probes s | TP_1

The contact probes group is now the active.

NOTE
The names assigned to probes and probe groups may vary
from those shown here.

NOTE
Dim the light controls to darken the live video window while
using the touch probe.
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Touch Probe

Measurement
Use the touch probe group to complete the following measurements. Move
the probe to a safe start point well clear of the part geometry as shown.
CAUTION
Insert clearance moves as necessary to safely position the
probe.
Start point o

Start point o

—
E— N ™Y

Right side view

Front view
—

Start point~__

Top isometric view
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To measure a circle

NOTE

Three points are required to measure a circle. Use more

points to increase accuracy.

Step 1
Probe the first point as shown.

99
= Yk

Point 1

Step 2
Probe the second point as shown.

Point 2

Step 3
Probe the third point as shown.

Point 3
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Step 4

Probe the fourth point as shown.

y; Point 4

P
Click OK in the dialog box.

Meazure Magic M [=]
4 Pts
TP 1
0k %J Enter Pt | BRemove Last |

Cancel |

Step 6

Move the probe to the end point as shown.

o ENnd point

AN ™

Front view

Step 7
Click the goto button on the program toolbar.
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The circle appears in the part view window.

2 Part View ) [=]
Top

Measurement results are displayed in the results window.

34 Results 9 [=1 3
+ Point 7, from 1 Feature

X = 0.0000Y = 0.0000 Z = 9.3865

F = 0.0000 RF= Temp PP= XY
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Measuring 3-D Features

2-36

Follow the directions in this section to measure a circle, a cone, a cylinder,
and a plane.

Change the part view window perspective to south east view for these
measurements. This will provide a better view for three-dimensional mea-
suring.

To change the part view perspective

Step 1
Click the south east view button on the view toolbar.

South East View

The part view window appears as shown.

EE Part View O]

Step 2
Right-click on the program template and select special steps as shown.

E Program =[O] ]
Features | Program |

[status| [cx] o1 [action Iﬂ

Cut |e3 e
g LCopy LComment...

Pasts LDE..
Paste Special... Delay...
Dielete Selection Diizplay Part Wiew Map

Mew Run Of D ata

Select Al P |
rogram Image...
Select N
& Fiecord Part iew Dizplay
Select Al Similar Steps Run DOS Awindows Program
— .. | FumkEk.
B Mo S:tn Vji;b\e
v Becord/Edit Mode i
Super Step...
LCNC Maode Steps »  User Message..
i »
i Sl Max Speed On
Flow Cantrol Steps 3 Mas Snecd OF
Frogramming ‘Wizards P
& i Soft Edge Teach _ILI
4 I I »
Template Properties. ..
[EE Eutpt.
Frint Selection
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Step 3

Select record part view display as shown.

LComment. ..
DDE...
Drelay...
Dizplay Part Yiew Map
Mew Run OFf Data
Frogram Image...

ord P ay
Fiun DOS Awfindows Program...
Fiun Part...

Set Variable...

Super Step...

Uzer Meszage...

Max Speed On
Max Speed Off

Soft Edge Teach

The program template displays the steps as recorded.

Program S [=1

Features | Program |

|Statu3| ICxI Tal IA:tn:m IData ﬂ
Program Properties...
Initial sectings...
Go to position [-28.8319,-0.6408,23.3427)...
Q Primary Alignment on "Plane 47"
- Secondary Alignmwent on "Line 5"

Light control (1000.0,205.0,0.0,0.0,0.0,0.0) {(On,On,Cn,Cn
@] Heasure "Circle &"

Zero the XY of "Point 7"
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2-38

To measure a cone

Step 1
Position the probe as shown.

o Start point

JE—
N

Front view

Step 2

Probe 3 points around the top of the cone as shown.

O
@

T—
Step 3

Position the probe over the center of the cone at about the same level as
points 1, 2, and 3 as shown.

Step 4
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Step 5

Probe 3 points around the bottom of the cone as shown.

Step 6

Step 7

Step 8

P
Click OK in the dialog box.

Meazure Magic M [=]

8 Pts
TP 1

0k | Enter Pt | Bemove Last |

Cancel |
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2-40

Step 10

Position the probe above the center of the cone at about the same level as
points 1, 2, and 3 as shown.

Step 11

The cone appears in the part view window.

26 Part View S [=]

Measurement results are displayed in the results window.

ﬂﬂesults !EE
@ Cone 6, from 8 of § points IE'
ta = 41°08'45"

X = 32.87606Y = -0.2828Z = 7.1294
XYa= 288°46'18" YZa= 90°09'44" ZXa= o*03'18"

F = 0.0010 RF = Ref #1 PP = 3d
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To measure a cylinder

Step 1
Position the probe as shown.

CAUTION
Insert any clearance moves necessary to avoid probe
collisions.

o Start point

E—
AN ™Y

Front view

NOTE
Points 1,2, and 3 are around the top of the cylinder.

Step 2
Probe the first point as shown.

Step 4

®Clearance
point 1
Step 5
Click the goto button on the program toolbar.
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Step 6

Insert clearance point 2 as shown.

©)

Clearance ®

point 2
\

®Clearance
point 1

Step 7
Click the goto button on the program toolbar.

Step 8

Step 9

Insert clearance point 3 as shown.

Clearance
point 3 .\

Step 10
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Step 11

Insert clearance point 4 as shown.

Clearance Clearance
point 3¢ ——————» e point 4

Step 12

Step 13
Probe the third point as shown.
Clearance
I point 4

Step 14

Insert clearance point 5 as shown.

Clearance
_»epoint5
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2-44

Step 15
Click the goto button on the program toolbar.

NOTE
Points 4, 5, and 6 are around the bottom of the cylinder.
Step 16
Probe the fourth point as shown.
Clearance
epoint 5

Step 17

Clearance®

point 6
Step 18
Click the goto button on the program toolbar.
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Step 19

Insert clearance point 7 as shown.

Clea rance.
point 6

Step 20
Click the goto button on the program toolbar.

Step 21

Step 22
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Step 23
Click the goto button on the program toolbar.

Step 24

Insert clearance point 9 as shown.

Clearance

Step 25

Step 26
Probe the sixth point as shown.

Clearance
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Step 27
Insert clearance point 10 as shown.
Clearance
«°® point 10
Vd

Step 28

NOTE
Points 7 and 8 are taken around the middle of the cylinder.
Step 29
Probe the seventh point as shown.
Clearance
_'Ipoint 10

Step 30

—>-0
Clearance
point 11
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Step 31
Click the goto button on the program toolbar.

Step 32
.
Clearance
/ point 11
Clearance®
point 12
Step 33
Click the goto button on the program toolbar.

Step 34

Clearance®
point 12

Step 35
Click OK in the dialog box.

] Measure Magic

8 Pts
TP 1

Enter Pt Bemove Last |

Cancel |
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Step 36

Move the probe to the end point as shown.

End point
,End poin

E—
AN ™

Front view

Step 37
Click the goto button on the program toolbar.

The cylinder appears in the part view window.

EE Part Yiew O]

Measurement results are displayed in the results window.

i Results M=l
@ Cylinder 7, from 8 of 8 points IE'
r = 12.6439d = 25.2878

X = 32.9121 ¥ = -0.2470Z = 13.5217
X¥a= 223°39'47" YZa= 90°18'47" ZXa= 359°40'18"

F = 0.1440 RF = Ref #1 PP = 3d
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2-50

A

To measure a plane

Step 1
Position the probe as shown.

CAUTION
Insert any clearance moves necessary to avoid probe
collisions.

.Start point

E—
—

N

Front view

Step 2
Probe the first point as shown.

O OF

Step 3

Step 4
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Step 5

Probe the fourth point as shown.

Step 6
Click OK in the dialog box.

Measure Magic - |O] x|

4 Pts
TP 1

Ok Enter Pt | RBemove Last |

Cancel |

Step 7
Move the probe to the end point as shown.

R End point

E—
AN ™Y

Front view

Step 8
Click the goto button on the program toolbar.
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The plane appears in the part view window.

2 Part View

I [=] 3

Measurement results are displayed in the results window.

Results

|
I [=] B3
Plane 8. from 4 of 4 points
X = 52.6048Y = -0.4741 2 = 5.3621
XYa= 358°50'14" YZa= 90°31'05" ZXa= 24°01'51"
F = 0.0004 RF = Ref #1PP = 3d
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2-D Measurement

with VED

Follow the directions in this section to complete the feature measure-

ments.

Change the part view window perspective to zop view for these measure-
ments. This will provide a better view for VED measuring.

To change the part view perspective

Step 1

Click on rop view on the view toolbar.

Top View

The part view window appears as shown.

26 Part View

Step 2
Right-click on the program template and select special steps as shown.

Features | Program |

(O x]

=10l x]|

[status] Jex] o1 Jaction
Cu_t ES5.. .
H b Lopy LCaomment...
Paste LDE..
Paste Special... Delay...

Delete Selection

Select Al
Select Mone

Select All Similar Steps

Pauze Mode

+ Fecord/Edit Mode

LCHC Mode Stepz 3
Editing Steps 3
Flows Cantrol Steps 3
Frogramming ‘Wizards ¥
Special Steps (3

Template Properties. ..

Frint Selection

Diizplay Part Wiew Map

Mew Run Of D ata

Program Image...

Fiecord Part iew Dizplay
Fiun DOS Awfindows Program
Fun Part...

SetWariable..

Super Step...

User Meszage...

Max Speed On
Max Speed OFff

Soft Edge Teach
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Step 3

Select record part view display as shown.

LComment. ..

DDE...

Drelay...

Dizplay Part Yiew Map
Mew Run OFf Data
Frogram Image.
Record Part

Fiun DOS Avfindows Program... k
Fiun Part...

SetVariable...

Super Step...

Uzer Meszage...

Max Speed On
Max Speed Off

Soft Edge Teach

Use the following instructions to switch to the VED probe group.
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To activate the VED probe group

Step 1
Click on the status bar until VED probes is displayed as shown.

Active Probe
| Bf7101 |Cartesian |Inch | Ved Probes | Medium

ks

The VED probe group is now active.

Follow the instructions in the section to measure circles 3 through 8.

Circles 3 through 8

Position the circle 3 in the center of the field of view (FOV) as shown.
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To create a circle probe tool

Step 1
Place the wand tool in the center of circle 3 as shown and click.

Step 2

Tl
I Y A
e
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Step 3
Place the wand tool as shown hold the left-mouse button and drag out of
the circle.

Step 4
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The circle tool is created
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To measure circle 3

Step 1
Place the circle tool over circle 3 as shown.

NOTE

Video measurements are most accurate in the center of
the field of view (FOV). Center the probe tool by double-
clicking the tool button on the VED toolbar.

Step 2
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Step 3
Click OK in the dialog box.
Meazure Magic _ O]
90 Pts
Circle
0k %J Enter Pt | Bemove Last |
Cancel |

The circle appears in the part view window.

2 Part View

I [=]E3

Measurement results are displayed in the results window.

#§ Results 8 =] B
@ Circle 9, from 84 of 90 points

T = 0.3154d = 0.6309

X = 22.3926 Y = 0.1420 7 = 9.8223

F = 0.0054 RF= Temp PP= Xy
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To measure circle 4

Step 1
Move circle 4 into the field of view as shown.

Step 2
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2-62

Step 3

Click the center mouse button.

Step 4
Click OK in the dialog box.
Meazure Magic _ O]
158 Pts
Circle
0k {g Enter Pt | Bemove Last |
Cancel |

The circle appears in the part view window.

26 Part View S [=]
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Measurement results are displayed in the results window.

(
i Results =] B3
@ Circle 10, from 146 of 158 points @
x = 0.6793 4 = 1.3585 area= 1.4495
x = 27_9711 Y = 8_8834 Z = 17_9685
¥ = 0_8747 RF¥ = Ref §1 PP = XY

Use either method to measure circles 5 through 8.

38 Part View =
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To construct a bolt hole circle

Step 1
Click the circle button on the measure toolbar.

Step 2
Highlight circles 3 through 8 in the features list as shown.

NOTE

Users can also select features by clicking on them in the
part view window.

Featuresl Programl
‘ I I To 1 INamE IDat.u.m I E I ¥ I area lﬂ
& Plane 1 15.4102 -0.2483
-~ Line 2 17.8877 -20.0731
Q Circle 3 0.0000 0.0000 75.8549
. Point 4 Zero 0.0000 0.0000
O Circle 5 -0.0716 -0.0034 80,1321
[3 Cone & 32.8766 -0.2828
o Cylinder 7 3z.9121 -0.2470
Q Plane &
O o
o
O
O
O
= b
-
Al o

Step 3
Click OK in the dialog box.

To measure a circle, you may probe the circle or i’
construct it from previously measured features.

-

0k Enter Pt | Bemove Last |

Cancel | Create... |
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The circle appears in the part view window.

2 Part View _|Of

Measurement results are displayed in the results window.

[

& Results |9 [=1 3
@ Circle 15, from 6 features

r = 10.4825 4 = Z0_9649 area= 345.2053

X = 32.8656 Y = -0.3187 2 = 17.9683

¥ = 0.0611 RF = Ref §1 PP = XY
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To construct a nearest distance

Circles3and 6

Step 1
Highlight circles 3 and 6 in the features list as shown.

NOTE
c Hold down the control (ctrl) key to select items that are
not sequential in the features list.

Featules = [=1 3
Features | Program |
‘ II Tol INamE IDat,u.m I X I ¥ I area lﬂ
f=] Plane 1 18.4102 -0.2483
- Line 2 17.8677 -20.0731
O Circle 3 0.0000 0.0000 78,8549
. Point 4 Zero 0. 0000 0. 0000
O Circle § -0.0716 -0.0034 80.1321
A Cone 6 32,8766 -0.2828
@ Cylinder 7 3z.9121 -0.2470
3 Plane & 52,6048 -0.4741
@] BZ.3643
Q Circle 10 27, . 4495
Q Circle 11 36 8534
0 py— y y
[e] Circle 13 . .
O Circle 14 27.4673 -9.3237 0.8586
O Circle 15 32.8656 -0.3187 345.2053

-
| ;l_l

Step 2
Click the distance button on the measure toolbar.

Measure Distance

Step 3
Click OK in the dialog box.

2 Features =]

To measure a distance, you may probe the distancei’
[using two points] or construct the distance from

-

0k Enter Pt | Bemove Last |
|

Cancel Create... |
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Step 4
Right-click in the results window and select nearest distance.
M=
Distance 16, from 2 features Iil
L = 21.0075
X = 21. 0065 ¥ = 0.2058 z = 0.0000
RF= Ref #1 PP= XY

 Digtance between features

e

Farthest distance k
Change Mame...

Tolerance 3
DDE Dutput...

Delete Selection

Feature Properties

Font Size 3

Fields 3

The constructed nearest distance between the two circles appears in the
part view window.

EE Part View N =]
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To construct a farthest distance

4

-]

Circles4and 7

Step 1
Highlight circles 4 and 7 in the features list as shown.

Featules =13
Features | Program |
‘ II Tol INamE IDat,u.m I Z I ¥ I area lﬂ
E Plane 1 15.4102 -0.2453

- Line 2 17.6677 -20.0731

O Circle 3 0. o000 0. o000 78,5549

. Point 4 Eero 0. o000 0. o000

O Circle § -0.0718 -0.0034 80.1321
& Cone & 32.8766 -D.z2B8z8

0 Cylinder 7 3z.91z21 -0.z470

Q Plane & 5Z.6048 -0.4741

O Circle 8 ZZ.3643 -0.1827 0.8561
o) 27, 2 1.445

O Circle 11 . 8.7321 0.8554
O Circle 12 . -0.3 654 0,7343
[@] 13 38.02! 29,3996 0.@45¢8
O Circle 14 . -9.3237 0.8586
O Circle 15 . -0.3187 345.2053
L d Distance 16 20,0011 0.1959

=
"l

Step 2
Click on the distance button on the measure toolbar.

Measure Distance

Step 3
Click OK in the dialog.

2 Features =]

To measure a distance, you may probe the distancei’
[using two points] or construct the distance from

-

0Ok Enter Pt | Bemove Last |

Cancel | Create... |
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Step 4
Right-click in the results window and select farthest distance.

=10l x]
| Distance 17, from 2 features
L = 20.8893
X = 10.1041 Y = 18.2831z = 0.0000
RF= Ref #1 pp= XY

» Distance betwesn features
Nearest distance

Change Mame.

Tolerance 3
DDE Output...

Delete Selection..

Feature Properties...

Font Size 3

Fields v

The constructed farthest distance between the two circles appears in the
part view window.

86 Part View 9 [=]
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To construct a center-to-center distance

5

Circles 5 and 8

Step 1
Highlight circles 5 and 8 in the features list as

shown.

S Features _ O] x|
Featuresl Programl
‘ I I Tol INamE IDat.u.m I X I ¥ I area lﬂ
Q Plane 1 15,4102 -0.2453

- Line 2 17.8677 —-z0.0731

o Circle 3 0.0000 0. 0000 75.8549

. Point 4 Zero 0.00o0o0 0. 0000

O Circle 5 -0.0716 -0.0034 80.1321
A Cone & 3z2.8766 -0.2828

0 Cylinder 7 3z.9121 -0.2470

Q Plane & 52.6048 -0.4741

O Circle 9 22.3643 -0.1827 0.8561
O Circle 10 27.9211 8.8834 1.4495
O 35.1828 32 0.853

o Circle 1z 43.3709 -0.3654 0.7343
o Circle 13 35.0251 -9.39948 0.8459
O e 27 4573 0 55
O Circle 15 32.8656 -0.3187 345.2053
iad Distance 16 20,0011 0.1959

iad Distance 17 10.683¢6 19.3318

C

Step 2
Click the distance button on the measure toolb

ar.

Measure Distance

Step 3
Click OK in the dialog box.

2 Features = [=]

To measure a distance, you may probe the distancei’
[using two points] or construct the distance from

-

0k Enter Pt | BRemove Last |

Cancel | Create... |
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Step 4

Right in the results window and select distance between features.

2 Results S

Distance 18, from 2 features

20.9960
10.7155 Y
RF

= 18.0558 z
Ref #1 PP

0.0000
XY

v Distance
Mearest

Farthest distance
Change Mame...

Talerance »
DDE Output

Delete Selection...

Feature Properties. ..

Fant Size »

Fields »

The constructed center-to-center distance between the two circles ap-
pears in the part view window.

EE Part View O]
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Creating the Second
Reference Frame
To change the part view

Step 1
Click the SE view button on the view toolbar.

South East View

The part view window appears as shown.

3 Part View =

Step 2
Right-click on the program template and select special steps as shown.

EE Program =] E
Features | Program |

[status| [cx] o1 [iccion Iﬂ

Cut |es e
b g Lopy LComment...

Paste DDE..
Paste Special... Delay...
Delete Selection... Dizplay Part YWigw kap
Select Al Eew Fiur; Of Data
Select Nore rogram Image...

=" FRecodPartView Display
Select All Similar Steps Fiun D05 Avindows Program. ..

s NI

v Becord/Edit Mode i
Super Step...
LCMC Mode Steps »  User Message..
»

Edtnogtns Maw Speed On

Flow Cantrol Steps 3 Mas S peed OF

Programming ‘Wizards ¥ P

] (3 Soft Edge Teach _>|;I

Template Properties. ..

[EE Eutpt.
Frint Selection
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Step 3

Select record part view display.

LComment. ..

DDE...

Drelay...

Dizplay Part Yiew Map
Mew Run OFf Data
Frogram Image...

ay
Fiun DOS Awfindows Program... k
Fiun Part...

Set Variable...

Super Step...

Uzer Meszage...

Max Speed On
Max Speed Off

Soft Edge Teach
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To measure a circle

Step 1
Place the circle in the field of view (FOV) as shown.

Step 2
Place the probe tool as shown.
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Step 3
Rotate the probe tool as shown.

Step 4

Place the probe tool as shown.

Lol

;f .. I:.:I {

{
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Step 5

Click the center mouse button.

Lol

Step 6

Rotate the probe tool as shown.

Lol
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Step 7

Place the probe tool as shown.

Step 8
Click the center mouse button.
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Step 9

Rotate the probe tool as shown.

Step 10
Place the probe tool as shown.
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Step 11
Click the center mouse button.

Step 12
Click OK in the dialog box.

Meazure Magic M [=]
360 Pts
Circle

0k L\SJ Enter Pt | Bemove Last |

Cancel |

The circle appears in the part view window as shown.
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Measurement results are displayed in the results window.

(
i Results =] B3
@ Circle 20, from 347 of 360 points @
x = 4.5091 4 = 9.0181 area= 63_8735
x = 37_.9734 Y = -0_3143 Z = 1Z_7935
¥ = 0_0157 RF = Ref §1 PP = XY
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To create the second reference frame

Step 1
Highlight circle 20 in the features list as shown.

Featules = [=1 3
Features | Program |

‘ II Tol INamE IDat,u.m I X I ¥ I area I;I
Q Circle 11 35.1828 5.7321 0.B8534
O Circle 12 43,3709 -0.3654 0,7343
O Circle 13 38.0251 -9.3998 0.8459
O Circle 14 27.4673 -9.3237 0.8586
O Circle 15 32.8656 -0.3187 345.2053
- Distance 16 20.0011 0.1958

=3 Distance 17 10.6336 19.3318

=3 Distance 18 10.7155 15.0558

<5 Angle 19

o)

0y o

Step 2
Click the zero button on the datum toolbar.

wil A O]
Zero Point

Step 3
Check X and Y axes in the dialog box.

1 Feature

=

ITu measure a zero point, you may probe a point or i’

0k | Enter Pt | Bemove Last |
Cancel ||_ Auto Zero v X Axis
W Y Axis : ™ Q Axis

il

Step 4
Click OK in the dialog box.

1 Feature =]

ITu measure a zero point, you may probe a point or j’

0k Enter Pt | Bemove Last |
Cancel [~ Auto Zero v X Axis
v Y Axis [~ Z Axis [T Q Axis
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The reference frame indicator (RFI) shows the position of the second
reference frame in the part view window.
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To save a reference frame

Step 1
Click the save reference frame button on the datum toolbar.

Y
|Save Reference Frame|

Step 2
Type a name in the text box as shown.

Save Reference Frame

New Name |Ref #2 oK |

Cancel

Step 3
Click OK in the dialog box.
Save Reference Frame =]
New Name |Ref #2| OK
Cancel

The status bar shows the current reference frame.

| Medium |Auto |Ref#1 |DMS | SLEC On
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To create a duplicate feature

Step 1
Highlight circle 15 as shown.

HEE Features = [=1 3
Features | Program |
‘ II Tol INamE IDat,u.m I P4 ¥ area I;I
- Line 2 17.6677 -20.0731
O Circle 3 0. o000 0. o000 TB.ES‘IQJ
. Point 4 0. o000 0. o000
O Circle § -0.0718 -0.0034 80.1321
& Cone & 32.8766 -D.z2B8z8
0 Cylinder 7 3z.91z21 -0.z470
Q Plane & 5Z.6048 -0.4741
o Circle 8 ZZ.3643 -0.1827 0.8561
o Circle 10 27.9211 5.6854 1.4495
O Circle 11 36.18Z8 8.7321 0.8554
O Circle 12 43.3709 -0.3684 0.7343
O Circle 13 38.0251 -9.3994 0.5459
O Circle 14 27,4673 -9.3237 0.8586
O 2 6 7
L d Distance 16 20,0011
L d Distance 17 10,6836 19.3318
L d Distance 18 10,7155 15.0558
<5 Angle 19
o Circle Z0 32.9754 -0.3143 63.8735
. Point Z1 Zero 0.00o0o0 0. 0000 -
KIS ;l_l

Step 2

Click the circle button on the measure toolbar.

Step 3

Click OK in the dialog box.

1 Feature =]

To measure a circle, you may probe the circle or

construct it from previously measured features.

0k Enter Pt

| Bemove Last |

4

-

Cancel |

Create...
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The duplicate feature of circle 22 appears in the second reference frame.

2 Part View

I [=] 3

NOTE

Click the lock icon in the results window to lock/unlock

features. Locked features are display results only in the
reference frame measured.

34 Results

5 [=] B3
@ Circle 17, from 79 of 8Y points IE'
r = 0.3299d = 0.6598
X = 27.6105Y = -8.9332Z = 11.3203
F = 0.0067 RF= Current PP= XY

Unlocked features display results in the current reference
frame even if measured in a different reference frame.
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To construct an angle
Step 1
Highlight planes 1 and 8 in the features list as shown.

Features = [=]

Features | Program |

I

1B} Plane 1

- Lines 2 17.6677

O Circle 3 0. o000 0. o000 758.8549
. Point 4 Zero 0. o000 0. o000

O Circle § -0.0718 -0.0034 80.1321
A Cone 6 3Z.58768 -D.z8z8

0 Cylinder 7 32.91z1 -0.z470

o Circle 9 ZZ.3643 -0.1827 0.8561
O Circle 10 27.9211 5.6854 1.4495
O Circle 11 38.18z28 8.7321 0.8534
O Circle 12 43,3709 -0.3654 0,7343
O Circle 13 38.0251 -9.3998 0.8459
O Circle 14 27,4673 -9.3237 0.8586
O Circle 15 3Z.8656 -0.3187 345.2053
L d Distance 16 zZD.0011 0.1959

L d Distance 17 10,6836 19.3318

L d Distance 18 10.7155 15.0558

=
"l

Step 2
Click the angle button on the measure toolbar.

Measure Angle

Step 3
Click OK in the dialog box.

2 Features =]

To measure an angle, you may probe the angle i’
[probe two lines) or construct the angle from o

0k 'D“J Enter Pt | Bemove Last |

Cancel |




Quadra-Chek® 5000

The constructed angle appears in the part view window.

2-87



Chapter 2 Quick Start

To select the active probe

Step 1
Click on the status bar until conzact probes is displayed as shown.

Active Probe

| 67101 |Car1t:sian |Inch | Contact Pruhes% |

TP_1
The contact probe group is now active.
To measure a line

Step 1
Probe point 1 as shown.

Probe point 2 as shown.

Step 3

Probe point 3 as shown.

Step 4
Click OK in the dialog box.

Measure Magic - |O] x|

3 Pts
TP 1

Ok L\@J Enter Pt | RBemove Last |

Cancel |
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The line appears in the part view window as shown.

2 Part View _|Of

Measurement results are displayed in the results window.

Hesults !E
/\/ Line 23. from 3 of 3 points IE'

X¥a= 179°24'41" YZa= 1680°00'00" ZXa= 90°00'00"
X = -14.5800Y = 20.1581 Z = 7.5636
F = 0.0061 RF = Ref #2 PP = XY

Step 5
Move the probe to the end point as shown.

End point
,End poin

JE—
N

Front view

Step 6
Click the goto button on the program toolbar.
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To measure a line

Step 1
Probe point 1 as shown.

Step 2
Probe point 2 as shown.

Step 3

Probe point 3 as shown.

Step 4
Click OK in the dialog box.

Meazure Magic - 10O x|
3 Pts
TP 1

0k R§J Enter Pt | Bemove Last |

Cancel |

The line appears in the part view window as shown.
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Measurement results are displayed in the results window.

i Results M=l
A/ Line 24, from 3 of 3 points

X¥a= 89°22'43" YZa= 180°00'00" ZXa= 90°00'00"

X = 24.9491Y = 0.7916 Z = 2.9786

F = 0.0047 RF = Ref #2 PP = XY

Step 5

Move the probe to the end point as shown.

End point
,End poin

E—
AN ™

Front view

Step 6
Click the goto button on the program toolbar.
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To construct an angle

Step 1

Highlight the /ines 23 and 24 in the features list as shown.

Features
Features | Program |

o] x|

‘ II Tol INamE IDat,u.m X ¥ area I;I
Q Circle 9 22.3643 -0.1627 0.8561
O Circle 10 27.9211 G.60034 1.4495
O Circle 11 35,1328 g.7321 0.8534
O Circle 12 43,3709 -0.3654 0.7343
O Circle 13 38.0251 -2.3996 0.8459
O Circle 14 27,3673 -2.3237 0.8556
@] Circle 15 3Z.5656 -0.31587 345.2053 |
o Distance 16 z0.0011 0.1959

o Distance 17 10,6836 19,3318

o Distance 18 10.7155 15.0558

< Angle 19

O Circle 20 32.9734 -0.3143 63,8735

. Point 21 Zero 0.0000 0.0000

O 96,3662 £3.8735
-

-

KIS

Step 2

Click the angle button on the measure toolbar.

Step 3

Click OK in the dialog box.

To measure an angle, you may probe the angle

[probe two lines) or construct the angle from

Enter Pt

=
-l

| Bemove Last |

=

Cancel |

The angle appears in the part view window.

Measure Angle

EE Features _ O] x|
Features | Program |

| II Tol INsme IDatu.m ;I
- Line 23

el Line 24

Angle 25

n
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To perform a bi-directional tolerance

NOTE

This is an example of a group tolerance. Use group
tolerances to apply one tolerance to a group of features.
A bi-directional tolerance can be applied to single features
or groups of features.

Step 1
Highlight the desired features in the features list as shown.

Features _ (O] %]
FEaIurEs' ngraml AIITuII

| I | Tol |Name |Dat,u.m | ;l

[ ] Cylinder 7

Flane &

’ Circle 15

Distance 16

Distance 17
Distance 18

Angle 19

Cirele Z0O

Point 21 Zero
Cirele 22

VO 04T T T Ofeleleleleleli

-

Step 2

Right-click in the results window and select zolerance, then select bi-direc-
tional tolerance.

B3 Results (6] =[O =]
@ Circle 14, from 64 of 86 points @:
r = 0.02098d = 0.04196
X = 1.09725Y = -0.32714 Z = -2.34569
F = 0.00027 RF= Ref #1 PP= XY
Change Name... II LI
T TmuePosiion.. k
DDE Output.. MME..
Delete Selection... LMLC...
-~ Funow
Feature Properties... By,
Marrow Format | Concentricity...
 WWide Format
Font Size 3
Fields 3
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Step 3
Delete the stars (*) from the X, Y, and Z boxes.

Bi-Directional Tolerance Entry

Step 4

Click on the radius button as shown to change it to diameter.

Bi-Directional Tolerance Entry

—
—
—
)

Ty
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Step 5

Enter the nominal diameter value and the + and - tolerances.

Bi-Directional Tolerance Entry

Step 6
Click OK in the dialog box.

Bi-Directional Tolerance Entry
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The tolerance results are displayed in the features list.

FEaIurEs' ngraml AIITuII

| I | Tol |Name |Dat,u.m | ;l
Cylinder 7

Plane &

Circle 3
Ciregle 10 [
[ Circle 11
Circle 12
Cirele 13
Circle

P
B[ circle 15
Distance 16

Distance 17
Distance 18

Angle 19

Cirele Z0O

Point 21 Zero
Cirele 22

VO 0ATTTOEOOOOCE®

-
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To perform a true position tolerance

Step 1
Select the desired feature in the features list as shown.

Plane 1
Line Z

Circle 3
Poinc 4
Circle 5

Cone 6
Cylinder 7

Plane &
Cirele 5
Circle 10
Cirele 11
Circle 12
Cirele 13
Circle 14

T @O0O0000EIE0 - O\NE

Distance 16

Step 2
Right-click in the results window and select rolerance, then select true
position.

Circle 15, from 6 features

10.5112 d
32.8705 Y
0.0395 R

= 21.0225
= 0.9397 Z

= -59.5805
Ref #1 PP= XY

F

True P

Step 3

Delete the Z tolerance value.

True Position Tolerance Entry

x| feams

7 e —
JET | —

-
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Step 4

Enter the desired nominal and tolerance values.

True Pozition Tolerance Entry

NOTE
Remove values from all fields that are not desired in the
final tolerance report.

Step 5
Click OK in the dialog box.

True Position Tolerance Entry

x| iz
5 | —
Zr
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The tolerance results window is displayed as shown. Click OK to accept
the tolerance results.

True Position Tolerance Results

EZDEREZI
o.os700 " [o.03700  [o.o0000  [o05000 [P

[ feasses

{ e e e o ol
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To perform a width tolerance

Step 1
Select the desired feature in the features list.

FEaIurEs' ngraml AIITuII
| I | Tol |Name |Dat,u.m | ;l
QO ®] circle 12
Cirele 13
Circle 14
B[ circle 1s
Distance 16
Distance 17
Distance 18 _I
Angle 19
Cirele Z0O
Foint 21 Zero
Cirele 22
Line 23
Line 24
ingle 25

Distance Z6&

THANNO - OATTTOOO

Distance 27

"u

-

Step 2
Right-click in the results window and select zolerance, then select width.

JSf=] E3

Distance 26, from 2 features

1.57784
0.04494Y = 1.57640 Z
RF = Ref #2 P

0.05035
3d

P

v Bounded line distance
Nearest bounded line distance

Farthest bounded ling distance
Unbounded distance
Change Mame...

DDE Dutput...

Delete Selection...

Feature Properties. ..

Narrow Format
v 'wide Farmat

Font Size 3

Fields 3

Step 3

Enter values for width tolerance.

Width Tolerance Entry

—Length oK
Nominal Nom - | Nom + | \_[%
Length [1.575 |-005 |-00g| Cancel |

x [00aq08 | | Delete |
y [157640 | |
yd II].I]5I]35 | |

~Mamed Tolerances
| |

Save... | Delete... |

2-100



Quadra-Chek® 5000

Step 4
Click OK in the dialog box.

Width Tolerance Results
Length

Nominal Actual Deviation Low limit ~ High limit
Length [1.57500  [1.57784  [0.00284  [1.57000  [1.58000
X [0.04494  [0.04434  [o.00000 | |
v [1.57640  [1.57640  [0.00000 | |
z |o05035  [o.05035  [o.00000 | |

The tolerance results are displayed in the features list.

E Features _ O] x|
Features | Program | AllTol |

| I I Tol IName IDat.u.m I ;I
Q) B[P circle 12

oO® Circle 13

O Circle 14

Q B[ circle 15

Distance 16
Distance 17
Distance 18 _|
Angle 18

Cirele z0

Point 21 Zero
Cirele 22

Line Z3

Line 24

Angle 25

Distance 26

ANVNO-OATTT

t[
.
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To open the all tolerance template

Step 1
Select open template from the windows menu.

Open Template...

X

Step 2
Select the Allrol. 5ft template as shown.

Mew Template Hame

AT ol. 5t k

AT ol Bit = et

CartLim. 5ft

CartFMi G %ﬁcmﬂ
Eurotol Sft emplates
Features it

pro5FT

Program. 5ft

Prolink. Sft

Feature Templates o3

Step 3
Click OK in the dialog box.

Hew Template Hame

AT ol it

AT ol 5t = et

CartLim. 5ft CE000
CartPMi St %’@QT 0
E uiratol Sft emplates

Features 5t
pro BFT
Progran. 5it
Frolink. 5ft

Feature Templates =3
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The all tolerance template is displayed as shown. All toleranced and
untoleranced features are displayed in this template until it is modified by
the user.

B AlTol I [=] ES
FEaIurEs' ngraml AIITuII
|I|T|Name |NDm1naUZDnE| Aztual | Dev | Lo Lim | Hi Lim |777 / +++|Eanu5/‘2i|
I Plane 1
- Line 2
O Circle 3
. Foint 4
O Circle 5
A Cone 6
0 Cylinder
I Plane &
O .Circle 9 3= 0.03900 0.04z215 0.00315 0.03400 0.04400 | |
O ' Circle 10 Sz 0.03900 0.04273 0.00373 0.03400 0.04400 | +++]
O . Circle 11 3z 0.03900 0.04177 0.00z77 0.03400 0.04400 | |
O . Circle 12 Sz 0.03200 0.04178 0.00278 0.03400 0.04400 | |
-
_IO—I Circle 13 3z 0.03900 0.04z211 0.00311 0.03400 0.04400 | ++ | _I;I
4 3
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To modify template properties

Step 1
Right-click in the all tolerances template and select template properties.

I Plane 1
- Line 2
O Circle 3
. Foint 4
O Circle 5
A Cone 6

0 Cylinder
I Plane &

O ® circle 9 3z s}

) @ circle 10 Sz i}
Q ® Circle 11 Sz il
) @ circle 12 Sz i}
Q ® Circle 13 Sz

Step 2
Select filters.

Template Properties

Step 3
Select show features that meet any of the following conditions.

Template Properties

. E— o |
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Step 4
Click the add button.

Step 5
Type overallpass=1 and click OK as shown.

overallpass=1

Step 6
Click the add button.

Step 7
Type overallpass=0 and click OK as shown.
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Step 8
Click OK in the dialog box.

Template Properties

overallpass=1

overallpass=0

Only toleranced features are now displayed in the a/l rolerances template.

0.03300 .04z15 .00315
O . Circle 10 Sz 0.03900 0.04273 0.00373 0.03400 0.04400 | P |
O ® circle 11 3z 0.03300 0.04177 0.00z77 0.03400 0.03400 | |
O . Circle 12 Sz 0.03900 0.0417& 0.00278 0.03400 0.04400 | |
O ® circle 13 3z 0.03300 0.04z11 0.00311 0.03400 0.03400 | |
A
O . Circle 14 Sz 0.03900 0.04196 0.00296 0.03400 0.04400 | |
*
O @ circle 15 TP 0.05000 0.00000 0.00000 0.00000 d.05000 | . | 0.00
@ f=F-1 0.32766 0.52766 0.00000 0.32266 0.33266 | . |
- . Distance D1 1.57500 1.57784 0.00284 1.57000 1.55000 | S|
[
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To enter a formula

Step 1
Right-click in the results window and select add field.

Add Field... k

Step 2
Type pi*sqr(radius) as shown.

Enter Equation

new _label

pi*sqr(Radiusi

Step 3
Type label as shown.
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Step 4
Click OK in the dialog box.

Enter Equation

Label Inewﬁlahel

Formula
Ficlds > | 0K
pi*sqr(Radius] =
Functions > | Cancel |
Operators > | Help |
Tolerances > | Analyze... |
-] Other >

Result type: |Inchf | C are: |Inch =

Step 5

Drag the result into the features list as shown.

#f Results 9 =] [E3

@ Circle ¥, from 178 of 268 points @

x = 1868 4 = (L ew 1abel= 3 #9133
I = [T = [T = -I.364T%
4 = . deN5 BF = Eci §1 PP = I¥

The area of all circle features is now displayed in the features list.

FBalulBS _ (O] %]
Features | Program | AllTol |

| I I Tol INamE IDat,um I new label I ﬂ
= Plane 1

-~ Line 2

(@]

. Point 4

8] Circle 5 3.08920

é Cone 6

=] Cylinder 7

= Plane &

O Cirele 39 0.03544

O cirele 1n 0.03643

O Cirele 11 0.03481

8] Circle 12 0.03483

Q Circle 13 0.03537

8] Cirele 14 0.03513

Q Circle 15 13.66544

L Distance 16

MAmr e 17

=
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Dynamic data exchange

Use the DDE output feature to export data to a spreadsheet application
in real time while the program is running. Follow the procedure below to
DDE output to Microsoft Excel.

To DDE output to Excel

Step 1
Open Excel and create a new file to receive the DDE output.

X Microsoft Excel - Bookl =101

=i

[ Fie Edt view Insert Format Tooks Data twind

[[ne B E-o0-A [DEEERY[sRRI[2- -0
At E
A Ts [ ¢ T b [E [T F T e[ H [ T [T v KTt [ WM [ NT o TF
1 1 |
[ 2]
|2
4
15
16
Al
10|
[11] Save As
2
[13] Saveini |5 Deskiop B !Iﬁl = EI
[l By Compurer e
1151 Nebwork Neighborhood i
|16l adohe _ o |
7 My Briefcase
_E_ Options...
KEN
|20
|21
|22
E|
,f, Fleneme: | dde-to-excel.sls =
|25 Save as type: [ icrosoft Excel Workbook *. k) =l
7
|3
ED|
5
Ed &
[T AT ToThsheets /Sreees 75peets It P

QB Al B11PM

Step 2
Highlight the desired feature in the features list as shown.

Features | Program |

|Status| ICxI Tol IAct:Lcm IDa:a ﬂ
N Program Properties...
o Initial settings...
E Primary Alignment on "Plane 1"
Go to position (—-28.9489,-31.0053,15.2765) ...
- Measure "Line 27

Switch to magnification "MedLow™. ..
G0 to position (—-6.3544,-36.3369,-5.0283)...
Light contral {G58.0,352.0,0.0,0.0,0.0,0.0) (On,Cn,On,On)
G0 to position (-19.0041,-4.5755,8.9218)...
O Measure "Circle 3"
* Eero the XY of "Point 4"
3ave reference frame as "Ref #17
Registration complete...
Select "Ref #1" reference frame...

Measure "Circle 5" k

LR - .

O Measure "Circle 8"
- Construct "Distance 7"
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Step 3
Right-click in the results window and select DDE output as shown.

Step 4

Type Excel in the application text box as shown.

DDE Output

_
{ E—
i P

Step 5
Type the name of the file created in step 1 as shown.

DDE Dutput
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Step 6

Enter the desired column or row for the data.

DDE Output

rC tion
0K
Application chcel \—I

File Name |dde—tn—exce|.xls Cancel

~Destination

Column |1|
Row I

~Data

| =

NOTE
Indicate columns by number NOT by letter. Use 1 for A, 2
for B and so forth.

Step 7

Select the desired result coefficient as shown.

DDE Output [ x|
~Connection

OK
Application Iexcel \—I

File Name Iddc—tu—excel.xls Cancel

~Destination

Column |2
Row |1

Step 8
Click OK in the dialog box.

DDE Output
rC tion oK

Application |exce| \_lg

File Name |dde-tu-exce|.xls Cancel |

~Destination

Column |1
Row I

~Data

new_label v
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The data appears in the desired row and column of the Excel file.

aial s = = = : z
51 1.0653

1.0653]

Sheet1 .—-I

The DDE step also appears in the program template.

Measure "Circle 37

o Zero the XY of "Point 47

N Save reference frame as "Ref #1
o Registration complete...

W Jelect "Ref #1" reference frame...
< O Measure "Circle 5"
= Qutput

Deselect all features...

Select "Circle 5"...

COumtput to "excel" into "dde-to-excel.xls" col="2Z" ¢
Measure "Circle 8" l%
Construct "Distance 7"

2]
Lol
10
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To export a tab delimited file to a spreadsheet

Step 1
Select the features to be exported from the features list.
7 Features il
I|T |Wame Datum X T Z d r =
E Flane 1 Frimary . 1.62520 0.00000
- Lins 2 Skew . 1.49036 -0.39204
@)
O 3.00032
[e] 2.99938
O Circle 8 k 4.49935 0.74810 0.0z104 1.00052 0.5002
a1y o
NOTE

Hold down the ctrl key to select features that are not listed
sequentially in the features list.

Step 2
Select export from the file menu.

Ilewy... 4
Open...

Sawe

Sanve A5

Import...
DDE DOutput... !

FPage Setup...
Print Presdew...
Erint...

Exit

1. CAQcs000 RC-14Farswar sFA

Step 3
Select tab delimited from the save file as type list in the export dialog box.
Export
File narme: Folders: oK.
* b c:hqeB0004emplates _
;I = o ;I Cancel |
(= QCs000
= Templates
= J -
Save file as type: Diives:
Tab Delimitzd j I = j MHetwork. .. |
L |Access Database
s
D=F
IG5
Faints [C5W]
[psF

| Paints
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Step 4
Type the name of the file in the file name text box.

Export

tdf_expart. tdf

= ch
(= noso00
= Templates

Tab Delimited =3

Step 5
Use the folders box and drives list to select the storage location for the file.

Export

tabd_export tdf

3 5K backup
3 5k marual
£ Sknotemp
£ Backup 5K
1 Beta

Tah Delimited B e

Step 6
Click OK in the export dialog box.

Export
tabd_export tdf

£ 5k marual
£ SKnotemp
£ Backup 5K
£ Beta

T ah Delimited E o
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Step 7

Open the spreadsheet application and open the saved file.

rosoft Excel - tabd_export_tdf

21758

00011

039047

Circle §

3.00058

2.49787

-0.03807

0.37424

018712

Circle 7

299938

049964

-0.00201

0.37454

018742

e
1 — i — ] — —) -
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To export to a comma separated variable file (.csv)
Step 1
Select the features to be exported from the features list.

B Features o]l
I|T|MName Datum X T z d r =
Flane 1 Frimary 3.21868 1.62520 0.00000

Lins 2 Skew 0.00000 1.4903¢6 -0.39204
2 0 - 47

Foint 4  Zera

o. 01

~
-
[@] 5
) circle &
0]
(@)

Circle 8 0.74810 0.0z104

a1y o

NOTE
Hold down the ctrl key to select features that are not listed

sequentially in the features list.

Step 2
Select export from the file menu.

Ilewy... 4
Open...

Sawe

Sanve A5

Import...

DDE DOutput... !

FPage Setup...
Print Presdew...
Erint...

Exit

1. CAQcs000 RC-14Farswar sFA

Step 3
Select CSV from the save file as type list in the export dialog box.
Export
File name: Folders: _DK
# b ot
= & o ﬂ Cancel |
£ 5K backup
£ 5k marwal
1 BKnotemp
£ Backup 5K
= £ Beta =l
Save file az ype: Diives:
Access Databasze j I [E=NN j M etwork. .. |
Access Database
Di<F
IGS
Pairnts [C5W)
Paints [DFF)
Tab Delimited
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Step 4
Type the name of the file in the file name text box.

Ezxport

cEy_eRport csy |

B o\

£ 5K backup
£3 5k maral
£3 Sknotemp
3 Backup 5K
£ Beta

Step 5
Use the folders box and drives list to select the storage location for the file.

Export

cEy_ERport csy

3 5K backup
£ 5k maral
£ Sknotemp
£ Backup 5K
1 Beta

Step 6
Click OK in the export dialog box.

B o
£ 5K backup
£ 5k manual

3 SKnotemp
£ Backup 5K
£ Beta

2-117



Chapter 2 Quick Start

Step 7
Open the spreadsheet application and open the saved file.

crosoft Excel - csv_export.csv

21786 00011 -0.39047
Circle & 3.00088 2.49767| -0.03907 037424 0.18712
Circle 7 2999358 049964 -0.00201 037404 0186742
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To export to an Access database

Step 1

Select open template from the windows menu.

LRO
v Part Wiew
Besultz

Mew Template...

Save Templates... [!

Save Template Az...

v Features
w Program
v Flepart
QC5000T tocess

Step 2

Open the QC500010Access. 5 template as shown.

Open Feature Template

File: name: Folders:
|ucsnnnTmccess.5FT ciheleasecode?. 2 L3
Cancel
AllTol 5it - =t -
EartLim. 5ft = ReleaseCode? 2
CartPIhi Bft ] Back
ExportT afcoess it ac ups
Features. 5t 1 Coefficients
Frograrn. 5f £ Exports
[ CE000T o Irmparts -
Fieport.5it = _I
List files of type: Diives:
IFeature Templates j I [E=NN j M etwork. .. |

NOTE

The QC5000ToAccess.5ft template is located in the
¢:\qc5000 directory.

The QC500010Access. 5t templates appears as shown.

HE 0C5000T oAccess =10 x|

Iatme r =} X T Z -
Flane 1 3.25083 1.60275 0.00000
Line 2 Z.7911z2 0.00000 -0.03383
Line 3 -0.00297 1.55535 -0.36903
Point 4 0.00000 0.00000 -0.20143
Cylinder 5 0.32619 0.565236 3.03047 1.53875 —0.27432
Cone 7 0.18165 4.55097 0.75854 -0.55150
Slot 10 0.13918 0.27837 4.34276 1.53850 —-0.05525
Circle 13 0.15932 0.31865 302648 2.53612 -0.01553
Line 22 4.25658 2.54892 —0.05597
Flane &4 0. 64573 1.57736 0.00000
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]

]
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Step 3

Select export from the file menu.

Hews.. 3
Open...

Save

Save Az

Irnpart...

[ (HEEts g
Fage Setup...
Print Prewvisw...
Frint....
Ezxit...
Step 4
Select the desired database as shown and click OK.
Ezxport B E
File narme: Folders: oK
IQEEDDD_AES?.MDB cihreleasecode?. 2hexports -K
© |
5000 MDE B EER =] il
[= ReleaseCode2.2
= Exponts
e o
Save file as type: Dirives:
I.&ccess Database j I [E=NN j Metwork... |

NOTE

There are three predefined exportable databases. Use
QC5000_AC2000.mdb and QC5000_AC97.MDB to export
to Access2000 and Access97 respectively. Use QC5000.mdb
to export to all other database applications.

NOTE
Predefined databases are stored in the c:\qc5000\exports
directory.

Step 5
Enter the table name as shown and click OK.

Export To Table

<]
Table: |featuresdata1 0K Ll

Cancel

NOTE
Type the name featuresdatal when using the predefined
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QC5000 databases.

Step 6
Start Access and open the current .mdb file and table to view the data in

the table.

ID Name X Y z aQ R D -
> 1 Point 1 0.00000 0.00000 0.00000 i 0
I 2 Arc 1B 445915 075079 -0.00452 074760 149519
L 3/ Cylinder 5 2.99987 1.50005 -0.26897 0.37559 0.75117
I 4/Cone 9 4.49934 0.745942 -0.57706 0.19402 0
I 5 Circle 7 299767 2 45862 0.00879 019085 038130
I & Slot 10 431206 1.49972 -0.02523 018841 0 37682
I 7| Plane 1 3.24942 1.60329 0.00000 0 0
I B/ Line 2 2.25594 0.00000 -0.39735 i 0
I 9| Line 3 0.00069 1.46248 -0.39768 i i
L 10/ Paint 4 0.00000 0.00000 -0.39751 0 0
I 11 Cylinder 5 2.99987 1.50005 -0.26897 0.37559 075117
I 12/ Circle B 293943 050170 -0.03398 018747 037433
L 13 Circle 7 299767 2459862 0.00879 0.19085 0.35130
I 14/ Cane 9 4.49934 0.745942 -0.57706 0.19402 0
1 15/ Slot 10 4.31206 1.43372 -0.02523 0.18341 037EE2  |¢|
record: 14| < [[ 1k |rlr#|cF 15 4
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To complete the quick start program
Step 1

Move the touch probe to the position as shown.

End point
,End poin

E—
—

~_ ™

Front view

Step 2

Select save from the file menu.

Mew... 3
Open...

Save bz k

Import...

Export...

DDE Output...

Page Setup...

Frint Prewview...

FErint...

Exit...

Step 3

Name the program and select the desired directory as shown.

Save Part As [ 2]
File narme: Folders:

i c:hgeh000\parts
quickstart.Bpa %

Catcel
11.5P4 i’ = ot ;I 4|
111.6P4 (£ OC5000
12.5P4 = Pat
25PA ars
AFFoint G,
ag AP
a3 8P4 ¥
as1.5F4 =l =

Save file ag type: Dirives:

IF'art Files 'I - Hetwark, .. |
Step 4
Click OK in the dialog box.

Save Part As H
File narme: Folders:
Iquickstart.Epa c:hqcB0004parts k

Cancel
11.5P& i’ = ot = 4|
111.5P4 B RCH000
12 5P B Part
a5PA ans
AFPoint 5PA,
aq.5Pa
a3 8P4 -
as1 P4 hd I

Save file as type: Dirives:
IF'art Filez 'I IW YI Metwork. .. |
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To run the quick start program

Step 1
Select open from the file menu.

Mew... 3

Save t!

Save bz

Import...
Export...
DDE Output...

Fage Setup...
Frint Prewview...
Frrint....

Exit...

Step 2
Select the desired file as shown.

Open Part [ 2]
File name: FEolders: oK
Iquickstart.Epa :%g50004parts -
Cancel
& = ot = —l

[==r QCH000
= Parts

FoundD
it 5P4
tt.5P4

v SR j H

2. 5P4
List files af type: Dirives:

IF'art Files j I o j Metwark. .. |

Step 3
Click OK in the dialog box.

Open Part H
File harme: Folders: oK
Iquickstart.EDa c:hgeh000parts -k

Catcel
ap.5pa BN e =
el [£= GC5000

RoundD emo. 5P & Faits

. 5PA

1t5PA,

iy, 5P ¥

20 8PA, j _I

Ligt files of type: Dirives:

IF'art Files j I c j Metwark... |

Step 4

Click the new run button on the program toolbar.

<[ m~ [ [P [©)

New Run
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The program executes automatically.

Measure "Plane 1" I =] B

4 Pts Needed

TpTip

0] | Enter Pt | Bemove Last |

Cancel | Create... |




Video Edge Detection
(VED)

Chapter 3
Probes

There are 4 types of probes allowed in probe library the multi-sensor QC-5000:

Video edge detection (VED)
Touch probes
Laser probes (OEM)

Optical crosshair

Multi-sensor QC-5000 systems can support all or any combination of the above
probes. VED and video probes consist of a magnification and a probe tool.

For QC-5000 multi-sensor purposes magnifications are the same as probe tips
in probe library. All probe calibration data is stored and maintained in probe
library.

Video probe tools determine the direction the QC-5000 scans while seeking an
edge. For example, the circle probe tool directs the QC-5000 to scan from the
inside of a circle feature until it finds the edge.

Think of the magnification as the probe and the probe tool as the direction the
probe moves.

VED setup requires the creation and calibration of several magnifications. Up
to 10 magnifications can be stored in the VED portion of probe library.

To create a new magnification

Step 1
Click the probe library button on the probes toolbar.

MedHigh

Probe Library

Click on the plus (+) sign next to VED as shown.

MName | Date | “w'ho | MNew

Frobes

:

ontactProbes

camera_1

WedProb
eoriobes Delete

Step 2

Double-click on camera_1 as shown.

Piobe Library

Probes Name | Date | ‘wiho I MNew
B w camera_1 - -

WedProb: - -
H W edFrobes Delete

-- ContactProbes

Set Curre~

3-1
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3-2

Step3
Click the new button in the probe library window.

Piobe Library

Probes Name | Date | ‘wiho I MNew

& Ved
Delete

Set Current |

[ ContactProbes

Step 4
Select the magnification radio button and click OK.
Create New Probe Library Item x|

Item Type
lf:'EJMagnil‘icatiun@ | OK I%

¢ Camera Cancel |

Step 5
Type the name of the magnification in the text box and click OK.

New Mag [ x|

Name: [High| oK [!
Cancel |

NOTE

Do not use spaces, dashes, or slashes in the names of probes,

magnifications, probe groups.

The new magnification is displayed as shown.

Piobe Library

Probes N arne | Date | Yi'hio |
- High - -
\u"edF'lob;s &l
- ContactProbes
Set Current |
Disqualify |
Load |
Unload |
OK |
~ Properties
Offset ] Resolution ] Auto Focus ] Mag ]

Search————————————————
Search Dist:  [0.0000 &l
Focus offset: II].I]I]I]I]
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To delete a magnification

Step 1

Click on the desired magnification in the probe library window as shown.

Piobe Library

Frobes

E| Ved 3418/ Adrinistator
camera_1 d -

- YedPinhes

[ ContactProbes

Povoo

Step 2
Click the delete button.

Piobe Library

Frobes

E-Yed 24180 Adrriristrator
. - camera_1 - -

© b VedPiobes

- ContactProhes

Step 3
Click yes in the dialog box.

QC5000

(1)
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The magnification is deleted from probe library.

Piobe Library

Adrrinistator

WedFiobes
[#- ContactProbes

0.0000
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To assign a zoom position for a magnification

Step 1
Highlight the desired magnification as shown.

Piobe Library

Adrrinistator

i e WedProbes
+|- ContactProbes

0.0000

Step 2
Click on the mag tab.

3-5



Chapter 3 Probes

Step 3
Type the desired position as shown.

~Properties
Offset ] Resolution ] Auto Focus ] Mag ]

. ] IT Source
Name: g ’7@30"1 PDSiliDn—L Il

NOTE
c Each magnification is assigned a different zoom position. Zoom
position refers to the amount of magnification at a given lens
position. The number of zoom positions is set by the OEM or
distributor during initial setup.

Step 3
Click OK.

Mame | [iate | ‘Whio | W
MedLow 318/ Adrinistrator
High - -

Delete
Set Current
Disqualify

Load

Unload

OK

ekl
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(]

VED Calibrations
The following calibrations are required before using VED with the QC-5000:

Auto focus teach (each magnification)

Edge calibration (each VED probe tool)
Pixel calibration (each magnification)
Camera calibration (each camera)
Parcentricity calibration (each magnification)

Use the glass master standard shipped with the QC-5000 to perform these cali-

brations.

NOTE

Perform all VED calibrations from the highest magnification to
the lowest magnification. For example, if there are three
magnifications (low, medium, and high) perform calibrations
on high first.

NOTE

Ignore calibration warnings as shown during the calibration
process. Click the hide warning button and continue the
calibration. The QC-5000 displays this message to warn users to
complete calibrations before performing inspections.

To perform an auto focus teach

Step 1
Highlight the desired magnification as shown.

Probe Library

Probes Name | Date | who | MNew
- Ved High 3413/ Adrninizhator
i i camera_1 - -
| -VedProbes megrm ﬂl
edlow - -
EentactProbes Low £415/01 Edministiator Set Current
Disqualify
Load
Unload
0K
~Properties
Offset ] Resolution ] Auto Focus ] Mag

Pixel Resolution

X [0.002764166305 Teach...
¥ [0.002765623039
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Step 2
Click on the auto focus tab as shown.

Step 3
Click the teach button.

Ppavoo

Step 4
The teach dialog box appears as shown.

Focus Teach [ %]
Eimish

Freviouns:

—
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Step 5
Position the Z axis with a circle completely within the field of view as shown.

i Video I [=] F3

Step 6
Click on the height probe button on the VED toolbar.

1 e o o 9 K B3 O3 W ) =

Height Probe

Step 7
Adjust the height probe tool as shown and adjust the light so the circle is black
and the background area is light grey.

i Video I =] F

39
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Step 8
Click next in the focus teach dialog box.

Focus Teach

Put the image in focus and press Next.

[ Fa

Next

[P

The minimum contrastis b

Step 9
Move the Z axis up until the image begins to lose focus as shown.

i ¥ideo I [=] E3

Step 10
Click next in the dialog box.

Focus Teach

Mowve out of focus in the safe direction and press |

Previous

| Bt |
[ el |

The minimum contrastis 5 Cancel

The system performs the auto focus teach. The Z axis will move up and down
during this process.
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Step 11
Click finish to save the teach values.

Focus Teach

Press Finish to save teach values. Finish

i

Next

Previous

The minimum contrastis b Cancel

i

The auto focus teach for the magnification is complete. Perform this calibra-
tion for each magnification in probe library.
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3-12

After performing the auto focus teach, perform an edge teach for each VED
probe tool. This example uses the simple tool but all VED probe tools are
calibrated using the same method. Use edge teach to define the light-to-dark
edge characteristics for VED.

To perform an edge teach

Step 1
Click the autofocus button on the VED toolbar.

fﬁffﬁfﬁfﬁf._._._._.___.___._;fffff

Step 2
Position the Z axis with a circle completely within the field of view and in focus
as shown.

Step 2
Click the simple probe button on the VED toolbar.

fy_kff’_ EBEENEEREEREE
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Step 3

Place the simple probe as shown.

i Video I [=] F3

Step 4
Right click in the video window and select zeach VED edge.

i Video =10] x|

Dy Fire Probe

Mew VED Probe
WED Probes

Focus...

Capture Image
Auta Finish
Other

3-13
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3-14

Step 5

Select auto as shown.

Edge Teach

Step 6
Click OK.

Edge Teach

The edge teach for the magnification is complete.
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Pixel calibration
Use the pixel calibration to calibrate camera pixels to the glass master standard.
Perform a pixel calibration for each magnification.

To perform a pixel calibration

Step 1
Position the largest circle on the standard in the center of the field of view as
shown.

Step 2
Click on the new probe button on the VED toolbar.

AR @ el kool o

[New Probe|
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Step 3
Click in the dark area of the circle as shown. After each click an star appears in
that position.

i Video I [=] F3

Step 4
On the third click, hold the mouse button down and drag toward the edge of

the circle.
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Step 5

Release the mouse button once in the light area as shown.

NOTE

Steps 1 through 5 create a custom video tool. The inside circle
on the tool is black and the outside circle is green. This indicates
that the QC-5000 will look for points moving from the dark area
towards the light area.

Step 6
Click on the auto focus button on the VED toolbar.

Lol oLt olol Tol)

Autofocus

Step 7
Click on the probe library button on the probe toolbar.

Probe Library
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Step 8

Click on the resolution tab and then click on teach.

~Properties
Offset ] Resolution ] Auto Focus ] Mag

Pixel Resolution ————————— = ;
X [0.000000000000 L&
0.000000000000

=<

Step 9

Enter the measured diameter of the standard circle and click continue as shown.

Ved Artifact Diameter Ed |

Artifact Diameter |[1.0005]

Cuntinuea Cancel |

NOTE
c Do not enter the diameter as measured with the QC-5000. Use
the diameter found on the standard’s case.

Step 10
Click enter pt in the dialog box as shown.

Measure Circle =]

To measure a circle, you may probe the circle or i’
construct it from previously measured features.
“When probing a circle, probe compensation is
automatic. When the projection is set to Auto, the

-

1) | Enter Pt i Eempyve ILast |
Cancel | Create... |
NOTE
c At least 90 points are required to perform a pixel calibration.
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Step 11

Click OK.

Measure Magic O] x|
90 Pts
Circle

0Ok | Enter Pt | Bemove Last |
Cancel |
Step 12

Click OK in probe library.

Mame | Date | ‘whio
High - -
MedHigh

Mediurm

edlow - -
Low - - Set Current

Delete

_ Delete_ |
_Set Current |
_Disquality |
_ Load |
__ Untoad_ |
|

Disqualify
Load

Unload

0K

The pixel calibration for this magnification is complete. Perform pixel calibra-
tions for each magnification in probe library.
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To perform a camera calibration

NOTE

QC-5000.

Step 1

Highlight the lowest magnification in probe library as shown and click sez cur-

rent.

Perform necessary mechanical alignments according to OEM
instructions prior to performing a camera calibration with the

Piobe Library

Name: |Low

R e
{Zuum Position |5

Narne [ Date [ wito | New |
High A0 Adriniztrataor
tedHigh - -
Medium Delete |
H b adlaow
[#- ContactProbes
Set Current [J
Disqualify |
Load |
Unload |
OK |
 Properties
Offset ] Resolution ] Auto Focus ] Mag ]

Step 2

Highlight the desired camera as shown.

Probe Library

camera_1
YedPiobes
[ ContactProbes

3-20

Mame | [ate

edProbe

[ wito

New
Delete |

Set Cur-
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Step 3
Click on the orientation tab and then click the zeach button.

Step 4
Click OK in the dialog box.

Camera Skew Warning

o | _cancel

Step 5
Adjust the field of view as shown.

0.25 0.10
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Step 6

Turn on axis lock as shown.

Step 7

Use the circle probe to measure the circle on the left.

0.25 0.10

HOMINAL DIAMETERS IN MILLIMETERS'
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Step 8
Click the center mouse button.

i ¥ideo (O]

Y

T -
HOMINAL DIAMETERS IN MILLIMETERS

Step 9
Click OK in the dialog box.

Measure Magic =]

S0 Pts
Circle

Ok bs| Enter Pt | Bemove Last |

Cancel |
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Step 10
Use the X axis to move the circle to the right side of the field of view as shown.

=[O x|

5.0 : _ v 25, .

e
NOMINAL DIAMETERS IN MILLIM

NOTE
c Do not move the Y axis. Select joystick from the tools menu and
then choose axis lock.

Step 11
Use the circle probe to measure the circle on the right.

- (O x|

50 it S gl

=/ 5}

/
NOMINAL DIAMETERS IN MILLIM
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Step 12
Click enter pt in the dialog box.

=101 x|

1.Measure a circle on the right side of the Field of =
View. 2.5elect OK.

|

| Enter Pt

Cancel

2|

The video window appears as shown.

50 ; w25,
e
NOMINAL DIAMETERS IN MILLIM

Step 13
Click OK.
Measure Magic (O] =]

90 Pts

Circle

0Ok Rl Enter Pt | Bemove Last |

Cancel |
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Step 14
Click OK in probe library.

Probe Library
Probes

B Ved
[#- ContactProbes “edProbes

I

’7 -4.9215951178

The camera calibration is now complete.

NOTE

Perform a mechanical re-alignment if the camera skew is greater
than 1 degree.
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Parcentricity calibration

Perform a parcentricity calibration to ensure the optics center of each lens is
properly aligned. All systems with more than one magnification require
parcentricity calibration. Parcentricity calibrations are performed only after all
other calibrations are complete. Use a circle on the standard that will fit the
field of view in all magnifications.

To perform a parcentricity calibration

NOTE

In this demonstration the following magnifications appear in
probe library: High, MedHigh, Medium, MedLow, and Low.
Individual users may have selected different names for the
magnifications stored in probe library. To duplicate this process
use the highest magnification for step 1.

NOTE
Do not move the stage between magnifications while
performing the parcentricity calibration.

Step 1
Highlight the highest magnification as shown and click sez current.

Piobe Library

F'_robes N arne | [ate | Yi'hio |

- Yed High B/ Adminiztratar

i camera_1 MedHigh - -

e VedPiohes Medium Delete

MedLow

-- ContactProbes
Low - - Set Current

LLLLLL\

Disqualify
Load
Unload
OK
~ Properties
Offset ] Resolution ] Auto Focus ] Mag

Pixel Resolution

X [0.002313911933 m
¥ [0.002317764298
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Step 2
Center the desired circle in the field of view.

i ¥ideo (O]

Step 3
Click the offser tab.
I I
~Properties
Oftset ] Resolution ] Auto Focus ] May,

Pixel Resolution——————
¥ [0.002313911933 Teach... |
¥ [0.002317764298

Step 4

Place a check in the reference checkbox as shown.

0000

F[%Beference [other probe families are calibrated relative to this one)
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Step 5
Click the teach button.

Step 6
Highlight the medhigh (or next highest) magnification as shown and click sez

current.
Probe Library

High A1/ Adminiztratar
MedHigh - -
- YedProbes Medium

- ContactProbes MedLow
Loy

Step 7
Click the offser tab.

NOTE
Make certain the reference box is unchecked.
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Step 8
Click the teach button.

Properties

Offset ] Resolution ] Auto Focus ] Mag
Family name:

Offset E— .

% [0.0000 s

Y |0.0000

Z |D.0000

[ Reference [other probe families are calibrated relative to this

Step 9

Probe the circle as shown using the circle probe.

Step 10
Click the enter pt button.

=101 ]

Measure the qualification artifact with the
reference probe. Click the "0Ok" button when
finished.

Enter Pt

=

|

Cancel
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The video window appears as shown.

Step 11
Click OK.

=101 %]

200 Pts

Circle

0k ’l Enter Pt ‘ Bemowve Last

Hl
Cancel
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The QC-5000 automatically switches to the medhigh magnification.

i ¥ideo

=[O x|

Step 12
Probe the circle as shown using the circle probe.

i ¥ideo

=[O x|
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Step 13
Click the enter pt button in the dialog box.

Teach MedHigh =[0] x|
Measure the qualification artifact with the probe =
wou are calibrating. Click the "0k" button when
finished.

=
Ok | Enter Pt FL Eempve |Last |
Cancel |
The video window appears as shown.

+Video =10 =]

Step 14
Click OK.

Teach MedHigh

200 Pts
Circle

0k FI\ Enter Pt | Bemove Last |

s
Cancel |

The parcentricity calibration for high and medhigh magnifications are com-
plete. Use this process to perform parcentricity calibrations for the remaining
magnifications.
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VED Probes

3-34

Use VED probes to measure features with a distinct light-to-dark edge. VED
probes are animated by small hash marks that move along the green probe
outline. The animation shows the scan direction and the direction of edge
detection.

The QC-5000 contains the following VED probes:

New VED probe
Simple probe
Circle probe
Buffer probe
Average probe
Nearest probe
Farthest probe
Height probe
Width probe
Blob probe
Pattern probe
Worm probe

New probe tool
Use the new probe tool to create simple, circle, or buffer probes.

To access the new probe tool

Step 1
Click on the new probe button on the VED toolbar.

A -loEEEEM Tl Pl o

New Probe

OR

Step 1
Right click in the video window as shown.

s Viden =10] x|

I% Dy Fire Probe

v Mew VED Probe
WED Probes (3

Focus...
TeachVed Edge...
Filter...

Capture Image

Lwito Finizh

Dther 3
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Step 2

Select new tool from the menu.

i¥ideo (O]

Dy Fire Probe |

WED Prabes g

Focus. .
Teach'Ved Edge...
Filter...

Capture Image

wito Finizh

Dther »
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Hand cursors
Use the hand cursors to re-size, rotate, and move probe tools in the video win-
dow. The arrow cursor becomes a hand cursor when placed next to a probe tool.

i¥ideo (O]

S
To move a probe tool
Step 1
Place the hand cursor in the center of the tool as shown.
i ¥ideo = [O] =]
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Step 2
Hold the mouse button down and drag the tool to the desired position.

i¥ideo (O]

Step 3

Release the mouse button.

i ¥ideo (O]
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To re-size a probe tool

Step 1
Place the hand cursor on the portion of the tool to be re-sized.

i ¥ideo (O]

Step 2
Hold the mouse button down and drag until the tool is the desired size.

i ¥ideo (O]
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Step 3

Release the mouse button.

i ¥ideo (O]

NOTE
Both the inner and outer portion of a probe tool may be resized
using this procedure.
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To rotate a probe tool

Step 1
Place the hand cursor at the end of the tool to be rotated.

i ¥ideo (O]

Step 2
Hold the mouse button down and drag in the direction of the desired rotation.

i ¥ideo (O]
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Step 3

Release the mouse button.

i ¥ideo (O]
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Simple probe
Use the simple probe to take a single point on an edge.

i =[O x|
I |

To create a simple probe

Step 1
Click on the new probe tool button on the VED toolbar.

e e e () e o R [ B3 @[S W (Y =]

New Probe

Step 2
Hold the mouse button down and drag in the desired scan direction.

i Video =10] %]
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Step 3

Release the mouse button.

i ¥ideo (O]
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3-44

Circle probe

Use the circle probe to find the diameter and center XY coordinates of a circle or

arc. The circle probe is also used in calibration procedures.

i ¥ideo

To create a circle probe

Step 1
Click on the new probe tool button on the VED toolbar.

L eEEEBme x Co[ o))

New Probe

Step 2
Click at two points along the circle edge as shown.

i ¥ideo

=] e




Quadra-Chek® 5000

Step 3
Hold the mouse button down on the third point and drag in the desired scan
direction.

i ¥ideo (O]

Step 4

Release the mouse button.

i ¥ideo (O]
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Buffer probe
Use the buffer probe to take up to 1000 points along an edge.

i ¥ideo

To create a buffer probe

Step 1
Click on the new probe tool on the VED toolbar.

[ o e o e N ] 2] B3 (Ol (S ) =]

New Probe

Step 2
Click at two points along the desired edge as shown.

i ¥ideo

=]
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Step 3

Hold the mouse button down and drag in the desired scan direction.

i¥ideo = [O] =]
Step 4
Release the mouse button.
i ¥ideo = [O] =]
|
oY
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Average probe

A leRErEMEme o] o)

Average Probe

Use the average probe to determine the average point along an edge.

i Viden =10] =]

Nearest probe

I e [ o e G e [ B Y S [ N LY =T

MNearest Probe

Use the nearest probe to find the nearest XY coordinates of an edge in the direc-
tion of the scan.

s Video =10] %]
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Farthest probe

A eEEEnmel ¥ [©ol o]
I%’rthest Probe

Use the farthest probe to find the farthest XY coordinates of an edge in the
direction of the scan.

s Viden =10] =]

Height probe

A leE@EaNmo x[OB[ Jo|ss|

Height Probe

Use the height probe in conjunction with autofocus to perform a point or height
measurement.

s Viden =10] %]
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Width probe

0 OEREH Ho] O] Jos

Line Width Probe

Use the width probe to perform a width measurements or to determine a mid-
point.

i Viden =10] x|

-

Blob probe

A lemEEBme oo

Blob FProbe

Use the blob probe to find the center of mass on irregular features.

s Viden =10] %]
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Pattern probe

|7|7’_|7|7|7’_|7|7|7|7 ...................... |7 k|7|7|7

Use the pattern probe to perform pattern recognition.
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Worm probe

The worm probe is used to measure regular and irregular features, totally in-
cluded within the field of view or extending beyond the field of view. The worm
tool can be used to measure points, lines, arcs, circles and profiles.

Selecting the worm probe
The worm probe is selected by clicking Worm in the VED Probes menu, or by
clicking the Worm probe icon of the VED toolbar.

§++%@BBBBEGV%BEE

New VED Probe k
VED Probes ®

Teach Yed Edge...
Filter...
Goto Worm

Capture Image

Auto Finish

Other >

Select the New VED Probe...
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Dry Fire Probe
w New VED Probe
Blob
;Iia:rh Ved Edge... Buffer
= Circle
Crosshair
Farthest
Capture Image Mearest
Pattern Finder
Auto Finish N
. Simple
Other »  Video Charts
Width
Load Video Chart...
Dry Fire Probe

Create the worm probe using the New VED Probe
The worm probe can be created by double-clicking and dragging the New VED

Probe cursor icon in the desired scan direction.

X

double-click and...

A

drag the probe cursor in the
desired scan direction

Creating the worm probe across a light-to-dark or dark-to-light boundary auto-
matically orients to scan across the boundary properly, as shown below.

4 |

Double-clicking the
New VED Probe...

and dragging it
across a bounary...

correctly orients the
Worm probe
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Firing the Worm probe

Firing the worm probe causes a number of scans to be generated perpendicular
to and across the perimeter of the image edge in the perpendicular direction
indicated by the probe. Each scan acquires a data point at the edge of the
image. Click the middle mouse button or the Enter Pt

button to fire the probe. ﬂl

|
|
i B

Examples of the Worm tool acquiring points  around a circle... and around a slot
along a line...

This process of scanning to acquire points is functionally identical to firing a
series of simple probes across the image edge.

Changing the perpendicular scan direction
The perpendicular scan direction can be changed by clicking and dragging ei-
ther end of the worm probe rotationally.

To change the scan direction... click the probe tip... and drag the tip rotationally

3-53



Chapter 3 Probes

Selecting the light contrast orientation

The Worm probe light-to-dark or dark-to-light scan orientation must be con-
figured properly to acquire points. An orientation can be selected by clicking
the desired VED toolbar icon. Orientations include:

. Light to dark transition
A probe configured to acquire a point on a light to dark
transition will not function on dark to light transitions.

. Dark to light transition
A probe configured to acquire a point on a dark to light
transition will not function on light to dark transitions.

. First transition
A probe configured to acquire a point on the first transition
will function properly on any clean, well-defined transition

Light-to-dark

e i b e |
++% EEE EE[{I@V”%“[JIqﬂI@—E—First

|
Dark-to-light

Orientations can be
changed by double-click-
ing the front tip of the
probe as shown here.

Repeatedly double-clicking
the probe tip cycles

through the th.fee light Double-clicking the changes the light
contrast oricntations. tool tip... contrast configuration
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Changing the perimeter scan direction
The direction shapes are scanned around their perimeters can be toggled from
side to side by clicking the hand cursor on the scan line.

_
Perimeter scan | Perimeter scan
direction direction
|
Clicking the scan line... changes the perimeter

scan direction

Terminating perimeter scans
The scanning process stops when:

. The scans are interrupted by the field of view rectangle
. The scans are terminated by the stop sign
. Scans are completed around an entire perimeter

Scans are interrupted by the field Scans are terminated by the stop Scans are completed around an
of view rectangle sign entire perimeter
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Terminating scans with the stop sign
When separated from the worm probe, the stop sign can be placed at any point
on the image edge to terminate the scanning process.

|
_ j

Stop sign placed for scanning left Stop sign placed for scanning right

The stop sign is separated from the worm probe by double-clicking the hand
icon over the center of the probe. The stop sign can then be positioned at any
point by clicking and dragging it.

Separate the stop sign by Once the stop sign is Click and drag it to the
double-clicking it separated... desired location

The stop sign is green when connected, and red when separated from the probel.

The stop sign is reunited with the probe by clicking and dragging it back over
the center of the probe and releasing the mouse button, or by double-clicking
the stop sign.

Extending scans beyond the field of view

The field of view is indicated by a rectangle that encloses the contents of the
video window. Red rectangles stop scans at the edge of the field of view, green
rectangles permit the scanning to extend beyond the field of view.

- = v %3 The field of view rectangle can be
2 8 toggled from red to green to ex-
& % tend scanning beyond the field of
% g view rectangle. Click on the field
v ® of view rectangle to toggle it be-
o 2 tween red and green. When scans
& “| are extended beyond the field of
% E view, the CNC stage will repeat-

edly reposition the camera over the
part so that all required perimeter
edges are scanned.

Click on the field of view rectangle... to toggle it to green and permit
scanning beyond the field of view
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Video Probes

In addition to the VED probes there are two video probes that are not properly
considered edge detecting. They are:

. Crosshair probe
. Video chart probe

Crosshair probe

NG me Bl e

Use the crosshair probe take individual points.

s Viden =10] =]

Video charts probe

Wed
AP eEEnnMae oo o) \

Use the video charts probe to place .dxf file overlays on the video screen.
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Edge Teaching

3-58

Use the teach button on the VED toolbar to teach edge characterization. There
are three edge algorithms used by the QC-5000. They are as follows:

i First
. Strongest
i Auto

Select first to instruct the QC-5000 to select the first edge meeting the mini-
mum edge strength.

’rEdge Algorithm —
= Stronoe<t

Select strongest to find all edges in the scan direction and select the strongest

edge found.

rirst

Select auto to instruct the QC-5000 to re-calculate the minimum edge strength
each time the probe tool is fired.

zUuUliyes.
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To perform a simple edge teach

Step 1
Click on the simple probe button on the VED toolbar.

At-cEEaNMmex Col o)

Simple Probe

Step 2
Place the simple probe over the desired edge.

i Viden =10] x|

Step 3
Click on the teach button on the VED toolbar.

==

Teach

Step 4
Select the desired edge algorithm (first, strongest, or auto).

MedH|MediyMedL

Low ‘TPJ ‘TP_Z ‘TP_:% ‘

Edge Teach

Place the simple tool over the edge and press OK.
Edge Algorithm
" First Cancel
" Strongest Advanced...

~ Auto

s
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Step 5
Click OK in the dialog box.

Edge Teach

Place the simple tool over the edge and press OK.

Edge Algorithm
i~ First

Cancel
Advanced...

" Strongest

i Auto

There are three edge types recognized by the QC-5000. They are as follows:

o Either
o Light-to-dark
o Dark-to-light

Select either to instruct the probe tool to seek the first edge it encounters, either

light-to-dark OR dark-to-light.

—Edge Tupe
@ Either

f‘%ark to Light

" Light ta Dark

Select dark-to-light to force the probe tool to seek dark-to-light edges only.

—Edge Type
" Either
&+ D

Select light-to-dark to force the probe tool to seek light-to-dark edges only.

—Edge Tupe
" Either
™ Duark to Light
Lol I aik
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To perform an advanced edge teach

Step 1
Click on the simple probe button on the VED toolbar.

A eEEEEvEme ool o[

Simple Probe

Step 2
Place the simple probe button over the desired edge.

s Video =10] =]

Step 3
Click on the teach button on the VED toolbar.

*f@’ﬁ@[ High |MedH

Teach

Step 4
Click on the advanced button as shown.

MediyMedL (Low [TP 1 |[TP_2|TP_3

Edge Teach

Place the simple tool over the edge and press OK.

Edge Algorithm

© First Cancel
" Strongest Advanced...
~ Auto
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3-62

Step 5
Select the desired edge algorithm.

Edge Teach

Step 6
Select the desired edge type.

Edge Teach

NOTE

Set the desired minimum contrast by entering a value in the min
contrast text box if a specific level is desired. Otherwise click
the teach button after selecting algorithm and edge type.

Edge Teach

Step 7
Click on the teach button.

Edge Teach
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Step 8
Click OK.

Edge Teach

3-63



Chapter 3 Probes

Probe Library
Probe library organizes all the probes used with the QC-5000 software. Use
probe library to set up and manage probes and probe settings.

Probe set up functions include:
. creating probe groups
. designating a master probe

Management functions include:

. storing reference offset data

. storing probe qualification data

. adding/deleting probes from groups

Probe Families
& Groups

Click the probe library button on the probe toolbar to view the tool library
dialog box.

Probe Library

Probes are organized into families and groups. Families consist of groups.
Groups consist of probe tips.

Probe families organize similar probe groups. For example, the contact probes
family contains the groups: TouchProbe and StarProbe.

Click on the plus (+) sign next to the contact probes family.

Probe Library

= W StarProbe
% i+ TouchProbe

i StarProbe
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Observe the three default probe groups: TouchProbe and StarProbe.

TouchProbe group

Touch probes have an internal switch that sends an electronic signal when the
probe contacts the part. This electronic signal allows the auto-enter feature of
the QC-5000 to automatically enter the point.

StarProbe group

Star probes are actually a variant of touch probes. Each star probes have five tips
arranged bottom, left, right, front, and back. These tips appear by default in the
StarProbe group.
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To create a new probe group

Step 1
Highlight the desired probe family for the new group.

Probe Library

StarProbe

- TouchProbe

* StarFrobe

Step 2

Click on the new button.

Probe Library

antac
i TouchProbe
i StarProbe

Step 3

Type a name for the group in the name text box.

Hew Probe Group

New Group]|

3 %
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Check the auto change box for probes interchangeable with other groups. If
using an indexable or friction probe, check the appropriate box. Otherwise,
proceed to step 4.

Step 4
Enter the desired probe direction distance. This is the distance the probe must
travel in a direction prior to making contact with the part.

NOTE
Probe direction distance determines in which direction probe
compensation is applied.

Hew Frobe Group

Step 5
Click OK in the dialog box.

Hew Probe Group

The new group appears in the probe library as shown.

Probe Library

Probes
- Ved TouchProbe
- CantactProbes StarProbe

3-67



Chapter 3 Probes

Probe Calibration

3-68

There are two factors that influence probe measurements: the radius of the
probe tip and the spatial (X, Y, and Z) position of the probe tip. All measure-
ments are based on the location of the center of the probe tip. Probe compensa-
tion applies a calculation to correct for the radius of the probe on each measure-
ment. The compensation for each probe tip is calculated automatically when
the probe is taught.

Click on the TouchProbe group and observe the probes in the right-hand data
box. The following information appears in the probe data box by default name

of the probe, date of probe qualification, and the name of the person who per-
formed the qualification.

Probe Library

StarProbe

o TauchProbe
“ StarProbe

NOTE
The date and the name of the person qualifying the probe are
taken from the Windows system clock and login respectively.

Probe qualification, or probe teaching, refers to the process of establishing the
dimension of the probe tip. This process typically involves taking a number of
probe hits on a qualification sphere with a known diameter. Qualifying, or
teaching, a probe also provides offsets for probe compensation.
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Master probe tips

Teaching a probe also establishes the spatial (X, Y, and Z) position of the probe
tip (master probe tip) or the X, Y, and Z offsets (non-master tips) from the
master tip. There is only one master tip for multi-sensor systems. All tips are
referenced to the master tip regardless of group. The X, Y, and Z values of each
probe in a group is compared to the master probe. The difference becomes the
X, Y, and Z offset value for each non-master probe tip.

For example, a star probe group has five probe tips: one master tip and four
non-master tips. The X, Y, and Z position on the non-master tips are all calcu-
lated by the offset from the position of the master tip. Since the tips on a star
probe are fixed and repeatable simply re-teaching the master tip is sufficient to
update the entire group.

The same holds true for index probes. Each position can be entered into probe
library as a new tip. Establishing one position as the master tip allows all the
non-master tips (positions) to update when the master tip is re-taught.

To teach (qualify) a master probe tip

Step 1
Highlight the desired probe as shown.

Probe Library

Prabes
-- Ved Thiin Adrninizhator
[l CortactProbes

StarProbe

Step 2

Check the reference offset checkbox as shown.
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Step 3
Click on the teach button.

Properties
General ] SizefOfs ]

Tip diameter: l 6863

Oﬂset Fr—
x [o.ooo0 Lli

Y I] oooo

Step 4

Probe the qualification sphere as shown.

NOTE
4 points are the minimum required for a sphere measurement.
Use more points to increase the accuracy of your measurements.

Reference Probe TpTip =1

Measure the qualification artifact with the reference ;I
probe. Click the "0k button when finished.

I |
0] | Enter Pt | Remowve [last |
Cancel |
Step 5
Click OK in the dialog box.
Reference Probe TpTip M [=1E3

0Ok ’\‘! Enter Pt | Remove Last

Cancel |
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The probe information is updated in the probe library.

Probe Library

Probes
- Wed B8/ Adminishiaton
- ContactProbes

i-- T ouchProbe

i StarProbe
“ HardProbe

Qualification results are displayed in the results window.

TpTip

0.0000
20.0000

0.0000Y Z
1.9882 F AD
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To teach (qualify) a non-master probe tip

Step 1
Highlight the desired probe as shown.

Probe Library

Frobes

B Ved

- ContactProbes
TouchProbe

Step 2
Click the teach button.
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Step 3

Probe the qualification sphere as shown.

NOTE
4 points are the minimum required for a sphere measurement.
Use more points to increase the accuracy of your measurements.

Step 4
Click OK in the dialog box.

Teach TpTip2 S [=]

Ok * Enter Pt | BRemove Last |

Cancel |

The updated probe information appears in the probe library.

Probe Library

Probes MName | Date | ‘who |
- Yed Battom E/24/01 Administrator =
El- ContactProbes Left - -
i i Delet
i+ TouchProbe Right EEE
- StarProbe Front - -
Back h - Set Current
Disqualify
Load
Unload
0K [
~Properties
General ] SizelOfs ]

Tip diameter: Il.9934
Offset—————
% [-0.0003 ﬂl

hd II].I]I]HI]
£ I—l].l]l]23

" Reference offset [other interchangeable probes are referenced from this probe)
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Qualification results are displayed in the results window.

¥ Results =] 3
ﬂ TpTip2

X = 0.0109 Y = -0.0784 Z = 0.0175

D = 1.9965F = 0.0070 AD= 20.0000
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Cross Calibration of
Touch Probe and

Camera

Touch probes and VED cameras are mounted in different physical locations on
the measuring system. Cross-calibrate the touch probe and the VED camera to
compensate for the offset.

NOTE
The VED family is the master family in this demonstration.

To cross calibrate a touch probe to a VED camera
Step 1

Click on contact probes as shown.

Probe Library

- Wed

camera_1

- YedProbes
B- ContactProbes

Group_1

Group_2
i Group_3
o Giroup_4

Step 2
Click on the offset tab.
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The reference probe high dialog box appears as shown.
Reference Probe High =]

Measure the qualification artifact with the reference ;l
probe. Click the "OK"' button when finished.

I-]

ok | Enter Pt | Hemove llast |

Cancel |

Step 3
Position the ring gauge in the video window as shown and place the buffer tool as
shown.

| 1¥ideo S [=1 3

I 1
= = =l

Step 4
Click the autofocus button on the VED toolbar.

Yed

AH-elEEEERME[e] £ OB [©]x]
Autofocus

When the autofocus is complete, use the simple tool to measure the ring gauge.
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Step 5
Probe the first point as shown.

Step 6

Probe the second point as shown.

| 1 ¥ideo
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Step 7
Probe the third point as shown.

i Video I =] F3

Continue taking points in this manner until 8 points have been taken.

Step 8
Click OK in the dialog box.

eference Probe High

ok . | Enter Pt | Bemove Last |

Cancel |

The teach probe tip dialog box appears as shown and the QC-5000 switches to
the reference touch probe tip.

Teach TP_1 =13

Measure the qualification artifact with the probe you =
are calibrating. Click the "0k" button when finished.

[-]

1)« | Enter Pt | Remowve llast |

Cancel |
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Step 9

Probe 8 points on the ring gauge as shown.

Step 10
Click OK in the dialog box.

Teach TP_1

8 Pts

TP 1
0Ok bs_l Enter Pt | Bemove Last |

Cancel |

The teach probe tip dialog box appears as shown.
Teach TP_1 =] B3

Measure a single point on the top flat surface of the =
artifact with the same probe you just used. Click "0Ok"
when finished.

[-]

0k | Enter Pt | Bemove lLast |

Cancel |
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Step 11
Probe a point on top of the ring gauge as shown.

Probe point

Step 12
Click OK in the dialog box.

Teach TP_1

Ok [ | Enter Pt | Bemove Last

Cancel |
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Step 13
Click OK in probe library.

Probe Library

Probes

The calibration is complete. Check the accuracy by measuring the ring gauge
with both probes a second time.
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Using a Probe Rack
Use a probe rack to store additional probe tips. Probe tips housed in the probe
rack can be exchanged during inspections according to need. For example, a
probe rack allows the user to switch from a single probe tip to a star probe tip.

All probe transitions must occur through the appropriate established methods.
You must never manually change a probe tip or manually place/remove probes
from ports in the rack. Valid probe transitions can be set in the Probe Library
dialog box by selecting the probe you wish to switch to, then select the "Set
Current" button. Proper probe transitions can also be included in a program.
If at any time, either during normal operation or while a program is executing,
the QC-5000 fails to correctly perform a probe change, then the affected probes
will need to be unloaded from the probe rack, then reloaded.

Probe Rack Setup
Set machine zero each time you launch the QC-5000. A repeatable machine
zero position is required to find the probe rack.

Follow the instructions of the probe rack manufacturer to install the probe rack
on your system. Once the probe rack is mounted and it's position entered in
the QC-5000 it cannot be moved.

NOTE
Mount the probe rack so the current probe can reach each of

c the ports.

NOTE
Mount the rack firmly so there is no movement in any direction.
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Probe rack orientation
The four orientations accepted by the QC-5000 are as shown.

+X Orientation

Along the back edge of the table with the docking side of the rack facing in the
+X direction (see below).

+X orientation

i} it

2|
t 44

Front of measuring stage

®
¥
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+Y Orientation
Along the left edge of the table with the docking side of the rack facing in the +Y

direction (see below).

+Y orientation

’ Front of measuring stage .
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-X Orientation
Along the front edge of the table with the docking side of the rack facing in the
-X direction (see below).

-X orientation

; ' . . ; ' ¢

' Front of measuring stage .
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-Y Orientation
Along the right edge of the table with the docking side of the rack facing in the
-Y direction (see below).

-Y orientation

Front of measuring stage ’
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Probe Rack Calibration

Calibrate the probe rack to establish its position on the measuring table and
define the location of probes within the rack.

Select CNC from the ro0ls menu to display the CNC window. Calibration
information is entered on the probe rack settings tab of the CNC window.

Select the appropriate number of ports and orientation for the rack you will be
using. Other settings on this tab are explained below but require adjustment

only if there is difficulty loading a probe tip.

Initial clearance:
the position the probe moves in preparation for docking.

Docking distance:
the distance the probe moves into the rack port to dock or pickup a probe.

Retract distance:
the distance the probe moves from the rack port after docking.

Dropping in Z:
the distance the Z axis moves into the rack during a probe drop.

Pickup in 2:
the distance the Z axis moves from the docking port after probe pickup.

Release in Z:
the distance the Z axis moves from the docking port during a probe drop.

Approach in Z:
the distance the Z axis moves into the rack during a probe pickup.

3-87



Chapter 3 Probes

3-88

Port position offset:
the offset distance along the axis of the rack between the center of the docking
module and the center of the probe tip used for calibration.

Enter port position offsets in the QC-5000 as follows:

If the rack orientation is X Positive: Enter the X value

If the rack orientation is X Negative: Enter the negative of the X value
If the rack orientation is Y Positive Enter the Y value

If the rack orientation is Y Negative Enter the negative of the Y value
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DATRACK part program

Use the DATRACK part program to establish and save the coordinate system
of the rack. There are eight DATRACK programs stored in the ¢:\qe5000\Probe
Rack folder. Select the appropriate program for the probe rack installed.

4 port rack in the +X orientation DATRACK4XP.5pa
4 port rack in the +Y orientation DATRACK4YP.5pa

4 port rack in the -X orientation DATRACK4XN.5pa
4 port rack in the -Y orientation DATRACK4YN.5pa
6 port rack in the +X orientation DATRACKG6XP.5pa
6 port rack in the +Y orientation DATRACKGYP.5pa

6 port rack in the -X orientation DATRACKG6XN.5pa
6 port rack in the -Y orientation DATRACKG6YN.5pa

To check probe rack orientation

NOTE
Enter NLEC or SLEC data before calibrating the probe rack.

Step 1
Measure a line along the front of the probe rack as shown.

Point 1 Point 2 Point 3
-

+/- 1 degree from nominal angle

Checking probe rack alignment

NOTE
Do not move the Z axis.
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Step 2
Click OK in the dialog box.
Heasum Magic O] x|
3 Pts
TP 1
0k I‘I\ Enter Pt | Bemove Last |
- Cancel |
NOTE
c Re-adjust the orientation of the probe rack if the angle of the
line is greater than 1.0 degree from the nominal orientation.

Run the desired DATRACK part program.

To run the DATRACK program

NOTE
c Use a 2mm probe tip with a 20 mm stylus when running the
DATRACK program.

Step 1
Select open from the file menu.

MHew... 3

Save
Save bz

Irnpaort...
Expart...
A 2

FPage Setup...
Prirt Prexiew....
Erirt....

Exit...

Step 2
Select the desired DATRACK program as shown.

Open Part H

File narme: Folders:
Idatrack#yn.EF'A c:h. Sprobe rack
Cancel
datrackdun 5P, ;I = et ;I 4'

datrackdxp 5PA [= QCE000Beta 2.2
= Probe Rack

datrackdyp. 5FA
datrackBun.5PA
datrackBxp.5PA
datrackByn. 54 -
datrackByp.5PA LI _I

List files af type: Dirives:

Part Files j I Hc j Metwork. .. |
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Step 3
Click OK in the dialog box.

Open Part H

File narne: Folders: -D K
Idatrackél_l,ln.EF'ﬂ c:h Sprobe rack k

datrackdun.5PA ;l | = ;l
datrackdup P4 [ QCR000Beta 2.2
= Probe Rack

datrackdyp.5PA
datrackBun.5PA
datrackBxp. 5PA
datrackByn.5PA
datrackByp. 5FA LI

H

List files of type: Dirives:

IF'art Filez j I =N j Metwork... |

Step 4
Click yes in the dialog box.

QC5000

Opening an existing Part File will delete all of your current
features, reference frames, layer, and program information.
Are you sure you want to do this?

Step 5
Click the new run button on the program toolbar.

<l [ O

New Run

Follow the on-screen prompts to complete the DATRACK program.

NOTE
Use the following procedure if this error message is displayed.

QC5000

A probe that the program is trying to use is not defined in the
Probe Library.

To edit the initial settings of the DATRACK program

Step 1
Click on the + next to initial settings as shown.

8 Program 19 [=] S

Features| Program |

[status [ [ex][ to1 [aecion iI
Program Properties...

o

- Initial sertings...

Zet manual mode. ..
Show the message "Use this progrem to create the Reference Freme for a 4 pos
Show the message "Open all of the rack port covers by pushing them back unti
Show the message "Select OK, then measure a point on top of the metal surfac

. Zero the Z of "Point 17

Show the wessage "Select OK, then measure a point on the front of the metal

Zero the ¥ of "Point 27

=}

Show the wessage "Select OK, then measure & point on the lefr wall inside po
Zero the Y of "Point 3"
Measure "Plane 4"

HEHE

Measure "Plane
Measure "Plane
Measure "Plane

Measure "Plane

|2 B R )

5
g
-
Measure "Plane 8"
9
Measure "Plane 11
1

o
1

3]

Measure "Plane

)] ] alispia] sl pg
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Step 2
Highlight the select probe line as shown.

& Piogiam _[O] x|

Features| Program |

[status | Jex| 101 Jaction :I
N Programw Properties...
= Initial settings...

-

N Display part view map

o Hide position indicator...
N Probe path data...

-

End section

Set wanual wode. ..

Show the wessage "Use this program to create the Reference Frame for a 4 pos
Show the wessage "Open all of the rack port covers by pushing them back unti
Show the wessage "Select OK, then measure a point on top of the metal surfac

. Zero the I of "Point 1"
Show the message "Select OK, then measure a point on the front of the metal
. Zero the X of "Point 2"

Show the message "Select OK, then measure a point on the left wall inside po
Zero the Y of "Point 3"
Measure "Flane 4"

ad
) Measure "Flane 5"
a8 Measure "Plane &" _'_l

Step 3
Double-click on the line to edit it.

Featuresl Prugraml

[status [ [ex| mor Jaction iI

Program Properties...

Initial settings
Display part view map
Hide position indicator...
Frobe path data.

=]

v
v
o
o
-/
—

End section g
Set manual mode. ..
Show the message "Use this progrem to create the Reference Freme for a 4 pos
Show the message "Open all of the rack port covers by pushing them back unti
Show the wessage "Select OK, then measure & point on top of the metal surfac
. Zero the Z of "Point 17

Show the wessage "Select OK, then measure a point on the front of the metal
. Zero the ¥ of "Point 27

Show the message "Select OK, then measure a point on the left wall inside po
Zero the Y of "Point 3"

Measure "Plane 4"

Measure "Plane 5"

Measure "Plane 67 —'_I

Step 4

Click to insert the current probe as shown.

& Piogiam _[O] x|

Features| Program |

[status [ [ex][ to1 [aecion :I
N Programw Properties...
B Initial settings
o Display part view map
o Hide position indicator...
v
—

End section

Set wanual wode. ..
Show the wessage "Use this program to create the Reference Frame for a 4 pos
3how the message "Open all of the rack port covers by pushing them back unti
Show the message "Select OK, then measure a point on top of the metal surfac
. Zero the I of "Point 1"
Show the message "Select OK, then measure a point on the front of the metal
. Zero the ¥ of "Point 27

Show the wessage "Select OK, then measure & point on the lefr wall inside po
Zero the Y of "Point 37

Measure "Flane 4"

Measure "Plane §"

Neasure "Plane &" _'_l
1|

Bk -

Click the new run button on the program toolbar to run the edited program.
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As the DATRACK program runs the user is prompted to complete several tasks.
Use the following procedures to complete the DATRACK program.

To enter the datum in the DATRACK program

Step 1
Click OK in the dialog box.

QCs000

Use this program to create the Reference Frame for a 4
position probe rack oriented in the - direction.

Step 2
Click OK in the dialog box.

QCs000

Open all of the rack port covers by pushing them back until
locked in place.

Step 3

Open all probe rack ports as shown.

Step 4
Click OK in the dialog box.
0C5000
Select OK, then measure a point on top of the metal surface 0K
0 inside the rack near port 1 [see part view]. -k
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Step 5
Probe the first point on the probe rack as shown.

Point 1
Step 6
Click OK in the dialog box.
QCs000

Select OK, then measure a point on the front of the metal
surface near port 1 [see part view].

Step 7
Probe the second point on the probe rack as shown.

Point 2
Step 8
Click OK in the dialog box.
QCs000

Select OK, then measure a point on the left wall inside port 1
[not on the ridge].
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Step 9
Probe the third point on the probe rack as shown.

Point 3

Step 10

Click OK in the dialog box.

QC5000

0 Ready for CNC measure of rack Reference Frame, Select
OK.

Step 11

Click OK in the dialog box.

QC5000

Rack Reference Frame saved. Close port covers by pushing
down on back edge.

At this point the program completes the necessary steps to create a reference
frame for the probe rack.

Step 12
Click OK in the dialog box.

QC5000

0 The program has SUCCESSFULLY finished running.
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The probe rack appears in the part view window as shown.

The probe rack is calibrated and ready for probes to be loaded.
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To load a probe

Step 1
Position the probe in front of the desired port as shown.

X

Position probe for loading
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Step 2
Click the load button as shown.

Probe Library

Probes
-- Wed Adrninizhator
- ContactProbes

TouchProbe

- StarPiobe
.. group2

2.4787
-70.2036 I

-3.8815
-0.2194

Step 3
Click OK in the dialog box.

Step 5
Click OK in the dialog box.
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To unload a probe

Step 1
Click the unload button as shown.

Probe Library

TouchProbe
StarProbe
Group?

o TauchProbe
- StarPiobe
. Group2

Step 2
Click OK in the dialog box.
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Programming Overview

Chapter 4
Programming

The QC-5000 is user programmable. Users can perform a series of steps and
save it as a program for later use. When the program is executed the QC-5000
prompts the user to perform the necessary steps for the inspection of the part.
This function is useful for repetitive measuring of large quantities of parts. QC-
5000 programs are part specific, that is each program is for a specific part. A
sample program and instructions to create it are included in this chapter.

The QC-5000 programming feature works like a tape recorder. The following
sections explain programming features and demonstrate how to create, save,
and run a program. To avoid confusion, use the QC-5000 demo part for the
following sections. Any multi-feature part may be substituted in later pro-
grams.

Keep in mind that QC-5000 programs execute sequentially. If a step references
a feature, that feature must already be measured. Here are two simple tips for
hassle free programming:

. Only reference features that have been measured prior to the step that
references them.

. Do not delete a features that are part of a construction.

NOTE

In this section all instructions refer to the program toolbar. The
same procedures can be performed using the pull down menus
at the top of the screen as well.

NOTE

Toolbars in the QC-5000 software can be customized. This manual
attempts to display the most common toolbar arrangements.
Some users may find the toolbar setup on their system varies
from those shown here.
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The Program Toolbar

To display the program toolbar select ‘toolbars’ from the View pull down menu.
In the Toolbars dialog box, click on ‘program’ in the list box on the left then
click the Show button. Click the OK button to continue.

Record/Edit Program

.—Pl”’i

|Recurd|||'Edit ngram|

Click the record/edit button to start recording a program. The QC-5000 soft-
ware will record all actions from this point as a new program or as an addition to
an existing program. To stop recording, click the Pause Program button (see

below).

Pause Program

= [[>

vPause Program
Click the Pause Program button to stop a currently running program or to stop
recording/editing a program. The last step executed before the program was
paused is highlighted in the program window.

New Run

EOERRER

Click the New Run button to run a program from the first step. When New
Run is clicked the program begins from the first step regardless of the step
selected in the program window.

Run Program From Current Step

<o [~
g,

|Flun Program From "Current" Step|

Click the Run Program From Current Step button to run a program from the
currently selected step in the program window.

Run Just Current Step

[Run Just "Current" Step|

Click the Run Just Current Step to execute only the currently selected step and
then pause the program.
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Recording a Program

To create a program

Step 1

Select new from the file menu. Then select parz.

D= e

Step 2
Click the record/edit butron on the program toolbar.

Frogram

|Rccurd.||'Edit ngram|

Step 3

Type a program name as shown.

Save Part As

new_program.Spa

PR BP B ot
£ 5K backup
£ 5k maral
£ SKnaternp
3 Backup 5K
£ Beta

Fafies
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Step 4
Click OK.

Save Part As

new_program. Bpa

PEp.BPA = o
£ 5K backup
£ 5k marwal
3 Sknotemp
3 Backup BK
£ Beta

Partfies  H |=c

Step 5

Perform the desired steps.
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To open a saved program

Step 1

Select open from the file menu.

Open

Step 2
Highlight the desired program as shown.

Open Part

new_progranm.Bpa

new program.Bpa |
£ 5K backup
£ 5k manual
3 Bknotemp
3 Backup Bk
1 Beta

B CER

Step 3
Click the OK button.

Open Part

new_program. bpa

e program. Spa B o
23 5 backup
£3 5k maral
£ Sknotemp
£ Backup 5K
1 Beta

Faries o [=c
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Running A Program
Running a saved program is easy. Open the part file using the method below.

To run a program

Step 1

Select new from the file menu.

EIRJ= i e

Step 2

Select run from the sub-menu.

EIRJS v e

OR

Step 1

Click the new run button on the program toolbar.

=d <[22

Pragram

’ﬁ
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Sample Program

Automate repetitive measurement task using the QC-5000 programming fea-
ture. Use the information in this chapter to create QC-5000 part programs. A
part program is a series of measurements and associated tasks that run auto-
matically when executed. For example, a part program may contain the mea-
surement of a feature as well as the CNC moves required for the measurement.

Click the record/edit button on the program toolbar to begin a program. Next,
measure a series of geometric features. Each step is recorded into the program
including probe changes, light control, and probe movements.

Use advanced programming features such as conditional statements, arrays, and
palletization to measure complex parts with a minimal set of instructions. Im-
port CAD files to streamline and simplify programming.

Demonstrations in this chapter use the demo part included with the QC-5000
system.

Begin each part program with a new part file. This ensures that only the desired
tasks are included in the part program.

To create a new part file

NOTE
Save any files that are currently open before creating a new part
file.

Step 1
Select new part from the file menu.

Imnpart...
Export.

DDE Gutsut...

Page Setup.
Prirt Prexiew. ..
Print...

Exit...

1. C:HACE000%P artshguickstart. Bpa
2. D:AChiis's BK\Probe Rack'datrackdyn. 5Pé

NOTE

The following joystick setup options are used in this chapter:
. Button 1 - speed toggle

. Button 2 — axis lock

d Button 3 — goto command

Users may find it helpful to match these settings.

Establish a reference frame to align the part on the stage and set a datum. Use
the primary plane, secondary line, and zero as shown for this demonstration.

NOTE

This demonstration uses a multi-sensor system equipped with a
touch probe and VED (video edge detection). The steps can be
completed using a single sensor system (VED or touch probe) if
necessary.
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To record a program
Step 1
Click the record/edit button on the program toolbar.

o[-+ []p @)
;’\Y

|Flecord.-'Edit ngram|

The status bar displays recording in red.

[Temp [DMS | SLECOn ||[RECORDINGI
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To display the feature list

Step 1
Select open template from the windows menu.

v DRO

v Part Yiew

v Rezults

v Live Wideo

v Probe Selector

Mew Template...

Save Templates. . [\ls

Save Template As.

Step 2
Select features.5ft as shown.

Dpen Feature Template H
File name: FEolders: -D K
IFeatures. it chgeE000ktemplates

Cancel
AT ol 5t - = ot = —l
CartLim. 5ft (= QC5000
CartPIMi. 5 B Templat
E Lrotol 5ft Emplates
pro BFT
Friograrn. 5t =
Proiink. 5it =l I
List files af type: Diriwes:

IFeature Templates j I o j Metwork. .. |

Step 3
Click OK in the dialog box.

Open Feature Template HE
File harne: Folders: _DK
IFeatUIes. Bt c:hqcE000emplates k

Catcel

BITol5ft - ot = 4'
CartLirn.5ft (£ OC5000

CartPIhi. 56 = Templat

E urotol Sft Emplates

pro5FT

Prograrnn. it -

Frolink 5t hd I
Lisgt files of bype: Dirives:

Feature Templates j I =3 j Metwark... |
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To display the program template

Step 1

Select open template from the windows menu.

v DRO

v Part Yiew

v Rezults

v Live Wideo

v Probe Selector

Mew Template...

Save Templates. . [\ls

Save Template As.

Step 2
Select program.5ft as shown.

Dpen Feature Template H
File name: Folders: -D K
IProgram.Sft chgea000templates

Cancel
AT ol 5t = ot = —l
CartLim. 5ft (= QC5000
CartPIMi. 5 B Templat
E uratal Sft Emplates
Features 5t
o 5F T
Frolink, 5it hd I
List files af type: Diriwes:

IFeature Templates j I o j Metwork. .. |

Step 3
Click OK in the dialog box.

Open Feature Template HE
File harne: Folders: _DK
IPnglam.Efl c:hqcE000emplates k

Catcel
BITol 5t - =T = 4'
CartLirn.5ft (£ OC5000
CartPiki. 5t
E urotol 5ft B Templates
Features bt
o 5F T
Frolink 5t I I
Ligt files of bype: Dirives:
IFeature Templates j I =3 j Metwark... |

Follow the instructions below to record the part view display into a program.

Use this procedure every time the part view window display is changed while
recording a program.

4-10



Quadra-Chek® 5000

To record the part view window display

Step 1

Right-click on the program template and select special steps as shown.

HE Program
Features | Program |

(O] %]

|Ststus| ICxI Tol IAct ion
Ot |ES e
o Lopy LComment...
Paste DDE..
Paste Special.. Delay

Step 2

Dielete Selectian..

Select Al
Select Mone

Select All Similar Steps

Pause Mode
w Fecord/Edit Mode

LCMC Maode Steps
Editing Steps

Flows Cantrol Steps
Programming “wfizards

Dizplay Part Yiew Map
New Run Of D ata
Frogram Image...

Fiecord Part View Dizplay

Fun D05 Avindaws Progran...

Fun Part...
SetYanable..
Super Step...
Uszer Meszage

Max Speed On
I ax Speed Off

Soft Edge Teach

Template Properties. ..

DIE GutEut..
Frrint Selection

Select record part view display.

LComment...

DDE...

Drelay...

Dizplay Part Yiew Map
Mew Run OF Data

Fiun DOS Awfindows Program... k
Run Part...

Set Variable...
Super Step...
User Message...

Max Speed On
Max Speed Off

Soft Edge Teach

CAUTION

Use clearance moves to ensure the probe does not collide with
the part or other obstructions on the measuring stage. For
example, to safely move the probe from point A to point D,
insert clearance moves at point B and point C. If the clearance
moves are omitted, the probe will move in a straight line from
point A to point D. The resulting collision could damage the
probe.
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4-12

To insert a clearance move

Step 1
Move the probe to the desired clearance point. Select a point that will allow the
probe to travel safely away from obstacles.

—
“
Clearance
point
L J
&
—
Clearance move
Step 2
Click the goto button on the program toolbar.

Use this procedure whenever directed to insert a clearance move in a program.
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To measure the primary plane

Step 1
Click the primary plane button on the datum toolbar.

Primary Plane

Step 2
Probe the first point as shown.

Step 3

Probe the second point as shown.

Step 4

Clearance
.point 1

Clearance move

Step 5
Click on the goto button on the program toolbar.
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Step 6
Probe third point as shown.

Point 3

.—---...._

Step 7

Probe fourth point as shown.

Point 4

Step 8
Click OK in the dialog box.

Datum Magic

0Ok kl Enter Pt | Bemove Last

Cancel |
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The primary plane with the RFI (reference frame indicator) is displayed in the
part view window.

28 Part View M =]
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Use clearance moves to position the probe for the next measurement.
To measure the secondary line

Step 1
Click the secondary line button on the datum toolbar.

Secondary Line

Insert a clearance move as shown.

Clearam/
point
[ ] .

S
S

. . Clearance move
Finish

Step 2
Click the goto button on the program toolbar.

Step 3

Probe the first point as shown.

NZERN ™
Point\1 Front view
Step 4

Insert a clearance move as shown.

Start

Clearance®
point

Clearance move
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Step 5
Click the goto button on the program toolbar.

Step 6

Q
Q

Start °

> ®Clearance
point
Clearance move

Step 7
Click the goto button on the program toolbar.

Step 8

Front view
Step 9

Probe the third point as shown.
RN
Point 3/

Front view
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Step 6
Click OK in the dialog box.

Measure Magic M=l B3

Ok i Enter Pt | Bemove Last

Cancel |

The secondary line is displayed in the part view window.

28 Part View M =]
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To switch the active probe to VED

Step 1
Click on the status bar until VED is displayed.

Active Probe

| ¥ed Probes [}3 | MedlLow |Autu

Step 2
Click on the status bar until the desired magnification is displayed.

Active Probe

| Yed Probes | MedlLow |Autu | Tem

NOTE
Systems equipped with a probe rack display the following
prompt:

Use clearance moves to position the probe for the next measurement.
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To create an arc tool

Step 1
Right click and select zew VED probe from the list.

i Video =(0] %]
Ly Fire Frobe

WED Frobes a 3

Focusz...
Teach Yed Edge. .
Filter

Capture Image

Auta Finish

Other

Step 2

Place the wand tool as shown and click.

i Video =10j x|
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Step 2
Place the wand tool as shown and click.

i Wideo =10f

Step 3

Place the wand tool as shown and hold down the mouse button.

| Video (O]
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Step 4

Drag the wand tool in the desired scan direction.

i Wideo =10f

An arc tool is created with edge scan in light-to-dark direction.
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To measure the zero feature

Step 1

Place the probe tool as shown.

=l

i Wideo

Step 2

Click the center mouse button.
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Step 3

Place the hand cursor over the corner of the probe tool as shown.

| video (O] %]

Step 4
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Step 5

Move the part and place the probe tool as shown.

|
O
K

Step 6

Click the center mouse button.

|
[
K
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Step 7

Rotate the probe tool as shown.

IS [=] 3

Step 8
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Step 9

Click the center mouse button.

Step 10
Rotate the probe tool as shown.
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Step 11

Move the part and place the probe tool as shown.

i Wideo

Click the center mouse button.

Step 12

i ¥ideo
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Step 13
Click OK in the dialog box.

Measure Magic M=l B3

360 Pts

Circle

Ok R;J Enter Pt | Bemove Last

Cancel |

The circle is displayed in the part view window.

28 Part View M =]
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To create a zero point

Step 1
Click the zero button on the datum toolbar.

Step 2
Check the X and Y axes as shown.

Step 3
Click OK in the dialog box.

The center of the circle is XY datum and the Z datum is the primary plane.
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To save the reference frame

Step 1

Click the save reference frame button on the datum toolbar.
[Datum ]

|Save Reference Frame|

Step 2
Type a name for the reference frame.

Save Reference Frame

New Name |Ref #1] oK |
% Cancel |

Step 3
Click OK in the dialog box.

New Name |Ref #1 OK |
Cancel |

Use one of the small circles around the cone feature for the next measurement.
Follow the directions below to complete the task.

i Wideo
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To measure a circle

Step 1
Position circle 2 in the FOV (field of view) as shown.

i Wideo

Step 2
Click the circle tool button on the VED toolbar.

Ved |

O (5 3 o o ] ) S 1 ™
Step 3

Use the hand cursor to re-size the circle tool.

! ¥ideo
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Step 4
Click the autofocus button on the VED toolbar.

Yed

Ved 0|
HH-CREREEME O] % ]

Step 5

Click the center mouse button.

1¥ideo

Step 6
Click OK in the dialog box.

Measzure Magic M =] B3

90 Pts

Circle

Ok L\\! Enter Pt | Bemove Last

Cancel |
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Move circle 3 into the FOV as shown and measure it using the same process.
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To construct a distance

Step 1
Click the distance icon on the measure toolbar.

Step 2

Highlight circles 2 and 3 in the features list as shown.

BB Features = [=] E3
Features | Program |

| I I Tol INamE IDatum I new label I ﬂ
E Plane 1 Primary

- Line 2

O Circle 3 78.4949

* Foint 4 Zero

O s

O

e i o

Step 3
Click OK in the dialog box.

2 Features _ O] x|
To measure a distance, you may probe the il

distance [using two points] or construct the
distance from previously measured features.
‘¥When probing a distance, probe compensation

I ]

Ok i Enter Pt Bemove Last |
|

Cancel Create... |
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The distance is displayed in the part view window.

28 Part View (O]
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To save a program

Step 1

Select save from the file menu.

Step 2
Type the desired named as shown.

Save Part As

zample_1.5pa

e X =
i L
2EPA B2 Parts

AFPgint 54,

Step 3

Save Part As

zample_1.5pa

11.6Fa = et

T11.5P4 (&= OC5000
. ts

aq.5Pa
az 5P
a31.5P4

This completes the program.
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To run a program

Step 1
Position the probe clear of the part as shown.

End point
,End poin

JE—
N

Front view

Step 2
Click the new run button on the program toolbar.

o [m[ [ [>[©)
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Program Properties
Double-click on the program properties step to view the program properties

dialog box.

rogiam o [=] B

Fealures| Prugraml

ram Properti

Initisl settings...
E Primary Alignment on "Plane 1"
GO to pozition (-28.9489,-31.0053,15.2765) ...
-~ Measure "Line 27
Switch to magnificacion "MedLow™. ..
30 to position (-6.3544,-36.3369,-5.0283)...
Light control (5§33.0,3595.0,0.0,0.0,0.0,0.0) (on,On,0n,on)
3o to position (—-19.0041,-4.5755,8.9219)...
Q Measure "Ciresle 3"
hd Zero the XV of "Point 47

Save reference frame as "Ref #17
Registration complete...

Select "Ref #1" reference frame...
Measure "Circle 5"

Measure "Circle 6"

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
V]

O
O
o

Construct "Distance 7"

a0y o

The program properties dialog box appears as shown.

Fixturing } General I 0K
~Fixturing . . Cancel
" None Ordinarily used when you are measuring just one or two runs

of a certain part. Each partis placed on the stage at any
convenient position.

« Temporary Used to measure several or many runs of a certain part. A
fixture is placed at any convenient position on the stage.
Before each run, the next part is placed in the fixture
that holds it in same position and orientation. The fixture
may be removed after the parts are measured.

t Ordinarily used when a system is dedicated to measuring one
or a few types of part. The fixture is designed to be located
at the same position on the stage, whenever itis used.

NOTE
The supervisor password is required to access the program
properties dialog box.

NOTE
Program properties is the first step of every program and cannot
be deleted.
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Fixturing tab

The fixturing tab contains the following options: none, temporary, and perma-
nent. These refer to the type of fixture used to position parts on the stage. The
default is permanent.

None

Select none if no fixture is to be used. The user must measure the reference
frame manually for each part. Once the reference frame is measured the QC-
5000 will complete the program automatically.

Program Properties
Fixturing } General ] 0K
Fixturing
p Cancel
& None Ordinarily used when you are measuring just one or two runs —I
of a certain part. Each part is placed on the stage at any

convenient position.

Temporary

Select temporary for fixtures that are not permanently positioned on the stage.
For example, a temporary fixture may be placed on the stage to measure only
certain types of parts. It is removed to measure other parts.

To use the temporary fixture mode, save the reference frame when creating the
part program. The next time the program is run, the QC-5000 will prompt the
user to measure the reference manually before completing the program in CNC
mode. Once the user measures the reference frame, the remaining parts and
their reference frames are measured automatically.

convenient position.

& Temporany Used to measure several or many runs of a certain part. A
5T fbaure is placed at any convenient position on the stage.
Before each run, the next part is placed in the fixture
that holds it in same position and orientation. The fixture
may be removed after the parts are measured.

Permanent

Select permanent for fixtures that are permanently positioned on the stage. Choose
permanent if the system is always used to measure the same parts in the same
fixture. In permanent fixture mode, the QC-5000 automatically measures the
entire part when the user selects zew run.
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General tab
The general tab contains the following checkboxes:

. Use machine reference frame

. Empty feature list before running

. Use probe teach values as recorded

° Do not report any errors during program running

. Prevent program from being modified by anyone but the supervisor
. On a measurement failure goto label

. Randomly measure this percent of guide features

Use machine reference frame
Check to use machine zero at the start of a program. Uncheck to use part zero.

1

I«

Empry feature list before running
Check to delete all features from the features list before running.

I_

Use probe teach values as recorded
Check to use previously recorded probe teaches.

|
I
-
Do not 7’6])07’1‘ cmy errors duringprogmm runmng

Check to ignore all errors while running the program

r
5

Prevent program from being modified by anyone but the supervisor
Check to require the supervisor password from users before allowing changes.

|
f

On a measurement failure goto label
Check to create a goto step if a measurement fails.

I
=== |

Randomly measure this percent of guide features

Used to measure a random number of features on a part, normally guide fea-
tures are features that are never measured except in this special case where a
percentage of them will be.

3

4-41



Chapter4 Programming

Initial Settings
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Initial settings are the system settings when record button is clicked. Unless
intentionally removed by the programmer, initial settings is always the second
step of every program.

Click the + sign in front of the initial settings to view its steps.

nglam !EE
Fealures| Prugraml
|S:atu5| ICXI Tol IActlnn IData ﬂ
N Program Properties...

Initisl settings...

E Primary Alignment on "Plane 1"

GO to pozition (-28.9489,-31.0053,15.2765) ...
-~ Heasure "Line 27

ey

=
R .-
O

100

Switch to magnificacion "MedLow™. ..

30 to position (-6.3544,-36.3369,-5.0283)...
Light control (5§33.0,3595.0,0.0,0.0,0.0,0.0) (on,On,0n,on)
3o to position (—-19.0041,-4.5755,8.9219)...
Measure "Circle 37

. Zero the XY of "Point 4"

Save reference frame as "Ref #17
Registration complete...

Select "Ref #1" reference frame...

Measure "Circle 5"

Measure "Circle 6"

Construct "Distance 7"

a0y o

The initial settings super step is expanded as shown.

nglam !EE
Fealures| Prugraml
|S:atu5| ICXI Tol IActlnn IData ﬂ

N Program Properties...

/ Initial settings...

N Display part view mwap

N Hide position indicator...

N Light eontrol (826.0,15.0,0.0,0.0,0.0,0.0) (On,on,Q

N Frobe path data...

N Switch to magnification "MedLow'™...

N Select probe "Simple™...

N Filtering: Despeckle=0 Sharpen=0 EBinarize=0 Thr

N Turn off high accuracy mode...

N Focus lock off. ..

N Display linear wvalues in millimeters...

N Display positions in cartesian coordinates... l%

N Display angles in degrees-minutes-seconds (DM3) ...

N Set probe compensation to cardinal...

N End section

N Primary Alignment on "Plane 1"

e N Go to position (-28.9480,-31.0053,15.2765) ... _l;l
4 3

Display part view map
Draws the part as it is measured in the part view window.

Hide position indicator
Hides the position indicator until the reference frame is saved.

Light control
Captures the current light control when the user clicks the record/edit button.

Probe path data

Inserts the default probe path data parameters into the program. Probe path
Data determines the velocity of the system when probing and traversing. It also
sets the approach, search, and retract distances for touch probes. Double-click
on the probe path data step to display the probe path data dialog box.
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Velocity factor
Probing %:
percent of the max speed the stage will move as it takes touch probe points.

Non-probing %
speed the stage moves when not probing. This is generally set to 100%.

Approach
the point at which the system transitions from non-probing speed to probing
speed.

Search
distance the system will continue probing to acquire a probe hit beyond the
nominal coordinate.

Retract
distance the probe will retract upon making contact with the part.

Depth

Not Implemented for this release.

Clearance
Not implemented for this release.

Switch to magnification
sets the active VED magnification as the default magnification for the part.

Select probe
Sets the active touch probe as the default touch probe for the part.

Filtering
Inserts the values and toggles on/off the 4 image analysis filters.

Turn off high accuracy mode

Notes if high accuracy mode is on or off at the beginning of the program.

Focus lock
Notes if focus lock is on or off at the beginning of the program.

Display linear values in millimeters
Notes current units (inches or mm) at the beginning of the program.

Display positions in cartesian coordinates
Notes the current coordinate system (polar or cartesian) at the beginning of the
program.

Display angles in degrees-minutes-seconds
Notes the current angle display (decimal degrees or degrees-minutes-seconds) at
the beginning of the program.

Set probe compensation to cardinal

Notes the current probe compensation (cardinal or polar) at the beginning of
the program.
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Editing Programs
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Use the editing feature to make changes to previously recorded programs. QC-
5000 programs consist of steps and super steps. Super steps are actually a series
of related individual steps. For example, click the plus sign in front of Circle 6
to view its four sub steps.

Double-click on a step followed by an ellipsis (...) to edit it. For example, double
click on the select probe “circle” step. The fields for size, position, scan direc-
tion, probe tool can all be edited.

To edit a wait for point(s) step

Step 1
Double-click on the desired step.

Pluglam !EE
Features | Program |
|S:atus| ICxI Tol Im:t.lnn IData ;I

Mo Initial setcings... _J
Mo &E Primary Alignment on "Plane 1"

GO to pozition (-28.9489,-31.0053,15.2765) ...
-~ Neasure "Line 2™

=]

Wait for c 2 .
Go to position (-28.9678,-33.6320,-0.4573) ... R
Go to position (10.4411,-33.6365,-0.5047) ...

Wait for point(s) at (10.4481,-20.3820,-0.5107) ...

Wait for point(s) at (28.6521,-19.8730,-0.5324) ...
Finish measurement

at

Switch to magnification "MedLow™. ..

G0 to position (—-6.3544,-36.3369,-5.0283)...

Light contral {G58.0,352.0,0.0,0.0,0.0,0.0) (On,Cn,On,On)
G0 to position (-19.0041,-4.5755,8.9218)...

Heasure "Circle 3"

Eero the XY of "Point 4"

z
. PO e e e wan
e ;I_I

-0

EHEH
A . N

Step 2
Move the probe to the desired position.

Step 3

Click use current in the dialog box.
Target Position Goto Positi | oK |
b4l -28.9678 2oto Fosition
Y |-21.555I] Use Current &S Cancel |
4 I-l].4523 Previous '"Wait" |

Next "Wait" |
™ Relative Move
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Step 4
Click OK in the dialog box.

Target Position

b [28.9678 Goto Position | ’ﬂ

Y |-21.555I] mi Use Current | Cancel
I—I]_4523 Previous ""Wait" |

Next "Wait" |
™ Relative Move

NOTE

When editing touch probe positions, the system will move close
to the actual probing position but will not actually make contact
with the surface. To edit the actual touch probe position, probe
the edge at the desired position. The QC-5000 will update the
position in the dialog box.

[~

N

The new position is entered into the program.
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To edit a light control statement

Step 1
Double-click on the desired light control statement.

Initisal settings...

Primary Alignment on "Plane 1"

GO to pozition (-28.9489,-31.0053,15.2765) ...

Heasure "Line 27

Switch to magnificatcion "MedLow™. ..

3o to position (-6.3544,-36.3369,-5.0283).

Light ntrol o,0.0,0.0,0.0,0.0

Go to position (-19.0041,-4.5755,8.9219) ...

Measure "Circle 37

* Zero the XY of "Foint 47
Save reference frame as

"Ref #1"
Registration complete...

Select "Ref #1" reference frame...
Heasure "Circle 5"

Heasure "Circle 6"

100

Construct "Distance 7"

Step 2
Use the light controls to adjust the lighting to the desired settings.
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Step 3
Click on the light control statement.

Features | Program |

|S:atus| ICxI Tol Im:t.lnn IData ;I
Initcial settings...
Q Primary Alignment on "Plane 1" —I
GO to pozition (-28.9489,-31.0053,15.2765) ...
- Measure "Line 27

Switch to magnificatcion "MedLow™. ..
3o to position | 3544,-36.3369,

02383)

Go to position (-19.0041,-4.5755,8.9219) ...
Measure "Circle 37

* Zero the XY of "Point 47

Save reference frame as "Ref #17

Registration complete...

Select "Ref #1" reference frame...
Heasure "Circle 5"

Heasure "Circle 6"

100

Construct "Distance 7"

e o

The new light settings are now entered into the program.

=
R N A . R -
O
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To change the coordinate of a clearance move or goto position
step

Step 1
Double-click on the desired position step.

Pluglam =] B3
Features | Program |
|S:atus| ICxI Tol Im:t.lnn IData ;I
WA Initial setcings...
WA Q Primary Alignment on "Plane 1" —I
o GO to pozition (-28.9489,-31.0053,15.2765) ...
e Measure "Line 27
N Switch to magnificatcion "MedLow™. ..
N 3o to position (—-6.3544,-36.3369,-5.0283)...
-/

Light control (833.0,395.0,0.0,0.0,0.0,0.0) (On,On,On, On)

Go to position [-19.0041,-4.

Heasure
* Zero the XY of "Point 47

Save reference frame as "Ref #17
Registration complete...

Select "Ref #1" reference frame...
Heasure "Circle 5"

Heasure "Circle 6"

N
N
N
N
e
v O
R

Construct "Distance 7"

e o

Step 2
Move the probe to the new position.

Step 3
Click the here button in the dialog box.

Goto Linear |

bt 19.0041 OK

Y | |-4.5755 Cancel

Z | |s.9219

[~ Belative Move Here !

Step 4
Click OK in the dialog box.

Goto Linear |

bt 19.0041 OK

Y | |-4.5755 Cancel

Z | |s.9219
[~ BRelative Move

Here

OR
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Step 1
Double-click on the desired position step.

Features | Program |

|S:atus| ICxI Tol Im:t.lnn IData ;I
WA Initial setcings...

Q Primary Alignment on "Plane 1" —I
GO to pozition (-28.9489,-31.0053,15.2765) ...

- Heasure "Line 27

Switch to magnificatcion "MedLow™. ..

3o to position (—-6.3544,-36.3369,-5.0283)...

Light control (833.0,395.0,0.0,0.0,0.0,0.0) (On,On,On, On)

=

Go to position (-19.0041,-4.5 9)...
O Measure "Circle 37 k
Zero the XY of "Point 47

Save reference frame as "Ref #17

=

Registration complete...

Select "Ref #1" reference frame...
Heasure "Circle 5"

Heasure "Circle 6"

B B
A A . R -

100

HEHE

Construct "Distance 7"

e o

NOTE

Relative coordinates can be entered by clicking the relative button

and entering the desired XYZ coordinates.

Step 2
Enter manual coordinates in the dialog box.

Goto Linear |

X | |-19.0041 0K

|-4.5755 Cancel

Y
Z | |s.9219

[~ Belative Move Here |

Step 3
Click OK in the dialog box.

Goto Linear |

bt 19.0041 OK !

|-4.5755 Cancel

b
Z | |s.9219
[~ Belative Move Here
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Creating User Messages
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A user message is an onscreen message that is a part of a program. For example,
it may be useful to remind an operator to check a certain feature in a particular
way. To do this you might insert the message "Make sure to take points clock-
wise from the left." User messages can say anything, even "Have a nice day."

To create A User Message

Step 1
Higlight the place in the program template where the message is to be inserted.

Step 2

Select programming then special steps then user message from the tools menu.

Tools

Step 3

Type the desired message as shown.

User Message

user_message]

Step 4
Click OK in the dialog box.

Uszer Mezzage

user_message|
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Programming Wizards

Use programming wizards to create the following program steps:

. Grids

. Polar grids

. Palletizations

. Random placements
Grids

Use the create a grid wizard to measure arrays or a series of like features within
a single part. For example, create a grid to measure an array of evenly spaced
holes on a pc board. The QC-5000 requires the user to input the X and Y offset
distance, the X and Y distance from one feature to the next.

NOTE
All features in a grid must be evenly spaced.

Before creating a grid begin a new part program with a datum.
To create a grid

Step 1
Position the first array feature as shown.
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Step 2
Click the center mouse button to fire the probe tool.

Step 3
Click OK in the dialog box.

Meazure Magic

90 Pts
Circle

Ok |

Enter Pt | BRemove Last

Cancel |

Step 4

Highlight the first array feature in the program template as shown.

Fmgram =1
Features | Program |
[geatus [ Jex] Tor Jacrion [pac=

Progran Properties. ..

Initial sectings...

Teach edge using contrast of 1d...
Measure "Foine 1"

Measure "Point 2"

o\ol

Secondary Aligmment on "Line 3%

Zero the XYZ of "Point 4"

gelect probe "Circle". ..

Go to position (0.0461%,-0.01338,-0.00045). .
Foous

Measure "Circle 5"

=
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Step 5
Right-click in the program template and select programming wizards, then se-
lect create a grid.

B Program = [O]x]
Featuresl Prugraml
[searus | Jex] 1e1 Jacrion [oaca Iil
Progran Propercies. ..
Initial settings.. .
Teach edge using contrast of l4... Cut
Heasure "Point 1" Enby
Measure "Foint 2" Faste
- Zecondary Alignment on "Line 3" Easte o]
Zero the XYZ of "Point 4" Delete Salact
Select probe "Cirvele'.. . Zelste selaclion
Co to position (0.04618,-0.01388,-0.00045) ... Select Al
Focus Select None
Select All Similar Steps
Pause Mods
v Record/Edit Mode
CNE Mode Steps »
Editing Steps »
Flow Control Steps »
Wi L3

Programmmir ds
Special Steps »  Cieaaya Polar Grid.

— Falketze. .
A e e Fiandom Placemen..
DE Gt

Pint Selection

e o

Step 6
Enter the number of features and type in the desired X and Y offsets as shown.

NOTE
Items are the number of features in each axis direction. Offsets
are the distance to the next feature relative from previous feature.

Gnd Repeat |

X Items I? 0K
Y Items |4 Cancel
Z ltems |1

X offset I'IMB

Y offset I__[MB

Z offset {n poooo
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Step 7
Click OK in the dialog box.

Gid Aopeat K|
X Items I? 0K
Y ltems ;
I"-' Cancel

Z ltems |1—

X offset I_uqﬂ

Y offset I__l] 4 EI

Z offset p.opooo

The grid is created and the program is ready to run.

EE Program =] S
Features | Program |

[seasus | [ox] tor [aceion [ouca Iﬂ

Program Properties. ..

=}

Initial settings...

Teach edge using contrast of 14,

Heasurs "Point 1"

Measure "Poine 2"

Secondary Alignment om "Line 3"

Zero the ¥YZ of "Point 4"

Select probe "Cirele" .

Go to position (0.04618,-0.01389,-0.00045)...
Focus

M EE R

Save position offsets

Save position offsets
= Loop "X1' 7 vimes...
Save position offsets
'e) Measure "Circle 5"
Restore position offsets
Rdjust position offset by x=0.04800... z=0.04800
End loop
Restere position offsets
Adfust position offset by y=-0.04300... ¥=-0.04800
End loop
- Restors position offsets

e o

Click new run to run the program.

<o [m] > [>(©)
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Polar grids

Use the create a polar grid wizard to measure a part with like features that are in
a rotational array. For example, create a polar grid to measure a bolt hole pat-
tern. This wizard requires the user to input the number of features and the
angle between the features.

NOTE
All features in a polar grid must be evenly spaced.

Before creating a polar grid, create a new part program. Use the center of the
polar grid feature as the zero point of the part.

To create a polar grid

NOTE
Make certain the program is recording before completing the
following steps.

Step 1
Position the first feature in the polar array in the center of the field of view as
shown.
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Step 2
Click the center mouse button to fire the probe tool.

Step 3
Click OK in the dialog box.

Step 4
Right-click in the program template and select programming wizards, then se-
lect create a polar grid.

Program Properties. ..
Initial settings. .
gelect probe "Buffer”...
Go to position (3.70610,7.0Z673,-0.26663) .
Focus
- Secondary Alignment om 'Line 1"
gelect probe "Circle”. .
Go to position (0.42479,0.79003,-0.46404) .

Focus
Light contrel (0.0,1000.0)...

O Measure "Circle 3"

+ Zero the XYZ of "Point 4"

Light comtrel {1000.0,0.0)...
Select probe "Circle". .
Go to position (0.21660,0.35234,-0.20018). .
Focus
Teach edge using contrasc of 23 ..

=+ 0 Neasure "Circle 5"
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Step 5
Enter the desired number of features in the times to repeat box.

NOTE
Enter the number of features in the polar grid in this box.

Polar Repeat

Times To Repeat IE
Angle Increment Iﬁ[] Cancel |

Step 6

Enter the desired angle in the angle increment box.

NOTE
Enter the angle between the features in the polar grid.

Polar Repeat

Times To Repeat |5
Angle Increment Im Cancel |

NOTE

The polar grid wizard can be used to measure any number of
feature in the polar grid. For example, to measure only the first
three (of six) features, enter 60 for the angle and 3 for the number
of features.

Step 7
Click OK in the dialog box.

Polar Repeat

Times To Hepeat Iﬁ_
Angle Increment |5|] Cancel |
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Step 8
Select the desired probe tool and enter the desired number of scans as shown.
Auto Programming

Circle Features Arc Features —Line Features

¥ Circle Probe v Arc Probe v Buffer Probe

I Simple Probe " Simple Probe [~ Simple Probe Cancel |

I” Crosshair Probe I~ Crosshair Probe [~ Crosshair Probe

Max Scans 1I]I] Max Scans |1I] Max Scans |1I]

~ Point Features
¢ Simple Probe

& Crosshair Probe

NOTE
The QC-5000 will default to the appropriate set probe tool for
the feature type. Users may ignore the boxes for other feature

types.

Step 9

Click OK in the dialog box.

Auto Programming
Circle Features Arc Features ~Line Features
¥ Circle Probe [¥ Arc Probe ¢ Buffer Probe
[~ Simple Probe [" Simple Probe [ Simple Probe Cancel

I" Crosshair Probe I” Crosshair Probe [~ Crosshair Probe

Max Scans |1I]I] Max Scans |1I] Max Scans |1I]

— Point Features
¢ Simple Probe

& Crosshair Probe

The polar grid is created and the program is ready to run.

IE Progiam 1 [=] 3
Features| Program |
[searus | Jex] Tor [uceion [pac= [ ﬂ
Program Properties. ..
Initial sevoings...
- Zecondary Alignment on "line 1"
Select probe "Buffex’...
Go to position (0.§9202,0.95726,-0.46722)...
Focus
O Measure "Circle 2"
. Zero the XYZ of "Peint 3"

Select probe "Circle"...
Go to position (0.20637,0.35642,-0.15707) .
Focus

Light control (1000.0,0.0). ..

+

)

[e) Measure “Circle 14"
') Measure “"Circle 15"
O Measure “"Circle 16"
O
O

Measure “Circle 17"

HEHEBE

Measure “Circle 13"
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The polar array appears in the part view window as shown.

38 Part View =

Click new run to run the program.

2w >(©)
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Palletize
Use the palletize wizard for measuring multiple parts placed on a precision fix-
ture.

NOTE
All palletized parts must be in a fixture that evenly spaces the
individual parts.

Before palletizing parts, create a new part program measuring all the features of
the part.

NOTE
Save the reference frame in the part program immediately after
creating the datum.

To palletize multiple parts
NOTE

Make certain the program is recording before completing the
following steps.

Step 1
Highlight the desired features and the initial settings step as shown.

Features | Program |

[eemws [ [ox] tor Jo Toecs I ﬂ
I rope .
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Step 2
Right-click in the program template and select programming wizards, then se-
lect palletize.

Features | Program |

[beemws [ [ox] tor Jaeion Toecs I ﬂ

Program Dropercies

Cut

Copy

Paste

Paste Special
Delete Selection
Select All
Select Hone

Select Al Similar Steps

Pause Mode
Record/Edit Mode

CNE Mode Steps
Ediing Steps

Flow Contiol Steps

Creale a Giid
Spgcial Steps Create a Polar Gid

Template Properties. e kT

DDE Output
Pint Selection

Step 3

Enter the number of features and type in the desired X and Y offsets as shown.

Paloize |
X ltems IE 0K
Y ltems |3 Cancel

X offset |1_553

Y offset I_guﬁ:]

NOTE
Items are the number of parts in each axis direction. Offsets are
the distance to the next part relative from previous part.
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Step 4
Click OK in the dialog box.

X Items |5| 0K
Y Items |3 Cancel

X offset |1_553

Y offset I_gﬂﬁg

The palletization is completed and the program is ready to run.

Progiam =[o[x]

Features | Program |

[geacus [ Jex] 7o1 Jaccion [paca [ ii

Program Propertiss. ..

Palle V1 _
Save position offsets
=] Pallenize "XZ* 5 times..

Zave position offsets

Hew Pun of data

Tnitial sevoings..

Select probe "Circle’...

Go o posivion (-3.43770,11.09640,0. 01331

Focus

Messure "Circle 1*

Measure "Circle 2°

Secondary Alignment en "Line 3"

Set position affset to x=0_00000, y=0.0001 x=0.00000, y=0.00000, ==0.00000
et position cffset to ¥=0.00000, y=0.000' x=0.00000, y=0.00000, ==0.00000

\NOO

& EE

R e o L e

. Zero the XYZ of "Point 4"
Light comtrel (1000.0,0.0). ..
o] Beasure "Cizcle §°

Light comtrol {1000.0,0.0)...
Set full one mede...
Save position offssts
Loop "XL* 8 times...
Save position offsets
-~ Heasure “Line 6"
Select probe "Buifer’...
Wait for point(s) at (0.09638
Select probe "Buffer'. ..
Wait for poinmt(s) at (0.09643
Finish measurement
Restore posivien offsevs
idjust position offset by x=0.04000 x=0.32000

B8 Loop =
KIN| % i _>I_I

Click new run to run the program.
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Random Placement
Use the random placement wizard for multiple parts on a stage without a fix-
ture.

NOTE
All parts must have the same orientation on the stage and be
square to the axes of the machine.

Before creating a random placement, create a new part program with reference
steps.

To insert reference steps in a part program

Step 1
Click the record/edit button on the program toolbar.

E

|Hecurd.l'Edit F"rngram|

Step 2

Position the desired reference feature as shown.

NOTE
The reference feature is a repeatable point to help the QC-5000
locate the randomly placed parts.
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Step 3

Click the center mouse button to fire the probe tool.

Step 4
Click OK in the dialog.

Meazure Point

1 Pt

Crosshair
ok Enter Pt | BRemove Last |
Cancel | Create... |

The QC-5000 will use this feature to locate the randomly place parts.

Create a the rest of the part program measuring all the features of the part.

NOTE
c Save the reference frame in the part program immediately after
creating the datum.
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To create a random placement

NOTE
Make certain the program is recording before completing the
following steps.

Step 1
Highlight the desired features, the reference point, and the initial settings step
as shown.

Features | Program|
e [ [oo] o [ T I 4
Prograw Propercies...

Select probe "Crosshair

Initial

Step 2
Right-click in the program template and select programming wizards, then se-
lect random placement.

Features | Program |
[zeatas [ Jex| 7o1 Jaction [pacs [ ﬂ
Progran Propercies. .

gelect probe "Crosshair”...

Initial

cut

Copy

Paste

Paste Special
Delete Selection

Select All
Select None

Select All Similar Steps
Pause Mode
Recoid/Edit Mode

LCNC Mode Steps
Editing Steps
Flow Conirol Steps
Create a Giid

Special Steps Create a Polar Grid
o Paletie

Template Properties...

DDE Outaut
Print Selection
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The QC-5000 inserts the required steps for the random placement.

rogram

Features | Program|

[beemus [ [ox] tor Jaceion Toecs

Prograw Propercies...
rosshair®

Select probe

Zave position offsets

New Run of data
Initial sectings...
Select probe "Crosshair’. .
Measure "Point 1"
Zelect probe "TpTip"...
Primary Aligrment om "Flane 1"

ger position offset te x=0.00000, y=0.00000, z=1 x=0.00000, y=0.00000,
Sat position offsst to x=0.00000, y=0.00000, z=i x=0.00000, y=0.00000,

Go to position (-1.62246,0.73657,-0.15701).
Co to posivion (-1.76888,-0.64467,-0.18723)...
Go to position {-1.12702,-1.00900,-0.15723) ..
Secondary Aligment on "Line 2"
Go to position {1.0502Z,-0.15678,-0.54610).
Light comtral (0.0,1000.0). .
felect probe "Cirele"...
Go to position ({-D.77719,0.98272,-0.36134).
Focus
[} Heasure "Cirele 37
. Zero the XY of "Point 4"
Zave reference frame as "Ref #1"

=] Registration complete. ..

Show position indicator.. .

End registration complets
Select "Ref §1" reference frame. .
Zelect probe "TpTip"...
Go to position (0.53843,-0.02305,-1.30073).
Heasure "Cylinder 5"
Go to position (0.64250,-0.04833,-0.72505)...
Light comtral (1000.0,0.0). .
felect probe "Cirele"...
Go to position (0.89867,-0.00350,-0.35268).
Focus
Heasure "Cizcle 6"

®
O

2=0.00000
2=0.00000

To run a parts program with a random placement

Step 1
Click the new run button on the program toolbar.

| [ [©)

Step 2

Measure the reference point for the first part.

Enter Positions

Record the positions of the parts you want to measure. )
# Parts: |0

Hemove Last |

Cancel

Use Last Bun

Repeat these steps until all parts are entered.
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Step 3
Click OK in the dialog box.

Enter Positions

Record the positions of the parts you want to measure. 0K

it Parts: |3 Cancel
Remove Last |
Use Last Bun

NOTE
Click the remove last button to remove the last point enter. Re-
enter the point for that part.

NOTE
Click the use last run button to use the same offsets as the
previous run.

Before performing a copy and paste special, record a new part program with a
datum.

To copy and paste special

Step 1

Position the first array feature as shown.
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Step 2
Click the center mouse button to fire the probe tool.

Step 3
Click OK in the dialog box.

Meazure Magic

90 Pts
Circle

ok | Enter Pt | BRemove Last

Cancel |

Step 4
Highlight the first array feature in the program template as shown.

EE Program 9 =] S
Features | Program |

[seatus [ Jex] 101 [action [paca ﬂ

Program Properties...
Initial settings...
Teach sdge using contrast of l4...

Measure "Point 2"

- fecondary Aligmment on "Line 3"
Zera the XTZ of "Doinc 4"
Zelect probe "Circle". ..

N

-

-

N Measure "Point 1"
W

N

N

iy

— Measure "Circle 5" k
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Step 5
Right-click in the program template and select copy,

EE Pro:
Features | Program |

[seavus [ Jex] 1o1 Jaction [oaca ﬂ

o Program Properties... Feature Properties..

o Initial settings... I —
N Teach sdge using comtrast of 14... Cul
VR Heasure "Poimt v [ Lo
N Heasurs "Foint 2" ete Selectio
o Secondary Aligmment on "Line 3" SelectAl
S Zero the XYZ of "Poinc 4"

i Select probe ircl Change Feature

PBrint Selection

Template Properties...
New Template

Open Template..
Save Templates..
Save Template &g

Column Propertie:

Delete Column...

) o
Step 6
Right-click in the program template and select paste special.

EE Pro:

Features | Program |

8 [=1 kS

[srarus | Jex] 101 Jaerion [paca ﬂ
\/ Program Propercies. .
NV Initial seccings. .
NV Teach edge using comcrast of ld_ .
N Measure "Point 1°
N Measure "Point 2°
- Zecondary Aligrment on "Line 3" elete Selection
\/ . Zero the XTYZ of “"Point 4"

SelectAll

i Select probe "Circl | Select Nons

Select 4l Similar Steps

Pause Mode
w Record/Edit Mode

CHC Made Steps
Editing Steps

Elow Cantrol Steps
Frogramming YWizards
Special Steps

Template Properties..

DDE Dutput
Pint Selection
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Step 7
Enter the number of items and type the desired X and Y offsets as shown.

Paste Special

NOTE
Items are the number of features in each axis direction. Offsets
are the distance to the next feature relative from previous feature.

Step 8
Click OK in the dialog box.

Paste Special

-.048

0.00000

4-70



Quadra-Chek® 5000

The QC-5000 creates a grid on the part view and assigns a numbered feature
name to each feature in the grid.

Program M= E3
Features | Program |
[geacus [ Jox] 1or Jaction | B

() Measure "Circle 5"

The cut and pasted parts appears in the part view window as shown.

38 Part View =

OO0 00
OO0O000O0
OO0O000O0
D000 00

The program is ready to run.
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Expanding the
Program Toolbar

4-72

This section describes buttons commonly added to the program toolbar by QC-
5000 users. A procedure for adding buttons to a toolbar follows this section.

Toggle Break Point

Toggle Break Point

Click the Toggle Break Point button to attach a marker to the currently selected
step. A marker instructs the program to stop at a step in the program. To remove
a marker, select the step with the marker and click the Toggle Break Point but-
ton. Markers can be placed on more than one step within a program.

Program Comment

Click to enter a note into the program for future reference. Program comments
are simply to explain a step or add information that might help later. Com-
ments do not perform functions.

Edit Steps

Program

Edit Steps

Click the Edit Steps button to edit the currently selected step. The options
presented depend on which functionality is associated with the currently se-
lected step. For example, if the current step is .... the following options are
presented, ...

If-Goto

If-Goto Statement

Click to place an If-Goto statement in a program, see the Conditional State-
ments section for more information.

If-Then

Frogram

If-Then Statement

Click to place an If-Then statement in a program, see the Conditional State-
ments section for more information.
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Else

Program

Else Statement

Click to place an Else statement in a program, see the Conditional Statements
section for more information.

Else-If

Program

Else-If Statement

Click to place an Else-If statement in a program, see the Conditional State-
ments section for more information.

Super Step

Program

Super Step

Click to group a selection of steps into a collapsible group (SuperStep). This
organizes and shortens the display of large programs in the Program window.

Goto Label

Prograrn

Goto Label

Click to create a Goto Label for use with an If- Goto conditional statement.
The Goto Label is the action carried out if the test condition is true.

Offset Positions

Program

Offset Positions

Click to manually enter a coordinate that will offset the current coordinate.
This feature is useful for inspecting multiple parts mounted on a fixture.
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Program Toolbar
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This section describes other buttons that users commonly place on the program
toolbar. A procedure for adding buttons to the toolbar follows this section.

Toggle Break Point

Toggle Break Point

Click the Toggle Break Point button to attach a marker to the currently selected
step. A marker instructs the program to stop at a step in the program. To remove
a marker, select the step with the marker and click the Toggle Break Point but-
ton. Markers can be placed on more than one step within a program.

Program Comment

Click to enter a note into the program for future reference. Program comments
are simply to explain a step or add information that might help later. Com-
ments do not perform functions.

Edit Steps

Edit Steps

Click the Edit Steps button to edit the currently selected step. The options
presented depend on which functionality is associated with the currently se-
lected step. For example, if the current step is .... the following options are
presented, ...

If-Goto

Pragram

If-Goto Statement

Click to place an If-Goto statement in a program, see the Conditional State-
ments section for more information.

If-Then

If-Then Statement

Click to place an If-Then statement in a program, see the Conditional State-
ments section for more information.
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Else

Program

Else Statement

Click to place an Else statement in a program, see the Conditional Statements
section for more information.

Else-If

Program

Else-If Statement

Click to place an Else-If statement in a program, see the Conditional State-
ments section for more information.

Super Step

Program

Super Step

Click to group a selection of steps into a collapsible group (SuperStep). This
organizes and shortens the display of large programs in the Program window.

Goto Label

Prograrn

Goto Label

Click to create a Goto Label for use with an If- Goto conditional statement.
The Goto Label is the action carried out if the test condition is true.

Offset Positions

Program

Offset Positions

Click to manually enter a coordinate that will offset the current coordinate.
This feature is useful for inspecting multiple parts mounted on a fixture.
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To add buttons to a toolbar

Program

0 m— {>p

Step 1

Select customize from the tools down menu.

Step 2
Select the toolbars tab.

Customize

Il QC5000 Window
Il Results Text

] Results Window
[ DRO Digits

Il DRO Axis

[l DRO Window

[ Part View Window

Step 3
Highlight the desired toolbar as shown.

Customize

Measure Magic

Run program from
Single step
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Step 4
Click on the desired button in the a// possible buttons list.

Customize

Run program from s i
Single step If-Then Statement

Else Statement
Else-If Statement
Goto Label
Label

Loop

Offset Positions

Step 5

Record{Edit Progra
Pause program
iSet Current Step
New Run

Run program from
ISingle step

Step 6
Click OK.

Customize

IRun program from s
[Single step
g
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To delete buttons from a toolbar

Program

0 m— {>p

Step 1

Select customize from the tools down menu.

Step 2
Select the toolbars tab.

Customize

Il QC5000 Window
Il Results Text

] Results Window
[ DRO Digits

Il DRO Axis

[l DRO Window

[ Part View Window

Step 3
Highlight the desired toolbar as shown.

Customize

Set Current Step
MNew Run

Run program from s
Single step

Edit Steps

REmovel < Copy
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Step 4
Click on the desired button in the buttons in toolbar list.

Customize

Record/Edit Progra Measure Magic
Pause program Point

Set Current Step

MNew Run

Run program from s

Single step

Edit Steps

Step 5

Click the remove button.

Customize

El [Record/Edit Programzl [Measure Magic
Pause program i
iSet Current Step
New Run
Run program from
Single step
Edit Steps

Step 6
Click OK.

Customize

Measure Magic

REmovel Lopy
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Conditional Statements
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Conditional statements can be a handy way to handle many inspection tasks.
For example, if a feature fails to meet specifications a conditional statement can
stop the inspection or require a second inspection. A conditional statement can
also check that a feature is within a tolerance by using arithmetical operators
(more on this later).

The two basic elements of a conditional statement are the test condition and the
action. Essentially conditional statements check the test condition and then do
something if the test condition is true and something else if it is false.

Test Conditions

Test conditions are the inspected feature of the part and any arithmetical opera-
tions required by the user. If that seems a bit complex take a look at the condi-
tional statement below.

In this example, ‘If Input_1 > 5mm’ is the test condition. ‘Input_1’ is the
inspected feature and > 5mm’ is the arithmetical operation. If you were to read
the test condition out loud it would be: If Input_1 is greater than 5Smm. This is
the test condition. All that is needed now is an action.

Actions

Actions are any steps to be carried out by the program or a labeled line. If-Then
statements carry out the steps described and If-Goto statements skip to the
labeled line. Both types are shown below.

In this example, ‘Measure_1" is the action.

The types of conditional statements used in QC-5000 programs are: If-Goto,
If-Then, Else, and Else-If. Else and Else-If statements can only be used with an
If-Then statement for example: If-Then Else or If-Then Else-If.
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Arithmetic Operators

Test conditions are essentially mathematical equations. The chart below lists

the arithmetical operators

used in the QC-5000 software.

QC5000 Arithmetic Operators

Operator Function

+ addition

- subtraction

* multiple

/ division

Pl pi=3.14
== equals

= not equal to

> greater than

< less than
>= greater than or equal to
<= less than or equal to

Arithmetic operators determine what happens in the test condition. Take a look
at the following test condition to get a better understanding.

Test Condition

In this example, the ‘==’

Then Measure_Thing_2

IfThing_1@5mm

Arithmetic Operator

arithmetic operator determines that Thing 1 must

equal 5mm for the test condition to be true. The entire test condition reads: if

Thing_1 is equal to 5mm.

be carried out if Thing_1

Changing the arithmetic

This means the action Measure_Thing_2 will only
equals Smm.

operator changes the entire test condition. For ex-

ample, if the ‘=="in the example is changed to ‘<=" Thing_1 must be less than
or equal to 5mm for the test condition to be true.
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If-Goto Statement

If-Goto statements check the test condition and, if it is true, go to a labeled line
within the program. Use an if-Goto statement to skip ahead in a program if the

test condition is true.

If-Goto Statements

> True

—Pp— Action

Test Condition —p—|

> False

+ Next program line

If Input_1 > 5mm Goto Label_1

} True

Label_1

> False

Next program line

In this example, if the feature measures greater than Smm the program goes to

the line labeled ‘Label 1.

To place an If-Goto statement in a program, click the If-Goto Statement button

in the program toolbar.

Goto
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If-Then Statement

If-Then statements check the test condition and, if it is true, carries out the
action and proceeds to the next program line. If the test condition is false the
program continues to the next line without carrying out the action.

If-Then Statements

> True —Pp— Action

Test Condition —p—|

> False + Next program line

If Input_1 > 5mm Then End_Program

End_Program

P True

> False

Next program line

Then

In this example, if the feature measures greater than 5Smm the program carries
out the action ‘End_Program.” If the feature measures less than 5Smm the pro-
gram continues to the next line.

To place an If-Then statement in a program, click the If-Then Statement but-
ton in the program toolbar.

4-83



Chapter4 Programming

4-84

Else Statement

Else statements are used in conjunction with an If-Then statement. If the test
condition for the If-Then statement is false the program carries out the ‘else’

action.

If-Then Else Statements

>

Test Condition —Jp—

True

—p— Action

>

False

+ Next program line

If Input_1 > 5mm Then End_Program Else Measure_2

>

True

End_Program

< =

False

—— Then

— Else

In this example, if the feature measures greater than 5Smm the program then
carries out the action ‘End_Program.” If the feature measures less than Smm
the program carries out the action ‘Measure_2.’

To place an Else statement in a program, click the Else Statement button in the

program toolbar.
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Else-If Statement

Else-If statements are also used in conjunction with an If-Then statement. If
the test condition for the If-Then statement is false the program skips the ‘then’
action and checks the second test condition. If the second test condition is true
the program carries out the second action and if it is false the program continues
to the next line.

If-Then Else-If Statements

|

est Condition 2

Test Condition —Jp—

Next program line

If Input_1 > 5mm Then End_Program Else Measure_2 If Input_1 < 6mm

If
—— Then
Input_1>5mm

—O

Next program line

In this example, if the feature measures greater than Smm the program carries
out the action ‘End_Program.” If the feature measures less than 5Smm the pro-
gram checks the second test condition. If the feature measures less than 6mm
the program carries out the action “Measure_2’ and if greater than 6mm goes to
the next program line.

To place an Else-If statement in a program, click the Else-If Statement button in
the program toolbar.
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Test conditions are constructed as formulas. Use the following information to
help construct useful test conditions.

Parantheses()

Use parantheses to order mathematical equations. For example, in the follow-
ing equation

6*(4+2) = 36

the 4 and 2 are added together before being multiplied by the 6.

The same equation without the parantheses is as follows:

6*4+2 = 26

Here 6 is multiplied by 4 then added to 2.

Work from the innermost set of parantheses to the outermost set in equations
using multiple sets of parantheses.

For example,
((4+2)*(4+2)+1) = 37

Here the addition in the innermost parantheses is performed first, then the two
sums are multiplied and added to 1.

NOTE
The mathematical order of operations is always multiplication,
division, addition, subtraction.

Parantheses can also be used to call functions such a squares, square root, max,
min, etc. For example,

sqrt(100) = 10

the function (square root) is performed on the number in the parantheses
(100).

Brackets [ ]
Use brackets to recall previously measured features for a formula. For example,

[Circle 1]x

recalls the 'x' value of Circle 1.

A more complex equation might be
sqr([Circle 1]radius)*PI

Here the radius of Circle 1 is squared and multiplied by pi which produces the
area of Circle 1.
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Quote marks ™
Use quote marks to indicate an output in a formula. For example, If([Circle
1]radius<=2.0,"Small")

prints the word "Small" in the column if the radius of Circle 1 is less than or
equal to 2.0.

A more complex equation might be
If([Circle 1]radius<=2.0,"Small","Big")

Here the "Small" is printed if the radius of Circle 1 is less than or equal to 2.0
and "Big" is printed if it is greater than 2.0.

Use empty quote marks "" to show no output. For example,

If([Circle 1]radius>2.0,"","Small")

gives the same output as

If([Circle 1]radius<=2.0,"Small")

using a slightly different formula.

Min/Max

Use the min and max functions to find the minimum or maximum parameter
for a series of features. For example,

Max(-1,-10,"Diameter")

will produce the maximum diameter of the last 10 circles measured.
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Chapter 5
Tolerancing & Templates

Tolerance is the acceptable amount of deviation from the perfect, or nominal,
values of a part. For example, a bi-directional tolerance states how much (+ or
-) the location of a feature may deviate from its nominal location. Use the
tolerancing function to calculate positions, orientations, and bonuses to keep
tolerancing simple and manageable. It is not even necessary to thoroughly
understand tolerancing to successfully use it with the QC-5000.

Tolerance Toolbar

Tolerance

v]¢] /‘IOI@IAI—I//IJ-IHI;Q’IEI

Use the tolerance toolbar to activate any of the 12 tolerance functions supported

by the QC-5000.

NOTE

Tolerance is feature dependent. This means that only certain
tolerance functions apply to certain features. For example, a
cylindricity tolerance cannot be performed on a point.

To view the tolerance toolbar

Step 1

Select toolbars from the view menu.

Zoorm All
Zoom Window
Zoom Special L4

Ean

Freset Wiew 4
SetViewpoint...

Yiew From Probe

“iew Fotator

Show Position Indicatar
¥ Show Feference Frame Indicatar

Larer Contral...
a0
Linits 4 |

5-1
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Step 2
Highlight tolerance as shown.

Toolbars

Step 3

Step 4

5-2
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Bi-directional tolerance (circles, points, arcs, spheres)

Use bi-directional tolerance to specify nominal position and size for a selected
feature, specify upper and lower deviation allowed from nominal position and
size, and calculate pass/fail results. Bi-directional tolerance compares the mea-
sured location of a center point (on at least one axis) to the nominal location of
that feature's center point.

To perform a bi-directional tolerance

Step 1
Highlight the desired feature in the features list.
I| T |Name Datum = k4 z d r =
Foint 4 Zero 0.00000 0.00000 -0.32781
=] Cylinder 5
6] 2 0.3747
O Circle 7 2.97502 0.47526 0.00343 0.37796 0.188%
s Cone & 4.48052 0.71760 -0.57746 0.1997
D Slot 9 4.29664 1.46778 -0.103859 0.37576 0.187¢
E FPlane 10 5.23194 1.37758 -0.25282
E FPlane 11 3.29730 -0.00788 -0.17703
E Flane 12 4.25071 Z.51275 -0.18908
& Flans 13 2.20031 2.87443 -0.23446
& Flane 14 0.64736 1.47401 -0. 16478
“ Are 15 4. 48262 0.71749 -0.01184 1.49333 0.746¢
- Line 16 2.16830 0.73663 -0.02645 -
i °n
NOTE

Use only a circle, point, arc, or sphere. Bi-directional tolerances
do not apply to other types of features.

Step 2
Click the bi-directional button on the tolerance toolbar.

] 7 IOI@IAI—I//ILIHI@’IEI
Bi-Directional
Step 3

Type the nominal X and Y values for your part in the boxes as shown.

Bi-Directional Tolerance Entry
~Position
Mominal Nom - | Nom + | M
il |3.n |I].I]I]B |I].I]I]E Cancel |
| s [0.006 [0.006 Delete |
il [o.0z521 | |
~Size
Mominal Nom - | Mom +
il |I].1E?5 0.006 |I].I]I]E
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Step 4

Type in the nominal + and nominal - values for your feature as shown.

Bi-Directional Tolerance Entry

NOTE

Nominal + and - values are the same as the tolerance value for
the feature. For example, if a feature has a tolerance of + or -
0.006 inches then the nominal + and nominal - values are 0.006
inches.

CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).

Step 5
Click OK in the dialog box.

Bi-Directional Tolerance Entry

L
(x| [0 TJooos —fosos
] s ooosfooos

|

The tolerance result window appears as shown.

Bi-Directional Tolerance Results

po0000  [298822  [0.01178 [299400  [3.00600
o50000 — [2.47395  [0.02605  [2.43400  [250600
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Pass/ Fail Displays
A green pass symbol in the features list indicates the feature is within its toler-
ances.

EE Features (O] x]
1 | T INamE IDatum | X | T | z I d | r L=
Point 4 Zero 0.00000 0.00000 -0.32781

5] Cylinder 2.98345 1.47448 -0.22281 0.75133 0.375¢
O @ circle 6 z.98822 2.47395 -0.02521 0.37471 0.1872
O Circle 7 2.97302 0.47526 0.00343 0.37796 0.188¢

JA_I Crne A 4. 48092 n.71760 —N.5774% n.1997=
4 B

Red symbols indicate the feature failed one or more tolerances.

1|1 [uawe Datum x x z a z =
Point 4 Zero 0.00000 0.00000 ~0.32781 I
6  Cylinder 2.98345 1.47248 -0.22281 0.75133 0.375¢
QO ® circle & 2.98822 2.47395 -0.02521 0.37471 0.187:
Q) circle 7 2.97302 0.47526 0.00343 0.37796 0.188¢
b '

True position tolerance (circles, points arcs, spheres)

Use true position tolerance to specify nominal position and size for a selected
feature, specify upper and lower deviation allowed from nominal position and
size, and calculate pass/fail results. True position tolerance compares the mea-
sured location of a center point (on at least one axis) to the nominal location of
that feature's center point and separately compares the size of that feature. True
position tolerancing is regardless of size tolerancing. This means that position
and size are calculated independently and do produce true position bonuses.

To perform a true position tolerance

Step 1
Highlight the desired feature in the features list.
.
EE Features _[O] %]
1| 1 Jwane | | x | Y | z | d | 3 =l
. Foint 4 Zero 0.00000 0.00000 -0.32781
8 Cylinder 2.98345 1.47448 -0.22281 0.75133 D.ﬁ'?SE_I
O P Circle 6 2.8956822 0.37471 0.157%
(] C 3 0 6
iy Cone 8 . . . .
0 Slot 9 4.29664 1.46776 -0.10389 0.37576 0.187¢
E Flane 10 5.23194 1.37758 -0.25282
& FPlans 11 3.29730 —0.0078% -0.17703
& Flane 1z 4.25071 2.51275 -0.18908
E FPlane 13 2.20031 2.97443 -0.23446
E Flane 14 0.64736 1.47401 -0.16478 =
& s R A e R oy
NOTE

Use only a circle, point, arc, or sphere. True position tolerances
do not apply to other types of features.

Step 2
Click the true position/MMC/LMC button on the tolerance toolbar.

Talerance

A /‘IOI@IAI—I//IJ-IHI/Q/IEI

by
[True Position/MMC/LMC |
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Step 3

Type the nominal X and Y values for your part in the boxes as shown.

True Position Tolerance Entry

3 -
v|fos  Jo.oos
(2] [o00343 ]

0.00343

|

Step 4

Enter the specified diameter as shown.

True Pozition Tolerance Entry

x| o
L] s ooos
(2] o034

|

Step 5

Type in the nominal + and nominal - values for your feature as shown.

True Position Tolerance Entry

3 .
| fos " Tfooss
(2] [o00saz

00343

NOTE

Nominal + and - values are the same as the tolerance value for
the feature. For example, if a feature has a tolerance of + or -
0.006 inches then the nominal + and nominal - values are 0.006

inches.

CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance

data in metric (mm).
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Step 5
Click OK in the dialog box.

True Pozition Tolerance Entiy

Ed
| o5 Jo.0o0s
[z [omsas

0.00343

True Position Tolerance Results

[.00000 " [2.97502
[o.50000 " [0.47526 " [o.06488  [o.07o00 [
00343 [o.00343

{ w0 [iows  foooias oo passw (2]

NOTE

Position and size may have a different pass/fail result from each
other. A red fail marker will appear in the features list if either
parameter fails.
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MMC/LMC (maximum material condition/least material condi-
tion) tolerance (circles, points arcs, spheres)

Use MMC/LMC tolerances for bores and bosses to specify nominal X, Y, and Z
positions for a selected feature, specify nominal diameter, specify nominal size,
specify bore or boss setting, and calculate pass/fail results. MMC/LMC

tolerancing factors true position bonus into its calculations.
To perform a MMC tolerance

Step 1
Highlight the desired feature in the features list.

Plane 13
Plane 14
Are 15

Line 16
Line 17
Arc 18 . 0.37580

NOTE
Use only a circle, point, arc, or sphere. MMC tolerances do not
apply to other types of features.

Step 2
Select tolerance then MMC from the tools menu.

Step 3
Type the nominal X and Y values for your part in the boxes as shown.

MMLC Tolerance Entry

£ -
Lef s fosos

12| foossrs

?
(] [o37s —fooosfonos
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2 O

Step 4

Enter the specified diameter as shown.

MMC Tolerance Entry

x[po
| s fooos

(2] fooss73 |

|

Step 5

Type in the nominal + and nominal - values for your feature as shown.

MMLC Tolerance Entry

E3 ) .
| s foooe

12| foosers

?
|z o

NOTE

Nominal + and - values are the same as the tolerance value for
the feature. For example, if a feature has a tolerance of + or -
0.006 inches then the nominal + and nominal - values are 0.006
inches.

CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).
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Step 6

Select boss or bore as shown.

MMC Tolerance Entry

| f—
I
<

Step 7
Click OK in the dialog box.

MMC Tolerance Entry

®lps
1
| [o.0s573 |
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To perform a LMC

Step 1
Highlight the desired feature in the features list.

Plane 13 2.z0031
Plane 14 0.64736
ire 15 4.48262
Line 16 2.16830
Line 17 1.79161

Arc 18

NOTE
Use only a circle, point, arc, or sphere. MMC tolerances do not
apply to other types of features.

Step 2
Select tolerance then LMC from the tools menu.

Step 3

Type the nominal X and Y values for your part in the boxes as shown.

LMC Tolerance Entry

B0 |
!_44

'z | [o.00851 |

_Mom- | _Nom: |
[Affosmsss [
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Step 4

Enter the specified diameter as shown.

LMC Tolerance Entry

3 | .
y[s oos

(2| [o.00ss1 |

Step 5

Type in the nominal + and nominal - values for your feature as shown.

LMC Tolerance Entry

3 [
s foos

(2| [o.00ss1 |

?
'_g.

NOTE

Nominal + and - values are the same as the tolerance value for
the feature. For example, if a feature has a tolerance of + or -
0.006 inches then the nominal + and nominal - values are 0.006
inches.

CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).
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Step 6

Select boss or bore as shown.

LMC Tolerance Entry

x| o
x| [is oos
2| [oousst |

-0.00851

|

Step 7
Click OK in the dialog box.

LMC Tolerance Entry

x| po
| s foos
(2| [oo0est |
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]

=

Concentricity tolerance (circles, arcs)

Use concentricity tolerancing to compare the measured position of a feature to
the measured position of another concentric feature (reference feature). The
measured position of the of the basis feature is the nominal of the feature being
toleranced.

To perform a concentricity tolerance

Step 1
Highlight the desired feature in the features list.

B Features s S
1 [ 1 [Joimee Datum z ¥ z a r =
Plane 14
Are 15
Line 16
Line 17
Arec 18
® Circls 20
Circle 22

-0.01184 1.49333 0.726¢

-0.0z823 0.37580 0.187%
-0.00851 0.75178 0.375¢

OOV NE

a1 o

NOTE
Use only a circle or arc. Concentricity tolerances do not apply to
other types of features.

Step 2
Click the concentricity button on the tolerance toolbar.

ALK [T -1e12]

k¥

Concentricity

Step 3

Enter a value in the tolerance zone box as shown.

Concentricity Tolerance Entry |
—Concentricity
0OK
Tol. Zone
|u.m3| Cancel
—Reference Feature————— pelete

NOTE
The center point of the tolerance feature must lie within the
tolerance zone to pass. The tolerance zone is defined by the
diameter specified in the tolerance zone box. This is the tolerance
value.

CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).
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Step 4

Select the reference feature as shown.

Concentricity Tolerance Entry

: —

NOTE
If no features appear in the reference feature list concentricity
tolerancing is not possible.

Step 5
Click OK in the dialog box.

Concentricity Tolerance Entry
X
0.06 |
[y —

The tolerance results window appears as shown.

Concentricity Tolerance Results
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Straightness tolerance (lines)

Use straightness tolerancing to calculate the straightness of a line and pass/fail
results. Each point probed on a line is checked against the straightness toler-
ance. A minimum of three points distributed along the line are required (more
points increase accuracy).

NOTE

It is possible to perform a straightness tolerance on a line with
only two points. This tolerance is meaningless because it is
impossible for either point to be 'out’ of the tolerance zone. Use
a minimum of three points when performing a straightness
tolerance.

To perform a straightness tolerance (lines)

Step 1
Highlight the desired feature in the features list.
I I T INSmE IDatum I X I e I Zz I d I r ;I

- Linz 17 1.79161 0.71654 -0.0z2664

- irc 18 1.98363 1.47344 -0.02823 0.37580 0.187¢

QO ® circle z0 z.98323 1.47509 -0.00851 0.75178 0.3756

o Circle 22 4.47370 0.71779 0.03316 1.02300 0.511¢

O P Circle 24 4.45052 0.71670 —-0.37234 0.37391 0. 1868
2.52898

NOTE
Use a line only. Straightness tolerances do not apply to other
types of features.

Step 2
Click the straightness button on the tolerance toolbar.

Tolerance

7] /‘IOI@Iél—I//IJ_IHI/‘:;YIEI

Step 3

Enter a value in the tolerance zone box as shown.

Straightnesz Tolerance Enty |

Form e
Tol. Zone
|u.uur5| Cancel
Delete

CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).
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Step 4
Click OK in the dialog box.

Straightnezs Tolerance Entry B4

e Lo

|

The tolerance results window appears as shown.

Straightness Tolerance Results x|

X

fo.oos00 " fo.ooois [P
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Circularity/sphericity tolerance (circles, spheres)

Use circularity/sphericity as form tolerance for circles and spheres. This toler-
ance defaults to circularity when the selected feature is a circle and sphericity
when the selected feature is a sphere. A minimum of four points is required for
a circularity tolerance and five points for a sphericity tolerance. The more
points used in the tolerance the more accurate the final result.

To perform a circularity tolerance

Step 1

Highlight the desired feature in the features list.

H8 Fealures (o]
I|T |Hawe Datum X T Z = ¥ ;I
O B Circle 20 2.98323 1.47509 —-0.00851 0.75178 0.375E
O Circle 22 4. 47870 0.71779 0.03318 1.0z300 0.511¢
O P Circle 24 4, 48052 0.71670 -0.37234 0.37391 0.186¢
~ B Line 25 4.21414 2.52898 -0.06075

O Circle 26 5.75342 3.75782 -0.05241 0.75178 0.375E
O Circle 27 7.31711 3.15454 0.01377 0.95428 0.4921

08 3 2 0 0.37426

o i

NOTE
Use a circle only. Circularity tolerances do not apply to other
types of features.

Step 2
Click the circularity/sphericity button on the tolerance toolbar.

V_II A IOI@I.I_’I—I//IJ_IHIHIEI

Lﬁ| Circularity.-'Sphericity|

Step 3

Enter a value in the tolerance zone box as shown.

Circularity Tolerance Entry |

Form o
Tol. Zone
II].I]EI Cancel
Delete

CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).
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Step 4
Click OK in the dialog box.

Circularity Tolerance Entry Eq

|

oos] |||

The tolerance results window appears as shown.

Circularity Tolerance Results Ed

s

fo.05000 — foooooo [P
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To perform a sphericity tolerance

Step 1

Highlight the desired feature in the features list.
I I TINSmE IDSt.um I X I T I 2 I d I r ;I
O P Circle 20 2.98323 1.47508 -0.00851 0.75178 0.375¢
O Circle 22 4.47870 0.71779 0.03318 1.02300 0.511¢
O P Circle 24 4.48052 0.71670 -0.37234 0.373591 0.186¢
-~ P Line z5 4.21414 2.5z2898 -0.06075
O Circle 26 5.75342 3.75782 -0.05241 0.75179 0.375¢
O Circle 27 7.31711 3.15454 0.01377 0.95428 0.45921
O P Circle 28 7.32008 3.15812 -0.38132 0.37426 0.1871

4.48000 0.71786 0.18807 1.00000 0.5000

Sphere 23

- o
NOTE

Use a circle only. Sphericity tolerances do not apply to other
types of features.

Step 2
Click the circularity/sphericity button on the tolerance toolbar.

Tolerance

e f‘IOI@I/—’I—I//IJ-IHIﬁIEI

|*\S| Circularity,-'Sphericity|

Step 3

Enter a value in the tolerance zone box as shown.

Sphericity Tolerance Entry |

Form o
Tol. Zone
II].I]E Cancel
Delete
CAUTION
Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance

data in metric (mm).

Step 4
Click OK in the dialog box.

Sphericity Tolerance Entry |

Form o
Tol. Zone 4&3

0.06000 Cancel

Delete
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The tolerance results window appears as shown.

Sphencity Tolerance Results | x|

s

fo-o6000 " fo.00000 [P
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Cylindricity tolerance (cylinders)

Use cylindricity to compare the measured form of a cylinder to a specific toler-
ance zone and calculate pass/fail results. Cylinder measurement requires a mini-
mum of six points. Enter additional points to increase the accuracy of your
measurements.

To perform a cylindricity tolerance

Step 1

Highlight the desired feature in the features list.
&8 Features O]
I|T |Hamwe Datum z T 2 =] T ;I
~ P Line 25 4.21414 2.52898 -0.06075
O Circle 26 5.75342 3.75782 -0.05241 0.75179 0.3755
O Circle 27 T.31711 3.15484 0.01377 0.98428 0.4921
O B circle 28 7.32008 3.15812 -0.38132 0.374z6 0.1871
O P Sphere 22 4.45000 0.71786 0.15807 1.00000 0. 5000
O Circle 30 5.75060 375804 0.03074 0.75381 0.391¢

5 0 -0.21500 u] 9 1]

5.754421 . 75904 -0.01261 0.75167 0.3758 |

o o

NOTE
Use a cylinder only. Cylindricity tolerances do not apply to other
types of features.

w

Step 2
Click the cylindricity button on the tolerance toolbar.

Tale e

AR IOI@I‘éI—I//lJ—IHI@’IE’I

yCyIindricily
Step 3

Enter a value in the tolerance zone box as shown.

Cylindricity Tolerance Entry  [EX |

Form e
Tol. Zone
II].I]E Cancel
Delete

CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).
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Step 4
Click OK in the dialog box.

Cyhindricity Tolerance Entry

Jﬁ

The tolerance results window appears as shown.

Cylindricity Tolerance Results 3

s

[o.os000 — fo.00183 [P
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Flatness tolerance (planes)

Use flatness to specify form tolerance for planes. Flatness tolerances require a
minimum of four points. Enter additional points to increase the accuracy of
your measurements.

To perform a flatness tolerance

Step 1

Highlight the desired feature in the features list.

B Features LBl
1 | T [weme Datum % v z d r ]|

E Plane 10 5.23194 1.37758

E Plane 11 3.29730 -0.00788

& Flane 12 2.51275

I=l Plane 13 [
s Arc 15 0.71743 1.49333 0.746¢
~ Line 16 2.16830 0.73663 -0.02645

-~ Line 17 1.75161 0.71654 -0.02664

L ire 18 1.98363 1.47844 -0.02823 0.37580 0.187¢
O B circle 20 2.98323 1.47509 -0.00851 0.75178 0.3758
O Circle 22 4. 47570 0.717978 0.03316 1.0z300 D.EllE_
E_I__ . R S, e - - _I_I
NOTE

Use a plane only. Flatness tolerances do not apply to other types
of features.

Step 2
Click the flatness button on the tolerance toolbar.

Tolerance

Step 3
Enter a value in the tolerance zone box as shown.
Flatness Tolerance Entry |
Form T
Tol. Zone
II].I]El Cancel
Delete

CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).
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Step 4
Click OK in the dialog box.

Flatnesz Tolerance Enty Eq

|

0.06

The tolerance result window appears as shown.

Flatness Tolerance Results | x|

5

fo.oso00 — [o.00000 [P
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Perpendicularity tolerance (lines, cylinders, cones)

Use perpendicularity to establish an orientation tolerance between linear fea-
tures. Perpendicularity tolerancing compares the axial orientation of the se-
lected feature to the axis of a reference feature. The actual tolerance zone is a
cylindrical area around the axis of the tolerance feature. Specify the diameter of
the cylindrical tolerance zone to create the tolerance.

To perform a perpendicularity tolerance

Step 1
Highlight the desired feature in the features list.
{8 Features B
I| T |Name Datum X ¥ Zz d r =
Point 4 Zero 0.00000 0.00000 -0.32781

81

&
@

I
L}

ozsz1 0.37471 pR=lric

O P Circle & z.98822 2.47395 a.

Q ® circle 7 2.87902 0.47526 .00343 0.37796 0.188¢
iy Cone & 4.48092 0.71760 -0.57746 0.1997%
D Slot 9 4.29664 1.46776 -0.10389 0.37576 0.187¢
& Plane 10 5.23194 1.37758 -0.25282

& Flane 11 3.29730 -0.00788 -0.17703

& Plans 12 4.25071 2.51275 -0.18908

& Plane 13 2.20031 2.97443 -0.23246

& ® Plans 12 0.64736 1.47401 -0.16478 _
(i R o _;l_l
NOTE

Use a linear features only. Perpendicularity tolerances do not
apply to other types of features.

Step 2
Click the perpendicularity button on the tolerance toolbar.

Taolerance

ANl ERERREE

T

Step 3

Enter a value in the tolerance zone box as shown.

Perpendicularity Tolerance Entry Ed |

—Orientation
Cancel |

Tol. Zone

|u.ur5|

—Reference Feature ——— Delete |
| &

=]
=

CAUTION
Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance

data in metric (mm).
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Step 4

Select a reference feature from the pull down list.

Perpendicularity Tolerance Entry

—

0.06 | _Cancel |
| —

=Plane 1
X

Step 5
Click OK in the dialog box.

Perpendicularity Tolerance Entry

The tolerance result window appears as shown.

Perpendicularity Tolerance Results x|

Pt
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Parallelism/Co-planarity tolerance (linear features)

Use parallelism as an orientation tolerance for cylinders, cones, and lines. Par-
allelism tolerancing compares the axial orientation of the selected feature to the
axis of a reference feature. The actual tolerance zone is a cylindrical area around
the axis of the tolerance feature. Specify the diameter of the cylindrical toler-
ance zone to create the tolerance. Tolerancing compares the orientation of the
axis of the toleranced feature to a reference feature.

Use co-planarity as an orientation tolerance between planes. Two planes spaced
evenly apart with the same orientation are said to be co-planar.

To perform a parallelism tolerance

Step 1
Highlight the desired feature in the features list.

1 [ 7 [Joeme Datum X ¥ z da E =]
E Plane 12 4.25071 2.51275 -0.18908

E Flane 13 2.20031 2.97443 -0.23446

& ® Planc 12 0.64736 1.47401 ~0.18478

L Arec 15 4. 48262 0.71749 -0.01184 1.49333 0.746¢
-~ Line 16 2.166830 0.73663 -0.02645 _I
-

F o 18 W 1.98363 1.47844 ~0.02823 0.37580 0.187%
O P Circle 20 2.98323 1.47509 -0.00851 0.75178 0.37588
O Circle 22 4. 47570 0.71779 0.03316 1.0z2300 0.511f
O ® circle 24 4.48052 0.71870 ~0.37234 0.37351 01862
~ I Line 25 4.21414 2.52898 -0.08075 =

NOTE
Use a linear features only. Parallelism tolerances do not apply
to other types of features.

Step 2
Click the parallelism/co-planarity button on the tolerance toolbar.

Tolerance

&l A OO </ 1 L1~z

| Parallelism.-'CupIanarityl

Step 3

Enter a value in the tolerance zone box as shown.

Parallelizm Tolerance Entry E |

—Orientation o
Tol. Zone
||]_|]5 Cancel
—Reference Feature — Delete

CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).
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Step 4

Select a reference feature from the pull down list.

Parallelizm Tolerance Entry

Step 5
Click OK in the dialog box.

Parallelizm Tolerance Entry
g
0.06
[ ETTa—

The tolerance results window appears as shown.

Parallelism Tolerance Results | x|
X
o000 [0.00055 [P

Tete
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To perform a co-planarity tolerance

Step 1

Highlight the desired feature in the features list.
[ Features =15
I I T INE.\'\'\E IDa!:um I X I T I Z I = I r ;I
O P Circle 28 T.32008 3.15812 -0.3813z 0.37426 0.1871
O @ Sphere 29 4.45000 0.71786 0.18807 1.00000 0.500C
o Circle 30 5.75060 3.75804 0.03074 0.78381 0.391¢
£ @ Cylinder 5.75350 3.75831 —-0.21500 0.75249 0.3762

Circle 32 5.75441 3.75504 -0.01261 0.75167 0.375¢

-~ Line 33 7.09668 3.70053 -0.00320
7.04016 77 -0.01127

o 'm

NOTE
Use a plane only. Co-planarity tolerances do not apply to other
types of features.

Step 2
Click the parallelism/co-planarity button on the tolerance toolbar.

Tolerance

][4 fIOI@)IéI—I//IJ—IHIﬁIEI

|Para|le|ismj‘CopIanarity|

Step 3

Enter a value in the tolerance zone box as shown.

Parallelizm Tolerance Entry |
— Orientation o
Tol. Zone
|u.ua| Cancel
—Reference Feature ——— pDelete

CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).
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Step 4

Select a reference feature from the pull down list.

Parallelizm Tolerance Entry

Step 5
Click OK in the dialog box.

Parallelizm Tolerance Entry
X

[r

The tolerance results window appears as shown.

Parallelism Tolerance Results Ed
X
fo.o000 — [0.0002z ||

e
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Circular runout tolerance
Use circular runout to set a tolerance of how far circular features may deviate
from the center of a reference feature in 360 degrees of rotation.

To perform a circular runout tolerance

Step 1

Highlight the desired feature in the features list.

B Foatues W=
1 | 1 [Jveme Datum z ¥ z q r =

O @ Sphere 29 4.43000 0.71786 0.18807 1.00000 0.500C
@] Circle 30 5.75060 3.75804 0.03074 0.78381 0.391%
B ® Cylinder 5.75350 3.75831 -0.21500 0.75243 0.376z
O Circle 32 5.75441 3.75904 -0.01z¢61 0.75167 0.3758
- Line 33 7.09668 3.70053 -0.00320

~ @ Line 34 7.04016 4.07377 -0.01127

O Circle 35 7.31827 3.15887 -0.00215 0.95651 0.47582

NOTE
Use a circle only. Circular runout tolerances do not apply to
other types of features.

Step 2
Click the circular runout button on the tolerance toolbar.

Tolerance

Il A Tolel=I—1/T-]21=]

Runout
Step 3

Enter a value in the tolerance zone box as shown.

Runout Tolerance Entry |
— Circular Bunout
Tol. Zone

||]_|]5| Cancel
—PReference Feature —————— Delete

! 5

0K

CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).
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Step 4

Select a reference feature from the pull down list.

Runout Tolerance Entry

Circle 35

Step 5
Click OK in the dialog box.

Hunout Tolerance Entry

[r

The tolerance results window appears as shown.

Runout Tolerance Results x|
s
fo.osoo0 — o017 [

=
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Angle tolerance

Use angle tolerance to set tolerance values for angles in a specified plane. Enter
the respective nominal values for the angle according to its plane. For example,
enter XY nominal values for angles in the XY plane.

To perform an angle tolerance

Step 1

Highlight the desired angle in the features list.
B Features M=
1 [ 7 [wame Datum X T 7 @ r 1=
O Circle 32 5.75441 3.75904 -0.01z61 0.75167 0.375E
- Line 33 7.09668 3.70053 -0.00320
~ @ Line 33 7.04016 4.,07377 -0.01127
O Cirele 35 7.31997 3.15897 -0.00z15 0.95651 0.4782
O P Circle 36 7.32025 3.15833 -0.31064 0.42460 0.212:
- Line 37 7.99153 3.95174 0.00106
-~ Line 38 6.83584 4,943z20 -0.01459

I

Use angles only. Angle tolerances do not apply to other types
of features.

Step 2
Click the angle button on the tolerance toolbar.

Tolerance

AR E IQI@IAI—I//IJ_IHIHIEI

Step 3
Enter the nominal values as shown.
~Angles

Mominal Nom - | Nom + | \LI
Angle [113°50] PLu.la [0.6 Cancell

XY Angle |113°50°  []0.6 0.6 Delete |
YZ Angle [0 | |
ZX Angle [0° | |

CAUTION

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).
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Step 4

Enter the nominal + and nominal - values as shown.

113 50"

11350 ml
QQQ
CRN | | —

Step 5
Click OK in the dialog box.

Angle Tolerance Entry

?
QM
113°50° | m
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Width tolerance
Use the width tolerance to establish the amount of deviation in the distance

between two linear features.

To perform a width tolerance

Step 1

Highlight the desired distance in the features list.

HE Features

1| T |Wane Datium

X i

o]
=

z d r

O circle 35
O ® circle 36
- Line 37

~ Line 38
< ® ingle 33
s Line 40
-
5

7.31997 3.15897
7.32025 3.15833
7.93189 3.95174
6.53584 4.94320

5.01678 2.95610
4. 64559 z.

-0.00z15 0.95651 0.473z
-0.31064 0.42460 0.z12%
0.00106
-0.01452
0.556E
-0.12519
-0.14009

NOTE

Step 2

Use a distance only. Width tolerances do not apply to other
types of features.

Click the width button on the tolerance toolbar.

Tolerance

7] /‘IOI@)I‘éI—I//IJ-I":*I@’IE’I

Step 3

1

Width

Enter the nominal values as shown.

Width Tolerance Entry

~Length
Nominal

Mom - | Nom + |

Length [0.375

0K I
Cancel |

Delete |

T

| |

X [0.375]

Y  [0.03673

z |u.uuuuu
CAUTION

Step 4

Enter tolerance values in the appropriate units of measurement.
For example, if you are measuring in metric (mm) enter tolerance
data in metric (mm).

Enter the nominal + and nominal - values as shown.

Width Tolerance Entry

—Length

Length [0.375

X
Y
z

OKI

Nominal Nom - | Nom + |
|0.06 |0.06 Camez |
[0.375 [0.05 [0.06 Delete |
[o.03673 | |
[0.00000 ] |
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Step 5
Click OK in the dialog box.

Width Tolerance Entry

o750l O
CEET O
CEGE
oo [
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Templates
Templates control the format of output. There are four templates used by the
QC-5000:
. Features Template
. Report Template
. Program Template
. Runs Template

Features and report templates are associated with data output. Use the features
template to format data for output to other software applications.

B Features = [=]
I I T IName IDatum I

Plane 1 Primary

Line 2 Skew

Line 3

(DI E3

Foint 2 Zero
Foint 5

Line &

Are 7

Circle 8
Foint 2
Cylinder
Sphere 11

&
-
-
-
s
O

Format print output using the report template.

£ Report O[]
# Feature Position/Dim.|Size Orientation |Form/Dim. Special s
1 Plane 1|X 3.22598 ¥¥< 0°00'00"|F 0.00000
T 1.56296 ¥Z< 90°00' 00"
z 0.00000 £X<  0°00'00"
2 Line 2|% 0.00000 ¥¥< 20°00' 00"|F 0.00000
k4 1.47039 ¥z< 0°00'00"
z -0.45201 z¥<  0°00'00"
3 Lins 3|Z 2.26751 ET<179°57' 53" |F 0.00000
k4 -0.00139 ¥z< 0°00'00"
z -0.45531 zX< 90°00' 00"
4 Point 4|X 0.00000 F 0.00000
T 0.00000
z -0.45366
5 Point 5% 3.57722 F 0.00000
T 1.48131
z 0.00010
[ Line 6|X 1.81104 XT< 53°58'23"|F 0.00000
T 0.71418 TZ<180°00° 00"
z -0.21084 Z¥< 90°00' 00"
7 Lre 7)E 4.49242|d 1.51415 L3d  0.05810
T 0.75257|r 0.75707 F 0.00000
z -0.01457 =

Program and runs templates are associated with QC-5000 functions. Use the
program template to construct, edit, and monitor your parts programs.

Program M [=1E3

Cx|dcrion
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Features Template

Use the features template to create the features list. The features list displays
feature data and prepares it for export to other software applications.

To open the features template

Step 1

Select open template from the windows menu.

Step 2

Select features. 5ft from the file name list box. The file path is c:\qc5000\templates.

Open Feature Template

AT ol Sft =
CartLirn, 5t
CartPIbi Sit
port T odccess. Gt
|~

Fe ft

Frograrn.5ft k

(CH000T ndecess. BF
Feport. 5t =

Feature Templates |_

Step 3
Click OK.

Open Feature Template

AT al. 5t =)
CanrtLirn. 5ft
CartFibdi.5ft

Fieport. 5ft

Feature Templates |_

=AY

= 05000 RCA
7 Backups
23 Coefficients
3 Exparts

3 Imparts

=1

[=r b

= 05000 RCA
1 Backups
3 Coefficients
£ Exports

£ Imports

=1
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OR

Step 1

Select features.5ft from the windows menu.

Features bit k
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Adding Data to
Templates

Add data to the features list by dragging and dropping information from the
results window.

To drag and drop a single results window field into the features
list

Step 1
Highlight the desired field in the results window.

2 Results =[O]x]

@ Sphere 11, from 4 of 4 points

r = 0.49990 Bl 0.99980
X = -2.48860Y = 2.46795 Z = 2.24536
F = 0.00000 RE= Ref #1 PP= 3d
Step 2
Hold down the left mouse button and move the field over the features list.
gﬂesulls = 1o x]|
@ Sphere 11, from 4 of 4 points
r -IEEEED 4 - 0.99980
X = -2.48860Y = 2.46795 Z = 2.24536
F = D£l£l]l]_RF_= Ref #1 PP= 3d
C_Wr 7]
Step 3
Release the left mouse button.
B Features 9 [=] S
I I TINamE IDa\:um I =
& Plane 1 Primary @
-~ Line 2 Skew
-~ Line 3
. Point 4 Zero
. Point S
~ Line §
s Arec 7
O Circle &
. Point 9
=] Cylinder
o] Sphere 11
o N
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To drag and drop a multiple results window fields into the
features list

Step 1
Highlight the desired fields in the results window.
B2 Results 9 [=]
@ Sphere 11, from 4 of 4 points IEI
r = 0.49990d = 0.99930
b 2. 48860RE  2.4679584 =@Eﬁ
F = 0.00000 RF= Ref #1 PP= 3d

Step 2
Hold down the left mouse button and move the fields over the features list.
25 Resulls I=O]x]
@ Sphere 11, from 4 of 4 polnts Iil
T = 0.49990d = 0.99980
bl 2.48860R40 2. 46795KAR  2.24536)
F = 0.00000 RF = “Ref #1 PP= 3d
L ﬁ ]
Step 3
Release the left mouse button.
B Features 9 [=] B
I|T |Nare Darurm r ﬂ
& Plane 1 Primary
- Line 2 Skew
- Line 3
. Foint 4 Zero
Foint 5
- Line €
roaro 7 0.75707
O circle & 0.188866
Point §
&) Cylinder 0.37522

Sphere 11 0.49930

Step 4
Click the as multiple new columns button in the dialog box.

QC5000 E3

As 1 New Column

9 How do you want the fields added to this template?

[~ Include labels with data As Multiple New Culumnsﬂ

Use the as 1 new column button if the fields are intended to
occupy only one column.
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Sorting the Features List
Sort data in the features list by clicking on the column header. Each data col-
umn can be arranged from high to low, low to high, or by order entered.

To sort data in the features list

Step 1
Place the cursor on the desired column header.

I | T |Hawme Datur r I e k4 Z =
. Point 9 4.53139 0.74913 -0.16713
[ Are 7 0.75707 4.49242 0.75257 -0.014597
. Foint 5 3.57722 1.48131 0.00010
E Plane 1 Primary 3.22598 1.56296 0.00000
5] Cylinder 0.375z2 3.00035 1.459760 -0.26424
O Circle 8 0.18866 2.599882 2.49648 0.00z03
- Line 3 z.z6751 -0.00139 -0.45531
- Line & 1.51104 0.71415 -0.z21054
- Line 2 Skew 0.o0ooo00 1.47039 -0.45z01
. Point 4 Zero 0.0o0000 0.00000 -0.45366
0.49930 2. 2. 9 2
[Eii

Step 2
Click on the column header.

I I T INEmE IDat.um I r I X I ¥ I Z I =
Q Plane 1 Primary 3 3.22598 1.56296 0.00000
- Line Z Skew [nipyu]ulululu} 1.47039 -0.45z01
- Line 3 Z.z26751 -0.00133 -0.45531
Point 4 Zero [nipyu]ulululu} 0.00ooo0 -0.4536¢6
Point 5 3.57722 1.48131 0.00010
- Line 6 1.81104 0.71415 -0.210584
. Point 9 4.53139 0.74913 -0.16713
O Circle & 0.18866 Z.99852 Z.459645 0.00z03
Cylinder 0.37522 3.00035 1. -0.264924
) e 11 0.43330 Z. Z. 2 36
s irc 7 0.75707 4.49242 0. -0.01437
o i

A small arrow to the right of the column label indicates the arrangement:
o high to low (arrow down)

| r |

. low to high (arrow up)
| r |
o order entered (no arrow)

| r |
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Reports Template

5-44

Use the reports template to prepare data in a standard print format. The reports
template displays the same feature data as the features template in a printer-
friendly format. Add data to the reports template by dragging and dropping

information from the results window.
To open the reports template

Step 1

Select open template from the windows menu.

Open Ten

Step 2
Select reporz. 5ft from the file name list box. The file path is c:\qc5000\templates.

Open Feature Template

Feport. 5ft

CartPIMi.5ft (= e

ExportTodccess Gt = 5000 RC-1
Features 5ft £ Back
Frograrn. 5ft ac ups
Q0007 atccess 5FT £ Coefficients
] 5t £ Exparts
Fiuns. 5ft

| 1
TruePos 5t Q3 Imparts

Feature Templates - o3

Step 3
Click OK.

Open Feature Template

CartPIMi Bft = ch

ExportT odcoess Bt @ (15000 R
Features 5t £ Back
Frograrn. 5ft acklps

05000 3 Coefficients
aft 3 Expants
3 Imparts

Feature Templates r =3
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OR
Step 1

Select reports. 5t from the windows menu.

Report.bft k
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Adding Data to the Reports Template
Add data to the reports template by dragging and dropping information from
the results window.

To drag and drop a single results window field into the reports
template

Step 1
Highlight the desired field in the results window.

% Results I=(o] =]

@ Circle 8., from 3 of 3 points

r =d = 0.37733
X - W 2.99882Y - 2.49648 Z - 0.00203
F = 0.000D00 RF= Ref #1 PP= XY
Step 2
Hold down the left mouse button and move the field over the reports template.
gﬂesulls !EE
@ Circle 8B, from 3 of 3 points @
r - 0.188661 N0 0.37733
X = 2.99882 ¥ = 2.49648 Z = 0.00203
F = 0.00000 RF= _ _Ref #1 PP= XY
[
Step 3
Release the left mouse button.
I Repor B
# Feature Position/Dim.|Size Orientation |Form/Dim. C@ o
[ Line g(X 1.81104 Z¥< 88°55'23"|F 0. 00000
T 0.71418 FZ<180°00'00"
Zz -0.21054 Z¥< 90°00'00"
7 Arec 7(X 4.48242 |d 1.51415 L3d 0.055810
T 0.75257|c 0.75707 F 0.0o0oo00
z —-0.01497

El Point 9 4.53139 F 0.40007
. 743913

-0.16713

X
T a
z
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To drag and drop a multiple results window fields into the
reports template

Step 1
Highlight the desired fields in the results window.

EReport S=ES
Orientation |Form/Dim. L
I¥< G9°58'23"|F 0.00000
TE<180°00' 00"
ZX«< S0"00'00o"
51415 L3d 0.05610 0.75707
75707 F 0.00000

B
o

.40007

| 2
Step 2
Hold down the left mouse button and move the fields over the reports template.
£ Results 9 =] 3
@ Circle B, from 3 of 3 points
r-  0.18866d =  0.37733
bl 2.998620  2.49640048  (0.00203]
F -  0.00000RF= Ref #1 PP- XY
Ly il
Step3
Release the left mouse button.
E Report == E3
Orientation |Form/Dim. r =
XV« 89°58'23"|F 0.00000

TZ<180°00' 00"
Z¥«< 90°00' 00"
51415 L3d 0.05810 0.75707

Step 4
Click the as multiple new columns button in the dialog box.

QC5000 1]

9 How do you want the fields added to this template? i A 1 Mew Column i
™ Include labels with data As Multiple New Columnsd

NOTE
Use the as 1 new column button if the fields are intended to
occupy only one column.
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Sorting Data in the Reports Template
Sort data in the reports template by clicking on the column header. Each data
column can be arranged from high to low, low to high, or by order entered.

To sort data in the reports template

Step 1
Place the cursor on the desired column header.

E Report (O[]
o/ Dim. |51z Orientation |Form/Dim. N 3 s
. 51102 A¥< B9°58'23"7|F 0.00000 " 1.51104 -0.2
b. 71418 ¥E<1&0°00" an"

b.z1084 z¥< 90°00' 0an

E L ze7s1 {¥<179°57 53| F 0.0a000 z.28751 -a.
b.oo13s ¥z< 0°D0'ao”

b. 5531 z¥< 90°00 DO"

. 0.75044|¥¥<153°51'02"|F 0.00115 0.37522 3.00035 -0.2
1.49760| 0.37522|VZ< §0°53 ' 05"
|.z26424 E{<359°45'53"

Step 2
Click on the column header.

E Report =]
on/Dim.|Size Orientation Form/ Drim. r [ X Z =
. 26751 E¥<172°57' 53" |F 0.00000 Al Z.26751 -0.4
p.00139 ¥E< 0°00'00"
0. 45531 ZE< 90°00'00"T
agululululu] F 0.00000 0.00000 -0.4
I . D0ooo0
. 45366

LEPTER F 0.00000 3.57722 0.c
[1.48131
K. 00010
[1.21104 ¥« §2°58'23"|F 0.00000 1.51104 -0.2
K. 71418 TZ<180°00' 00"
). 21054 Z¥< 20°00'00" =
. ,

A small arrow to the right of the column label indicates the arrangement:

o high to low (arrow down)
| r |

. low to high (arrow up)

| r |

o order entered (no arrow)

| r |
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Report Headers
Report headers contain additional information that is placed at the top of the
first report page. Users can customize report headers to suit specific application
or documentation needs.

To show a report header

Step 1
Right click on the reports template.

H¥<179°57' 53" 0.ooooo0 2.26751
¥Z< 0°00'00"
ZxX< 90°00'00"

0.o0o00o00 0.ooooo

[npyululululu} 3.57722

T« §0°55' 23" 0.00000 1.31104
TI<lg0®00'0on
Z2E< 90°00'00"

Step 2

. IT<179°57 53" 2.26751
0. 00138 ¥Z< 0°00'00"
j0. 45531 ZE< 90°00'oo"
j0 . 0oooo F 0.o0o00o00
j0. 00000
j0. 45366

BTz F F.E77zz
1.45131
j0. 00010
1.51104 Z¥< 89°58'23"|(F 1.581104
j0.71418 YZ<180°00' 00"
0. X< 90°00'00

Step 3
Use the mouse to check the show report header check box.

Template Properties | x|
PR
—_— S ’7
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Step 4
Click OK in the dialog box.

Template Properties

u
i
i
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Customizing Report Headers
Users can edit report headers to suit individual needs. Report headers can in-
clude text and graphics.

To place a graphic in a report header

Step 1
Right click on the report header and select add image from the list.

report header

Feature Printout

Date:
Job:

<
<71

Time: <t
Operator:

X¥< 0°00'0o"
YZ« 90°00'00"
ZX< 0°00'oor
X¥< 90°00'00"|F 0.00ooo0
¥Z< 0°00'00"
Z¥«< 0°00'00"

[npululululu}

Step 2
Select the graphic file.

Add Image

METROMIC.EMP

EMULATED.BMP = = e
= 0ch000 RCA

BhP £ Backups
Palemulated brap 3 Coefficients
STARTUP.EMP 3 Exports
VED_ICON.BMP & Inpots

Step 3
Click OK in the dialog box.

Add Image

METROMIC.BMP

EMULATED.BMP = = e

TE-L o = 15000 AC-
METRONIC.BMP 03 Backups
PaLermulat £ Coefficients
STARTUPE £33 Exparts
YED_ICON.BMP £ Imports

T S F
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To arrange text and graphics in a report header

Step 1
Click on the text or graphic to be moved.

OCH000 Feature Printout
Date: <d> ime: <t>
Jokb: <?1l> Fart: <n> Uperator: <ii»
# Feature Fosition/Dim.|3ize Orientation |FormdDim. r
1 Flane 1[X 3.22588 EY< 0°00'00"(F 0.0ooo00
T 1.56286 ¥E< 90°00'00"
Z 0.00000 Z¥< D°00'00"
)4 0.00000 XY« 30°00' 00" |F [npululululu}
T 1.47039 TZ< O0°00'00"
Z -0.45201 ZX< 0°0o'oor

Step 2
Hold down the mouse button and drag the object to the desired location.

EE Report

QCHOOO Feature Printout

Date: <d= ime: <t>
Job: <?1> art: <n> Operator: <u>
# Feature Position/Dim.|8ize Orientation Form/Dim. r
1 Plane 1|Z 3.2Z2598 ¥¥< 0°00'00"|F 0.00000

T 1.56296 ¥Z< 90°00'00"

z 0.00000 ZX< 0°00'oor

X 0.00000 EV¥< 90°00'00"|F 0.00000

T 1.47039 TE< 0°00'0D0T™

z -0

35201 ZE< 0°00'oor

Step 3

Release the mouse button.

P Report ~[EIx]
OCH0OO Feature Printout &
Date: <d> Time: <t>FPpp
Jokb: <71> Part: <n> Operator: <u>
# Feature Position/Dim.|Size Orientation |Forrm/Dim. r
1 Plane 1|X 3.22598 E¥< 0°00'007(F 0.00000
T 1.5623986 TZI< 90°00' 00"
Z 0.00000 ZZ< 0°00'00"
2 Line Z|X 0.00000 E¥< 90°00' 007 |F 0.00000
T 1.47039 ¥Z< 0°00'00"
Z -0.45201 ZX< 0°00'00" =
4 i »
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Automated Text Input
& Prompting

Use automated text input and prompting to automatically supply text input or
to request it from the user. The QC-5000 recognizes these automated text
inputs:

<u> prints the user name from login
<n> prints the part name

<d> prints the date

<t> prints the current time

<x> prints the max number of pages
<p> prints the current page number

NOTE

Automated text inputs are case sensitive. For example, <U> is
NOT the same as <u>.

Use automated input prompts to request text entry from the user. For example,
Part number: <?1>

prompts the user to enter the part number in the report header before printing.

Enter automated input prompts sequentially. For example, if <?1> is used for
prompting the part number use <?2> for the next input prompt.
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Overlays
Save headers for repeated use as overlays. Using an overlay saves the time and
trouble of creating the same header for each new job.

To save a report header as an overlay

Step 1
Right click on the report header and select save as overlay from the list.

report header

QCHOOO Feazture Printout

<> Time:

Date:
Operator:

[Formipim. | =

Plane 1 . " 0.00000

0.00000

Step2

Type a name for the overlay as shown.

Save Image Overlay

harne_aof_averlay Sia |

(= ch
(== Q5000 RCA
= Dverlays

image Overys = =
Step 3
Click OK in the dialog box.

Save Image Overlay

narne_of_coverlay. Sid
[ ch
[~ Q<5000 REA
= Dverlays

e ovet: 5| [=e ] ek
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To place an overlay in a report header
Step 1

Right click on the report header and select open overlay from the list.

report header

OCHOO0 Feature Printout

Date: <d> Time

Step 2

Select the overlay as shown.

Load Image Overlay

overlay. bio

= ch
(== Och000 RCA
= Overlays

image Qvetyys Bl [EHe
Step 3
Click OK in the dialog box.

Load Image Dverlay

zaved_overlay. Sio

rerlap. Bio = e
(== 0c5000 RC-
= Overlays

Image Owverlays |— =3
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Program Template

Use the program template to monitor the steps of a parts program. Green
checkmarks indicate steps successfully completed and a blue arrow points to the
current step. Loop counts are displayed in the data column. Programs can be

set to run a certain number of times. This is referred to as looping’ and each
individual run is a ‘loop.’

Program templates display information only. No data from the features list can
be imported to the program template.

To open the program template
Step 1

Select open template from the windows menu.

Open Temp

Step 2

Select program.5ft from the file name list box. The file path is
c:\qc5000\templates.

Open Feature Template

Frograrn. 5ft

AT ol 5t = et

CartLirm 5ft ]
CantPIMi 5ft = 05000 RC-

ExportT odccess St ] Back.u|.:s
Features 5ft 3 Coefficients
Program. 5ft £33 Exparts

QCEO00T adccess. BF |mparts
e g L G

Feature Templates = o3
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OR

Step 1

Select program.5fi from the windows menu.

Pragram 5t k
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Template Properties
Standard template features can be modified by the user. Use the template prop-
erties dialog box to modify QC-5000 templates to suit your application.

To access the template features dialog box

Step 1
Right click on any template.

Step 2
Select template properties from the list.
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Template Features Dialog Box
The template features dialog box contains three tabs: display, filters, and misc
(miscellaneous). Click on the display tab to modify template display features.

Template Properties

OO

Display tab
Use the mouse to place check in the horizontal lines check box to display hori-
zontal separator line between each template row.

Template Properties

mimt

oo

Check the vertical lines box to display vertical separator lines between each
template column.

Template Properties

|
u
u
u
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Display partview/image features in a template by checking the expand images
box.

Template Properties

I m

b |

Ll

a0 00

Check the snap ro grid box to activate the alignment grid in the template. When
snap to grid is checked fields in the template are automatically aligned to the
nearest grid intersection.

Template Properties

m mE

Template Propeties

. — —

a0

(o
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Display a report header at the top of a template by checking the show report
header box. The report header can include custom text and graphics. Report
headers print at the top of the first page of a report.

Template Piopeities

Create a report footer at the bottom of a template by checking the show report
footer box. Report footers can include custom text and graphics. The report
footer prints at the end of a report.

Template Properties

Display a page header at the top of each report page by checking the show page
header box. The page header can include custom text and graphics.

Template Propeities

o0

u

i
¥
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Create a page footer at the bottom of each report page by checking the show page
Jooter box. Page footers can include custom text and graphics.

Template Propeities

[ Gl | GBee |

u
s o
u

]

e
[0 |

<0 %0

|
L

Click on the sez rext color button to change the color of text in the template.

Template Pioperties 2]

. E— Cox |

O 0l

oo o
i i S |

EEEEEEEN
EEEEEEEN

e 0| T

ok | _ceeel |
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Click on the set line color button to change the color of horizontal and vertical
lines in the template.

Template Properties

Fe = o
i S

Select a color from the color window as shown.

Color 7|

_ .|| |
|
A i bl e
HMEEEE. .
EEEEEEEN
EEEEE .

EEEEEEEN
EEEEEEEN
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Filters tab

5-64

Filters are conditions (or sets of conditions) that determine what features appear
(or do not appear) on a template. Use the filters tab to establish the conditions
features must meet to be included or excluded from the template.

Template Properties | x|
,7

For example, if a part drawing calls for a circle to have a diameter of 0.375
inches with a tolerance of 0.006 inches, you can create a template that displays
only circles with a diameter greater than 0.381 inches or less than 0.370 inches.
This filter allows the user to track features that fail to meet specifications with-
out having to sort through all the features.

To create a filter

NOTE

This filter is based on the example above but steps can be varied
to suit specific applications. Once you have created this filter it
is easy to create other filters for your applications.

Step 1
Right click on the template and select zemplate properties from the list.

Step 2
Select the filzers tab in the dialog box.

Template Properties
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Step 3
Click on the show features button.

Template Properties

Step 4
Click on the that meet any conditions button.

Template Properties

Step 5
Click the add button.

Template Properties

Step 6
Click the fields> button in the filter dialog box.

5-65



Chapter 5 Tolerancing & Templates

Step 7

Select diameter from the list.

Step 8
Click the other> button.

Filter

Diameter

Step 9
Select the < (less than) symbol from the list.
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Step 10
Type 0.370 in the text box as shown.

Diameter<0.370]

Step 11
Click OK in the filter dialog box.

Diameter<0.370]

Step 12
Click the add button.

Template Properties

Step 13
Click the fields> button in the filter dialog box.
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Step 14

Select diameter from the list.

Step 15
Click the other> button.

Filter

Diameter

Step 16
Select the > (greater than) symbol from the list.
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Step 17
Type 0.381 in the text box as shown.

Diameter>0.381

Step 18
Click OK in the filter dialog box.

Diameter>0.381

Step 19
Click OK in the template properties dialog box.

Template Fropeities

Diameter<0.370
Diameter>0.381
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To modify a filter

Step 1
Highlight the desired filter.

Template Properties

Diameter<0.370

Diameter>0.381

Step 2
Click the modify button on the filters tab (template properties dialog box).

Template Fropeities

—

Step 3
Type in the modification.

Diameter<0.371|

Step 4
Click OK in the filters dialog box.

Diameter<0.371
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Step 5
Click OK in the template properties dialog box.

Template Properties

Diameter<0.371

Diameter>0.381
o
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To remove a filter

Step 1
Highlight the desired filter on the filters tab (template properties dialog box).

Template Propeities

: — —

o -
O

Diameter<0.371

_tdd_| [HedR]] Remove |

Step 2
Click the remove button.

Template Properties

Ol

Diameter<0.371

_tdd_| EETE

Step 3
Click yes in the dialog box.

QCs000 r
? X
—
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Misc tab (miscellaneous)
The miscellaneous tab contains three check boxes.

Template Properties

Place a check in the Jocked box to require the supervisor password before tem-
plates are edited.

Template Properties

Place a check in the append to file when exported box to export template proper-
ties.

Template Properties

Place a check in the include headers when exported box to export report and page

headers.
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Column Properties

5-74

Columns in each template have properties that can be modified to suit specific
application needs. Standard column properties apply to columns in every tem-
plate. Additionally, there a column properties unique to specific templates.

Standard column properties
Right click on any template and select column properties from the list. This
brings up the column properties dialog box.

Column Froperties

Appearance tab
The appearance tab allows the user to assign a name to the column, establish
column width, title alignment, and data alignment.

Column Froperties

Formulas tab

Column formulas are conditions (or sets of conditions) that determine what
labels appear (or do not appear) with features in a column. Use the formulas tab
to establish the conditions features must meet to be labeled.

Use formulas to customize column data and perform calculations. For example,
a formula a formula can be written to display the X' value of a feature.

A more complex formula can be written to display the standard deviation of
several diameters.
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Parantheses()

Use parantheses to order mathematical equations. For example, in the follow-
ing equation

6*(4+2) = 36

the 4 and 2 are added together before being multiplied by the 6.

The same equation without the parantheses is as follows:

6*4+2 = 26

Here 6 is multiplied by 4 then added to 2.

Work from the innermost set of parantheses to the outermost set in equations
using multiple sets of parantheses.

For example,
((4+2)*(4+2)+1) = 37

Here the addition in the innermost parantheses is performed first, then the two
sums are multiplied and added to 1.

NOTE
The mathematical order of operations is always multiplication,
division, addition, subtraction.

Parantheses can also be used to call functions such a squares, square root, max,
min, etc. For example,

sqrt(100) = 10

the function (square root) is performed on the number in the parantheses
(100).

Brackets [ ]
Use brackets to recall previously measured features for a formula. For example,

[Circle 1]x

recalls the 'x' value of Circle 1.

A more complex equation might be
sqr([Circle 1]radius)*PI

Here the radius of Circle 1 is squared and multiplied by pi which produces the
area of Circle 1.
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Quote marks ™
Use quote marks to indicate an output in a formula. For example,

If([Circle 1]lradius<=2.0,"Small")

prints the word "Small" in the column if the radius of Circle 1 is less than or
equal to 2.0.

A more complex equation might be
If([Circle 1]radius<=2.0,"Small","Big")

Here the "Small" is printed if the radius of Circle 1 is less than or equal to 2.0
and "Big" is printed if it is greater than 2.0.

Use empty quote marks "" to show no output. For example,

If([Circle 1]radius>2.0,"","Small")

gives the same output as

If([Circle 1]radius<=2.0,"Small")

using a slightly different formula.

Min/Max

Use the min and max functions to find the minimum or maximum parameter
for a series of features. For example,

Max(-1,-10,"Diameter")

will produce the maximum diameter of the last 10 circles measured.
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Sample Formula

The following example creates a formula to group circle features into by size.
Use the formula:

If(Diameter<0.381,”Small”,”Large")

to sort circle features into two groups: large or small.

To create the sample formula

NOTE

This formula is an example. Steps can be varied to suit specific
applications. Once you have created this formula it is easy to
create other formulas for your applications.

Step 1

Right click at the top of the template column as shown.

B Feaues (=
1| T |mawe Dacun b3 * z 4 E I=|
- Line 3 2.17580 -0.00110 -0.39047 a3
. Point 4 Zero 0.00000 0.00000 -0.39125 =
O Cirele S 3.00058 2.49787 -0.03907 0.374249 0.1871;
o Circle 7 2.899838 0.45964 -0.00201 0.37454 0.1874;
O 3.00032 5

| T e = .

Step 2

Select column properties from the list.

BE[Features 4 [=]
I|T |Mame Datum X T Z -
Feature Propetties.
~*  Line 3 2.17580 -0.00110 -0.39047
. Point 4 Zero 0.00000 0.00000 -0.38125 Cut
O Cirecle 5 3.00058 Z.49767 -0.03207 0 Copy
Q) circle 7 2.99338 0.39964 0 Delste Selaction
Q) 3.00032 1.49831 0
i Dt Smanen, < SelectAll
Change Feature 4
Print Selection
Termplate Propeties
MNew Template...
Open Template
Save Templates...
Save Template As
Column Prop
Delete Column...
Charts 3
Step 3
Click on the formulas tab.
Column Froperties 2
Appearance ] Formulas [%l 0K |
Diameter = Cancel |
Add Modify Remove
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Step 4
Click add.

Column Properties

Diameter

Step 5
Type ‘size group’ in the label text box.

Formul x|

sizegroup [ | 0K |
e e |

Step 6
Click on the fields> button.

Formul E

— | rees |

inchfmm |3
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Step 7

Select diameter from the list.

Step 8
Click on the others> button.

Diameter]

nchimm

Step 9
Select the < (less than) symbol from the list.
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Step 10
Type 0.381 in the text box as shown.

Formula

Diameter<0.381|

nchimm

Step 11
Type in the rest of the formula as follows:
If(Diameter<0.381,”Small”,”Large”)

Formula

Step 12
Select zext from the result type list box.

Formula

Inch{mm or Te:
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Step 13
Click OK in the formula dialog box.
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To modify a formula

Step 1
Highlight the desired formula.

Column Froperties

Step 2
Click the modify button on the formulas tab (column properties dialog box).

Formula

Step 3
Type in the modification.

Formula

Step 4
Click OK in the formulas dialog box.

Formula
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Step 5
Click OK in the column properties dialog box.

Column Properties

Diameter &

size_group = lf[Diameter<0.381."Small","Big'
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To remove a formula
Step 1
Highlight the desired formula in the text box on the formula tab (column prop-

erties dialog box).

Column Properties

Diameter
size_gmu lf{Diameter<0.381,"Small","Big"]

Step 2
Click the remove button.

Column Properties

Diameter
size_group = If[Diameter<0.381,"Small","Big"]

Step 3
Click yes in the dialog box.
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Runs Template

Use the runs template to track critical features from one program run to the
next. Data in the runs is restricted to one feature attribute per column. For
example, a column may display only the X’ value for a given circle.

To open the runs template

Step 1

Select open template from the windows menu.

Step 2

Select runs. 5ft from the file name list in the open template dialog box.
Open Feature Template

CartPIMi 5ft = et

ExportT odccess Gt = 05000 FC-1
Features. 5ft £ Back
Program. 5ft ackups
(30007 adcoess. 5FT (£ Coefficients
R eport. 5ft [ Exports

ung. 5t oo
TrePoz. 5t k_r 3 Imports

Feature Templates = o3

Step 3
Click OK in the dialog box.

Open Feature Template

CartPIki. 5t [t

ExportTodccess 5t @= 5000 RC-1
Features 5ft

Prograrn. 5ft 1 Backups

QCH000T écoess SFT 3 Coefficients
Fiepart. 5ft £ Exports

F t Imports
TruePos. 5ft = &3 Imp

Feoue Tergos 5| [=e ] [ Wedsio |
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To add data to the runs template

Step 1
Highlight a feature in the features list.

B Features M=l kS

X kS z d

2.99938 0.49964 -0.00801

Q > 3.00058  2.49767  —0.03907
E Plane 1 Frimary 3.21868 1.62520 0.00000
Point 4 Zero 0. 00000 0.00000 -0.391z25
-~ Line 3 2.17580 -0.00110 -0.39047 ha
Step 2
Click on the desired fields in the results window to highlight them.
2 Results - |O] x|
Circle 5, from 3 of 3 points lil

0.187 12
3.0005084

0.00000 RF

Ref #1 PP

0.37424
2.497 67 -0.03907|
= k XY

Step 3
Place the cursor over the highlighted fields and hold down the left mouse but-

ton.

&#H Results =10 =]

@ Circle 5. from 3 of 3 points IE'

0.37424

T 0.187 1208

X o 3.00058 4 2.49767pA8  -0.03907|

F = 0.00000 RF=_ __ Ref #1 PP- XY
L4 — ]

Step 4

Drag the fields into the runs template.

_[Of x

L L

The new fields appear in the template as shown.

B Runs (O]

Run Circle S5.r Circle S5.d Circle 5.1 Circle 5.7 Circle 5.2
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Nesting Template
Windows

Up to ten can be open at one time. Nest templates within a single window to
organize the desktop. Use the tabs to view nested windows.

NOTE

Do not open unneeded templates. System speed decreases as
more templates are opened. Use the minimum number of
templates required for fastest processing.

To nest template windows

Step 1

Place the cursor over the title bar of the template window.

OChOOU Feature Printout

Date: <d> Time: <t>Ppp

Jok: <?1» Part: <n>» Operator: <ux

.JJ  Pr— | ey [ ——— | P—— T = T
Step 2

Hold down the left mouse button and drag the window another template win-
dow.

BB Features (=1 B3

I3 T
O circle 7 2.99938 0.49964 -0.00901 0.37484 018"
O cirele s 3.00055 2.45767 -0, oEs07 0.37424 n.1m
& Flane 1 Primary 3.z18568 1.62520 .a0non

FPoint 4 FRrn n..nnnnn n.nnnnn —M.39125
~ Lin B

o

OCHOOO Feature Printout

Date: <d> Time: <t>Fpp
Job: <7?1> Part: <mn> Operator: <u>
.jJ | | EPrT—e P e e T = 1 =
Step 3
Release the left mouse button.
[ Report P [=] 3
Features| Report| -
g - -
QC5000 Feature Printout
Date: <d> Time: <t>Ppp
Job: <7?1l> Fart: <n> Operator: <u> -~
i s
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To separate template windows

Step 1
Place the cursor of the desired template tab.

EE Report
Features | F\epugl

QC5000 Feature Printout

<t>Ppp
<I>

Time:
Part:

Date:
Jolb:

‘

<d>
<?1>

Operator: <u>

Step 2

Hold down the left mouse button and drag the template out of the window.

d

O circle 7
O circle 5
& Plane 1
FPoint 4 FRrn
pR RS B Report

.98338
00058
21868
.nnnnn

49964 -0.00301
49767 -0.03907
62520 0. 00000
nnnnn -N.39125

Primary

=R

z
3
3
n

0.37454
0.37424

OCHOOO Feature Printout
Date: <d= Time: <t>Fpp
Job: <7?1> Part: <mn> Operator: <u>
= | EPrT—e P e e = 1

L

Step 3

Release the mouse button.

EE Features 1S =] S
I|T|Name Datun X ¥ Z d r =
O Cirele 7 2.999368 0.49964 -0.00801 0.37484 0.18'
O Cirele 5 3.00056 2.49767 -0.03807 0.374249 0.16'
E Plane 1 Primary 3.21888 1.6z25z0 0.00000
* Point 4 Zero 0. 00000 0. 00000 -0.38125
- Line 3 2.17580 -0.00110 -0.35047 hd

QCH000 Feature Printout

Date: <d> Time: <t>Ppp
Job: <?1> Part: <n> Cperator: <u>
z T e e e | = I
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Creating New Templates
Creating a new template allows you to customize report formats and informa-
tion in the features list. For example, templates can be designed to export data

in a certain format.

To create a new template

= 10] %]

FE new_template

¢ |reature  [Posicion/bim[size  |oriencation [rorw/bam. [specaar

1 Plane 1|X 3.21868 XY« 0°00'00"(F 0.00000
N 1.82520 YZ« 90°00'0ar
z 0.00000 Z¥< 0®°00'oo"

2 Line 2|X 0.00000 XY« 90°00'00"(F 0.00000
N 1.49036 YZ« 0D®00'oar
Z —0.39204 ZX< 0®00'oon

3 Line 3|X Z.17580 K¥<179°E58' 14"(F 0.00000
N -0.00110 YZ< 0°00'00"
Z —0.33047 Z¥< S0°00'0o"

k3 Point 4|X 0.ooooo F [nipyu]ulululu}
N 0.ooooo
Z -0.381z5

Cirele X 0.374z24

Step 1

Select new template from the windows menu.

Step 2

Type a name for the template in the file name text box.

Hew Template Hame

Fiew_template. i

= et
[== Qc5000 REA
= Templates

Feature Templatas |_ c
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Step 4
Click OK in the new template name dialog box.

Hew Template Mame

niew_template. St

[=r ch
[£= Qc5000 RC-1
= Templates

Feoe Tewaer 5| [=e ] ek

Step 5
Select type of template to create in the dialog box.

New Template x|

{7 ] ’7




Chapter 6
User Setup Screens

Setup screens are available to the user for customizing display and some mea-
surement parameters. The specific screens that are avialable are often deter-
mined for each system by the OEM or by the supervisor responsible for system
setup and maintenance. A collection of setup screens typically made available to
the user is included in this chapter. Screens presented in this chapter are listed

below:
Setup task Screen Page

Setting up axis encoders Encoder set up program..........c.cceevevvenene 6-2

Tools/Customize Screens
Customizing screen colors Tools/Customize/Colors .........ccccccevenenee. 6-6
Including a startup message Tools/Customize/Miscellaneous ............. 6-14
Specifying error messages Tools/Customize/Errors........cccevevviunnenn 6-15
Specifying status bar information Tools/Customize/Status bar .................... 6-17
Specifying toolbar contents Tools/Customize/Toolbars ............c......... 6-18

Tools/Options Screens
Setting up video parameters Tools/OptionS/VED ........ccccovevveveieinennn, 6-23
Setting up touch probe parameters Tools/Options/Probes .........ccccceeveveieenens 6-36
Setting up programming parameters Tools/Options/Programming ................. 6-39
Specifying the number of program executions Tools/OptionNS/RUNS ........cccceveverierieiinenins 6-45
Selecting system sounds Tools/Options/Sounds ..........cccceeveieanens 6-46
Locking display and set up settings Tools/Options/LocksS ........ccccevevevieiiennnne 6-47
Specifying measurement parameters Tool/Options/Measure ...........cccceeeiveanens 6-49
Specifying displays of parts and probes Tools/Options/Part View ............cccceveee. 6-53
Assigning functions to joystick and foot switch buttons  Tools/Options/Buttons................c.cceve.e.. 6-63
Specifying display resolution and formatting time/date ~ Tools/Options/Display ...........cccccceeevvenene 6-67
Specifying encoder resolution Tools/Options/Encoder ..........cccccevvvirnens 6-69
Specifying system file locations Tools/Options/Files .........cccovevevevvinanens 6-71
Saving user settings and configuring general parameters Tools/Options/General..............c.ccccoveaee. 6-74

Tools/CNC/Screens
Setting up the joystick Tools/CNC/JoYSEICK ....ccovvvveirciiieiieie 6-79
Setting up the motion mouse Tools/CNC/Motion mouse............cccueeee. 6-83
Setting up and calibrating a probe rack Tools/CNC/Probe rack ..........ccccevvviurnenn 6-86
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Encoder setup program

The Encoder Setup Program is used to define and calibrate the system encoders.
The program must be run prior to attempting to configure other QC5000
setup parameters.

NOTE
Analog encoders must be configured and then calibrated. TTI
encoders only need to be configured.

Configuring analog and TTL encoders

Each system axis can be configured independently to accept input counts from
an analog encoder or a TTL encoder. Analog encoders require calibration, TTL
encoders do not. To configure an analog or a TTL axis encoder:

1 Shut down the QC5000 if necessary.

2 Double-click the encoder setup icon to launch the Encoder
program. The Custom Encoder Setup screen will be displayed.

Custom Encoder Setup Version: 1.33 Date: October 19, 1999

A

MIN:

RANGE:

| X Axis Display Type - Wave (Running)

Axis Awis Scale Type Interpolation Display Type

(& ¥ Axis " Current (Heidenhain) C %1 & Wave Freozo [ [ ok |
- g G ~ ~

O Asis * Voltage %2 Phase Calibrate | i |

" Z Ais CTIL © x5

( " Pseudo-Sinusoidal %10 m

3 Click an Axis radio button to select the Aris— Axis Scale Type ——
desired axis, then click an Axis Scale Type z ii"'s 5 S“:’e"' (scsohen)
radio button to select the desired encoder i R:Lage

" Z Axis -

i " Pseudo-Sinusoidal

(scale) type.
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NOTE
Select Pseudo-Sinusoidal if your TTL encoder output waveshape
is degraded by the capacitive characteristics of its cable/wiring.

4 Repeat step 3 for the remaining axes.

Proceed to the next section to calibrate analog encoders. TTL encoders require
no further action.

Calibrating analog encoders

Analog encoders require calibration. The process of calibrating analog encoders
is very straightforward and is identical for current and voltage output devices.
To calibrate an analog encoder:

1 Select the desired axis, Asis Asis Scale Type Display Type
X & %A 2 denha &
confirm that the correct Axis X Axis (" Cunent (Heidenhain) ‘[%:\’ave
M H ‘- I (v r
Scale Type is selected and click UG jiotage hate
" Z Axis 1L

the Wave Display Type.

£ oA " Pseudo-Sinusoidal m

2 Click the Calibrate button. You will be instructed to move the axis. Begin
moving the axis in slow, gradual back and forth or up and down motions, and

Custom Encoder Setup

Calibration is about to begin. Please start moving the X Axis and continue moving it until the calibration has been completed.

| oxél cancel |

click OK. The sinewave output of the analog encoder will be displayed as the
axis is moved. The display is shown as two sinewaves that are 90 degrees out of
phase. The real-time display changes as the encoder is moved, however, still
images can be captured for evaluation at any time by clicking the Freeze button.

Qlicking the Display button reverts to the real-time W Display Qj
display.

After a moment the Custom Encoder Setup window will also be displayed and
will show the changing output count value and the number of count errors
detected since the calibration began.

A -30787

I J:'i.
+1.26 PUUINAITI] Scale Erors Since Calibration: 0

oK I Recalibrate Cancel
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3 Continue moving the encoder slowly between the limits of motion until a
few full limit-to-limit motions have been completed.

NOTE

The waveshape can include imperfections that won’t affect the

accuracy of measurements.

However, irratic frequency or

amplitude variations or high noise content can cause

inaccuracies.

If any irratic output is noted, or if scale errors

appear, check the encoder head mounting, alignment and wiring

for problems.

4  When a few full limit-to-limit
motions have been completed with-
out scale errors, click OK to close the
Custom Encoder Setup window and
proceed to the next

step. Display Type
{* Wave
The display of scale | ¢ Phase

and error counts can
be recalled at any

Counter [
— K

5  Select the Phase Display Type to display the combined
phases of the encoder output as an ellipsoidal pattern in the
Custom Encoder Setup window as the encoder is moved slowly
between the limits of motion. Move the encoder and evalu-

ate the resulting pattern.

Custom Encoder Setup Version: 1.33

0.0

0.0 Sine +2.5

+1.25

Custom Encoder Setup

X [ 11461

Scale Errors Since Calibration; 0

| 0K [\I Recalibrate |
L3

Cancel |

+3.75

time by clicking the Counter button.

Display Type
" Wave

f‘t\\sPhase
Persistence

Date: October 19, 1999

MAX:

MIN:

RANGE:

+5.0

| Axis Display Type - Phase [Running) Persistence: 750

Al Az Scale Type Interpolation Display Type

X Axis " Current (Heidenhain) %1 " Wave Freeze [ OK I
(* i * o o

* Y Axis * Yoltage %2 * Phase Calibrate [ [—]Cancel
" Z Asis { BT * x5

C " Pseudo-Sinusoidal ™ %10 M
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The relative brightness of the pattern can be  [FEIR .
changed to facilitate the evaluation. Click
the Persistence buuton to display the Persis- Persistence [1 1o 10000) [100]

tence Adjustment data field.
OK ‘E | Cancel |
The persistence of the pattern image can be
changed from 1 to 1000. Higher numbers result in brighter pattern images.
The combined-phase pattern will form a circle when the encoder output phase

0.0 . . . 0.0
0.0 Sine +1.25 +2.5 +3.75 +5.0 0.0 Sine +1.25 +2.5 +3.75 +5.0
A Persistence of 100 produces A Persistence of 1000 produces
a dim display a bright display

amplitudes are equal. Generally when the pattern displayed is not circular, the
reader head will need to be realigned, and the encoder recalibrated from the
beginning.

6 When the pattern is circular, repeat the process described in steps 1 through
5 to calibrate any remaining analog encoders.
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Setup Tools/Customize screens

Colors screen

Most items on QC5000 screens are displayed in colors that can be changed
using tools provided on the Colors screen.

Customize @

Toolbars I ] I ] I

Colors Errors Help Misc Statusbar | Supervisor
I I l I ] Cancel |

Il Dark Edge Tool A et ; I

Bl DRO Axis Apply |
B DRO Digits

[ DRO Window

Ml Feature Stamp Background
[ Feature Stamp Filtered

[ Feature Stamp Selected Point
[ Light Edge Tool

B QC5000 Window

Il Results Text

[ Results Window

[ Part View Parents

Il Part View Probe Indicator

Il Part View Selection Border
[ Part View Window

[ Pattern Finder Failure

[ Pattern Finder Success

Il Point Stake Marks

[ Probe Selector Background
Il Probe Selector Current Probe
@ Probe Selector New Qualification

I 1 Membin Calamtae Ol Oemlifimabine

¥ User settable =

The default color of each item is shown next to the items name in the list box.
Changing item colors

To change the color of an item:
1 Scroll to the desired item
if necessary and highlight it ER“""S Window #|| _ Set Color...

by clicking the mouse cursor | BB Pan View Probe Indicator

: I Part View Selection Border
on the item name. L] Patt View Window
3 Pattemn Finder Failure

. Fi
2 Click the Set Color but- E ] P Sl

ton. The color palette will be [ Probe Selector Background
I Probe Selector Current Probe

dlsplayed. [ Probe Selector Mew Qualification

3 Click the new color for [ Probe Selector Old Qualification
. . Il Probe Selector Text

the selected item and click [ Temporary Point Stake Marks

OK [] Profile Background Color

Bl Whisker Failed Inside
I Whisker Failed Outside

[ Whisker Passed Inside 0-50%
Set Color... [ Whisker Passed Inside 50-100%
[ Whisker Passed Outside 0-50%
[ Whisker Passed Outside 50-100% 3
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Color list items

[ Results Window ~
[ lPart View Parents
I Part View Probe Indicator
Il Part View S
[ Part View W
E Pattern Findq Basic colors:
Pattern Finds
Il Point Stake W=
B Probe Selecd Il [ [
B Probe Select| Il I [0
[ Probe Select =
[ Probe Select
B Probe Selec N N I
[ Temporary P| e
[ Profile Backd =
B Wi ol Cusom colrs
= Whisker Pa EEEEEEEN
[ Whisker Pa
[ Whisker Pa ENEEEEEE
[ Whisker Pa

Set Color...

EEEENN
EEEET
TTHEEEN
EEEENET
THEEEN

[ ok | cancel |
A3

Items included in the list are shown below and described in subsequent pages.
Dark Edge Tool
DRO Axis
DRO Digits
DRO Window
Feature Stamp Background
Feature Stamp Filtered
Feature Stamp Selected Point
Light Edge Tool
QC5000 Window
Results Text
Results Window
Part View Parents
Part View Probe Indicator
Part View Selection Border
Part View Window
Pattern Finder Failure
Pattern Finder Success
Point Stake Marks
Probe Selector Background
Probe Selector Current Probe
Probe Selector New Qualification
Probe Selector Old Qualification
Probe Selector Text
Temporary Point Stake Marks
Profile Background Color
Whisker Failed Inside
Whisker Failed Outside
Whisker Passed Inside 0-50%
Whisker Passed Inside 50-100%
Whisker Passed Outside 0-50%
Whisker Passed Outside 50-100%
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Dark edge and light edge tools
Each VED probe consists of a dark edge tool and a light edge tool. The dark
and light edge tools must be oriented properly to scan across an edge:

* The dark edge tool must be on the dark side of an edge
* The light edge tool must be on the light side of an edge

In the example shown here the Circle
VED probe is correctly oriented with the
dark side tool in the black, and the light

side tool in the white.

The default colors are:
Dark edge tool: Black
Light edge tool: Green

Dark edge tool Light edge tool

DRO axis, digits and window
DRO colors that can be changed are shown below:

X

Y
Z |
| Q

I
Axis Digits Window

The default colors are:
Axis: Black
Digits: Red
Window:  Gray
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Feature stamp background, filtered and selected point
The feature stamp colors that can be changed our shown below:

Selected

F = 0.00161

Filtered

The default colors are:
Selected: Orange
Background:  Black
Filtered: Yellow

QC5000 window

The background color of the QC5000 g

window can be changed.

The default color is: Dark green

Results text and window
The Results window text and back-
ground colors can be changed.

The default colors are:
Text: Black
Window:  White

Background

Window

@ I circle 6, from 71 of 90 points

r =0.24992 d =0.49983
X =1.23969 Y =0.42986 Z =0.00000
F =|:l.|:ll]39|3 RF= Temp | PP= XY
[ I
Text Window
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Part view parents, probe indicator, selection border, window
The part view colors that can be changed are shown below:

Window

Probe indicator —I.
Parent I

Selection border

SE

Line constructed of two parent circles

NOTE
c The probe indicator is enabled by clicking the View/Show position
indicator menu item.
The default colors are:
Window: White
Parent: Orange
Probe indicator: Blue
Border: Blue

Pattern finder failure and success

When attempting to teach the pattern finder VED probe a new pattern, failure
or success is indicated by a brief message on the screen and by the color of the
pattern finder Circle.

Failure/Success
circle

Always green

The default colors are:
Successful teach: Green circle
Unsuccessful teach: Red circle
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Background

Point stake marks

As points are a acquired, point stake
marks are displayed on the screen indi-
cating data point locations.

The default color of point stake marks
is Red.

Point stake marks

Temporary stake marks
VED probes can be fired manually at
the user’s discretion, or continuously by
the system. When VED probes are fired
continuously, temporary point stake
marks are continuously displayed on the
screen to indicate data point positions.
These point stake marks are smaller and
generally different in color than the point
stake marks described above.

The default color of temporary stake
marks is cyan.

Profile background
The background color of the Measure
Profile window can be changed.

Temporary stake marks

Temporary stake marks

X 0.00893
v: 0.00474
a: 0*00"16™
F: 0.01622
#:1270 of 1270
T: Fail

Ok I Enter Pt I Remove Last I Cancel I

Fit Reset

Tolerance...

~ Allow X ~ Allow Y

~ Allow A I” Pass Only

The default color of the background is white.
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Probe selector background, current probe, new qualification,
old qualification and text

The probe selector is used to select and qualify the positions of indexable probe
heads. The probe selector colors that can be changed our shown below:

X

New qualification

237.50 b105.00

Text : El

New qualification

Current probe

o -sackground

The default colors are:
Background : Blue
Current probe: Red
New qualification: ~ Green
Old qualification: ~ Yellow
Text: Black

Whiskers (used to display profile form errors)

During profile measurements, shapes are measured and compared to nominal
profiles. The differences between actual and nominal data generate form errors
inside and outside material surfaces. The default colors of whiskers are:

Failed inside: Red

Failed outside: Red

Passed inside 0-50% of tolerance: Green
Passed inside 50-100% of tolerance:: Yellow
passed outside 0-50% of tolerance:: Green

Passed outside 50-100% of tolerance:: Yellow

IO

Inside material
whiskers

- - -
~ Outside material
whiskers
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Goto
Joystick
| v Motors Off
Release Probe
Deactivate Touch Probe...

Ctri+F8

|
|
‘ Capture Image
! Programming »

Tips for highlighted menu items appear in the status bar

On-screen help is available in the form of tool tips for:

Menus (tips for menus appear in the status bar)
Toolbars

Status bar

Results window

Check the desired box(s) on the Help screen to show tips for the associated
item(s).

-Anglc Display Mode -

[ows [ No Program

Circle 1, from 90 of 90 points

d =0.50162

24113 Y =0.42916 Z =0.00000
00671 RF= Temp PP= XY
Projection

Results window tooltip

Allows customization of toolbars, the statusbar, window colors, help, and errors

‘4 Start

< QCS000 Part:Untited

Customize

Toolbars | | |
Colors | Emors | Help |
™ Show menu tips (on statusbar)
™ Show toolbar tips
W Show statusbar tips

¥ Show results window coefficient tips

W User settable

Misc

I |

| Statusbar | Supenvisor

All tooltip boxes are checked by default.

Cancel

il

Apply
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Misc screen

The Misc screen contains a data field for entering a message that will be dis-
played when the QC5000 program is started.

Customize |Y]

Toolbars | | |
Colors | Emors | Help | Misc | Statusbar | Supemisor

Cancel |
Startup Message
| Apply |

[ User settable u

Enter the desired message directly into the data field.

Startup Message
| CMM uses air bearings - tum on aif

Startup message example

The message field is empty by default.
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Errors screen

Error messages can be displayed that describe most system errors. These mes-
sages are listed below.

NOTE
The error messages are not necessarily listed in their order of
appearance in the Error screen list box.

System error messages

* Temperature Compensation should be disabled before doing any kind of Teach or Calibration.

* NC control off.

* A Device Driver is either not installed on your PC, or is not working properly. Because of this, the Axis
Cards will not work.

* An Axis Card is either not installed on your PC, or is not working properly. Because of this the DRO will

not work, and measurements can only be probed using the Demo Stage (located under the Windows

menu).

* A scale error has occurred on your X axis.

* A scale error has occurred on your Y axis.

* A scale error has occurred on your Z axis.

* A scale error has occurred on your Q axis.

* A hardware error has occurred while trying to read your Axis Card.

* The measurement failed.

* This arc measurement may not be repeatable due to short arc length.

* This line measurement may not be repeatable due to short line length.

* This measurement may not be repeatable due to short axis length.

* This construction is not currently supported.

* There are one or more statistical outlier points in this measurement.

* This distance is valid only in the cardinal directions.

* Poor form - No feature was found for these points.

* Warning: result has poor form.

* The features you have selected are on different projection planes. The result will be 3-D.

* Insufficient data - this result could only be approximated.

* The position of the material is ambiguous.

* This alignment can be done only in the primary workplane.

* This alignment will delete magnetic planes.

* This alignment may convert projected features to 3-D.

* Projection must be on to measure this feature.

* The result is out of range.

* There is no intersection between these features.

* Lines intersect.

* The points probed in Measure Magic do not make a good enough feature of that type.

* Datum Magic could not complete successfully because an invalid feature type was measured.

* This alternate fit computation failed

* Please use the blob probe for this measurement

* Cannot complete programmed move

* You can’t use the crosshair probe while using Measure Magic or Datum Magic.

* The magnification that you are in has not been calibrated. The points that are about to be entered into
the measurement may be invalid.

* Sorry, but motors are currently turned off.

* A following error has occurred on your X axis.
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* A following error has occurred on your Y axis.
* A following error has occurred on your Z axis.
* A following error has occurred on your Q axis.
* A limit switch on the X axis has been hit!
* A limit switch on the Y axis has been hit!
* A limit switch on the Z axis has been hit!
* A limit switch on the Q axis has been hit!

Any of these error messages can be disabled by clearing their check boxes. All
error messages can be disabled simultaneously by checking the Disable all sys-
tem error messages box.

Customize f_Y|

Toolbars | | | | ]
Colors ] Errors | Help | Misc | Statusbar ] Supemvisor

Cancel |

ﬁA Device Driver is either not installed on your PC, or is not worl A |

BJAn Axis Card is either not installed on your PC, or is not workil _’ Apply

BJA scale error has occurred on your X axis

(A scale error has occurred on your Y axis.

BJA scale error has occurred on your Z axis.

A scale error has occurred on your Q axis.

BJA hardware error has occurred while trying to read your Axis C:
(3 The measurement failed.

[ This arc measurement may not be repeatable due to shont arc
[ This line measurement may not be repeatable due to short line
[ This measurement may not be repeatable due to short axis len
[ This construction is not currently supported.

[ There are one or more statistical outlier points in this measurer
[ This distance is valid only in the cardinal directions.

[ Poor form - No feature was found for these points,

[EWaming: result has poor form.

[ The features you have selected are on different projection plane
glnsufﬁcient data - this result could only be approximated. 7

™ Disable all system eror messages.

[ User settable e

All error messages are enabled by default.
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Statusbar screen

The status bar extends across the bottom of the QC5000 screen. The status bar
can be customized to display a variety of system and measurement status infor-
mation by checking or clearing boxes in the Statusbar screen.

['6/11/04 [Cartesian [Inch | Ved Probes [mag_1 [Auto [Temp [DMS | |'No Program
Customize E|
Toolbars | | | | ]
Colors | Emors | Help | Misc | Statusbar | Supenisor
Cancel |
anie A
%Cartesianﬁ'oiar —J Apply |
Inch/MM ;
OLayer —,
BProbe Family
OCamera
EProbe Info

EProjection Plane
EReference Frame
FEOMS/OD

HESLEC

EProgram

OTool Status
CJFOV Size

OTrue Magnification
OPixel Size

OFine Position State
[JZ/Q Joystick State 3

¥ Display items from left to right

¥ User settable -

To display information in the status bar, highlight the
desired item and click Show.

%\HEWMM M
EFrobe Family k
Information can be displayed in the status bar from
left to right, or from right to

left. Click the Display items R Dioly s b 1 i

from left to right box for left to
right presentations.

CdReference Frame

CITrue Magnification

CIPixel Size

CIFine Position State %
12/ Joystick Stats &

¥ Display items from left to right

The default status of the status bar depends on system
configuration.
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Toolbars screen

Toolbars can be customized to facilitate measurement, programming, file and
other activities using functions provided by the Toolbars screen.

Colors I
Toolbars ]

Emors | Help I

I I

¥ Display buttons without raised borders
¥ Allow toolbars to be docked with other windows

Misc | Statusbar | Supenisor
]

]

Cancel |

Apply |

Toolbars Buttons In Toolbar All Possible Buttons
CNC A I. ................ [o] (o -~
Custom 1 Motors On/Oft
Custom 2 Goto Here
Custom 3 Goto Selected Feature
Custom 4 Axis Lock
Datum Fine Position
File Goto
Capture Image Datum
Measure Datum Magic
Part Programs Primary Plane
Probe Primary Cone
Program Primary Cylinder
Profile Secondary Line
olerance Zero Point
ed v Save Reference Frame v

|

Map Part... ‘

Map Workspace... ‘

V¥ User settable

All QC5000 toolbars are shown in alphabetic order in the Toolbars listbox.

NOTE

Toolbars are shown or hidden by

checking or clearing boxes

. . . BCNC Show OK
contained in the View/Toolbars Clcmbion | : S
screen. hwe’ || icemcet|

OCustom 4
EDatum
Displaying toolbar buttons OFile

Click a toolbar name in the Toolbars | [BMeasue

listbox to display its contents in the But- | |@Probe
. . & Program
tons in Toolbar listbox. OProfile

Toolbars Buttons In Toolbar

Goto Here

Motors On/Off

Goto Selected Featurs
Axis Lock

DOWorkspaces

olerance

ed v
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Adding buttons to a toolbar
To add a button to a toolbar:

H H Toolbars Buttons In Toolbar All Possible Buttons
1 Click a toolbar namein the == ol o e Ry ~
Toolba['s hstbox' (Custom 1 ause program Fine Position
(Custom 2 et Current Step Goto
ICustom 3 Pl =07 R (] SS——— [N 1T]; | R em—
(Custom 4 un program from ste| Datum Magic
Datum ingle step Primary Plane
IFile IGoto Here FPrimary Cone
(Capture Image
IMeasure
Part Programs
Probe
rofile
olerance
_ed ~ -~
2 Scroll to the matching  ropms -
toolbar button group in the All ~ [ve | [RecordEda Program ] e Programiring ~—-wre 4
. . (Custom 1 ause program cord/Edit Program
possible buttons listbox. Custom 2 et Curren Step ause program
(Custom 3 ew Run et Current Step
(Custom 4 un program from stey Run
Datum ingle step n program from step
File oto Here ingle step
Capture Image oggle Break Point
Measure dit Steps
Part Programs -Goto Statement
Probe -Then Statement k
Ise Statement
Ise-if Statement
oto Label
abel ~
3 Click the desired button Toolbars Buttons In Toolbar All Possible Buttons
l- k ICNC -~ ecord/Edit Program -~ | e Programming «----- e A
name and clic Copy [Custom 1 ause program ecord/Edit Program
(Custom 2 et Current Step
(Custom 3 ew Run
. Custom 4 fro
The new button will be shown  [5aim e T
. . . File oto Here
in the middle Buttons in |t image ooghe Break Paint
: Measure
Toolbar listbox and added to it .
the toolbar. robe
file
olegrance
_Od v
Removing buttons from a toolbar
To remove a button from a toolbar:
1 Click the toolbar name in the Toolbars listbox. Tg::"‘ Bittons I Tookiar
-~
(Custom 1
(Custom 2
(Custom 3
(Custom 4
(Daturn
File
(Capture Image
Measure
Part Programs
Probe

2 Click the button you wish to remove and click

the Remove button. Tookses
[CNC ~
iCustom 1
. . [Custom 2
The button will be removed from the Buttons in Custor3
. ustom
Toolbar listbox and from the toolbar. atum

]
(Capture Image
IMeasure
IPart Programs 10
(Probe
IProgram 100
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Enable/Disable raised edges for toolbar buttons
Toolbar buttons can be displayed with
or without raised button edges. Check
or clear the Display buttons without
raised edges box as desired.

32w [>>]>>(©

With raised edges

Colors ] Errors ] Help | Misc
Toolbars ] ] ]

i, Display buttons without raised borders

T Y S Y0

Without raised edges

Allows/Prohibit toolbar docking
Toolbars can be docked to the inside
edges of QC5000 windows. Check or

clear the Allow toolbars... box as desired.

Mapping parts to a toolbar
Parts can be mapped to toolbar buttons when more structured or automated
operator environments are required. To map a part to a toolbar:

1  Click the toolbar that

‘Allow toolbars to be docked with other windows

Colors ]
Toolbars 1

Errors ] Help | Misc

I l

[~ Display buttons without raised borders
¥, Allow toolbars to be docked with other windows
T

bars

Buttons In Toolbar All'l

inside the Video window Toolbars Buttons In Toolbar All Possible Buttons
il 1 CNC 4 | |New Pant I CNC -~
will include the new parc  |oN¢ i Ig""“‘ =g
button. Toom All oto Here
Custom 3 Goto Selected Feature
Custom 4 Axis Lock
: Datum Fine Position
2 Click the Map Part [ e
Capture Image Datum
button. Measure Datum Magic
Part Programs Primary Plane
Probe Primary Cone
The Map Part to Button  [progam Primary Cylinder
: . . Profile econdary Line
file dialog box will be dis- ~ f7* o Poig
played. Ved 3 Save Reference Frame 3
Map Part... |
3 Click the file name of ~ (Ery==——" RIx
the desired part and click Lockin [ Pame 7] -~ @
OPCH. .Ql’ut_l,SPa
gwt}-m
glmewl' | T part_3.5PA
You will be asked if you @
wish to have the part’s pro- Deskiep
gram run automatically )
when the button is L
pressed. o7
My Computer
Mw;:& Fie name: |Pat_a5P8 =l o:mh ]
Files ol type: | Past Files =] Concel |/
Click Yes or No as desired. :
Do you want to automatically run the part program when this button Yes
is pressed?
No Q I

6-20
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Map Button To Workspace

The new part button will appear in the Buttons in Toolbar list.

4  Click OK. The new part button will be displayed in the toolbar.

5  The current workspace was changed
when the new button was added, and
now must be saved. Click View/
Workspaces/Save workspace as...

Save the workspace under an existing or
a new file name.

Mapping workspaces to toolbar
Workspaces can be mapped to toolbar
buttons to simplify and speed the pro-
cess of changing operators. To map a
workspace to a toolbar:

1 Click the toolbar that will include

the new workspace button.
2 Click Map Workspace.

The Map Button to Workspace file dia-
log box will be displayed.

Zoom Al
Zoom Window
Zoom Special

Preset Yiew
Wiew Rotator

Show Position Indscator
Show Reference Frame Indicator

Layer Contral...
Toobars...

Undts

[ Measwre Datum Probe Took

Open Workspace...

Save Workspace As...

1. Jeff
2. Chvis
3.6d
Toolbars Buttons In Toolbar
NC - ew Pant
ustom 1 Print
oom All
(Custom 3 Pan_4
(Custom 4
Datum
File
(Caplure Image
Measure
[Part Programs
Probe
Program
g P Profile
@@ Tolerance
Ved w

Lookin: | () Workspaces

R R = =

D [Boeos

My Recent

| Sws
Documents Qm:

Desktop

2

My D

My Computer

-

E et sws)
=) ved.sws

Open.

Map Part...
Map Workspace...

3 Click the file name of the

desired workspace and click

The new button will appear in
the Buttons in Toolbar listbox.

My Network  File name:
Places
Files of type:

[Wotkspaces

Lef Lo

File
Open Capture Image
|_l§'|| Measure

Part Pro grams
Probe

4 Click OK. The new workspace button will be
displayed in the toolbar.

Program

Profile

Tolerance

ed ~

Toolbars Buttons In Teolbar
CNC A | INew Part
Customn 1 Print
iZoom All
Custom 3 Part_4
Custorn 4 Lefl
Datum

E’i =) iQi Part_4 i Jeff I

6 - 21
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5 The current workspace was changed [l Messxe Dotum Probe Tods

Zoom Al
when the new button was added, and = 3200,

now must be saved. Click View/ | zomspecs »
Workspaces/Save workspace as...

Preset Yiew L3

Save the workspace under an existing or

a new file name. View Rotator

Show Position Indscator
v Show Reference Frame Indicator

Layer Control...
Toobars...

Unsts L]

Workspaces Open Workspace...

1. Jeff
2. Chis
- 3.ed
Creating custom toolbars

Custom toolbars can be created to include any combination of buttons that
organize measurement functions, parts, workspaces and other elements of the
QC5000 operating environment. Up to four custom toolbars can be constructed
to provide unique work environments that satisfy specific operator and applica-
tion requirements. To create a custom toolbar:

1 Clle one Of the fOlll' cus- Toolbars Buttons In Toolbar All Possible Buttons
. [CNC 71 1 —— ] m— BT — 7
tom toolbars in the Toolbars  [custom1 otors On/Of
. (Customn 2 oto Here
llStbOX. oto Selected Feature
C 4 Lock
D:z:'nm FII':: Po;nmn
NOTE optur
M:f:ufemage Datum Magic
If the custom toolbar [eiFogems Primary Plane
contains buttons [ ey Cyinder
already, it might be ﬁé?i'i’m o
necessary to select [ * et

another custom toolbar
or to remove the existing buttons.

2 Add any desired buttons ek Butions In Toolbar Al Possible Buttons
. CNC ~ Ellmal’j‘ Plane Primary Plane ~
ﬁ'om the AH pOSSlblC buttons Custom 1 econdary Line Primary Cone
. Custorn 2 Primary Cylinder
listbox, and map parts or | econdary Line
: Custom 4 M
Workspaces to buttons lf de‘ Datum ave Reference Frame
. d File Lauto Projection
sired. (Capture Image [Projection Off
Measure XY Projection
Part Programs YZ Projection
Probe L2 Projection
Program Magnetic Planes
Profile Rotate
Tolerance (World Reference Frame
Ved ~ [Temporary Reference Frame  +
| < Copy |
3 Show the new custom toolbar by high- |8 X

lighting it in the View/Toolbars listbox and

SWI Co]
clicking Show.

Hide Cancel I
The new toolbar will be displayed.

COIWorkspaces
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Setup Tools/Options screens

VEDscreen

Use the VED screen to configure video measurement and display parameters.

|
Buttons ] Display ] Encoders ] Files ] General (]’ |
Locks ] Measure ] Part “iew ] Paint Filtration ] Probes
Programming ] Runs ] SLEC ] Sounds ] Square Cancel |
Supervisor ] WED ] ] ]
InchitAha |

[ Realign probes in High Accuracy mode
[ Always do an Advanced Teach

v Scale video charts to magnification

Mumber of Pattern Tool search rings ID

Search ring overlap (pixels) |1D
¥ pixel size at 1x magnification |1.DDDD

[ Allow crosshair probe to rotate

[~ Allow video charts to rotate

[~ Allow video charts to be moved with the mouse
[ Make video charts move with the part

Image Type
 NTSC Calor

& NTSC Black and White
 PAL Calor
= PAL Black and White

Animate VED tools every (milliseconds) 500

Max distance from edges of Field Of View that YWorm Tool will scan (pixels) I‘IS—
™ Prompt for the pattern file name during a Pattern Tool teach

[ Enable FO% Spherical Correction

[~ Enable FOY NLEC

[ Second monitor resolution is 800 x GO0

[~ User settable —

Automatic probe alignment and the high accuracy mode

VED probe alignment affects the quality of feature data. Improperly aligned
probes can result in inaccurate feature measurement results.

Check the Realign probes... box to au- _ o
tomatically optimize the alignment of ] Szl ke o il seeuieey) o
VED probes when they’re fired.

o
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Specifying the advanced teach mode

Video probe edge recognition is optimized using either the Standard or Ad-
vanced edge teach tool.

The Standard edge teach tool automatically optimizes video edge recognition
based on 1 of 4 specified edge algorithms; First, Strongest, Auto or Soft.

Edge Teach [

Place the simple tool over the edge and press QK. oK

Edge Algorithm
& First

Cancel

Pl

" Strongest Advanced. ..

= Auto

i~ Soft

The advanced edge teach tool optimizes video edge recognition based on a speci-
fied edge algorithm or permits the user to optimize edge recognition manually.

Advanced Edge Teach 7 x|
Edge Algorithm
& First s

" Stongest Cancel |

 duto Teach |
-.ixﬁlldhr]“b* SDH Edge |

|E Min Cortrast

227 113 Edge Strength

Check the Always do an advanced teach
box to specify the advanced edge teach
tool as the default.

[T Always do an Advanced Teach
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Scaling video charts to magnification

=

Video charts are overlays that are super-
imposed over part images to facilitate
visual inspections.

NOTE

The video charts are drawings
created for specific parts and
saved as .DXEF files in the QC5000
Imports directory.

Check the Scale video charts to magnifi-
cation box to automatically maintain a
consistent chart-to-image ratio as the
video magnification is changed.

Video chart scaled to maintain consistent chart-to-image ratio

Video chart not scaled
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Specifying pattern search rings

Search rings expand the area evaluated by the pattern tool beyond the current
field of view during CNC program execution. Each search ring expands the
pattern tool search in a clockwise series of rectangles. The size of each rectangle
depends on the pattern tool size and the search ring overlap specified.

N

Initial FOV

FOV plus 1 search ring
During program execution, the initial field of view is evaluated. If the target
pattern is not found, and search rings were specified, the field of view is moved
to the lower-left corner of the first search ring. Then the pattern search contin-
ues as a clockwise series of (field of view) rectangles is added until a feature is

found.

If the target feature is not found, the search continues to the next ring, or stops
if no additional rings were specified.

FOV 2,5 L FOV29

FOV13 i FOV 15 FOV13 P FOV1S

N

Initial FOV FOV11 ﬂ FOV 1,7 FOV 1,1 i FOV 1,7

\j \j

FOV plus 1 search ring Fov2l ﬂ FOV 2,13

FOV plus 2 search rings
Enter the number of desired the search rings into the Number of pattern... field.

Mumber of Pattern Tool search rings 0
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Specifying search ring overlap

Pattern tool search rings and fields of view must overlap to ensure that target
features will be found. This search ring overlap is specified in pixels.

Target features must be enclosed completely within a field of view to be recog-
nized. Since features can sometimes be located across the boundary between
two adjacent field of view rectangles, the specified search ring overlap must be
slightly larger than the target feature, as shown in the example below.

FOV |y FOVLS FOV | |8 FOV 16
Search ring overlap too small, feature Search ring overlap OK, feature
not recognized found in FOV 1, 6
NOTE
A more detailed discussion of search rings is included in
Chapter 3: Probes.

Enter the desired overlap in the Search
ring overlap field in pixels. Search ring averlap (pixels) |1D—
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Calibrating the display of magnification value

The video window image magnification is displayed in the bottom-right corner
of the QC5000 main screen.

o ES000 Part-ntitied

s from 95 of 100 points

1.25263 d = 2.505286
=-2.80021 Y =13.56133 Z ==9.86530
0.00542 RF= Temp FP=XY

34x

The image magnification depends on the optical characteristics of the system
and must be found by performing the measurement procedure provided below.

Calibration procedure
Step 1
Verify that the X pixel size... field is set to

1.000 ¥ pixel size at 1x magnification ] 1.00000

Step 2
Click Tools, Customize and then click the Status bar tab.

Toolbars ] I ] I ] QK

Caolors I Errors } Help I Misc } Statusbar I Supervisor
Cancel
[ Date ~ Shiwe

i y Apply

B Inchihand Hid
[Layer »Lj

[ Projection Plane

I DMS/0D

[ True Magnification
[Pixel Size
[Fine Position State n

HZG Jozstick State 2

v Display items from left to right

Iv User settable =
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Step 3
True magnification must be enabled. If the True magnification box is not checked,
click on 7rue magnification and then click Show.

Customize ‘X‘
Toolbars } ‘ } ] } OK
Colors | Ewors | Help | Misc | Statushar | Supenisor 4

Cancel
[ Date ~ Shor
[ Cartesian/Polar m Apply
& Inchihit
Ellayer |
[ Prabe Family

ClCamera

[ Probe Info

[ Projection Plane
& Reference Frame
<I1DMS/0D

SLEC

B4 Program

[CITool Status
EFOY Size

IE{True Magnification
CIPixel Size

CdFine Pogition State b
[JZ2/Q Joystick State &

¥ Display items from left to right

¥ User settable e

Step 4
Click OK to close the Customize screen, and then return to the 700ls/Options/
VED tab.

Step 5

Bring a standard artifact into sharp focus in the video Window’s field of view.
The Metronics calibration slide is an excellent standard to use for this proce-
dure.

Step 6

Measure the distance between 2 of the
standard’s marks on the computer
screen using a scale or ruler. Measure
as great a distance as possible.

)4-_r—‘1-5'm|mnr||a N 1 0l e -1y

Step 7

Calculate the measured magnification
by dividing the measured distance
(Step 6) by the actual distance shown
on the standard.

Measured magnification = Measured / Actual

Step 8
Calculate the pixel size factor by dividing the measured magnification by the
magnification value currently displayed in the right corner of the status bar.

Pixel size factor = Measured Magnification / Status bar value

Step 9
Enter the pixel size factor into the X pixel

size... field.
z f ¥ pixel size at 1x magnification |D.2?5849

NOTE
The value shown here is only an example.
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Allow crosshair probes to rotate

Probes that detect edges are most effective when oriented orthogonally to the
edge. Since feature edges can be positioned at any angle, edge detection probe
rotation is enabled by default. However, crosshair probes are point measure-
ment tools and probe rotation is disabled by default. Crosshair probe rotation
can be useful when the feature geometry makes the crosshairs difficult to see on
the screen.

M

Default crosshairs are difficult to see Rotated crosshairs are easy to see

Check the Allow crosshair probe to rotate box to

. . ™ Allow crosshair probe to rotate
enable crosshair rotation.

Allowing video charts to rotate

Video chart rotation is disabled by de-
fault. Video chart rotation can be use-
ful when the alignment of the part in @
the field of view does not match that of ® .
i e

the imported chart.

Click on the Allow video charts to rotate \

box to enable video chart rotation.

[ Allow video charts to rotate
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Moving video charts with a mouse

The video window origin is located in the top-left corner of the video window.
When a video chart is loaded, the video chart origin is positioned over the video
window origin. This initial alignment can sometimes cause portions of the
imported chart to fall outside the boundaries of the video window.

Check the Allow video charts... box to

allow repositioning of the chart using the

I~ Allow video charts to be moved with the mouse
mouse.

. > i m ]
|\|7++%@BBBB|]]@V“*~E|EE@@@d [ +--CERREEBEe v+ HEKROOL®D O
==/ &[4
i — e

£l =l

2[5 2[5
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Moving video charts with the part

Video charts are positioned over part features with the mouse. By default, if the
part position is changed, the chart position must be realigned manually using
the mouse. This is acceptable for small parts, but when parts and associated
charts extend beyond the field of view, the part position will usually be changed
repeatedly and manual realignments would reduce throughput.

Check the Make video charts... box to automatically maintain chart-to-part align-
ment as the part is moved.

[ Make video charts move with the par

Specifying video camera image type

Check the Image type radio burton that corresponds to the output format of your
video camera system.

Image Type
T NTSC YiC

+ NTSC
O PALY/C
" PAL
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Specifying video probe animation rate

Video probes are animated to indicate video scan direction and to enhance
visibility. The animation shows dashed lines moving along the probe path in
the direction of the scan.

Animation intervals are entered to increase or decrease the animation rate. Small
intervals result in high rates and smooth animations, but commit more com-
puter resources. Large intervals result in lower rates and animation hesitation,
but commit fewer resources.

Enter the desired animation 1r}t§rval L0y ote VED tools svery (millseconds) [80—
the Animate VED... field in milliseconds.

Specifying maximum field of view for worm tool (probe)

The worm probe scans along an edge until the scanning process is complete, or
the scanning is terminated by an error or by an enabled scan-limit boundary.
The scan-limit boundary is shown in red when enabled, and in green when

disabled.
O E— 4 - — A
/*~I+:@EELDBEIO 3 L CEINET A+-rOEBEREEBEQ - *Llll @@D
|4 i 0 I s g O = |é M '.| =
i = | B i
B o1 B i
= L | o | v |
::::z|||||:H|‘II:::;:IHyIHII‘I'l
Red boundary line Green boundary line
Scanning stops at scan-limit boundary Scanning continues beyond field of view
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NOTE

A more detailed discussion of the worm tool is provided in
Chapter 3: Probes.

When the scan-limit is enabled, the limit boundary can be configured to pre-

vent scanning within a specified number of pixels from the edge of the field of
view.

mag_7
mag_7?
mag_7?
mag_7?

¥id Eﬂ f I "
A+-OREEREBEC Y FHANNOOOB A+-rOREREREEEC v+HANNOOO®
b L1 (6] O (e & O] o
- | =N | ] =
=R = ] }
2 3 . 2 3 Bl
4 5 | 45 ‘
6 7 <Y 6 7 |
8 9 | 8 9 A
10 : 10 s

ERERHERE RN ::::|||\|ii1|‘||

mag_?
mag_7

mag_?

Scanning prevented 30 pixels from edge of field of view  Scanning prevented 75 pixels from edge of field of view

Limiting worm tool scanning to the center of the field of view eliminates the
effects of lens-edge aberrations.

Enter the desired boundary distance into the Max distance from edge... field.

Max distance from edges of Field Of Yiew that YWorm Tool will scan (pixels) |10

Specifying pattern file names

Whenever the pattern tool is taught a new pattern, it can be saved automatically
in the Parts folder using a default filename, or can be saved in another folder
using a user-specified filename.

The default file naming convention is:
Part name_Pattern (n).5pt
Where n is incremented for each new file.

Check the Prompt for pat-
tern file name... box to
specify a pattern file name
and storage location whenever a pattern is taught to the pattern tool.

[~ Prompt for the pattern file name during & Pattern Tool teach
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FOV spherical and NLEC corrections

>
A

Normally, measurements are made at or near the center of the optical system to
avoid aberrations normally present near lens edges. Spherical and NLEC cor-
rections compensate for these aberrations, but can only be enabled by OEMs
and distributors after performing specific calibration procedures.

NOTE
Contact your OEM or distributor for more information regarding
these two corrections.

CAUTION

Do not change the status of the Enable FOV spherical correction
or Enable FOV NLEC check boxes without specific instructions
from your OEM or distributor.

[T Enable FOW Sphertical Caorrection
" Enable FOV NLEC

Specifying a larger video window

Windows XP systems that include smaller monitors can sometimes benefit from
larger live video part displays. The default display resolution of the monitor
used for live video displays is 1024 X 768 pixels. Changing the resolution to
800 X 600 pixels enlarges the video display of parts.

NOTE
Larger video displays of parts do not provide increased
measurement accuracy.

To change the resolution of live video displays on Windows XP systems:
Step 1
Close the QC5000 program

Step 2

Right-click the deskrop, click Properties and then click Seztings.

Step 3 .
Click the monitor used for live video — [HEREASCIANE 2X
displays and then Change the screen Themes DesktuﬁgrScleemSavel" Appearanca| Settings |

Dirag the monitor icons to mateh the physical arangerment of your monitors

resolution to 800 X 600 pixels.

Step 4 KB
Click OK to save the revised Settings.

You will be asked if you wish to re-

tain the new Settings. Click Yes. D
! 1. Default Manitar on Coreco Imaging Bandit |1 Display Driver (%) - |
Screen rezalution Color quality
) bess T M ighest (32 bi) v
Monitor Settings ) 800 by GO0 pisch: I/ = 'm
@, Your desktop has been reconfigured, Do you want to keep (] Use this device as the primary maritor.
\_./ these settings? Extend my Windows desktop onto this monitor.
l | dentify ] l Troubleshoot, ] [ Advanced ]
Reverting in & seconds
k [ ok M [ Cancel ] [ Apply ]
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Step 5
Launch the QC5000 program.

Step 6
Click Tools/Options/VED tab.

Step 7
Check the Second monitor resolution is 800 X 600 box.

I~ Second monitor resolution is 800 % GO0
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Probes screen

Use the Probes screen to configure touch probe parameters including:
Probe qualification sphere diameter

* Probe hit debounce time

* Probe hit delay

* Probe qualification requirements

* Indexable probe type

E
Square | Superdsor | VED | ] 0K
Buttons ] Display ! Encoders | Files | Genearal
Locks | Measwe |  NLEC | PatView | Point Filiration Cancel
Probes | Programming | Runs | SLEC | Sounds TR

-~ Qualification data
Sphere diameter |0 # mm © inch
Probe ht debounce time (seconds) 002
Probe hit delay (seconds) |0.100

¥ Require requalification of

tip across
I™ Create a feature showing qualification results
Maximum farm for successful qualification [D 00039

r I.ndexabla N;be I-ype-
~ None

CMHE C MH C PHI
C MHES C MIP C PH3a
 PHID
 PH50
I~ Tips are interchangeable
A qualfication becomes "old” after this many days r:'l_

¥ Prompt on position change

I™ User settable =

Specifying probe qualification sphere diameter

A qualification sphere standard is used to teach the QC5000 the dimensions of
all touch probes. The qualifications sphere diameter can be entered in millime-
ters or inches.

Enter the qualification sphere diameter  gppere giameter [0 & mm € inch
into the Sphere diameter field, and then

click the mm or inch radio button.
Debouncing the touch probe

Debounce time is the elapsed time of uninterrupted probe contact with a sur-
face required for a valid position measurement. Debounce time eliminates
measurement inaccuracies caused by CMM machine vibration and mechanical
switch noise. The default 0.02 seconds of debounce time is adequate for most
applications. Increase the debounce time in 0.02 second increments to accom-
modate noisy environments. Enter the

debounce time into the Probe hir  Probe hit debounce time (seconds) |0.02
debounce time field in seconds.
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Preventing multiple probe hits

Probe hit delay is the minimum quiet time between valid probe hits. Probe hit
delay eliminates the possibility of unintended multiple probe measurements
due to probe vibration against a surface or, mechanical switch noise. The de-
fault of 0.10 seconds of delay is adequate for most applications. Increase the
delay in 0.10 second increments if multiple probe hits occur.

Enter the probe hit delay into the Probe
hit de[ayﬁild. Y Probe hit delay (seconds) ID.1DD

Specifying probe re-qualification across sessions

=

A lack of encoder reference marks, temperature variations, different operators
and other measurement conditions might make it necessary to re-qualify the
reference position of a touch probe before each new measurement session.

NOTE
It is only necessary to re-qualify the reference position of
indexable probes.

Check the Require requalification... box
to require requalification before each new
session.

fﬁﬂequir& requalification of reference tip across sessions

Adding requalification to the features list

Check the Create a feature... box to in-
clude probe re-qualifications in the fea-

WRCreale a feature showing qualification results
tures list.

Specifying maximum form error for qualification

Form error is the difference between a nominal dimension and the measured
value of the dimension. The maximum form error allowed for probe calibration
should be set slightly higher than the machine repeatability specified by the
system provider or installer. For example, if machine repeatability is found to be
3 microns, the form error might reasonably be set to 5 microns.

Enter the maximum allowable qualifi-
cation form error into the Maximum

form for... field.

Maximum form for successful qualification | 0.00039

Specifying indexable probe type

The QC5000 supports indexable probes jngsxaie probe type
listed in the Indexable probes type group. L

T MHE C MH ¢ PH3
Click the radio button of the desired | ©M#S ©MP © Prea
indexable probe. Click the None radio o P
button if the desired probe is not R

. ™ Tips are interchangeable
indexable. Feam e

A qualification becomes “old” after this many days |3

¥ Prompt on positien change
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Specifying interchangeable probes

=

Magnetic interchangeable probe tips are supported by the QC5000, and do not

require requalification.

NOTE
Threaded probe tips are not interchangeable.

Check the 7ips are interchangeable box to use inter- e eraraaa

changeable probe tips. N

Specifying the probe requalification interval

Probe qualifications remain valid for the number of days specified. Outdated
qualifications change from green to yellow in the Probe selector window. Users
are prompted to re-qualify the probes after the specified interval.

Enter the desired interval in the A qualification becomes... field.

A qualification becomes "old" after this many days |3

Specifying user prompts for probe position change

Messages can be displayed during program execution that ask the user to change
the position of an indexable probe for the next measurement.

Check the Prompt on position change box to in- e oa e
clude user prompts. %
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Programming screen

Use the Programming screen to configure program recording and execution

parameters.
options
Square I Supervisor ] YED ] ]
Buttans ] Display ] Encoders ] Files ] General
Locks | Measwe |  NLEC | PartView | PointFiltration
Probes I Programming ] Runs ] SLEC ] Sounds
-Recording

™ Tum on recording when a measurement starts (if it is a new part)
[ Include a light step with every measure and datum step
™ Record an automatically initiated probe teach

v Record probed point steps using vector probing

™ Default program fixturing mode to Permanent

- Execution
¥ Make sounds during program execution

A probe firing is considered successful if within this % of desired points [40_
Vv Wam user on the first cne movement

Delay in firing a probe after cnc movernent occurs (seconds) r

¥ Show program completion messages

" Display VED Tools when in Max Speed mode

¥ Use collision avoidance during prabing

I Failed select feature steps will halt execution

[~ User settable

Cancel

x|
OKl
=

Inch/titd

Starting program recording automatically

Programming recording can be started automatically when the first part mea-

surement is made.

Check the Turn on recording... box to enable automatic programming on each

new part.

F[\\;I'um on recording when a measurement starts (if it is a new part)
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Including light adjustments in programs

Video edge detection measurements typically include adjustments of lighting to
optimize the contrast of different feature images. These light adjustments can
be recorded in the part program.

Check the Include a light step... box to
include VED light adjustments in part
programs.

F[:;nciude a light step with every measure and datum step

Including probe qualifications in programs

Probe qualifications conducted before or during part measurements can be in-
cluded in a part program. This feature is helpful when an application requires
probe qualification prior to each series of part feature measurements.

Check the Record an automatically... box
to include probe qualification in pro-
grams.

IFE\\Fecurd an automatically initiated probe teach

Specifying vector probing

Without vector probing

During program execution, the touch probe moves in a straight-line from the
last probe contact point or GO TO point, along the machine axis taken when
the program was recorded. Under these circumstances, the probe does not nec-
essarily make rightangle contact with the target surface.

‘«e—— Approach distance
(in Probe path data screen)

Boss surface

Y
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With vector probing

A

Vector probing increases probing accuracy by modifying the probe path to be-
come orthogonal to the target surface at contact.

Check the RECOVdeéfdPOintf-n box t0 [ Record probed point steps using vector probing
enable vector probing.

CAUTION

Some probing applications might include tight part geometry
that doesn’t provide adequate space for vector probing using
default parameters. The probe approach distance can be reduced
in the Probe data path screen of the Probe menu if required. Be
careful to provide enough distance to avoid probe collisions.

NOTE

More detailed information regarding probe path configuration
is included in the discussion of the Probe Path Data screen of
the Probe menu.
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Specifying permanent fixturing as the system default

The properties of each program include one of three possible fixturing modes;
None, Temporary and Permanent. Each fixturing mode requires different da-
tum activities when the program is executed:

¢ None:

e Temporary:

¢ Permanent:

No fixture is used.
A part datum must be created for each part.
A temporary fixture is used.

A part datum must be created for the first only

series of parts.

A permanent fixture is used.

The part datum is assumed to be constant.
It is not necessary to create a part datum.

The fixturing mode of each program can be changed from the default mode in
the Program Properties window.

Program Properties

Fixturing] General ]

~Fixturing
" None

& Temporary

" Permanent

Ordinarily used when you are measuring just one or two runs
of a certain part. Each part is placed on the stage at any
convenient position.

Used to measure several or many runs of a certain part. A
fixture is placed at any convenient position on the stage.
Before each run, the next part is placed in the fixture

that holds it in same position and orientation. The fixture
may be removed after the parts are measured.

Ordinarily used when a system is dedicated to measuring one
or a few types of pat. The fixture is designed to be located
at the same position on the stage, whenever it is used.

x|
OKl
[Cocia]

Cancel

. I
The default fixcuring mode for all pro- N =
grams can be set to Permanent in the | e | MG | P | Peraen || o
. . Probes | Prsgamming | Rema | SEC | Swed m
Programming Options screen. i
Tum an ecerding when & messusment starts (4 £ 8 & new pan]
T inchude gt slw wih wwry mmssien and datums sieg
. . ™ Fwcord an spomaboaly wduted prabe teach
Click the Default programming — onspmspmssm e
fixturing... box to set the default program =™
fixturing to Permanent. Uncheck the [0 000 00 =

box to set the default fixturing to Tem-

porary.

W[QDefauI! program fixturing mode to Permanent

7 Wam user on 1he fest coc masseent

Ditay i fring 3 st s cnc mowamast cccurs (oecoed] [0
7 Show program completion mensages

1™ Dvsplay VED Tools whas in Mat Speed mode

U celinen aestante dung protng.

P Faded walect fasture steps wil hat wuwcution

T U pattable
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Enabling sounds during program execution

System sounds configured in the Sounds Options screen alert the operator to
various conditions during program execution. These sounds can be enabled or
disabled in the Programming Options screen.

Click the Make sounds... box to enable : ;
. . v Make sounds during program execution
sounds during program execution. %

Specifying the minimum percentage of VED points

VED tools generate up to the maximum number of points specified in the
Measure Options screen when fired on a feature edge. Fewer than the maxi-
mum number might actually be generated when a program is recorded depend-
ing on the video tool used and the sharpness of the edge being measured. Mea-
surement failures occur when the number of points missed during program
execution equals or exceeds the specified percentage of points generated when
the program was recorded.

For example, when 40% is specified, 60% of the points generated when the
program was recorded must be collected when the program is executed.

A probe firing is considered successful if within this % of desired points |4D

Specify the percentage of points that can be missed in the A probe firing... field.

NOTE
c The default value should only be changed by qualified product
support personnel.

Specifying CNC movement warnings

Users can be warned prior to the first CNC movement executed by a program as
a means of avoiding probe collisions.

Click the Warn user on the first CNC

movement box to enable warnings. v WWarn user on the first cnc movement
Delaying VED tool firing after CNC moves

Settling time can be included in programs to eliminate the effects of machine
vibration caused by CNC stage movements if necessary.

Enter the settling time delay into the Delay in firing... field.

Delay in firing a probe after cnc movement occurs (seconds) IIJ
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Showing program complete messages

Check the Show program completion
messages box to display the program com-
plete message each time a program ex-
ecution is complete.

F%Show program completion messages

QC5000

o The program has SUCCESSFULLY finished running.

Showing VED tools in the video window in max speed mode

VED tools can be shown in the video window in the max speed mode as points
are collected, or can be hidden to further accelerate program execution.

Check the Display VED rools... box to
display VED tools during program ex- v Display VED Tools when in Max Speed mode
ecution. N

NOTE
c The max speed mode is discussed in detail in Chapter 6:
Programming.

Enabling collision avoidance for touch probes

Collision avoidance separates XY motion from Z motion so that:
* For motions including + Z movements, the Z-axis movement is
executed (straight up), then the XY movement is executed
* For motions including - Z movements, the XY movement is
executed, then the Z-axis movement is executed (straight down)

Check the Use collision avoidance... box
to enable collision avoidance CNC & yse collision avoidance during probing
moves.

Halting execution for failure to select features

Feature constructions recorded in programs require the successful selection of
parent features. Under certain circumstances, it is possible that one or more
parent features will be missing due to feature measurement irregularities. Pro-
gram execution can automatically be halted if a parent feature is missing from a
construction to avoid new feature construction inaccuracies and omissions.

Check the Failed select features... box to halt program execution when one or
more features required for a new feature

construction are missing. ngailed select feature steps will halt execution
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Runs screen

Use the Runs screen to specify
the maximum number of pro-
gram executions (runs) to be
displayed in the Runs tem-
plate.

As the number of runs in-
creases, the amount of system
memory available for process-
ing and storage decreases.
This can eventually degrade
QC5000 program perfor-
mance as the number of runs
grows large.

NOTE
If the number of runs
displayed in the Runs

Options
Square | Supentser | VED
Buttons |  ODwplay | Encoders | Files | General
Lotks |  Measwre |  MEC | PatView | Paint Filtration
Probes | Progamming | Runs | SIEC | Sounds
Max s [1000

™ Ussr settable

L)
O

Cancel

InchihiM

template exceeds the Max Runs setting, the oldest run data will
be deleted as new runs are added. Regular backups of the Runs

data are recommended.

Enter the desired number of runs to be

displayed into the Max runs field.

Max runs | 1000
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Sounds screen

Use the Sounds screen to toggle various system sounds on or off. Check the box
associated with a sound to enable it.

X
ven | | | | ok |
Buttons ] Display ] Encoders ] Files ] General
Locks ] Measure ] Part iew ] Point Filtration ] Pragramming Cancel |
Runs ] SLEC ] Sounds ] Square ] Supervisor
Inch/hid |
~Sounds

j ¥ Warning
j ¥ Foint entry

J [ Begin measurement

j [T Successful measuremant results
j [ Cluestionable measuremant results
j [T Successful tolerance results

j [™ Failed tolerance results

[~ Use enhanced sounds

IV User settable -

Preview a sound by clicking the Exclamation point button associated with it.

Check the box labeled Use enbanced sounds to use the sound created for the
QC5000. Leave this box unchecked to use default Windows sounds. The use
of QC5000 or Windows sounds is a matter of user preference.
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Locks screen

Locking Windows

Locking programs

Locking templates

Use the Locks screen to lock display and setup parameters in order to prevent
unintended or unauthorized changes.

opeions x
Probes ] Programming I Runs ] SLEC ] Sounds OK |
Square | Supervisor ] VED ] ]
Buttons |  Display | Encoders |  Files |  General Cancel I
Locks ] Measure I NLEC I Part View ] Paoint Filtration

Inch/Mi
™ Lock the positions and sizes of the main windows

™ Lock all programs so they cannot be modified (and new ones cannot be recorded)
[ Lock all templates so they cannot be modified

™ Lock the fields in the Results window 5o they cannot be modified

[~ Lock the status bar so that it is "read only"

™ Lock the DRO to prevent datuming

™ Activate "Run Only" mode

IV Allow overwriting an existing part if not in supenvisor mode

[~ Prevent supervizor settings file from changing

[~ Prevent user settings file from changing

[~ Prevent Live Video window from maoving

NOTE
The locks option screen is accessible only to individuals that can
provide the correct supervisor password.

Check the Lock positions... box to prevent changes in the display window posi-

tion and size. " ; "
" Lock the positions and sizes of the main windows

Check the Lock all programs... box to prevent changes to existing programs, and
to prevent the creation of

new programs. ™ Lock the positions and sizes of the main windows

Check the Lock all templates... box to prevent changes to existing templates, and

to prevent the creation of new templates.
I Lock all templates so they cannot be modified
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Locking results

Locking the status bar

Locking the DRO

Locking the run mode

Locking part

Locking supervisor settings

Locking user settings

Check the Lock the fields... box to prevent changes to the contents of the results
window. This also prevents dragging results from the results window into a

template window.
cmplate window, ™ Lock the fields in the Results window so they cannot be modified

Check the Lock the status bar... box to

I Lock the status bar so that it is "read only"
prevent status bar changes.

Check the Lock the DRO... box to prevent

. . I Lock the DRO to prevent datuming
zeroing an axis datum.

Check the Activate “Run Only” mode box to limit QC5000 activities to only

running existing programs. _
[~ Activate "Run Only" mode

Leave the Allow overwriting box unchecked to prevent non-supervisory person-
nel from saving new part files using existing part file names.

[~ Allow overwriting an existing part if not in superwisor mode

Check the Prevent supervisor... box to prevent changes to the configuration set-
tings made by supervisory personnel in the Tools Custom, Tools Options and

Tools CNC screens. : ) ,
I~ Prevent supervisor settings file from changing

Check the Prevent user settings... box to prevent changes to the configuration
settings made by non-supervisory per-

sonnel in the Tools Customize, Tools Op- I Prevent user settings file from changing
tions and Tools CNC screens.

Locking the video window

Check the Prevent live video... box to lock

.. . . ™ Prevent Live Video window from movin
the position of the video window. 2
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Measure screen

Use the Measure option screen to configure the display, the number of data
points and other parameters governing QC5000 measurements.

Probes
Square ]
Buttons |
Locks ]

] Programming |
Supervisor ]
Display |

Measure |

Runs |  SLEC
VED I
Encoders |
NLEC |

Files
Part View

~Feature defaults
Probed [~ Phantom

Relations ¥ Phantom
Constructed [ Phantom

Created ™ Phantom

[~ Hidden
[~ Hidden
™ Hidden
™ Hidden

[~ Show name
[~ Show name
™ Show name
™ Show name

~Distance type

] Sounds

|

| General
|| Point Filtration

N

Cancel

Inch/iiid

' Standard (between best fits)
 MMC

¥ Start Measure Magic on a probe hit

[v Allow pre-selection of features for constructions

v Always display distance values as positive

[T Treat work planes as magnetic planes

™ Automatically finish a point measurement after 1st point

|1DIII

Maximum number of points in a measurement

v User settable =

Specifying feature display defaults

Features can be displayed in the Part window as solid lines as dashed lines, or
can be hidden. Displayed features can also include the names that appear in the
results window.

Four types of features are displayed:
* Features that are probed
* Features that are relations of two other existing features
(angles and distances)
* Features that are constructed of other existing features
* Features created by entering data
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SE |

“Distance 4

Specify the display defaults of each feature type by checking the desired box in
the Feature defaults group.

-Feature defaults - -
Probed I~ Phantom [~ Hidden [~ Show name

Relations ™ Phantorm [ Hidden I~ Show name
Constructed ¥ Phantom [~ Hidden [ Show name
Created [~ Phantorn [~ Hidden ™ Show name

Specifying distance type

Distances can be calculated by the sys- Distance type
tem as Standard (least squares best fit) & g

or MMC (maximum material condi- tandard (between best fits)
tion). Click the desired Distance type " MMC

radio button.

Starting Measure Magic automatically

Measure Magic can be configured to start automatically at the beginning of
each new feature measurement. Check : ,

. fv, Start Measure Magic on a probe hit
the Start Measure Magic... box to auto- %
matically start Measure Magic.
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Pre-selecting features for construction

Two methods can be used to construct features:
Method 1
e Click a measure tool
* Select existing features
¢ Click measure OK
Method 2
* Select existing features
e Click a measure tool
¢ Click measure OK

The required steps and resulting constructions are the same in either case.
However, the order of steps can be specified to suit the preferences of the user.
Check the Allow pre-selection... box to
select features before choosing a measure
tool.

W{}eAltow pre-selection of features for constructions

Displaying distances as absolute values

Distance values can be positive or negative depending on the locations of fea-
tures selected for distance constructions, and on the order of selection. How-
ever, the system can be configured to display the absolute values (always posi-
tive) of distances regardless of feature location and selection order.

Cl’lCCk thC A/wﬂ)/5 dl.fp[ﬂ)/ distd;’lc‘&.. bOx v A[ways dlsphy distance values as pgsiﬂve
to display distances as positive values.

Enabling magnetic planes

Normally, 2-D features are shown where they were probed or constructed in 3-
D space. Alternatively, they can be shown on their projection planes in
2-D space.

Check the Trear work planes as magnetic
planes box to show 2-D features on their
projection planes.

v Treat work planes as magnetic planes

Automatically complete point measurements

Normally, point measurements are completed by clicking OK in the Feature
measure dialog box after probing the point. This last step can be eliminated for
point measurements.

Check the Automatically finish a point measurements... box to automatically com-

plete point measurements. . . . .
F%Autamatlcally finish a point measurement after 1st point
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Specifying the maximum number of measurement points

Each video probe can be configured in the video library to collect a specific
maximum number of points when it’s fired. These points accumulate as a video
probe is repeatedly fired during a feature measurement. The system can be
configured to collect up to 3000 points for an entire feature measurement.

Enter the maximum number of points for a complete feature measurement into

the Maximum number... data field.
f Iaximum number of points in a measurement |1000
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Part view screen

Use the part view screen to configure the default displays of parts, video probes
and touch probes. The default pixel size of constructed points and feature selec-

tion zones are also configured in the part view screen.

Probes | Programming |  Runs | SLEC | Sounds
S Sipan o | |
Buttons |  Display | Encoders | Files |  General
Locks ] Measure ] NLEC ] Part View ] Paint Filtration

Tiling
@ 1pane 4 panes

~Position Indicator
& Spherical  C Crosshair

Size (pixels) |1EI

Puoint feature size (pixels) ‘5_

Feature selection zone size (pixels) I?_

Mimirmurn amount probe must move for redraw of position Mé?_
Iv Zoom to fit entire part when a new feature is measured

[v Zoom to fit entire part when a new feature is constructed

™ Display feature numbers in part view (for marked features)

v Show the parent features of a selected feature in a different color
" Save layers with settings files (not with part files)

v Show inner lines of plane

v Show features as wire frames

[~ User settable

il

Cancel

Inch/tii
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Specifying part view tiles

Parts can be displayed in single and multiple tile views.

The orientation of the part in each tile is selected by the user in the Part View
toolbar, and is independent of part orientations in other tiles.

Click the radio button of the desired tile -
view in the 7iling group. |'TI|IFIg

* 1pane ( 4panes

Specifying probe position indicator type

The default probe indicator shown in the Part View window during program
execution can be specified as Spherical (asterisk) or Crosshairs.

Click the radio button of the desired
probe position indicator in the Position
Indicator group, and then enter the de-

sired indicator size. Size (pixels) I 10

Position Indicator
¢ Spherical  Crosshair

Specifying point size

The displayed size of measured and constructed points can be specified in pix-
els.

Enter the desired size for displaying point
features into the Point feature... field. Paint feature size (pixels) |5



Quadra-Chek® 5000

Specifying feature selection zones size

=

The feature selection zone is the circular
area around the tip of the arrow cursor.
Features are recognized by the QC5000
system only within this area.

The diameter the selection zone can be
increased or decreased by entering a size
into the Feature selection... data field.

Feature selection zone size (pixels) I?

Increasing the diameter of the selection
zone makes feature selection less sensi-
tive, but increases the danger of acciden-
tally selecting multiple features. Decreas- LN
ing the diameter of the selection zone .
reduces the danger of accidentally select-

ing multiple features, but increases the

difficulty of selecting an individual fea-

ture.

NOTE

The default 7 pixel diameter strikes an excellent balance of
sensitivity and ease of operation, and should be retained if
possible.

Specifying automatic redraw of part view

During program execution, the part view is periodically redrawn to show the
probe position changing as features are measured. The part view is redrawn
each time the probe moves the distance specified in the data field. Change the

Mimimum amount probe must move for redraw of position |D.IJ393?

redraw rate by entering a new value into the Minimum amount... field.

Zooming to view whole part on measurements

Check the Zooming to fit... box to zoom to display the entire part when a
feature is mea-

sured or created.  [& Zoom to fit entire part when a new feature is measured
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Zooming to view whole part on constructions

Check the Zoom to fit... box to zoom to display the entire part when a feature is
constructed.

v Zoom to fit entire part when a new feature is constructed

Displaying feature numbers and names on part views

e
]

Feature properties and the part view options screen can be configured to show
only features, features with numbers or features with numbers and names of
selected features.

&
-

Distance 4

When feature properties are configured to show names, the Part View options
screen can be set to show numbers or numbers and names on the part view
screen.

Displaying only features
To display selected features without numbers or names on the part view screen:

Step 1
Close the Part View Options screen, highlight and right-click the desired fea-
tures, and then click Feature Properties. The Feature Properties window will be

displayed.
x|

Features | Report| Program |

500
11100

0.00600 -0.00600 cut
Copy
| Delete Selection...

Select All
Change Feature »
Print Selection

Template Properties...
New Template...
Open Template...
Save Templates...
Save Template As.,..

Charts »
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Step 2
Uncheck the Show Name box, and then click OK.

Feature Properties __)_(_]
General |

Name: Type: Flavor: Run; i |
§ | el [
Projection: Reference Frame: Layer.
|‘ I Temp |Defau|l Layer:l
~Display - Point Filtration
™ Hidden I” Show Note Iv Filtered
I Phantom I Show Name | | Sigma factor: Quantization:
(et [ | [2.000000000000 | 0.00012
Note;

Only the selected features will be shown
on the part view screen, without num- ¢ .
bers or names, regardless of settings in
the Part View options screen.

Displaying features with

numbers

To display selected features with numbers on the
part view screen:

Step 1
Close the Part View Options screen, highlight and right-click the desired fea-
tures, and then click Features Properties. The Feature Properties window will be

displayed.

x|

Features | Report| Program |

_____ 0.00250 0.001

Feature Properties...

0.00000 =0 80600 Cut

Copy
| Delete Selection...

Select all
Change Feature »
Print Selection

Template Properties. ..
New Template...
Open Template...
Save Templates...
Save Template As. ..

Charts »
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Step 2
Check the Show Name box and then click OK.
x|
General I oK I
Name: Type: Flavor. Run: Cancel I
Projection: Reference Frame: Layer:
| * IT»:"H!' Default
~Display Point Filtration
™ Hidden [ Show Note v Filtered
I¥ Phantom F"[%Shﬂw Name | | Sigma factor: Quantization:
[ Guide
| 2.000000000000  |0.00012
Note: i
Step 3

Reopen the Part View Op-
tions screen and check the
Display a feature numbers...
box. -

W%ijisplay feature numbers in part view (for marked features)

Selected features will be displayed with
a feature numbers on the Part View
screen.

Displaying features with
numbers and names
To display selected features with numbers and names on the part view screen:

x|

Features | Report| Program |

| Delete Selection...

Select Al
Step 1
Close the Part View Options screen, highlight and right-
click the desired features, and then click Feature Proper-  Print Selection
ties. The Feature Properties window will be displayed. Template Properties...
New Template...
Open Template...
Save Templates...
Save Template As...

Change Feature »

Charts »
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Step 2

Check the Show Name box, and then click OK.
xq

General ] 0K |
Name: Type: Flavor: Run: Cancel |
[ I E ] [0
Projection: Reference Frame: Layer.
[ [Temp [Defeult Layer Bl
~Display Paoint Filtration
™ Hidden ™ Show Note v Filtered
[¥ Phantom WE\\&ShW Name | | Sigma factor: Quantization:
| S [2.000000000000  [0.00012
Note:
Step 3

Reopen the Part View Op-
tions screen and uncheck the
Display Feature numbers...
box.

Selected features will be displayed with

r%Display feature numbers in part view (for marked features)

feature numbers and names on the Part

View screen.
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Highlighting parents of constructed features

Parent features, used to construct new features, can be highlighted on the Part
View screen using a different color.

To highlight parent features:
Check the Show the parent features... box to show parent features in a different
color.

NOTE
c The color used to display parent features in specified in the
Customize Color screen of the Tools menu.
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Saving layers with settings files

Layers, layer feature assignments and layer colors can be saved in the QC5000
settings file, eliminating the need to create and configure commonly used layers
each time the program is launched.

To save layers with settings:
Check the Save layers... box to save layers in the QC5000’s settings file.

v Save layers with settings files (not with part files)
Displaying grid lines in planes

Planes can be displayed as empty, or can include grid lines.

e [

Check the Show inner lines... box to dis-

play grid lines in planes. v Show inner lines of plane
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Displaying 3-D features as wireframes

Three-dimensional features can be shown as solids, or as wireframes in the part
view window.

Check the Show features as wireframes
box to display 3-D features as
wireframes.

v Show features as wire frames
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Buttons screen

Use the buttons screen to assign frequently used QC5000 system functions to
joystick and foot switch buttons. Using preassigned buttons saves the time
normally required to navigate menus to invoke frequently used functions.

Each of the joystick and foot switch buttons can be assigned to 1 of 14 QC5000

system functions in the Buttons screen. Thereafter, pressing the button invokes
the assigned function.

x
Locks | Measwe |  MLEC | PanView | PointFiltration oK |
Probes | Programming | Runs | SlEC |  Sounds
Square |  Supenisor | VED | | Cancel |
Buttons |  Display | Encoders |  Files | General R
~External button assignments
Button 1 [Measure: Remove Last =] I level based
Button 2 |Measure: Ok j I™ level based
Button 3 [No Assignment >| I level based
Narrow footswitch button [No Assignment =] T level based
Vide footswitch button |No Assignment ﬂ " level based
™ User settable |
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Level-based button functions

Many button functions are invoked only once when the button is pressed. Others
can be configured to be momentary (level-based) or to toggle functions on or
off. Momentary functions are active only while the button is pressed and held.
Toggle functions are activated when the button is pressed and deactivated when
the button is pressed again.

Button functions that are invoked only once
Button functions that are invoked only once when the button is pressed in-
clude:

Measure: OK

Measure:  Enter pt

Measure:  Remove last

Measure:  Cancel

View from probe

Go to here

Pause program

Run program

NOTE
None of the eight button functions listed above can be
configured as momentary (level-based).

Button functions that can be momentary or toggled
Buttons that are active while pressed and held, or toggled on and off include:
Axis lock
Speed toggle
Mortors off
Swap Z joystick
Swap Z digital positioner
Swap Q joystick

Configure any of the six button functions listed above as level-based by check-
ing the button’s Level-based box.

-External button assignments

Button 1 |Axis Lock =] g Jevel based
Button 2 [Measure: Ok =] I level based
Button 3 [No Assignment »| I level based
Marrow footswitch button |Nn Assignment ~| T level based
Wide footswitch button ING Assignment ;[ I” level based

Button functions
Descriptions of the functions are provided in the following paragraphs:

No assignment
Pressing the button causes no action
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Feature measure functions
The functions below duplicate those shown on Fearure measure dialog boxes.
Measure: OK
Measure:  Enter pt
Measure:  Remove last
Measure:  Cancel

fpatvien T
vy e Gl

2] Measure Cylinder s x|

o measure a cylinder, you may either probe it or construct the =
cylinder from previously measured features. YWhen probing a
cylinder, probe compensation is automatic. The cylinder
measurement requires that at least 6 points be probed. The

rst three points should lie at one end of cylinder and the next

ree at the other end. Any number of additional points may

en be probed to complete the cylinder measurement. To
construct a cylinder, simply select the features to be used in

e construction and press OK.

= E) b

=l

0Ok | Enter Pt | Bemove Last |
“@ g@ Q Q Cancel l Create... I

The Feature measure dialog box is displayed each time a feature measurement is
selected.

View from probe

Pressing the button refreshes the Part View screen image to show the current
view of the part being measured from the perspective of the probe tip. The
example screens below show how the view might change when the probe is
moved from the front to the rear of the part.

Axis lock

Pressing the button toggles the Axis Lock function on or off. When Axis lock is
toggled on, motion is permitted on only one Axis at a time; diagonal motion is
not permitted. This function duplicates the Axis Lock found in the Joystick
Tools menu.
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Speed toggle
Pressing the button toggles all Axis motor speeds between fast and slow.

NOTE
c Axis motor speeds are defined in the CNC Tools screen.

Motors off
Pressing the button toggles all Axis motors on or off. This function duplicates
the Motors Off found in the Tools menu.

Swap Z joystick

Pressing the button toggles the vertical

joystick motion between the Y-axis and ’

the Z-axis. b @&

Swap Z digital positioner
Pressing the button toggles the vertical
trackball motion between the Y-axis and
the Z-axis.

Swap Q joystick
Pressing the button toggles the vertical joystick motion between the Y-axis and
the rotary Q-axis.

Go to here
Pressing the button inserts a Goto Here step into
the current line of the program being recorded.

This function duplicates the Goto Here found
on the program toolbar.

Pause prg
Pressing the button pauses the current program
execution.

This function duplicates the Pause found on the
program toolbar.

Run prg
Pressing the button runs the current program | %2 == > > » @
starting from the current step, and is typically

used to resume program execution after a pause.

This function duplicates the Run
Program From Current Step found — EEEIREEEE

on the program toolbar.

L Bd g 3 1O

Run Program From ""Current" Step
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Display screen

Use the display screen to define the display resolution of linear and angular
values, and to format the display of time, date and angles.

options ___________ x|
Locks ] Measure ] NLEC ] Part Wiew ]Pnint Filtration 0K I
Probes | Programming | Runs | SLEC | Sounds
Square ] Supervisor ] YED ] ] Cancel I
Buttons | Display | Encoders | Files | General

Inch/MM
i Display resolutions

Inch | TNEEAGH Deg. Min. Sec.  [0.00.01
Metric |U.IIHJ1 Decimal Deg. |EI.EIIJ1

: Time 1 Date

-Angle
| # 1:15PM & Month/Day/Year & Deg. Min. Sec.
" 13:15  Day/Month/Year " Decimal Deg.

[™ Display Distance to Target in DRO for CNC maves

™ User settable =

Specifying display resolution

Enter the display resolutions for linear
and angular values into the appropriate
fields. Metric values are expressed in
millimeters.

Display resolutions -

inch  [MEGEEN ~ Deg Min Sec. [000D1
Metric |DIIIJ1 Decimal Deg. 0.001

Display resolutions that exceed the resolution of the input encoders result in
unnecessary zeros at the right of the displayed value. Display resolutions less
than the resolution of input encoders result in the display of rounded values.

Formatting the display of time, date and angles

Format the display of time, date and
angles by clicking the desired radio but-

ton.

NOTE

Time Date - Angle
= 1:15 PM & Month/Day/Year " Deg. Min. Sec
1315  Day/Month/Year

ff%netimal Deg

The time and date are set in the Windows operating system.
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Displaying the distance to target surfaces for CNC moves

Normally, the DRO displays the current " oro il

input sensor position.

Checking the Display distance to target
... box changes the DRO to display the
distance to the next CNC target while
running a program. This distance de-
creases during CNC moves until the #
continuation zone around the CNC tar- | || R9 |i o bi
get point is reached. At that time, the

DRO displays the current position until the measurement at the target is com-
plete. When the measurement is complete, the DRO changes to display the
distance to the next CNC target again. When the program is completed or
halted, the DRO displays the current position until the next program execution
begins.
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Encoder screen

Use the encoder screen to specify encoder resolution, units of measure, count
direction and reference mark type.

Locks ] Part View

Probes
Square I

] Programming ]
Supenvisor |

Measure ]

Runs
WED

I

NLEC |

I

SLEC

l
|

] Paoint Filtration
Sounds

Cancel

x|
OKl
[

Buttons ] Display ] Encoders ] Files ] General

Inch/iibd

~Encoder setup
Resolution

x [o0.001 ¥ mm [~ reverse [No Ref Marks
v [o0.001 ¥ mm [~ reverse [No Ref Marks
z [0.001 ¥ mm [ reverse [No Ref Marks

;.—.Referance offsets

x o

_.._-J [V il ref
j [ ttl ref
j [V ttl ref

[~ User settable

Specifying encoder resolution

r Encoder setup
Resalutian

Enter the resolution specification of the

' : L T

encoders used with your system into the * B e E| ol
. ¥ |o001 F mm [ raverse W = ihnf

X, Y and Z Resolution fields. T

Specifying encoder unit of measure

Check the mm box for metric encoders, or uncheck the mm box for encoder
output values in inches.

Specifying encoder count direction

Check or uncheck the reverse boxes to achieve the desired DRO count direc-
tions.
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Specifying encoder reference marks

Highlight the desired reference mark
type in the drop-down lists, and then
uncheck the 77L Ref box for analog ref-

erence marks.

Reference offsets

Encoder setup
Resalution

% [ooo W omm I reverse [No Ref Marks <] Pt

¥ [0001 W mm [ reverse

Z |ooo W mm [ reverse [C-Scale Ref

imit Swilches as Raf Mark: =

F ttl el
 ttl ref.

The Reference offsets fields are used by OEM setup personnel and qualified ser-

vice technicians to move the location of the system’s machine zero.

CAUTION

The machine zero location must be undisturbed to ensure correct

operation and accurate error correction.

reference offsets values.

Do not change to
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Files screen

Specifying file locations

Use the files screen to specify QC5000 system file locations, methods of auto-
matic file saving, file name display and automatic file backup interval.

x|
Locks ] Measure ] NLEC ] Part View ] Paoint Filtration 0K |
Probes ] Programming ] Runs ] SLEC l Sounds
Square | Supervisor ] VED ] ] Cancel |
Buttons ] Display ] Encoders ] Files ] General
Inch/mihd
- Default file locations
Backups | Backups Browse
Coefiicients | Coefiicients Browse
Exports | Exports Browse
Imports [Imports Browse
Overlays | Overlays Browse
Parts | Parts Browse
Templates |Templates Browse
Pattems | Browse
~Automatic file saves
" On exit, tically save ch to parts
¥ On exit, tically save changes to templates
¥ Automatically save changes to parts when a New Run is performed
[~ Show full file names for menu items
Perform an automatic backup of all settings files (days) ! 14
[ User settable -
The default storage location for files is: 5.0
[=-_1 QCs000
C:\QC5000 Ty
O Backups
The storage location for any file can be changed B {_\] Coefficients
by selecting a new location using the Browse rool. L] Exports
(] Fixtures

CAUTION

Storing files in the QC5000 directory is
recommended. Storing files in other
directories or on other drives can lead
to lost files and program execution
problems. Never store files on network
drives. Network priorities and timing
requirements can cause program
execution problems when writing to
or reading from network drives.

(] FOV Corrections
& Help

-2 Imports

(2] overlays

{1 Parts

o {1 probeRack

5 -3 Templates
- Workspaces
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File types

The file types are described below:

Backups

Automatic and manual QC5000 backup files contain QC5000 system and en-

coder configuration settings. A QC5000 installation can be completely re-

stored from a backup file if necessary. The backup file extension is:
Filename.5fi

Exports
Any feature(s) in the Feature list can be highlighted and exported as an export
file. Export files can be drawing, database or delimited string files. Export file
extensions include:

df

.CsV

dxf

Jigs

Imports
Features can be imported to the Feature list and Part view from drawing files
contained in the default imports directory or from other directories accessed by
browsing. Imported files include geometric features and video charts. Import
file extensions include:

dxf

igs

Overlays
Templates can include page and report headers and footers. Headers and footers
are created of text and graphic images, and are saved in the overlays folder to be
recalled and added to pages or reports later. Overlay files have the following
extension:

.Sio

Parts
Part files contain all aspects of a part including geometric features, part view and
program. Part files have the following extension:

Spa

Templates

Template files can be created by the user to organize program, feature, report
and other information into columns in the report window. Template files have
the following extension:

Sft

Patterns

Geometric patterns can be created by the user to automatically recognize part
features. These patterns are stored by default at the root of the QC5000 direc-
tory. A Pattern folder can be created and specified as the default storage location
if desired by using the Browse tool.
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Saving part files automatically

Part and template files can automatically be saved upon exiting the program.
Part files can also automatically be saved upon the completion of a program
run. Check the desired Automatic File Saves box.

Automatic file saves
[ On exit, automatically save changes to parts

v On exit, automatically save changes to templates
[~ Automatically save changes to parts when a New Run is performed

Showing full file names

File names displayed in menus can be shown in an abbreviated form, or can be
displayed with complete file names and paths. Check the Show full file names
box to display complete file names and paths.

1. C:\QCS000\Partsia.Spa

Performing automatic backups

Backup files of QC5000 configuration settings can be saved automatically at an
interval set by the user in the Perform an automatic backup... data field.

Perform an automatic backup of all settings files (days) |14

Enter the desired number of days between automatic backups directly into the
Perform an automatic... data field.
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General screen

Use the General screen to save QC5000 configuration settings, configure serial
communication data, set machine zero or configure other general settings.

options_______ x|
Locks | Measure |  NLEC | PatView | Point Filtration 0K |

Probes ] Prograrmming ] Runs ] SLEC ] Sounds
Square ] Supenvisor ] VED ] ] Cancel

Buttons I Display ] Encoders ] Files | General InchiMM
nc

~User settings-
Save now

[v Save on exit

Serial output 1 Machine zero

COM # | 1 " Reference marks
" Hard stop

Delimiter: |1D il

™ Send on new feature Set now... I

¥ Include labels

v Move datum on a primary or secondary alignment

[ Start Datum Magic on a probe hit if there are no alignments
[ Display the coefficients in the results window in a wide format
[~ Open the last Part when the QC5000 opens

[~ Enable tracking of recent user activity

[v User settable =

User access to settings

Many QC5000 system settings are configured on the Customize, Options and
CNC screens of the Tools menu.

Customize...
The supervisor determines which of the CNC...
settings screens are accessible to the user
by checking the User settable box at the bottom-left of many

configuration screens. F[ User settable

User accessible settings are saved in the Filename.5us file
at the root of the QC5000 directory.

To save the user settings immediately, click the Save now

button. :

User settings
To automatically save the user settings when the QC5000 il
program is closed, check the Save on exir box. "7%53"9 on exit
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Sending coefficient data to the serial port

Setting machine zero

A

Coefficients from the current results window can be sent to an RS-232 serial
port of the user’s choice whenever a new feature is measured. The user can also
insert an ASCII delimiter between the coefficients and include coefficient labels
in the data transmission.

To send coefficients:

Step 1

g;;er the des.ire.:d COfM p(;f{t pumla(ier for‘ the Rs— ~Serial output
transmission of coefficient data into the n

COM # 1

COM# field. Verify that the specified COM port

is not already reserved for some other purpose. Delimiter. 10

Step 2 I~ Send on new feature

Enter the ASCII code of the delimiter used to Iﬂnclude jabele

separate coefficient data fields into the Delimiter

field. A delimiter is required to separate data fields.

NOTE
A chart of ASCII codes is provided in Chapter 9: Reference
Material.

Step 3

Check the Send on new feature box to send coefficient data to the RS-232 port.
Coefficient data will be sent from the results window each time a new feature is
measured.

Step 4

Check the Include labels box to transmit the result window’s alpha labels with
the numeric coefficient data. Without labels, the data is transmitted as a series
of numeric data fields.

The QC5000 machine zero can be specified and set at any time to facilitate set
up, testing and encoder replacement.

To set machine zero:

Step 1

Click the Reference marks, Hard stop or None ra-
dio box to specify the type of machine zero used.

~Machine zero-
" Reference marks

CAUTION " Hard stop

The type of machine zero specified here =

should be consistent with the type * None

specified on the Encoder Options screen. Set now.. ’

Step 2
Click the Set now button to set machine zero.
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Moving the datum on alignments

Until a datum is created by the user, machine zero is the datum used to display
features in the part view window. This can exclude the datum from view during
primary plane measurement and secondary alignment, depending on the prox-
imity of the part to machine zero as shown in this example.

SE|

The system can be configured to automatically move the datum to the center of

the primary plane, and then to the center of the secondary line as the user
creates a datum.

|3 &3

B M S ™
" “ . \\\ o )
5
\\/ \\ '//
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Check the Move datum on a primary... box to automatically move the datum
during primary plane measurement

and secon dary alignmen t. F'hrdm datum on a primary or secondary alignment

Starting Datum Magic automatically

Datum Magic can be configured to automatically establish the primary plane
and secondary alignment at the beginning of each measurement session. Check
the Start datum magic... box to start datum magic on the first probe hit if no

alignments exist.
W%Staﬂ Datum Magic on a probe hit if there are no alignments

Displaying results in wide format

The contents of the Results window can be displayed in narrow or wide format.

_E&;;Results

ﬁ Results

g Plane 6, from 4 of 4 points B g

X =-0.2507 Y = 1.5271 Z =-0.0023

XYa= 235°04'18" YZa= 90°00'50" ZXa= 359°59'25" Plane 6

F = 0.0056 RF = Temp PP =3d 4 of 4 points

X =-=0.2507
Y = 1.5271
Z =-0.0023
XYa= 235°04"'18"
YZa= 90°00°'50"
ZXa= 359°59"'25%"

Check the Display the coefficients... box Ef : Tgl;lg['Eﬁ

to display the results window in wide |pp = 34
format.

v Display the coefficients in the results window in a wide format

Opening the last part automatically

The QC5000 can be configured to automatically open the last active part file
upon startup. Check the Open last part... box to open the last part file.

Ftaﬂpan the last Past when the QCS000 apens
Tracking user activity

User activities such as key presses and mouse clicks can be logged to facilitate
troubleshooting and other diagnostic processes. The logged file is stored in the
Recent Activity folder at the root of the QC5000 directory.

Click the Enable tracking... box to log

user activities. [v Enable tracking of recent user activity
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This Session’s Activity Log

Click Help, Diagnostics, and then Show this session’s activity to display the logged
file.

3= s8 Develop
What's New?

Index...

Backup Settings...
Restore Settings...

| Diagnostics ~ »| Show This Session's Activity...

About QC-5000...

Show Previous Sessions's Activity...
Show Software Fences

Trace Current Position...

Bring Windows Into Main Window

71103
7103
71103
71103
711103
711103
711103
711103
711103
7/1/03
71103
71103
7/1/03
711103
71103
7103
7103
7103
7103
71103
7103
711103
711103

7103
71m3

11:16:27  sys
11:16:27  softwarel
11:16:22  sys

11:16:22  softwarel
10:40:38  softwarel
10:36:04  softwarel
10:34:19  softwarel

10:34:17  sys
10:34:17  softwarel
10:32:37  sys
10:32:34  sys

10:32:34  softwarel
10:32:33  softwarel
10:32:31  softwarel

10:32:30  sys
10:32:30  softwarel
10:32.03  sys
10:3200  sys
10:31:57 sys
10:31:55 sys
10:31:51  sys

10:31:51  softwarel
10:31:50  softwarel

10:31:48  softwarel
1N -AR eve

DLG
MENU
OLG
DLG
OLG
DLG
DLG
DLG
MENU
WND
DLG
DLG
DLG
OLG
DLG
MENU
WHND
WND
WND
WND
DLG
DLG
DLG

DLG
ni e

“This Session’s Activity Log" dialog opened ~ OK
"Show This Session's Activity..." activated from menu

"Options" dialog closed

"OK" pressed

"Open the last Part when the QC5000 opens” pressed

"Open the last Part when the QC5000 opens” pressed

tab changed to "General”

"Options” dialog opened

"Options..." activated from menu

"Results” sized {452,142)

"Options" dialog closed

"OK" pressed

"Display the coefficients in the results window in a wide format" pressed
tab changed to "General"

"Options” dialog opened

"Options..." activated from menu

"Results” sized (210,281)

“Results” sized (210,308)

"Results” sized (238,397)

"Results" sized (358 505)

"Options” dialog closed

"OK" pressed

"Display the coefficients in the results window in a wide format” pressed

tab changed to "General"
"Cintinne” dislan anonad

6-78

NOTE

Enabling this logging feature uses small amounts of system
memory and processor time. However, older systems might run
a little slower when the logging feature is enabled.
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Setup Tools/CNC screens

Joystick screen

Use the joystick screen to enable, calibrate, and configure motions controlled by
the joystick on all axes.

CNC
Joystick Y ] Joystick Z ] Joystick Q oK |
Motion Mouse ] Probe Rack Settings ] Q Axis
Software Fence ] Supervisor ] X Axis Cancel |
Y Axis ] Z Axis ]
Auto Home } Auto Requal ] Digital Positioner ﬂl
General ] Joystick ] Joystick X InchiMM
- Configuration Current values —
Enable ¥ X VY VI W Q A I
Dead band % |18 [18 [18 [18 Y]
s == | |2
ith
are wi s l_
Preferences 1
Teach |
Reverse [~ X ry I iZ | G
Normal |100  [100  [100 [100
Fine |30 {30 {30 [30
Expo % |1 [1 {1 [1

Enabling/Disabling joystick motion control

Check or clear the Enable box to enable or disable joystick motion control for
the designated axes.

Enable ¥ X VY VZ ¥ Q

Viewing current position values

The current joystick position is indicated by the Current Values fields. These
values can range from a low of 0 to a high of 5.0. The center of each axis at rest
should be near 2.5. The Current values displays provide use-

. . . . . -Current values —
ful information for joystick performance evaluations and | y
troubleshooting.

S EATEE|:
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Sharing axes

When machine motion axes outnumber
joystick axes, the Z and Q axes can be shared Share Z Axis
with the X and Y axes using buttons on the

digital positioner as diagrammed in this
example of sharing the Z axis.

NOTE

Refer to the description of the Joystick X-Motion
Tools/Options/Buttons screen for moves X axis
details regarding the configuration

of digital positioner buttons. l

User
presses
digital
positioner
button

To share the Z axis:

1  Enable the Z axis.

Configuration
Enable VX MY IT\I_ ra
Dead band % |18 [18 [18 [8 Joystick X-Motion

moves Z axis
Share with I j' j'
View calibration | l

User
. . . presses
2 Select the axis with which to share the digital
/. axis. positioner
button
Configuration
Enable VX P Y VI ra
Dead band % |18 |18 |18 |18

Share with l_il l_l]
View calibration m

3 Assign Swap Z Joystick to a button of the digital positioner using the Tools/
Options/Buttons screen.

Buttons ] Display ] Encoders ] Files ] General
—External button
Button 1 Swap Z Joystick x| T level based
s Lock 21 T level based
Button 2 Speed Toggle
Button 3 il I~ level based

I~ level based
I~ level based

The process shown above can also be used to share the Q axis.
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Specifying a deadband

Calibrating the joystick

Mechanical vibrations in the work environment and joystick noise can generate
small joystick output signals when the joystick is at rest. These signals can result
in unintended axis motions. A deadband can be created around the joystick’s
rest (zero) position to prevent these axis motions.

Create the desired
deadband around each ~ Dead band % |18 |18 |18 |18

axis zero position by en-

tering the minimum percentage of the total joystick range of motion required to
cause axis motion.

The default deadband is 18% of the joystick’s total range of motion.

The full range of joystick motion must be calibrated for optimum control. To
calibrate the joystick:

1 Click the Teach button. The Joystick Teach wizard will be displayed.

2 Follow the instructions provided by the wizard screens.

Joystick Teach Joystick Teach
Center Joystick and press Next. Move Joystick to all extremes and press Finish.
Cancel | Sac | Next > [ 1 | Cancel | < Back | lext | Finish |

Viewing calibration values

Joystick calibration values will fall somewhere between a low —
of 0 and a high of 5.0. Click the View Calibration button to

display the current values.

The Min and Max values should be almost evenly distributed around the center
values. The center values should be approximately 2.5.

Joystick Calibration

®
~Teach Values
X ¥ 7 oK |

Max()  [402
Center(v) I )
Min®)

Cancel

Specifying axis motion direction

Check or clear the axis Reverse boxes
to specify the direction of motion of

Reverse [~ X VY Wz Iﬁﬁ
all axes.
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Specifying normal and fine velocities

Normal velocity is generally used to [ Preferences

move between probed points. Fine ve- | Reverse mx ®Y ®z ra
locity is generally used to probe points. | yoma [0~ [0 [0 [100
The normal and fine velocities of each
axis are expressed as percentages of the
maximum veolcities specified in indi- Expo % |1 [1 [1 [

vidual Tools/CNC/Axis set up screens.

Fine |30 |30 |30 |30

Normal velocities are usually set as high as the manual joystick control of each
axis will permit. The fine velocities are usually set to optimum probing veloci-
ties for touch probes (approximately 5 mm per second).

Enter the desired percentages directly into the Normal and Fine data fields of
each axis The default percentages are 100% for normal velocities, and 30% for
fine velocities.

Specifying the axis motion profile

The joystick control of axis motion can be linear, exponential or a mixture.
Linear control causes the axis velocity to increase in direct proportion to joystick
displacement. Exponential control causes little or no axis motion in response to
early joystick displacements, but quickly increases the axis velocity toward the
extreme end of joystick displacement.

Exponential control is useful when very small and precise motions are required
at low velocities. The Expo % field is used to specify the amount of exponential
control for each axis. This range can extend from 0% (linear control) to 100%
(exponential control) as shown by the graph below.

100%
80% 7/
B L
§ 60% Expo% =0 "~ ///
: > /)
‘" 40%
< /)
20% == — = /\/
e ””// Expo% = 100
0% - ' — — ] ]
0% 20% 40% 60% 80% 100%

Joystick displacement

Enter the desired value into the Expo % field for each axis. The default values
are 1% for each axis and provides nearly linear response.

Expo % |1 [1 {1 [1
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Motion mouse screen

The 3-button mouse can be used to control movement on the X, Y and Z axes
when manual control is required. The Motion mouse screen contains tools for
specifying X, Y and Z axis movement direction and sensitivity. The Z-axis can
also be configured to include fine and coarse movements.

CNC
Software Fence ] Supervisor | X Axis
Y Axis ] Z Axis ]
Auto Home ] Auto Requal ] Digital Positioner Cancel |
General I Joystick | Joystick X
Joystick Y ] Joystick Z ] Joystick @ Apply
Motion Mouse ] Probe Rack Settings ] Q Axis Inch/viv
[ Enabled

XY Movement
Scale factor |D.25
I” Reverse x
I~ Reverse y
Z Movement
Fine movement amount (per cursor pixel) 0.00100
Coarse mavement threshold {cursor pixels) 10
Coarse movernent amount (per cursor pixel) |0.01000
" Reverse z

Specifying X and Y axis movement sensitivity

The stage can be moved in the XY plane
by clicking and dragging the Image with
the middle mouse button in the video
window. The amount of X and Y axis
stage movement is expressed as a scale
factor of the cursor movement in the
video window. As shown in this ex-
ample, a scale factor of 1.0 will cause
the stage to move an XY distance on the
screen equal to the distance moved by
the cursor.

The scale factor can be a fraction or a
multiple of the cursor movement on the
screen. Enter the desired value from 0.1
to 5.0 directly . \ioverment

into the Scale Scale factor  [0.25
factor data

field.

[~ Reverse x

™ Reverse y
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Specifying X and Y axis movement direction

Check or clear the Reverse X and Reverse Y boxes XY Movement
to specify the desired axis movement directions. Scale factor  [0.25

™ Reverse x

™ Reverse y

Specifying Z-axis movement sensitivity

Microns of
stage movement

350

300

250

200

150

A

The Z-axis movement is controlled by clicking and dragging the right mouse
button up or down over the Image in the video window.

Control of the Z-axis is divided into fine and coarse movements. The fine and
coarse movements are expressed in inches/pixel or mm/pixel depending on the
unit of measure currently used by the system.

Fine Z-axis movement continues until a threshold distance in pixels is traversed
across the screen. Once the threshold is reached, further Z-axis movement is
coarse. Releasing the right

mouse button resets the : _
movement sensitivity back Fine movernent amount (per cursor pixel) 0.00100

to flne.. Th? exampl'e Coarse movement threshold (cursor pixels) 10
shown in this screen is

graphed below. Coarse movement amount (per cursor pixel) | 0.01000

" Reverse z

Z Movernent

Enter the desired Fine,
Threshold and Coarse val-

ues into the corresponding data fields.

100 +—

0

pi
1 1 micron/pixel

Coarse
movement
threshold 10

Is

10 microns/pixel /
/\ I
//

W

M > Pixels of

0 5 10

15 20 25 30 35 40 45 mouse movement

D)

Fine
movement

Coarse
movement
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Specifying Z-axis movement direction

Check or clear the Reverse - Z Movernent
Z box to specify the de- Fine movernent amount (per cursor pixel) 0.00100

sired Z-axis movement di-

rection. Coarse movement threshold (cursor pixels) 10
Coarse movement amount (per cursor pixel) | 0.01000
Enabling/disabling the motion mouse | iReterseiz

Check or clear the Enabled box to enable or disable the motion

‘ I~ Enabled
mouse functions.
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Probe Rack Settings screen

The Probe Rack Settings screen provides tools for calibrating the storage loca-
tions of touch probe tips in a rack of 4 or 6 probe tip ports. Probe rack calibra-
tion should be performed immediately after rack installation.

CNC
Supenvisor | X Axis | Y Axis
Z Axis ] |
Auto Home | Auto Requal | Digital Positioner Cancel
General ] Joystick ] Joystick X
|
Joystick Y ] Joystick Z ] Joystick Q M
Motion Mouse ] Probe Rack Settings ] Software Fence Inch/MM

Number of Ports

& 4 Ports Port Spacing | 30.00

B Ports Initial clearance | -20.00

Orientation Docking distance 8.75
Axis Direction

& X * Positive Retract distance -8.50

{ Y " Negative Dropping in Z | -42.00

Pickup in Z | -42.00

Release in Z I -39.25

Approach in Z | -39.25

Port position offset | 0.00

Probe tips housed in the probe rack can be exchanged during inspections ac-
cording to need. For example, a probe rack allows the user to switch from a
single probe tip to a star probe tip.

All probe transitions must occur through the appropriate established methods.
Never manually change a probe tip or place/remove probes from ports in the
rack. Valid probe transitions can be set in the Probe Library dialog box by select-
ing the probe you wish to switch to, then clicking the Set Current button.
Proper probe transitions can also be included in a program.

If at any time, during normal operation or while a program is executing, the
QC-5000 fails to correctly perform a probe change, then the affected probes
will need to be unloaded from the probe rack, and then reloaded.
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Probe rack installation

=

+X orientation

(1 [ 2 B 3 B 4
' Front of measuring stage ’

Set machine zero each time you launch the QC-5000. A repeatable machine
zero position is required to find the probe rack.

Follow the instructions of the probe rack manufacturer to install the probe rack
on your system. Once the probe rack is mounted and it’s position entered in the
QC-5000, it cannot be moved.

NOTE

Mount the probe rack so the current probe can reach each of
the ports, and so there is no probe rack movement in any
direction.

Probe rack orientation

+Y orientation -X orientation -Y orientation

' Front of measuring stage ' ’ Front of measuring stage '

The four orientations accepted by the QC-5000 are shown below.

+X Orientation
Along the back edge of the table with the docking side of the rack facing in the

+X direction.

+Y Orientation
Along the left edge of the table with the docking side of the rack facing in the +Y

direction.

-X Orientation
Along the front edge of the table with the docking side of the rack facing in the
-X direction.

-Y Orientation
Along the right edge of the table with the docking side of the rack facing in the

-Y direction.
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Probe Rack Calibration

Probe rack calibration establishes the rack’s position on the measuring table and
defines the location of probe tip ports within the rack.

CNC
Supenvisor | X Axis | Y Axis
Z Axis ] |
Auto Home | Auto Requal | Digital Positioner Cancel
General ] Joystick ] Joystick X
|
Joystick Y ] Joystick Z ] Joystick Q M
Motion Mouse ] Probe Rack Settings ] Software Fence Inch/MM

Number of Ports

& 4 Ports Port Spacing | 30.00
B Ports Initial clearance | -20.00

Orientation Docking distance 8.75
Axis Direction
& X * Positive Retract distance -8.50

{ Y " Negative Dropping in Z Wﬁ
Pickup in Z IW
Release in Z lm
Approach in Z IW
Port position offset w

Defining the probe rack type

To define the probe rack type, select the appropri- - Number of Ports
ate number of ports and the probe rack orienta- @ 4 Ports
tion on the table.

" B Ports
Probe rack parameters Orientation
The probe rack parameters explained below require Axis | [ Direction
adjustment only if there is difficulty loading a probe @ X | & Positive

tip.
P £ by " Negative

Initial clearance
The position the probe moves in preparation for

docking.

Docking distance
The distance the probe moves into the rack port to dock or pickup a probe.

Retract distance
The distance the probe moves from the rack port after docking.
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Dropping in Z
The distance the Z axis moves into the rack during a probe drop.

Pickup in Z
The distance the Z axis moves from the docking port after probe pickup.

Release in Z
The distance the Z axis moves from the docking port during a probe drop.

Approach in Z
The distance the Z axis moves into the rack during a probe pickup.

Entering port position offset
The offset distance along the axis of the rack between the center of the docking

module and the center of the probe tip used for calibration. Enter port position
offsets in the QC-5000 as follows:

Rack orientation is X Positive
Enter the X value

Rack orientation is X Negative
Enter the negative of the X value

Rack orientation is Y Positive
Enter the Y value

Rack orientation is Y Negative
Enter the negative of the Y value

Checking the probe rack orientation
The probe rack must be aligned within 1 degree of the nominal X or Y axis
orientation to ensure reliable probe rack operation.

NOTE
When error correction is enabled, the error correction (NLEC or
SLEC) data entry must be performed before calibrating the probe
rack.

1 Lock Z-axis motion and measure a line along the front of the probe rack.

Point 1 Point 2 Point 3
-¢

\

+/- 1 degree from nominal angle

Checking probe rack alignment

2 Re-adjust the orientation of the probe rack if the angle of the line is greater
than 1.0 degree from the nominal orientation.



Chapter 6 System Setup

Running the DATRACK part program

Run the DATRACK part program to establish and save the coordinate system
of the rack. There are eight DATRACK programs stored in the ¢:\qe5000\Probe
Rack folder. Select the appropriate program for the probe rack installed.

4 port rack, X Positive
DATRACK4XP5pa

4 port rack, Y Positive
DATRACK4YP5pa

4 port rack, X Negative
DATRACK4XN.5pa

4 port rack, Y Negative
DATRACK4YN.5pa

6 port rack, X Positive
DATRACKG6XP 5pa

6 port rack, Y Positive
DATRACKG6YP.5pa

6 port rack, X Negative
DATRACKG6XN.5pa

6 port rack, Y Negative
DATRACKGYN.5pa

NOTE
Use a 2mm probe tip with a 20 mm stylus when running the
DATRACK program.

To run the DATRACK program:

1 Click File/Open to display the Part Open file dialog box, then navigate to
C:\QC5000\ProbeRack, select the desired DATRACK program and click Open.

2 Click the New Run button on the program toolbar to execute the selected
DATRACK program.

Open Part @

Look in: |._J ProbeRack :J & ek E3-

3 __-j datrack4xn.5PA
\ .) g datrackdxp.5PA
My Recent | EEN R

Documents -_ﬁ datrackdyp.5PA
B _E datrack6xn.5PA

- =) datrackéixp.5Pa
Desktop Q datrackbyn.5PA

= @ datrackéyp.SPA

My Documents

My Computer

g |

My Metwork File name: |da!:ack¢5!n 5PA,
Places

Dpen[ I

Cancel

L Lo

Files of type: | Pait Files

3 Follow the on-screen prompts to complete the |

DATRACK program. |’ ALA©

g

New Run
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NOTE
Use the following procedure to edit the initial settings of the
DATRACK program if this error message is displayed.

To edit the initial settings of the DATRACK program
1 Click on the + next to initial settings to expand the content.

2 Double-click on the Select Probe line to edit it.

Features | Program |

‘Status I ICxI Tol Iﬁ.:tiun ﬂ
N FProgram Properties...
-+ Initial settings...
k Set manual wode. ..

Show the message "Use this program to create the Reference Frawe for a 4 pos
Show the message "Open all of the rack port covers by pushing them back unti
Show the message "Select OK, then measure a point on top of the metal surfac
. Zero the Z of "Point 17
Show the message "Select OK, then measure a point on the front of the metal
Eero the ¥ of "Point 2"
3how the message "Select OK, then measure a point on the left wall inside po
Zero the Y of "Point 3"
Heasure "Flane 4"

)
.

Heasure "Flane 5"
Heasure "Flane &"
Heasure "Flane 7"
Heasure "Flane 8"
Heasure "Flane 3"
Heasure "Flane 10"

Heasure "Plane 11" -
1| 0|

W OEEEE R
BRRRREEE -

E Program (O] x|

Features | Program |

‘Status I ICxI Tol Im:tl.an ﬂ
N Program Properties...
= Initial settings...

o

N Display part view mwap

o Hide position indieator...
N Probe path data...

—+

End section k
get manual wode. ..

Zhow the message "Use this program to create the Reference Frame for a 4 pos
Show the message "Open all of the rack port covers by pushing them bhack untci
Show the message "Select OK, then measure a point on top of the metal surfac

. Zero the I of "Point 17

Show the message "Select OK, then measure a point on the front of the metal
. Zero the X of "Point 27

Show the message "Select OK, then measure a point on the left wall inside po
. Zero the ¥ of "Point 37
3 Measure "Plane 4"
& Measure "Flane 5"
=

Heasure "Flane &" -
4 | DI
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3 Click the line again to automatically insert the current probe into the pro-
gram in place of the original probe.

E Program o [=] E3
Features | Program |
‘Ststus I ICxI Tol IA:tlnn ﬂ
N Progrsm Properties...
= Initial sectings...

o

o Display part view mwap

o Hide position indicator...
o Frobe path data...

-

Select proke "TP 2'"...

End section
Set manual mode. ..
Show the message "Use this program to create the Reference Frawe for a 4 pos
Show the message "Open all of the rack port covers by pushing them hack unti
Show the message "Select OK, then measure a point on top of the metal surfac

. Zero the Z of "Point 1
Show the message "Select OK, then measure a point on the front of the metal
. Zero the ¥ of "Point 2"
Show the message "Select OK, then measure & point on the left wall inside po
. Zero the ¥ of "Point 3"
& Measure "Flane 4"
& Measure "Plane 5"
& Measure "Plane 6" -
o n

Click the New Run button on the program toolbar

to run the edited program. |’ Al ©

New Run

When the DATRACK program runs, the user will be prompted to complete
several tasks. Use the following procedures to complete the DATRACK pro-
gram.

Entering the datum in the DATRACK program

1 Click OK to acknowledge reference frame creation.

QC5000

Use this program to create the Reference Frame for a 4
position probe rack oriented in the - direction.

2 You will be instructed to open the rack port covers. Click OK and open the

QC5000

Open all of the rack port covers by pushing them back until
locked in place.

port covers.
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3 You will be instructed to measure a point on the top-inside of the rack.

QC5000

Select OK, then measure a point on top of the metal surface
inside the rack near port 1 [see part view].

Click OK and probe the first point
on the probe rack.

Point 1

4 You will be instructed to measure a point on the front of the rack. Click

QC5000

Select OK, then measure a point on the front of the metal
surface near port 1 [see part view].

OK and probe the second point on
the probe rack.

Point 2

5  You will be instructed to measure a point on the left-inside wall of the rack.

QC5000

Select OK, then measure a point on the left wall inside port 1
[not on the ridge].

Click OK and probe the third point
on the probe rack.

Point 3

6  You will be informed that the system is ready to create a reference frame.
Click OK to continue.

QC5000

0 Ready for CNC measure of rack Reference Frame, Select
OK.
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7 You will be informed that the probe rack reference frame is saved, and in-
structed to close the port covers. Close the covers and click OK to continue.

8 The program will complete execution. Click OK to close the DATRACK
QC5000

Rack Reference Frame saved. Close port covers by pushing
down on back edge.

program and display the Part View window.

QC5000

0 The program has SUCCESSFULLY finished running.

The probe rack will be displayed in the Part View window.

The probe rack is calibrated and ready for probes to be loaded.
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Appendix A
Profile measurement

Profile measurements compare part features acquired by video, touch-probe
or other measurement technologies to nominal part profiles from drawing or
part data files. Measured features and nominal profile features are shown in
the Measure Profile window.

NOTE

Video measurement tools are shown throughout these instructions to illustrate
the various aspects of profile measurement. However, the concepts apply
equally well to other measurement technologies.

i

ite Profile,

= Niw
|+ rOBERREBEC v ¥ A

il o @

B4 0.00000
[¥: 0.00000
a; 0° 0000
F: 0.00000

i >

F] So<cmRAN 208

ak | Enter P 10 | Cancel Fit | Reset Tolerance...

i T W Allow X W Allow Y ¥ Allow A

Part shown in the Video window Nominal profile shown in the Measure Profile window

The nominal profile in the Measure Profile window can be imported from a
drawing file in .IGS or .DXF formats, or as a collection of features from the
Features template.

As features are measured, their points can be displayed in the Measure Pro-
file window. When the desired feature measurements are complete a Fit
operation can be performed, During the Fit operation, the system superim-
poses the measured data over the nominal profile and adjusts the X, Y and
rotational orientation of the data cloud to achieve the best fit. Data points
can be shown as dots, form errors can be shown as whiskers.

-~ 6EEEEHO - 1K 3 = S

o T8 pesm
al e "" >

‘o ¥ | 2O
)

S N U o

\ CO

il
Part measured in the Video window Measured points displayed in the Fit performed and form errors

Measure Profile window displayed as whiskers
A-1
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Profile measurement

Tolerances can be applied to profile measurements as bilateral or unilateral
pass/fail boundaries. Bilateral tolerances can be distributed equally or un-
equally around the nominal edges of the part, and are specified by the user.

The X, Y and angular offsets, the maximum form error, the number of data
points and tolerance pass/fail results can be displayed in the Measure Profile
window at the conclusion of the Fit operation. Upon completion of the
profile measurement the profile feature is created in the Features template.

Operator screens and menus

Functions for conducting profile measurements are located across the bot-
tom of the Measure Profile window. Functions for evaluating, displaying
and printing results are contained in the Measure Profile menu and in the
Measure profile toolbar. These functions are discussed in detail later in the
profile measurement operating instructions.

The Measure Profile window

A-2

i1l Measure Profile

[*: 0.00000
Y: 0.00000
a: 0°00'00"
F: 0.00000
#:00f0

B

0Ok ‘ Enter Pt | Remove Last Cancel Fit Reset Tolerance...

Import Pts | W Allow X ¥ AllowY ¥ Allow A

The Measure Profile window contains functions for:

Allowing (or prohibiting) data shifts during profile fit analyses
Assigning measurement tolerances

Entering part data

Importing part data from the Features template
Removing the last point data entered

Initiating a fit analysis

Cancelling a fit measurement

Resetting the fit results and restoring data points
Selecting specific data

Accessing the Measure Profile menu

Completing the profile measurement
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Measure profile menu and toolbar

Right-click anywhere in the Measure profile window to display the measure
profile menu.

1] Measure Profile - View Active

T:

X: 0.00000
: 0.00000
a: 0°00'00"
F: 0.00000 [} rint.
#:0 0t 0

Zoom Al | u
Zoom Window 0
Zoom Special

Mowve Data

Error Mag

=1 o

O

| Enter Pt | Hemove Last Cancel | Fit Reset

Tolerance... ‘ Import Pts ‘ ¥ Allow X v Allow Y v Allow A

Profile

Results
Filtered
Tolerance
Material
Points
Passed
Failed
1X 3
5%
1 9)( Formerror
> whisker
50X multiplier
100X
200X |/
AX Automatic multiplier
UX User-defined multiplier

The Measure profile menu contains tools for:

Printing the contents of the Measure Profile window
Zooming in and out to display more or less detail

Moving the data cloud manually to facilitate the fit operation
Magnifying the display of form error whiskers

Showing or hiding profile fit information

Driving the CNC stage to a selected data point location
Sending (exploding) profile fit data to the Features template
as points and distances

Filtering selected points from the part data

Filtering the worst point from the part data

Restoring filtered data (unfiltering) to the part data

The Show/hide profile fit information and form error multiplier func-
tions of the Measure profile menu are duplicated in the Measure profile
toolbar shown at the right.

A-3
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Profile measurement

Conducting manual profile measurements

A-4

Profile
measurement

Display the
Measure profile
toolbar

v

Establish a part
zero and save the
reference frame
if desired

v

Initiate a profile
measurement

I

Import a nominal
part profile

v

Allow data shifts
during the fit
analysis

v

Assign tolerances
if desired

v

Verify inside &
outside material
surfaces when
applying unequal
tolerances

The diagram shown below outlines the minimum steps required to com-
plete a profile measurement. Details regarding the use of measurement win-
dows, menus and tools are described in the referenced pages.

The complete collection of profile measurement functions is listed in the
table of contents.

'

Page 3 Specify which Page 17

measure
indications will be
displayed

!

Measure part
features

Page 5 ¢

Perform FIT
analysis

v

Page 5
g Adijust error Page 22
display
magnification

v

Page 8 Page 25
Filter out data
points if desired

y

Page 8 Page 10

Perform new fit
analysis if desired

v

Add profile feature
to Feature
Template

Page 10

Page 11

Page 19 Page 13

Measurement
complete
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Displaying the Measure toolbar
Check the Profile box of the View/Toolbars checkbox megram
list to display the Measure toolbar. X Profile

OTolerance
Initiating a profile measurement

Click the Profile icon in the Measure toolbar, or
click Profile in the Measure drop-down menu to
initiate a profile measurement.

EESTEE Datum  Probe  Tools
Measure Magic... F2

Point... F3
Line... F4
Arc... FS

¥ - —~r0Q0 & vl

HJE0A <g— I

Angle.. Fi1
A dialog box will be displayed for importing a | P Ctrl+F3
. Cylinder... Chrl+F4
nominal part profile. sphere e
Cone... Ctrl+F6

3 Features X

To check a 2D profile, firstimport the nominal profile from CAD (1GS - -

or DF). The nominal profile may also be constructed from exsting .

features (point. arc, circle, line, and profile). Afterimport or selection, Magnetic Plane... Ctrl+F7

press OK and begin probing points on the actual pant. The Fit button

may be used to fit the probed points o the nominal profile and Other »

determine pass/iail on a profile tolerance. After fitting press OK 1o
lete profila

Femove Last | Import... Cancel I I 0K I |

\r

Importing a nominal part profile

A nominal part profile can be imported from a drawing file or from the
Features template.

Importing from a drawing file
Nominal part profiles can be imported from .IGS or .DXF drawing files.

Click the Import button to import a profile from a drawing
file. The Import Profile file dialog box will be displayed. _mpot. |

Select the .IGS or.DXF
file type, highlight the A ) e
desired file name and L) Hesceor

Click Open to specify the | Decmms =%

nominal profile data file. @

Dkl

When importing data o}
from .DXF files, the Im- | MDocuments
PSSP  port Options dialog box -
|  will  be displayed. | M Comwue
Specify the unit of mea-

Units

& Inch ; C |
" Cancel sure originally used to | wtoves fiorsne | S o= ]
create the file and click Flesolbpe: [ Fies = Corcel |

OK [1GS Fie: S —
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The title bar will show “1 file” indicating that an import file was selected.

To check a 2D profile, set projection to the workplane you will be
using and then import the nominal profile from CAD (IGS or DXF file
format). The nominal profile may also be constructed from existing
features (point arc, circle, line, and profile). Afterimport or selection,
press OK and begin probing points on the actual part using enough
points to get good coverage of the profile shape. You may use the
mouse to manually shift or rotate the data to speed up the fit process.
The Fit button is used to minimize the error and determine pass/fail
on a profile tolerance. After fitting press OK to complete profile
measurement.

Remowve Last Import... Cancel

OK

[\
"

Click OK to import the file. The nominal profile will be displayed in the
Measure Profile window.

5] Measure Profile

X: 0.00000
'Y: 0.00000
a: 0°00'00"
F: 0.00000
#:00f0

T / HO

HIHN U o
8 2

0Ok | Enter Pt | Hemove Last Cancel | Fit Reset

Tolerance... ‘ Import Pt ‘ ¥ Allow X W Allow Y v Allow A
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Importing from the Features template
Nominal part profile data can be imported from the Features template when
the nominal profile is based on previous measurements of standard part.

Highlight the desired features in the Features tem-
plate.

The title bar will show the number of features se-
lected.

1 Features

'To check a 2D profile, set projection to the workplane you will be
using and then import the nominal profile from CAD (IGS or DXF file
formaf). The nominal profile may also be constructed from existing
features (point, arc. circle, line, and profile). After import or selection,
press OK and begin probing points on the actual part, using enough
points to get good coverage of the profile shape. You may use the
mouse to manualky shift or rotate the datato speed up the fit process.
The Fit button is used to minimize the eror and determine pass/fail
on a profile tolerance.  After fitting press OK to complete profile
measurement.

Remove Last | Import... | Cancel

|—ROK |

Click OK to import the feature data. The nominal profile will be displayed
in the Measure Profile window.

1] Measure Profile

X: 0.00000
'Y: 0.00000
a: 0°00'00"
F: 0.00000
#: 429 of 429
T:

0Ok | Enter Pt | Remove Last Cancel | Fit Reset

Tolerance... ‘ Import Pts ‘ ¥ Allow X W Allow Y v Allow A
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Measure Profile window functions

The Measure Profile window contains functions for:

Allowing (or prohibiting) data shifts during profile fit analyses
Assigning measurement tolerances

Entering part data

Importing part data from the Features template
Removing the last point data entered

Initiating a fit analysis

Cancelling a fit measurement

Resetting the fit results and restoring data points
Selecting specific data

Accessing the Measure Profile menu

Completing the profile measurement

i1l Measure Profile

[*: 0.00000
Y: 0.00000
a: 0°00'00"
F: 0.00000
#:00f0

B

0Ok ‘ Enter Pt | Remove Last Cancel Fit Reset Tolerance...

Import Pts | W Allow X ¥ AllowY ¥ Allow A

Allowing (or prohibiting) data shifts during profile fit analyses
The fit algorithm shifts the data cloud obtained from measurements in the
Video window in the Cartesian and polar coordinate systems to achieve the
best fit between the data and the nominal part profile.

Maximum degrees of freedom are given to the fit algorithm by checking the
Allow X, Allow Y and Allow a boxes across the bottom of the window. Clear-
ing a box prohibits data cloud movement in the indicated orientation.

Assigning measurement tolerances

Bilateral or unilateral tolerances can be assigned to profile measurements.
Bilateral tolerances can be equal and unequal. Click the Tolerance button to
display the tolerance zone dialog box.

A-8
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Equal bilateral tolerances

Bilateral tolerance values will be centered around the edges of the nominal
profile. For example, an equal bilateral tolerance of 0.005 will be applied as
+0.0025.

Tolerance Zone le
W Bilateral Tolerance [0.005]

Cancel H oK !|

An equal Bilateral tolerance of 0.005 is applied as... +0.0025

Check the Bilateral box and enter the desired tolerance value into the Toler-
ance data field for equal bilateral tolerances.

Unequal tolerances

Unequal bilateral or unilateral tolerance values are specified by the user for
In-material tolerance and Out-material tolerances. The example below shows
a bore with different In-material and Out-material tolerances.

Tolerance Zone E]

I” Bilateral Out material Tol |0.001
In material Tol [0.003]

Cancel ” OK |

In this example, Bore tolerances of
Unequal bilateral tolerances are applied as... +0.003 and -0.001

Uncheck the Bilateral box and enter the desired In-material and Out-mate-
rial tolerance values in the data fields provided.
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Entering part data from the Measure Profile window
As points are acquired they appear (in green) in the Measure Profile window,
as shown in this example of a video circle measurement.

Firing a tool in the Video window... Causes points to appear in the
Measure Profile window

Video tools are typically fired from the Video window, however, they can
also be fired from the Measure Profile window.

Position the video tool over the desired feature in the
Video window and click the Enter Pt button in the
Measure Profile window.

Enter Pt N |

Importing point data from the Features template
Point data that were previously measured can be imported to the Measure
Profile window from the Features template.

| & Features. H =
Featun:s] ngram| 15:‘5,; O
1 |Tol|Name [pacum ﬂ [

-~ Line 2 Skew

-~ Line 3
* Point 4 Zero

O cle

e O

O

| uj T T T e

Circle points from the are imported to the Measure Profile
Features template... window

Select the desired features in the Features template and
| rt Pt
click the Import Pts button. ol D“,"

Removing the last data point entered

The last data points entered into the Measure Profile Bemove [ast
window can be removed by clicking the Remove Last

button.

Multiple data points can be removed by repeatedly clicking the Remove Last
button, until no points remain.
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Initiating a fit analysis

When all the required points for a profile measurement >

have been acquired from the Video window, press the —F't{rl
Fit button to initiate the fit analysis.

Canceling a profile measurement
Click the Cancel button to cancel the profile measure- Cancel
ment and close the Measure Profile window.

Resetting the fit results and restoring data points
The results of the fit analysis can be reset to review the positions of data

points, remove data points or change the degrees of freedom for the fit analy-
sis (allow X, Y or a).

I',g—...mu ai |

b
e wwrer

O | meem | Bemesien | gl | W | Ress | Vel 08 | mweem | Bemeveian | el | | e | Telesee
4 0% | A N B ¥ A | et 1% | Ao ¥ ey & Mk

The results of a fit analysis... are reset and the original data points
are displayed

Click the Reset button to reset the last fit results and Reset
restore the data points to their original positions prior to

the analysis.

Selecting data

Multiple or single data points or error whiskers can be selected in the Mea-
sure Profile window using the 3-button mouse. To select data points or
whiskers, press and hold the left mouse button and drag a marquee around
the points or whiskers of interest, then release mouse button. Single data
points or whiskers can be selected by clicking the mouse cursor on the point
or whisker.

|El-rll | IEI..I'I\ |
o e pune
TP | T Fall
|
|
]
I
|
|
o | e | pemeeien | oot | o | Aese | Teessern | O | geem | Bemeeton | Gemet | mm | Aese | Teesern |
J O A ¥ Y BTy | J O Al Y & Ml A |
Data is selected with the mouse... and the color of the selected data

changes to blue
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Displaying the form error of a single data point or whisker
Display the form error of a data point or whisker by positioning the mouse
cursor to hover over the point or whisker of interest. A pop-up information

box will be displayed.

7] Measure Profile

X: 0.00765

Y. 0.00360

a: 0°00'59"

F: 0.01660

|#: 2206 of 2206

T: Fail

F = 0.00576
<y
0Ok | Enter Pt ‘ Remove Last | Cancel | Fit Reset Tolerance...
Import Pis I M Allow X V¥ Allow Y  Allow A

Accessing the Measure Profile menu
Many measurement and display functions are provided by the Measure Pro-

file menu. Right-click anywhere in the Measure Profile window to display
the Measure Profile menu

X: 0.00000
*: 0.00000
a: 0°00'00"
F: 0.00000
#:00f0

T = O

Zoom Al O
Zoom In

ErrorMag b

=" U o

L

Ok I Enter Pt ‘ Bemove Last Cancel Fit Reset

Import Pts | ¥ Allow X  Allow Y ¥ Allow A

Tolerance...
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Completing the profile measurement

When the profile measurement is complete, press the

OK button to create the profile feature in the Features Ok
template and close the Measure Profile window.

—

m |
4
il

_ Features | Program |
Tol |Naxme Datum i|
Line 1
Circle 2
Circle 3

falin} Profile 4

OO\ [~

K| B

Completing the profile measurement closes the Measure
Profile window and creates a profile feature in the
Features template

The profile feature will be labeled and color-coded to indicate whether the
profile measurement passed or failed any specified tolerance tests. Profile
feature characteristics are shown in the Results and Feature Stamp windows.

Profile 4, from 1270 of 1270 points |&|

X =-1.76246 Y = -0.77046 Z = 0.00000
a =0"00'11" RF = Temp PP = XY
P = 0.01979 LHAP= 0.00950 HHP= 0.01029

TR0 A lllIII!II|||||||||||||||||||||ll|l||l|ll|||||||||||||||||||||| LTI

g

I
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Measure profile menu and toolbar functions

Right-click anywhere in the Measure profile window to display the measure
profile menu.

]| Measure Profile - View Active

X: 0.00000

'Y: 0.00000
a: 0°00'00"
F: 0.00000 [} rint.
: 0of0 zoom Al - I
- Zoom Window 0
Zoom Special  »
Move Data L3 O
Error Mag »
»

=1 o

0k | Enter Pt | Hemove Last [ Cancel | Fit | Reset |
Tolerance... ‘ Import Pt ‘ ¥ Allow X W Allow Y v Allow A

Right-click anywhere in the Measure Profile window to display
the Measure Profile menu

Profile )
The Measure profile menu contains tools for:

Results
Filtered *  Printing the contents of the Measure Profile window
* Zooming in and out to display more or less detail
Tolerance *  Moving the data cloud manually to facilitate the fit operation
) *  Magnifying the display of form error whiskers
Material * Showing or hiding profile fit information
Points *  Driving the CNC stage to a selected data point location

Sending (exploding) profile fit data to the Features template
Passed as points and distances
* Filtering selected points from the part data

Failed * Filtering the worst point from the part data
1% 3\ * Restoring filtered data (unfiltering) to the part data
IE The Show/hide profile fit information and form error multiplier func-
F tions of the Measure profile menu are duplicated in the Measure profile
10X , Svrl?:sirerl?r toolbar shown at the right.
50X multiplier
100X
200X 1/
AX Automatic multiplier
UX User-defined multiplier

A-14
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171 Moasure Profila x

Printing the contents of the Measure Profile window
Clicking Print prints the Measure profile window on the specified Windows

printer.

Zooming to display all images in the Measure Profile window
Click Zoom All to position all nominal profile and fit data in the center of
the measure profile window.

X -1.76376
077060
a: 0'00'nz”
F: 0.01922

1 2848 01,2848
T:Pass [of

T Maasure Profile

176217
0.7 7064

B
ZoomSpecial +
Move Data L
Error Mag »
Show .
Explode
P ot
ok | Emerp | Bemovelsst | Goncel | it Reset ok | Ewerpt | Bemovelost | Ganes | Reset | Tolerance... |
Tolerance... | lport e | Alew X  Allow Y ¥ Allaw A Tmpart Pis ¥ Mlow % ¥ Mlow Y  Allow A
Click Zoom All... To display the entire image
Zooming in and out to display more or less detail
Click Zoom Special/Zoom In to increase magnification and display more
detail.
(= Moasute prafila % | = Moasue profite X
:-1.76376 :-1.76376
- -0.17060 - -0.17060
a: 0'00°02" a: 0'00°02"
F:0.01922 F: 0.01922
: 28: #: 2848 of 2848
T:Pa T: Pass
Ok | Emermt | Bemovelast | concel | Fit Reset Ok | Emermt | Bemovelast | goncel | Fit Reset
Tolerance... | gt | @ AllewX = Allow Y ¥ Allaw A Tolerance... | foport | Alewx = Allow Y ¥ Allaw A

Click Zoom In...

To display more detail
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Click Zoom Special/Zoom Out to display a larger percentage of the image
and less detail.

13 Hﬂlnrl Prafile 13 Hﬂlnrl Prafile
X: -1.76376 X: -1.76376
: -0.77060 : -0.77060
a: 0'00°02" a: 0°00°02"
F: 0.01922 &) F: 0-01!22 -
W 2848 of 2848 2 W 284D gl
T: Pass T: Pa
Zoom Al ’\
Zoom Window 5
— Zoom In
=3 Mowve Data 3 q
3 - Exror Mag o
Show 13
[
Fitar Worst
EoterPt | Bemovelast | Concel | Fit Ok | Emermt | Bemovelast | concel | Fit Reset
Tolerance... tnport P | F Allew X W Allow ¥ Tolerance... | gt e | F AllewX % Allow ¥ ¥ Allow A
Click Zoom QOut... To display less detail

Panning to reposition the image in the
Measure Profile window

The contents of the Measure Profile window can
be moved to any location of the user’s choice by
panning the image with the mouse. To pan an
image, click Zoom Special/Pan. The cursor will
change to the hand shape. Press and hold the left
mouse button and move the mouse to shift the
image to the desired location. When the mouse is
released, the cursor will change back to the arrow

shape.
L7 H;l;nrl l’;l‘il_c | L7 -H;l;nrl l’;l‘il_c
:-1.76376 :-1.76376
M -0.7T060 L—/ M -0.7T060 V
a: 0'00°02" a: 0'00°02"
F:0.01922 F:0.01922 e
i 2848 of 2848 i 2848 of 2848
T: Pass T: Pass

Ok | Emermt | Bemovelast | concel | Fit | Reset | Ok | Emerm | BemoveLast | .§l|u:n| | Fit | Reset |

Tolerance... | tnport P | F Allew X ¥ Allow Y ¥ Allow A Tolerance... | gt e | F AllewX ¥ Allow Y ¥ Allow A
Press and hold the left mouse button... and move the image to the desired location

A-16



Quadra-Chek® 5000

Showing or hiding profile fit information

Clicking Show displays a menu of profile fit information that can be toggled
on or off in the Measure profile window. Click the desired item to display or
hide it in the window. Displayed information can include:

* Results:  Numeric profile measurement results

* Filtered:  Points filtered out of fit calculation

* Tolerance: Tolerance boundaries as dotted lines

* Material: ~ Surface normals indicating material

* Points: Part profile data points

*  Passed: Whiskers indicating form error within tolerance
* Failed: Whiskers indicating form error outside tolerance

The items contained in the Show
menu are duplicated in the Profile
toolbar. Clicking an icon in the tool-
bar toggles the display of the corre- .

o0 ™, . . Filtered
sponding information on or off in

=
=

the Measure Profile window. ]_ Tolerance
|\_<

Results

Print. Results Material
Click the Show/Results menu item .

Zoom Al or toolbar icon to display numeric I * Points

Zoom Window profile fit results in the upper-left Passed

Zoom Special ¥ corner of the Measure Profile win-

Move Data b__ ‘% Failed

\ dow.
Error Mag 3

umm Profile fit results include: 1X )
oy B | v Filtered IE
E.x|:.|.la e , v Tolerance X: The x-axis offset after shifting
Material the data cloud to achieve the 10X Formerror
Points best fit. » whisker
Filter Worst v Passed Y: The y-axis offset after shifting 50X multiplier
Infilter | v Failed | the data cloud to achieve the 100X
Click Results to display best fit.
The angular offset after shifting 200X |/

profile fit results the data cloud to achieve the

best fit. AX Automatic multiplier

F: The form error
#: The number of points acquired,

[l Measure Profile

UXx User-defined multiplier

X: 0.00873 o eenmine mrole Bt resuie,
Y: 0.00434 T: The tolerance Pass/Fail result.
a: 0°00'07"

F: 0.01904

#: 3751 of 3751

T: Pass
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Filtered

Click the Show/Filtered menu item or toolbar icon to display points and
error whiskers that were filtered earlier using the Filter or Filter Worst profile
menu command. Filtered points appear as dark gray.

T: Pass

T: Pass

7 essre Pt
X: -1.76375 "‘"—‘-‘-‘-“"Y\ N : X: -1.76375 "‘"—‘-‘-‘-"“Y\ N
: 077060 \\\ ;077060 \\\
a: 0°00°06" e a: 0°00°D6"
F:0.01919 F:0.01919
- 2824 of 2843 Toom A - 2824 of 2843

yere
ok | Emermt | Bemovelast | concel | Fit Reset Ok | Emermt | Bemovelast | concel | | Reset
Tolerance... | lport | Allew X = Allow Y ¥ Allaw A Tolerance... | foport | Alewx = Allow Y ¥ Allaw A
Click Show/Filtered... To display previously filtered data
Tolerance
Click the Show/Tolerance menu item or toolbar icon to display dotted lines
that indicate the tolerance zones around profile edges specified earlier using
the Tolerance button in the Measure profile window.
7 assre prtie
o -1.76375 o -1.76375
M -0.7T060 M -0.7T060
a: 0'00°06" a: 0°00°06"
F: 0.01919 F: 0.01919
- 2824 of 2843 W 2824 of 2843
T: Fail T: Fail
Prick...
Zoom Al
Zoom Window
Zoom Specisl »
Maove Dats »
Error Mag ¥
5 e
, | v Fitered
Bobode ™ matera
. Poirts
Fiter Worst Passed
| Unfiter A1 L Faded
Ok | Emermt | Bemovelast | concel | Fit Reset Ok | Emermt | Bemoveiast | Cancel Reset
Tolerance... | gt | @ AllewX = Allow Y ¥ Allaw A Tolerance... | foport | Alewx = Allow Y ¥ Allaw A
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Click Show/Tolerance...

To display tolerance zones



Quadra-Chek® 5000

Material
Click the Show/Material menu item or toolbar icon to display surface normals
that are outside the material and normal to the material surfaces.

17| Measure Profila 17| Measure Profila

it o ©
£ 3

Ok | Emermt | Bemovelast | concel | Fit | Reset Ok | Emermt | Bemovelast | concel | Fit Reset
Tolerance... ] Import Py ] W Allow X & AllowY ~ Allow A Tolerance... ] Iniport Piy ] % Allow X & AllowY ~ Allow A
Click Show/Material... To display material indicator lines

The material indicator lines are used by the system to identify
the material sides of nominal part surfaces. This is necessary

T Bietarol Outmeterial Tol |0.00300 when unequal inside/outside tolerances are applied to the nomi-
In material Tol |0.00300 nal profile. Material indicator lines must be positioned outside

the material surface as shown below.

Unequal tolerances applied @ O

Material indicator Material indicator
within a hole outside a boss

The orientation of the material indicator lines can be changed by selecting
them with the mouse. Select by clicking on a line, or by dragging a marquee
around a line and releasing the mouse button.

r—
lr5<:> s @
Clicking on a line... or selecting a line with Changes the
amarquee... orientation of the line
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Points
Click the Show/Points menu item or toolbar icon to display the points ac-
quired from measurements in the Video window.

171 Measute Prafile x

171 Measute Prafile x

r e 4 e
> O > O
U = I o

(D Y=z D N

\ ey .
e
Ok | Emermt | Bemovelast | concel | Fit | Reset Ok | Emermt | Bemovelast | concel | Fit | Reset
Tolerance... | port | Alewx & Allow Y ¥ Allaw A Tolerance... | port P | @ Alewx % Allow  Allaw A
Click Show/Material... To display material indicator lines

x

171 Measute Prafile

Points will appear as a green dotted line near mea-
sured surfaces until the display magnification is in-
creased to show individual data points.

ok | Esermt | Bemovelast | concel | Fit | Reset
Tolerance... | tnport P | F Allew X # Allowy ¥ Allow A

Display magnification increased
to show individual points
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Passed
Click the Show/Passed menu item or toolbar icon to display the points and
form error whiskers that passed the tolerance criteria. The default colors of

points and form error whiskers that passed are green for 0 to 50% and yellow
for 51% to 100% of the tolerance value.

I3 umurl Prafile I3 umurl Prafile

o o

il 020

Zoom Al

| Faled I!
Ok | Emermt | Bemovelast | concel | Fit | Reset | Ok | Emermt | Bemovelast | concel | Fit | Reset
Tolerance... | tnport P | F Allew X ¥ Allow Y ¥ Allow A Tolerance... | gt e | F AllewX ¥ Allow Y ¥ Allow A
Click Show/Passed... To display points/whiskers that passed

the tolerance criteria
The default colors can be changed in the Tools/Customize/Colors setup screen.

Failed

Click the Show/Failed menu item or toolbar icon to display the points and
form error whiskers that failed the tolerance criteria. The default color of
points and form error whiskers that fail is red for greater than 100% of the
tolerance value.

umurl Prafile umurl Prafile

0 o= 0

Zoom Al
Zootm Wirdow
Zoom Special ¥

Q %/:m O N

Materidl

[,
ok | Estermt | Bemovelast | Goncet | Fit | Reset | ok | Emermt | Bemovelast | concel | Fit | Reset |
Tolerance... | port | Alewx  Allowy ~ Allow A Tolerance... | gt e | F AllewX @ AllowY W Allow A
Click Show/Failed... To display points/whiskers that fail tolerance criteria

The default color can be changed in the Tools/Customize/Colors setup screen.
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Magnifying the display of form error whiskers

During the fit operation, points acquired that do not fall precisely on the
nominal profile generate form errors. When tolerances are specified, the
errors are divided into two groups, those that pass (Passed) and those that fail
(Failed) tolerance criteria.

The passed and failed errors can be displayed
as whiskers that extend orthogonally from the

nominal surface. The length of each whisker
is proportional to its magnitude of error.

Typically, the magnitude of most form errors
is so small in proportion to the part displayed
that without magnification they would not be
visible. The Error Mag menu item provides
fixed, automatic and user-definable levels of

magnification for displaying error whiskers.

Print...

Zoom All
Zoorm Window

& £ Zoom Special  »
\ Maove Data »

Show ¥ Sx

S0%

100
Filte 200%
Filter Worst A

Explode 3

Error magnification levels are also available in the profile toolbar.

B N o i o

100X 200X AX UX

NOTE

A-22

Error magnification set at 10X

The Show/Passed or Show/Failed menu item must be checked or toolbar
icon must be clicked for whiskers to be displayed.

Fixed magnification

Click the Error Mag menu item, then
click the desired level of magnification,
or click the desired level icon in the
toolbar.

Automatic magnification

Click the Error Mag menu item, then
click AX for automatic adjustment of
magnification, or click the AX icon in
the toolbar.

When automatic magnification is se-
lected, the system optimizes the dis-
play of error whiskers based on the
maximum form error value.

Pn'nE. W

Zoom All
Zoom Window
2oom Special  »
Move Data »
i
Shaow » SX
' Fixed
S0%
»
Explode 100% levels
f 200X
Filter Warst A
Filker & X
Print...
Zoom Al
Zoom Window
Zoom Special  »
Move Data »
[ Error o> KR
Show P 5%
Explode » 100%

200%

rrorvors R — Auto
Fiter A Ux levels
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User-defined magnification

: . Prit...
Click the Error Mag menu item, then .
click UX to specify a level of magnifi- Zoom Al
Zoom Window

cation, or click the UX icon in the tool- o

bar. A data field will be displayed for Move Dats b
specifying the level of magnification. O
Show LA -
| o1ox
— Bpode 3| X
100%
- .
Scale 301 L_ox ] _ -
ﬂ‘ Filter Worst ax

User
q ; levels

Magnification of 30
specified by the user

Enter the desired level of magnification and click OK.

Driving the CNC stage to a selected point location
The CNC stage can be moved by the system to position the video camera
over a specified point.

Zoom to show individual points, then right-click the desired point to dis-

play the Measure Profile menu. Click Goto Point to drive the stage and
position the selected point under the video camera.

Print...

Zoom All

Zoom ‘Window
Zoom Special  »
Mave Data >

Error Mag >

Show »
Explode E! »
Filter

Filter \Worst
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Sending (exploding) the profile fit data as points and distances
in the Features template

The results of a profile measurement can be used to create a single profile
feature by clicking the OK button in the measure profile window, or can be
used to create individual point features or distance features by clicking one of
the Explode profile menu items.

171 Mnasure Profils

o -1.76209
Y. -0.77031
a: 0*01'S9"
F: 0.01760
(¥ 2856 of 2056
T: Pass e INCTTTTERT ETTTILAE J0Eth 0 00 R b
I
ﬁﬂﬂﬂ;%%! HE Features
Q P @® rprofile 2 =)
T T AR T T ERTRATTT TR
ok, | Emermt | Bemovevast | concel | Fit Reset Talerance... =
impont P | @ amwx 7 Allowy 7 Allow A < | L‘J
Clicking OK in the Measure profile window... Creates a single profile feature in

the feature template

| Features
Features | Program | _
- ! T [Tol|Name [Dacum 4|
Print... . Point 11
= . Point 12
Zoom All . Point 13
Zoom Window 3 Fatat 14
. » Point 15
Zoom Special  » > ®[nDistance 16
Move Data » « ®[sDistance 17 =
— «» P[~Distance 18
Error Mag » « @[oDistance 19
R d 'EDistance 20
Show 4 « @[sDistance 21
© ®[sDistance 22
aoto Point  @[~Distance 23
. > .EEDist.ance 24
ﬂw AlPoits pr@E et
i Selected Points © @®[Distance 26
Filter FOV Points “ .EEDistance 27
Filter Worst “ .EEDistance 28
e © @[-Distance 29
ooy | All Errors © @[niDistance 30
| Selected Errors
‘ FOV Errors | LIJ
Clicking Explode/Points or Creates point or distance features
Explode/Errors menu items... in the feature template

Data points explode as point features, and form errors as distances.
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Filtering selected points from the part data

Data points can be selectively filtered out of fit operations to evaluate the
influence of specific points on fit results, or to eliminate the effects of un-
wanted measurement artifacts.

Select the point(s) to be filtered, then
right-click anywhere in the Measure
Profile window to display the Measure
Profile menu.

Click on Filter to filter out the selected
points, then click Fit to perform a new
fit operation. The new results will not
include the filtered points.

Select points to be filtered out of a fit

analysis
Il:!.-':“.-wl Profile X 'l:g'rgﬂuurl Profile
X -1.76373 X -1.76373
;-0 77064 ;-0 77064
a: 00010 a: 00010
F.o.mise F.0.01918
2044 gl 2754 gl

Ok | Entert | Remove Last | Cancel | Fit | Reset | 0Ok | Entert | Remove Last | Cancel | Fit | Reset |
Tolerance... | Inpor e | 9 AllowX = Allow'Y = Allow A Tolerance... | Inpor e | 9 AllowX = Allow'Y = Allow A
Click Filter... to remove selected points from the next fit analysis

Filtering the worst (form error) point from the part Print...
data Zoom Al
Right-click anywhere in the Measure Profile window to dis- ;""‘“::“‘I" ,
play the Measure Profile menu. Click Filter Worst to exclude MoveDots b
the data point with the greatest form error from the next fit ErorMeg b
analysis. show »

Click Filter Worst repeatedly to filter a group of data points D *

with the greatest form errors. M -
Unfilker All

Click Fit to perform a new fit operation. The new results will
not include the filtered points.

Unfiltering (restoring) filtered data points iﬂﬂw
Right-click anywhere in the Measure Profile window to dis- Zoom Special  »
play the Measure Profile menu. Click Unfilter All to restore i S
all previously filtered data points to the data cloud for the e g
next fit analysis. ——
Bpode b
Filker Worsk
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Appendix A

Profile measurement

171 Moasura Profile

Manually fitting part data to the nominal profile
The position of data points can be moved manually prior to facilitate a diffi-
cult fit operation by clicking and dragging or rotating the data points.

Clicking and dragging (translating) data points

Click Move Data/Translate. The cursor will change to the hand shape. Click
and drag the entire cloud of data points to the desired location. The offset
coordinates are shown in the upper left corner of the Measure Profile win-
dow, and change as the data cloud is dragged into position.

171 Moasura Profile

%: 0.00000 : -1.74358
: 0.00000 : -0.70808
a: 0°00°00" a: 0°00°00"
F: 0.00000 F: 0.00000
#: 2648 of 2848 > #: 2648 of 2848 .
T T 'Ol
Fin Y @
Prnk...
et O
Zoom Window
Zoom Special ¢ @
Rotate Ponts !
Error Mag »
” Shew b — % Y
| I I I I I I | /v( Explode L3 -
Ok | Emermt | Bemove Last Cancel Fit Reset Ok | Emermt | Bemove Last Cancel Fit Reset
Tolerance... | lmpart s | @ Allowx & Allow 7 Allow A Tolerance... | lmpart s | P Alow X & Allow 7 Allow A

Once the data cloud is in the desired
position, right-click the mouse to dis-
play the Move data menu. Click Done

to return to the normal cursor mode. !

[y O

\

——

e

Translate Points
Rotate Points

Clicking and rotating data points

Click Move Data/Rotate points. The cursor will
change to the pointing-hand shape. Click and
rotate the entire cloud of data points to the de-
sired angle. The offset coordinates are shown in
the upper left corner of the Measure Profile win-
dow, and change as the
data cloud is rotated into
position.

Print...

Zoom All

Zoom Window

Zoom Special ¥

Translate Points

Move Data

17| Moasure Profila

X:-1.58733
" -0.84337
a: 64443
F: 0.00000
- 2848 of 2848

: Once the data cloud is

rotated to the desired
position, right-click the mouse to display the Move
data menu. Click Done to return to the normal cur-

Mﬂ@
N
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sor mode. —
: vo -
Translate Poinks |
! Rotate Points
— g
Ok | EnterPt | Bemove Last Cancel Fit | Aeset
Tul:nlr.e...J Import Pla J # Allow X & Allow Y ¥ Allow A
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Symbols

.csv 2-116

2-D features 2-1

2-D Measurement with VED 2-53
3-D features 2-1, 2-36, 6-62

A

Absolute values 6-51

Access database 2-119

Access to settings 6-74

Accuracy 6-4

Actions 4-80

Activate the contact probe group 2-31
Activate the VED probe group 2-17, 2-55
Active Layer 1-18

Active probe 2-5, 2-88

Active probe tip 1-18

Active reference frame 1-18

Add buttons to a toolbar 1-26, 4-76
Add data to the runs template 5-86
Adding data to templates 5-41
Adding data to the reports template 5-46
Advanced edge teach tool 6-24
Advanced teach mode 6-24
Alignment 6-4

All tolerance template 2-102
Amplitude variations 6-4

Analog encoders 6-2

Angle 2-86, 2-92, 5-34, 6-67
Angle button 2-86

Angle display mode 1-18
Animation rate 6-32

Appearance tab 5-74

Approach 4-43

Approach in Z 3-87, 6-89

Arc tool 2-18, 4-20

Arithmetic operators 4-81

Arrays 4-51

ASCII delimiter 6-75

Assign a zoom position for a magnification 3-5

Auto 3-58

Auto focus teach 3-7

Autofocus button 3-12

Automated text input & prompting 5-53
Automatic backups 6-73

Automatic probe alignment 6-23
Automatic redraw of part view 6-55
Average probe 3-34, 3-48

Axes 6-80

Axis 6-2

Axis lock 6-65

AXxis motion direction 6-81

Axis mation profile 6-82

Axis movement direction 6-84

AXxis movement sensitivity 6-83, 6-84
Axis scale type 6-2

B

Backups 6-72

Bi-directional tolerance 2-93, 5-3
Blob probe 3-34, 3-50

Bolt hole circle 2-64

Brackets 4-86, 5-75

Brightness 6-5

Buffer probe 3-34, 3-46

Button 1-7

Button functions 6-64

Buttons screen 6-63

C

Calibrate the system encoders 6-2
Calibrating analog encoders 6-3
Calibrating the display of magnification value 6-28
Calibrating the joystick 6-81

Calibration slide 6-29

Calibrations 3-1, 3-7

Camera calibration 3-7, 3-20

Camera image type 6-31

Camera_1 3-1

Cameras 3-75

Cartesian 1-18

Center-to-center distance 2-70

Chart rotation 6-30

Chart-to-image ratio 6-25

Circle 2-33, 2-55, 2-74, 4-32

Circle button 2-64, 2-84

Circle probe 2-56, 3-34, 3-44

Circular runout 5-32

Circularity 5-18

Clearance move 2-7

Clearance move or goto position step 4-48
CNC movement warnings 6-43

CNC moves 6-68

Co-planarity 5-28

Coefficient data 6-75

Coefficient labels 6-75

Collision avoidance for touch probes 6-44
Collisions 2-8

Color list items 6-7

Colors screen 6-6

Combined-phase pattern 6-5

Comma separated variable file (.csv) 2-116
Complete a program 2-122

Concentricity tolerance 5-14

Conditional statements 4-80

Conditions 4-80

Index-1
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Cone 2-38 D

Configuring analog and TTL encoders 6-2

Construct a bolt hole circle 2-64 Dark edge and light edge tools 6-7
Construct a center-to-center distance 2-70 Dark-to-light 3-60

Construct a distance 4-35 Data exchange 2-109

Construct a farthest distance 2-68 Database 2-119

Construct a nearest distance 2-66 Date 1-18, 6-67

Construct an angle 2-86, 2-92 DATRACK part program 6-90
Construct new features 6-60 DATRACK program 3-90, 6-90
Constructed features 2-1 Datum 6-76

Construction 6-51 Datum magic 6-77

Contact probe group 2-31 Datum toolbar 1-22, 2-11

Coordinates 1-18 DDE output to Excel 2-109

Copy and paste special 4-67 Deadband 6-81

Count direction 6-69 Debounce time 6-36

Count errors 6-3 Delete a magnification 3-3

Count value 6-3 Delete buttons from a toolbar 4-78
Create a buffer probe 3-46 Desktop 1-6, 1-8

Create a circle probe 3-44 Digits 6-8

Create a circle probe tool 2-56 Display angles in degrees-minutes-seconds 4-43
Create a duplicate feature 2-84 Display linear values in millimeters 4-43
Create a filter 5-64 Display part view map 4-42

Create a grid 4-51 Display positions in cartesian coordinates 4-43
Create a grid wizard 4-51 Display resolution 6-67

Create a new magnification 3-1 Display screen 6-67

Create a new part file 4-7 Display tab 5-59

Create a new probe group 3-66 Display the feature list 4-9

Create a new template 5-89 Display the program template 4-10
Create a polar grid 4-55 Displaying 3-D features as wireframes 6-62
Create a program 4-3 Displaying features 6-57

Create a random placement 4-65 Displaying results 6-77

Create a simple probe 3-42 Distance 2-66, 2-68, 2-70

Create a user message 4-50 Distance button 2-66

Create a zero point 2-22, 4-30 Distance to target surfaces 6-68

Create an arc tool 2-18, 4-20 Distances 6-50

Create the second reference frame 2-81 Distances as absolute values 6-51

Create the worm probe 3-52 Do not report any errors during program running 4-41
Creating custom toolbars 6-22 Docking 6-20

Creating the datum 2-11 Docking distance 3-87, 6-88, 6-89
Creating the second reference frame 2-72 Docking module 3-88

Cross calibration of touch probe and camera 3-75 DRO axis 6-8

Crosshair probes 3-57, 6-30 Dropping in Z 3-87, 6-89

Crosshairs 6-54 Duplicate feature 2-84

Current joystick position 6-79 Dynamic data exchange 2-109

Current probe 6-12
Cursors 3-36

Custom toolbars 1-23, 6-22 E

Customize 1-18

Customizing report headers 5-51 Edge algorithm 3-62
Cylinder 2-41 Edge calibration 3-7
Cylindricity 5-22 Edge detection 3-1

Edge detection probe rotation 6-30
Edge recognition 6-24

Edge teaching 3-12, 3-58

Edge type 3-62

Edit a light control statement 4-46
Edit a wait for point(s) step 4-44

Index-2



Quadra-Chek® 5000

Edit steps 4-72, 4-74

Editing mode 1-18

Editing programs 4-44

Ellipsoidal pattern 6-4

Else Statement 4-73, 4-75, 4-84

Else-If 4-73, 4-75, 4-85

Empty feature list before running 4-41
Enabling/Disabling joystick motion control 6-79
Encoder count direction 6-69

Encoder head mounting 6-4

Encoder output 6-4

Encoder output phase amplitudes 6-5

Encoder reference marks 6-70

Encoder resolution 6-69

Encoder screen 6-69

Encoder setup program 6-2

Encoder unit of measure 6-69

Encoders 6-2

End users 1-3

Enter a formula 2-107

Enter the datum in the DATRACK program 3-93
Error messages 6-15

Errors 6-3

Errors screen 6-15

Excel 2-109

Exchange 2-109

Expanding the program toolbar 4-72
Exponential control 6-82

Export 2-120

Export a tab delimited file to a spreadsheet 2-113
Export to a comma separated variable file (.csv) 2-116
Export to an access database 2-119

Exports 6-72

Extending scans beyond the field of view 3-56

F

Farthest distance 2-68
Farthest probe 3-34, 3-49
Feature 2-84

Feature button 1-7

Feature display defaults 6-49
Feature list 2-2, 4-9

Feature measure functions 6-65
Feature numbers 6-56

Feature selection zones 6-55
Feature specifications 1-8
Feature stamp 1-8, 1-11, 6-9
Feature type diagram 1-8, 1-11
Features 1-1, 2-1, 6-49
Features list 2-66, 5-41, 5-43
Features template 5-38, 5-39
Field of view 6-26

Field of view for worm tool 6-32
File locations 6-71

File names 6-73

File toolbar 1-23

File types 6-72

Files screen 6-71

Filter 5-70, 5-72, 2-104
Filtered and selected point 6-9
Filtering 4-43

Filters tab 5-64

Fine velocities 6-82

First 3-58

Fixturing 6-42

Fixturing tab 4-40

Flatness 5-24

Focus lock 4-43

Foot switch 6-63

Form error for qualification 6-37
Formula 2-1, 2-107, 5-82
Formulas tab 5-74

FOV spherical and NLEC corrections 6-34
Frequency 6-4

G

General screen 6-74
General tab 4-41

Go to here 6-66

Goto here button 2-7
Goto label 4-73, 4-75
Goto position step 4-48
Graphical user interface 1-6
Grid lines in planes 6-61
Grid wizard 4-51

Grids 4-51

Group tolerance 2-93

H

Halting execution 6-44

Hand cursors 3-36

Height probe 3-34, 3-49

Help screen 6-12

Hide position indicator 4-42
High accuracy mode 4-43, 6-23

Icons 1-4

If-Goto Statement 4-72, 4-74, 4-82
If-Then Statement 4-72, 4-74, 4-83
Image magnification 6-28

Imports 6-72

Index probes 3-69

Indexable probe type 6-36

Initial clearance 3-87, 6-88

Initial settings 4-42

Insert a clearance move 4-12

Insert a user message 4-50
Interchangeable probes 6-38

Item colors 6-6
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J

Joystick 6-63

Joystick calibration 6-81
Joystick motion control 6-79
Joystick noise 6-81

Joystick output signals 6-81
Joystick performance 6-79
Joystick position 6-79
Joystick screen 6-79

L

Laser probes 3-1

Last part 6-77

Layers 1-18, 6-61

Least material condition 5-8
Level-based button functions 6-64
Light adjustments in programs 6-40
Light contrast orientation 3-54
Light control 4-42

Light control statement 4-46
Light edge tools 6-8
Light-to-dark 3-60

Line 2-88, 2-90

Linear control 6-82

LMC 5-8

Load a probe 3-97

Lock display 6-47

Lock/unlock feature 1-8, 1-10
Locking parts 6-48

Locking programs 6-47
Locking results 6-48

Locking supervisor settings 6-48
Locking templates 6-47
Locking the DRO 6-48

Locking the run mode 6-48
Locking the status bar 6-48
Locking the video window 6-48
Locking user settings 6-48
Locking Windows 6-47

Locks screen 6-47

M

Machine zero 2-2, 6-75

Magnetic planes 6-51

Magnification 2-18, 3-1, 3-3, 3-5, 6-25, 6-28
Main menu bar 1-22

Mapping parts to a toolbar 6-20

Mapping workspaces to toolbar 6-21
Master probe tips 3-69

Max speed mode 6-44

Maximum material condition (MMC) 5-8
Measure a circle 2-33, 2-74, 4-32
Measure a cone 2-38

Measure a cylinder 2-41

Measure a line 2-88, 2-90

Index-4

Measure a plane 2-50

Measure circle 2-55

Measure magic 6-50

Measure profile toolbar A-3

Measure profile window 6-11, A-1
Measure screen 6-49

Measure the primary plane 4-13
Measure the secondary line 4-16
Measure the zero feature 4-23

Measure toolbar 1-22

Measured magnification 6-29
Measurement points 6-52
Measurement with VED 2-53
Measuring 3-D Features 2-36
Mechanical vibrations 6-81

Menu Bar 1-22

Menus 1-22

Messages 6-44

Metronics calibration slide 6-29
Min/max 4-87, 5-76

Minimum percentage of VED points 6-43
Misc screen 6-14

Misc tab 5-73

MMC (Maximum material condition) 5-8
Modify a filter 5-70

Modify a formula 5-82

Modify template properties 2-104
Momentary functions 6-64

Motion direction 6-81

Motion mouse screen 6-83

Motion profile 6-82

Motors off 6-66

Mouse 6-31

Move a probe tool 3-36

Movement direction 6-84

Movement sensitivity 6-83, 6-84
Moving the datum on alignments 6-76
Moving video charts with a mouse 6-31
Moving video charts with the part 6-31
Multiple probe hits 6-37

N

Nearest distance 2-66
Nearest probe 3-34, 3-48
Nest template windows 2-4
Nesting template windows 5-87
New probe button 3-15, 3-34
New probe group 3-66

New qualification 6-12

New run 4-2

New run button 2-123, 4-6
New templates 5-89

New VED probe 3-34

NLEC Status 1-18

Noise 6-4

Non-probing % 4-43
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Normal and fine velocities 6-82 Perform a circularity tolerance 5-18
Perform a co-planarity tolerance 5-30
o Perform a concentricity tolerance 5-14
Obstruction 2-8 Per::orm a :‘:lylmd”c'ti/ tolerance2 5-22
Offset distance 3-88 Perform a flatness tolerance 5-24

Offset positions 4-73, 4-75 Performa LMC 5-11

Offsets for probe compensation 3-68 Per::orm a MMﬁ :gleranfe >-8 28
Old qualification 6-12 Perform a parallelism tolerance 5-

Perform a parcentricity calibration 3-27
Perform a perpendicularity tolerance 5-26
Perform a pixel calibration 3-15
Perform a simple edge teach 3-59
Perform a sphericity tolerance 5-20
Perform a straightness tolerance 5-16
Perform a true position tolerance 2-97, 5-5
Perform a width tolerance 2-100, 5-36
Perform an advanced edge teach 3-61

: : ) Perform an angle tolerance 5-34
periom an edge cch .12
Overlays 5-54, 6-72 Perimeter scan direction 3-55

Permanent 4-40

On a measurement failure goto label 4-41
Open a saved program 4-5

Open the all tolerance template 2-102
Open the features template 5-39

Open the program template 5-56

Open the reports template 5-44

Open the runs template 5-85

Operators 4-81

Optical crosshair 3-1

Overview 1-1 s
Permanent fixturing 6-42
o] Perpendicular scan direction 3-53
Perpendicularity 5-26
Palletizations 4-51 Persistence 6-5
Palletize 4-60 Perspective 2-36, 2-53
Palletize multiple parts 4-60 Phase 6-3
Parallelism 5-28 Phase amplitudes 6-5
Parantheses 4-86, 5-75 Pickup in Z 3-87, 6-89
Parcentricity calibration 3-7, 3-27 Pixel calibration 3-7, 3-15
Parent features 6-60 Pixel size factor 6-29
Parents 6-10 Place a toolbar on the QC-5000 desktop 1-24
Part features 1-1 Plane 2-50
Part fi_Ies 6-73 Point measurements 6-51
Part view 5—10 Point size 6-54
Part view display 2-37 Point stake marks 6-11
Part view map 4-42 Points 1-1
Part view perspective 2-53 Polar grids 4-51, 4-55
Part v!ew screen 6-53 Polar/cartesian 1-18
Part view tiles 6-54 Port position offset 3-88, 6-89
Part view window 1-1, 3-27, 2-10 Position indicator 4-42
Part view window display 4-11 Position of the probe tip 3-68
Part view window perspective 2-36 Preparation 2-1
Part views 6-56 Prevent program from being modified by anyone but 4-41
Parts 6-72 Primary plane 2-11, 4-13, 6-77
Paste special 4-67 Probe 1-1, 2-88
Pattern file names 6-33 Probe alignment 6-23
Pattern finder 6-10 Probe animation rate 6-32
Pattern probe 3-34, 3-51 Probe calibration 3-68
Pattern search rings 6-26 Probe collisions 2-8
Pattern tool 6-26 Probe compensation 3-68
Patterns 6-72 Probe contact 6-36
Pause program 4-2, 6-66 Probe families & groups 3-64
Percentage of VED points 6-43 Probe group 2-55, 3-66
Perform a bi-directional tolerance 2-93, 5-3 Probe hit debounce time 6-36
Perform a camera calibration 3-20 Probe hit delay 6-36
Perform a circular runout tolerance 5-32 Probe hits 6-37
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Probe indicator 6-54 Qualification 3-68, 6-12

Probe library 3-1, 3-4, 3-64 Qualification sphere diameter 6-36
Probe library button 3-1, 3-17 Qualify a master probe tip 3-69
Probe path data 4-42 Qualify a non-master probe tip 3-72
Probe qualification 3-68 Quick start 2-1

Probe qualification requirements 6-36 Quote marks 4-87, 5-76

Probe qualification sphere diameter 6-36

Probe qualifications in programs 6-40 R

Probe rack 3-82, 6-87
Probe rack calibration 3-87, 6-88

Probe rack installation 6-87 . :
. . Radius of the probe tip 3-68
Probe rack orientation 3-83, 6-87 Raised edges for toolbar buttons 6-20
Probe rack pargmeters 6-88 Random placement 4-51, 4-63, 4-65
Probe rack settings screen 6-86 Randomly measure this percent of guide features 4-41
Probe rack setup 3-82, 6-87 Requalification across sessions 6-37

Proge rack tl){?e 6-88 ions 6-3 Resize a probe tool 3-38
Probe requalification across sessions 6-37 Resize a VED probe tool 2-21

Probe requalification interval 6-38
Probe selector background 6-12
Probe selector colors 6-12

Probe set up functions 3-64

Probe teaching 3-68

Probe tip 1-18, 3-68

Probe toolbar 1-22

Probe transitions 3-82, 6-87

Probe type 6-37 Recording the part view window 2-10

Probes 3-1 Redraw of part view 6-55

Probes screen 6-36 Reference frame 1-18, 2-1, 2-29, 2-72, 2-81, 2-83
Prob!ng 6'82. Reference mark type 6-69

Probing technique 2-5 Reference offsets 6-70

Probing velocities 6-82 :
. Reference steps in a part program 4-63
Profile background 6-11 Release in Z 3-87, 6-89

Profile measurements A-1 Remove a filter 5-72

Erogram 2-122, 2-1232 - Remove a formula 5-84

Program comrrllent -le, 4 o1 Remove a toolbar from the QC-5000 desktop 1-25
rogram comp ?te messages ©- Remove buttons from a toolbar 1-28

Program executions 6-45 Report headers 5-49

Program propert?es 4'39 Reports template 5-38, 5-44, 5-46
Program properties dialog box 4-39 Resolution 6-67

Program recording 6-39 Results window 1-8, 6-77
Program template 2-3, 4-10, 5-38, 5-56 Retract 4-43 '

Program toolbar 1-23, 4-2, 4-72, 4-74 Retract distance 3-87, 6-88, 6-89

Programm!ng 41 Ring overlap 6-27
Programming overview 4-1 Rotate a probe tool 3-40

Rack 3-82, 6-87
Rack orientation 3-88

Record a program 4-8

Record part view display 2-37

Record the part view window display 4-11
Record/edit button 4-3

Record/edit program 4-2

Recording 2-6

Recording a program 4-3

Recording mode 1-18

Programming screen 6-39 Rotator 1-14

Prograr_nming wizards 4-51 RS-232 serial port 6-75

Erolectl_on plsagg 1-18 Run a parts program with a random placement 4-66
rompting  5- Run a program 2-123, 4-6, 4-38

Prompts 6-38
Pseudo-sinusoidal 6-3
Pull-down menus 1-22

Run just current step 4-2
Run program 6-45, 6-67
Run program from current step 4-2

Q Run the DATRACK program 3-90, 6-90
Running a Program 4-6
QC-5000 desktop 1-6, 1-8 Runs Template 5-38, 5-85

QC-5000 pull-down menus 1-22
QC-5000 Windows 1-8, 6-9
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S

Sample formula 5-77

Save a program 4-37

Save a reference frame 2-30, 4-31, 2-83
Save program 2-122

Save reference frame button 2-30

Saved program 4-5

Saving part files 6-73

Scale errors 6-4

Scale factor 6-83

Scale type 6-2

Scaling video charts to magnification 6-25
Scan direction 3-53, 3-55

Scan-limit boundary 6-32

Search 4-43

Search ring overlap 6-27

Search rings 6-26e

Second reference frame 2-72, 2-81
Secondary alignment 2-14, 6-77
Secondary line 4-16

Secondary line button 2-14

Select a magnification 2-18

Select probe 4-43

Select the active probe 2-88

Selected point 6-9

Selection zones 6-55

Sending coefficient data to the serial port 6-75
Sensitivity 6-83, 6-84

Serial port 6-75

Set color 6-6

Set probe compensation to cardinal 4-43
Setting machine zero 6-75

Settings files 6-61

Setup tools/customize screens 6-6, 6-23, 6-79
Sharing axes 6-80

Showing full file names 6-73

Simple probe 3-34, 3-42

Sinewave output 6-3

SLEC Status 1-18

SLEC tab. See SLEC (segmented linear error correction)
Sorting Data in the Reports Template 5-48
Sorting the Features List 5-43

Sounds during program execution 6-43
Sounds screen 6-46

Spatial (X, Y, and Z) position of the probe tip 3-68
Speed toggle 6-66

Sphere diameter 6-36

Spherical 6-54

Sphericity 5-18

Spreadsheet 2-113

Stage movement 6-83

Stake marks 6-11

Stamp 1-11

Standard edge teach tool 6-24

Star probe group 3-65 3-69

Start point 2-8

Starting the QC-5000 1-5
Status bar 1-18

Status bar value 6-29
Statusbar screen 6-17

Stop sign 3-55

Straightness 5-16

Strongest 3-58

Super step 4-73, 4-75

Swap Q joystick 6-66

Swap Z digital positioner 6-66
Swap Z joystick 6-66

Switch the active probe to VED 4-19
Switch to magnification 4-43
System axis 6-2

System error messages 6-15
System sounds 6-46

T

Tab delimited file 2-113

Teach (qualify) a master probe tip 3-69
Teach (qualify) a non-master probe tip 3-72
Template 1-15, 2-102

Template features dialog box 5-59
Template properties 2-104, 5-58
Template windows 1-15, 2-4, 5-87
Templates 5-38, 6-72

Temporary 4-40

Temporary stake marks 6-11

Test conditions 4-80

Text 6-12

Text input & prompting 5-53
Time 6-67

Toggle break point 4-72, 4-74
Toggle functions 6-64

Tolerance 2-93, 2-97, 2-100
Tolerance report 2-98

Tolerance results window 2-99
Tolerance template 2-102
Tolerance toolbar 1-23, 5-1
Tolerances 2-1

Tolerancing 5-1

Toolbar 1-1, 1-7, 4-76, 4-78
Toolbar buttons 1-7, 6-18

Toolbar docking 6-20

Toolbars 1-6, 1-22, 6-18
Toolbars screen 6-18

Tools menu 1-18

Top view 2-53

Touch probe and camera 3-75
Touch probe measurement 2-1, 2-32
Touch probe parameters 6-36
Touch probes 3-1, 6-44

Touch probe group 3-65

Tracking user activity 6-77

True position tolerance 2-97, 5-5
TTL encoders 6-2
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Turn off high accuracy mode 4-43
Type diagram 1-11
Type faces 1-4

U

Units of measure 1-18, 6-69

Unload a probe 3-99

Unlocked features 1-10

Use machine reference frame 4-41

Use probe teach values as recorded 4-41
User access to settings 6-74

User activity 6-77

User message 4-50

User prompts 6-38

\

Vector probing 6-40

VED 2-53, 3-1

VED cameras 3-75

VED measurements 2-1

VED probe 6-8

VED probe group 2-17, 2-55
VED probe tool 1-23, 2-21
VED probes 3-34

VED screen 6-23

VED tool firing 6-43

VED toolbar 1-23

VED tools 6-44

Velocity factor 4-43

Video camera image type 6-31
Video chart rotation 6-30
Video charts 6-25

Video charts probe 3-57
Video display of parts 6-34
Video edge detection (ved) 3-1
Video probe animation rate 6-32
Video probe edge recognition 6-24
Video probes 3-57, 6-52
Video window 6-34

View from probe 6-65

View rotator 1-14

View toolbar 1-22

W

Wait for point(s) step 4-44
Wave display type 6-3
Whiskers 6-12

Wide format 6-77

Width 5-36

Width probe 3-34, 3-50
Width tolerance 2-100
Windows and toolbars 1-6
Wireframes 6-62

Wiring 6-4

Wizards 4-51

Index-8

Worm probe 3-34, 3-52, 6-32
Worm tool 6-32

Z

Zero 2-2

Zero button 2-28

Zero feature 4-23

Zero point 2-17, 2-22, 4-30

Zoom position for a magnification 3-5
Zooming 6-55

Zooming to fit 6-55
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