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Controls and displays

Keys

If you are using a control with touch operation, you can
replace some keystrokes with hand gestures.

Further information: "Operating the touchscreen”,
Page 95

Keys on visual display unit

Function

Switch the help graphics between
outside and inside machining (only
during cycle programming)

P
0|2

No function

Select the function in the display unit
with the soft key selection key

&l O =

@ Shift between soft-key rows

Controls and displays

Operating mode keys

Key

Function

Select machine operating modes:
® Machine

B Teach-in

B Program run

= Reference

Select programming operating
modes:

B smart.Tumn
= DIN PLUS - Unit mode
= |SO Mode

B Simulation

B AWG

Select tool data and technology
data:

B Tool editor
= Technology editor

Select Organization operating mode:
B Machine parameters
m Transfer
®  Project management
B Network connection
m Diagnostics
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Controls and displays

Numeric keypad

Key Function

n n Number keys 0 to 9:

= Enter numbers
®  QOperate the menu

- Insert a decimal point

Switch over between positive and
negative values

T+

£sc Escape
m Cancel the dialog
= Navigate to the top of the menu

NS Insert
= Confirm a dialog

m Create a new NC block in the
editor

DE'L Delete
Delete the selected range

Backspace

Erase the character to the left of the
cursor

Clear Entry

Clear error messages in the Machine
operating modes

ﬂ
m

- Enable dialog input fields for further
input
Enter

EN

5

Confirm the entry
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Navigation keys

Key Function

Move the cursor up or down

Move the cursor to the left or to the
right

Page Up and Page Down

Scroll back or forward one screen or
dialog page

m Go to beginning of program/list or

end of program/list

smart.Turn keys

Key Function

Go to the next form

=NRE Go to next or previous group



Controls and displays

Special keys Machine operating panel

Key Function Key Function
Error @ Start or stop machining
Open the error window

cALC Calculator “ Stop the feed rate

Start the integrated calculator

Information Stop the spindle

®m  Show additional information in
the parameter editor . .
~ ~ Switch on the spindle
= Call TURNguide P

GOTO Goto
o

s a Spindle jog
® Select alternative input ]

) _ The spindle rotates as long as you
m Activate the alphabetic keyboard press the key.

@ DIADUR m P Move the axes (e.g., in +X or +Y
®  Use the function in connection direction)

with the Remote Desktop :
Manager Change the spindle

= Open the HEROS menu (machine-dependent)

=l Bl [
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Controls and displays

Operating panel of the control

Seinternen |45 smaxt.urn | werkaspepater | |

®® 182,060 A% 10 A-SCHR-66-9.8 [} =
o gj
2

z 3,001 a2 .1
" &y Ol
Eall@ ) : HE 4Nt a1

E =1 . i
% . . s |
== il TR Gtdfeine k]
E S 0 [a-SoR-s8-8.8 I
= ¥ 7

5 [
Statpunkt [aa]

10| scnlieht- | warkasug- | Gneznabme | Vorsenlsg | kestants | Etngabs
Edit a3 liste | Pesition | Techuelogie| Dishishl

MC 8420T

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022



Contents

6 HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022



Contents

Contents

LI 1T T = 1o 0 T=T 1 - 1PN 31
2 FIrSt S P S cieeeiiiiieiiiiiiiceireietetneeeteneeeeeeenssestennsssseenessessenssssseensssssennsssssenssssssensssssernsssssennsnns 39
3 Introduction and fundamentals............cccccooiiiiiiiiiiiiiiiiee e 53
4 BasiCS Of OPEratioN.........cccciiiiiiieiiiiiiieetecceceeeceretree e e e e eeeeeaeeeeeeeeesassasssseeessssnnsssnnnseessennnnnns 69
5 Operating the toUChSCIEeN.............ciiirrieiieeeeeeeeceeeetereeeeeeee e e eeeaeeeeeeeeeeeeannssssssssesesnnnnnes 95
6 Machine mode Of OPEration.............eeeeeeueeeerrrrrrrrrrrrrrerreeereeeeeeeeeeeeeeeeeeeeeeeesseesseesaessesaesaaeaaens 103
A =T T 4 | ORI 187
8  ICP ProgramMiNg........cccceueeiieeueeeeireeneereenecseennscssenssssssenssssssenssssssnsssssssnsssssssnsssssssnsssssssnssssssen 425
9 Graphic SIMUIAtION.......cccoiiriericrrrrrcrcerrrrecee e ee e e et e enneseeeeseeesnnssssssssssssnnnsssssnnns 531
10 Tool and technology database...............eeeeeeumeemeirrrrrrrrrrirrrirrrreeeereeeeeeeeeseeeseesssesssessessssesaseens 557
11 Organization mode of OPEration............ccoiiiieiuiiiiiiiiireeeeeeeereeeeeeeeeeeeenneeeeeeeeeesnnsssnssaanes 603
12 HEROS fUNCHIONS. ..ottt ettt eee et e e e s e s s eana s e e e e e e s e s s s samnnasaaeess 669
13 Tables and OVEIVIEWS...........cciiiiiiiiiiieietctiiieret et rarete e s ssasase e e e s e s 749
T4 OVEIVIEW Of CYCIES.... ettt ce e e e e eeeeeeeeeeeeeeeeannnsssssseeseesnnsssssssssseesnnnnnsnssaanes 781

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022 7



Contents

8 HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022



Contents

1.1 ADOUL thiS MANUANL..........coee e eeeceeeeeeeteeeeeeeeeeeessnneeesssesssssssesssssesssssssesssssssnssnsessnnesnns 32
1.2 SOftWAre @nd fEATUIES......c.ceuuueiiieiiieeiieeeeeieeiieeeeerreeneeeeeeessssssseeessssssssssessssssssssesssssssssnssssssssssnnnes 34
SOFWAIE OPTIONS ... 35
New fuNctions Of NC SOFtWATE BABABX-T7 ... e e 37

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022 9



Contents

2.1 OVEIVIBW..ciiiiiiiiiiiineeeteeeieeeeieeeennnetteeeeseeeessessssnssnsssessesssssssessssnssnnnssesessssssssssssssnnsnnsseesssssssssns 40
2.2 Switching on the MAChiNe...........ccoeueemeeeeeiieeeeeeeeeeceeeeeeeeeeeee e eeeeesnsnssaaaaaaaaseeeeseeeeannns 41
2.3 Setling UP T0OIS......... i e e e e eee e e e e e e e e e e e e e et e e e e e e e aananananaannnnnnennannaaaaaaaaaaaaaes 42
Selecting the Tool editor operating MOGE............co.oivioioioee e, 42
Preparing and mMeasUNNG TO0IS..........oovovieceeeeeeee e 42
Creating NMEW TOO0IS. ..ot 43
SettiNg UP The TUITET [IST. ..o 44
2.4 Setting UP the WOTKPIECE..........euuiiiiiiiiiieiiieeeeeerteeeeeeeeee e e et e e e e sane e e e e nnnee e e e nnneeeeennnnneenes 45
Clamping the WOTKDIECE. ... 45
Defining the tool Change POSITION........c.c.iviieceeeeeeeeeeeee e, 45
INSEITING TN TOON......o e 46
Defining the WOrkpieCe datUm.........o.o oo 47
2.5 Machining the WOrKPIECE...........eeeeiiiiiiiiiiiiiiiiietiteteieeeeeeeeessnnneeeeeeeeeeeeesssessssssnneeseeseessssssssssnnns 48
Teach-in sUbMOdE (OPTION 8).......oieoeeeeeeeeeee e 48
Program TUN SUDIMIOTE. ..ot 52

10 HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022



Contents

3 Introduction and fUNA@mMENTAIS............cueuieeeniieeeeeeeieeeeeeeeeeeeeeeeeeeneeeeenneeeseesessssssssseasnesessnsens

3.1 Fundamentals on the MANUALpPIus 620 CONrol............cccceeiiimmiiieiiiiiiiiiiiineeneeeeeeeeeeeseeennes

The MANUALPIUS fOr CYCIE 1athES. . ..o
MANUALPIUS fOr CNC [8thES.. .. oo

K< 3 N 071 11 [T - 11 [ ]  DO PR

Slide poSItioN.........oooieeee

TOOI CAITIEN SYSTEIMIS ...
C AXIS (OPTION 55) ..o

Y axis (0ption 70).....c.ccocoeeeoeiieieieeeeeeen,

FUll-SUMACE MACHINING. ... ..o

3.3 FeaturesS.......ccoeueeeieeieeieereeienieeneencenceeneennes

Configuration.........oocoovoeeeeeeeee,

MOAES OF OPEIALION. ...,

TOOl SYSTEM ...
Technology database............c.cccocovvveeviininnnn,
INterpolation..........ooooooie,

3.4 Data backup.........ccoeiiiiiiiiiiiiiee.

3.5 Explanation of terms............cccceeeeeeeennnnnnns

3.6 Control design.........cceeeeeeeeeeiiiiieiiieaaaaaenns

3.7 Fundamentals.........cccceeeerunerrenneeernneennnnns

Position encoders and reference marks.......

AXIS AESIGNATIONS. ..ot

Coordinate system........c.cocoooeeiieeeeceee

ADSOIULE COOTAINATES. ... e e

Incremental coordinates........cccoeeeveicieecinnn.

POIar COOTAINATES. ... e e

Machine datum.......ccooooioeeee e,

WOTKDIECE AUt

UNitS of MEASUIe.....c.ovoeeeeeeeeeeeeeeee

3.8 TOO!l dIMENSIONS.....cceuuiieieeiiiiieiiiiiiieetieieereneeeereeeeeeesseeeesssseessssssesssssessssssesssssesssssssssssssssssnssssssseenns

Tool 1eNgth....oooveeeeeeeeeeeeeee
Tool compensation..........c.c.ccocoooviieecce

Tool-tip radius comMpPeNnSation (TRC).........ooioooeeeeeeeeeeeeeeeeeeeeeeeeeeeee e

Milling cutter radius compensation (MCRC)

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022

.................................................................................

.................................................................................

53

54

54
54

55

55
55
56
56
56

57

57
57
58
58
58

59
60
61

62

62
62
63
63
64
64
64
65
65

66

66
66
67
67

11



Contents

4  BasiCS Of OPEIratioN...........cueeiiiiiieiiiiiiiiieeeetetieeeeeeessrnnneeeeeeeeeesessssssssssnesesesaesssssssssnnsneseessaasans 69
4.1 General information 0N OPEratioN............cccceiieiimerieeiiiiiiiiiiiiieereeeeteeeeeseeeennnnneneeeeeeesessssessnnes 70
OPIATION. ..ttt 70
S U D . ettt 70
Programming in Teach-in 0perating MOGE............oiiioiiiee e 71
Programming in smart.Turn operating mode (OPtion 9)..........coooivioeieeeeeeeeeeeeeeeeeeee 71
4.2 CONIIOl SCIEEMN.......eeeeeeeeeeeeeeeeieeieieeeeeeeeeeeeenenanennsnsnnnnennssaasaasaseseeeeeeeeesesssamnnnssssssssssssssssssssssnnanes 72
4.3 Operation and data iNPUL..............ccoeieieiimimiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennmnnsssssssssssssssssssssassanananes 73
MOAES Of OPEIAION. . oo, 73
IMBNU SEIBCTION. ... 74
SO Tt KEY S .o 74
DAtA INPUL. ..o 74
SIMNATT.TUMN QIAIOGS ..o 75
LIST OPEIATIONS. ....o.oeeeeeeeee e 75
AIPNADETIC KEYDOAIT. ... 75
B B 07 1 [T T - () RPN 76
CalCUIATOr FUNCHIONS. ... 76
USING The CAICUIATON ... 76
Adjusting the position of the CalCUIATON...........cooii o 77
4.5 PrOQram tYPES....cccuuuueuiiiiiiieeeeieeeieeeeneeeeeeeeenssssessserssssssssssssnsssssssssssnssssssssssssssssssssssnnssssssssssnnssssses 78
4.6 EITOr MESSAQES....ccciituuuueuieiiiienneneeerereenssceeseennsssscssssssnsssssssssssssssssssssssssssssssssnsssssssssssnssssssssssnnnss 79
DISPIAY OF EITOIS ..., 79
OPENING thE EITOT WINUOW........iiiiiiiieieeeeeeee et 79
CloSiNG the €ITOr WINAOW. ... 80
DEtQiled EITOT MESSATES. .....oeceeeeeeeeeeeee et 80
INTERNAL INFO SOt KEY ..o 80
GROUPING SOTt KBY ... 81
ACTIVATE AUTOMATIC SAVING SOFt KEY ... 81
ClEATING BITOIS ...ttt 82
BITOT 1OQ. .o 83
KEYSTIOKE 1OG... ..ot 84
SAVING SEIVICE TIlES... ..o 85
4.7 TURNguide context-sensitive help...........ccoooeeeceeereeeeeeeeeeeeeeeeeeeeeeeee e 86
APl CATION e 86
WOorking wWith the TURNQGUITE. ... 87
Downloading cuUrrent NP filES........oovoiieo e 91
4.8 DataPilot programming Station.............ccccceiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeaeeeeeeeeeeeeeeenennnnnnnnnns 93
AP ICATION. ... 93
OPEIATION. ... e 93
12 HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022



Contents

£ [n] 39S IEMT homoeosnomionmonamesonneaeac000aaea00000aaiaa00000aaaiaa00000aaaa000000aaa00000000000000000aa000000000A0C0000000E 94

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022 13



Contents

14

5.1

5.2

5.3

Display unit and operation..............ccooeeiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennnnnnnnnnnnnnnnnnnns 96
TOUCRSCIEN. ...t 96
OPEIATING PANEL......oceeeeeee e 96
L€ LT (] T 97
Overview Of POSSIDIE GESTUIES .. ..o 97
Navigating in the table and NC PrOgramS........ocoiiiiooeeeeeeeeeeeeeeeeee e, 98
Operating the SIMUIBTION. ... 99
USING the HEROS MENU........oiiiiooeeeeeeeeeeeeeeeee e 100
Functions in the taskbar.............ccccoiiiiiiiii ettt 101
Touchscreen CONFIGUIATION. ........c.vioiceeeeeee e 101
TOUCNSCIEEN ClIEANING. ...ttt 101

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022



Contents

6 Machine mode of OPeration............ccccueeeeieiieiiiiieeeicrreeeeeeeeeeeeeeesneneeeeeeeeesesessnnsnnnneeeeaaeens 103
6.1 Machine mode of OPEratioN...........ccccceoriiiiiieriiieieeeitteeecereeeeeeeeteeeeeeeneeeeeesaneeeeeessnnnaeesnsnneeees 104
6.2 SWItCh-0n / SWItCh-0Off........c.ooiiiiiiiiiiiie ettt ettt enneeeee e e e se s e s s s ssannnnes 105

SWITCIN 0N . e 105
Monitoring Of ENDat @NCOAEIS. ..o 105
REFErENCE SUDIMOTE. ... 106
SWITCN-OFT .t 107
Integrated FUNCIONAl SAfETY (FS)......o i 108
(3 T /- Te] 1 113 L= - - TP PP 113
INPUt Of MAChING data........coo e, 113
Machine-dependent variants of the TSF dialog...........ccoivoiooeeeeeeeeeeeeeeeeeee e 114
Maching data diSPIaY........ooo oo, 117
CYCIE STALES. ... 121
AXIS TEEA TATE. ..o 121
S NA e 122
6.4 PocCket table SEtUP........ccciiiiiiiiiiiiiiee e eeeeeeeeeeeee e et eeeeeeee e et e e e e e e aaaaaaaaaeeeeeeaeeeeeannnes 123
Machine with tool holder (MURIfIX).........ooiiiii e 123
MACKHINE WITH TUITET. ... 124
Maching WIth MAQAZINE. ..o 125
Filling the turret list with contents from the to0l liSt...........ccoooviiiiiee e 125
EAItiNG The TUMTET TIST. .o 127
Editing the Magazing liSt..... ..o 129
TOON Gl .o 130
DIIVEN T0OIS ...t 131
Tools iN different QUAAIANTS .......oov oo 131
TOO! [If& MNONITOMING. ...t 132
T |1 F- Te] 1 11 (=TT (T o J SRR 134
Defining the WOrKpIiECE AatUMN..........o i 135
DEfINING OFfSEES ..o 135
AXIS TEIEIENCE TUN ..o, 136
Setting the ProteCtioN ZONE.. ..., 137
Defining the tool Change POSITION.......c.oiieeeeeeeeeeeeeeeee e 138
SEttiNG C-aXiS VAIUBS..........oiioooeeeeeeeeeeeeee e 139
Setting Up MAaching AiMENSIONS.........c..oiiieeeeeeeee e 140
Incremental JOg POSIIONING. ... 140
SEttiNg UP TOUCH PrODES ..o 141
Suppressing touch probe MONITOMING........o.ovovooceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 145
Calibrating the t00l TOUCN PrODE........vioiieeeee e 146
Displaying OPerating LIMIES...........ooiiooeeeeee e 147
Configuring the HR 550 FS wireless handWheel.............o.o.ovoiioiiioeeeeeeeeeeeeeeeeeeeeeeeeeeee 148
Setting the SYSTEM TiM.. ..o, 150
TINCAIAG e 151

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022 15



16

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

Contents

TOOl MEASUFEMIENL.......ccoieiiiiiiiieieieeeeiiieeeeeeeeeeeeeeeeeaaeaeeeeeeeeeeeeeeeeessnnnnssssssssssssssssssssssaeaeesaeeaaees 152
TOUCI O e 153
Touch probe (100l TOUCN PrODE)...........iiiiooeee e 154
OPTICAI GAUGE. ..o 155
TOOI COMPENSALION. ..., 156
1Y ETRTTE: | IeT 1= & 1 (o] 3 FOUUURRR PP 158
TOOI CRANGE. .. oo 158
SPINAIE. ..., 158
HaNAWhEel OPEratioN...... ..o e, 158
ManUal AIFECTION KEYS.......oo oo, 159
Teach-in cycles in Machine mode of OPEratioN............coco.oviiooieeeeeeeeeeeeeeeeeeeeee e 159
Teach-in submode (OPHION 8)........ccoiiiiioiiiiieiiiiieeeerteeeeeeteeee e et et eeeeneteeseesnnneeeesessaneeeesennnes 160
TEACH-IN SUDMIOAE. ... 160
Programming TEACH-IN CYCIES.........c.oiiiiiieeeeeeeee e 161
Program run SUDMOGE...........ccoiiiiiiiiiiiiieieiieeeeieeeieeeeeeeeeeeeeaeeeeeeeeeaaaeeeeeeeeeenemnnnnnnnsssssnssssnnnnnns 162
LOAAING @ PIOGIAMN ...ttt 162
ComMPANNG TOO0] TISTS ... 163
Before eXeCULING @ PrOGIAMN.. ..o 163
BIOCK SCAN.... e 164
PrOgram @XECUTION. ... 166
AULOMITIC JOD ..o 169
Entering compensation values during program FUN............ocoiioeieeeeeeee e 171
Program execution in dry TUN MOGE............cooiiiiioeeeeeeee e, 173
Load monitoring (OPtION T57T)....ccccieieretiiieirrreeeeieeireeeeeaeirneeeeesssnneeeessssnseesesssssasesssssnneessssssnnsasens 174
ReferenCe MaChiNING. ..., 175
Checking the referenNCe VAIUES. ..o 177
Adapting the lIMIt VAIUES..........oo e 178
Using load monitoring during ProdUCTION. ...........o.ooiiiioe e 179
Graphic SIMUIAION..........ouuui ettt e s s s e e e e eeeeeeeeeeeeeeeeseesssssnnnnnnnnnnnnnnn 180
Program mManagemENt..........ccccuiiieuiiiiieiiiennierieenierennessensssssossesssnsssssnssssssnssssssssssssnssssssssssssassssss 181
Program SEIECTION. ..o 181
FII TTIANAGET ..ot 183
ProjeCt MaNAGEIMIENT ... ..o 184
Conversion iNto DIN fOrmMat.........ccciiiiiiiiiiirrieiiieeiiieeeeieeesrsnneeteeeeeeeeesseesssnnnnneeeeeesesssssssssnssnnnnes 185
MaKING @ CONVEISION. ... oo 185
UNIES Of MEASUIE......cccceeeiiieetieeeeieeecieecieeeeeeeeeeeeeaeeeeesnsssnnseeeaaeeessassssssssssssessssesssssasssssssssnsnnes 186

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022



Contents

T TACK-IN. it se e s e e seesssssssssssssssasssasssesasassaseseeessssssesennsssnnnnnne 187
7.1 WOorking With CYCIES......cceeiiiiiiiiiiiiiiieetiitetiieeeeecceeeteee et e e e e s s seasneeeeeeeeessssssesssnsssnnnnseses 188
CYClE STAMTING POIMT. ..o 188

HEID GraPRICS. ..o 189

DIN MNACIOS. ..o 189
Graphical test run (SIMUIATION)..........co. oo 189
Contour follow-up in Teach-in SUBMOAE. ..o 190

CYCIE KEYS..o. et 190
Switching fuNCtionNs (M fUNCHIONS)..........cooiviioeeeeeeeeeee e 190
COMIMIBINTS. ..tttk ettt 191

CYCIE MNEINUL .o 192

Tool compensation in Teach-in SUBMOAE. ... 194
Addresses Used iN MaNY CYCIES. ... 195

7.2  Workpiece blank CYCIES...........ccoooiiiiiiiiiieeeeceeeeeeeeeeeee e e ee e e et e e e et eeeeeeasasaaasanannnansannnnnnasaaaaaanes 196
Bar/TUDE DIANK ... 196

[CP workpiece blank CONMTOUN ... e 197

7.3 SiNGIE CUL CYCIES.....cceeeieeeeeeeieeeieiieeeeee e eeeeeeeeeeeeeeeeeeeeeeeeeeeeenanasssnsssssssssssssssssaaaaaeeeeeseeseeennnnns 198
RAD. 1raV. POSITIONING ..ottt 199
Approaching the tool change POSIION. .. ... 200
LIN€Ar MACK. TONGIT. ..o 201
Transy. [INear MaChING. ..., 202
Linear Machining iN @NGIE... ... 203
Circular MEaCHINING. ... 205

G AT ..o 207
ROUNGING e, 209

M BUNCTIONS. ...t 211

7.4  TUMINQG CYCI@S...... e ettt eeeeeeeeaeeeeeeeeeeaeeaeesessasannnssssssssssssnsnnnnsnsasananaanes 212
OO POSITION. ..o 213

CUL TONGITU. .. 214

CUT TTANSV. ettt 216

Cut 1onGitud. = EXPANAEA. .........oiiieeeeeeee e 218

CUt transV. = EXPANAEA.........cooioieoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 220
FINISNING CUL TONGITU. ..o 222
FINISNING CUL TrANSV......oieeeeeeeeeeeeeeee e, 223
Finishing cut longitud. = EXPaNEd..........ocooiiiiioeeeeeeee s 224
Finishing cut transv. — EXPANAEQ..........c.coooiiiioooeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 226
Cutting, 1oNGItUAING] PIUNGE........oeeoeeeeee e 228
CUtiNG, tranSVEISE PIUNGE. ..o, 230
Cutting, longitudinal pluNge—EXPanded.............c.cvovoiiiiiioeeeeeeeeeeeeeeee e, 232

Cut transverse, plunge = EXPaNAEd..........c.c.ovoioiiiiiooeeeeeeeeeeeeeeeee e, 234
Longitudinal cutting, fiNiShING PIUNGE........oo oo 236
Traverse cutting, finiShiNG PIUNGE. ..o 238
Longitudinal cutting, finishing plunge—EXpanded..............ccccooooiioiiooioeeeeeeeeeeeeeeee e, 240

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022 17



18

7.5

7.6

Contents

Transverse cutting, finishing plunge—EXpanded.............cooo oo 242
Longitudinal cutting, ICP contour-parallel...............ocoooeeeeeeeeeeeeeeeeeeeeeeeeeeeee, 244
Cutting, transverse, ICP contour-parallel........ ... 247
Longitudinal cutting, ICP contour-parallel, finishing..............c.ocooi e, 250
Cutting, transverse, ICP contour-parallel, finiShing.............c.cooooii 252
[CP CUL TONGITUG. ..., 254
[CP CUTTING TrANSVEISE. ...ttt 256
Longitudinal ICP cutting, fimiShiNG.......o.o o, 258
Transverse ICP cutting, fiNISNING. .. ... 260
EXamPleS OF TUMMING CYCIES. .......oiiiceeee e 262
RECESSING CYCIES......coeeiieiieiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennnnnnnnsssssssssssssssssssaasseesseseeeeeesnnnnnnnnn 266
UNAEICUL POSITION. ... 267
RECESSING TAAIAN ..., 268
RECESSING AXIAL......oie et 270
Recessing radial = EXPANAEQ.........c.cooovoiiiiiooeeeeeeeeeeeeeeeeee e 272
Recessing axial = EXPaNAEd..........ooooiiiieoe s 274
Recessing radial fiNISNING.........oo oo 276
Recessing axial fiNISNING........co.ovioeeeeeeeeee e 278
Recessing radial finishing = EXPaNAEQd............c.coovoiiiiiiioeeeeeeeeeeeeeeeeeeeeeeeeee e, 280
Recessing axial finishing = EXPaNdeq...........cco.ooooiiiiioeeeeeeeeeeeeeeeeeeeee e 282
Radial ICP reCESSING CYCIES..... ..o, 284
AXIAl TCP TECESSING CYCIES ... 286
Radial ICP recessing, fiNISNING..........ocoiiooeeeeeeeeeeeeeee e 288
Axial ICP recessing, fiNISNING.........ooiieeeeee e, 290
RECESS TUMING .o 291
EXamples Of rECESSING CYCIES. ..o 322
Thread and UNAErcUt CYCIES.........ccciiiiiiiiiiiiiiiiieerieeiiieiiieeceeeteee et e e et e seanneereeeeeeeessssssnnnes 324
DIreCHION OF M ATS ... ..o, 324
GV parameter: TYPE Of INFEEA. ..o 325
UNAEICUL POSTHION. ...t 326
Handwheel superimpositioning (OPtIoN T7). ..o 326
Angle of infeed, thread depth, proportioning Of CULS. ... 327
Thread run-in and thread FUN=OUL..........c.ooiioiieceee e 327
ST CUT e 327
Thread cycle (IoNGIUINGD)...........o oo 328
Thread cycle (longitudinal)—EXPandEa.............coooviioioioeeeeeeeeeeee e 330
TAPEN thIEAQ. ..., 332
APLIRIEAU. ...t 335
Recutting threads (longitudinal) (OPION TT) ..o 337
Recutting threads, expanded (longitudinal) (OPtION TT)....ocoviiiiiioeeeeeee e 339
Recutting taper threads (OPION TT) .. oo 341
Recutting API threads (OPTION T7)....eoeeee e 343
UNAEICUL DIN 76, 345
UNAErcut DIN S0 E......ooiiiieeooeeeeeeeeee et 347

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022



Contents

7.7

7.8

7.9

7.10

UNAErcut DIN S0 F...ooooioooeceee ettt 349
Example of thread and UNAErCUL CYCIES.........o.cviiioiiece e 351
DIIllING CYCIES.....neeeeeiieeeeeeeeeeieiieeer e eeeeeeeeeeeeeeeeeeeeeeeeeennnnnnnnnsssssssssssssssssssssaassasseseeeeneennnnns 353
DL @XIAL. ..o 353
DEING TAAIAL. ... 356
DEEP ANIlING @XIAL.... ..o o 358
Deep dArilliNg TAAIAN......c.ooooeoeeeeeeeeeeeeeeeee e, 361
TAPPING @XIAL ..o 363
TAPPING TAAIAL ... ..o 365
AXiAl TArEAA MUTING ..o 367
Examples of drilling CYCIES..........oiiioeeeeeeeeeeeeeee e, 369
MillING CYCIES......eeeeeeeeeeeeiieiiieeeiecceecttee et e e eeeeeeenenneeeeeeeessseessssnssssnnseeeeseessssssssssssssnnnnsnsseesssses 371
Rapid positioning, MIlING ... ..o 372
AXIAL SIOT. ..ot 373
RAAIAI SIOT. ... 375
AXTAL FIGUIC. .o 377
RAIAl FIGUI... .o 381
[CP CONTOUN @XIAL.......ociieeeeee ettt 385
[CP CONTOUN TAIAL. ... 389
FACE MNUITING e 393
Hel. slot milling, radial. ..., 396
Milling direction for contour MIlING........ooooo e 398
EXamples Of MIllING CYCIES........oiioiieeee e 400
ENGraViNg, @XIAL....ooouoioo s 401
ENGraving, radial. ..., 403
Engraving, axial @nd radi@l...........cooooo e 404
Drilling and milling Patterns...........ccoooiiieeiiiimeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeansassssnssnnsnssnnnnnnsaaaaaaes 407
Linear drilling pattern, @xial............ocoo oo 407
Linear drilling pattern, radial.............coooiieeee e 409
Linear milling pattern, @xial............ocoooioooeeeeeeee e 410
Linear milling pattern, radial............ccooo oo 412
Circular drilling pattern, @Xi@l...........c.c.oooiiioeoeeee e, 413
Circular drilling pattern, radial...........ocoooioeoeeeeee e 415
Circular milling Pattern, @Xial...........ccoooiiioeoe e, 416
Circular milling pattern, radi@l............cocoooooeeeee e 418
Examples of pattern MachiniNgG.........ocooiiooeeeeeeeeeeeee e, 419
DIN CYCIES...cceeiiiiiiieiiiieenneeeteeeteeeeeeeeesssennnneteeeeesseesssessssssnnsnnseseessssssssassssssnnnnnsesesassssssssssssssnnne 422
DIN CYCIE ..o 422

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022 19



8

20

Contents

ICP ProgrammMiNg.......ccccoiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeseemmeeesmseeeeeeeeeeeeeeeeeeeesssssssssssssssssssessaenes 425
8.1  ICP CONTOULS........iiiiiieeieiiiieeeeieteeeneeeeeeteeanseeeeessennnsssssssesnnssssssssennssssssssesnnssssssssssnnsssssssssnnnsssnns 426
LOAAING COMTOUIS. ...ttt 427
FOIM @IEMENTS ... 427
MaChINING @EIIDULES ... 428
Calculation of CONTOUN GEOMETIY ... 428
8.2 ICP editor submode in TEACK-IN......cccceeriiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeannnnnnnnnnnnnnnnnnnns 429
Editing CONTOUIS fOr CYCIES.......oieiieeeeeeeeeeee e 430
File management in ICP editor submodelCP editor..........o.ooovooiieoeeeeeeeeeeeeeeeeeeeeeee 430
8.3 ICP editor submode in smart.Turn operating mode..............cooiiiiiiiiiimimicrcreeeceeeee e e e eeeeeeees 431
EdIting CONTOUIS fOr CYCIES......viiiiieieeeeeee e 433
8.4 Programming ICP CONTOUFS......cccceeetiiiiiiiiieieeeeeeeeennennnnnnnnnnennnnnnnsaasaansaaesaeeeeeeeesesssmmnnnssnssssssssssssnns 434
DEfINING @N TCP CONMTOUN......c.viieieeeeeeeee e 435
Absolute or incremental diMENSIONS..........oviiieee e 437
Transitions between CONTOUN EIEMENTS. ... 437
Fits and iNterNal Tr@AAS. ..o 438
POIAI COOTAINATES. ... 439
ANGIE INPUL ..o, 439
CONTOUT GFaPRCS. ..o 440
SElECHION OF SOIUTIONS. ..o 441
Colors iN CONTOUN GraPhliCS.......vioiieieeeeeeeeeee e 441
SElECHION TUNCHIONS. ... ..o 442
DATUM ST et 443
Duplicating a contour Section iN lINEAT SEMHES...........ooooiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 444
Duplicating a contour SECLION IN CIFCUIAT SEIIES.........c.oviviiieeeeeeeee e 445
Duplicating a contour section By MIMTOTING..........ooiiiooeeeeeeeeeeeeeeeeeeeeeeeeeeee e, 446
I I e 446
Contour direction (cycle programming)........ccccooiiieiieeeeeee e 447
8.5 Editing ICP CONTOUNS......cceuuiiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeaaaaaaananaaasnssaaaaasaaaesesaeeessesessssssnnsnsssnnnnnnn 448
SUPEerimMmpPOSINg fOrM EIEMIENTS ... e 448
AddING CONTOUT EIEMIENTS. ... 448
Editing or deleting the last contour element . ..., 449
Deleting CONTOUN EIEMENTS. ... ..o 449
Manipulating ContoUr ElEMENTS. ... ..o e, 450
8.6 Zoom functions in ICP editor SUBMOdE..............ceeeiiiiiiiiiiiiiiiiireeeeeeeeeeeeeeeeeesnnneeeeeeeeeeaasassannnnes 455
Changing the detAil........o.oo oo 455
8.7 Workpiece blank definition............cccceiieieoiiiiieiieiiieieeeeeeeeeeereeeeeeeseeeeeeeeere e e e e nneeeeeesaneeee e nes 457
Bar WOrKPIECE DIANK. ... 457
Tube WOrKpIiECE DIANK. ..., 457
Cast part WorkpieCe DIANK. ..o 457

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022



Contents

8.8

8.9

8.10

8.11

8.12

8.13

8.14

Contour elements — tUrNING CONTOUN............c..uuuuumeeiiiiiiiiiiiiiiiiiineeeteeeeeeeeeeeeennnnaeeeeeeeesssssssssnnes 458
Basic tUrning CONTOUN @lEMENTS. ... 458
Turning contour fOrmM ElEMENTS. ... 462
Contour elements — froNt faCe.........cciiiiiiiieiiiiriiieeteeeeeeeeeececrereeeeeeeeeeeeeeseesssnnneeeeaeeesaasassssnnnns 467
BaSIC €1EMENTS Of TACE. ...t 468
FOrM €leMENTS OF TACE ..o 472
Contour elements on lateral SUMACe. ..........ccoiveveeeiiiiiiiiiieieeeeetieceeeeeeeteeeeeeeeeenanneeeeesssnnnnnseseees 473
Basic elements of 1ateral SUMACE...........o.ooiiieceeeeee e 474
Form elements of lateral SUMACE. .........co.oiieoeeeeeeeeeeeeeeeeeeeeee e 478
C-axis and Y-axis machining in smart.Turn operating mode (Option 9)........ccccccvveveieeeiieeeiieannnne 479
Reference data and NeSted CONTOUIS. ..o 480
Representation of the ICP elements in the smart. Turn program.............ccooeveveeeeoieeeeeeeeeeeeeee. 481
Front face contours in smart.Turn operating mode (Option 9)..........ccccccveeeereiereneerenseeensneeeenneen 483
Reference data for complex face CONTOUIS ... ..o 483
TURN PLUS @HIIDULES. ... 484
CIrCle ON 10Nt FACE e, 485
Rectangle on froNt fACE. ... e 485
POIYGON ON TTONT FACE. ..o 486
LINEAr SIOT ON fIONT TACE.......i i 486
Circular slot 0N froNt fACE. ... . e 487
HOIE ON FTONT FACE......oceiee e 488
Linear pattern ON frONT fACE. ... 489
Circular pattern on frONt faCE. ... ..o 490
Lateral surface contours in smart.Turn operating mode (Option 9)..........cccceeieevvueeeeiecireeeeenennnes 491
Reference data of [ateral SUMACE. .........o.o.oioeeeeeeee e 491
TURN PLUS @UIIDULES. ... 492
Circle ON 1atEral SUMACE. ..ot 493
Rectangle on lateral SUMACE. ..o, 493
Polygon ON 1ateral SUMACE. ..o 494
Linear Slot ON 1ateral SUMACE. ... ...c.iioeeee s 495
Circular slot 0N 1ateral SUMACE. ..o 496
HOIE ON 1ateral SUITACE. ..o 497
Linear pattern on lateral SUMaCe. ... ... o e 498
Circular pattern on lateral SUMACE. ..........c.ovivoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e, 499
Contours iN the XY Plane.......... .. e e s e e e s e e e e e e e e e e eeeeeeeeeasssssnannnnsnnsnnnnnnnnnn 500
Reference data in XY Plane........coo e, 500
TURN PLUS @tiDULES ..o 501
Basic elements Of XY PIane.......o e 502
Form elements Of XY PIaN@... ..o 505
Figures, patterns and holes in XY plane (front face)..........cccooooiocooeeeeeeeeeeeeeeeeeeeeee 506

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022 21



22

8.15

8.16

8.17

Contents

Contours in the YZ Plane..........ccoooiiiiiiiieiiiiiiiiiiiiiieeeteeecteeeeeeessnnseeteeeesssesssssssnnsnsnnnseees 514
Reference data iN YZ PIaNE. ... 514
TURN PLUS @tIIDULES. ... 515
BasiC elements Of YZ PIane........coooo oo 516
Form elements Of YZ Plane... ... 519
Figures, patterns, and holes in YZ plane (lateral SUrface)............ccccooovvivooeoeioeeeeeeeeeeeeeee e 520
Loading eXiStiNg CONTOULS.........ccceuieiiiimeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesasnnssseansnssssnsssnsssaaseeeesaaeaanes 528
Integrating cycle contours in smart. Turn mode of operation.............cccocoooooooiiiciieeeeeeeeeee. 528
DXF CONTOUIS (OPTION 42) ... 529
CONTOUR GFOUPS...ccceiiiiiiirrmmuuunuunnseeseiiiiissssssessssteteeeeeeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 530
Contour groups in smart. Turn mode Of OPEratioN............o.oooiioioeee e 530

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022



Contents

9 Graphic SIMUIAtION...........cccciiiiiiriiiiiiieirieiieeereeereeeeeeeeeeeeeeeeeeeeeeeeeeeeene e s s e s nsssssssssssssssssssssssssnnnnnnns 531
9.1 Simulation SUDMOE............coooriimm e eeeeeeeeeeeeeeeeee et s seseeesnssnssssaaaaaeaeeeeseeeeesenennnnnn 532
Using SIiMUIation SUDMOGE. ... 533

The MISCEllaN@0US fUNCHIONS. .........oiiiieiee e 535

9.2  SIimUulation WINAOW........coueeeeeeeeieeieeeeeeeeeeeeeeeeeeeeeeteeeeeeeeeeeeeeeeeaaaaaaaaaaaeeeeeeeeesemnmmnnnnnssssssssnsnnns 537
SETING UP TNE VIBWS ... 537
SINGIE-WINAOW VIEW........ooiiiiiiioeeeeeeeeeeeeeeeee e 538
MURIPIE WINAOW VIEW......o oo 538
SEALUS ISPIAY ..o 539

0.3 VBWS.cueeiiiiiiiiieeeiieeeinneeeeeeeeteeeeeeeessnnnnneeeeeesssssssssssssssnnnnseeseesasessssssssssnnnnnaesesesessssssssssnnnnnnneaeessas 540
Traverse PAth AiSPIAY.......ocoovieioieeeee e 540

TOO! AISPIAY ... 540

2-D material-removal GraphiC. ... ..o 541

oD VIBW e 542

9.4 Zooming function in SIMUIAtION..........eueeeeeeeieiceeeeeeeeeceeeeeeeeeeeee e s se e e e e e e e e e eeeeeeeeeeaennenes 544
Adjusting the displayed detail..............ooooieeeeeeeeeeeeeeeeee e 544

9.5 Simulation With Start BIOCK..........cc..uueeiiiiiiiiiiiiiiiierereeeeeeteeeeeeeeseenneeeeeeeeeeeeesssnsssnnnseeeeaesasees 546
Start block in SMart. TUM PrOGramMIS.......c.vveiieeieeeeeeteeee e 546
Mid-program startup iN CYCle PrOGramMIS........o.oiiiiiieieieee e 547

9.6  Time CalCUIAtION......ccccoennieiiiiiiiiieeiiieeetteeeteeeeeeeeeseanneeeeeeeeseeesasessssssnnnnssssssssssssssssssssnnnnes 548
Showing the MachiniNg tIMES..........c.oooiioooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 548

9.7 Saving and iNSErting @ CONTOUL..........cccoiiiiiiiiiiiiiiiiiei e reeeeeeeeeeeeeeeeeeeeeeeeeeeessssessnnsssssnssnnnnnnnnnn 549
Saving the generated contour in Simulation SUBMOAE. ..., 549
Inserting the saved contour in smart.Turn operating MOE............coooiiiiioiiieeeeeeeee 549

0.8  DiMENSIONING...ccuuuiiiiiiiueiiiiiiiiueeieeeteeueeeaeeeeeemesssaesssennsssssessssnssssssssssssssssssssssnsssssssssssssssssssssssnnsss 550
Measuring the generated contour in Simulation SUBMOAe............c.c.ooovooioiiiiieeeeeeeeeeeeeeeeee, 550

L I B ST=1 1 {1 T [ J PP PPPPPRIRN 552
GENETAl SETIINGS. ... oo, 552

9.10 3-D SIMUIATION.....coeeeeeeeeeeeeieieeeeeeeeeeeeeeeeeeeeeceeaneneneneeeeneneeeennnaaasaassesaaaeaeseeeeeeemmmnnnnnssssnsssssssnsnnns 554
3-D simulation in SIMulation SUBMOAE. ...........cooioiiiieeeee e 554

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022 23



Contents

10 Tool and technology database.................eeeeiiiiiiiiiiiiiiiiiiiiiiieeecee e 557
T10.T TOOl database......cccceeeiiiiiiiiiiieeiiieee e eeeeeeeeeee e et eeeeeeeeeeeeennnsssssssssssssssssssssaaaaeaseeseeseesnnennnnnn 558
TOO! TYPES. . 558
MURIPOINT T00IS ..o 560
TOOI lIfe MNANAGEMENT.. ... 560
10.2 Tool editor mode of OPeration............eue e et eeee e eeeeeeseeaeeeeasaaanes 561
Navigating in the t001 lISt.... ..o, 561
Sorting and filtering the t00] HST..........oiviieeeeeee e, 562
EdItiNg the 100l AATa........cooi oo, 563
TOOI CONTIOL GIraPRICS... ..o 565
TOO! TEXES . 565
EdItiNG MUIIPOINT TOOIS ... 566
EdItiNG t0O0] [If@ AATA... ..o oo 568
HOIAET EAITOT ... 570
T0.3 TOOI data....ceeeeeeeeeeieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneenaaaaaaaaeeeeeeeeeeeeeseessssnnnssssssssssssssssssssasannaesnaaes 576
General 00! PAAMIETEIS. ... 576
Standard tUrNING T00IS. . ... e, 579
RECESSING TOOIS .. 581
Thread-CUttiNg T00IS. ... ..o e, 582
Twist drills and indexable-INSErt ArillS............c.oovoioiiieeeeeeeeee e 583
NC CONTEE Il 584
CNTETING TOON. ...t 585
COUNTEIDOTE. ... 586
COUNTEISINK ...ttt 587
R AT ettt 588
D ettt 589
Standard MIllING T0O0IS..... ..o e, 590
Thread MIlNG TOOIS ... 591
ANGIE CUTTEES e 592
BUIT CUTLEIS e 593
KNUITING 100 e, 594
TOUCK PIODES. ... 595
SEOPPET T00IS ... 596
T DI S ettt 597
10.4 Technology database..............ccciiiiiiiiiiiieiiieeeeeeeeeeeeeeee e e e e ee e e e e e e eeeeeeeeeeeeeeeeassssnnnnnnssnsnnnnnnnnn 598
Technology editor SUDMOTE. ..o, 599
Editing a workpiece-material or cutting-material liSt..........c.c.ooooiiiiieeeeeeeeee e, 600
Displaying and editing CUttING AaTa..........ocooiiiiioeeeeeeeeeeeee e 601
24 HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022



Contents

11.1

11.2

11.3

11.4

Organization mode Of OPEration............ccccceeeieiiiiiiiiieiiiriiieeeeeeeeeeeeeeeeeessesssseeeeseeeeeeeasssssssssssnsanes 604
e T 111 L] =] £ 606
PArAMETET EUITOT ... 606
Transfer SUDMOAE...........oooiiiiiiiiiiiiiieeeteieeeeeeceereeseeneeeeeeeeeeeseeessssssnnnnseseessssssssssssssssnnnnsnaaanes 647
DAta DACKUD . ....oooeoeeeeeeeeeeeeeeeeee e 647
Data exchange With TNCIEMO. ... 647
EXEEINAI @CCESS. ... 647
CONNECTIONS .. 648
USB CONMNMECTION. ...ttt 649
Data tranNSTEr OPTIONS. .. ..o 650
Transferring programs (flES).........oo i 652
TranSTermTiNG PArAMIETEIS. .. .. oo 655
Transferring 100l Aata...........c.oo e 656
Creating SEIVICE fllES ... e 659
Creating a data backup filE. ... 660
Importing NC programs from predecessor CONTIOIS. ... 662
Importing tool data from the CNC PILOT 4290.........ccoiiioooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee, 665
SEIVICE PACK....cccieieeiiiiieeeeeeeeeee et eeee e ettt et eeeeeeeeaeaaaaaaaa____aaaaaannnsaaaaaaaaaaeeeeeeeeeessesssnssnnnnnnnsnnnnnnn 666
INSTAllING @ SEMVICE PACK.........iieieeceeeeee e 667

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022 25




Contents

12 HEROS fUNCHIONS......ccciiiieeieieeeiteeeeeeersrnneeeeeeeeeaeesesssssssssseeseessasssssssssssnneneesassssssssssssnnnnnneaes 669
12.1 Remote Desktop Manager (OPHION 133)....ccciiiiiiiiiiiiieeeeeeeeteeeeeieeeerssaseeeeeeeeeeeeessssssssssssesseseeeees 670
IMETOAUCTION. ...t 670
Configuring connections — Windows Terminal Service (RemoteFX).........cc.ooovvoiviiioioeeoeeeeeeee. 671
Configuring the conNECTION = VINC ... 675
Shutting down or rebooting an external COMPULET............coco.oviooiieieeeeeeeeeeeee e 676
Starting and stopping the CONNECTION. ... 678
Exporting and importing CONNECTIONS. ..., 679
PrIVATE CONNECTIONS. ... 679

12.2 Additional toOolS fOr ITCS........uuiriiiiiiiiiiiiiiiiiineeeeteeeeteeeeeeeennnnneeeeeaeesssssssssssssnnsssessesssssssssnes 681
12.3 WiINAOW IMANAQET......ceuueuueeeecieieeeeeeeeeeeeeeeeeeeeeeeeeeeaesasessssnssssssssssssssasessaeseseeeeeeesesessmssssnnsnssssssnnnnns 683
OVEIVIEW OF TASKDAT........ooiieee e 683
POITSCAN. .. 687
REMIOTE SEIVICE. ...ttt 688

P S e 689

VINC e 690
BaCKUP @Nd TESTOTE ... 693

T2.4 FIr@Wall.....ccoooiienneiiiiiiiieieiecceetteetee et e e naette et e e e e e s s s e ssssnnnenseesesssssssssssssnnnnssesassssssssas 695
ADPICATION. ... 695

12.5 Software for data transSfer...........ccccciiiiiiiiiiiiiiirieeieieeieeeccreeereeeeeeee e e e eeeesssnnnenneeeeseesssssessnnes 698
12.6 Ethernet iNTErface........ccccceiiiiiiiiiiiiiiiiieeteieeeieecceneeeeee et e eeesseeesssnnnnneeeeesssssssssssssssnnnnssasasssses 702
IVEFOTUCTION. ... 702
CONNECTION POSSIDITIES. ....o.ceeieee e 702
Ethernet CONNECTION ICON.........o.oiiieee s 702
NETWOIK SETHINGS WINAOW.......oiiiiieeeeeee e 703
Editing network ConNECTION WINAOW..........ooiiiiiooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 708
Settings fOr NEIWOTK AFIVES........ooieioeoeeeeeeeeeeee e, 711

12.7 SELINUX SECUNity SOftWArE..........uuniiiiiieieeeeeieeeeeeeeeeeeeeteeee e eeeeeeeeeeeeeeeeeeeeeeeeeeeseeensennnnnnnnnnnsnnns 712
12.8 User adminiStration.........ccccceiiiiiiiiiiiiiiiiieeeiteiiiiieeiieernneetteeeeeeeeeseessnnnnneeeaseessssssssssssssnnnsnsases 713
LT OTUCTION e 713
Configuring the user adminiSTratioN..........coovioeceee e 714

LoCal LDAP databaSe...........oiiioieeeeeeeeeeee e 718

LDAP ON reMOTE COMPULET ..ot 719
Connection to @ WINAOWS AOM@IN..........ocooiiiioieeeeceeeee e, 720
Cre@tiNg fUMNE USEIS.......o oo 723
Password settings in user adminiStration.. ..o 725
ACCESS TIGNTS ..ottt 726
HEIDENHAIN fUNCTION USEIS.......oiiicceeeeeee e, 728
DEFINItION OF TOIES .. ..o 729
RGNS e 732
26 HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022



Contents

ENADIING AUTOIOGIN ... 734
User authentication from external appliCations............coooi oo, 734
LOgIN 10 USEr @dmUNISTIATION. ..o 738
SWiItChing Or 10gQING OUL USEIS.......oo oo 741
SCrEENSAVEN WILN TOCK. ..ot 741
HOME QIFECTONY ...ttt 743
CUITEINT USBI ... 744
Dialog for requesting additional rights.........ocoo e 746
12.9 Changing the HEROS conversational language............cccccceeeeeiieiiieeeeeeeeeeeeeeeeeeeeeemennnnnennnnennnnnnnnnns 747

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022 27



Contents

28

13.1

13.2

13.3

13.4

13.5

LI 1= U PR 750
THIEAA PATAIMIETETS. ... 750
TR A PILCN. o e 752
UNdercut Parameters......cc.c.eueiiiieiieiieieeeeceeeeeeecte e e e eece e e e et e e e e e e et e e e e e s nee e e e e nne e e e e e naneeeeennnn 757
DIN 76 = UNAEICUL PArAMETEIS. ... .o 757
DIN 509 E = UNErCUL PArGMIELELS........ovieeeeeeeeeeeee e 758
DIN 509 F = UNAEIrCUL PAramMETEIS. ... .o 758
Technical INfOrMAtIoN.........cooc ittt ecete e e ettt e e e e ene e e e e e mer e e e e e nneeeseesnneaeees 759
Compatibility in DIN Programs.........ccceeeeeeieiiieeieieeeeeeeeeeeeeeeeeeeeaeeaaaaaaaaeeaeeeeeeeeeeeseeseassssssnsssssssssnes 766
Syntax elements provided by the CONrol.............coooeummrrrieerieereeee e eeeeeeeeee e 769

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022



Contents

14.1 Workpiece blank cycles and single cut CYCIes..............ccoerririiiiimimireeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennnes 782
T4.2 TUMNING CYCIES......coeeeieiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennnssnssssssssssssssssasaaasaaaeeseeeeesessnsennnnnssnsnsnsssnnn 783
14.3 Recessing and recess-turning CYCIEs..........ccccoiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeeaaaaeeeeeeeeeeeeeeeeesnnnnnnns 784
T4.4 TRIEAM CYCIES.......cceieeeeeeeeeeeeeeeee e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesaaanasassssssssssssssssssaaaeeeeeeseseeeeesennnnnnn 785
T4.5 DrilliNg CYCIES......ueeeiieeiiiiiiiiecctreetee ettt ceeeete e ettt e e e s e se e s ansaneeeaeaasssssssssssssnnnnsesaessesssnas 786
T4.6 MIllING CYCIES....ceeeiiiiiiiiiiieeetttteeeeeeeeeeeneette et e e eeeeseeenssnnnnseesesssssssssssssssnnnnnsesssssssssssssssnnn 787

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022 29









1.1  About this manual

Safety precautions

Comply with all safety precautions indicated in this document and in
your machine manufacturer's documentation!

Precautionary statements warn of hazards in handling software

and devices and provide information on their prevention. They are
classified by hazard severity and divided into the following groups:

A DANGER

Danger indicates hazards for persons. If you do not follow the
avoidance instructions, the hazard will result in death or severe
injury.

Warning indicates hazards for persons. If you do not follow
the avoidance instructions, the hazard could result in death or
serious injury.

A CAUTION

Caution indicates hazards for persons. If you do not follow the
avoidance instructions, the hazard could result in minor or
moderate injury.

Notice indicates danger to material or data. If you do not follow
the avoidance instructions, the hazard could result in property
damage.

Sequence of information in precautionary statements

All precautionary statements contain the following four sections:
® Signal word indicating the hazard severity

B Type and source of hazard

® Consequences of ignoring the hazard for example: "There is
danger of collision during subsequent machining operations"

® Escape — hazard prevention measures

32
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Informational notes

Observe the informational notes provided in these instructions to
ensure reliable and efficient operation of the software.

In these instructions, you will find the following informational notes:

o The information symbol indicates a tip.

A tip provides important additional or supplementary
information.

@ This symbol prompts you to follow the safety precautions
of your machine manufacturer. This symbol also indicates
machine-dependent functions. Possible hazards for the
operator and the machine are described in the machine
manual.

@ The book symbol indicates a cross reference.

A cross reference leads to external documentation for
example the documentation of your machine manufacturer
or other supplier.

Have you found any errors or would you like to suggest changes?

We continuously strive to improve our documentation for you.
Please help us by sending your suggestions to the following e-mail
address:

tnc-userdoc@heidenhain.de
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1.2 Software and features

This manual describes functions that are available in the control with
NC software 548431-17.

smart.Turn and DIN-PLUS programming are not included in this
manual. These functions are described in the User's Manual for
smart. Turn and DIN PLUS Programming (ID 685556-xx). Please
contact HEIDENHAIN if you require a copy of this manual.

The machine manufacturer adapts the usable features of the control
to his machine by setting the machine parameters. Some of the
functions described in this manual may not be among the features
possible on your machine tool.

Control functions that may not be available on your machine include:
® Positioning of spindle (M19) and driven tool

= Machining with the C or Y axis

B Machining with the B axis

In order to find out about the specific support for your machine,
please contact the machine manufacturer.

Many machine manufacturers and HEIDENHAIN offer programming
courses. We recommend these courses as an effective way of
improving your programming skill and sharing information and ideas
with other users of the control.

HEIDENHAIN also offers the DataPilot MP 620 or DataPilot CP

640 software package for PCs, which is designed for use with the
respective control. The DataPilot is suitable for both shop-floor
programming as well as off-location program creation and testing.
It is also ideal for training purposes. The DataPilot can be run on
PCs with WINDOWS operating systems. HEIDENHAIN provides

the DataPilot as a Windows programming station and running

in an Oracle VM Virtual Box. Oracle VM VirtualBox is a software
application (virtual machine), in which the control software runs as a
separate system, i.e. in a virtual environment.

Intended place of operation

The control complies with the limits for a Class A device in
accordance with the specifications in EN 55022, and is intended for
use primarily in industrially-zoned areas.

Legal information

The control software contains open-source software that is subject
to special terms of use. These special terms of use have priority.

To call further information on the control:

» Switch to the Organization operating mode (floppy disk symbol).
» Switch to the second level of the soft-key row

» Press the LICENSE INFO soft key

34
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Software options
The MANUALplus 620 features various software options that can be enabled by your machine tool builder. Each

option is to be enabled separately and contains the following respective functions:
Additional Axis (option 0 to option 7)

Additional axis Additional control loops 1 to 8

Teach-in (option 8)
Teach-in functionality B Contour description with ICP
® Cycle programming
= Technology database with 9 workpiece-material/tool-material
combinations
smart.Turn (option 9)

®  Contour description with ICP
B Programming with smart.Turn
m Technology database with 9 workpiece-material/tool-material

combinations
Tools and Technology (option 10)

Tool and technology database ® Tool database expanded to 999 entries

® Technology database expanded to 62 workpiece-material/tool-
material combinations

= Tool life monitoring with exchange tools

Thread Recutting (option 11)

Threads m  Recutting of threads in Teach-in submode
B Handwheel superimposition during thread cutting

HEIDENHAIN DNC (option 18)

Communication with external PC applications over COM component

DXF Import (option 42)

Loading of DXF contours

B-Axis Machining (option 54)

B-axis machining m Tilting the working plane
m Tilting the tool carrier
B High Dynamic Turning

TURN PLUS (option 63)

Automatic generation of smart.Turn programs

Parallel Axes (option 94)

Parallel axes Support of parallel axes (U, V, W)

Spindle Synchronism (option 131)

Spindle synchronism Synchronism of several lathe spindles
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Counter Spindle (option 132)

Counter spindle Synchronism of main spindle and counter spindle

Rear-face machining

Remote Desktop Manager (option 133)

Remote operation of external comput- = Windows on a separate computer unit
er units Incorporated in the control's interface

Synchronizing Functions (option 135)

Synchronizing functions Advanced synchronization of axes and spindles

Load Monitoring (option 151)

Load monitoring Monitoring of the axes and spindles

Multichannel (option 153)

Multi-channel capability Up to three channels for asynchronous multi-slide machining
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New functions of NC software 54843x-17

The G160 function allows you to conveniently tilt the working
plane. Define a tilting position, up to three spatial angles, and
optionally an additional shift after tilting.

The G807 function allows you to machine helical or straight-cut
cylindrical gears. After selecting the function, you can specify
whether machining will take place before or behind the center
of rotation or at the inside/outside of the workpiece. You can
optionally define an inclination of the tool.

Modified functions in NC software 54843x-17

With the DF or DFF parameter, you can define a retraction feed
rate for drilling cycles and units.

If you select the tool manually in the submode AWG (option 63),
use the Tool graphics soft key to display the tool control graphics
of the current tool. The control will also take the tool holder into
account.

You can select contour elements using touch gestures or the
mouse (e.g., in the ICP editor submode or when using the
Dimensioning function).

Further information: "Operating the Simulation", Page 99
Further information: "Selection functions"’, Page 442

If two holes have been specified with G49-Geo in the FINISHED
PART section, the control will display a warning instead of an
error message.

If you stop program execution during a tapping cycle, press the
Z key to retract the tool from the thread.

If the machine manufacturer has activated the optional machine
parameter CfgBackTrack (no. 122000), you can no longer
resume program run with the NC Start key after moving the

tool manually. You need to restart the program using the

Start blck search soft key.

Further information: "Program execution", Page 166
The Diffuse HEROS tool was removed.

In the Certificate and keys window you can select a file with
additional public SSH keys in the Externally administered SSH
key file area. This allows you to use SSH keys without needing to
transmit them to the control.

Further information: "User authentication from external
applications”, Page 734

You can export and import existing network configurations in the
Network settings window.

Further information: "Exporting or importing a network profile”,
Page 707

The machine manufacturer uses the machine parameters
allowUnsecureLsv2 (no. 135401) and allowUnsecureRpc

(no. 135402) to define whether the control disables non-secure
LSV2 or RPC connections even if user administration is not
active. These machine parameters are included in the data object
CfgDncAllowUnsecur (135400).

When the control detects a non-secure connection, it displays an
informational notice.
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2.1 Overview

This chapter is intended to help you quickly learn to handle the most
important procedures on the control. For more information on the
respective topic, see the section referred to in the text.

The following topics are covered in this chapter:
= Switching on the machine

®  Setting up tools

m  Setting up the workpiece

= Machining the workpiece

First steps | Overview

The following topics are covered in the smart. Turn and ISO
Programming User's Manuals:

B Switching on the machine
B Programming the workpiece
= Graphically testing the workpiece

40
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2.2 Switching on the machine

A DANGER

Caution: hazard to the user!

Machines and machine components always pose mechanical
hazards. Electric, magnetic, or electromagnetic fields are
particularly hazardous for persons with cardiac pacemakers or
implants. The hazard starts when the machine is powered up!
» Read and follow the machine manual

> Read and follow the safety precautions and safety symbols
> Use the safety devices

Refer to your machine manual.

Switching on the machine and traversing the reference
points can vary depending on the machine tool.

To switch on the machine, proceed as follows:
» Switch on the power supply for the control and the machine

> The control starts the operating system. This process may take
several minutes.

> The control displays the Power interrupted dialog
> Press the CE key
> The control compiles the PLC program.

> The control displays the error message Switch on
external dc voltage.

@ » Switch on the machine control voltage

> The control checks the functioning of the
emergency stop circuit.

> The control is in the Reference submode.
> Press the Z reference soft key

> Press the X reference soft key

> Alternative: Press the All soft key

All

@ > Press the NC start key
The control approaches the reference positions.

> The control activates the position display and
activates the main menu.

v

Whether a reference run is necessary depends on the
encoders used.

Further information on this topic

® Traversing the reference points
Further information: "Reference submode", Page 106

® Operating modes
Further information: "Modes of operation’, Page 57
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Selecting the Tool editor operating mode

To set up tools, select the Tool editor operating mode.
m » Press the Tool editor key

> The control switches to the Tool editor operating
mode.

Further information on this topic

® Tool editor operating mode
Further information: "Tool editor mode of operation”, Page 561

= Tool list
Further information: "Tool database", Page 558

Preparing and measuring tools

Prepare the tools for machining as follows:

» Clamp the required tools in their tool holders

If you measure the tools with an external tool presetter:
» Measure the tools

» Write down the length and the radius or transfer them directly to
the machine using a transfer program

» Install the tools

If you measure the tools on the machine:
» Install the tool

» Measure the tool

Further information on this topic

B Measuring on the machine
Further information: "Tool measurement’, Page 152

B Preparing the tools
Further information: Refer to your machine manual
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Creating new tools

Create a new, externally measured turning tool as follows:
» Press the New tool soft key

New
tool

Save

» Press the Turning tool soft key

> The control opens a dialog window for tool
definition.

Enter the input values:

4

ID: ID no. — Tool name (max. 16 characters)

TO: Tool orientation (for identification
number, see help graphic), e.g. 1

XL: Setup dim. in X, e.g. 100 mm
ZL: Setup dim. in Z, e.g. 50 mm

YL: Setup dim. in Y, e.g. 0 mm

RS: Cutting edge radius, e.g. 0.8 mm
SL: Cutting length, e.g. 12 mm

EW: Setting angle, e.g. 95°

SW: Point angle, e.g. 55°

MD: Turn. direct.,e.g. 4

QT: Reference to Tool text, e.g. 1
(1 = Roughing Outside)

» Press the Save soft key

> The control adds the tool to the tool list.

Further information on this topic
® Creating new tools

Further information: "Editing the tool data", Page 563
= Various tool types

Further information: "Tool types', Page 558

= Tool parameters

Further information: "General tool parameters", Page 576

® Tool dimensions

Further information: "Tool dimensions', Page 66
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Setting up the turret list

The turret list must be set up before you call a tool. The turret list
shows the tools currently in the turret.

Set up the turret list as follows:

s ot
= MhF

Turret
list

Tool
List

Pocket

down

Pocket
up

Load
tool

Back
Save

Back

>

Switch to the Machine operating mode

Select the Set T, S, F menu item

> The control opens a dialog window for selecting

the tool and the cutting data.
Press the Turret list soft key

The control displays the tools currently in the
turret.

Press the Tool list soft key

> The control displays the tool list.

vV vyvVvy

vV v.vV

Use the Pocket down and Pocket up soft keys to
select the desired line in the turret list

Use the arrow keys to select the desired tool in
the tool table

Press the Load tool soft key

The selected tool is loaded into the turret list.
Transfer all required tools to the turret list
Press the Back soft key

Press the Save soft key

The control saves the turret assignment list.
Press the Back soft key

The control displays the main menu.

Further information on this topic

B SetT,S, Fmenuitem
Further information: "Input of machine data", Page 113

m Turret list

Further information: "Pocket table setup’, Page 123
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2.4 Setting up the workpiece

Clamping the workpiece

Use suitable chucking equipment to mount the workpiece blank
safely to the machine.

NOTICE

Danger of collision!

There is a risk of collision between the chucking equipment and
the tool. If the free length of the workpiece does not protrude far
enough from the chucking equipment, the tool will collide with the
chucking equipment!

®  Clamp the workpiece such that the free length of the
workpiece suffices

B Measure the free length of the workpiece to verify that it is
correct

= |f required, choose a workpiece with a greater length to ensure
a safe setup

Defining the tool change position

The control moves the tool to the tool change position every time the
tool is changed. In order to ensure safe insertion of the tool, the tool
change position needs to be defined. Define the tool change position
such that the turret can rotate without collision and the tools do not
damage the workpiece during tool change.

Set the tool change position as follows:
H > Select the Setup menu item

ﬂ? > Select the Set tool change point menu item
R

» Move the tool manually to the desired tool change
position
> Press the Take over position soft key

> The control saves the current position as the tool
change position.

> Press the Back soft key

Take over
position

Back

’ » Press the Back soft key
> The control displays the main menu.

Back

Further information on this topic

® Tool change position
Further information: "Defining the tool change position’,
Page 138
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Inserting the tool

After you have defined the tool change position, you can insert the

tool. In the same step, you define the cutting data.

s ot
= MF

Save

Back

>
>

v v.v Vv

Select the Set T, S, F menu item

Enter the desired tool in T

Define the desired cutting data:

= F: Feed per revolution in mm/rev

® S: Cutting speed in m/min

Press the Save soft key

The selected tool is inserted.

Press the Back soft key

The controls switches to the main menu.

Further information on this topic

B |nserting the tool
Further information: "Tool call’, Page 130

m Defining the cutting data
Further information: "Input of machine data", Page 113
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Defining the workpiece datum

There are several methods for defining the datum on the workpiece.

You can set the datum on the plane surface of the workpiece or
allow for an oversize when programming the NC program.

Define the workpiece datum as follows:
L Y > Select the Setup menu item

E? > Select the Set axis value menu item
3 > Switch on the spindle

» Touch the plane surface of the workpiece
manually with the tool

The workpiece datum is not set on the plane surface:

» Enter the distance between the tool and the workpiece datum
as Measuring pt. coordinate Z

> The control calculates the workpiece datum Z

> Press the Save soft key

e > The control saves the specified datum.
The workpiece datum is set on the plane surface:

» Press the Z = 0 soft key

> The control saves the current position as the
workpiece datum.

> Press the Back soft key

Save

Z=0

Back

| > Press the Back soft key
> The control displays the main menu.

Back

Further information on this topic:

B Setting the workpiece datum
Further information: "Defining the workpiece datum’, Page 135
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2.5 Machining the workpiece

Teach-in submode (option 8)

Your task is to machine the part shown to the right in Teach-in
submode. To do this, you program the machining operations using
teach-in cycles. The control saves the programmed cycles to an
NC program.

Opening a new NC program
Open a new cycle program as follows:
» Switch to the Machine operating mode

» Press the Teach-in soft key

Teach-in

» Press the Program list soft key
» Enter the file name
» Press the Open soft key

Program
list

Open

Defining the workpiece blank

e » Press the Add cycle soft key
cycle

» Select the Define workpiece blank menu item

» Select the Bar/tube blank menu item
> The control opens a dialog window.
» Define the parameters:
B X Outside diameter = 60 mm
® Z: Length — Including transverse oversize and
clamping range = 60 mm
= K: Righthnd edge — Transverse oversize =
Tmm

B RG: Activate contour follow-up = 1: With
blank form update

» Press the Input finished soft key

Input
finished

e » Press the Simulation Start soft key
i==r > The control switches to Simulation submode.
3 » Press the Save soft key
> The control switches to Teach-in submode.
48
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Transverse turning of the workpiece

Add
cycle
"‘:“

With
return

Input
finished

Save

>

vV v v Yy

VvV Vv VvV VY

Press the Add cycle soft key
Select the Single cuts menu item

Select the Linear mach. transv. menu item
The control opens a dialog window.

Press the With return soft key

Define the parameters:

m X: Start point = 62 mm

® Z:Start point =2 mm

m Z71:Start point contour (if With return is
active) =0 mm

= X2: End point contour — Twice the radius of
the turning tool (e.g., =1.6 mm)

® T: Tool number — turret pocket number

® S: Cutting speed or Shaft speed constant,
e.g. 220 m/min

= F:Feed per revolution, e.g. 0.2 mm/rev
Press the Input finished soft key

Press the Simulation Start soft key

The control switches to Simulation submode.
The control simulates the machining cycle.
Press the Save soft key

The control switches to Teach-in submode.

0 After you have defined a cycle, you can immediately run it.
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Machining the workpiece contour

e » Press the Add cycle soft key
cycle

% » Select the Roughing cycles lon/trans menu item

=

Edit
IcP

v

Select the ICP cut longitud. menu item

Press the Edit ICP soft key

The control opens the ICP contours.

Enter the name of the contour

Press the Open soft key

The control switches to ICP editor submode.
Select the Contour menu item

Open

vV VVv VvV Y

_ » Select the Line menu item
Enter the coordinates:
m XS: Start point of contour = 0 mm
m ZS: Starting point of contour = 0 mm
m X Target point = 20 mm
> Press the Save soft key

LLL
I

Save

» Select the Line menu item
Z: Target point = -10 mm
Press the Save soft key

v

Save

Lm
=i
EiEin

» Select the Line menu item
Enter the coordinates:

m X: Target point = 40 mm
® Z: Target point = —20 mm
Press the Save soft key

Save

i

#j‘j‘ » Select the Line menu item
I 1 » Z:Target point = —30 mm

Press the Save soft key

Save

¥

| » Select the Line menu item
X: Target point = 50 mm
Press the Save soft key

E1E]
|

Lm
=i f
EiEis

v

Save

» Select the Line menu item
Z: Target point = —40 mm
Press the Save soft key

v

Save

o » Select the Line menu item
X: Target point = 60 mm

L
v
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Save

Back

Back

Input
finished

o=

Save

Back

V VvV VvV V VY

Press the Save soft key

Press the Back soft key

Press the Back soft key

The control switches to Teach-in submode.
Define the parameters:

= X: Start point = 65 mm

m Z:Start point =2 mm

® P: Feed depth — Maximum infeed depth, e.g.

5mm
= T: Tool number — turret pocket number

m S: Cutting speed or Shaft speed constant,
e.g. 220 m/min

= F:Feed per revolution, e.g. 0.35 mm/rev
Press the Input finished soft key

Press the Simulation Start soft key

The control switches to Simulation submode.
The control simulates the machining cycle.
Press the Save soft key

The control switches to Teach-in submode.
Press the Back soft key

The control displays the main menu.

Further information on this topic
® Teach-in submode
Further information: "Working with cycles", Page 188
® Creating an ICP contour
Further information: "Programming ICP contours", Page 434
B Simulation submode
Further information: "Graphic simulation", Page 531
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Program run submode

In Program run submode, you can select and run NC programs.
By default, the control displays the most recently used NC program.

Load an NC program as follows:
s » Press the Program run soft key
L‘ > The control opens the Program run submode.
> The control displays the most recently used
NC program.

» Press the Program list soft key

> The control displays a dialog window with teach-
in programs.

> Press the ISO soft key if required

> The control displays NC programs from the
smart.Turn operating mode.

» Select the desired NC program
: Press the Open soft key
pen
> The control loads the NC program.
Start the program run:

» Press the NC start key
> The control runs the active NC program.

Program
list

DIN

v

You can also run an NC program in Single Block mode (when you run
a new NC program for the first time, for example). In this mode, the
control stops after each traverse path (basic block).

Start the program run in Single Block mode as follows:
» Press the Single Block soft key

Single
block

» If required, press the Base blocks soft key

> The control displays the individual traverse paths
during program run.

Press the NC start key for each traverse path.
The control machines the single block.

Base
blocks

Further information on this topic
® Running NC programs
Further information: "Program run submode", Page 162
B Programming in Teach-in mode
Further information: "Working with cycles", Page 188
= Programming in smart.Turn mode

Further information: smart.Turn and DIN Programming User's
Manual

v Vv
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3.1 Fundamentals on the MANUALplus 620
control

The control was conceived for CNC lathes. It is suitable for
horizontal and vertical lathes. The control supports machines with a
tool magazine or tool turret. The tool carrier of horizontal lathes can
be located in front of or behind the workpiece.

The control supports lathes with spindle, one slide (X and Z axis), C
axis or positionable spindle, driven tool, and machines with a Y axis.

The MANUALplus for cycle lathes

On the MANUALplus 620, rework or simple tasks can be done

in the same way as on a conventional lathe. You move the axes

in the normal manner by turning the handwheels. The cycles of

the MANUALplus 620 are available for difficult cuts like tapers,
undercuts or threads. For small and medium-size production runs,
cycle programming will increase your revenue. When machining the
first workpiece, you can store the machining cycles, and already save
valuable time when machining the second workpiece. For increased
requirements and complex machining tasks, you will benefit from
the smart.Turn programming mode.

MANUALplus for CNC lathes

With the MANUALplus 620, you can position up to four axes, the
traverse paths will be interpolated.

Regardless of whether you are turning simple parts or complex
workpieces, the MANUALplus 620 provides you with the benefits
of graphical contour input and convenient programming with

the smart.Turn operating mode. Programming with variables,
controlling special machine components, or using externally
created programs is no problem: Simply switch to DIN PLUS. This
programming mode helps you solve all your special tasks. The
MANUALplus 620 supports operations with the C axis in cycle,
smart.Turn, and ISO programming. In the Y axis, the MANUALplus
620 supports operations with smart.Turn and ISO programming.
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3.2 Configuration

In the standard version, the control is equipped with the axes X and
Z and a main spindle. Optionally, a C axis, a Y axis, and a driven tool
can be configured.

Slide position

The machine tool builder configures the control depending on the
slide position.

® 7 axis horizontal with tool slide behind the workpiece

® 7 axis horizontal with tool slide in front of the workpiece

m 7 axis vertical with tool slide to the right of the workpiece

The menu symbols, help graphics and graphic representations
during ICP and simulation consider the slide position.

The representations in this User's Manual assume a lathe with a tool
carrier centered behind the workpiece.

Tool carrier systems

The control supports the following systems as tool carriers:
= Multifix holder with one tool mount
B Turret with n tool mounts

= Turret with n tool mounts and one multifix holder with one tool
mount. Here it is possible for one of the two tool carriers to be
arranged mirrored on the workpiece side opposite from the
standard tool carrier

= Two multifix holders, each with one tool mount. The tool carriers
are arranged opposite to each other. One of them is then
mirrored.

B Magazine with n tool mounts and one tool carrier in the working
space with one tool mount
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C axis (option 55)
With a C axis you can drill and mill a workpiece on its face and lateral
surfaces.

When the C axis is used, one axis interpolates linearly or circularly
with the spindle in the given working plane, while the third axis
interpolates linearly.

The control supports part program creation with the C axis in:
= Teach-in submode

= smart.Turn operating mode (option 9)

® DIN PLUS programming

Y axis (option 70)
With a Y axis you can drill and mill a workpiece on its face and lateral
surfaces.

During use of the Y axis, two axes interpolate linearly or circularly in
the given working plane, while the third axis interpolates linearly. This
enables you to machine slots or pockets, for example, with plane
floors and perpendicular edges. By defining the spindle angle, you
can determine the position of the milling contour on the workpiece.

The control supports part program creation with the Y axis in:
m Teach-in submode

= smart.Turn operating mode (option 9)

® DIN PLUS programming

Full-surface machining

Functions that ensure perfectly timed machining and easy
programming for multi-operation machining include the following:
B Angle-synchronous part transfer with spindle in rotation

® Traversing to a fixed stop

m Controlled parting

B Coordinate transformations

The control supports full-surface machining for all common machine
designs with:

®  Rotating gripping device
®  Movable counter spindle
m Several spindles and tool carriers
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3.3 Features

Configuration

Basic version: X and Z axis, spindle
Positionable spindle and driven tool
C axis and driven tool

Y axis and driven tool

B axis for machining in a tilted plane
Digital current and speed control

Modes of operation

Machine operating mode

Manual slide movement through axis-direction keys or electronic
handwheels.

Graphic support for entering and running Teach-in cycles without
saving the machining steps in alternation with manual machine
operation.

Thread reworking (thread repair in a second workpiece setup).

Teach-in submode

Sequential linking of Teach-in cycles, where each cycle is run
immediately after input, or is graphically simulated and subsequently
saved.

Program run submode

All are possible in single-block and full-sequence modes:
® DIN PLUS programs

= smart. Turn programs

® Teach-in programs

Setup functions in Machine operating mode

m  Setting the workpiece datum

® Defining the tool change point

® Defining the protection zone

= Tool measurement through touch-off, touch probe or optical
gauge

Programming

E Teach-in programming

Interactive contour programming (ICP)

smart.Turn programming

Automatic program creation with TURN PLUS.

DIN PLUS programming
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Simulation

Graphic representation of the sequence of smart.Turn or
DIN PLUS programs and graphic representation of a teach-in
cycle or a teach-in program

Simulation of the tool paths as wire-frame or cutting-path
graphics, special identification of the rapid-traverse paths

Motion simulation (2-D material-removal graphic)
Side or face view, or 2-D view of cylindrical surface
Display of programmed contours

Shifting and magnifying functions

Tool system

Database for 250 tools
Database for 999 tools (with option 10)
Description can be entered for every tool

Optional support of multipoint tools (tools with multiple reference
points or multiple cutting edges)

Turret or multifix system
Optional tool magazine

Technology database

Cutting data is entered in the cycle or in the UNIT as default
values

9 workpiece-material/tool-material combinations (144 entries)

62 workpiece-material/tool-material combinations (992 entries)
(with option 10)

Interpolation

58

Straight line: in 2 principal axes (max. 100 m)
Circular: in 2 axes (radius max. 999 m)
C axis: Interpolation in the linear axes X and Z with the C axis

Y axis: Linear or circular interpolation of two axes in the given
plane. The respective third axis can simultaneously perform linear
interpolation.

B G17: XY plane
® G18: XZ plane
B G19:YZplane
B axis: Drilling, boring and milling operations in oblique planes
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3.4 Databackup

HEIDENHAIN recommends saving new programs and files created
on a PC at regular intervals.

HEIDENHAIN provides a backup function for this purpose in the
data transfer software TNCremo. Your machine tool builder can
provide you with a copy. You additionally need a data medium on
which all machine-specific data, such as the PLC program, machine
parameters, etc., are stored.

Please contact your machine tool builder for this.
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3.5 Explanation of terms

® Cursor: Marks the current position in a list or input field

Input and operations, such as copying, deleting, inserting, etc.,
refer to the current cursor position.

= Cursor keys: Keys for moving the cursor
E Arrow keys
® PG UP and PG DN keys

= Active window, functions, or menu items: [tem on the screen
shown in color.

In the inactive windows, the title bar appears dimmed. Inactive
function keys or menu items also appear dimmed

= Menu: Functions or function groups are displayed as a 9-field box
= Menu item: Individual symbols of a menu

m Default value: Preset value of a cycle parameter or DIN
command parameter

= File name extension: String following the file name
Example:
® *.nc: DIN programs
® * ncs: DIN subprograms (DIN macros)

= Soft key: Functions available at the side and bottom of the
screen pages

= Soft key selection keys: Keys that you can press to select a soft
key function.

= Form: Individual pages of a dialog

= UNITS: Grouped dialogs of a function in smart.Turn mode of
operation.
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3.6 Control design

The dialog between machinist and control takes place via:
® Screen

= Soft keys

m Keyboard

= Machine operating panel

The entered data can be displayed and checked on the screen. With
the soft keys directly below the screen, you can select functions,
capture position values, confirm entries, and a lot more.

With the ERR key you can call error and PLC information.

The data input keyboard (on the operating panel) is used to enter
machine data, position data, etc. For the MANUALplus 620, an
alphanumeric keyboard is not necessary. When you enter tool
descriptions, program descriptions or comments in an NC program,
an alphabetic keyboard is displayed on the screen. The machine

operating panel contains all necessary controls for manual operation

of the lathe.

Cycle programs, ICP contours, and NC programs are stored in the
internal memory of the control.

For data exchange and data backup, you can use the Ethernet
interface or the USB interface.

o If you are using a control with touch operation, you can
replace some keystrokes with hand gestures.

Further information: "Operating the touchscreen”,
Page 95
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3.7 Fundamentals

Position encoders and reference marks

The machine axes are equipped with position encoders that register
the positions of the slide or tool. When a machine axis moves, the
corresponding position encoder generates an electrical signal.

The control evaluates this signal and calculates the precise actual
position of the machine axis.

If there is a power interruption, the calculated position will no longer
correspond to the actual position of the machine slide. To recover
this assignment, incremental position encoders are provided with
reference marks. The scales of the position encoders contain one
or more reference marks that transmit a signal to the control when
they are crossed over. This enables the control to re-establish

the assignment of the displayed position to the current machine
position. For linear encoders with distance-coded reference marks,
you only need to move each axis a maximum of 20 mm (0.8 in.), and
a maximum of 20° for angle encoders.

If incremental position encoders are without reference marks, fixed
reference positions have to be traversed after switch-on. The control
knows the exact distance between these reference positions and the
machine datum (see figure).

With absolute encoders, an absolute position value is transmitted to
the control immediately upon switch-on. In this way the assignment
of the actual position to the machine slide position is re-established
directly after switch-on.

Axis designations
The cross slide is referred to as the X axis and the saddle as the Z
axis.

All X-axis values that are displayed or entered are regarded as
diameters.

Lathes with Y axis: The Y axis is perpendicular to the X axis and Z
axis (Cartesian system).

When programming paths of traverse, remember to:
B Program a positive value to depart the workpiece
= Program a negative value to approach the workpiece
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Coordinate system

The meanings of the coordinates X, Y, Z, and C are specified in DIN
66 217.

The coordinates entered for the principal axes X, Y and Z are
referenced to the workpiece datum. The angles entered for the rotary
axis (C axis) are referenced to the datum of the C axis.

The axis designations X and Z describe positions in a two-
dimensional coordinate system. As you can see from the figure to
the center right, the position of the tool tip is clearly defined by its X
and Z coordinates.

The control can connect points by linear and circular traverses
(interpolations). Workpiece machining can be programmed by
entering the coordinates for a succession of points and connecting
the points by linear or circular traverses.

Like the paths of traverse, you can also describe the complete
contour of a workpiece by defining single points through their
coordinates and connecting them by linear or circular paths of
traverse.

Positions can be programmed to an accuracy of T ym (0.007 mm).
This is also the accuracy with which they are displayed.

Absolute coordinates

If the coordinates of a position are referenced to the workpiece
datum, they are referred to as absolute coordinates. Each position
on a workpiece is clearly defined by its absolute coordinates.
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Incremental coordinates

Incremental coordinates are always given with respect to the last
programmed position. They specify the distance from the last active
position to the subsequent position. Each position on a workpiece is
clearly defined by its incremental coordinates.

-20 -20 -20 A 2

Polar coordinates
Positions located on the face or lateral surface can either be entered YK
in Cartesian coordinates or polar coordinates.

When programming with polar coordinates, a position on the 902 45°
workpiece is clearly defined by the entries for diameter and angle.

Machine datum

The point of intersection of the X and Z axes is called the machine
datum. On a lathe, the machine datum is usually the point of
intersection of the spindle axis and the spindle surface. The machine
datum is designated with the letter M. —]
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Workpiece datum

To machine a workpiece, it is easier to enter all input data with
respect to a zero point located on the workpiece. By programming
the zero point used in the workpiece drawing, you can take the
dimensions directly from the drawing, without further calculation
(dimensioning origin). This point is the workpiece datum. The

workpiece datum is designated with the letter W.

Units of measure

You can program the control either in the metric or inch system. The
units of measurement listed in the table below apply to all inputs and

displays.

Dimensions Metric Inches
Coordinates mm inch
Lengths mm inch
Angle Degrees Degrees
Spindle speed rpm rpm
Cutting speed m/min ft/min
Feed per revolution mm/rev inch/rev
Feed per minute mm/min inch/min
Acceleration m/s? ft/s2
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3.8 Tool dimensions

The control requires information on the specific tools for a variety
of tasks, such as positioning the axes, calculating the cutting radius
compensation or the proportioning of cuts.

Tool length

All programmed and displayed position values are given with respect
to the distance between the tool tip and workpiece datum. Since the
control only knows the absolute position of the tool carrier (slide),

it needs the dimensions XL and ZL to calculate and display the
position of the tool tip.

Tool compensation

The tool tip is subjected to wear during machining processes. To
compensate for this wear, the control uses compensation values.
The compensation values are managed independent of the values
for length. The system automatically adds the compensation values
to the values for length.
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Tool-tip radius compensation (TRC)

The tip of a lathe tool has a certain radius. When machining tapers,
chamfers and radii, this results in inaccuracies which the control
compensates with its cutting radius compensation function.

Programmed paths of traverse are referenced to the theoretical tool
tip S. With non-paraxial contours, this will lead to inaccuracies during
machining.

The TRC function compensates for this error by calculating a new
path of traverse, the equidistant line.

The control calculates the TRC for cycle programming. The
smart.Turn and DIN programming feature also takes the TRC into
account in clearance cycles. During DIN programming with single
paths, you can also enable/disable TRC.

The control displays a warning if residual material is left behind due
to the angle of the cutting edges or the tool angle. You can suppress
the warning with machine parameter suppressResMatIWar (no.
201000).

Milling cutter radius compensation (MCRC)

In milling operations, the outside diameter of the milling cutter
determines the contour. When the MCRC function is not active, the
center of the cutter is used as the point of reference. The MCRC
function compensates for this error by calculating a new path of
traverse, the equidistant line.

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022

<€

67









Basics of operation | General information on operation

4.1 General information on operation

Operation
®  Select the desired operating mode with the corresponding
operating mode key

= Within the operating mode, you can change the mode through the
soft keys

= With the numeric keypad you can select the function within the
menus

= Dialogs can consist of multiple pages

B Besides with the soft keys, dialogs can be concluded positively
with INS or negatively with ESC

m Changes made in lists are effective immediately

These changes are retained even if the list is closed using ESC or
CANCEL.

Setup

B You will find all setup functions in the Machine operating mode in
Manual mode

= All preparatory work can be performed through the Setup and
Set T, S, F menu items

Program name

The program name starts with a digit or a letter, followed by up to
40 characters and the .nc extension for main programs and the .ncs
extension for subprograms.

For program names, you can use any ASCII characters except:
~*2<> | /\:" % #
The following characters have special meanings:

Character Meaning

The last period (dot) in a file name is the
extension separator

\and/ Directory separators

Separates the drive name from the directory
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Programming in Teach-in operating mode
» Select the Machine operating mode

» Select the Teach-in submode

Teach-in

» Press the Program list soft key

Program
list

2 » Open a new cycle program

- » Press the Add cycle soft key to enable the cycle
cycle menu

» Select and specify the desired machining
operations

» Press the Input finished soft key

Input
finished

» Start the simulation and check the machining
sequence

» Select the desired graphics options, if applicable

» Save the cycle after the operation is completed

Save

» Press NC Start to start machining

» Repeat the above steps for each new machining
operation

Programming in smart.Turn operating mode (option 9)
B Convenient programming with Units» in a structured NC program
Combinable with DIN functions

Contour definition graphically possible

Contour follow-up when used with a workpiece blank

Conversion of cycle programs to smart.Turn programs with the
same functions
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4.2 Control screen

The control shows the data to be displayed in windows. Some
windows only appear when they are needed, for example, for typing
in entries.

In addition, the control shows the type of operation, the soft-key
display and the PLC soft key display on the screen. Each function
that appears in a field of the soft-key row is activated by pressing the
soft key directly below it.

If you are using a control with touch operation, you can
replace some keystrokes with hand gestures.

Further information: "Operating the touchscreen”,
Page 95

Operating mode line

The operating mode tabs (at the top of the screen) show the four
operating modes as well as the submodes.

Machine display

The machine display field (beneath the operating mode tabs) is
configurable. It shows all important information on axis positions,
feed rates, rotational speeds, and tools.

Other windows used

= List and program windows: Here, program, tool, and parameter
lists, etc. are displayed

You can use the arrow keys to navigate within the list and select
the list items to be edited.

®  Menu window: Displays the menu symbols

This window only appears on the screen in Teach-in submode
and Machine operating mode

= |nput window / dialog window: For entering the parameters of a
cycle, ICP element, DIN command, etc.
View the existing data, then delete or edit them in the dialog
window.

= Help graphics: Input data (such as cycle parameters, tool data,
etc.) are explained with graphics.

The triple-arrow key (at the left edge of the screen) allows
you to switch between the help graphics for inside and outside
machining (only for cycle programming).

= Simulation window: The simulation window shows a graphic
representation of the contour elements and a simulation of the
tool movements.
This way, you can check cycles, entire cycle programs, and DIN
programs.

= ICP contour graphics: Display of the contour during ICP
programming

= DIN editing window: Display of the DIN program during DIN
programming

= Error window: Display of encountered errors and warnings
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4.3 Operation and data input

Modes of operation

The active mode of operation is highlighted in the operating-mode
tab. The control differentiates between the following operating
modes:

B Machine—with the submodes:
Teach-in
Program run
ICP editor
Reference
Simulation
= smart.Turn—with the submodes:
= |CP editor
= Automatic working plan generation AWG
® Simulation
= Tool editor—with the submodes:
= Technology editor
®  Organization—with the submodes:
®  Machine par. programming
= Transfer

You can use the operating mode keys to switch between the modes.

The selected submode and the current menu position remain when
the operating mode is switched.

If you press the operating mode key in a submode, the control
switches back to the main level of the mode.

S tachine

]() smart.Turn

S 300.000 B
Z 450,000 U

¥

0.000

| By Too editor

0.000 5 ® 0.00;5 T

0.000 @

m
0.

]
ks
001

0.000

&=

0 In some situations, it is not possible to switch operating
modes (e.g., while a tool is being edited in Tool editor
operating mode).
In such cases, you need to terminate the editing process or
close the dialog before switching the operating mode.
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Menu selection

The numerical keypad is used for activating a menu and for entering
data. They are displayed differently depending on the operating
mode:

® During setup, for example in Teach-in submode, the functions are
shown in a 9-field box, the menu window

The meaning of the selected symbol / menu item is described in
the bottom line.

® |n other operating modes, the keypad symbol is shown with the
position of the function marked.

Press the corresponding numerical key, or move the highlight with
the arrow keys to the symbol on the screen and press the ENT key.

Soft keys

= With some system functions, the available functions are arranged
on several soft-key levels

® Some soft keys work like toggle switches.

A function is active when the associated field in the soft-key row
is highlighted in color. The setting remains in effect until the
function is switched off again.

= With functions like Take over position, you do not have to enter
values manually

The data are automatically written into the appropriate input
fields.

® Data input is not concluded until you press the Save or
Input finished soft key

m The Back soft key takes you back to the previous operating level

Data input

Input windows comprise several input fields. You can move the
cursor to the desired input field with the up or down arrow key. The
control shows the function of the selected field in the bottom line of
the window or directly before the input field.

Place the highlight on the desired input field and enter the data.
Existing data are overwritten. With the left or right arrow key,
you can move the cursor within the input field and place it on the
position where you want to delete, copy or add characters.

To confirm the data you entered in a field, press the up or down
arrow key or the ENT key.

If there are more input fields than a window can show, a second

input window is used. You will recognize this through the symbol
in the bottom line of the input window. To switch back and forth

between the windows, press the PgUp/PgDn keys.

Data entry is concluded when you press the OK,
Input finished, or Save soft key. The Back or Cancel soft
key discards input or changes.

Basics of operation | Operation and data input
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smart.Turn dialogs

The unit dialog is divided into fillable forms and the forms are divided
again into groups. The forms are identified by tabs and fine lines
divide each tab into groups. You can navigate between the forms
and groups with the smart. Turn keys.

smart.Turn keys

=]

Go to the next form

Go to next or previous group

List operations

The control displays cycle programs, DIN programs, tool lists, etc. as
lists. Use the arrow keys to navigate within a list if you want to view
data or select elements for deletion, copying, editing, etc.

Alphabetic keyboard

You enter letters and special characters with the screen keypad or (if
available) with a PC keyboard connected over the USB port.

Entering text with the screen keyboard

> Press the Alphabetic keyboard soft key or the GOTO key to
enter text.

> The control opens the Text input window.

Enter the desired character or special character by pressing the
numerical key multiple times.

Use the abc/ABC soft key to select upper or lower case.

Wait until the selected character appears in the input field.

Then, enter the next character.

Use the OK soft key to transfer the text into the open dialog field.
To delete individual characters, use the BACKSPACE soft key.

v

vV v vy

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022

Tool Contour & Cyc

.7 ABC DEF

GHI JKL MNO

Qvervw. le [Global[ [v]
'Appro... A5 |52 Appro.. 5|2
ID number TI0[5
[+] Feed Fle.3 _
Cutting speed 513@@ :
Start point contour X1|50
Start point contour Z1/0
End point contour X2|0 '
End point contour 72[1 :
Maximum infeed P[2 :
Oversize X Ije.500 |
\Oversize Z Ke.200 |
Approach position X [mm] ] 1/7
3} Teach-in | %> smart.tum B oo saitor ]

%©  300.000 AX u 0.000 D W

2 450,000 A2 B . T pHLEE | 2
y 0.000 aY | G —] 0.000

il 2z 1@ P [F%s o =D |
7 |

File name: [

75



4.4 Calculator

Calculator functions

The calculator can be selected only from open dialogs in cycle
programming or smart. Turn programming.

You can use the calculator in the following three views:

m  Scientific
= Standard

®  Equation editor: Here, you can perform multiple calculations in
immediate sequence (example: 17*3+5/9)

Basics of operation | Calculator

calculator.

input field.

The calculator remains active even after a change in
operating modes. Press the END soft key to close the

The GET CURRENT VALUE soft key enables you to
transfer a numerical value from the active input field to the
calculator. The CONFIRM VALUE soft key enables you to
transfer the current value from the calculator to the active

Using the calculator

» Use the cursor keys to select the input field.

> Use the CALC key to activate or deactivate the
calculator

@ > Shift the soft-key menu until the desired function
appears

Performing the calculation:

NI > Press the CONFIRM VALUE soft key

> The control transfers the value into the active
input field and closes the calculator.

Switching the view of the calculator:

i > Press the View soft key until the desired view is

Shreschei |© ewast Tum | Ty Tool ocitor ]
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‘,;1:';1 u:;:“ Axv1 "‘ W n?_ﬁ?ﬁﬂisﬂ:ﬂmg;l
Tt v
SR ErE
= BB -
5 — ? )
Ttk
View || 0.
| = e ) e )
(| fee] =] a|s]s]
arc | sIN | cos | Tan| 1] 2| 3]
x*y |SoRT| yx | pr | 0| .| |
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ARC | SIN | cos| ™| 1] 2] 3]
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LN | 106 | enx | san| A & ¢

ABS | INT | FRAC| MoD |

[ DEG RAD |[ MM  INCHE|[pEC -]

g |

set.
Calculate function Shortcut (soft key)
Addition +
Subtraction -
Multiplication *
Division /
Calculating with parentheses 0
Arc ARC
Sine SIN
Cosine Cos
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Equation editor

View ||
| = s e

(] 3 |lee| = |

ARG | SIN | cos | AN |

xy | soRT| 1/x | PI |

Calculate function Shortcut (soft key)
Tangent TAN
Powers of values x*y

Square root SQRT
Inversion 1/x

pi (3.14159265359) PI

Add value to buffer memory M+

Save the value to buffer memory MS

Recall from buffer memory MR

Delete buffer memory contents MC

Natural logarithm LN
Logarithm LOG
Exponent function e”x

Check the algebraic sign SGN

Form the absolute value ABS
Truncate decimal places INT
Truncate places before the decimal FRAC

point

Modulus operator MOD

Select view View
Delete value DEL

Unit of measure MM or INCH
Display mode for angle values DEG (degree) or RAD

(radian measure)

Display mode of the numerical value

DEC (decimal) or HEX
(hexadecimal)

with SIN, COS or TAN.

ATAN.

o The arc calculate function only has a function in connection

The calculator writes the inverse function as ASIN, ACOS or

Adjusting the position of the calculator

You can move the calculator as follows:
> Move the calculator with the arrow keys

o You can also move the calculator with a connected mouse.
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4.5 Program types

The control supports the following programs/contours:

m Teach-in programs (cycle programs) are used in Teach-in
submode

= smart.Turn and DIN main programs are written in the
smart.Turn mode of operation

= DIN subprograms are written in the smart.Turn operating mode
and are used in cycle programs and smart.Turn main programs

® ICP contours are generated in Machine operating mode or in
Teach-in submode.

The file name extension depends on the contour described.

In smart.Turn operating mode, the contours are saved directly in the
main program.

Program type Folder Extension
Teach-in programs nc_prog\gtz *.emz
(cycle programs)
smart.Turn and DIN nc_prog\ncps *.nc
main programs
DIN subprograms nc_prog\ncps *.ncs
ICP contours nc_prog\gti
= Turning contours B *.gmi
® Contours of B *.gmr
workpiece blanks = *.gms
= Contours on face = *.gmm
m | ateral surface
contours
78
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4.6 Error messages

Display of errors

The control will display error messages in the following situations:
® |ncorrect input

® | ogical errors in the program

= |mpossible contour elements

When an error occurs, it is displayed in red type in the header. Long

and multi-line error messages are displayed in abbreviated form. If

an error occurs in a background mode, the error symbol is shown in
the operating mode tab. Complete information on all pending errors
is shown in the error window.

The control uses the following icons and text colors for different

error classes:

Icon Text color Error class Meaning

273 Red Error The control displays a dialog with several options you can select
s Prompt from.
© Red Reset error The control must be restarted.

This message cannot be cleared.

0 Red Error

To continue, you must clear this message.

An error message can only be cleared after the cause has been
eliminated.

A Yellow Warning You can continue without clearing the message.
d2d Most warnings can be cleared at any time; in some cases, the
cause has to be eliminated first.
0 Blue Information You can continue without clearing the message.

You can clear the information at any time.

ﬂ Green Note:

You can continue without clearing the message.
The control displays the note until you press the next valid key.

If a rare processor check error should occur, the control
automatically opens the error window. You cannot correct such an
error. Shut down the system and restart the control.

The error message is displayed in the header until it is cleared or

replaced by a higher-priority error.

An error message that contains the block number of an NC program
was caused by an error in the indicated block or in the preceding

block.

Opening the error window
ERR > Press the ERR key.

> The control opens the error window and displays
all accumulated error messages.
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Closing the error window
» Press the END soft key

END

. » Press the ERR key.
> The control closes the error window.

Detailed error messages

The control displays possible causes of the error and suggestions
for solving the problem.

Information on error causes and remedies:

» Open the error window

MORE
INFO

MORE
INFO

Position the cursor on the error message

Press the MORE INFO soft key.

The control opens a window with information on
the error cause and corrective action.

Press the MORE INFO soft key again to close the
window.

INTERNAL INFO soft key

The INTERNAL INFO soft key supplies information on the error
message. This information is only required if servicing is needed.

INTERNAL
INFO

INTERNAL
INFO

80

Open the error window

Position the cursor on the error message

Press the INTERNAL INFO soft key.

> The control opens a window with information on

the error cause and corrective action.

Press the INTERNAL INFO soft key again to close
the window.

Basics of operation | Error messages
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GROUPING soft key

If you activate the GROUPING soft key, the control displays all
warnings and error messages with the same error number in the
same line of the error window. This makes the list of messages
shorter and easier to read.

To group the error messages:

ERR » Open the error window
HoRE » Press the MORE FUNCTIONS soft key
FUNCTIONS
—_— ‘ » Press the GROUPING soft key
orr Lo > The control groups identical warnings and error
messages.

> The number of occurrences of the individual
messages is indicated in parentheses in the
respective line.

» Press the GO BACK soft key
”'

===

ACTIVATE AUTOMATIC SAVING soft key

Using the ACTIVATE AUTOMATIC SAVING soft key, you can specify
error numbers that cause the control to save a service file if an error
with that number occurs.

= » Open the error window
HoRE » Press the MORE FUNCTIONS soft key

FUNCTIONS

poTIUATE » Press the ACTIVATE AUTOMATIC SAVING soft key
SAVING > The control opens the ACTIVATE AUTOMATIC

SAVING pop-up window.
» Define the entries
= Error number: Enter the desired error number

B active: Enable this option to automatically
create the service file

= Comment: Enter a comment on this error
number, if required

» Press the STORE soft key

> If an error with the specified error number occurs,
a service file will be saved automatically.

» Press the GO BACK soft key
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Clearing errors

The control will automatically clear pending warning or
error messages when a new NC program is selected or

the previous one is restarted. The machine tool builder
specifies in the optional machine parameter CfgClearError
(no. 130200) whether these messages will be cleared
automatically or not.

Clearing errors outside of the error window

o » Open the error window
» Press the CE key to clear the errors or information

displayed in the header.

o In certain situations you cannot use the CE key for clearing
the errors because the key is used for other functions.

Deleting errors
- » Open the error window

» Position the cursor on the error message.

» Press the DELETE soft key to clear an individual
error.

DELETE

DELETE » Press the DELETE ALL soft key to clear all errors.

ALL

o If the cause of the error has not been corrected, the error
message cannot be cleared. In this case, the error message
remains in the window.
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Error log

The control stores errors occurred and important events (e.g.,
system start) in an error log.

Five log files are available. The capacity of these error logs is limited.
When a log is full, the control switches to the next log. When the last
log is also full, the first is cleared and written to again. If required,
switch the log to view the history.

Open the error logs as follows:
» Open the error window

Press the LOG FILES soft key

v

LoG
FILES

v

ERROR Open the current log file

LOG

v

PREVIOUS Select previous log file, if needed

FILE

v

CURRENT Select current log file, if needed

FILE

The oldest entry is at the beginning of the log file, and the most
recent entry is at the end.
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Keystroke log

The control stores each key pressed and important events (e.g.,
system start) in a keystroke log.

Ten log files are available. The capacity of these keystroke logs is
limited. When a log is full, the control switches to the next log. When
the last log is also full, the first is cleared and written to again. If
required, switch the log to view the history.

Open the keystroke log as follows:
» Open the error window

Press the LOG FILES soft key

v

LOG
FILES

v

ERROR Open protocol

LOG

v

PREVIOUS Select previous log file, if needed

FILE

v

CURRENT Select current log file, if needed

FILE

The control saves each key pressed during operation in a keystroke
log. The oldest entry is at the beginning of the log file, and the most
recent entry is at the end.

Overview of the keys and soft keys for viewing the log

Soft key/ Function
Keys
BEGIN Go to beginning of keystroke log
i Go to end of keystroke log
Find text
FIND
CURRENT Current keystroke log
FILE
PREVIOUS Previous keystroke log

FILE

Up/down one line

Return to main menu
-

B
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Saving service files

If necessary, you can save the current status of the control and
make it available to a service technician for evaluation. A group of
service files is saved (error and keystroke logs as well as other files
that contain information about the current status of the machine and
the machining).

0 In order to facilitate sending service files via email, the
control will only save active NC programs with a size of up
to 10 MB in the service file. If the NC program is larger, it
will not be added to the created service file.

If you repeat the SAVE SERVICE FILES function with the same file
name, the previously saved group of service files will be overwritten.
Therefore, use a different file name when re-executing the function.

Saving service files

o » Open the error window
o » Press the LOG FILES soft key
FILES
JEATER » Press the SAVE SERVICE FILES soft key
FILES > The control opens a pop-up window in which you
can enter a file name or a complete path for the
service file.
2 » Press the OK soft key
> The control saves the service file.
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4.7 TURNguide context-sensitive help

Application
o Before you can use the TURNguide, you need to download Rhetin T ]
the help files from the HEIDENHAIN home page.

dox | Fing o Prapraming m
: 0 _
e s IR 1

Further information: "Downloading current help files",
Page 91

The TURNguide context-sensitive help system includes the user
documentation in HTML format. The TURNguide is called with the
Info key, and the control often immediately displays the information
specific to the condition from which the help was called (context-
sensitive call). Even if you are editing in a cycle and press the Info
key, you are usually brought to the exact place in the documentation
that describes the corresponding function.

The control tries to start the TURNguide in the language
that you have selected as the conversational language
on your control. If the files with this language are not yet
available on your control, the control automatically opens
the English version.

The following user documentation is available in the TURNguide:
= User's Manual (BHBoperating.chm)

® smart.Turn and DIN programming (BHBsmartturn.chm)

= |ist of All Error Messages (errors.chm)

® User's Manual for the TNCdiag application, if necessary
(TNCdiag.chm)

In addition, the main.chm "book" file is available, with the contents of
all existing .chm files.

@ As an option, your machine tool builder can embed
machine-specific documentation in the TURNguide.
These documents then appear as a separate book in the
main.chm file.
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Working with the TURNguide

Calling the TURNguide

There are several ways to start the TURNguide:

» Press the Info key if the control is not already
showing an error message

» First click the help symbol in the lower right-hand
corner of the screen, then click the appropriate
soft key

0 If one or more error messages are waiting for your
attention, the control shows the help directly associated
with the error messages. To start the TURNguide, you first
have to acknowledge all error messages.

When the help system is called on the programming
station, the control starts the internally defined standard
browser (usually the Internet Explorer), or otherwise a
browser adapted by HEIDENHAIN.

=) Machine

]0 smart.Turn

| 1 Tool. editor

=]

5 ndox | Find | 167 Programming m
T 4
- |l e —
E - i

For many soft keys there is a context-sensitive call through which

you can go directly to the description of the soft key's function. This

functionality requires using a mouse.
Proceed as follows:
> Select the soft-key row containing the desired soft key

Click with the mouse on the help symbol that the control displays

just above the soft-key row
> The cursor turns into a question mark.

» Move the question mark to the soft key for which you want an
explanation

> The control opens the TURNguide.

> If no specific part of the help is assigned to the selected soft key,
the control opens the book file, main.chm, in which you can use

the full text search function or the navigation to find the desired
explanation manually.

Even while you are editing a cycle, context-sensitive help is avail-
able:
> Select any cycle
» Press the Info key
> The control starts the help system and shows a
description for the active function (does not apply

to miscellaneous functions or cycles that were
integrated by your machine tool builder).
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Navigating in the TURNguide

It's easiest to use the mouse to navigate in the TURNguide. A table
of contents appears on the left side of the screen. By clicking the
rightward pointing triangle you open subordinate sections, and by
clicking the respective entry you open the individual pages. It is
operated in the same manner as the Windows Explorer.

Linked text positions (cross references) are shown underlined and in
blue. Clicking the link opens the associated page.
Of course you can also operate the TURNguide through keys

and soft keys. The following table contains an overview of the
corresponding key functions.

The key functions described below are available only on the
control hardware, and not on the programming station.

Operating Function
element
= [f the table of contents at the left is active:

Select the entry above or below the
current one.

= |f the text window at right is active: Move
the page downward or upward if texts or
graphics are not shown completely

m |f the table of contents at the left is active:
Expand the current entry or, if it is fully
expanded, move to the window at the
right.

= |f the text window at right is active: No
function

= |f the table of contents at left is active:
Close a branch of the table of contents

® |f the text window at right is active: No
function

ENT = |f the table of contents at the left is active:
Display the selected page.

® |f the text window at right is active: If the
cursor is on a link, jump to the linked page

= [f the table of contents at left is active:
Switch the tab between the display of the
table of contents, display of the subject
index, and the full-text search function
and switching to the screen half at right

® |f the text window at right is active: Jump
back to the window at left

=l Eit m |f the table of contents at the left is active:
Select the entry above or below the
current one.
= [f the text window at right is active: Jump
to next link

Select the page last shown
- pag
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Operating Function
element
Page forward if you have used the Select
< page last shown function multiple times.
Move up by one page
E 4 p by pag
Move down by one page
E 4 Yy pag

Display or hide table of contents

- Switch between full-screen display and
reduced display.
With the reduced display, you can still see
parts of the control window.

The focus is switched internally to the control
application so that you can operate the
control when the TURNguide is open.

If the full screen is active, the control reduces
the window size automatically before chang-
ing the focus.

Exit TURNguide
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index

The most important keywords are listed in the index (Index tab).
Select the desired keyword directly by clicking it or by highlighting it
with the arrow keys.

The left

side is active:

» Select the Index tab

» Activate the Keyword input field
» Enter the search word
>

The control synchronizes the keyword index
based on the text you entered and creates a list in
which you can find the keyword more easily.

Alternative: Use the arrow key to highlight the
desired keyword

v

» Use the ENT key to display information on the
selected keyword.

You can enter the search word only with a keyboard
connected via USB.

Full-text search

In the Fi
word.

The left

N

IIE

ENT

nd tab you can search the entire TURNguide for a specific

side is active:

Select the Find tab

Activate the Find: input field

Enter the search word

Press the ENT key

The control lists all sources containing the word.
Use the arrow key to highlight the desired source

VvV Vv Vv Vvy

» Press the ENT key to go to the selected source

You can enter the search word only with a keyboard
connected via USB.

The full-text search only works for single words.

If you activate the Search only in titles function (by
mouse or by pressing the keys), the control searches only
through headings and ignores the body text.

10 smart. Turn

108 Frogramming
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Downloading current help files

You'll find the help files for your control software on the
HEIDENHAIN homepage www.heidenhain.de.

Help files for most conversational languages are at:

» Documentation
Manuals

>
» Product, e.g. MANUALplus 620
>

NC software number (e.g., 548431-xx)

HEIDENHAIN has simplified the version schema,
starting with NC software version 16:

®  The publication period determines the
version number.

®  All control models of a publication period have the
same version number.

®  The version number of the programming stations
corresponds to the version number of the
NC software.

» Download the compressed CHM file in the desired language and

extract it

> Move the extracted CHM files to the TNC:\tncguide\en directory
and the respective language subdirectory on the control

o If you want to use TNCremo to transfer the .chm files to
the control, in the connection configuration on the mode
form you must select the third option in the transfer area in

binary mode.

Language Directory in TNCremo
German TNC:\tncguide\de
English TNC:\tncguide\en
Czech TNC:\tncguide\cs
French TNC:\tncguide\fr
[talian TNC:\tncguide\it
Spanish TNC:\tncguide\es
Portuguese TNC:\tncguide\pt
Swedish TNC:\tncguide\sv
Danish TNC:\tncguide\da
Finnish TNC:\tncguide\fi
Dutch TNC:\tncguide\nl
Polish TNC:\tncguide\pl
Hungarian TNC:\tncguide\hu
Russian TNC:\tncguide\ru
Chinese (simplified) TNC:\tncguide\zh

Chinese (traditional)

TNC:\tncguide\zh-tw
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Language Directory in TNCremo
Slovenian TNC:\tncguide\sl
Norwegian TNC:\tncguide\no
Slovak TNC:\tncguide\sk
Korean TNC:\tncguide\kr
Turkish TNC:\tncguide\tr
Romanian TNC:\tncguide\ro
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4.8 DataPilot programming station

Application

Intended for use with the CNC PILOT 640 and MANUALplus 620
controls, respectively, the PC programs DataPilot CP 640 and
DataPilot MP 620 enable you to create NC programs on a PC, test
them before execution, transfer them to the control, and archive
them after production is concluded.

DataPilot can be used for shop-floor programming as well as for
office and off-location program creation and testing. Its practicality
and wide range of functions also make DataPilot ideal for training
purposes.

Operation

DataPilot is operated through function keys and numerical keys of
the PC keyboard.

For more information about installation and operation,
please refer to the DataPilot installation and operating
instructions.
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49 HEROS menu

The HEROS menu includes all additional applications available to the
control on the HEROS operating system. Most of these functions are
available to all users of the control. Specific functions, such as the
REMOTE DESKTOP MANAGER, must be enabled via options.

Further information: "HEROS functions", Page 669

You have the following options for opening the HEROS menu:
B Press the DIADUR key

® (o to the Service menu and select the HEROS icon
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5.1 Display unit and operation

Touchscreen

Refer to your machine manual.

This function must be enabled and adapted by the machine
manufacturer.

The touchscreen is distinguished by a black frame and the lack of
soft-key selection keys.

1 Header
When the control is on, the screen displays the selected operat-
ing modes in the header. To switch to the desired operating
mode, tap on that operating mode in the header.

2 Soft-key row for the machine tool builder

3 Soft-key row

The control shows further functions in a soft-key row. The
active soft-key row is shown as a blue bar.

4 Screen toggle key for the display of help graphics in cycle
programming
5 Callthe TURNguide

Operating panel

Basic operation

The following keys, for example, can easily be replaced by hand
gestures:

15.6" touchscreen

Key Function Gesture

@ Shift the soft-key row Swipe horizontally over the soft-key row

D Soft-key selection keys Tap on the function in the touchscreen
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5.2 Gestures

Overview of possible gestures

The screen of the control is multi-touch capable. That means that it
can distinguish various gestures, including with two or more fingers

at once.
Symbol Gesture Meaning
Tap A brief touch by a finger on the screen
Double tap Two brief touches on the screen
Long press Continuous contact of fingertip on the screen
6 If you do not stop holding, the control will
automatically cancel the holding gesture
after approximately ten seconds. Permanent
actuation is thus not possible.
Swipe Flowing motion over the screen
Drag A combination of long-press and then swipe, moving a

finger over the screen when the starting point is clearly
defined

Two-finger drag

A combination of long-press and then swipe, moving two
fingers in parallel over the screen when the starting point
is clearly defined

Spread

Two fingers long-press and move away from each other

Pinch
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Navigating in the table and NC programs
You can navigate in an NC program or a table as follows:

Symbol Gesture Function
Tap Mark the NC block or table line
Stop scrolling
o
Double tap Activate the table line
Edit NC block or unit
()
Swipe Scroll through the NC program or table
T
<« . -
4
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Operating the Simulation

The control offers touch operation in the following cases:

B Programming graphics in the smart.Turn operating mode

m  Contour reference in the smart.Turn operating mode, e.g., NS and

NE

3D view in the Simulation submode
2D view in the Simulation submode
2D view in the ICP editor submode

Rotating, zooming, or moving a graphic
The control supports the following gestures:

Symbol Gesture Function
Tap Select the contour element
Double tap Set the graphic to its original size
Drag Rotate the graphic (only 3-D graphics)
Drag Adjust the detail (only 2-D graphics, zoom function)

Two-finger drag

A combination of long-press and then swipe, moving two
fingers in parallel over the screen when the starting point
is clearly defined

Spread

Magnify the graphic

Pinch
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Using the HEROS menu
To use the HEROS menu, proceed as follows:

Symbol Gesture Function
Tap Select the application
o
Long press Open the application
[
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5.3 Functions in the taskbar

Touchscreen Configuration

With the Touchscreen Configuration function you can define the
properties of the screen.

Adjusting sensitivity

v

vV vV Yy

Proceed as follows to adjust the sensitivity:
Press the DIADUR key to open HEROS menu menu

As an alternative, go to the Service menu and select the HEROS
menu menu

Select the Touchscreen Configuration menu item
The control opens a pop-up window.

Select the sensitivity

Confirm with OK

Display of the touch points

Proceed as follows to show or hide the touch points:
Press the DIADUR key to open HEROS menu menu

» As an alternative, go to the Service menu and select the HEROS

menu menu
Select the Touchscreen Configuration menu item

> The control opens a pop-up window.

Select the Show Touch Points display
® Disable Touchfingers to hide the touch points
= Enable Single Touchfinger to show the touch point

= Enable Full Touchfingers to show the touch points of all
fingers involved

Confirm with OK

Touchscreen Cleaning

With the Touchscreen Cleaning function you can lock the screen in
order to clean it.

Activating the cleaning mode

Proceed as follows to activate the cleaning mode:

» Press the DIADUR key to open HEROS menu
» As an alternative, go to the Service menu and select the HEROS

menu
Select the Touchscreen Cleaning menu item
The control locks the screen for 90 seconds.
Clean the screen

If you would like to stop the cleaning mode:

Pull the displayed sliders apart at the same time
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6.1 Machine mode of operation

The Machine mode of operation includes all functions for machine
setup, workpiece machining, and Teach-in program definition:

= Machine setup: For preparations like setting axis values (defining
workpiece datum), measuring tools or setting the protection zone

= Manual mode: Machine a workpiece manually or semi-
automatically

B Teach-in submode: "Teach-in" a new cycle program, change an
existing program, or graphically simulate cycles

= Program run submode: Graphically simulate existing cycle
programs or smart. Turn programs and use them for the
production of parts

You can produce a part in the usual manner by moving the axes with
the handwheels and jog controls, just like on a conventional lathe. In
most cases, however, it is much more convenient to use the cycles
offered by MANUALplus.

A Teach-in cycle is a machining step that has already been
programmed for you. This can be any machining operation from a
single cut through to a complex machining task like thread cutting.
In any case, a cycle is always a complete machining step that is
immediately executable once you have defined a few parameters
that describe the workpiece to be machined.

In Machine mode of operation, cycles are not saved. In Teach-in
submode, each machining step is executed using cycles and then
stored and integrated into a complete teach-in program. You can
subsequently use this teach-in program in parts production by
repeating it as often as desired in Program run submode.

In ICP programming, any contour can be defined using linear/
circular elements and transition elements (chamfers, rounding arcs,
undercuts). You include the contour description in ICP cycles.

Further information: "ICP contours", Page 426

You write smart.Turn and DIN programs in smart.Turn mode
of operation. The DIN programming feature provides you with
commands for simple traversing movements, DIN cycles for
complex machining tasks, switching functions, mathematical
operations and programming with variables.

You can either create independent programs that already contain
all necessary switching and traversing commands and are executed
in Program run submode, or program DIN subprograms that are
integrated in teach-in cycles. The commands that you use in a DIN
subprogram depend on the task to be performed. DIN subprograms
support the complete range of commands that is available for DIN
programs.

You can also convert Teach-in programs to smart.Turn programs.
This enables you to make use of straightforward Teach-in
programming and then optimize or complete the NC program
following conversion into DIN format.
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6.2 Switch-on / Switch-off

Switch-on

A DANGER

Caution: hazard to the user!

Machines and machine components always pose mechanical
hazards. Electric, magnetic, or electromagnetic fields are
particularly hazardous for persons with cardiac pacemakers or
implants. The hazard starts when the machine is powered up!
> Read and follow the machine manual

> Read and follow the safety precautions and safety symbols
> Use the safety devices

The control indicates the status of start-up process. When the
control has completed all tests and initializations, it switches to
Machine mode of operation. The tool display shows the tool that
was last used. If errors are encountered during system startup, the
control displays the error symbol on the screen. You can check these
error messages as soon as the system is ready.

Further information: "Error messages’, Page 79

After system start, the control assumes that the tool which
was last used is still inserted in the tool holder. If this is not
the case, you must inform the control of the tool change.

Monitoring of EnDat encoders

If EnDat encoders are used, the control saves the axis positions
during switch-off of the machine. During switch-on, the control
compares for each axis the position during switch-on with the
position saved during switch-off.

If there is a difference, one of the following messages appears:

® S-RAM error: Saved position of the axis is invalid: This
message is correct if the control has been switched on for the
first time, or if the encoder or other control components involved
were exchanged

®  Axis was moved after power-off. Position difference: xx mm
or degrees: Check and confirm the current position if the axis
was actually moved

= HW parameters changed: Saved position of the axis is
invalid: This message is correct if configuration parameters were
changed

The cause for one of the above listed messages can also be a defect
in the encoder or control. Please contact your machine supplier if the
problem recurs.
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Reference submode

Switching on the machine and traversing the reference
points can vary depending on the machine tool.

Machine mode of operation | Switch-on / Switch-off

Whether a reference run is necessary or not depends on the

encoders used:

= EnDat encoders: Reference run is not necessary

= Distance-coded encoders: The position of the axes is
ascertained after a short reference run

®  Standard encoders: The axes move to known, machine-based
points. As soon as a reference position is traversed, a signal
is transmitted to the control. The control knows the distance
between the reference position and the machine datum and can
now establish the precise position of the axis

Reference run:
> Press the Z reference soft key

z

> Press the X reference soft key

> Alternative: Press the All soft key

All

15 > Press the NC start key
The control approaches the reference positions.

> The control activates the position display and
activates the main menu.
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0 In case you traverse the reference points separately for
the X and Z axes, you only traverse in either the X or the Z
direction.
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Switch-off

Refer to your machine manual. Stachire amm  pea T B
Switch-on and restart can vary depending on the machine
tool.

-

To prevent data from being lost at switch-off, you need to shut

What would you like to proceed?

down the operating system of the control as follows: ;i o ||| B
3 > Select the Machine operating mode 7D
If an error message is pending: we o
AR » Activate the error window Sl || e I I I ’ ‘ -
— > Press the MORE FUNCTIONS soft key
FUNCTIONS
e > Press the OFF soft key
OFF Q
0 d
p— » Confirm with the SHUT DOWN soft key
pOuN > The control shuts down.

NOTICE

Caution: Data may be lost!

The control must be shut down so that running processes can
be concluded and data can be saved. Immediate switch-off of
the control by turning off the main switch can lead to data loss
regardless of the control's status!

> Always shut down the control

> Only operate the main switch after being prompted on the
screen

Restarting the control
Proceed as follows to force a restart:

9 > Select the Machine operating mode

> Press the OFF soft key

o (g
@

> Press the RESTART soft key
> The control restarts.

RESTART
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Integrated Functional Safety (FS)

General information

Machine tools with HEIDENHAIN controls may be equipped with
integrated functional safety (FS) or with external safety. This chapter
refers exclusively to machines with integrated functional safety (FS).

Refer to your machine manual.

Your machine tool builder adapts the HEIDENHAIN safety
system to your machine.

Every machine tool user is exposed to certain risks. While protective
devices can prevent access to dangerous locations, the user

must also be able to work on the machine without this protection
(e.g. guard door opened).

The HEIDENHAIN safety concepts enables the setup of a system
that fulfills the requirements of Performance Level d, Category 3
in accordance with DIN EN 1SO 13849-1 and

SIL 2 in accordance with IEC 61508 (DIN EN 61508-1).

It provides safety-related operating modes, as per
DIN EN ISO 16090-1 (previously DIN EN 12417). Comprehensive
operator protection can thus be implemented.

The basis of the HEIDENHAIN safety concept is the dual-channel
processor structure, which consists of the main computer (MC) and
one or more drive controller modules (CC).

Safety-relevant errors always lead to safe stopping of all drives
through defined stop reactions.

Defined safety functions are triggered and safe operating statuses
are achieved via dual-channel safety-relevant inputs and outputs,
which have an influence on the process in all operating modes.

In this chapter you will find explanations of the functions that are
additionally available on a control with functional safety (FS).
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Safety functions

To ensure that the requirements for operator protection are met,
integrated functional safety (FS) provides standardized safety
functions. The machine manufacturer uses the standardized safety
functions for implementing functional safety (FS) for the machine in
question.

You can track the active safety functions in the axis status of
functional safety (FS).

Description Meaning Short description

SS0, SS1, Safe Stop Safe stopping of drives using different methods

SS1D, SS1F,

SS2

STO Safe Torque Off The power supply to the motor is interrupted. Provides
protection against unexpected start of the drives

SOS Safe Operating Stop Safe operating stop. Provides protection against
unexpected start of the drives

SLS Safely Limited Speed Safely limited speed. Prevents the drives from exceed-
ing the specified speed limits when the protective door
is opened

SLP Safely Limited Position Safely limited position. Monitors safe axes to keep

them within the limit values of a defined area

SBC Safe Brake Control Dual-channel control of the motor holding brakes
Additional status displays

Machine data display

On a control with functional safety (FS), the status display contains -
additional information about the current status of the safety x v | S80S [ NONE
functions. The control shows this information as operating states.

The control displays an icon to show the status of the axes:

Icon Short description
v The axis has been tested
& The axis has not been tested.

All axes must achieve the "tested" status.

Further information: "Checking the axis
positions", Page 111
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Safety-related operating mode

The control indicates the active safety-related operating mode by an
icon in the vertical soft-key row:

Icon Safety-related operating mode Short description

|a@ | SOM_1 | SOM_1 operating mode active Safe operating mode 1:
Automatic mode, production mode

|=® | soM_2 | SOM_2 operating mode active Safe operating mode 2:
Set-up mode

|¢.6 | sSoM_3 I SOM_3 operating mode active Safe operating mode 3:
Manual intervention; only for qualified
operators

|.¢ | SOM_4 I SOM_4 operating mode active Safe operating mode 4:
Advanced manual intervention,
process monitoring, only for qualified
users

|u@ | SOM A | Warning: Please refer to your machine

manual
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Checking the axis positions

Refer to your machine manual.

This function must be adapted by your machine
manufacturer.

After switch-on, the control checks whether the position of an axis
matches the position directly after switch-off. If a deviation occurs,
this axis is displayed in red on the position display. Axes that are
marked red can no longer be moved while the door is opened.

In such cases you must approach a test position for the axes in
question. Proceed as follows:

» Select the Reference submode

> Execute the approach with NC start to move the axes in the
sequence shown

> The axis moves to the test position.

> Once the test position has been reached, a dialog appears asking
whether the test position was approached correctly.
If the control did not approach the test position correctly, proceed
as follows:

» Confirm with the END soft key
If the control approached the test position correctly, proceed as
follows:

» Confirm with the OK soft key

» If you confirmed with OK, you must confirm the correctness of

the test position again with the permissive key on the machine
operating panel

> Repeat this procedure for all axes that you want to move to the
test position

NOTICE

Danger of collision!

The control does not automatically check whether collisions

can occur between the tool and the workpiece. Incorrect pre-
positioning or insufficient spacing between components can lead
to a risk of collision while approaching the test positions.

> If necessary, move to a safe position before approaching the
test positions

» Watch out for possible collisions

Refer to your machine manual.

The location of the test position is specified by your
machine tool builder.
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Activating feed-rate limits

Refer to your machine manual.

This function must be adapted by your machine
manufacturer.

With this function, you can prevent the SS1 reaction (safe stopping
of drives) from being triggered when the guard door is opened.

If you press the F LIMITED soft key, the control will limit the speed of
the axes and of the spindle(s) to the values defined by the machine
tool builder. The limitation depends on the safe SOM_x operating
mode selected with the aid of the keylock switch.

If SOM_1 is active, the axes and spindles are brought to a stop,
because only then will you be allowed to open the guard doors in
SOM_T.

> Select the Machine operating mode

A » Switch on/off feed rate limit
=Limitier
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6.3 Machine data

Input of machine data

In Machine mode of operation, enter the information for tool, spindle
speed and feed rate/cutting speed in the TSF menu (Set T, S, F
input window).

In the TSF menu you also define the maximum speed, the stopping
angle and the workpiece material.

Cycle parameters:

= T: Tool number or Tool pocket

ID: ID no.

F: Feed per revolution or Minute feed
SP: Spindle

S: Cutting speed or Shaft speed constant
D: Maximum speed

A: Stopping angle

WS: Material

You can save the cutting data (cutting speed, feed rate) in the
technology database as a function of the workpiece material,

the tool's cutting material, and the type of machining. With the
Proposed technology soft key, the data is transferred into the
dialog.

If the Minute feed soft key is activated, the F value is evaluated in
[mm/min].

If the Constant spindle speed soft key is activated, the S value is
evaluated in [rev/min].

In Teach-in programs the tool information and technology data are
included in the cycle parameters, and in smart. Turn programs they
are part of the NC program.

Soft keys for Set T, S, F

s Further information: "Tool compensation”,
Page 156
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Further information: "Touch-off", Page 153

Measure
tool

Call tool list or turret list

Further information: "Pocket table setup’,
Page 123

Tool
List

Turzet
list

Transfer of cutting speed and feed rate from the

Proposed
| fehecioan] technology data
Minute = On: Feed per minute (mm/min)
feecate = Off: Programmed feed rate per revolution
(mm/rev)
Gonstant ®  On: Constant speed (rpm)
speed

= Off: Constant surface speed (m/min)
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Machine-dependent variants of the TSF dialog

Machine operating panel with spindle change key

If the manufacturer has equipped your machine operating panel with
a spindle change key, specify per key for which spindle the entries
for S, D and A apply. The SP field displays the number of the selected
spindle in the TSF menu.

o In the separateTSFDIg (604906) machine parameter, you
can define how you want the TSF dialog to be displayed on
machines with turrets:

m TSF dialog with input of all cutting data
B Separate dialogs for T, Sand F

For machines with tool magazine, separate dialogs are
automatically available in the TSF menu.

Machine operating panel without spindle change key

For machines with only one main spindle the entries S, D and A
always apply to the main spindle.

For machines with one main spindle and one tool spindle, the entries,

depending on the inserted tool, apply to the main or tool spindle:

= Without driven tool: The parameters S, D and A apply to the main
spindle

= With driven tool: The parameters S, D and A apply to the selected
spindle

Machine with counter spindle and/or B axis

Depending on the machine design, the TSF dialog may contain
further information for controlling a counter spindle and/or B axis.

Additional cycle parameter for counter spindle:

= WP: No. of spindle (machine-dependent)
Additional cycle parameters for B axis:

= BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)
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TSF entry via a form

For machines with a tool magazine, separate dialogs are
automatically available.

Entering the tool data and technology data:

s bt > SelectSetT, S, F (is only selectable in Machine
=h whF mode of operation)

» Define the parameters

53 > Press the Save soft key
NOTICE

Danger of collision!

Depending on the machine, the input of data in the T dialog might
cause a tilting movement of the tool carrier (e.g. turret). Thereis a
danger of collision during the tilting movement!

> Move the tool or the tool carrier to a safe position before
entering data

TSF entry via separate forms
Entering the tool data or technology data:

s bt > SelectSetT, S, F (is only selectable in Machine
=h whF mode of operation)
T » Select T for tool change

y

0s > Alternative: Select S for spindle speed

=h

WE > Alternative: Select F for feed rate

=l

> Enter the parameters in the submenu

, > Press the Save soft key
NOTICE

Danger of collision!

Depending on the machine, the input of data in the T dialog might
cause a tilting movement of the tool carrier (e.g. turret). There is a
danger of collision during the tilting movement!

> Move the tool or the tool carrier to a safe position before
entering data
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Machine with counter spindle
You have to select a workpiece spindle depending on the machine.

If your machine is equipped with a counter spindle, the WP
parameter is shown in the TSF dialog.

Cycle parameters:
= WP: No. of spindle (machine-dependent)

The WP parameter allows you to select the workpiece spindle
for machining in Teach-in submode and with the MDI cycles of
Machine mode of operation.

Select the workpiece spindle for machining with WP:
= Main drive
®  Counter spindle for rear-face machining

The WP parameter setting is saved in the Teach-in and MDI cycles
and displayed in the corresponding cycle form.

If you selected the counter spindle for rear-face machining with the

WP parameter, the cycle is mirrored (in the opposite Z direction). Use
tools with suitable tool orientation.

0 In the TSF menu, the setting for the WP parameter is
changed when you:

B Run a cycle with another WP parameter setting
® Select a program in Program run submode

Machine with B axis

Machines with B axis allow the tool carrier to be tilted for flexible use
of tools during turning and milling. By tilting the B axis and rotating
the tool you can bring it into positions that enable you to use one and
the same tool to machine in the longitudinal and transverse (or radial
and axial) directions on the main and counter spindles. In this way,
you need fewer tools and fewer tool changes.

Tool data: All tools are described in the tool database by specifying
the X, Z and Y dimensions as well as the compensation values.
These dimensions and tool orientation must be entered referenced
to the tilt angle B=0" (reference position).

Cycle parameters:

= BW: Angle in the B axis (machine-dependent)

® CW: Reverse the tool (machine-dependent)

® HC: Shoe brake (machine-dependent)

= DF: Miscellaneous function (machine-dependent)

The BW and CW parameter settings are saved in the Teach-in and
MDI cycles and displayed in the corresponding cycle form.

NOTICE

Danger of collision!

Depending on the machine, the input of the additional tool
parameters might cause a tilting movement of the tool carrier (e.g.
turret) or the B axis, and a rotation of the tool. There is a danger of
collision during the tilting movement and the rotation!

» Move the tool or the tool carrier to a safe position before
entering data
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Machine data display

machine.

Refer to your machine manual.
The machine data display varies depending on the

The machine tool builder can configure the machine data
display according to his specific requirements.

If multiple displays have been configured, switch between them

as follows:

» Press the triple-arrow key

Elements of machine data display

] 57.496

x

Handwheel active (panel-mount-
ed handwheel)

Position display X, Y, Z, W: Distance between tool tip and workpiece datum
® Axis letter:

® Black: Axis enable granted

= White = No axis enable

X i
Handwheel active (portable serial Clamping active
handwheel)

-100.000
- = |

~ 128.600

Position display with current datum shift

C 21.296

Position display C: Position of the C axis
B Empty field: C axis is not active
B Axis letter:

® Black: Axis enable granted

B White = No axis enable

Xa 11.085

Display settings of the position display: Can be set via the axesDisplayMode
(604803) machine parameter.

The setting is shown by a letter next to the position window.
® A Actual value (setting: RFACTL)

®  N: Nominal value (setting: REF NOML)

m L: Servo lag (setting: LAG)

= D: Distance to go (setting: DIST.)

C. 352.080

Display of the C axis with the associated spindle number: The index of the
axis letter C indicates the spindle number

The numeral is only displayed if an axis was configured multiple times, e.g. a
second C-axis is configured as a counter spindle.

AR -14.012

Distance-to-go display X, Y, Z, W: The distance remaining from the current
position to the target position of the active traversing command

al

Distance-to-go and protection zone status: Distance-to-go display and display
of status of protection zone monitoring
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B

Protection zone monitoring
active

Machine mode of operation | Machine data

)4

Protection zone monitoring not active

¥ 30.000 © Position display for four axes: Display of position values for up to four axes
- BRI The displayed axes depend on the machine configuration.
T g ¥ 0.5500 Tool number display:

f__2.5%0 = Tool number of the inserted tool

® Tool compensation values

For all of the T displays:

® T highlighted in color: Driven tool

® Tool number or ID highlighted in color: Mirrored tool holder
= Tool number with index: Multipoint tool

B The letter X/Z of the compensation highlighted in color: Special
compensation is active in the X and Z direction

-I— 045
¥ 0.000 2 0.000

T ID display:
® |D of the inserted tool
® Tool compensation values

T Stechwerkzeug222

T ID display without compensation values:
m ID of the inserted tool

D ¥ 0.2200 Y 0.0000
£ 5.10005 5.1000

Tool compensation:
m  Special compensation only for recessing tools or button tools
B Special compensation value in gray: Special compensation is not active

m The letter X/Z of the compensation highlighted in color: Special
compensation is active in the X and Z direction

D wt X 0.5000 Additive compensation:
- L = Compensation values in gray: D compensation is not active
®  Compensation values in black: D compensation is active
1 MT RT Tool life information:
HZ RZ E T

® Black = global tool life monitoring is on

®  White = global tool life monitoring is off
m  MT, RT active: Monitoring according to tool life
B MZ, RZ active: Monitoring according to part quantity
m All fields empty: Tool without tool-life monitoring

1003
==l @ 10394.1 mm/nin

Slide display and cycle status:
= Upper field: Setting of the override control
m  Lower field with white background: Actual feed rate

® |Lower field with gray background: Programmed feed rate with stationary
slide

6.780 mn/1
E:le@ 6.779 3%1

Slide display and cycle status:
= Upper field: Programmed feed rate
= |ower field: Actual feed rate

118

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022



Machine mode of operation | Machine data

Elements of machine data display

) 1@

2091.6 1/min

= 1 T 100 Slide display and cycle status:
St = Upper field: Setting of the override control
= Middle field: Programmed feed rate
B Lower field: Actual feed rate
54 1 @ M— 100 Slide display with rear-face machining :
=] L CACNC Y ® |f rear-face machining is enabled, the slide icon is highlighted in blue
—T Spindle display with spindle number, gear range and spindle status:

®  Upper field: Setting of the override control
® |ower field: Actual speed or spindle position
For all of the spindle displays:
= Spindle symbol:
m Black: Spindle enable granted
= White = No spindle enable
= Numeral in spindle symbol: Gear range
® Numeral at right next to the spindle symbol: Spindle number

= |f a spindle key exists, the number of the selected spindle is highlighted in
color

®  Spindle status: see "Spindle’, Page 122
® Display of the programmed speed in rpm or m/min
= Display of the actual speed in rpm

® |[f M19 is active and the machine tool builder has made the setting, when the
spindle is not turning, the display shows the spindle position instead of the
actual spindle speed

® |f a spindleis in slave mode during synchronous operation, the value 0 is
displayed instead of the programmed speed

® |n synchronous mode, the spindle symbols for both the master and the
slave spindle are highlighted in color

) 1 8l

150.8 m/min
107.0 1/min

Spindle display with spindle number, gear range and spindle status:
= Upper field: Programmed speed
® |ower field: Actual speed or spindle position

If the programmed spindle speed is displayed in red, a limitation is active and
the programmed nominal value will not be reached.

o 1 bl

18m
158, 0 m'min
187.0 L/min

Spindle display with spindle number, gear range and spindle status:
= Upper field: Setting of the override control

= Middle field: Programmed speed

® |ower field: Actual speed or spindle position

If the programmed spindle speed is displayed in red, a limitation is active and
the programmed nominal value will not be reached.

{ F loo%
R 100%

S1100%

Override display of the active spindle:
m F:Feedrate

B R Rapid traverse

® S:Spindle

50

100

02

Motor utilization: Utilization of the servo drive with respect to the rated torque
® Digital axis and spindle motors
®  Analog axis and spindle motors, if set up by the machine tool builder
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Lyw S0P

2

Machine mode of operation | Machine data

Display of quantity: The quantity is incremented after each M30, M99 or M18
programmed counter pulse

B MP: Defined quantity
= P: Number of finished parts

P 50 t 00:00:28

Display of quantity and job time: The quantity is incremented after each M30,

P 2 3t 00:06:57 M99 or M18 programmed counter pulse
B MP: Defined quantity
m P: Number of finished parts
® t: Run time of the current program
B Sum t: Total time
ARaaasann Display of skip levels and MO1 conditional stop:
L m Defined skip levels (upper row) and set or activated skip levels (lower row)

m Setting for MO1: M01 is not executed in Continuous run mode (yellow
display)

~ 2345 K121/51/52

Load monitoring display:
m | eft field: zone number (here: 345)
® Right fields: monitored axes (max. 4)

¥ [ [80S NONE
Z | | s0S NONE
S1/v | STO.0 | NONE
E1| -S0S I | -STO

Functional safety (FS) display:
®  Upper graphics: FS status of the axes and spindles

® | ower graphic: FS status of the axis group (slide icon) and the spindle group
(spindle icon)

Further information: "Integrated Functional Safety (FS)", Page 108

B e

0.0005]

T @ 1000.00085]

=

HDT mode is active in front of

the workpiece

Display of rear-face machining: Information about rear-face machining is
shown in the RSM display (RSM: Rear Side Machining)

= RSM status
When HDT mode is active, the control uses the HDT icons.
m Active datum shift of the configured RSM axis

™

HDT mode is active behind the workpiece

0

B | 0.00(

L=

B-axis display: The information displayed about the status of the plane tilted
with G16 varies depending on the setting of the machine parameters

® Programmed angular value of the B axis

ﬁ; vifss: E {%Q;iﬂ ® Display of the current |, K, U, and W values
® |: Plane reference in the X axis
m K: Plane reference in the Z axis
m U: Shift in the X axis
® W: Shift in the Z axis
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Elements of machine data display

Working plane display: The information displayed about the status of the plane

Al 0.000B] 0.000 € 0.000 tilted with G160 varies depending on the setting of the machine parameters
TN TR T B Programmed spatial angles for the A, B, and C axes
U 060.0 V 000.0 W  0.000 = Display of the current I, J, K, U, V, and W values
® | Tilting position in the X axis
B J: Tilting position in the Y axis
m K Tilting position in the Z axis
® U Shift in the X axis
m V:Shiftinthe Y axis
m W: Shift in the Z axis
26.03. 2013 Date and time display
| 18:24:20
MANUALplus 620 Display of an integrated logo
HEIDENHAIN

Cycle states
The control shows the current cycle status with the cycle symbol.

Cycle symbols

T—I'l Cycle ON status

— Cycle or program execution is active
— Cycle OFF status

10l - |
— Cycle or program execution is not active

Axis feed rate

F is the identification letter for feed data.

Depending on the setting of the Minute feed soft key, data is
entered in:

= Millimeters per spindle revolution (feed per revolution)
= Millimeters per minute (feed per minute)

On the screen, you can tell the type of feed rate from the unit of
measure in the input field.

You can change the feed value with the feed compensation
controller (feed override) (range: 0 % to 150 %).
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Spindle

S is the identification letter for spindle data.

Depending on the setting of the Constant speed soft key, data is
entered in:

® Revolutions per minute (constant speed)

= Meters per minute (constant surface speed)

The input range is limited by the maximum spindle speed. You define
the speed limitation in the TSF dialog window or in DIN programming
with the G26 code. The speed limit remains in effect until a new
speed limit value is programmed.

You can change the spindle speed with the speed compensation
controller (speed override) (range: 50 % to 150 %).

6 m [f you are machining at a constant cutting speed, the
control calculates the spindle speed from the position
of the tool tip. The smaller the diameter of the tip, the
higher the spindle speed. The maximum spindle speed,
however, is never exceeded

m  The spindle symbols indicate the direction of spindle
rotation as seen from the point of view of the machinist

B The spindle designation is set by the machine tool
builder

Spindle symbols (S display)

Direction of spindle rotation M3

Direction of spindle rotation M4

Spindle stop M5

Spindle is position-looped M19

C axis on spindle motor is active

off ol )

Spindle designations
H 0 1 Main spindle

1 1 2 Driven tool
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6.4 Pocket table setup

Tool data such as length and radius, as well as further tool-specific
information required by the control for executing diverse functions,
are saved in the toolturn.htt tool table (in the TNC:\table\ directory).
In the control this tool table is designated a tool list.

Tools equipped in your tool carriers are saved in the ToolAllo.tch
pocket table (in the TNC:\table\ directory). This pocket table is made
available depending on the machine and designated a turret list or
magazine list.

Machine with tool holder (Multifix)

You do not need to manage a pocket table for machines with multifix
tool holders because the tool carrier only has one pocket:
® T:Tool number - turret pocket number (always T1)

= ID: ID no. — Tool name (max. 16 characters)
Select the tool ID number from the tool list.

o > Press the Tool list soft key
= > The control opens the list.

Refer to your machine manual.

The turret, magazine and multifix tool systems can be used
together on one machine.

The machine tool builder defines the number of the multifix
pocket.
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Machine with turret

Press the Turret list soft key to open the list of the current turret
assignment. There is a place in the table for every tool holder of the
turret (and possibly Multifix). During setup, each tool (ID number)

is assigned to a tool holder. In the turret list, multipoint tools are
displayed with all cutting edges.

The turret list can be set up through the TSF menu or directly from
the cycle dialogs in Teach-in submode:

= T:Tool number — turret pocket number

= |D: ID no. — Tool name (max. 16 characters)
The tool name is entered automatically.

Cursor in the TSF menu in the T input field:

T > Press the Turret list soft key

o > After opening, the turret list can be edited.
Cursor in the TSF menu in the ID input field:

- > Press the Tool list soft key
S > The tool list is also opened in addition to the turret
list.

> The turret can be populated with tools from the
list.

In the Teach-in cycle, you program the turret pocket as a T number.
The tool ID number is automatically entered in ID if a tool is assigned
to the pocket.

Refer to your machine manual.

The turret, magazine and multifix tool systems can be used
together on one machine.

The machine tool builder defines the number of the multifix
pocket.
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Machine with magazine

Press the Magazine list soft key to open the list of the current tool
carrier assignments. There is a place in the table for every tool
holder. During setup, each tool (ID number) is assigned to a tool
holder.
On machines with a magazine, the tool is also changed via the TSF
menu:
= T: Tool number - turret pocket number (always T1)
= ID: ID no. — Tool name (max. 16 characters)

The tool name is entered automatically.

T > Press the Magazine list soft key
list

The tools used are listed in the magazine list. The magazine can be
loaded and unloaded via the TSF menu.

Refer to your machine manual.

The turret, magazine and multifix tool systems can be used
together on one machine.

The machine tool builder defines the number of the multifix
pocket.

Filling the turret list with contents from the tool list

The turret list shows the current assignments of the tool carrier. The
turret list can be set up through the TSF menu or directly from the
cycle dialogs in Teach-in submode.

Display the entries in the tool list in order to transfer entries from the
list to the turret assignment list. The control displays the tool list in
the lower area of the screen. The cursor keys are active in this list.
You can move the cursor directly to a tool ID number by entering the
first few letters or digits of the ID number.

S)tachine |#> snart.tuzn | Fy Too editor | ]

I0-nusber clipboard [ pockets [1  of li )
T# I0 nusber 0 Designation  RS/DV Ewmmz SU/SB/HG Cutting mat, '
061

¥. 1 Schruppen Aussen  8.80 93.0 8.8 Hartmetall

o If any content of a table is incompletely displayed, you can
change the width of the table columns.
The changes are effective in all operating modes and are
persistent across reboots of the control.

thoumuaaswnp

d |

Filter (AL types [ [~ [e of 318 Haxh
10 nusber 70 Designation | RS/DV |EW/BW/AZ SH/SB/HGICutting mat. MU nn e
1 5.1 schy A .80 93.8 8.

0.8 Hax tmetall

93.8  80.0Hartmetall 3
93.8 80,0 Hartmetall 3
93.6  80.0Hartmetall 3
a5 A 55 AHartmetall 3 _‘,J

- ‘ ‘ |

Open the turret list as follows:
5 T > Select Set T, S, F (is only selectable in Machine
= HF operating mode)

> Alternative: Open the cycle dialog

- > Press the Tool list soft key to activate the turret
e assignment list and the tool list

» Adapt the turret assignment list
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Transfer tools from the database as follows:
o > Select the position in the turret assignment list
down

» Select and sort the entries in the tool database

> Use the cursor keys to select the entry in the tool
database
e > Transfer the selected tool to the turret
ook assignment list
Selecting and sorting the entries in the tool database
o The control opens the soft-key menu for
i selecting the desired tool type

P The control opens the soft-key menu provid-
it ing additional filter options

The control opens the soft-key menu provid-
ing various sorting options

View

o This soft key is available once you have
10 / Type pressed the View soft key.

Sorts the tools in the displayed list as desired
according to:

® Tool type
= Tool ID number
= Tool orientation

Each time you press the soft key, it toggles
between the available sorting options.

S This soft key is available once you have
=0T pressed the View soft key.
Toggles between ascending and descending
sorting

o This soft key is available once you have
Lied o pressed the Turret list soft key.

Not active here

Closes the tool list
Back
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Editing the turret list

The turret assignment list indicates the current assignment of the
tool carrier. When you set up a turret list, you enter the ID numbers of
the tools.

The turret list can be set up through the TSF menu or directly from
the cycle dialogs in Teach-in submode. You can use the arrow keys
to select the desired turret pocket.

The Turret assignment shows the most important tool parameters.

o If any content of a table is incompletely displayed, you can
change the width of the table columns.

The changes are effective in all operating modes and are
persistent across reboots of the control.

|

E
=

) Machine 1-5) sinulation 1 T Tool editor ]
ID-nunber clipboard [ pockets [0 of [32
T4 10 nuaber T0 Designation RS/DV_ EM/B/AZ SW/SB/HG Cutting mat. uﬁ

1

z |

3

4

5

6

7

8

9

1 o
< L’J

> I £ Edit Tool Sp

& the tool List Funct

:tI:‘

|
=1

D |

|

09:50 @

Gancel

Further information: "General tool parameters", Page 576

You can also set up manual changing systems in the turret
assignment list.

Further information: "Setting up the holder for manual change
systems', Page 574

Setting up the turret list:

5 T > SelectSet T, S, F (is only selectable in Machine
=p MiF mode of operation)

» Alternative: Initiate the cycle dialog

T » Press the Turret list soft key to activate the turret
S assignment list and the tool list

» Use the arrow keys to select a turret pocket

» Adapt the turret assignment list with the soft keys
» Alternative: Enter the tool ID number directly

Entering the tool ID number directly:

Nt » Press the ENT key to activate direct input

» Enter the tool ID number
NS » Press the INS key to conclude input

Esc » Alternative: Press the ESC key to cancel input
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Soft keys in turret list

Delete entry

=
Paste entry from clipboard
@iy Y P
Cut out entry and save it in the clipboard
s Yy P
o Show entries in the tool database
List
b Switch to next menu
Functions
i This soft key is available once you press the
il Special functions soft key.
Delete the complete turret list
s This soft key is available once you press the
e Special functions soft key.
Reset tool life
S This soft key is available once you press the
G IE Special functions soft key.
Switches the tool parameter view
T This soft key is available once you press the
LR Special functions soft key.
Opens the Table of the tool holder
s This soft key is available once you press the
b s Special functions soft key.
Deletes the tool holder from the turret assign-
ment list

- Back by one menu level
ac

Load the tool number and the tool ID number
into the TSF or cycle dialog

Save

Close the turret list without loading the tool
number and tool ID number into the dialog.
Changes to the turret list are retained

Cancel
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Editing the magazine list

For machines with tool magazines, the magazine list indicates the Stacrine [t R B

current assignment of the existing magazines and tool carriers in the W 17.560%, -160.000T 0 1 lMeT g iime

working space. The magazine list can be edited via the TSF menu. 2, 28.7802, -132.0000 am ez IR
¥, 9.000 2, 0.000 F51® 0.000;5 fE2e  0.000

— ) e I | o B e e (0T U] s |
o If any content of a table is incompletely displayed, you can it Sr——
change the width of the table columns. = O Deonation /DY SN/ SUSB/RG i et J
|
The changes are effective in all operating modes and are iﬁj = |
. 12 5
persistent across reboots of the control. s ) |
2 9 | |
12 1
12 11 |
Loading the magazine: P . P
ok » SelectSet T, S, F (is only selectable in Machine ] [ e
A mode of operation)
|§J » Select Load magazine
T
e > Press the Load the pocket soft key to activate
Boc=t the tool list
> Select the tool
e > Press the Load tool soft key to select the tool

tool

> Press the Save soft key to transfer the tool to the
magazine list

Save

Changing the tool:

s wh > SelectSet T, S, F (is only selectable in Machine
= mode of operation)
5 > Select Tool change

2.

> Press the Magazine list soft key to select the tool

Magazine
list

> Alternative: Enter the tool ID number directly
> Press the Save soft key to change the tool

Save

Returning the tool to the magazine:

s wh > SelectSet T, S, F (is only selectable in Machine
o mode of operation)
;J > Select Return tool to the magazine

> Press the Save soft key to return the tool to the
i magazine
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Unloading the magazine:

s Wi > SelectSet T, S, F (is only selectable in Machine
L mode of operation)
|tJ » Select Unload magazine

i

» Select the tool
Press the Unload soft key

Unload

» Press the Save soft key to remove the tool from
the magazine list

Save

Tool call

Machine mode of operation | Pocket table setup

Refer to your machine manual.
This function is also available on machines with a tool
magazine.

The control will then use the magazine list instead of the
turret list.

Parameters for calling the tool
T is the identification letter for the tool holder.

Refer to your machine manual.

The designation of the tool pockets may vary depending on
the machine.

Each tool holder of a tool carrier has a unique T number in
the working space.

ID designates the tool ID number.

The ID number of a tool is defined when you create a tool in
Tool editor mode of operation. Each tool has a unique ID.

Variants of the tool call
= Atool holder, e.g. Multifix

The tool is called by its ID. The tool pocket number T is always 1.
The control does not maintain a turret list.

= Multiple tool holders, e.g. turret
The tool is called with T (turret pocket number). The ID number
ID is shown and automatically entered in the dialogs. The control
maintains a turret list.

In the turret list, multipoint tools are displayed with all cutting edges.

The parameters for calling the tool can be entered in the TSF
dialog in Machine mode of operation. In Teach-in submode and
smart.Turn mode of operation, T and ID are cycle parameters.

o If a T number is entered in the TSF dialog with an ID
number that is not defined in the turret list, then the turret
list will be changed accordingly. The existing turret list will
be overwritten.
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Driven tools

® Driven tools are defined in the tool description

® The driven tool can be operated with feed per revolution if the tool
spindle drive is equipped with a rotary encoder

= |f driven tools are used at a constant cutting speed, the spindle
speed is calculated from the tool diameter

Tools in different quadrants

Example

The principal tool carrier of your lathe is in front of the workpiece
(standard quadrant). An additional tool holder is behind the
workpiece.

When the control is configured, it is defined for each tool holder
whether the X dimensions and the direction of rotation of circular
arcs are mirrored. In the above-mentioned example the additional
tool holder is assigned the attribute mirrored.

If this method is used, all machining operations are programmed as
usual—regardless of which tool holder is used for machining. The
Simulation submode also shows all machining operations in the
standard quadrant.

The tools are also described and dimensioned for the standard
quadrant—even if they are inserted in the additional tool holder.

Mirroring does not become effective until the machining of the
workpiece, i.e. when the additional tool holder is executing the
machining operation.
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Tool life monitoring

If desired, you can have the control monitor tool life or the number of
parts that are produced with a specific tool.

The tool life monitoring function adds the time a tool is used at feed
rate. The quantity monitoring counts the number of finished parts.
The count is compared with the entry in the tool data.

As soon as the tool life expires or the programmed quantity is
reached, the control sets the diagnostic bit 1. This causes an error
message to be issued the next time the tool is called and program
run will be stopped.

= For teach-in programs, simple tool life monitoring is available
Here, the control informs you when a tool is worn out.

With smart.Turn and DIN PLUS programs, you can choose
between simple tool life monitoring feature or tool life monitoring
with replacement tools (option 10).

If you use replacement tools, the control automatically inserts the
sister tool as soon as the tool is worn out. The control does not
stop the program run until the last tool of the tool sequence of
exchange is worn out.

You can activate / deactivate the tool life management in the
lifeTime (601801) user parameter.

The control manages the type of monitoring, the tool life/remaining
tool life, and the maximum number of pieces/remaining number of
pieces in the diagnostic bits of the tool data. You can manage and
display the diagnostic bits and the tool life in Tool editor mode of
operation.

Further information: "Editing tool life data", Page 568

If atool is renewed (e.g., replacement of indexable inserts),
the tool life and the number of pieces must be reset in Tool
editor mode of operation.

You can define replacement tools when setting up the tool carrier

in smart.Turn mode of operation. The sequence of exchange can
contain more than one sister tool. The sequence of exchange is a

part of the NC program.

Further information: smart.Turn and DIN Programming User's
Manual
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Resetting the tool life in the turret list
Resetting the tool life:

s T
=h MiF

Turret
list

Special
Functions
_

Set teeth
to new

Back

4

Select Set T, S, F (is only selectable in Machine
mode of operation)

Press the Turret list soft key

Press the Special functions soft key
Press the Set teeth to new soft key
Press the YES soft key to confirm the

confirmation prompt

Press the Back soft key

Resetting the tool life in the magazine list
Resetting the tool life:

s it
=

Magazine
list

Edit
the tool

New
tooth

Back

>

Select Set T, S, F (is only selectable in Machine
mode of operation)

Select Tool change

Press the Magazine list soft key
Select the tool

Press the Edit the tool soft key

Press the New tooth soft key

Press the Back soft key
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6.5 Machine setup

The machine always requires a few preparations, regardless of
whether you are machining a workpiece manually or automatically.

In Machine mode of operation, you can call the following functions
through the Setup menu item:

= Set axis value (define workpiece datum)
= Machine reference (homing the axes)
Set protection zone
Set tool change point
Set C-axis values
Set machine dimensions
Dyna. Coll. Monitoring (DCM)
Service
Display operating times
Set up touch probes
Adjust the system time
Start TNCdiag
HEROS menu
= Probing
= Calibrate the touch probe
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Defining the workpiece datum

In the dialog, the distance between the machine datum and the
workpiece datum (also known as offset) is shown as XN and ZN. If
the workpiece datum is changed, the display values will be changed
accordingly.

o The workpiece datum can also be set in the Z axis using a
touch probe. When setting the datum, the control checks
which type of tool is currently active. If you select the
Workpiece datum setup function and a touch probe is
inserted, the control automatically adjusts the input form.
Press NC start to start the measuring process.

Setting the workpiece datum:

w > Select Setup
!? Select Set axis value

=0

v

» Touch the workpiece datum (end face)
» Define this point as the workpiece datumZ = 0

> Alternative: Enter the distance between the tool
and the workpiece datum as Measuring pt.
coordinate Z

> The control will calculate the workpiece datum Z

T > Alternative: Machine datum Z = workpiece datum

offet Z (offset = 0)
——" > Alternative: This makes it possible to enter the
offset datum shift directly in ZN.

> Press the Save soft key

Save

Defining offsets

Before using datum shifts with G53, G54 and G55, you need to
define the offset values in setup mode.

Setting an offset:

w > Select Setup
!FJ » Select Set axis value

> Press the Shift soft key

Shift

> Press the G53, G54 or G55 soft key
> Press the Save soft key

> The control saves the values to a table. In this
way, you can activate the offsets in the program
by entering the respective G codes

Save
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AXxis reference run

It is possible to home axes that have already been homed. You can Facrine [ auttan R B
select individual axes or all axes simultaneously. % 3000008  0.00IEe ocomgT 4 %L

2 450,000 4 0.000 @ n 801
Homing: ¢ 0.0, o 0, 0.000

R TolRR | o REIb] o R Tt T L

> Press the Machine reference soft key

T
> Press the Z reference and X reference soft key e —I
B = = |
i > Alternative: Press the All soft key Z ‘ = ®|
e o | v | =l ] )
T_ll > Press the NC start key
— > The control automatically traverses the reference
marks.

> The control refreshes the position display.
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Setting the protection zone

With active protection zone monitoring, the control checks for every
movement whether the protection zone in —Z direction would be
violated. If it detects such a violation, it stops the axis movement and
generates an error message.

The Set protection zone setup dialog shows the distance between
the machine datum and the protection zone in -ZS.

The status of the protection zone monitoring is shown in the
machine display if it has been configured by the machine
manufacturer.

Setting the protection zone and switching off the monitoring
function:

» Select Setup

» Select Set protection zone

» Move the tool with the axis keys or the handwheel
until it reaches the protection zone

ST Use the Take over position soft key to load this
position position as protection zone

i

» Alternative: Enter the position of the protection
zone relative to the workpiece datum (Measuring
pt. coordinate -Z field)

] » Use the Save soft key to load the entered position
it as protection zone

» Alternative: Switch off protection zone monitoring

Protectn
of f

o B |f the Set protection zone input window is open,
protection zone monitoring is inactive

® [n DIN programming, you deactivate protection zone
monitoring with G60 Q1 and reactivate it with G60

Protection zone status

Protection zone monitoring active

Protection zone monitoring not active
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Defining the tool change position

With the cycle Move to tool change position or the DIN command
G14, the slide moves to the tool change position. Define the tool
change position such that the turret can rotate without collision and
the tools do not damage the workpiece during tool change.

Defining the tool change position:

w > Select Setup

ﬂ? > Select Tool change point
R

> Move to the tool change position using the axis
keys or the handwheel.

G > Press the Take over position soft key
Lm"‘ > The control saves the current position as the tool
change position.
> Alternative: Enter the tool change position directly
» Enter the desired tool change position in the X and
Z input fields in machine coordinates (X = radius
dimension)

The coordinates of the tool change position are entered
and displayed as the distance between the machine
datum and the point of reference on the tool carrier. It is
recommended that you move to the tool change position
and load the position with the Take over position soft key.
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Setting C-axis values

The Set C-axis values function enables you to define a datum shift
for the workpiece spindle:

= CN: Datum shift in C axis — Position value of the workpiece
spindle

= C: Datum shift in C axis

= CM: Measuring pt. coordinate — Set current position to the
defined value

Setting the datum of the C axis:
> Select Setup

v

Select Set C-axis values

» Position the C axis

» Define the position as the C-axis datum

» Alternative: Set the current position to the defined
value

T » Press the Absolute offset soft key
of fset
» Enter the value in the CM input field
» Enter the datum shift of the C axis
4% » Confirm your input
> The control calculates the datum of the C axis.
o > Alternative: Delete the datum shift of the C axis
of fset

Expanded form view for machines with counter spindle

If your machine is equipped with a counter spindle, the CA parameter
is shown. The CA parameter enables you to specify for which
workpiece spindle (main spindle or counter spindle) entries for the
Set C-axis values function will be effective.

The active angle offset is shown in the CV parameter. An angle
offset is activated with G905 to match the position of main
and counter spindle to each other. This may be necessary if
both spindles need to be synchronized for a part transfer. The
Delete CV offset soft key enables you to reset an active angle
offset.

Additional parameters for machines with counter spindle:
®  CV: Datum shift in C axis — Active angular offset

m CA: No. of C axis — Selection of C axis (main spindle or counter
spindle)
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Setting up machine dimensions
The Set machine dimensions function allows you to save any

positions for use in NC programs. z
Setting up machine dimensions: < 4
> Select Setup T S

» Select Set machine dimensions @ BN ,f,L,f

Enter the number for the machine dimensions m

» Transfer the position of a single axis as machine
dimension

Transfer

G » Alternative: Transfer the position of all axes as
RostEio machine dimensions

» Save the machine dimensions

Save

Incremental jog positioning

Refer to your machine manual.
Your machine manufacturer enables this function.

With incremental jog positioning, the control moves a machine axis
by a defined distance with every activation of the axis key. This
defined distance is called increment.

The input range for the infeed is from 0.00T mm to 10 mm.
Parameters:

B SMA: Active jog increment — currently selected jog increment
= SM: Jog increment - input field for jog increment

Applying a user-defined jog increment
For incremental jog positioning, proceed as follows:
» Select the Machine operating mode

» Select the Setup menu item

Select the Jog increment menu item
Enter the required jog increment in the SM field
Press the Save soft key

The control displays the defined jog increment in
the SMA field.

Press the Jog inc. on soft key

The control activates incremental jog positioning
Press the axis key

The control positions incrementally.

Save

v v v Vv

Jog inc.
on

vV v VvV

Press the Jog inc. on soft key again to
deactivate incremental jog positioning.
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Applying a pre-defined jog increment

The Jog increment menu item provides soft keys for pre-defined
jog increments. When you press one of these soft keys, the
corresponding jog increment automatically appears in the SMA field.

Soft key Function

Jog increment 0.007 mm
8.001

Jog increment 0.01 mm

y Jog increment 0.1 mm

Setting up touch probes

For configuring and managing touch probes, the Set up touch
probes menu is available.

Open the Set up touch probes menu as follows:
> Select Setup

» Select Service

> Select Set up touch probes

» The control opens the Device configuration ——
window in the Set up touch probes menu. _mJ e

REMOVE
TCH. PROBE

The Set up touch probes menu includes the following items:
® Touch probes
= Transmitter/receiver units
= Work data tab
® General information
® Calibration data
= Work data
® Properties tab
E Connection settings
= Functions
® Current IR touch probe data
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Touch probes

Under Touch probes, the system displays all touch probes
configured for the control.

The Touch probes menu item is structured as follows:

Contents Explanation

Device Name of the touch probe
(model)

NO/CfgTT Number in the touch probe table

Serial Serial number of the touch probe

Connection Connection type of the touch probe, e.g. radio/IR

Channel Number of the radio channel

Status Status of the touch probe, e.g. Off

Transmitter/receiver units

Under Transmitter/receiver units, the system displays all
transceiver units configured for the control.

Work data tab

On the Work data tab, you can configure default values for use with
the selected touch probe.

The Work data tab contains the following items:
= General information

® Calibration data

® Work data

Open the Work data tab as follows:

» Open the Set up touch probes menu

> Select the Work data tab

> The control opens the Work data tab.

General information

The General information menu item shows information on the
currently selected touch probe:

Contents Explanation
TYPE Selected touch probe
SERIAL Serial number of the selected touch probe

Calibration data
You will find the calibration data in your tool database.
Further information: "Touch probes', Page 595
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Work data

The Work data menu item displays default values for the selected
touch probe. When you program touch probe cycles, the control will
use these default values.

Contents Explanation

F Feed rate for probing mode

FMAX Rapid traverse in probing cycle

DIST Maximum measuring range

SET_UP Set-up clearance

F_PREPOS Feed rate for pre-positioning

TRACK Orientation of the touch probe

REACTION Behavior in case of collision with the touch probe
Properties tab

The Properties tab provides further information on the status of the
selected touch probe.

The Properties tab contains the following menu items:
= Connection settings

® Functions

® Current IR touch probe data

Open the Properties tab as follows:

» Open the Set up touch probes menu

> Select the Properties tab

> The control opens the Properties tab.

Connection settings

Under Connection settings, you can select the type of triggering in
case of deflection or when switching the touch probe on or off:

Work data | Properties

Connection setting

Switching on/off IR Radio Mechanical
Deflection IR Radio Mechanical
Functions

Under Functions, you can select the transmitter unit to be triggered.
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Connection settings

Functions

~ || Remove the touch probe|

SE |

Current IR touch probe data

NO. 9

Model e TS460

Status ) Off

Signal strength ‘

Deflection ¢ Not deflected
Collision #v No collision detected

Battery warning [] Unknown
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Current IR touch probe data

Select the Current IR touch probe data menu item to display an
overview of the current status of the touch probe.

Under Current IR touch probe data, the following items are
displayed:

Contents Explanation

NO. Number in the touch probe table

Model Type of touch probe

Status Touch probe active or inactive

Signal Display of the signal strength in the bar chart. A
strength full bar indicates an optimum connection.
Deflection Stylus deflected or not deflected

Collision Collision or no collision detected

Battery Indicates the battery status; if the charge falls
warning below the limit indicated by the vertical bar, the

control displays a warning.

Creating a new touch probe
To create a new touch probe, proceed as follows:
» Open the Set up touch probes menu
CREATE » Press the CREATE TS ENTRY soft key

TS

ENTRY > The control creates a new touch probe entry that
will be displayed under Touch probes.

» Add the data for the new touch probe in the menu
items explained above:

= General information
® Calibration data
= Work data
> The touch probe will be connected.

Removing a touch probe
To delete an existing touch probe, proceed as follows:
» Open the Set up touch probes menu
— » Press the Remove the touch probe soft key

TCH. PROBE >

The control opens the Remove touch probe?
dialog.

2 » Press the OK soft key
> The touch probe will be deleted.
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Suppressing touch probe monitoring

While you are using a touch probe, the Touch probe not ready error
message might be displayed. This can have various causes.

These are the situations that may cause the Touch probe not ready
error message to display:

= The touch probe is not connected

m The battery in the touch probe is dead

= No connection between the IR touch probe and the receiver unit
The error message immediately stops any machining operation

and disables the manual axis keys. If you want to position the touch
probe anyway, make sure to disable touch-probe monitoring.

NOTICE

Danger of collision!

The TCH PROBE MONITOR OFF function suppresses the
corresponding error message. In addition, the control does not
perform an automatic collision check with the stylus. Because of
this behavior, you must check whether the touch probe can retract
safely. There is a risk of collision if you choose the wrong direction
for retraction!

> Carefully move the axes in the Machine mode of operation

To suppress touch-probe monitoring, proceed as follows:
> Select Setup

Teh. probe > Press the TCH PROBE MONITOR OFF soft key

monitoring

of f > The control disables touch-probe monitoring for
30 seconds.

> The control issues the error message The touch
probe monitor is deactivated for 30 seconds.

> You can now position the touch probe within the
working space during a period of 30 seconds.
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Calibrating the tool touch probe

The Touch probe calibration function enables you to determine the
exact position values of the tool touch probe.

Measuring the touch probe position:

w > Select Setup

— > Select Touch Probe ;
[ow
i
hgle > Select Touch probe calibration @ TJ
| X

» Pre-position the tool for the first measuring
direction

> Set the positive or negative traverse direction

> Press the soft key for this direction (e.g. =Z
direction)

T_|1 > Press the NC start key
— > The tool moves in the measuring direction.

> The position of the touch probe is measured
and saved when the tool touch probe releases a
trigger signal.

> The tool returns to the starting point.

. > Press the Back soft key to terminate the
sk calibration process

> The calibration values measured are saved.

» Pre-position the tool for the next measuring
direction and repeat the procedure (max. 4
measuring directions)
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Displaying operating times
In the Service menu, you can view different operating times.

Operating time Meaning

Control on Operating time of the control since being put
into service

Machine on Operating time of the machine tool since

being put into service

Program run Duration of controlled operation since being
put into service

Refer to your machine manual.

Your machine tool builder can provide further operating
time displays.

Displaying operating times:

w > Select Setup

' » Select Service

lﬁ > Select Display operating times
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Configuring the HR 550 FS wireless handwheel

Application

Select the Set up wireless handwheel menu item to configure
the HR 550 FS wireless handwheel. The following functions are
available:

Assigning the handwheel to a specific handwheel holder
Setting the transmission channel

Analyzing the frequency spectrum for determining the optimum
transmission channel

Select transmitter power
Statistical information on the transmission quality

Set up wireless handwheel:

> Select Setup

» Select Service

> Select Set up wireless handwheel

Assigning the handwheel to a specific handwheel holder

>

v Vv vVvvVvyy

Make sure that the handwheel holder is connected to the
control hardware.

Place the wireless handwheel you want to assign to the
handwheel holder in the handwheel holder

Select the Setup menu item

Select the Service menu item

Select the Set up wireless handwheel menu item
Click the Connect HW button

The control saves the serial number of the inserted radio
handwheel and shows it in the configuration window on the left
next to the Connect HW button.

Save the configuration and close the configuration menu: Press
the END button
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[©muttun B eleer | Behen |

S)hachine

17.200 a% u
28.600 &2 ® T

® 0.000 1D
2

v 0.000 ayY 0.000

il §R=E IR e % S.1003 1 f 18 =D

ireless

Configuration of wireless handwheel =83

Properes Fequency specium
Configuration Statistics

| Connecthw |  Data packets 12023

c Best channel f

handwheel serial no. 0037478964

Lostpackets 0 0.00%
Channel in use 24 CRC error o 0.00%
Transmitter power  Full power [ Setpower |  Max. successive lost 0
HW in charger

Status
HANDWHEEL ONLINE Error code

Stop HW End
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Setting the transmission channel

If the wireless handwheel is started automatically, then the Configuration of wireless nandwnee
control tries to select the transmission channel providing the best ot e
transmission signal. If you want to set the transmission channel - —— | ==
manually, proceed as follows: Chametnue [ I o
Select the Setup menu item pm——— e | e

Select the Service menu item S
Select the Set up wireless handwheel menu item . - -

Click the Frequency spectrum tab s —— —
Ch 11 » 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Click the Stop HW button

The control stops the connection to the wireless handwheel and
determines the current frequency spectrum for all 16 available o _
Channels At (89 |89 |[8s |[8s (89 |[so |[s9 |[74 |[s9 |[s3 |[ss |[-83 |[-80 |80 |[-80 |[-7a

Error code.

VvV Vv v Vv VvVYy

Stats

> Note the number of the channel with the least amount of radio L. — I
traffic (smallest bar) —— —

» Click the Start handwheel button to reactivate the radio
handwheel

Click the Properties tab
Click the Select channel button
The controls shows all available channel numbers

Click the number of the channel that the control has found to
have the least amount of radio traffic

» To save the configuration and exit the configuration menu, press
the END button

Selecting the transmitter power

vVvVvVYyy

A reduction in transmission power decreases the range of — o

Configuration Statistcs

the W|re|eSS handWhee| handwheel serial no. 0037478964 [‘Connecthw|  Data packets 12023

Channel seting Bestchannel |Selectchannel|  Lostpackets ) 0.00%

Channelin use 2 CRC error 0 0.00%

Select the Setup menu item Tanserooner [Fallomes [sstpone ] s 0
Select the Service menu item e

Select the Set up wireless handwheel menu item T e T e =
Click the Set power button

The control displays the three available power settings. Click
the desired setting.

» To save the configuration and exit the configuration menu,
press the END button

vvvVvyvVYyy
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Statistical data

To display the statistical data, proceed as follows: Sentipmation ot aizsiess tent

» Select the Setup menu item

> Select the Service menu item

» Select the Set up wireless handwheel menu item

> The control displays the configuration menu with the statistical
data.

Stop HW Start handwheel End

Under Statistics, the control displays information about the
transmission quality.

If the received signal quality is impaired and no longer ensures a
perfect, safe stop of the axes, the wireless handwheel will perform
an emergency stop.

The displayed value Max. successive lost indicates whether
reception quality is poor. If the control repeatedly displays values
greater than 2 during normal operation of the radio handwheel within
the desired range of use, then there is a high risk of an undesired
disconnection. This can be corrected by increasing the transmitter
power or by changing to another channel with less radio traffic.

If this occurs, try to improve the transmission quality by selecting
another channel or by increasing the transmitter power.

Further information: "Setting the transmission channel", Page 149

Further information: "Selecting the transmitter power", Page 149

Setting the system time

With the Adjust the system time function, you can set the time on
your control.

You will need a mouse to navigate the System time input
form.

Use the Month and Year soft keys to increment or
decrement the respective settings.

To use an NTP server for setting the time, select a server
from the server list first.

Setting the system time:

» Select Setup

» Select Service

» Select Adjust the system time

» Select Synchronize the time over NTP server (if
available)

Select Set the time manually
Select Date

Enter the Time

Select Time zone

Press the OK soft key

vV v vVvyyvVvyy
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TNCdiag

This function is available only to authorized specialists!

Only use this function after consultation with your machine
tool builder.

The TNCdiag function evaluates status and diagnostic information
of HEIDENHAIN components with emphasis on the drive motors,
and presents it graphically.

The TNCdiag application provides the following:

B Status and diagnostic information about the HEIDENHAIN
components (drive electronics, encoders, input/output devices,
etc.) connected to the control

m History of the recorded data
m  Replacement of DriveDiag for Gen 3

For more information, please refer to the TNCdiag
documentation.
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6.6 Tool measurement

The control supports tool calibration.

m By touch-off: The setup dimensions are determined by comparing
a tool with an already measured tool

m By touch probe: Stationary or swiveling in the working space
(installed by the machine tool builder)

® By optical gauge (installed by the machine tool builder)

Calibration by touch-off is always available. If a touch probe or an
optical gauge is installed, select these measuring methods by soft

key.

If the tool dimensions are already known, you can enter the setup
dimensions directly in Tool editor mode of operation.

Machine mode of operation | Tool measurement

The compensation values are deleted during tool
measurement.

Please note that for drilling and milling tools the center
is measured.

The tools' type and orientation determine how they are
measured. Note the help graphics

152
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Touch-off

You measure the dimensions relative to a calibrated tool by touching
the tool off.

Finding the tool dimensions by touch-off with the tool:
> In the tool table, enter the tool you want to measure
s & > Insert the reference tool and enter the tool
=h wnF number in the TSF dialog
» Turn an end face and define this coordinate as the
workpiece datum

s &t » Return to the TSF dialog and insert the tool to be
=h WMF measured

> Press the Measure tool soft key

Measure
tool

» Touch the face with the tool

> Enter the value O for Measuring pt. coordinate Z
(workpiece datum) and save it

Transfer

> Turn the measuring diameter

> Enter the diameter value as Measuring pt.
coordinate X and save it

Transfer

o > For turning tools, enter the cutting edge radius
i and load it into the tool table
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Touch probe (tool touch probe)

Refer to your machine manual.
Your machine manufacturer enables this function.

Finding the tool dimensions by using a touch probe:

> In the tool table, enter the tool you want to measure

s & > Insert the tool and enter the tool number in the
=h wnr TSF dialog

> Press the Measure tool soft key

Measure
tool

TR > Press the Measure probe soft key

probe

» Pre-position the tool for the first measuring []] x|
direction
> Set the positive or negative traverse direction ]

> Press the soft key for this direction (e.g. =Z

E direction)

TT] > Press the NC start key
— > The tool moves in the measuring direction. ; -

> When it contacts the touch probe, the control
calculates and saves the set-up dimensions.

> The tool returns to the starting point. 1]

> Pre-position the tool for the second measuring
direction

7 > Press the soft key for this direction (e.g. =X

o

direction)

T_|1 > Press the NC start key
— > The tool moves in the measuring direction.

> When it contacts the touch probe, the control
calculates and saves the set-up dimensions. 2

e » For turning tools, enter the cutting edge radius "
e and load it into the tool table
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Optical gauge

Refer to your machine manual.
Your machine manufacturer enables this function.

Finding the tool dimensions by using an optical gauge:
> In the tool table, enter the tool you want to measure
s & > Insert the tool and enter the tool number in the
=h MhF TSF dialog

> Press the Measure tool soft key

Measure
tool

qy > Press the Measure optical soft key

optical

» Position the tool at the cross hairs of the optical

Transfer
E gauge by using the axis keys or the handwheel
> Save the tool dimensionin Z
TE > Save the tool dimension in X
o » For turning tools, enter the cutting edge radius
e and load it into the tool table
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Tool compensation

The tool compensation in X and Z as well as the special
compensation for recessing tools and button tools compensate for
wear of the cutting edge.

o A compensation value must not exceed +/-10 mm.

You can set tool compensations with the handwheel or enter them
into a dialog field.

Setting tool compensation with the handwheel:

s whr > Select Set T, S, F (is only selectable in Machine
= miF mode of operation)
oy » Press the Tool correct. soft key
correct.
o > Press the Set by handwheel soft key if required

handwheel

> Press the X compns. of tool (or Z compns.) soft

X compns.

of tool key
» Determine the compensation value with the
handwheel
> The value will be displayed in the distance-to-go
display.

) » Transfer the compensation value to the tool table
ave

> The T display shows the new compensation
value.

> The distance-to-go display is cleared.

Defining tool compensation:

s &t > Select Set T, S, F (is only selectable in Machine
=h mF mode of operation)
Sy » Press the Tool correct. soft key

correct.

> Press the Set compensation soft key if required

Set comp—
ensation
PR

» Transfer the compensation value to the tool table

> The T display shows the new compensation
value.

> The distance-to-go display is cleared.

Save
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Deleting tool compensation values:

s &t > SelectSet T, S, F (is only selectable in Machine
=h miF mode of operation)

> Press the Tool correct. soft key

> Press the Delete soft key

Delete

» Delete compensation value in X (or Z)
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6.7 Manual operation

When machining a workpiece manually, you move the axes with
the handwheel or manual direction keys. You can also use Teach-
in cycles for machining more complex contours (semi-automatic
mode). The paths of traverse and the cycles, however, are not
stored.

After switch-on and homing, the control is in Machine mode of
operation. This mode remains active until you select the Teach-in
submode or the Program run submode. "Machine" displayed in the
header indicates that you are in Manual mode.

Define the workpiece datum and enter the machine data
before you start machining.

Tool change

Enter the tool number of the tool ID number in the TSF dialog. Check
the tool parameters.

TO does not define a tool. This also means that it does not contain
any data on tool length, cutting radius, etc.

Spindle

Enter the spindle speed in the TSF dialog. To start and stop spindle
rotation, press the spindle keys on the machine operating panel. The
Stopping angle A in the TSF dialog makes the spindle always stop at
this position.

Refer to your machine manual.

The maximum executable spindle speed varies depending
on the machine. It may differ significantly from the
maximum programmable spindle speed.

The machine tool builder defines the maximum executable
spindle speed in the machine parameters.

Handwheel operation

@ Further information: Refer to your machine manual
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Manual direction keys

With the manual direction keys, you can move the axes at the
programmed feed rate or at rapid traverse. Enter the feed rate in the
TSF dialog.

o = Feed rate

® |f the spindle is rotating: Feed per revolution [mm/
rev]

® If the spindle is not rotating: Feed per minute [m/
min]
® Feed rate at rapid traverse : Feed per minute [m/min]

Teach-in cycles in Machine mode of operation
> Set the spindle speed
> Set the feed rate

> Insert the tool, define the tool number and check the tool data (TO
is not permitted)

Approach the cycle start point

Select the cycle and enter the cycle parameters
Graphically check the cycle run

Run the cycle

vvyyYVvyy

The entries last made in a cycle dialog remain in memory
until a new cycle is selected.
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Machine mode of operation | Teach-in submode (option 8)

6.8 Teach-in submode (option 8)

Teach-in submode

In Teach-in submode, you machine a workpiece step by step S rectin [ st B e B
with the help of teach-in cycles. The control memorizes how the ¥ 23,495 4R | u 0.000
workpiece was machined and stores the machining steps in a cycle z2  3./3ez X . -

0.000 oY a

program, which you can call up again at any time. The Teach-in L e

submode can be switched on with the Teach-in soft key; the header
informs you that it is active.

Each Teach-in program is given a name and a short description.
The individual cycles of a cycle program are listed as blocks and are

numbered in ascending order. The block number has no meaning o N
for the program run. The cycles are run after each other. When the R - N

i i | W2 e
cursor Ii located on a cycle block, the control displays the cycle S e | o o | | | e
parameters.

The cycle block contains:

= Block number

® Tool used (number and tool ID number)
m Cycle name
|

Number of the ICP contour or of the DIN subprogram
(after the % character)
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Programming Teach-in cycles

When creating a new Teach-in program, you program each cycle
in the following sequence of actions Enter — Simulate — Execute -
Save. The individual cycles form the cycle program.

You can change Teach-in programs by simply editing the necessary
cycle parameters, and delete or add cycles as required.

The machine parameter cycleAlwaysSave (no. 604903)
defines whether a cycle can be saved without previous
simulation or execution.

When you exit the Teach-in submode or switch off the machine, the
Teach-in program is kept. When you call an ICP cycle, the control
displays a soft key for switching to the ICP contour editor.

Further information: "ICP editor submode in Teach-in", Page 429
You can program DIN subprograms in the smart.Turn editor and
then integrate them into a DIN cycle. To open the smart. Turn editor,
either use the Edit DIN soft key when selecting the DIN cycle, or use
the operating-mode key.

Soft keys

Switch to the select cycle programs function

Program
list

Renumber the block numbers of the cycles

Renumber

o Enter / edit the program description

text

Delete the selected cycle

Erase
cycle

Copy the cycle parameters into a buffer memory

Example: Copy the parameters of the roughing cycle
to the finishing cycle

Copy
cycle

This soft key is available once you press the
Copy cycle soft key.

Insert copied data from the buffer

Insert

— Change the cycle parameter or cycle mode.
crele The cycle type, however, cannot be changed.

w Insert a new cycle below the highlighted block

cycle
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6.9 Program run submode

Loading a program

In Program run submode, you use teach-in programs, DIN programs
or automatic jobs for parts production. You cannot change the
programs in this mode. The Simulation submode, however, allows
you to check the programs before you run them. The control also
offers the Single block and the Continuous run modes with which
you can machine step by step the first workpiece of a whole batch.

The smart.Turn programs are saved as DIN programs (*.nc).
Automatic jobs (*.job) are also generated in smart.Turn mode of
operation.

By default, Program run submode automatically loads the most
recently used program. Use the autoPgmSelect machine parameter
(no. 601814) to specify that the program will not be selected
automatically.

To load another program, proceed as follows:

» Press the Program list soft key

> The control displays the teach-in programs.
» Alternative: Display the DIN program

Program
list

DIN

Select the Teach-in program or DIN program
Press the Open soft key

Open

You can start a Teach-in or smart.Turn program at any desired block
to resume a machining operation after an interruption (Start blck
search).

The Program run submode can be switched on by soft key; the
header informs you that it is active.

Further information: "Program management’, Page 181

=) progran Tun | %> smart.um | By Too editor ] ]
%e 23.405 a¥ ('} 0.000 10
2 31.703 a2 B . T 0 ;v . |

v 0.000 Y A Be oo
S e o A8 e e =15 12s, w02] [l |

%{Prog fHisequence {f}Display
TNC:\Project\BHE KAPITELI\gtz\pano2

N2 T3 10"026" Cut transv. Gid 08
N3 T1 10"G61" TCP cut longitud. $754 G14 G
N4 T4 I0"081AP1" ICP Finish longit. 2754 G14 08

Progran
List

mmmmm

o Programs selected in Program run submode are protected
from deletion.

To enable the file for deletion, exit the program block
display by pressing the Back soft key.
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Comparing tool lists

While a program is being loaded, the control compares the current e e [ T ]
turret assignment list with the tool list of the program. If tools are % 23.405 ok u 0.000 10

used in the program that are not in the current turret list or are 2 3170362 b LR
located in another pocket, an error message is displayed. AT Afl e j;?gg::ﬂ:ﬂmgz ) |
After the error message has been confirmed, the program-

dependent tool list is shown for checking. E o iy s ::;;::;“‘:'I;ff’,m =
You can overwrite the current turret assignment list with the - . == I o
Load tool soft key. If you press the Cancel soft key, the program o —. oo T Mamen /
cannot be started. The tool list of the program must match the i =9 ey CI e — g H|
current turret assignment list. = L

RN S
NOTICE

Danger of collision!

If you press the Load tool soft key, the current turret assignment
list will be overwritten completely and irreversibly with the tool
list of the program. The lists will then not be compared again

for whether they match. There is a danger of collision during
subsequent machining operations!

> Check the turret assignment list manually after it has been
overwritten

This function is also available on machines with a tool
magazine. The control uses the magazine list instead of the
turret list.

Before executing a program

Faulty programs

The control checks the programs during loading up to the
MACHINING section. If it detects an error (for example, an error in

the contour description), it displays the error symbol in the header.
You can then press the Info key for detailed information on the error.
The machining section of a program, and therefore all traverse, is not
interpreted until after NC start. If there is an error here, the machine
stops with an error message.

Checking the NC programs in Simulation submode helps
you to find programming errors or syntax errors in time
before actual machining.

= Checking the cycles and cycle parameters: The control displays
the Teach-in/DIN program in the list window. With Teach-in
programs, the parameters of the cycle that is highlighted are
displayed.

= Graphic verification: The program run can be verified in
Simulation submode.

Further information: "Simulation submode", Page 532

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022 163



Machine mode of operation | Program run submode

Block scan

@ Refer to your machine manual.

This function must be set up by your machine
manufacturer.

o Block scan (mid-program startup) is not available for
Reference machining operations required during load
monitoring (option 151).

o Block scan (mid-program startup) is not available for
non-circular turning with a coupled spindle (option 135,
Synchronizing Funct.). Select an NC block before or after
the non-circular turning program section.

Mid-program startup means starting an NC program at a selected
point. In smart.Turn programs, you can start the program at any NC
block.

The control starts program run from the cursor position. The starting
position is not changed by a previous graphic simulation.

0 In the execNextStartBlock machine parameter (601810),
you can define whether program run after a block scan
will start at the selected NC block or at the subsequent NC
block.
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NOTICE

Danger of collision!

The control brings the machine into the situation in which it would
be in a normal program run just before the startup block (e.g.
previous tool or previous tilting situation). There is a danger of
collision during the tilting movement and the rotation!

» Pre-position the slide so that the tool carrier (e.g. turret) can tilt
without collision

» Pre-position the slide so that the axes are able to move to the
last programmed position before reentry without collision

HEIDENHAIN recommends starting at an NC block immediately
after a T command.

The control restores the previous machine situation by proceeding
in the following sequence:

m Insert the tool
m Position the axes in the configured or selected sequence
m Switch the spindle on

Soft key Function
- Search backward for soft key information, e.g.
backwards Next T
Backward search will remain enabled until you
disable it.
- Go to the next UNIT.
UNIT
- Jump to the next tool call
i
o Jump to the next subprogram call
i
- Jump to the next occurrence of the text entered
text
Progran Jump to the machining start at the beginning of
Sk the program
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Program execution
The selected Teach-in or DIN program is executed as soon as you

press NC start. You can interrupt machining at any time by pressing

NC stop.

During program run, the cycle (or DIN block) that is currently being
run is highlighted. With Teach-in programs, the parameters of the
cycle currently being run are displayed in the input window.

You can influence the program run with the soft keys listed in this

table.

Soft keys

Program
list

Select the Teach-in program or smart.Turn
program

Contin,
Iun

Teach-in program:

B On: Cycles are run continuously, one after
the other, up to the next tool change to be
acknowledged

= Off: Stop after every cycle. Start the following
cycle with NC start.

smart.Turn program:

®  On: Program execution without any
interruption

= Off: Stop before MO1 command

Single
block

= On: Stop after every traverse path (basic
block). Start the next path with NC start
(Recommendation: Single block should be
used together with the basic-block display)

= Off: Run cycles and DIN commands without
interruption

Tool/Add.
correct.

Input of tool compensation values or additive
compensation values

Further information: "Entering compensation
values during program run", Page 171

Activate the Simulation submode

Base
blocks

E On: The traversing and switching commands
are shown in DIN format (basic blocks)

= Off: Teach-in or DIN program is displayed

Program
start

In combination with DIN programs, the soft key
is available once you press the Start blck search
soft key.

The cursor returns to the first block of the Teach-
in program or DIN program

Start blck
search

166

Press to enter into an NC program at a selected
point
Further information: "Block scan’, Page 164
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Moving the machine axes during a stop

While a program run is stopped, you can manually move the axes.
When you then press NC Start to resume program run, the control
will move the axes back to their original positions.

The machine manufacturer uses the optional machine parameter
CfgBackTrack (122000) to define how the control returns to the
previous position.

If the machine parameter is inactive, the control uses a predefined
sequence.

If the machine parameter is active, the control remembers the path
and returns on this path to the original position.

o If you interrupt program run during a tapping cycle, you can
manually retract the tool from the hole in the Z axis. The
control moves the spindle on a path matching the traverse.

If the optional machine parameter CfgBackTrack
(no. 122000) is active, use the Start blck search soft key to
resume program run after the manual traverse.

No.pieces

Refer to your machine manual.

This function must be enabled and adapted by the machine
manufacturer.

You can predefine the number of pieces to be machined. The control
will then run the program until the specified quantity is reached.

To define the value for No.pieces:

jﬂ: » Select the Flow menu item
el i
ll__ » Select the No.pieces menu item
I > The control opens the No.pieces form.

Cycle parameters:
B MP: Default unit quantity
B P: Actual unit quantity

With the Delete qty. parts soft key, you can reset the workpiece
counter.
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Skip level

Before you can set and activate skip levels, you need to define them
in the program.

Further information: smart.Turn and DIN Programming User's
Manual

To set a Skip level:

_IE,_- > Select the Flow menu item

e

bt

dff‘ > Select the Skip level menu item

o > The control opens the Set the skip level form.

Cycle parameters:

= NR: Skip levels

If you enter the value 2 in the NR parameter and press the Save soft
key, the control sets and activates the skip level 2 and refreshes the
display field. Furthermore, the next time the program is run, the NC

blocks defined by the set or active skip level will not be executed by
the control.

Further information: "Machine data display’, Page 117

You can set and activate more than one skip level at a time
by entering a string of numerals in the NR parameter. The
entry 159 sets/activates the skip levels 1, 5and 9.

To deactivate the skip levels, program the NR parameter
without a value and press Save.

When setting and activating skip levels during program run,
please remember that the control will respond with a delay
due to the block scan.
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Variables

Refer to your machine manual.

This function must be enabled and adapted by the machine
manufacturer.

In Program run submode, it is possible to display and edit the
variables defined in the PROGRAM HEAD program section.

Further information: smart. Turn and DIN Programming User's
Manual

To display or hide Variables:

jﬂ: » Select the Flow menu item

L

jlilz » Select the Variables menu item

e el o

ll__ » Select the Output on menu item
| > The Variables pop-up window is displayed.

ll__ » Alternative: Select the Output off menu item
I > The Variables pop-up window is hidden.

To change Variables:

jﬂ_ » Select the Flow menu item
04l

jIil_ » Select the Variables menu item
R

jlﬂ_ » Select the Change menu item
1 > If the Variables pop-up window is not visible, it

will be displayed now.
> You can now change the variables as desired.

Please note that you can only change variables while the
program is not running (not started yet or stopped).

Automatic job

Automatic job

In Program run submode, the control can execute several main
programs in succession without you needing to reselect and start
these programs. For this purpose, create a program list (automatic
job) in smart.Turn operating mode that is then run in Program run
submode.

Specify a quantity for each main program in the list that defines
how often this program is carried out before the next NC program
is started. With job selection, you can specify an NC program from
which the job is to be processed.

If the automatic job was interrupted under the following conditions,
the control will save the interrupted program and the number of
pieces already machined:

= NC stop
® Emergency stop
® Power failure
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Programming notes:

®  Automatic jobs (*.job) can only be created in the default
directory. The NC programs used for the job, however,

can be stored in any project directories.
If the program list should be processed without

intervention, the listed main programs must be exited

with M99.

B M30 stops the automatic job. With the NC start key, you

can resume the automatic job.

Selecting a job:

|
|

Open

Take over
job

il L

>

Select the Prog menu item

Select the Job selection menu item

» Select Automatic job
» Press the Open soft key

Select the start program with the cursor if
necessary

Confirm with the Take over job soft key

Resuming a job after an interruption:
» Select the interrupted job

Interrupt
program

i

|

11

>
>
>

Press the Interrupt program soft key
The control marks the interrupted program.

The control sets the workpiece counter to the
number of pieces already machined.

Press the NC start key

Changing the job display:
» The desired job must have been selected
» The cursor is located at the selected program to be started

I
1]
21
I
1]
i

I
i
1]
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>

Select the Display menu item

Select the Switch off job list menu item

This menu item switches to the NC program
display.

Alternative: Select the Switch on job list menu
item

This menu item switches to the job display.
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Entering compensation values during program run

Tool compensation

Entering tool compensation: D | 1
S » Press the Tool/Add. correct. soft key % 300,000 B 0.000 i@ oowT 11
correct Z| 450,000 U 0.000 B 1 el
W 0.000 4 0. 0.000
e » Press the Tool correct. soft key fﬂij ?imﬂﬂ{ B Cie 2B i R S, 06 |
correct. |
m BT

» Enter the tool number or select a tool from the
tool list

Enter the compensation values
Press the Save soft key s

Save H H T N Tool Additive
> The valid compensation values are displayed in L e

the input window and adopted.

I
m
— &

v
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=
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Programming notes:

m The entered values are added to the existing
compensation values and are immediately effective in
the display. The control moves in the compensation
direction by the compensation value in the following
traverse block.

B To delete a compensation, enter the current
compensation value with the opposite algebraic sign.

Displaying tools from the selected NC program

To directly compensate the tools of the active NC program on
machines with a magazine, the magazine list has an appropriate
filtering function.

To filter the magazine list, proceed as follows:
» Select the Machine operating mode

» Press the Program run soft key
Open the desired NC program
Press the Tool/Add. correct. soft key

Program
Iun

v

ToolfAdd.
correct.

Press the Magazine list soft key
The control opens the magazine list.
Press the Tools in program soft key

The control shows the tools from the NC program
currently opened.

Magazine
list

Tools in
program

VvV vV Vv

o If you have loaded an NC program, you can also use the
Tools in program filter during the Tool change function.

Further information: "Editing the magazine list", Page 129
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Additive compensation

The control manages 16 additive compensation values. You can edit e e e [ T ]
the compensation values in Program run submode and activate % 23.405 oK u 0.000 10
them with G149 in a smart. Turn program or in ICP finishing cycles. 2 370362 P LA S

a He oo
e =g s, e [

END PGH
— & 0FF
OFE] _ on

ez

g
g

Entering additive compensation:

> Press the Tool/Add. correct. soft key T —

Tool/Add.
correct.

d

4 08 N
N3 T1 10%001" TP cut longitud. $754 G14 0O e !
N4 T4 10*091AP1* ICP Finish longit. 3754 G148

e > Press the Additive correct. soft key

correct.

Enter the number of the additive compensation
Enter the compensation values
Press the Save soft key

The valid compensation values are displayed in
the input window and adopted

Tool
correct.

Additive rret
correct . List

v Vv Vv Yy

Save

Reading additive compensation:

e > Press the Tool/Add. correct. soft key

correct.

e > Press the Additive correct. soft key

correct.

» Enter the number of the additive compensation
Place the cursor in the next input field

> The control displays the valid compensation
values

v

Deleting additive compensation:

e > Press the Tool/Add. correct. soft key

correct.

o » Press the Additive correct. soft key

correct.

» Enter the number of the additive compensation
> Press the Delete soft key

> Press the Delete soft key—the values of this
compensation are deleted

> Alternative: Press the Delete all soft key
> All compensation values will be deleted

Delete

Delete
all

0 B Entered values are added to the existing compensation

values and are immediately effective in the display. The
control moves in the compensation direction by the
compensation value in the following traverse block

® The compensation values are saved in an internal table
and are available in any program

® Delete all additive compensation values when you set up
the machine again
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Program execution in dry run mode

The dry run mode is used for fast program execution up to a point at
which machining is to resume.

The following requirements must be met before starting a dry run:

® The control must be prepared by the machine tool builder for dry
run. (The function is usually activated with a keylock switch or a
key)

® The Program run submode must be activated

When dry run is activated, the spindle status and the spindle speed
are frozen.

NOTICE

Danger of collision!

In dry run mode, the control performs all movements (except
thread cuts) at rapid traverse. There is an increased danger of
collision during dry run mode!

» Use the dry run mode only for air cuts

> Reduce the feed rate with the override potentiometer if
necessary

After deactivation of dry run mode, the control returns to the
programmed feed rates and the programmed spindle speed.
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6.10 Load monitoring (option 151)

@ Refer to your machine manual.

This function must be set up by your machine
manufacturer.

0 The following steps are required before you can use the
load monitoring feature in Program run submode:

® Define the respective machine parameters in the
System section
Further information: "List of machine parameters’,
Page 608

® |n smart.Turn operating mode, define the type of load
monitoring with G996 and the monitoring zone with
G995 in your program
Further information:smart. Turn and DIN Programming
User's Manual

During a machining operation with active load monitoring, the
control compares the current utilization of the drives specified by
G995 with the respective limit values. To calculate the limit values
for a monitoring zone defined with G995, the control uses reference
values determined during reference machining as well as predefined
factors specified in the machine parameters.

If the utilization limit 1 or the utilization sum limit is exceeded, the
control issues a warning and sets the corresponding diagnostic bits
in Tool editor mode of operation in order to identify the active tool
as worn-out.

If the utilization limit 2 is exceeded, the control issues an error
message, stops the machining operation and sets the corresponding
diagnostic bits in Tool editor mode of operation in order to identify
the active tool as broken.

You can manage the diagnostic bits in Tool editor mode of
operation.

Further information: "Diagnostic bits", Page 569

o If tool life monitoring is active, the control will automatically
insert a predefined replacement tool during the next tool
call in order to replace the tool that has been flagged as
worn-out or broken. As an alternative to the automatic
evaluation of the diagnostic bits by the tool life monitoring
function, you can also evaluate the diagnostic bits in your
program.
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Keep in mind that load monitoring is not possible for
hanging axes without counterweight!

Note that load monitoring only works to a limited extent if
the load changes are small. Therefore, monitor the drives
that are subjected to significant loads, such as the main
spindle.

When face turning with a constant surface speed,
remember that the load monitoring feature will monitor
the spindle up to a maximum of 15 % of the nominal
acceleration defined in the machine parameters. Since
acceleration increases as a result of the change in
rotational speed, the control only monitors the period after
the first cut!

The load monitoring function compares current utilization
values with maximum limit values. For proper comparison,
the utilization values must not be too low.

Since the utilization depends on the cutting conditions,
the following example is provided for your guidance. It
illustrates the required values for the machining of steel:

B Longitudinal turning: Cutting depth > 1 mm
® Recessing: Cutting depth > 1 mm
= Drilling into solid material: Hole diameter > 10 mm

Reference machining
During reference machining, the control determines the maximum

utilization and the total utilization (utilization sum) for each
monitoring zone. The determined values are used as reference
values. To calculate the limit values for a monitoring zone, the

control uses the determined reference values and the predefined
factors specified in the machine parameters.

During reference machining, the block scan feature is not
available.

Perform reference machining under the conditions in which
the parts will later be produced, for example, with respect to
feed rates, spindle speeds, and the type and quality of the
tools you will be using.
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Reference machining:
S > Select the Program run submode and open the

NC program
j'ﬂ" » Activate load monitoring: Select the Sequence
il menu item
_jﬂ » Select the Load monitoring ON menu item
Bl
w » Select reference machining: Sequence menu
il
w » Select the Reference machining menu item
Bz > The control shows the title bar with a green
background.
13 > Start reference machining: Press the NC start key

> The control executes the machining operation and
saves the reference data to a separate file.

> After the successful completion of reference
machining, the control displays an information
message.

i > Press the OK soft key

o Program M30 or M99 to conclude reference machining.
If the program is aborted during machining, no reference
data is saved. In this case you need to execute reference
machining again.

o Reference machining must be repeated if you make any
changes to your program; for example:

Defining new zones

Deleting existing zones

Changing zone numbers

Changing, adding or removing axes within a zone
Changing feed rates or spindle speeds

Changing tools

Changing cutting depth values
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Checking the reference values

After the successful completion of reference machining, check the
determined reference values.

0 The load monitoring function compares current utilization

values with limit values. For proper comparison, the
reference values for utilization must not be too low. Check
the determined values and, if required, remove monitored
axes with a utilization rate of less than 5 % from the
monitoring zone.

Meanings of the values:

Utilization: Determined drive torque relative to the rated torque
of the drive in [%]

Utilization sum: Sum of the utilization values in the monitoring
zone in [%*ms]

Opening the reference values:

:jﬂ > Select the Display menu item

L

jﬂ: > Select the Edit load data menu item

2 ol > The control opens the Set load data form

containing the parameters listed below. In
addition, the determined values are displayed as a
bar graph

Cycle parameters:

Z0: Zone number — Number of the monitoring zone

AX: Axis name — Monitored axis

CH: Channel no. — Selected channel

T: Tool pocket of the active tool in the monitoring zone

ID: ID no. — Name of the active tool in the monitoring zone

P: Utilization — Maximum utilization during reference machining

PA: Utilization — Maximum utilization during the current
machining operation

PG1: Limit value — Utilization limit 1

PG2: Limit value — Utilization limit 2

W: Utilization sum during reference machining

WA: Utilization sum during the current machining operation

WGF: Limit value factor — Factor for the limit of the utilization
sum
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Bar graph:
®  Thick upper bar (display in %):
®  Green: Range up to maximum Utilization P during reference
machining.
Yellow: Range up to utilization limit T (PG1).
Red: Range up to utilization limit 2 (PG2).
Magenta: Maximum utilization during last machining
operation (PA).
®  Thin lower bar (display standardized to reference value 1):
= Green: Range up to maximum utilization sum during reference
machining (W).
Yellow: Range up to limit of the utilization sum (WGF).

Magenta: Maximum utilization sum during last machining
operation (WA).

After reference machining, the value W equals WA and the
value P equals PA. They are used as the reference values
for calculating the limit values.

Adapting the limit values

After successful reference machining, the control uses the reference
values and the predefined factors specified in the machine
parameters to calculate the limit values.

You can adapt the calculated limit values as required for the
subsequent production.

Adapting the limit values:

1o » Display the limit values: Select the Display menu
EEE .
| item
JII:_ » Select the Edit load data menu item
o ol I > The control opens the Set load data form
» Check the limit values
» If required, adapt the parameters PG1, PG2 or
WGF

Be sure to adapt the correct limit values. First, press the
Next zone and Next axis soft keys to select the form
containing the limit values you want to change! As an
alternative, you can use the selection lists of the ZO and AX
parameters to select the correct form. Save the changes
separately for each axis by pressing the Save soft key!

Reference machining does not have to be repeated after
adapting the limit values. You can continue production with
the adapted limit values.
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Using load monitoring during production

- - im0 B
Keep in mind that you cannot adapt the limit values 35 | S
during machining. Adapt the limit values before starting a MR - » I
hini 1 2 -78.856 42 b 0.000 T 2 = “
machining operation. ¢ S e o
PRTCRE R Rt TS - LT |
Atprog d#sequonce HHinicpiay -
During Program run submode, the control monitors the utilization e — | KR =
and the utilization sum in each interpolator cycle. In parallel with [« I —— ® b4
machining, you can display a graph of the current utilization values 5 [—— s o TS
for all monitored axes of the active zone. i — T J
W [m3 W [TEma -
. . - e ||
Opening the graph during machining: T i

Next
axis.

T -

—jﬂ Displaying the utilization values: 5
i [ I Select the Display menu item

v

Lo

» Select the Edit load data menu item

o2l
i > The control opens the Set load data form and
additionally displays the determined values as a
bar graph
Sho ac- Displaying the current utilization values:
He e > Press the Show active zone soft key
> The control automatically switches to the
current monitoring zone and displays the current
utilization values as a bar graph
Bar graph:

m Thick upper bar (display in %):
= Green: Current utilization (PA).
®  Thin lower bar (display standardized to reference value 1):
®  Green: Current peak value between 0 and limit value 1 (P).
m Yellow: Current peak value between P and limit value 1 (PG1).
® Red: Current peak value between PG1 and limit value 2 (PG1).
®  Thin lower bar (display standardized to reference value 1):
m Green: Current utilization sum (WA).
= Yellow: Current utilization sum up to the limit value (WGF).
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6.11 Graphic simulation

The Simulation submode enables you to check the machining
sequence, the proportioning of cuts and the finished contour before
actual machining.

In Machine operating mode and in Teach-in submode, this function
simulates the execution of a single teach-in cycle; in Program Run

submode, it simulates a complete teach-in program or DIN program.

A programmed workpiece blank is displayed in Simulation
submode. The control also simulates machining operations that
are executed with a traversable spindle or the C axis on the face or
lateral surface. This allows you to check the complete machining
process.

In Machine operating mode and Teach-in submode, the teach-in
cycle you are currently processing is simulated. In Program run
submode, the simulation starts from the cursor position. smart.Turn

and DIN programs are simulated from the beginning of the program.

Further information: "Simulation submode", Page 532
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6.12 Program management

Program selection

By default, Program run submode automatically loads the most Drogmnn | Damtan | s B

recently used program. Use machine parameter 601814 to specify %0 23.405 ax u 0.00010

that the program will not be selected automatically. z 317342 B oo |
¥ 0.000 oY | o @ .00

In the program selection, the programs available in the control are T Rl | Eri e AT
listed. Select the desired program or use the ENT key to go to the s 3 : -

File name input field. In this input field, you limit the selection or :
enter the program name directly. i T I00e" cu

0 > Press the Program list soft key: Use the soft keys
et for selecting and sorting the programs

a8
2754 G14 a8
. %754 G14 08

| Vi erisa

Tool/Add. L
e | gL

correct .

Single
block

Progran
start

Progran
List

Base
blocks

Soft keys in the program selection dialog

e Display the file attributes:
m Size

m Date
B Time

Switch between Teach-in and DIN/smart. Turn
programs

DIN

o Open the file management soft-key menu
i Further information: "File manager", Page 183

—_

Open the sorting functions soft-key menu

Sorting

— ]

Open the project management soft-key menu
Further information: "Project management’,
Page 184

Alphabetic Open the alphabetic keyboard
Keybeard Further information: "Alphabetic keyboard",
Page 75

Open the program for the automatic start

Project

Open

Close the program selection dialog. The program
previously active in Program run submode
remains effective

Cancel
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Soft keys for sorting functions

Details

Display the file attributes:
m Size
® Date
B Time

Sozt by
file name

Sort the programs by file name

Sort by
size

Sort the programs by file size

Sort
by date

Sort the programs by change date

Update

Update the marked program

Reverse
sorting

Reverse the sorting direction

Open

Open the program for the automatic start

Back

182

Return to program selection dialog
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File manager

With the file management functions, you can copy, delete and
otherwise manipulate files. You can select the program type
(teach-in, smart.Turn or DIN program) before calling the program
organization.

File manager soft keys

Ty Switch between directory and file window

files

o Cut marked file

out

Copy marked file

Copy

Insert the file stored in the buffer memory

Insert

Rename marked file

Rename

Delete the marked file following confirmation
prompt; program block display must not be open
in any operating mode

Delete

- Return to the program selection dialog
aC|

Other soft keys

Display details

Details

Hazk Mark all files
all

Update the marked program

Update

o Activate/deactivate write protection for the
EEotection marked program

i Open the alphabetic keyboard

keyboard

ok Return to the program selection dialog
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Project management

You can make your own project folder in the project management
so that you can centrally manage associated files. When you
create a project, a new folder is set up with the corresponding
subfolder structure in the TNC:\Project\ directory. You can save
your programs, contours and drawings to the subfolders.

The Project soft key activates the project management. The
control shows you all existing projects in a tree structure. In project
management, the control also opens a soft-key menu that allows
you to create, select, and manage projects. To reselect the standard
directory of the control, select the TNC:\nc_prog folder and press
the Select std. directory soft key.

Soft keys project

Create new project

New
project

Copy marked project

Copy
project

Ll Delete marked project following confirmation
project prompt

Rename marked project

Rename
project

Open standard directory

Selection
of standard

Selection
of PLC:

Open machine tool builder programs

Select Select marked project

project

Select std.
directory

Select standard directory

You can select any project names. The subfolders (dxf, gti,
gtz, ncps and Pictures) have predefined names that must
not be changed.

All existing project folders are displayed in the project
management. Use the file manager to switch between
subfolders.
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6.13 Conversion into DIN format

The "Convert to DIN" function enables you to convert a Teach-in
program to a smart.Turn program with the same functionality. You
can then optimize, expand such a smart.Turn program, etc.

Making a conversion
Converting into DIN format:

e E » Press the Cycle program --> DIN soft key (main
-> DIN menu)
> Select the program to be converted

B e, > Press the Cycle program --> DIN soft key
= L (program selection menu)

The generated DIN program has the same program name as the
Teach-in program.

Should the control encounter any errors during conversion, it
generates an error message and cancels conversion.

If a program with the name used is open in the smart. Turn editor,
the conversion must be confirmed with the Overwrite soft key. The

control overwrites the program that is open in the smart.Turn editor.
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6.14 Units of measure

The control is operating in either the metric or inch system.
Depending on the unit of measure, the units and decimal places
listed in the tables are used in the display values and entries.

Units
Metric Inches
Coordinates, lengths, mm inch
path data
Feed rate mmy/rev or in./rev orin./min
mm/min
Cutting speed m/min ft/min (feet/min)

Number of decimal places in display values and entries

Metric Inches
Coordinate data and path 3 4
data
Compensation values 3 5

The inch/metric setting is also evaluated for the display values and
entries in the tool management.

Use the unitOfMeasure machine parameter (101107) to set the unit
of measure to metric/inches. Changed metric/inch settings become
effective immediately, with no need for a restart.

The basic block display also switches to inches.

0 B The unit is defined in all NC programs; metric programs
can be run while inch mode is active and vice versa
= New programs are created in the selected unit
= Refer to your machine manual if you want to know
whether and how the handwheel resolution can be set
to inches
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7.1  Working with cycles

Before you can use the cycles, you must set the workpiece datum
and ensure that the tools you are going to use have been described.
You enter the machine data (tool, feed rate, spindle speed) in Teach-
in submode together with the other cycle parameters. In Machine
mode, you must program this machine data before calling a cycle.

o The cutting data can be taken from the technology
database using the Proposed technology soft key. For
this database access, a machining type is permanently
assigned to every cycle.

Define the individual cycles as follows:

= Position the tool tip with the handwheel or the jog buttons at the
starting point of the cycle (only in Machine mode)

Select and program a cycle

Graphically test the cycle

Execute the cycle

Save the cycle (only in Teach-in submode)

Cycle starting point

In Machine mode, cycles will be executed from the current tool
position.

In Teach-in submode, you enter the starting point as one of the
parameters. The control moves to this position at rapid traverse
using the shortest path (diagonal) before executing the cycle.

NOTICE

Danger of collision!

The control does not automatically check whether collisions can
occur between the tool and the workpiece. There is danger of
collision during the approach movement!

> If necessary, program an additional rapid traverse path to a
safe auxiliary position
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Help graphics

The functions and parameters of the Teach-in cycles are illustrated
in the graphic support window. These graphics usually show an
external machining operation.

@ > The triple-arrow key allows you to switch between
the help graphics for internal and external
machining

Elements used in the graphic support window:
= Broken line: Rapid traverse path
® Continuous line: Feed path

® Dimension line with arrow head on one side: Directional
dimension—the algebraic sign defines the direction

® Dimension line with arrow head on both sides: Absolute
dimension—the algebraic sign has no effect

DIN macros
DIN macros (DIN cycles) are DIN subprograms.
Further information: "DIN cycles", Page 422

You can integrate DIN macros in Teach-in programs. Make sure that
the DIN macros do not contain any datum shifts.

NOTICE

Danger of collision!

In Teach-in submode, all datum shifts contained in a DIN cycle
(DIN macro) will be reset after the cycle has been executed.
Danger of collision during subsequent machining operations!

» Use DIN cycles without datum shifts

Graphical test run (simulation)

Before executing a cycle, you can graphically test the contour details
and the machining sequence.

Further information: "Simulation submode", Page 532
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Contour follow-up in Teach-in submode

The contour follow-up function updates the originally defined
workpiece blank with every machining step. The turning cycles take
the current contour of the workpiece blank into account for the
calculation of infeed and machining paths. Air cuts are avoided and
approach paths optimized.

To activate contour follow-up in Teach-in submode, program a
workpiece blank and select "With contour follow-up" in the RG
parameter.

Further information: "Workpiece blank cycles", Page 196

o When contour follow-up is active, you can also use modal
functions, such as interrupted feed or datum shift.

Contour follow-up can only be used for turning operations
and centric drilling.

Cycle run with active contour follow-up (RG: 1):

m Pressing the NC start key initiates a search for the selected cycle
for mid-program startup

® The next NC start executes the M commands (e.g. direction of
rotation)

B The next NC start positions the tool to the last programmed
coordinates (e.g. tool change point)

B The next NC start runs the selected cycle

Cycle keys

You can execute a programmed teach-in cycle by pressing the
NC start key. NC stop interrupts a running cycle. If you press

NC stop during thread cutting, the tool is lifted off the contour and
then stopped. The cycle has to be restarted.

During a cycle interruption you can:

B Resume cycle execution with the NC start key. The control will
always resume execution of the cycle at the point of interruption,
even if you have moved the axes in the meantime

®  Move the axes with the manual direction keys or the handwheel
= Terminate the machining process with the BACK soft key

Switching functions (M functions)

The control generates all switching functions that are necessary for
running a cycle.
The direction of spindle rotation must be defined in the tool

parameters. Using the tool parameters, the cycles generate spindle
trigger functions (M3 or M4).

Refer to your machine manual.

On your lathe, other or additional M commands may apply
to the automatically triggered switching functions.
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Comments

You can assign a comment to an existing Teach-in cycle. The

comment is inserted in brackets [...] below the cycle.
Adding or editing comments:

> Create and select a cycle
» Press the Change text soft key

> Press the GOTO key to show the alphabetic
keyboard

» Enter the comment with the on-screen alphabetic
keyboard

A9 > Apply the comment
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Teach-in | Working with cycles

Cycle menu

The main menu shows the cycle groups. Once a group has been Freschin [Oemrrm | Reees B
selected, the menu items for the individual cycles appear. % 300.000 aX " 0.900 o _
You can use ICP cycles for complex contours, and DIN macros ALy ] —— & |
for technologically sophisticated machining operations. In cycle it o A M S w1 Bl 1mﬁii|
programs, the names of the ICP contours and DIN macros are at the J
end of the line of the cycle. B o e L —
Some cycles offer optional parameters. That means, specific R T e J
contour elements will only be machined if you set the corresponding i _]
parameters. The identification letters for optional parameters and | @J
parameters that are preassigned default values are displayed in gray. | o
The following parameters are used only in Teach-in submode: oo | e || oo | el I B B N

® Start point X, Z
® MachinedataS,F, Tand ID

Menu item Cycle groups

Define workpiece blank

Defining standard workpiece blanks or workpiece
blanks with ICP

Single cuts

Positioning in rapid traverse, linear and circular
single cuts, chamfers, and rounding arcs

Roughing cycles lon/trans

Roughing and finishing cycles for longitudinal and
transverse machining

Recessing cycle

Cycles for recessing, contour recessing, undercuts
and parting

Thread cutting
Thread cycles, relief turns and thread repair

Drilling

Drilling cycles and patterns for face and later-
al-surface machining

Millg

Milling cycles and patterns for face and later-
al-surface machining

M RE E R R

DIN cycle
Including DIN macros

=[]

Soft keys in cycle programming: Depending on the type of cycle, you
define the variants of the cycle by soft key.
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Soft keys in cycle programming

Edit
IcpP

Call the interactive contour input

T-Change
approach

Move to the tool change position

Spindle
Stop M19

Activate spindle positioning (M19)

With
return

= On: Tool returns to starting point
m  Off: Tool remains at cycle end position

Finishing
Iun

Switch to the finishing operation

Expanded

Switch to the expanded mode

Tool
List

Open the turret list and tool list. You can load the
tool from the list.

Take over
position

Take over the actual X and Z positions in Teach-in
submode

Proposed

technology

Accept the proposed values for feed rate and
cutting velocity from the database

Constant
speed

= On: Constant speed (rpm)
= Off: Constant surface speed (m/min)

Pattern
linear

Linear drilling and milling patterns on face or later-
al surface

Pattern
circular

Circular drilling and milling patterns on face or
lateral surface

Input
finished

Apply entered or changed values

Back

Cancel the current dialog

If you have confirmed the cycle with the Input finished soft key, a
further soft-key row is displayed.
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Soft keys in cycle programming

s Tool compensation
poteet Further information: "Tool compensation in
Teach-in submode', Page 194

T Initiate cycle in Program Run, Single Block

block

Display basic blocks

Base
blocks

T Display simulation
Ve

Save the cycle (only with Add cycle)

Save

Overwrite the cycle (only with Edit cycle)

Over-
write

Ak Return to cycle description

The machine parameter cycleAlwaysSave (no. 604903)
defines whether a cycle can be saved without previous
simulation or execution.

Tool compensation in Teach-in submode

Tool compensation in Teach-in submode

You can set tool compensations with the handwheel or enter them
into a dialog field.

Defining tool compensation:
> Define the cycle
> Press the Input finished soft key

Input
finished

s > Press the Tool correct. soft key

correct.

> Press the Set by handwheel soft key

Set by
handwheel

> Alternative: Press the Set compensation soft key

Set comp-
ensation
—]

S > Press the X compns. of tool (or Z compns.) soft
of tool key

> Determine the compensation value by handwheel;
the value is shown in the distance-to-go display

> Alternative: Enter the compensation value dx (or
dz, dy)

) > Press the Save or Overwrite soft key

194 HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022



Teach-in | Working with cycles

Addresses used in many cycles

Safety clearance G47

Safety clearances are used for approach and departure paths. If the
cycle run takes a safety clearance into account during execution you
will find the address G47 in the dialog.

Proposed value:
Further information: "List of machine parameters’, Page 608

Safety clearances SCI and SCK

The safety clearances SCl and SCK are considered for approach and
departure paths in drilling and milling cycles.

= SCI: Safety clearance in the working plane

m SCK: Safety clearance in infeed direction

Proposed value:

Further information: "List of machine parameters’, Page 608

Tool change point G14
With the address G14, you program a movement of the slide to the

saved tool change position at the end of the cycle. o F
Further information: "Defining the tool change position”, Page 138 B e ‘1”
You can influence the approach to the tool change point as follows: N 1,,,,;,05
= No axis (do not approach the tool change position)

= 0: Simultaneously (default) ws .

m 1:First X, then Z A gM

m 2:First Z, then X P :

® 3:0nly X N

B 4:0nlyZz

® 5:0nly Y (machine-dependent)

® 6 Simultaneous w/ Y (machine-dependent)

Cutting limits SX, SZ

With the addresses SX and SZ you limit the contour area to be
machined in the X and Z directions. Seen from the tool position at
the beginning of the cycle, the contour to be machined is truncated
at these positions.

Additive compensation Dxx

With the address Dxx you activate an additive compensation for the
entire cycle run. The xx stands for the compensation numbers 1 to
16. The additive compensation is switched off again at the end of
the cycle.
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7.2 Workpiece blank cycles

Menu item Meaning

With the workpiece blank cycles you can
describe the workpiece blank and the setup
used. The workpiece blank cycles do not
influence the machining process.

The contours of workpiece blanks are shown
during the simulation of the machining
process.

Menu item Workpiece blank cycles

Bar/tube blank
Defining a standard workpiece blank

Teach-in | Workpiece blank cycles

we
Z
v

=) Teach-in

gaifd &im

300.000 aX
450,000 a2
0.000 aY
o 1 118
T

| %> smart.Tum

X

3009 a/nin
1168

i

| /1) Tool aditor |
0.000 I 801
T 16
B @ o.000q

- F 100%
sooo w1 R {00 S1 1002
jefine vorkpiece blan

=

Bar/tube blank

ICP workpiece blank contour
Free workpiece blank description with ICP

Bar/tube blank

» Select Define workpiece blank

» Select Bar/tube blank

The cycle describes the workpiece blank and the setup (clamping)
used. This information is evaluated in the Simulation submode.

Cycle parameters:

X: Outside diameter

Z: Length — Including transverse oversize and clamping range
I: Inside diameter

K: Righthnd edge — Transverse oversize

B: Clamp range

J: Clamp type

= 0: Not clamped

= 1: Externally clamped

= 2: Internally clamped

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

® Main drive
m  Opposing spindle for rear-face machining

B RG: Activate contour follow-up — Contour follow-up for Teach-
in submode

= 0: Without contour follow-up
= 1: With contour follow-up

Further information: "Contour follow-up in Teach-in submode’,
Page 190
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ICP workpiece blank contour
t > Select Define workpiece blank

@ > Select ICP workpiece blank contour

The cycle describes the workpiece blank and the setup (clamping)
used. This information is evaluated in the Simulation submode.

Cycle parameters:

X: Chuck diameter

Z: Chuck position in Z

B: Clamp range

J: Clamp type

= 0: Not clamped

= 1: Externally clamped
® 2: Internally clamped
= RK: ICP contour number

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

B Main drive
m Opposing spindle for rear-face machining

® RG: Activate contour follow-up — Contour follow-up for Teach-
in submode

= 0: Without contour follow-up
= 1: With contour follow-up

Further information: "Contour follow-up in Teach-in submode',
Page 190
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Teach-in | Single cut cycles

7.3 Single cut cycles

Menu item Meaning D |© st BB
. . R®°  300.000 aX U 0.000 0 081
ﬁ In the single cut cycles you position the tool 2 450.000 62 % . -1
in rapid traverse, perform linear or circular C T N He aumg

g X B et e 1§ s e = |

cuts, machine chamfers or rounding arcs, L T
and enter M functions. " ST

Menu item Single cut cycles ‘ BN L |
o Rapid positioning ‘ B R e = |
Iﬁ i é‘ ‘Rapid positioning 13:08
= 1 change Tool change point s | | ‘ ‘ i |
I }g” V approach
- &

e Linear mach. longit./Linear mach. transv.
‘ N |} Single longitudinal/transverse cut

Linear machining in angle: Single oblique
cut

Circular machining: Single circular cut
(cutting direction depends on the selected
menu item)

Cham: Machine a chamfer

Round.: Machine a rounding

- Call an M function
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Rap. trav. positioning

ﬁ > Select Single cuts
B o

Iﬂ,;,:ﬁ > Select Rap. trav. positioning
I

The tool moves at rapid traverse from the Start point to the Target
point.

Cycle parameters:
m X, Z: Start point

® X2,Z2: Target point

® T: Tool number — turret pocket number
= ID:ID no.
|
|

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

®  Main drive

m  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)
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Teach-in | Single cut cycles

Approaching the tool change position

ﬁ » Select Single cuts 1) 5
o B oL bs
.- > Select Rap. trav. positioning ? s
1/ pret
= S » Press the T-Change approach soft key
approach G4 é . b
bor

The tool moves at rapid traverse from the current position to the P
Tool change point. L [E——

Further information: "Tool change point G14", Page 195

After reaching the tool change point, the control switches to the tool
indicated in T.

Cycle parameters:

® G14: Tool change point — Sequence (default: 0)
0: Simultaneously (diagonal path of traverse)
: First X, then Z

: First Z, then X

: Only X

:Only Z

: Only Y (machine-dependent)

m  6: Simultaneous w/ Y (machine-dependent)
T: Tool number - turret pocket number

ID: ID no.

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

®  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

U A W N =
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Linear mach. longit.

ﬁ » Select Single cuts

ke » Select Linear mach. longit.
e » Select the scope of the cycle:

return

m  Off: When the cycle is completed, the tool
remains at the cycle end position

= On: The tool returns to the starting point

Linear mach. longit.: The tool moves from the Start point to the
End point contour Z2 at the programmed feed rate and remains at
the cycle end position.

Linear mach. longit. (With return): The tool approaches the
workpiece, executes the longitudinal cut and returns to the Start
point at the end of cycle.

Cycle parameters:

X, Z: Start point

X1: Start point contour (if With return is active)

Z2: End point contour

T: Tool number - turret pocket number

G14: Tool change point (if With return is active)

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

®  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

N

Type of machining for technology database access:
Finishing

Cycle execution if With return is active:

1 Move from Start point to Start point contour X1

2 Move to End point contour Z2 at programmed feed rate
3 Retract and return to Start point on paraxial path
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Transv. linear maching

ﬁ » Select Single cuts

1-&# » Select Transv. linear maching

o » Select the scope of the cycle:

et = Off: When the cycle is completed, the tool
remains at the cycle end position

= On: The tool returns to the starting point

Transv. linear maching: The tool moves from the Start point to the
End point contour X2 at the programmed feed rate and remains at
the cycle end position.

Transv. linear maching (With return): The tool approaches the
workpiece, executes the transverse cut and returns to the Start
point at the end of cycle.

Cycle parameters:

X, Z: Start point

Z1: Start point contour (if With return is active)

X2: End point contour

T: Tool number - turret pocket number

G14: Tool change point (if With return is active)

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

®  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

MFS: M at beginning: M function that is executed at the beginning

Type of machining for technology database access:
Finishing

Cycle execution if With return is active:

1T Move from Start point to Start point contour Z1

2 Move to End point contour X2 at programmed feed rate
3 Retract and return to Start point on paraxial path
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Linear machining in angle

ﬁ » Select Single cuts

,,,,, 4# » Select Linear machining in angle
o » Select the scope of the cycle:

return

m  Off: When the cycle is completed, the tool
remains at the cycle end position

= On: The tool returns to the starting point

Linear machining at angle: The control calculates the Target
position and moves the tool on a straight line from the Start point
to the Target position at the programmed feed rate. When the cycle
is completed, the tool remains at the cycle end position.

Linear machining at angle (With return): The control calculates
the Target position. The tool then approaches the workpiece,
executes the linear cut and returns to the Start point at the end of
cycle. Tool-tip radius compensation is taken into account.

Cycle parameters:

X, Z: Start point

X1, Z1: Start point contour (if With return is active)
X2,Z2: End point contour

A: Start angle (range: -180° < A < 180°)

G47: Safety clearance (if With return is active)

T: Tool number - turret pocket number

G14: Tool change point (if With return is active)

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

B Main drive

m Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

X2, 72

X2, A

Z2, A

X2, 72

X2, A

Z2, A

o Type of machining for technology database access:
Finishing

o Parameter combinations for defining the target point: see
help graphic
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Cycle execution if With return is active:
7 Calculate Target position

2 Move on linear path from Start point to Start point contour X1,
Z1

3 Move to Target position at programmed feed rate
4 Retract and return to Start point on paraxial path
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Circular machining

ﬁ » Select Single cuts

Ié » Select Circular machining (counterclockwise)
— » Alternative: Select Circular machining
ki (clockwise)

i > Select the scope of the cycle:

return

= Off: When the cycle is completed, the tool
remains at the cycle end position

B On: The tool returns to the starting point

Circular machining: The tool moves in a circular arc from the Start
point X, Z to the End point contour X2, Z2 at the programmed feed
rate and remains at the cycle end position.

Circular machining (With return): The tool approaches the
workpiece, executes the circular cut and returns to the Start point at
the end of cycle. Tool-tip radius compensation is taken into account.

Cycle parameters:

X, Z: Start point

X1, Z1: Start point contour (if With return is active)
X2,Z2: End point contour

R: Radius

G47: Safety clearance (if With return is active)

T: Tool number - turret pocket number

G14: Tool change point (if With return is active)

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

B WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

B Main drive

m  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Finishing
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Cycle execution if With return is active:

T Move on paraxial path from Start point to Start point contour
X1,Z1

2 Move in circular arc to End point contour X2, Z2 at programmed
feed rate

3 Retract and return to Start point on paraxial path
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Chamfer
» Select Single cuts

» Select Chamfer

o » Select the scope of the cycle:

et = Off: When the cycle is completed, the tool
remains at the cycle end position

= On: The tool returns to the starting point

Chamfer: The cycle produces a chamfer with dimensions relative to
the corner of the workpiece contour. When the cycle is completed,
the tool remains at the cycle end position.

Chamfer (With return): The tool approaches the workpiece,
machines the chamfer with dimensions relative to the corner of the
workpiece contour and returns to the Start point at the end of cycle.
Tool-tip radius compensation is taken into account.

Cycle parameters:

X, Z: Start point

X1, Z1: Contour corner

A: Start angle — Angle of the chamfer (range: 0° < A < 90°)

I, K: Chamfer width in X and Z

J: Position (default: 1)

The algebraic sign determines the cutting direction (see help
graphics).

G47: Safety clearance (if With return is active)

T: Tool number - turret pocket number

G14: Tool change point (if With return is active)

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

®  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Finishing
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Parameter combinations for defining the chamfer:

I or K (45° chamfer)
K
LAorK A

Cycle execution if With return is active:

.

2
3
4

Calculate chamfer starting point and chamfer end point
Move on paraxial path from Start point to chamfer start point
Move to chamfer end point at programmed feed rate

Retract and return to Start point on paraxial path
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Rounding
ﬁ » Select Single cuts
ﬂé » Select Rounding
o » Select the scope of the cycle:
i = Off: When the cycle is completed, the tool

remains at the cycle end position
= On: The tool returns to the starting point

Rounding: The cycle produces a rounding with dimensions relative
to the corner of the workpiece contour. When the cycle is completed,
the tool remains at the cycle end position.

Rounding (With return): The tool approaches the workpiece, ¥ L
machines the rounding with dimensions relative to the corner of the

workpiece contour and returns to the Start point at the end of cycle. ’ y
Tool-tip radius compensation is taken into account.

Cycle parameters: LA L] BT
= X, Z: Start point 4@2 R o |

® X1,Z1: Contour corner A
® R Rounding

= J: Position (default: 1)

The algebraic sign determines the cutting direction (see help

graphics).

G47: Safety clearance (if With return is active)

T: Tool number - turret pocket number

G14: Tool change point (if With return is active)

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

B Main drive

m Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Finishing
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Cycle execution if With return is active:
1 Calculate starting point and end point of rounding

2 Move on paraxial path from Start point to starting point of
rounding

3 Move in circular arc to end point of rounding at programmed
feed rate.

4 Retract and return to Start point on paraxial path
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M functions

Machine commands (M functions) are only executed after NC start
has been pressed. With the M list soft key you can display an
overview of the available M functions. For the meaning of the M
functions, refer to your machine manual.

M function:
ﬁ > Select Single cuts
& > Select M function
o) M
» Enter the number of the M function
Toput » Confirm your input
finished
— > Press the NC start key

11

Spindle stop M19 (spindle positioning):

ﬁ > Select Single cuts
s » Select M function
3™
S— > Activate M19
Stop M19
> Enter the stopping angle
— » Confirm your input
finished
T_ll > Press the NC start key
‘_
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7.4 Turning cycles

Menu item

E

Meaning

Turning cycles can be used for roughing and
finishing of simple contours in basic mode
and complex contours in expanded mode

Further information: "ICP contours", Page 426

Proportioning of cuts: The control calculates an infeed
that is <= Feed depth P. Abrasive cuts are thus avoided

Oversizes are considered in expanded mode
Tool-tip radius compensation is active
Safety clearance after each cut:

B Basic mode: 1 mm

® Expanded mode: The safety clearance is set
separately for inside and outside machining
Further information: "List of machine parameters’,
Page 608

Cutting and infeed directions for turning cycles: The control
determines the cutting and infeed directions from the cycle
parameters.

The decisive ones are:

= Basic mode: The parameters for Starting point X, Z (in Machine
operating mode: current tool position) and Start point contour
X1/ End point contour Z2

= Expanded mode: The parameters for Start point contour X1, Z1

and End point contour X2, 72

= ICP cyc

les: The parameters for Starting point X, Z (in Machine

operating mode: current tool position) and starting point of ICP

contour

Menu item

=

Turning cycles

Cut longitud./Cut transv.
W Roughing and finishing cycle for simple
contours

Plunge longit./Plunge transv.
Roughing and finishing cycle for simple
plunge-cut contours

transv.parallel contour

Roughing and finishing cycle for any type of
contour (cutting paths parallel to finished
part)

=
|
=

ICP cut longitud./ICP cut transv.

Roughing and finishing cycle for any type of
contour

ﬁl ICP-long.parallel contour/ICP-
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Teach-in | Turning cycles

Tool position

It is important that you observe the Start point X, Z tool position
before executing any of the turning cycles in expanded mode.
The rules apply for all cutting and infeed directions as well as for
roughing and finishing:

B The starting point must not be located in the shaded area

® The area to be machined starts at the Start point X, Z if the tool
is positioned before the contour area. The control will otherwise
only machine the contour area defined

If the Start point X, Z for inside machining is located above the
turning center, only the contour area defined will be machined

(A = Start point contour X1, Z1; E = End point contour X2, Z2)

Contour elements

Contour elements in turning cycles

Basic mode
Machining a rectangular area

Expanded mode
Obligue cut at contour start

Expanded mode
Oblique cut at contour end

Expanded mode

Obligue cuts at contour start and end with
angles > 45°

Expanded mode

One oblique cut (by entering the starting
point of contour, end point of contour and
starting angle)

Expanded mode
Rounding arc

Expanded mode
Chamfer (or rounding) at contour end

Basic mode
Machining with descending contour

Basic mode
Oblique cut at contour end

Expanded mode
Rounding in contour valley (in both corners)

Expanded mode
Chamfer (or rounding) at contour start

[ EEEERE P BPEK

Expanded mode
Chamfer (or rounding) at contour end
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Cut longitud.
% » Select Roughing cycles lon/trans

% » Select Cut longitud.

The cycle roughs the rectangle described by the Start point and the
Start point contour X1/End point contour Z2.

Cycle parameters:

X, Z: Start point

m X1: Start point contour
® Z2:End point contour
m P: Feed depth — Maximum infeed depth
= H: Contour smoothing
E 0: With each cut
= 1: With the last cut
m 2: No smoothing
m G47:Safety clearance
Further information: "Safety clearance G47", Page 195
= T: Tool number — turret pocket number
= G14: Tool change point
Further information: "Tool change point G14", Page 195
= ID:ID no.
® S: Cutting speed or Constant speed
= F: Feed per revolution
B MT: M after T: M function that is executed after the T tool call
= MFS: M at beginning: M function that is executed at the beginning
of the machining step
= MFE: M at end: M function that is executed at the end of the
machining step
= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)
B Main drive
®  Opposing spindle for rear-face machining
= BW: Angle in the B axis (machine-dependent)
= CW: Reverse the tool (machine-dependent)
® HC: Shoe brake (machine-dependent)
m DF: Miscellaneous function (machine-dependent)
Type of machining for technology database access:
Roughing
214
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Teach-in | Turning cycles

Cycle run:

]

AW

O N O »

Calculate the proportioning of cuts (infeed)
Approach the workpiece from the Start point for the first pass
Move to the End point contour Z2 at the programmed feed rate

The contour is machined according to the setting in Contour
smoothing H

Retract and approach for the next pass

Repeat 3 to 5 until the Start point contour X1 is reached
Return to the Start point on a diagonal path

Move to the Tool change point according to the setting in G14
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Cut transv.
% » Select Roughing cycles lon/trans

% » Select Cut transv.

The cycle roughs the rectangle described by the Start point and the
Start point contour Z1/End point contour X2.

Cycle parameters:

X, Z: Start point

= Z1:Start point contour
E X2: End point contour
m P: Feed depth — Maximum infeed depth
= H: Contour smoothing
E 0: With each cut
= 1: With the last cut
m 2: No smoothing
m G47:Safety clearance
Further information: "Safety clearance G47", Page 195
= T: Tool number — turret pocket number
= G14: Tool change point
Further information: "Tool change point G14", Page 195
= ID:ID no.
® S: Cutting speed or Constant speed
= F: Feed per revolution
B MT: M after T: M function that is executed after the T tool call
= MFS: M at beginning: M function that is executed at the beginning
of the machining step
= MFE: M at end: M function that is executed at the end of the
machining step
= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)
B Main drive
®  Opposing spindle for rear-face machining
= BW: Angle in the B axis (machine-dependent)
= CW: Reverse the tool (machine-dependent)
® HC: Shoe brake (machine-dependent)
m DF: Miscellaneous function (machine-dependent)
Type of machining for technology database access:
Roughing
216
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Teach-in | Turning cycles

Cycle run:

]

AW

O N O »

Calculate the proportioning of cuts (infeed)
Approach the workpiece from the Start point for the first pass
Move to the End point contour X2 at the programmed feed rate

The contour is machined according to the setting in Contour
smoothing H

Retract and approach for the next pass

Repeat 3 to 5 until the Start point contour Z1 is reached
Return to the Start point on a diagonal path

Move to the Tool change point according to the setting in G14
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Cut longitud. — Expanded
% » Select Roughing cycles lon/trans

> : . —22—~ —z—
% Select Cut longitud ey 5

» Select the Expanded soft key == oo P ——

Expanded

Taking the oversizes into account, the cycle roughs the area
described by the Start point and the Start point contour X1/End
point contour Z2.

Cycle parameters:

X, Z: Start point = “n

X1, Z1: Start point contour E e i a‘]ﬁ
X2,Z2: End point contour
P: Feed depth — Maximum infeed depth I i~ \)V ]
H: Contour smoothing == | .

= 0: With each cut 2 ¢1i|74><i f ]
= 1: With the last cut = S T ‘
= 2: No smoothing

I, K: O-size X and Z

A: Start angle (range: 0° <= A < 90°; default: 0°)
W: Final angle (range: 0° <= W < 90°; default: 0°)
R: Rounding

T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

B1, B2: -B cham./+B round. (B1 at contour start and B2 at
contour end)

= B > 0: Radius of rounding

m B < 0: Width of chamfer

= BP: Interval time — time during which the feed motion will be

interrupted
The chip is broken by the intermittent feed.

® BF: Feed period — time interval until the next break
The chip is broken by the intermittent feed.

m  G47: Safety clearance
Further information: "Safety clearance G47", Page 195

B MT: M after T: M function that is executed after the T tool call

= MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

218 HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022



Teach-in | Turning cycles

WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

m Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Roughing

Cycle run:

.
2
3

0 N O o

Calculate the proportioning of cuts (infeed)
Approach the workpiece from the Start point for the first pass

Move at the programmed feed rate to the End point contour Z2
or, if defined, to one of the optional contour elements

The contour is machined according to the setting in Contour
smoothing H

Retract and approach for the next pass

Repeat 3 to 5 until the Start point contour X1 is reached
Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14
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Cut transv. — Expanded

% » Select Roughing cycles lon/trans
—n—- —z—
o m U e
% » Select Cut transv. ; Jm ‘ ”TX
| ;
_ > Select the Expanded soft key we | LLL \ ‘B
xpande
/,m ' ?
Taking the oversizes into account, the cycle roughs the area we (UL —AAR— = ‘m g
described by the Start point and the Start point contour Z1/End e

point contour X2.

Cycle parameters:

X, Z: Start point

X1, Z1: Start point contour

X2,Z2: End point contour

P: Feed depth — Maximum infeed depth Hel
H: Contour smoothing

® 0: With each cut

= 1: With the last cut 2
= 2: No smoothing

I, K: O-size X and Z

A: Start angle (range: 0° <= A < 90°; default: 0°)

W: Final angle (range: 0° <= W < 90°; default: 0°)

R: Rounding

T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

B1, B2: -B cham./+B round. (B1 at contour start and B2 at
contour end)

= B > 0: Radius of rounding

= B < 0: Width of chamfer

= BP: Interval time — time during which the feed motion will be
interrupted

The chip is broken by the intermittent feed.

® BF: Feed period — time interval until the next break
The chip is broken by the intermittent feed.

m  G47: Safety clearance
Further information: "Safety clearance G47", Page 195

B MT: M after T: M function that is executed after the T tool call

= MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

H=0
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WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

m Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Roughing

Cycle run:

.
2
3

0 N O o

Calculate the proportioning of cuts (infeed)
Approach the workpiece from the Start point for the first pass

Move at the programmed feed rate to the End point contour X2
or, if defined, to one of the optional contour elements

The contour is machined according to the setting in Contour
smoothing H

Retract and approach for the next pass

Repeat 3 to 5 until the Start point contour Z1 is reached
Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022

221




Finishing cut longitud.
% » Select Roughing cycles lon/trans

% » Select Cut longitud.

» Press the Finishing run soft key

Finishing
Tun

The cycle finishes the contour area from Start point contour X1 to
End point contour Z2.

o At the end of the cycle, the tool returns to the Start point.

Cycle parameters:

m X, Z: Start point

m X1:Start point contour
® Z2:End point contour
|

G47: Safety clearance
Further information: "Safety clearance G47", Page 195

T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

®  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Finishing

Cycle run:

1T Move in transverse direction from the Start point to the Start
point contour X1

2 Finish first in longitudinal direction, then in transverse direction
Return in longitudinal direction to the Start point
4 Move to the Tool change point according to the setting in G14

w
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Finishing cut transv.
% » Select Roughing cycles lon/trans

E » Select Cut transv. L
T

» Press the Finishing run soft key

Finishing
Tun

The cycle finishes the contour area from Start point contour Z1 to A ox2
End point contour X2.

o At the end of the cycle, the tool returns to the Start point.

Cycle parameters: ox2
= X, Z: Start point ‘
= Z1:Start point contour
E X2: End point contour
|

G47: Safety clearance r ffffffff T i
Further information: "Safety clearance G47", Page 195 N ~ e

— 71— —1
T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

®  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Finishing

Cycle run:

1T Move in longitudinal direction from the Start point to the Start
point contour Z1

2 Finish first in transverse direction, then in longitudinal direction
Return in transverse direction to the Start point
4 Move to the Tool change point according to the setting in G14

w
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Finishing cut longitud. — Expanded
% » Select Roughing cycles lon/trans

% » Select Cut longitud.

Expanded

> Select the Expanded soft key

Finishing

» Press the Finishing run soft key

run

The cycle finishes the contour area from Start point contour to End
point contour.

When the cycle is completed, the tool remains at the cycle

each-in | Turning cycles

end position.

Cycle parameters:

X, Z: Start point
X1, Z1: Start point contour _
X2,Z2: End point contour

DXX: Add. correction number (range: 1 to 16)
Further information: "Additive compensation Dxx", Page 195

G58: Contour-parallel oversize

A: Start angle (range: 0° <= A < 90°; default: 0°)
W: Final angle (range: 0° <= W < 90°; default: 0°)
R: Rounding

T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.
S: Cutting speed or Constant speed
F: Feed per revolution

B1, B2: -B cham./+B round. (B1 at contour start and B2 at
contour end)

= B> 0: Radius of rounding
= B < 0: Width of chamfer

G47: Safety clearance
Further information: "Safety clearance G47", Page 195

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

MFE: M at end: M function that is executed at the end of the
machining step

WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

B Main drive
m  Opposing spindle for rear-face machining
BW: Angle in the B axis (machine-dependent)
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= CW: Reverse the tool (machine-dependent)
= HC: Shoe brake (machine-dependent)
= DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Finishing

Cycle run:

1 Move in transverse direction from the Start point to the Start
point contour X1, Z1

2 Finish the contour area from the Start point contour X1, Z1
to the End point contour X2, Z2, taking the optional contour
elements into account

3 Move to the Tool change point according to the setting in G14
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Finishing cut transv. — Expanded
% » Select Roughing cycles lon/trans

E » Select Cut transv. L
T

> Select the Expanded soft key

Expanded

e » Press the Finishing run soft key i1 ,sz

The cycle finishes the contour area from Start point contour to End
point contour.

When the cycle is completed, the tool remains at the cycle j ;
end position. ! ox2

Cycle parameters:

= X Z Startpoint =) 3

X1, Z1: Start point contour r L oX
X2,Z2: End point contour - ad |
DXX: Add. correction number (range: 1 to 16)

Further information: "Additive compensation Dxx", Page 195

G58: Contour-parallel oversize

A: Start angle (range: 0° <= A < 90°; default: 0°)

W: Final angle (range: 0° <= W < 90°; default: 0°)

R: Rounding

T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.
S: Cutting speed or Constant speed
F: Feed per revolution

B1, B2: -B cham./+B round. (B1 at contour start and B2 at
contour end)

= B> 0: Radius of rounding
= B < 0: Width of chamfer

®  G47: Safety clearance
Further information: "Safety clearance G47", Page 195

= MT: M after T: M function that is executed after the T tool call

B MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

B Main drive
m  Opposing spindle for rear-face machining
= BW: Angle in the B axis (machine-dependent)
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= CW: Reverse the tool (machine-dependent)
= HC: Shoe brake (machine-dependent)
= DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Finishing

Cycle run:

1 Move in longitudinal direction from the Start point to the Start
point contour X1, Z1

2 Finish the contour area from the Start point contour X1, Z1
to the End point contour X2, Z2, taking the optional contour
elements into account

3 Move to the Tool change point according to the setting in G14
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Cutting, longitudinal plunge

7
=1

1 » Select Roughing cycles lon/trans

% » Select Plunge longit.

The cycle roughs the area described by the Start point contour,
End point contour and Plunging angle.

o B The tool plunges with the maximum possible angle,

leaving material remaining

®  The steeper the tool plunges into the material, the
greater the feed rate decrease (max. 50 %)

Cycle parameters:

X, Z: Start point

X1, Z1: Start point contour

X2,Z2: End point contour

P: Feed depth — Maximum infeed depth

H: Contour smoothing

® 0: With each cut

= 1: With the last cut

m 2: No smoothing

A: Plunging angle (range: 0° <= A < 90°; default: 0°)
W: Final angle (range: 0° <= W < 90°; default: 0°)
G47: Safety clearance

Further information: "Safety clearance G47", Page 195
T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

MFE: M at end: M function that is executed at the end of the
machining step

WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

® Main drive

m  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Roughing
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Cycle run:

.
2

O 00 N O

Calculate the proportioning of cuts (infeed)

Approach the workpiece from the Start point on a paraxial path
for the first pass

Plunge-cut at Plunging angle A with reduced feed

Move at the programmed feed rate to the End point contour Z2
or to the oblique surface defined by the Final angle W

The contour is machined according to the setting in Contour
smoothing H

Return and approach again for the next pass

Repeat 3 to 6 until the End point contour X2 is reached
Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14
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Cutting, transverse plunge

7
=1

1 » Select Roughing cycles lon/trans

m » Select Plunge transv.

The cycle roughs the area described by the Start point contour,
End point contour and Plunging angle.

o B The tool plunges with the maximum possible angle,

leaving material remaining

®  The steeper the tool plunges into the material, the
greater the feed rate decrease (max. 50 %)

Cycle parameters:

X, Z: Start point

X1, Z1: Start point contour

X2,Z2: End point contour

P: Feed depth — Maximum infeed depth

H: Contour smoothing

® 0: With each cut

= 1: With the last cut

m 2: No smoothing

A: Plunging angle (range: 0° <= A < 90°; default: 0°)
W: Final angle (range: 0° <= W < 90°; default: 0°)
G47: Safety clearance

Further information: "Safety clearance G47", Page 195
T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

MFE: M at end: M function that is executed at the end of the
machining step

WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

® Main drive

m  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Roughing
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Cycle run:

.
2

O 00 N O

Calculate the proportioning of cuts (infeed)

Approach the workpiece from the Start point on a paraxial path
for the first pass

Plunge-cut at Plunging angle A with reduced feed

Move at the programmed feed rate to the End point contour X2
or to the oblique surface defined by the Final angle W

The contour is machined according to the setting in Contour
smoothing H

Return and approach again for the next pass

Repeat 3 to 6 until the End point contour Z2 is reached
Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14
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Cutting, longitudinal plunge—Expanded
!_#1 » Select Roughing cycles lon/trans

% » Select Plunge longit.

> Select the Expanded soft key

Expanded

The cycle roughs the area described by the Start point contour,
End point contour and Plunging angle, taking the oversizes into

account.
o B The tool plunges with the maximum possible angle, Hed o o
leaving material remaining i ST
®  The steeper the tool plunges into the material, the or
greater the feed rate decrease (max. 50 %) Het f !
ﬂ oX2 A ¢
N | \ W +B1|
| = ﬁ il
Cycle parameters: L PR R |
H=2 i
® X, Z: Start point LS N = o
— —72—~| — 71—
® X1, Z1:Start point contour = “ .,
E X2,Z2: End point contour
= P: Feed depth — Maximum infeed depth
= H: Contour smoothing

E 0: With each cut

= 1: With the last cut

= 2: No smoothing

I, K: O-size X and Z

A: Plunging angle (range: 0° <= A < 90°; default: 0°)
W: Final angle (range: 0° <= W < 90°; default: 0°)

R: Rounding

T: Tool number — turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.
S: Cutting speed or Constant speed
F: Feed per revolution

B1, B2: -B cham./+B round. (B1 at contour start and B2 at
contour end)

= BP: Interval time — time during which the feed motion will be
interrupted
The chip is broken by the intermittent feed.

® BF: Feed period — time interval until the next break
The chip is broken by the intermittent feed.

® G47:Safety clearance
Further information: "Safety clearance G47", Page 195
= MT: M after T: M function that is executed after the T tool call

= MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step
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WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive
m Opposing spindle for rear-face machining

= BW: Angle in the B axis (machine-dependent)
= CW: Reverse the tool (machine-dependent)
® HC: Shoe brake (machine-dependent)
= DF: Miscellaneous function (machine-dependent)
Type of machining for technology database access:
Roughing
Cycle run:
1 Calculate the proportioning of cuts (infeed)
2 Approach the workpiece from the Start point on a paraxial path
for the first pass
3 Plunge-cut at Plunging angle A with reduced feed
4 Move at the programmed feed rate to the End point contour Z2
or, if defined, to one of the optional contour elements
5 The contour is machined according to the setting in Contour
smoothing H
6 Return and approach for the next pass
7 Repeat 3 to 6 until the End point contour X2 is reached
8 Return to the Start point on a paraxial path
9 Move to the Tool change point according to the setting in G14
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Cut transverse, plunge — Expanded
!_#1 » Select Roughing cycles lon/trans

m » Select Plunge transv.

> Select the Expanded soft key Het

H=0

Expanded

The cycle roughs the area described by the Start point contour, w2 [
End point contour and Plunging angle, taking the oversizes into K
account. 22—

o B The tool plunges with the maximum possible angle,
leaving material remaining o W "l

®  The steeper the tool plunges into the material, the e
greater the feed rate decrease (max. 50 %) »

Cycle parameters: g A
= X, Z: Start point f mj?g: I i

X1, Z1: Start point contour "
X2,Z2: End point contour 7~
P: Feed depth — Maximum infeed depth

H: Contour smoothing

E 0: With each cut

= 1: With the last cut

= 2: No smoothing

I, K: O-size X and Z

A: Plunging angle (range: 0° <= A < 90°; default: 0°)

W: Final angle (range: 0° <= W < 90°; default: 0°)

R: Rounding

T: Tool number — turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.
S: Cutting speed or Constant speed
F: Feed per revolution

B1, B2: -B cham./+B round. (B1 at contour start and B2 at
contour end)

= BP: Interval time — time during which the feed motion will be
interrupted
The chip is broken by the intermittent feed.

® BF: Feed period — time interval until the next break
The chip is broken by the intermittent feed.

® G47:Safety clearance
Further information: "Safety clearance G47", Page 195
= MT: M after T: M function that is executed after the T tool call

= MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step
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WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive
m Opposing spindle for rear-face machining

= BW: Angle in the B axis (machine-dependent)
= CW: Reverse the tool (machine-dependent)
® HC: Shoe brake (machine-dependent)
= DF: Miscellaneous function (machine-dependent)
Type of machining for technology database access:
Roughing
Cycle run:
1 Calculate the proportioning of cuts (infeed)
2 Approach the workpiece from the Start point on a paraxial path
for the first pass
3 Plunge-cut at Plunging angle A with reduced feed
4 Move at the programmed feed rate to the End point contour X2
or, if defined, to one of the optional contour elements
5 The contour is machined according to the setting in Contour
smoothing H
6 Retract and approach for the next pass
7 Repeat 3 to 6 until the End point contour Z2 is reached
8 Return to the Start point on a paraxial path
9 Move to the Tool change point according to the setting in G14
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Longitudinal cutting, finishing plunge
!_#1 » Select Roughing cycles lon/trans

% » Select Plunge longit.

» Press the Finishing run soft key

Finishing
Tun

The cycle finishes the contour area from Start point contour to End
point contour. At the end of the cycle, the tool returns to the Start
point.

o B The tool plunges with the maximum possible angle,
leaving material remaining

®  The steeper the tool plunges into the material, the
greater the feed rate decrease (max. 50 %)

Cycle parameters:

m X, Z: Start point
m X1, Z1: Start point contour
E X2,Z2: End point contour
= A: Plunging angle (range: 0° <= A < 90°; default: 0°)
= W: Final angle (range: 0° <= W < 90°; default: 0°)
® G47:Safety clearance
Further information: "Safety clearance G47", Page 195
= T: Tool number — turret pocket number
= G14: Tool change point
Further information: "Tool change point G14", Page 195
= ID:ID no.
® S: Cutting speed or Constant speed
= F: Feed per revolution
B MT: M after T: M function that is executed after the T tool call
= MFS: M at beginning: M function that is executed at the beginning

of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

B Main drive

®  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Finishing
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Cycle run:

1

w

Move in transverse direction from the Start point to the Start
point contour X1, Z1

Finish the defined contour area
Return to the Start point on a paraxial path
Move to the Tool change point according to the setting in G14
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Traverse cutting, finishing plunge
!_#1 » Select Roughing cycles lon/trans

m » Select Plunge transv.

» Press the Finishing run soft key

Finishing
Tun

The cycle finishes the contour area from Start point contour to End
point contour. At the end of the cycle, the tool returns to the Start
point.

o B The tool plunges with the maximum possible angle,
leaving material remaining

®  The steeper the tool plunges into the material, the
greater the feed rate decrease (max. 50 %)

Cycle parameters:

X, Z: Start point

X1, Z1: Start point contour

X2,Z2: End point contour

A: Plunging angle (range: 0° <= A < 90°; default: 0°)

W: Final angle (range: 0° <= W < 90°; default: 0°)

G47: Safety clearance

Further information: "Safety clearance G47", Page 195
T: Tool number — turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

B Main drive

®  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Finishing
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Cycle run:

1

w

Move in transverse direction from the Start point to the Start
point contour X1, Z1

Finish the defined contour area
Return to the Start point on a paraxial path
Move to the Tool change point according to the setting in G14
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Longitudinal cutting, finishing plunge—Expanded

!_#1 » Select Roughing cycles lon/trans
|- —z
% » Select Plunge longit.

xpanied » Select the Expanded soft key

Fiating » Press the Finishing run soft key
run

The cycle finishes the contour area from Start point contour to End
point contour. When the cycle is completed, the tool remains at the
cycle end position. - SN -B1 | —

o B The tool plunges with the maximum possible angle,

leaving material remaining wx sl 1 N /X
=01.. oX2 A

®  The steeper the tool plunges into the material, the T
greater the feed rate decrease (max. 50 %)

Cycle parameters:

m X, Z: Start point

X1, Z1: Start point contour
X2,Z2: End point contour

DXX: Add. correction number (range: 1 to 16)
Further information: "Additive compensation Dxx", Page 195

G58: Contour-parallel oversize

A: Plunging angle (range: 0° <= A < 90°; default: 0°)
W: Final angle (range: 0° <= W < 90°; default: 0°)

R: Rounding

T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.
S: Cutting speed or Constant speed
F: Feed per revolution

B1, B2: -B cham./+B round. (B1 at contour start and B2 at
contour end)

B B> 0: Radius of rounding
= B < 0: Width of chamfer

m  G47: Safety clearance
Further information: "Safety clearance G47", Page 195

m MT: M after T: M function that is executed after the T tool call

= MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step
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WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

m Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Finishing

Cycle run:

]

Move on paraxial path from Start point to Start point contour
X1,Z1

Finish the defined contour area, taking the optional contour
elements into account

Move to the Tool change point according to the setting in G14
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Transverse cutting, finishing plunge—Expanded
!_#1 » Select Roughing cycles lon/trans

m » Select Plunge transv.

> Select the Expanded soft key

Expanded

Fiating » Press the Finishing run soft key
run

The cycle finishes the contour area from Start point contour to End
point contour. When the cycle is completed, the tool remains at the
cycle end position.

o B The tool plunges with the maximum possible angle,
leaving material remaining
®  The steeper the tool plunges into the material, the
greater the feed rate decrease (max. 50 %)

Cycle parameters:

m X, Z: Start point

X1, Z1: Start point contour
X2,Z2: End point contour

DXX: Add. correction number (range: 1 to 16)
Further information: "Additive compensation Dxx", Page 195

G58: Contour-parallel oversize

A: Plunging angle (range: 0° <= A < 90°; default: 0°)
W: Final angle (range: 0° <= W < 90°; default: 0°)

R: Rounding

T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.
S: Cutting speed or Constant speed
F: Feed per revolution

B1, B2: -B cham./+B round. (B1 at contour start and B2 at
contour end)

B B> 0: Radius of rounding
= B < 0: Width of chamfer

m  G47: Safety clearance
Further information: "Safety clearance G47", Page 195

B MT: M after T: M function that is executed after the T tool call

= MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step
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WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

m Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Finishing

Cycle run:

]

Move on paraxial path from Start point to Start point contour
X1,Z1

Finish the defined contour area, taking the optional contour
elements into account

Move to the Tool change point according to the setting in G14
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Longitudinal cutting, ICP contour-parallel
% » Select Roughing cycles lon/trans

% > Select ICP-long.parallel contour

The cycle roughs the defined area on contour-parallel paths.

o ® n this cycle, the workpiece will be roughed in a contour-
parallel manner, depending on the Workpiece blank
oversize J and Type of cut lines H:

®m J=0: The area defined by X, Z, and the ICP contour,
taking the oversizes into account

® J>0: The area defined by the ICP contour (plus
oversizes) and the Workpiece blank oversize J

B The tool plunges with the maximum possible angle,
leaving material remaining

Danger of collision!

If Workpiece blank oversize J > 0, the control will not check
whether the programmed Feed depth P is possible with the
current cutting geometry in the transverse and longitudinal
directions. Danger of collision during machining!

> Select a Feed depth P that fits the current cutting geometry

NOTICE

Cycle parameters:
m X, Z: Start point

= FK: No. of ICP finished part — name of the contour to be
machined

® P:Feed depth (is evaluated depending on J)

® J=0:Pisthe maximum infeed depth.
The cycle reduces the infeed depth if the programmed infeed
is not possible in the transverse or longitudinal direction due
to the cutting geometry.

= J>0:Pistheinfeed depth.
This infeed is used in the longitudinal and transverse
directions.

= H: Type of cut lines — Machining will be done as follows
® 0: Constant mach.depth
= 1: Equidistant cut lines
m |, K O-size Xand Z
J: Workpiece blank oversize
m J =0: The cycle machines from the current tool position

® J>0: The cycle machines the area defined by the workpiece
blank oversize

= HR: Main machining direction

m SX, SZ: Cutting limit in Xand Z
Further information: "Cutting limits SX, SZ', Page 195
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m G47: Safety clearance
Further information: "Safety clearance G47", Page 195

= T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.
S: Cutting speed or Constant speed
F: Feed per revolution

BP: Interval time - time during which the feed motion will be
interrupted
The chip is broken by the intermittent feed.

= BF: Feed period — time interval until the next break
The chip is broken by the intermittent feed.

m A Start angle (reference: Z axis; default: parallel to Z axis)
W: Depart.angle (reference: Z axis; default: orthogonal to Z axis)

m XA, ZA: Start point blank (Definition of the corner point of the
workpiece blank contour—an evaluation will only take place if no
workpiece blank has been defined beforehand)

B XA, ZA not programmed: The workpiece blank contour is
calculated from the tool position and the ICP contour

m XA, ZA programmed: Definition of the corner point of the
workpiece blank

= MT: M after T: M function that is executed after the T tool call

= MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

® Main drive

m  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

H=0 H=1

Type of machining for technology database access:
Roughing
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Cycle run:

]

~N o o b~

Calculate the proportioning of cuts (infeed), taking the
Workpiece blank oversize J and the Type of cut lines H into
account

® J=0: The cutting geometry is taken into account. This may
result in the use of different infeeds for the longitudinal and
transverse directions

m J>0: The same infeed is used for both the longitudinal and
the transverse directions.

Approach the workpiece from the Start point on a paraxial path
for the first pass

Machine the workpiece according to the calculated proportioning
of cuts

Retract and approach for the next pass

Repeat 3 to 4 until the defined area has been machined

Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14
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Cutting, transverse, ICP contour-parallel
% » Select Roughing cycles lon/trans

E > Select ICP transv. parallel contour

The cycle roughs the defined area on contour-parallel paths.

o ® n this cycle, the workpiece will be roughed in a contour-
parallel manner, depending on the Workpiece blank
oversize J and Type of cut lines H:

®m J=0: The area defined by X, Z, and the ICP contour,
taking the oversizes into account

® J>0: The area defined by the ICP contour (plus
oversizes) and the Workpiece blank oversize J

B The tool plunges with the maximum possible angle,
leaving material remaining

NOTICE

Danger of collision!

If Workpiece blank oversize J > 0, the control will not check
whether the programmed Feed depth P is possible with the
current cutting geometry in the transverse and longitudinal
directions. Danger of collision during machining!

> Select a Feed depth P that fits the current cutting geometry

Cycle parameters:
m X, Z: Start point

= FK: No. of ICP finished part — name of the contour to be
machined

® P:Feed depth (is evaluated depending on J)

® J=0:Pisthe maximum infeed depth.
The cycle reduces the infeed depth if the programmed infeed
is not possible in the transverse or longitudinal direction due
to the cutting geometry.

= J>0:Pistheinfeed depth.
This infeed is used in the longitudinal and transverse
directions.

= H: Type of cut lines — Machining will be done as follows
® 0: Constant mach.depth
= 1: Equidistant cut lines
m |, K O-size Xand Z
J: Workpiece blank oversize
m J =0: The cycle machines from the current tool position

® J>0: The cycle machines the area defined by the workpiece
blank oversize

= HR: Main machining direction

m SX, SZ: Cutting limit in Xand Z
Further information: "Cutting limits SX, SZ', Page 195
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m G47: Safety clearance
Further information: "Safety clearance G47", Page 195 o o

= T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.
S: Cutting speed or Constant speed
F: Feed per revolution

BP: Interval time - time during which the feed motion will be
interrupted
The chip is broken by the intermittent feed.

= BF: Feed period — time interval until the next break
The chip is broken by the intermittent feed.

m A Start angle (reference: Z axis; default: orthogonal to Z axis)
W: Depart.angle (reference: Z axis; default: parallel to Z axis)

m XA, ZA: Start point blank (Definition of the corner point of the
workpiece blank contour—an evaluation will only take place if no
workpiece blank has been defined beforehand)

B XA, ZA not programmed: The workpiece blank contour is
calculated from the tool position and the ICP contour

m XA, ZA programmed: Definition of the corner point of the
workpiece blank

= MT: M after T: M function that is executed after the T tool call

= MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

® Main drive

m  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Roughing
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Cycle run:

]

~N o o b~

Calculate the proportioning of cuts (infeed), taking the
Workpiece blank oversize J and the Type of cut lines H into
account

® J=0: The cutting geometry is taken into account. This may
result in the use of different infeeds for the longitudinal and
transverse directions

m J>0: The same infeed is used for both the longitudinal and
the transverse directions.

Approach the workpiece from the Start point on a paraxial path
for the first pass

Machine the workpiece according to the calculated proportioning
of cuts

Retract and approach for the next pass

Repeat 3 to 4 until the defined area has been machined

Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14
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Longitudinal cutting, ICP contour-parallel, finishing
% » Select Roughing cycles lon/trans

% » Select ICP-long.parallel contour

Fhaning » Press the Finishing run soft key
run

The cycle finishes the contour area defined by the ICP contour.
When the cycle is completed, the tool remains at the cycle end
position.

The tool plunges with the maximum possible angle, leaving
material remaining.

Cycle parameters:
DXX
® X Z:Start point

m FK: No. of ICP finished part — name of the contour to be
machined

= DXX: Add. correction number (range: 1 to 16)
Further information: "Additive compensation Dxx", Page 195

® G58: Contour-parallel oversize
= DI, DK: Oversize X and Z paraxial

m SX, SZ: Cutting limit in Xand Z
Further information: "Cutting limits SX, SZ', Page 195

® G47:Safety clearance
Further information: "Safety clearance G47", Page 195

= T: Tool number — turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

B Main drive

®  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Finishing
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Cycle run:

T Move on a paraxial path from the Start point to the ICP contour
starting point

2 Finish the defined contour area
3 Move to the Tool change point according to the setting in G14
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Cutting, transverse, ICP contour-parallel, finishing

% » Select Roughing cycles lon/trans
E » Select ICP transv. parallel contour
T > Press the Finishing run soft key

The cycle finishes the contour area defined by the ICP contour.
When the cycle is completed, the tool remains at the cycle end
position.

The tool plunges with the maximum possible angle, leaving
material remaining.

Cycle parameters: .-
® X, Z: Start point

m FK: No. of ICP finished part — name of the contour to be
machined

= DXX: Add. correction number (range: 1 to 16)
Further information: "Additive compensation Dxx", Page 195

® G58: Contour-parallel oversize
= DI, DK: Oversize X and Z paraxial

m SX, SZ: Cutting limit in Xand Z
Further information: "Cutting limits SX, SZ', Page 195

® G47:Safety clearance
Further information: "Safety clearance G47", Page 195

= T: Tool number — turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

B Main drive

®  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Finishing
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Cycle run:

17 Move on a paraxial path from the Start point to the ICP contour
starting point

2 Finish the defined contour area
3 Move to the Tool change point according to the setting in G14
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ICP cut longitud.
% » Select Roughing cycles lon/trans
% » Select ICP cutting longitudinal

The cycle roughs the area defined by the Start point and the ICP
contour, taking the oversizes into account.

o B The tool plunges with the maximum possible angle,

leaving material remaining

®  The steeper the tool plunges into the material, the
greater the feed rate decrease (max. 50 %)

Cycle parameters:

X, Z: Start point

FK: No. of ICP finished part — name of the contour to be
machined

P: Feed depth — Maximum infeed depth
H: Contour smoothing

= 0: With each cut

= 1: With the last cut

® 2: No smoothing

I, K: O-size Xand Z

E: Plunging behavior

®  No input: Automatic feed-rate reduction
= E=0:No plunging

®m E > 0: Plunging feed rate in use

O: Hide undercutting

SX, SZ: Cutting limit in X and Z
Further information: "Cutting limits SX, SZ', Page 195

G47: Safety clearance
Further information: "Safety clearance G47", Page 195

T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.
S: Cutting speed or Constant speed
F: Feed per revolution

BP: Interval time — time during which the feed motion will be
interrupted

The chip is broken by the intermittent feed.

BF: Feed period — time interval until the next break

The chip is broken by the intermittent feed.

A: Start angle (reference: Z axis; default: parallel to Z axis)

W: Depart.angle (reference: Z axis; default: orthogonal to Z axis)
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XA, ZA: Start point blank (Definition of the corner point of the
workpiece blank contour—an evaluation will only take place if no
workpiece blank has been defined beforehand)

m XA, ZA not programmed: The workpiece blank contour is
calculated from the tool position and the ICP contour

m XA, ZA programmed: Definition of the corner point of the
workpiece blank

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

MFE: M at end: M function that is executed at the end of the
machining step

WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

m Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Roughing

Cycle run:

1
2

O 00 N O

Calculate the proportioning of cuts (infeed)

Approach the workpiece from the Start point on a paraxial path
for the first pass

For descending contours, plunge into the material at a reduced
feed rate

Machine the workpiece according to the calculated proportioning
of cuts

The contour is machined according to the setting in Contour
smoothing H

Retract and approach for the next pass

Repeat 3 to 6 until the defined area has been machined

Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14
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ICP cutting transverse
% » Select Roughing cycles lon/trans

E » Select ICP cutting transverse

The cycle roughs the area defined by the start point and the ICP
contour, taking the oversizes into account.

o B The tool plunges with the maximum possible angle,

leaving material remaining

®  The steeper the tool plunges into the material, the
greater the feed rate decrease (max. 50 %)

Cycle parameters:

m X, Z: Start point
= FK: No. of ICP finished part — name of the contour to be
machined
= P: Feed depth — Maximum infeed depth
® H: Contour smoothing
= 0: With each cut
= 1: With the last cut
® 2: No smoothing
m | K O-size Xand Z
= E: Plunging behavior
®  No input: Automatic feed-rate reduction
= E=0:No plunging
®m E > 0: Plunging feed rate in use
® O: Hide undercutting
m SX, SZ: Cutting limit in Xand Z
Further information: "Cutting limits SX, SZ', Page 195
m G47: Safety clearance
Further information: "Safety clearance G47", Page 195
® T: Tool number — turret pocket number
= G14: Tool change point
Further information: "Tool change point G14", Page 195
= |D:ID no.
® S: Cutting speed or Constant speed
= F:Feed per revolution
= BP: Interval time — time during which the feed motion will be
interrupted
The chip is broken by the intermittent feed.
B BF: Feed period — time interval until the next break
The chip is broken by the intermittent feed.
®  A: Start angle (reference: Z axis; default: parallel to Z axis)
= W: Depart.angle (reference: Z axis; default: orthogonal to Z axis)
256
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XA, ZA: Start point blank (Definition of the corner point of the
workpiece blank contour—an evaluation will only take place if no
workpiece blank has been defined beforehand)

m XA, ZA not programmed: The workpiece blank contour is
calculated from the tool position and the ICP contour

m XA, ZA programmed: Definition of the corner point of the
workpiece blank

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

MFE: M at end: M function that is executed at the end of the
machining step

WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

m Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Roughing

Cycle run:

1
2

O 00 N O

Calculate the proportioning of cuts (infeed)

Approach the workpiece from the Start point on a paraxial path
for the first pass

For descending contours, plunge into the material at a reduced
feed rate

Machine the workpiece according to the calculated proportioning
of cuts

The contour is machined according to the setting in Contour
smoothing H

Retract and approach for the next pass

Repeat 3 to 6 until the defined area has been machined

Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14
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Longitudinal ICP cutting, finishing
% » Select Roughing cycles lon/trans

% » Select ICP cutting longitudinal

Finishing DXX
0 XX=01..16

» Press the Finishing run soft key

The cycle finishes the contour area defined by the ICP contour.
When the cycle is completed, the tool remains at the cycle end
position.

The tool plunges with the maximum possible angle, leaving
material remaining.

Cycle parameters:

DXX
X, Z: Start point

FK: No. of ICP finished part — name of the contour to be
machined

DXX: Add. correction number (range: 1 to 16)
Further information: "Additive compensation Dxx", Page 195

G58: Contour-parallel oversize
DI, DK: Oversize X and Z paraxial

SX, SZ: Cutting limit in X and Z
Further information: "Cutting limits SX, SZ', Page 195

G47: Safety clearance
Further information: "Safety clearance G47", Page 195

T: Tool number — turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

MFE: M at end: M function that is executed at the end of the
machining step

WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

B Main drive

®  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Finishing
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Cycle run:

17 Move on a paraxial path from the Start point to the ICP contour
starting point

2 Finish the defined contour area
3 Move to the Tool change point according to the setting in G14
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Transverse ICP cutting, finishing

% » Select Roughing cycles lon/trans
E » Select ICP cutting transverse
T > Press the Finishing run soft key

run

The cycle finishes the contour area defined by the ICP contour.
When the cycle is completed, the tool remains at the cycle end
position.

The tool plunges with the maximum possible angle, leaving
material remaining.

Cycle parameters:
XX=01..16

X, Z: Start point

FK: No. of ICP finished part — name of the contour to be
machined

DXX: Add. correction number (range: 1 to 16)
Further information: "Additive compensation Dxx", Page 195

G58: Contour-parallel oversize
DI, DK: Oversize X and Z paraxial

SX, SZ: Cutting limit in X and Z
Further information: "Cutting limits SX, SZ', Page 195

G47: Safety clearance
Further information: "Safety clearance G47", Page 195

T: Tool number — turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

MFE: M at end: M function that is executed at the end of the
machining step

WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

B Main drive

®  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Finishing
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Cycle run:

17 Move on a paraxial path from the Start point to the ICP contour
starting point

2 Finish the defined contour area
3 Move to the Tool change point according to the setting in G14
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Examples of turning cycles

Roughing and finishing an outside contour

The shaded area from AP (Start point contour) to EP (End point 30 X
contour) is roughed with the "Cut longitudinal, expanded" cycle, E

taking oversizes into account. This contour area will be finished EP
subsequently with the "Finishing cut longitudinal, expanded" cycle. 30°

The rounding arc and the oblique cut at the contour end are both AP oo
machined in expanded mode.

The Start point contour X1, Z1 and End point contour X2, Z2
parameters determine the cutting and infeed directions—in this
example, outside machining and infeed in negative X-axis direction.

Tool data: J
= Turning tool (for external machining) — -—-—@-47

280

= TO =1 - Tool orientation [Dimae et | Rease B
= A=03 —T09l angle %0 300000 0% o E L R
= B =55~ Point angle 2 450.000 a2 | B . T 1 :i:

v 0.000 AY 4 Be oo
[ E Lo/ AAIE | © (Rt S et (1487 1 T N |
Jcut Tongitud £

Cut Tongitud. E

x @z
x1 oo Calk

Xellee  [z2f. |
(0 H [6: With
1 B3 K BT I

A W |
- . - |
T cufe sea

10 |ee1 @

I EN A

Starting point [m] 12 1519
Finishing Turret Take over | Proposed | Constant Tnput Back
Tun list position technology speed finished

Do [manm Reaeae B

%% 300.800 &% | u 0.000 10 o0t =
2 450.000 AZ K . T g Ko h--

2 00009

o — o
I'a 0.000 oY " e oo
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list

ed
technology (L3 |
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Roughing and finishing an inside contour

The shaded area from AP (Start point contour) to EP (End point
contour) is roughed with the "Cut longitudinal, expanded" cycle,
taking oversizes into account. This contour area will be finished

subsequently with the "Finishing cut longitudinal, expanded" cycle.

The rounding arc and the chamfer at the contour end are both
machined in expanded mode.

The Start point contour X1, Z1 and End point contour X2, Z2
parameters determine the cutting and infeed directions—in this
example, inside machining and infeed in positive X-axis direction.

Tool data:

® Turning tool (for internal machining)
TO =7 — Tool orientation

A =93° - Tool angle

B = 55° — Point angle
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Roughing (hollowing) with the plunge cycle

The tool to be used cannot plunge at the required angle of 15°. The
roughing process for the area therefore requires two steps.

1st step

The shaded area from AP (Start point contour) to EP (End

X
50 10
point contour) is roughed with the Plunge longit. E cycle, taking E
oversizes into account. 5 o

The Start. angle A is defined with 15°, as dimensioned in the — BN
workpiece drawing. Based on the tool parameters, the control EP AP
calculates the maximum plunge angle that can be achieved with the
programmed tool. The residual material will be cut off in the second N 010
step.

The expanded mode is used to machine the rounding arcs in the
contour valley.

Be sure to enter the correct values for the Start point contour X1, o
Z1 and End point contour X2, Z2 parameters. These parameters z
determine the cutting and infeed directions—in this example, outside S teachin Dt R @
machining and infeed in negative X-axis direction. T A | ) I -

Tool data: R — ]

) o v 0.000aY o, iﬂ‘!'—m}nd
® Turning tool (for external machining) S Simen A P e ® 1 E10%s [0ez =D |

1i6.8° 15 3000 U/min

®m TO =1 - Tool orientation W |

m A=93°-Toolangle
® B =55°- Point angle

260

ARG 1 |
R |3
T B ouf stead

o2
1
Starting point [ma] 12 g

Finishing Take over
Tun position

Constant
speed

Turret
list

Input
finished

Proposed
tochnology Pk |
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2nd step

The area that was left out in the first step (shaded area in the figure)
is machined with the Plunge longit. E cycle. Before executing this
step, you must change tools.

The expanded mode is used to machine the rounding arcs in the
contour valley.

The Start point contour X1, Z1 and End point contour X2,Z2
parameters determine the cutting and infeed directions—in this
example, outside machining and infeed in negative X-axis direction.

The Start point contour Z1 parameter was determined during
simulation of the first step.

Tool data:

= Turning tool (for external machining)
B TO = 3 - Tool orientation

m A=0903°-Toolangle

= B =55°- Point angle
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7.5 Recessing cycles

Menu item Meaning ) Teach-in | %> smart.Tum | /1) Tool aditor | )
. R %¢  300.000 aX U 0.000 1 81 =
The recessing cycle group comprises recess- 2 450.000 a2 B . - ::
ing, recess turning, undercut and parting £ LR . o Doy
i ; ; ehif Sz o AB 05" w1 R igs S1 1002 ﬂ
cycles. Simple contours can be machined in e T — -
. . (31.gnz
basic mode, complex contours in expanded & o E L |
mode. I
. . . . " <l
ICP recessing cycles machine contours defined with ICP. |
i
Further information: "ICP contours", Page 426 A=A @
Recessing radial 5 1311
o B Proportioning of cuts: The control calculates a peed | [ ‘ | ‘ ‘ |
constant recessing width thatis <= P

® Qversizes are considered in expanded mode

® Tool-tip radius compensation is conducted (exception:
Undercut type K)

Cutting and infeed directions for recessing cycles:

The control determines the cutting and infeed directions from the
cycle parameters.

The decisive ones are:

= Basic mode: The parameters for Starting point X, Z (in Machine

operating mode: current tool position) and Start point contour
X1/ End point contour Z2

= Expanded mode: The parameters for Start point contour X1, Z1
and End point contour X2,Z2

® |CP cycles: The parameters for Starting point X, Z (in Machine
operating mode: current tool position) and starting point of ICP

contour
Menu item Recessing cycles
E Recessing radial/Recessing axial
Eﬂ Recessing and finishing cycles for simple

contours

ﬁ E‘I ICP recessing radial/ICP recessing axial

Recessing and finishing cycles for any
contour

5 Recess turning radial/Recess turning axial

Recess-turning and finishing cycles for
simple contours and any type of contour

o’ Undercut. Form H
h Undercut type H
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Menu item Recessing cycles
LA/ Undercut. Form K
Undercut type K
ﬂ Undercut. Form U
Undercut type U
i Cut-off
[- Cycle for parting the workpiece

Undercut position

The control determines the position of an undercut from the cycle
parameters for Start point X, Z (in Machine mode: current tool
position) and Start point contour X1, Z1.

Contour forms

Contour elements in recessing cycles

Basic mode
Machining a rectangular area

Expanded mode
Obligue cut at contour start

Expanded mode
Oblique cut at contour end

Expanded mode
Rounding arc in both corners of contour valley

Expanded mode
Chamfer or rounding arc at contour start

Expanded mode
Chamfer or rounding arc at contour end
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Recessing radial
E » Select Recessing cycle

ﬁ » Select Recessing radial

The cycle machines the number of recesses defined in Number
of recess cycles Qn. The Start point and End point contour
parameters define the first recess (position, recess depth, and
recess width).

Cycle parameters:

X, Z: Start point
X2,Z2: End point contour

P: Cut. width - Infeeds <= P (no input: P = 0.8 * cutting width of
the tool)

EZ: Delay - Dwell time for chip breaking (default: length of time
for two revolutions)

Qn: Number of recess cycles (default: 1)

DX, DZ: Dist.to subsequent recess relative to the preceding
recess

G47: Safety clearance
Further information: "Safety clearance G47", Page 195

T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

MFE: M at end: M function that is executed at the end of the
machining step

WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

®  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Contour recessing
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0 In this cycle you can specify how the floor element is

machined during the finishing process.

The control evaluates the recessFinishing (602474)
machining parameter for this purpose. If this parameter is
not defined, the floor element is divided in the center.

Cycle run:

]
2

O 00 N O o1 dh W

Calculate the recess positions and the proportioning of cuts

Approach the workpiece for the next recess on a paraxial path
from the Start point or from the last recess

Move to the End point contour X2 at the programmed feed rate
Remain at this position for the dwell time Delay EZ

Retract and approach for the next pass

Repeat 3 to 5 until the complete recess has been machined
Repeat 2 to 6 until all recesses have been machined

Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14
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Recessing axial
E » Select Recessing cycle

i
The cycle machines the number of recesses defined in Number Lre ; \
of recess cycles Qn. The Start point and End point contour

E » Select Recessing axial '

parameters define the first recess (position, recess depth, and 5 oD .

recess width). A

Cycle parameters:

X, Z: Start point
X2,Z2: End point contour

P: Cut. width - Infeeds <= P (no input: P = 0.8 * cutting width of
the tool) i

EZ: Delay — Dwell time for chip breaking (default: length of time pX2 E’
for two revolutions) =3

Qn: Number of recess cycles (default: 1) Jr €L Jx

DX, DZ: Dist.to subsequent recess relative to the preceding
recess

G47: Safety clearance
Further information: "Safety clearance G47", Page 195

T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

MFE: M at end: M function that is executed at the end of the
machining step

WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

®  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

—72—~

@DX

Type of machining for technology database access:
Contour recessing
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0 In this cycle you can specify how the floor element is

machined during the finishing process.

The control evaluates the recessFinishing (602474)
machining parameter for this purpose. If this parameter is
not defined, the floor element is divided in the center.

Cycle run:

]
2

O 00 NN O o1 W

Calculate the recess positions and the proportioning of cuts

Approach the workpiece for the next recess on a paraxial path
from the Start point or from the last recess

Move to the End point contour Z2 at the programmed feed rate
Remain at this position for the dwell time Delay EZ

Retract and approach for the next pass

Repeat 3 to 5 until the complete recess has been machined
Repeat 2 to 6 until all recesses have been machined

Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14
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Recessing radial — Expanded
E » Select Recessing cycle

E » Select Recessing radial

> Select the Expanded soft key

Expanded

The cycle machines the number of recesses defined in Number

of recess cycles Qn. The Start point and End point contour
parameters define the first recess (position, recess depth, and
recess width).

Cycle parameters:

X, Z: Start point

X1, Z1: Start point contour
X2,Z2: End point contour

B1, B2: -B cham./+B round. (B1 at contour start and B2 at
contour end)

= B> 0: Radius of rounding

® B < 0: Width of chamfer

A: Start angle (range: 0° <= A < 90°; default: 0°)
W: Final angle (range: 0° <= W < 90°; default: 0°)
R: Rounding

I, K: O-size Xand Z

T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.
S: Cutting speed or Constant speed
F: Feed per revolution

the tool)
ET: Recess depth per infeed

m EZ: Delay - Dwell time for chip breaking (default: length of time

for two revolutions)
= EW: Recessing feed
= Qn: Number of recess cycles (default: 1)

m DX, DZ: Dist.to subsequent recess relative to the preceding

recess

®  G47: Safety clearance
Further information: "Safety clearance G47", Page 195

® KS: Multiple plunging (default: 0)
= 0:No

= 7:Yes — Rough grooving is performed by means of full-section
cuts—the ridges in between are machined centrally relative to

the recessing tool

= MT: M after T: M function that is executed after the T tool call
B MFS: M at beginning: M function that is executed at the beginning

of the machining step

272
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MFE: M at end: M function that is executed at the end of the
machining step

WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

® Main drive

m  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

o Type of machining for technology database access:

Contour recessing

o In this cycle you can specify how the floor element is

machined during the finishing process.

The control evaluates the recessFinishing (602414)
machining parameter for this purpose. If this parameter is
not defined, the floor element is divided in the center.

Cycle run:

1
2

O 00 NN o o >

Calculate the recess positions and the proportioning of cuts

Approach the workpiece for the next recess on a paraxial path
from the Start point or from the last recess

Move at the programmed feed rate to the End point contour X2
or, if defined, to one of the optional contour elements

Remain at this position for the dwell time Delay EZ

Retract and approach for the next pass

Repeat 3 to 5 until the complete recess has been machined
Repeat 2 to 6 until all recesses have been machined

Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14
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Recessing axial — Expanded
E » Select Recessing cycle

— 17
— 71
. . Koo =
E » Select Recessing axial | L
-B1 <B1 1

_ » Select the Expanded soft key e%l % -
=) B A |
The cycle machines the number of recesses defined in Number e L-W,W,LB{J
of recess cycles Qn. The Start point and End point contour —22+
parameters define the first recess (position, recess depth, and
recess width). —
Cycle parameters: Lol
m X Z:Start point B 2
= X1,Z1: Start point contour } ] ST
® X2,Z2: End point contour o -y h
= B1,B2:-B cham./+B round. (B1 at contour start and B2 at f %\ﬁ
contour end) ¢>‘<1 ? 777777 . “lﬁ :
= B> 0: Radius of rounding
® B < 0: Width of chamfer T,
= A Start angle (range: 0° <= A < 90°; default: 0°)
= W: Final angle (range: 0° <= W < 90°; default: 0°) e
® R: Rounding L
m | K O-size Xand Z **D‘i -
= T: Tool number - turret pocket number V —F
® G14: Tool change point - &2 () !
Further information: "Tool change point G14", Page 195 '
= |D:ID no. p—
= S: Cutting speed or Constant speed X AT —
® F:Feed per revolution
m P: Cut. width — Infeeds <= P (no input: P = 0.8 * cutting width of
the tool)
® ET: Recess depth per infeed
m EZ: Delay - Dwell time for chip breaking (default: length of time
for two revolutions)
= EW: Recessing feed
= Qn: Number of recess cycles (default: 1)
m DX, DZ: Dist.to subsequent recess relative to the preceding
recess
®  G47: Safety clearance
Further information: "Safety clearance G47", Page 195
® KS: Multiple plunging (default: 0)
= 0:No
= 7:Yes — Rough grooving is performed by means of full-section
cuts—the ridges in between are machined centrally relative to
the recessing tool
= MT: M after T: M function that is executed after the T tool call
B MFS: M at beginning: M function that is executed at the beginning
of the machining step
274
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MFE: M at end: M function that is executed at the end of the
machining step

WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

® Main drive

m  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

o Type of machining for technology database access:

Contour recessing

o In this cycle you can specify how the floor element is

machined during the finishing process.

The control evaluates the recessFinishing (602414)
machining parameter for this purpose. If this parameter is
not defined, the floor element is divided in the center.

Cycle run:

1
2

O 00 NN o o >

Calculate the recess positions and the proportioning of cuts

Approach the workpiece for the next recess on a paraxial path
from the Start point or from the last recess

Move at the programmed feed rate to the End point contour Z2
or, if defined, to one of the optional contour elements

Remain at this position for the dwell time Delay EZ

Retract and approach for the next pass

Repeat 3 to 5 until the complete recess has been machined
Repeat 2 to 6 until all recesses have been machined

Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022

275



Recessing radial finishing
E » Select Recessing cycle

ﬁ » Select Recessing radial

Fhaning » Press the Finishing run soft key
run

The cycle machines the number of recesses defined in Number
of recess cycles Qn. The Start point and End point contour
parameters define the first recess (position, recess depth, and
recess width).

Cycle parameters:

X, Z: Start point

X2,Z2: End point contour

Qn: Number of recess cycles (default: 1)

DX, DZ: Dist.to subsequent recess relative to the preceding
recess

m  G47: Safety clearance
Further information: "Safety clearance G47", Page 195

® T: Tool number — turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used

to execute the cycle (machine-dependent)

B Main drive

m Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

MFS: M at beginning: M function that is executed at the beginning

o Type of machining for technology database access:
Contour recessing

o In this cycle you can specify how the floor element is
machined during the finishing process.

The control evaluates the recessFinishing (602414)

not defined, the floor element is divided in the center.

machining parameter for this purpose. If this parameter is
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Cycle run:

.
2

O N O »

Calculate the recess positions

Approach the workpiece for the next recess on a paraxial path
from the Start point or from the last recess

Finish the first side and the contour valley up to a position just
before the recess end point

Approach the workpiece on a paraxial path for finishing the
second side

Finish the second side and the remainder of the contour valley
Repeat 2 to 5 until all recesses have been machined

Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14
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Recessing axial finishing
E » Select Recessing cycle

E » Select Recessing axial

» Press the Finishing run soft key

Finishing
Tun

The cycle machines the number of recesses defined in Number
of recess cycles Qn. The Start point and End point contour
parameters define the first recess (position, recess depth, and
recess width).

Cycle parameters:

X, Z: Start point

X2,Z2: End point contour

Qn: Number of recess cycles (default: 1)

DX, DZ: Dist.to subsequent recess relative to the preceding
recess

m  G47: Safety clearance
Further information: "Safety clearance G47", Page 195

® T: Tool number — turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.
S: Cutting speed or Constant speed
F: Feed per revolution

of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used

to execute the cycle (machine-dependent)

B Main drive

m Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

MT: M after T: M function that is executed after the T tool call
MFS: M at beginning: M function that is executed at the beginning

o Type of machining for technology database access:
Contour recessing

o In this cycle you can specify how the floor element is
machined during the finishing process.

The control evaluates the recessFinishing (602414)

not defined, the floor element is divided in the center.

machining parameter for this purpose. If this parameter is
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Cycle run:

.
2

O N O »

Calculate the recess positions

Approach the workpiece for the next recess on a paraxial path
from the Start point or from the last recess

Finish the first side and the contour valley up to a position just
before the recess end point

Approach the workpiece on a paraxial path for finishing the
second side

Finish the second side and the remainder of the contour valley
Repeat 2 to 5 until all recesses have been machined

Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14
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Recessing radial finishing — Expanded
E » Select Recessing cycle

ﬁ » Select Recessing radial

Expanded

> Select the Expanded soft key

Finishing

» Press the Finishing run soft key

run

The cycle machines the number of recesses defined in Number
of recess cycles Qn. The Start point and End point contour
parameters define the first recess (position, recess depth, and
recess width).

Cycle parameters:

X, Z: Start point
X1, Z1: Start point contour
X2,Z2: End point contour

B1, B2: -B cham./+B round. (B1 at contour start and B2 at
contour end)

= B > 0: Radius of rounding

E B < 0: Width of chamfer

A: Start angle (range: 0° <= A < 90°; default: 0°)
W: Final angle (range: 0° <= W < 90°; default: 0°)
R: Rounding

T: Tool number — turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

Qn: Number of recess cycles (default: 1)

DX, DZ: Dist.to subsequent recess relative to the preceding
recess

G47: Safety clearance
Further information: "Safety clearance G47", Page 195

MT: M after T: M function that is executed after the T tool call
MFS: M at beginning: M function that is executed at the beginning

of the machining step

MFE: M at end: M function that is executed at the end of the
machining step

WP: No. of spindle — Displays which workpiece spindle is used

to execute the cycle (machine-dependent)

B Main drive

m  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)
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0 Type of machining for technology database access:
Contour recessing

6 In this cycle you can specify how the floor element is
machined during the finishing process.

The control evaluates the recessFinishing (602474)
machining parameter for this purpose. If this parameter is
not defined, the floor element is divided in the center.

Cycle run:
1 Calculate the recess positions and the proportioning of cuts

2 Approach the workpiece for the next recess on a paraxial path
from the Start point or from the last recess

3 Finish the first side (taking the optional contour elements into
account) and the contour valley up to a position just before the
recess end point

4 Approach the workpiece on a paraxial path for finishing the
second side

5 Finish the second side (taking the optional contour elements into
account) and the remainder of the contour valley

6 Repeat 2 to 5 until all recesses have been finished
7 Return to the Start point on a paraxial path
8 Move to the Tool change point according to the setting in G14
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Recessing axial finishing — Expanded
E » Select Recessing cycle

E » Select Recessing axial

> Select the Expanded soft key

Expanded

Finishing
Tun

The cycle machines the number of recesses defined in Number
of recess cycles Qn. The Start point and End point contour
parameters define the first recess (position, recess depth, and

recess width).
Cycle parameters:
X, Z: Start point

contour end)

= B > 0: Radius of rounding

E B < 0: Width of chamfer

A: Start angle (range: 0° <= A < 90°; default: 0°)
W: Final angle (range: 0° <= W < 90°; default: 0°)

R: Rounding

ID: ID no.

recess

m  G47: Safety clearance
Further information: "Safety clearance G47", Page 195

® MT: M after T: M function that is executed after the T tool call

= MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the

machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

m  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

282

» Press the Finishing run soft key

X1, Z1: Start point contour
X2,Z2: End point contour
B1, B2: -B cham./+B round. (B1 at contour start and B2 at

T: Tool number — turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

S: Cutting speed or Constant speed

F: Feed per revolution

Qn: Number of recess cycles (default: 1)

DX, DZ: Dist.to subsequent recess relative to the preceding

Teach-in | Recessing cycles
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0 Type of machining for technology database access:
Contour recessing

6 In this cycle you can specify how the floor element is
machined during the finishing process.

The control evaluates the recessFinishing (602474)
machining parameter for this purpose. If this parameter is
not defined, the floor element is divided in the center.

Cycle run:
1 Calculate the recess positions and the proportioning of cuts

2 Approach the workpiece for the next recess on a paraxial path
from the Start point or from the last recess

3 Finish the first side (taking the optional contour elements into
account) and the contour valley up to a position just before the
recess end point

4 Approach the workpiece on a paraxial path for finishing the
second side

5 Finish the second side (taking the optional contour elements into
account) and the remainder of the contour valley

6 Repeat 2 to 5 until all recesses have been finished
7 Return to the Start point on a paraxial path
8 Move to the Tool change point according to the setting in G14
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Radial ICP recessing cycles
E » Select Recessing cycle

ﬁ » Select Recessing radial ICP

The cycle machines the number of recesses defined in Number
of recess cycles Qn. The Start point and End point contour
parameters define the first recess (position, recess depth, and
recess width).

Cycle parameters:

X, Z: Start point

FK: No. of ICP finished part — name of the contour to be
machined

P: Cut. width - Infeeds <= P (no input: P = 0.8 * cutting width of
the tool)

ET: Recess depth per infeed
I, K: O-size X and Z

EZ: Delay - Dwell time for chip breaking (default: length of time
for two revolutions)

EW: Recessing feed
Qn: Number of recess cycles (default: 1)

DX, DZ: Dist.to subsequent recess relative to the preceding
recess

T: Tool number — turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.
S: Cutting speed or Constant speed
F: Feed per revolution

SX, SZ: Cutting limit in X and Z
Further information: "Cutting limits SX, SZ', Page 195

G47: Safety clearance
Further information: "Safety clearance G47", Page 195

KS: Multiple plunging (default: 0)
= 0:No

= 7:Yes — Rough grooving is performed by means of full-section

cuts—the ridges in between are machined centrally relative to
the recessing tool

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning

of the machining step

MFE: M at end: M function that is executed at the end of the
machining step

WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

®  Main drive

m  Opposing spindle for rear-face machining
BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)
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m HC: Shoe brake (machine-dependent)
= DF: Miscellaneous function (machine-dependent)

o Type of machining for technology database access:

Contour recessing

o In this cycle you can specify how the floor element is

machined during the finishing process.

The control evaluates the recessFinishing (602414)
machining parameter for this purpose. If this parameter is
not defined, the floor element is divided in the center.

Cycle run:

]
2

O N o o1 MW

Calculate the recess positions and the proportioning of cuts

Approach the workpiece for the next recess on a paraxial path
from the Start point or from the last recess

Machine along the defined contour

Retract and approach for the next pass

Repeat 3 to 4 until the complete recess has been machined
Repeat 2 to 5 until all recesses have been machined

Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14
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Axial ICP recessing cycles

E » Select Recessing cycle -

The cycle machines the number of recesses defined in Number z (O
of recess cycles Qn. The Start point and End point contour
parameters define the first recess (position, recess depth, and
recess width).

E » Select Recessing axial ICP ::%i
\

Cycle parameters:

286

X, Z: Start point

FK: No. of ICP finished part — name of the contour to be B
machined .

P: Cut. width - Infeeds <= P (no input: P = 0.8 * cutting width of 7
the tool)

ET: Recess depth per infeed -

I, K: O-size X and Z ﬂ

EZ: Delay - Dwell time for chip breaking (default: length of time oK —_—

. Dz
for two revolutions) . N j(

EW: Recessing feed
Qn: Number of recess cycles (default: 1)

DX, DZ: Dist.to subsequent recess relative to the preceding
recess

T: Tool number — turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.
S: Cutting speed or Constant speed
F: Feed per revolution

SX, SZ: Cutting limit in X and Z
Further information: "Cutting limits SX, SZ', Page 195

G47: Safety clearance
Further information: "Safety clearance G47", Page 195

KS: Multiple plunging (default: 0)
= 0:No

= 7:Yes — Rough grooving is performed by means of full-section
cuts—the ridges in between are machined centrally relative to
the recessing tool

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

MFE: M at end: M function that is executed at the end of the
machining step

WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

®  Main drive

m  Opposing spindle for rear-face machining
BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)
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m HC: Shoe brake (machine-dependent)
= DF: Miscellaneous function (machine-dependent)

o Type of machining for technology database access:

Contour recessing

o In this cycle you can specify how the floor element is

machined during the finishing process.

The control evaluates the recessFinishing (602414)
machining parameter for this purpose. If this parameter is
not defined, the floor element is divided in the center.

Cycle run:

]
2

O N o o1 MW

Calculate the recess positions and the proportioning of cuts

Approach the workpiece for the next recess on a paraxial path
from the Start point or from the last recess

Machine along the defined contour

Return and approach for the next pass

Repeat 3 to 4 until the complete recess has been machined
Repeat 2 to 5 until all recesses have been machined

Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14
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Radial ICP recessing, finishing
E » Select Recessing cycle

ﬁ » Select Recessing radial ICP

Fhaning » Press the Finishing run soft key
run

The cycle machines the number of recesses defined in Number
of recess cycles Qn. The Start point and End point contour
parameters define the first recess (position, recess depth, and
recess width).

o At the end of the cycle, the tool returns to the Start point.

Cycle parameters:
m X, Z: Start point

= FK: No. of ICP finished part - name of the contour to be
machined

= Qn: Number of recess cycles (default: 1)

= DX, DZ: Dist.to subsequent recess relative to the preceding
recess

= T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.
S: Cutting speed or Constant speed
F: Feed per revolution

SX, SZ: Cutting limit in X and Z
Further information: "Cutting limits SX, SZ', Page 195

m G47: Safety clearance
Further information: "Safety clearance G47", Page 195

® MT: M after T: M function that is executed after the T tool call

= MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

B Main drive

®  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Contour recessing
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o In this cycle you can specify how the floor element is

machined during the finishing process.

The control evaluates the recessFinishing (602474)
machining parameter for this purpose. If this parameter is
not defined, the floor element is divided in the center.

Cycle run:

]
2

o oW

Calculate the recess positions

Approach the workpiece for the next recess on a paraxial path
from the Start point or from the last recess

Finish the recess

Repeat 2 to 3 until all recesses have been machined

Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14
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Axial ICP recessing, finishing
E » Select Recessing cycle

E » Select Recessing axial ICP

Fhaning » Press the Finishing run soft key
run

The cycle machines the number of recesses defined in Number
of recess cycles Qn. The Start point and End point contour
parameters define the first recess (position, recess depth, and
recess width).

o At the end of the cycle, the tool returns to the Start point.

Cycle parameters:
m X, Z: Start point

= FK: No. of ICP finished part - name of the contour to be
machined

= Qn: Number of recess cycles (default: 1)

= DX, DZ: Dist.to subsequent recess relative to the preceding
recess

= T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.
S: Cutting speed or Constant speed
F: Feed per revolution

SX, SZ: Cutting limit in X and Z
Further information: "Cutting limits SX, SZ', Page 195

m G47: Safety clearance
Further information: "Safety clearance G47", Page 195

® MT: M after T: M function that is executed after the T tool call

= MFS: M at beginning: M function that is executed at the beginning

of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used

to execute the cycle (machine-dependent)

B Main drive

®  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Contour recessing
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Teach-in | Recessing cycles

o In this cycle you can specify how the floor element is
machined during the finishing process.
The control evaluates the recessFinishing (602474)

machining parameter for this purpose. If this parameter is
not defined, the floor element is divided in the center.

Cycle run:
1 Calculate the recess positions

2 Approach the workpiece for the next recess on a paraxial path
from the Start point or from the last recess

Finish the recess

Repeat 2 to 3 until all recesses have been machined

Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14

o o1~ W

Recess turning

The recess turning cycles machine by alternate recessing and
roughing movements. The machining process requires a minimum
of retraction and infeed movements.

To influence recess-turning operations, use the following
parameters:

®  O: Recessing feed — Feed rate for recessing movement

= U: Unidir. turning — You can perform a unidirectional or
bidirectional turning operation

= B: Offset width — After the second infeed movement, during the
transition from turning to recessing, the path to be machined is
reduced by the Offset width. Each time the system switches
from turning to recessing on this side, the path is reduced by the
offset width—in addition to the previous offset. The total offset
is limited to 80 % of the effective cutting width (effective cutting
width = cutting width — 2*cutting radius). If required, the control
reduces the programmed Offset width. At the end of rough
grooving, the residual material is removed with a single cut

= RB: Depth compens. — Depending on factors such as workpiece
material or feed rate the tool tip is displaced during a turning
operation. The resulting infeed error can be compensated
with Depth compens. during finishing, expanded. The Depth
compens. factor is usually determined empirically

o These cycles require the use of recess-turning tools.
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Radial recess turning
E » Select Recessing cycle

E » Select Recess turning

E » Select Radial recess turning

The cycle machines the rectangle described by the Start point and
the End point contour.

Cycle parameters:

X, Z: Start point

X2,Z2: End point contour

P: Feed depth — Maximum infeed depth

O: Recessing feed (default: active feed rate)
B: Offset width (default: 0)

U: Unidir. turning (default: 0)

= (O: Bidirectional

® 1: Unidirectional

G47: Safety clearance
Further information: "Safety clearance G47", Page 195

T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning

of the machining step

MFE: M at end: M function that is executed at the end of the
machining step

WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

B Main drive

® Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access: Recess
turning
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Cycle run:

Calculate the proportioning of cuts

Approach the workpiece from the Start point for the first pass
Execute the first cut (recessing)

Machine perpendicularly to the recessing direction (turning)
Repeat 3 to 4 until the End point contour X2, Z2 is reached
Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14

~N o ok 0N -
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Axial recess turning
E » Select Recessing cycle

U=0 =18

—Z—=| <om o

» Select Recess turning BH

E » Select Axial recess turning | jx

The cycle machines the rectangle described by the Start point and
the End point contour.

Cycle parameters:

— 72—

m X, Z: Start point | - —22+f

® X2, Z2: End point contour ~

u P:Feed depth — Maximum infeed depth Eﬂ e
= O: Recessing feed (default: active feed rate) ¢iz Ll .

= B: Offset width (default: 0) |

= U: Unidir. turning (default: 0) - | =L ,jx

= (Q: Bidirectional
= 1: Unidirectional

m G47:Safety clearance — 7
Further information: "Safety clearance G47", Page 195

= T: Tool number — turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

B Main drive

® Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access: Recess
turning
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Cycle run:

Calculate the proportioning of cuts

Approach the workpiece from the Start point for the first pass
Execute the first cut (recessing)

Machine perpendicularly to the recessing direction (turning)
Repeat 3 to 4 until the End point contour X2, Z2 is reached
Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14

~N o ok 0N -
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Radial recess turning — Expanded
E » Select Recessing cycle

% » Select Recess turning

% » Select Radial recess turning

» Select the Expanded soft key

Expanded

Taking the oversizes into account, the cycle machines the area
described by the Start point X/Start point contour Z1, and the End
point contour.

Further information: "Recess turning", Page 291
Cycle parameters:

X, Z: Start point

X1, Z1: Start point contour

X2,Z2: End point contour

P: Feed depth — Maximum infeed depth

O: Recessing feed (default: active feed rate)

I, K: O-size Xand Z

A: Start angle (range: 0° <= A < 90°; default: 0°)
W: Final angle (range: 0° <= W < 90°; default: 0°)
R: Rounding

T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.
S: Cutting speed or Constant speed
F: Feed per revolution

B1, B2: -B cham./+B round. (B1 at contour start and B2 at
contour end)

= B> 0: Radius of rounding
E B < 0: Width of chamfer
= B: Offset width (default: 0)
= U: Unidir. turning (default: 0)
® 0: Bidirectional
® 1: Unidirectional
m  G47: Safety clearance
Further information: "Safety clearance G47", Page 195
B MT: M after T: M function that is executed after the T tool call
= MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step
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= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

m Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access: Recess
turning

Cycle run:

Calculate the proportioning of cuts

Approach the workpiece from the Start point for the first pass
Execute the first cut (recessing)

Machine perpendicularly to the recessing direction (turning)
Repeat 3 to 4 until the End point contour X2, Z2 is reached

Machine a chamfer or rounding at the contour start or contour
end, if defined

Return to the Start point on a paraxial path
Move to the Tool change point according to the setting in G14

O o WON 2

o
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Axial recess turning — Expanded
E » Select Recessing cycle

% » Select Recess turning

E » Select Axial recess turning

» Select the Expanded soft key

Expanded

Taking the oversizes into account, the cycle machines the area
described by the Start point Z/Start point contour X1, and the End

point contour.

Further information: "Recess turning", Page 291
Cycle parameters:

X, Z: Start point

X1, Z1: Start point contour

X2,Z2: End point contour

P: Feed depth — Maximum infeed depth

O: Recessing feed (default: active feed rate)

I, K: O-size Xand Z

A: Start angle (range: 0° <= A < 90°; default: 0°)
W: Final angle (range: 0° <= W < 90°; default: 0°)
R: Rounding

T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.
S: Cutting speed or Constant speed
F: Feed per revolution

contour end)
= B> 0: Radius of rounding
E B < 0: Width of chamfer

= B: Offset width (default: 0)

= U: Unidir. turning (default: 0)
® 0: Bidirectional
® 1: Unidirectional

m  G47: Safety clearance
Further information: "Safety clearance G47", Page 195

B MT: M after T: M function that is executed after the T tool call
= MFS: M at beginning: M function that is executed at the beginning

of the machining step

= MFE: M at end: M function that is executed at the end of the

machining step
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= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

m Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access: Recess
turning

Cycle run:

Calculate the proportioning of cuts

Approach the workpiece from the Start point for the first pass
Execute the first cut (recessing)

Machine perpendicularly to the recessing direction (turning)
Repeat 3 to 4 until the End point contour X2, Z2 is reached

Machine a chamfer or rounding at the contour start or contour
end, if defined

Return to the Start point on a paraxial path
Move to the Tool change point according to the setting in G14

O o WON 2

o
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Radial recess turning, finishing
E » Select Recessing cycle

% » Select Recess turning

% » Select Radial recess turning

Fiating » Press the Finishing run soft key
run

The cycle finishes the contour area defined by the Start point and
the End point contour.

Further information: "Recess turning", Page 291

With oversizes |, K, you define the material left remaining
after the finishing cycle.

Cycle parameters:

X, Z: Start point

X2,Z2: End point contour
I, K: Oversize blank X and Z

G47: Safety clearance
Further information: "Safety clearance G47", Page 195

T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

®  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

MFS: M at beginning: M function that is executed at the beginning

Type of machining for technology database access: Recess
turning
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Cycle run:

.
2

Approach the workpiece from the Start point on a paraxial path

Finish the first side and the contour area up to a position just
before the End point contour X2, Z2

Move to the Start point X/End point contour Z2 on a paraxial
path

Finish the second side, then finish the remainder of the contour
valley

Return to the Start point on a paraxial path
Move to the Tool change point according to the setting in G14
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Axial recess turning, finishing

E » Select Recessing cycle
% » Select Recess turning
E » Select Axial recess turning

Finishing

» Press the Finishing run soft key

run

The cycle finishes the contour area defined by the Start point and
the End point contour.

Further information: "Recess turning", Page 291

With oversizes |, K, you define the material left remaining
after the finishing cycle.

Cycle parameters:

X, Z: Start point
X2,Z2: End point contour
I, K: Oversize blank X and Z

G47: Safety clearance
Further information: "Safety clearance G47", Page 195

T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning

of the machining step

MFE: M at end: M function that is executed at the end of the
machining step

WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

®  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access: Recess
turning
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Teach-in | Recessing cycles

Cycle run:

.
2

Approach the workpiece from the Start point on a paraxial path

Finish the first side and the contour area up to a position just
before the End point contour X2, Z2

Move to the Start point Z/End point contour X2 on a paraxial
path

Finish the second side, then finish the remainder of the contour
valley

Return to the Start point on a paraxial path
Move to the Tool change point according to the setting in G14
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Radial recess turning, finishing—Expanded
E » Select Recessing cycle

=
% Select Recess turning T ?
R J

v

v
3

B
&

Select Radial recess turning

» Select the Expanded soft key P f—— Tt
Expanded B2 | | -B1
. . . —72—= —1I1
T » Press the Finishing run soft key
= —2—= —71—
w2 L
The cycle finishes the contour area defined by the Start point
contour and the End point contour. s
Further information: "Recess turning", Page 291 n&z S *
@ DN <l e
o = With workpiece-blank oversizes Rl, RK, you define RB‘X? KT . ﬁ ¢$u
the material to be machined during the finishing cycle. &
For this purpose, enter the oversizes for recess turning, T

finishing
® With oversizes |, K, you define the material left
remaining after the finishing cycle

Cycle parameters:

X, Z: Start point

X1, Z1: Start point contour

X2,Z2: End point contour

RB: Depth compens.

I, K: O-size Xand Z

A: Start angle (range: 0° <= A < 90°; default: 0°)
W: Final angle (range: 0° <= W < 90°; default: 0°)
R: Rounding

T: Tool number — turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.
S: Cutting speed or Constant speed
F: Feed per revolution

B1, B2: -B cham./+B round. (B1 at contour start and B2 at
contour end)

= B> 0: Radius of rounding
® B < 0: Width of chamfer

® RI, RK: Oversize blank X and Z — Oversize before the finishing
operation for calculating the approach and departure paths and
the finishing area

B G47: Safety clearance
Further information: "Safety clearance G47", Page 195

= MT: M after T: M function that is executed after the T tool call

B MFS: M at beginning: M function that is executed at the beginning
of the machining step
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MFE: M at end: M function that is executed at the end of the
machining step

WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

®E Main drive

m  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access: Recess
turning

Cycle run:

]
2

Approach the workpiece from the Start point

Finish the first side, taking the optional contour elements into
account; then finish the contour valley up to a position just before
the End point contour X2, Z2

Approach the workpiece on a paraxial path for finishing the
second side

Finish the second side, taking the optional contour elements into
account; then finish the remainder of the contour valley

Finish the chamfer or rounding at the contour start or contour
end, if defined

Move to the Tool change point according to the setting in G14
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Axial recess turning, finishing — Expanded

E » Select Recessing cycle
-z
» Select Recess turning L*ZPDT%E
-aw +B1 w e:‘x
RB 1
E » Select Axial recess turning Py ot |
| i
i MRAN 1
» Select the Expanded soft key ! 78 e
Expanded Q)‘(Z ,,,,,,,, &
— 72—
T » Press the Finishing run soft key

—72—~|

The cycle finishes the contour area defined by the Start point
contour and the End point contour.

Further information: "Recess turning", Page 291

o = With workpiece-blank oversizes Rl, RK, you define
the material to be machined during the finishing cycle.
For this purpose, enter the oversizes for recess turning,
finishing
® With oversizes |, K, you define the material left
remaining after the finishing cycle

Cycle parameters:

X, Z: Start point

X1, Z1: Start point contour

X2,Z2: End point contour

RB: Depth compens.

I, K: O-size Xand Z

A: Start angle (range: 0° <= A < 90°; default: 0°)
W: Final angle (range: 0° <= W < 90°; default: 0°)
R: Rounding

T: Tool number — turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.
S: Cutting speed or Constant speed
F: Feed per revolution

B1, B2: -B cham./+B round. (B1 at contour start and B2 at
contour end)

= B> 0: Radius of rounding
® B < 0: Width of chamfer

® RI, RK: Oversize blank X and Z — Oversize before the finishing
operation for calculating the approach and departure paths and
the finishing area

B G47: Safety clearance
Further information: "Safety clearance G47", Page 195

= MT: M after T: M function that is executed after the T tool call

B MFS: M at beginning: M function that is executed at the beginning
of the machining step
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MFE: M at end: M function that is executed at the end of the
machining step

WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

®E Main drive

m  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access: Recess
turning

Cycle run:

]
2

Approach the workpiece from the Start point

Finish the first side, taking the optional contour elements into
account; then finish the contour valley up to a position just before
the End point contour X2, Z2

Approach the workpiece on a paraxial path for finishing the
second side

Finish the second side, taking the optional contour elements into
account; then finish the remainder of the contour valley

Finish the chamfer or rounding at the contour start or contour
end, if defined

Move to the Tool change point according to the setting in G14
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ICP-Recess turning long.
E » Select Recessing cycle

% » Select Recess turning

% » Select ICP-Recess turning long.

The cycle machines the defined area.
Further information: "Recess turning", Page 291

o = |f you are machining descending contours, define

the Start point—not the Start point blank. The cycle
machines the area defined by the Start point and the
ICP contour, taking the oversizes into account

® |f you are machining ascending contours, define the
Start point and the Start point blank. The cycle
machines the area defined by the Start point blank and
the ICP contour, taking the oversizes into account

Cycle parameters:

X, Z: Start point
X1, Z1: Start point blank

® FK: No. of ICP finished part - name of the contour to be
machined

= P:Feed depth — Maximum infeed depth

= O: Recessing feed (default: active feed rate)

m | K O-size Xand Z

m SX, SZ: Cutting limit in Xand Z
Further information: "Cutting limits SX, SZ', Page 195

= B: Offset width (default: 0)

= U: Unidir. turning (default: 0)
= (O: Bidirectional
= 1: Unidirectional

® T: Tool number — turret pocket number

= G14: Tool change point
Further information: "Tool change point G14", Page 195

= ID:ID no.

® S: Cutting speed or Constant speed

= F:Feed per revolution

m  A: Start angle (default: opposite to recessing direction)

= W: Depart.angle (default: opposite to recessing direction)

m  G47: Safety clearance
Further information: "Safety clearance G47", Page 195

= MT: M after T: M function that is executed after the T tool call

B MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step
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= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

m Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

[
A = =
‘i D =
CES ] ®

Type of machining for technology database access: Recess
turning

Cycle run:

Calculate the proportioning of cuts

Approach the workpiece from the Start point for the first pass
Execute the first cut (recessing)

Machine perpendicularly to the recessing direction (turning)
Repeat 3 to 4 until the defined area has been machined

Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14

~N o ok WwN =
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ICP-Recess turning transv.
E » Select Recessing cycle

% » Select Recess turning

E » Select ICP-Recess turning transv.

The cycle machines the defined area.
Further information: "Recess turning", Page 291

o = |f you are machining descending contours, define

the Start point—not the Start point blank. The cycle
machines the area defined by the Start point and the
ICP contour, taking the oversizes into account

® |f you are machining ascending contours, define the
Start point and the Start point blank. The cycle
machines the area defined by the Start point blank and
the ICP contour, taking the oversizes into account

Cycle parameters:

X, Z: Start point
X1, Z1: Start point blank

FK: No. of ICP finished part — name of the contour to be
machined

P: Feed depth — Maximum infeed depth
O: Recessing feed (default: active feed rate)
I, K: O-size X and Z

SX, SZ: Cutting limit in X and Z
Further information: "Cutting limits SX, SZ', Page 195

B: Offset width (default: 0)

U: Unidir. turning (default: 0)

= 0: Bidirectional

= 1: Unidirectional

T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

A: Start angle (default: opposite to recessing direction)

W: Depart.angle (default: opposite to recessing direction)

G47: Safety clearance

Further information: "Safety clearance G47", Page 195

MT: M after T: M function that is executed after the T tool call
MFS: M at beginning: M function that is executed at the beginning
of the machining step

MFE: M at end: M function that is executed at the end of the
machining step
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= WP: No. of spindle — Displays which workpiece spindle is used ‘
to execute the cycle (machine-dependent) = - o=

= Main drive B
m Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent) 2y
DF: Miscellaneous function (machine-dependent) !!!

25X

Type of machining for technology database access: Recess
turning

Cycle run:

Calculate the proportioning of cuts

Approach the workpiece from the Start point for the first pass
Execute the first cut (recessing)

Machine perpendicularly to the recessing direction (turning)
Repeat 3 to 4 until the defined area has been machined

Return to the Start point on a paraxial path

Move to the Tool change point according to the setting in G14

~N o ok WwN =
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Longitudinal ICP recess turning, finishing

E » Select Recessing cycle
% » Select Recess turning
% » Select ICP-Recess turning long.

Fiating » Press the Finishing run soft key
run

The cycle finishes the contour area defined by the ICP contour. At
the end of the cycle, the tool returns to the Start point.

Further information: "Recess turning", Page 291

o = With workpiece-blank oversizes Rl, RK, you define
the material to be machined during the finishing cycle.
For this purpose, enter the oversizes for recess turning,
finishing
® With oversizes |, K, you define the material left
remaining after the finishing cycle

Cycle parameters:
m X, Z: Start point

® FK: No. of ICP finished part - name of the contour to be ?
machined i i
= RB: Depth compens. , :
m |, K: O-size Xand Z i[(
B SX, SZ: Cutting limit in X and Z ?
|

Further information: "Cutting limits SX, SZ', Page 195 o5
® RI, RK: Oversize blank X and Z
= T: Tool number - turret pocket number

® G14: Tool change point
Further information: "Tool change point G14", Page 195
= ID:ID no.
= S: Cutting speed or Constant speed
® F:Feed per revolution
= A Start angle (default: opposite to recessing direction)
®  W: Depart.angle (default: opposite to recessing direction)
® G47:Safety clearance
Further information: "Safety clearance G47", Page 195
= MT: M after T: M function that is executed after the T tool call

= MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step
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WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

m Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access: Recess
turning

Cycle run:

]

w

Pre-position from the Start point to the Safety clearance above
the first side on a paraxial path

Finish the complete contour in one cut
Return to the Start point on a paraxial path
Move to the Tool change point according to the setting in G14

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022

313




Transverse ICP recess turning, finishing
E » Select Recessing cycle

=1
-

Finishing
Tun

» Select Recess turning

» Select ICP-Recess turning transv.

» Press the Finishing run soft key

The cycle finishes the contour area defined by the ICP contour. At
the end of the cycle, the tool returns to the Start point.

Further information: "Recess turning", Page 291

o = With workpiece-blank oversizes Rl, RK, you define
the material to be machined during the finishing cycle.
For this purpose, enter the oversizes for recess turning,
finishing
® With oversizes |, K, you define the material left
remaining after the finishing cycle

Cycle parameters:
m X, Z: Start point

® FK: No. of ICP finished part - name of the contour to be
machined

= RB: Depth compens.
m |, K O-size Xand Z

B SX, SZ: Cutting limit in X and Z
Further information: "Cutting limits SX, SZ', Page 195

= RI, RK: Oversize blank X and Z
= T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

A: Start angle (default: opposite to recessing direction)
W: Depart.angle (default: opposite to recessing direction)

G47: Safety clearance
Further information: "Safety clearance G47", Page 195

MT: M after T: M function that is executed after the T tool call

= MFS: M at beginning: M function that is executed at the beginning

of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step
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WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

m Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access: Recess
turning

Cycle run:

]

w

Pre-position from the Start point to the Safety clearance above
the first side on a paraxial path

Finish the complete contour in one cut
Return to the Start point on a paraxial path
Move to the Tool change point according to the setting in G14
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Undercut. Form H

E] » Select Recessing cycle

I o’ » Select Undercut H

The contour depends on the parameters defined. If you do not define
the Undercut radius, the oblique cut will be executed up to Contour
corner Z1 (tool radius = Undercut radius).

If you do not define the plunging angle, it is calculated from the
Undercut Igth. and Undercut radius. The end point of the undercut
is then located at the Contour corner.

The end point of the undercut is determined from the plunging angle
in accordance with Undercut type H.

Cycle parameters:

m X, Z: Start point
= X1, Z1: Contour corner
= K Undercut Igth.
= R Undercut radius (default: no circular element)
= W: Plunging angle (default: W is calculated)
m G47: Safety clearance
Further information: "Safety clearance G47", Page 195
® T: Tool number — turret pocket number
= G14: Tool change point
Further information: "Tool change point G14", Page 195
= ID:ID no.
® S: Cutting speed or Constant speed
= F:Feed per revolution
= MT: M after T: M function that is executed after the T tool call
B MFS: M at beginning: M function that is executed at the beginning

of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

B Main drive

m  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Finishing

316

Teach-in | Recessing cycles

HEIDENHAIN | MANUALplus 620 | User's Manual | 10/2022



Teach-in | Recessing cycles

Cycle run:

1 Approach the workpiece from the Start point up to the safety
clearance

2 Machine the undercut according to the cycle parameters
Return to the Start point on a diagonal path
4 Move to the Tool change point according to the setting in G14

w
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Undercut. Form K

E] » Select Recessing cycle

E o » Select Undercut K

This cycle performs only one linear cut at an angle of 45°. The
resulting contour geometry therefore depends on the tool that is
used.

Cycle parameters:

X, Z: Start point

X1, Z1: Contour corner
I: Undercut depth

G47: Safety clearance
Further information: "Safety clearance G47", Page 195

T: Tool number - turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

®  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Teach-in | Recessing cycles

Type of machining for technology database access:
Finishing

Cycle run:

1 Pre-position at an angle of 45° to the Safety clearance above the
Contour corner X1, Z1 at rapid traverse

2 Plunge by Undercut depth |
Return the tool to the Start point on the same path
4 Move to the Tool change point according to the setting in G14

w
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Undercut. Form U

E] » Select Recessing cycle
ﬁ » Select Undercut U

This cycle machines an Undercut type U and, if programmed,
finishes the adjoining plane surface. The undercut is executed in
several passes if the Undercut width is greater than the recessing
width of the tool. If the cutting width of the tool is not defined, the
control assumes that the tool's cutting width equals the Undercut
width. Either a chamfer or a rounding arc can be machined.

Cycle parameters:

X, Z: Start point

X1, Z1: Contour corner

X2: End point transv.

I: Undercut diameter

K: Undercut width

B: -B cham./+B round.

= B> 0: Radius of rounding
= B < 0: Width of chamfer

® G47:Safety clearance
Further information: "Safety clearance G47", Page 195

= T: Tool number — turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

B Main drive

®  Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

Type of machining for technology database access:
Finishing
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Cycle run:
1 Calculate the proportioning of cuts

2 Approach the workpiece from the Start point up to the safety
clearance

3 Move at the programmed feed rate to the Undercut diameter |
and dwell at this position (for two revolutions)

4 Retract and approach for the next pass
5 Repeat 3 to 4 until the Contour corner Z1 is reached

6 After the last pass, finish the adjoining plane surface, starting
from End point transv. X2, if defined

7 Machine the chamfer or rounding arc, if defined
8 Return to the Start point on a diagonal path
9 Move to the Tool change point according to the setting in G14

Cut off

E] > Select Recessing cycle
i > Select Cut off —z ?
l. 7214% ,,,,,,,,,,,

The cycle parts the workpiece. If programmed, a chamfer or
rounding arc is machined on the outside diameter. i C 1
’’’’’’’’’’’ oXE

Cycle parameters: \
m X, Z: Start point

X1, Z1: Contour corner

XE: Inner diameter (pipe)

D: Maximum speed

I: Diam. feed reduction — Limit diameter above which the
workpiece will be machined with a reduced feed rate

= B:-B cham./+B round.
® B> 0: Radius of rounding
= B < 0: Width of chamfer
= E: Reduced feed

E K Retraction distance after parting — Lift off the tool laterally
from the plane surface before retraction

= SD: Speed limit from | up
m U: Collector active diameter (machine-dependent)

® G47:Safety clearance
Further information: "Safety clearance G47", Page 195

= T: Tool number — turret pocket number

G14: Tool change point
Further information: "Tool change point G14", Page 195

ID: ID no.

S: Cutting speed or Constant speed

F: Feed per revolution

MT: M after T: M function that is executed after the T tool call

MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step
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= WP: No. of spindle — Displays which workpiece spindle is used
to execute the cycle (machine-dependent)

= Main drive

m Opposing spindle for rear-face machining

BW: Angle in the B axis (machine-dependent)
CW: Reverse the tool (machine-dependent)

HC: Shoe brake (machine-dependent)

DF: Miscellaneous function (machine-dependent)

6 Type of machining for technology database access: Cut off

Cycle run:

1 Approach the workpiece from the Start point up to the Safety
clearance

2 Cut to the depth of the chamfer or rounding and machine the
chamfer/rounding if defined

3 Depending on the cycle parameters, move at the programmed
feed rate to

B The turning center, or
= The Inner diameter (pipe) XE

If you have programmed a feed-rate reduction, the control
switches to the Reduced feed E as soon as the tool reaches
the Diam. feed reduction I.

4 Retract along the plane surface and return to the Start point
5 Move to the Tool change point according to the setting in G14

The limit to the Maximum speed D is only effective in the
cycle. After the cycle ends, the speed limit that was valid
before the cycle becomes effective again.
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Examples of recessing cycles

Recess outside
The machining operation will be executed with the Recessing radial

E cycle, taking oversizes into account. This contour area will be 46 X
finished subsequently with Recessing radial finishing E.
The rounding arcs in the corners of the contour valley and the 280
oblique surfaces at the contour start and end are also machined in
expanded mode. 260
Be sure to enter the correct values for the Start point contour X1,
Z1 and End point contour X2, Z2 parameters. These parameters
determine the cutting and infeed directions—in this example, outside
machining and infeed in negative Z-axis direction.
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Recess inside

The machining operation will be executed with the Recessing radial
E cycle, taking oversizes into account. This contour area will be
finished subsequently with Recessing radial finishing E.

Since the Cut. width P is not entered, the control plunge-cuts with
80 % of the cutting width of the tool.

In expanded mode, the chamfers are machined at the start/end of
the contour.

Be sure to enter the correct values for the Start point contour X1,
Z1, and End point contour X2, Z2 parameters. These parameters

determine the cutting and infeed directions—in this example, inside
machining and infeed in negative Z-axis direction.

Tool data:

= Turning tool (for internal machining)
B TO =7 - Tool orientation

m SB =2 - Cutting width (2 mm)
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7.6 Thread and undercut cycles

Menu item Meaning

The thread and undercut cycles machine
single or multi-start longitudinal and tapered
threads, as well as thread undercuts

i

In Teach-in mode you can
® Repeat the last cut to compensate for tool inaccuracies

= Use the Thread Recutting software option (option 11) to rework
damaged threads (only in Machine operating mode)

B Threads are cut with constant rotational speed
m Feed rate override is not effective during cycle execution

Refer to your machine manual.

The machine manufacturer specifies whether the tool
is retracted immediately after NC stop or the thread is
completed.

®

Menu item Thread and undercut cycles

Thread. cycle
Longitudinal single or multi-start thread

Tapered thr.
Tapered single or multi-start thread

20} API thread

Single or multi-start API thread (API: Ameri-
can Petroleum Institute)

Undercut DIN 76
Thread undercut and thread chamfer

DINSOIE

Undercut DIN 509E
Undercut and cylinder chamfer

DINS0AF

h_ﬁ

Direction of threads

The control determines the direction of the thread from the
parameters for Starting point Z (in Machine operating mode:
current tool position) and End point thread Z2. You select internal
or external thread by soft key.

Undercut DIN 509F
Undercut and cylinder chamfer
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GV parameter: Type of infeed

With the GV parameter, you define the type of infeed for thread
cutting cycles.

The following infeed types are available:

® 0: Const. mach. X-section — The control reduces the cutting
depth with each infeed so that the chip cross section, and
therefore the removal rate, remain constant

= 1: Const. infeed — With each infeed the control uses the same
cutting depth without exceeding the Max. approach I

®  2: EPL with distrib. of cuts — The control calculates the cutting
depth for constant infeed from Thread pitch F1 and Shaft
speed constant S. If the multiple of the cutting depth does not
correspond to the Thread depth, the control uses the Rem. cut
depth for the first infeed. The control proportions the remaining
cuts, i.e. it divides the last cutting depth into four partial cuts.
The first cut is half the calculated cutting depth, the second is a
quarter and the third and fourth each are an eighth

® 3: EPL w/o distrib. of cuts — The control calculates the cutting
depth for constant infeed from Thread pitch F1 and Shaft
speed constant S. If the multiple of the cutting depth does not
correspond to the Thread depth, the control uses the Rem. cut
depth for the first infeed. All subsequent infeeds are constant
and correspond to the calculated cutting depth

= 4: MANUALplus 4110 - The control executes the first infeed
with the Max. approach I. To determine the subsequent cutting
depths, the control uses the formula gt = 2 * 1 * SQRT "current no.
of cuts”, where gt is the absolute depth. Since the cutting depth
is reduced with each infeed because the current number of cuts
is increased accordingly by the value 1, and if the cutting depth
falls below the value given in Rem. cut depth R, the control uses
the value defined here as the new constant cutting depth. If the
multiple of the cutting depth does not correspond to the Thread
depth, the control executes the last cut at the final depth

= 5: Constant infeed (4290) — With each infeed, the control uses
the same cutting depth where the cutting depth corresponds to
Max. approach I. If the multiple of the cutting depth does not
correspond to the Thread depth, the control uses the Rem. cut
depth for the first infeed

m 6: Const. w/ distrib. (4290) — With each infeed, the
control uses the same cutting depth where the cutting depth
corresponds to Max. approach I. If the multiple of the cutting
depth does not correspond to the Thread depth, the control uses
the Rem. cut depth for the first infeed. The control proportions
the remaining cuts, i.e. it divides the last cutting depth into four
partial cuts. The first cut is half the calculated cutting depth, the
second is a quarter, and the third and fourth each are an eighth
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Undercut position

The control determines the position of an undercut from the
parameters for Starting point X, Z (in Machine operating mode:
current tool position), and Start point cylinder X1/End point
transv. Z2.

An undercut can only be machined in a right-angled
paraxial contour corner in the linear axis.

Handwheel superimpositioning (option 11)
If your machine features handwheel superimposition, you can
overlap axis movements during thread cutting in a limited area:

= X direction: Maximum programmed thread depth depending on
the current cutting depth

= Z direction: +/- a fourth of the thread pitch

@ Refer to your machine manual.

This function must be set up by your machine
manufacturer.

o Remember that position changes resulting from handwheel
superimposition are no longer effective after the cycle end
or the Last cut function!
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Angle of infeed, thread depth, proportioning of cuts

With some thread cycles, you can indicate the angle of infeed (thread
angle). The figures show the operating sequence at an angle of
infeed of —30° and an angle of infeed of 0°.

The thread depth is programmed for all thread cycles. The control
reduces the cutting depth with each cut.

Thread run-in and thread run-out

The slide requires a run-in distance to accelerate to the programmed
feed rate before starting the actual thread, and a run-out distance at
the end of the thread to decelerate again.

If the run-in length or run-out length is too short, the thread may
not attain the expected quality. In this case, the control displays a
warning.

Last cut

After the cycle is finished, the control presents the Last cut option.
In this way, you can enter a tool compensation value and repeat the
last thread cut.

Sequence of the Last cut function:

Initial situation: The thread cut cycle has been run, and the
thread depth is not correct.

» Perform the tool compensation

i > Press the Last cut soft key
cut

T_|1 > Press the NC start key
— » Check the thread

The tool compensation and the Last cut can be repeated
as often as necessary 