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The 2020 HEIDENHAIN Virtual Trade Show for machine tools: 
Digitalize processes. Manufacture reliably and efficiently.

The HEIDENHAIN virtual trade show offers machine tool manufacturers innovative solutions for boosting the accuracy, process reliability, and productivity of their machines. This includes new generations of encoders with added value and intelligent drive system designs. At the virtual trade show, users of machines with HEIDENHAIN controls and HEIDENHAIN encoders can discover new solutions for their production environment and the optimization of company-wide processes. The highlights for users include software solutions for the Digital Shop Floor and new control functions that make machining even more accurate, dynamic, and efficient. 

The Digital Shop Floor encompasses hardware, software, consultation, and services to give the user a 360° view of his operations. These products enable the complete digitalization of a company’s production environment. They can also be combined as needed and don’t require cloud computing. The Digital Shop Floor solutions draw on HEIDENHAIN expertise in shopfloor processes, offering small- and medium-sized companies a complete digital overview of their workflows, from initial quoting to quality control and final shipment.

The software and services for the Digital Shop Floor cover a complete process chain, from initial quoting to final shipment. Software modules such as StateMonitor, MaintenanceManager, Messenger, and JobTerminal deliver efficient data management in a digitalized production environment. This digital job management capability streamlines operations thanks to easy data usage, time-saving workflows, and transparent processes. All production-related areas are linked via the HEIDENHAIN controls, with adaptation to existing structures and openness for future technology.

The Digital Twin is a realistic programming-station copy of a shopfloor machine. During programming and design work in the office, the user can harness the real kinematics, parameters, and functions of his machine. This provides confidence that programs created on a CAM system or programming station will run seamlessly. The Digital Twin makes virtual machining at the front-office programming station as realistic as at the machine on the shop floor, thus reducing setup and testing times. Process reliability and productivity are increased as well. That’s because a programming station with a Digital Twin can check many factors prior to actual machining, thereby boosting the speed and reliability of user productivity. Here’s what it can do: check and optimize traversing paths, prevent program interruptions, avoid collisions, maximize use of a machine’s work envelope, verify complex 5-axis movements, and check and optimize the clamping position. 

The HEIDENHAIN Automation Solution is a modular system for universal tool and workpiece automation. Machine users and automated equipment operators benefit from an intuitive operational design, letting them control their automation solution without lengthy familiarization. Machine manufacturers and automation providers benefit from the HEIDENHAIN Automation Solution’s field-proven components and flexible adaptability. Customers also enjoy support from the HEIDENHAIN Service department, with extensive system integration services. Machine utilization increases thanks to optimized workpiece loading, additional tool magazines, and Batch Process Manager. 

One of the Dynamic Efficiency functions, Optimized Contour Milling (OCM) for TNC controls, now features intelligent deburring capability and a cutting data calculator. Optimized Contour Milling (OCM) brings trochoidal milling to a much wider range of applications. Along with roughing operations for any open or closed pocket and island, OCM also provides cycles for finishing pocket floors and side walls. Like trochoidal milling, OCM limits the wrap angle and permits milling along the entire cutting edge. With OCM, the user can program any contour on the TNC 640 as usual from the shop floor. He can now also program the optimal cutting data from the integrated cutting data calculator right on the control. The control automatically calculates the best tool paths for consistent cutting conditions, resulting in significantly increased machining speeds and a noticeable reduction in tool wear. After highly dynamic roughing and finishing, the intelligent deburring function ensures perfect edges along the programmed contour. 

The TS 750 touch probe is a high-accuracy workpiece touch probe for the in-process inspection of parts inside grinding machines. Featuring a small diameter of only 25 mm and a probing repeatability of 2σ ≤ 0.25 µm, this touch probe is both compact and highly accurate. Its radial probing force is just 0.2 N, and its long-life pressure sensor is built to withstand millions of probing cycles. Sensors and electronics are protected by two overlying bellows that keep out swarf and lubricating coolant. The outer bellows is even replaceable. The HEIDENHAIN TS 750 can also be adapted to a variety of measuring tasks thanks to its standardized M3 thread for numerous styli and extensive mounting options via different bases, adapters, and extensions for the M16 fastening thread. 
	
The VT 121 camera system, combined with the VTC software, enables automated and time-saving in-process tool inspection inside the machine. Armed with the VT 121, the user can leverage cycles of the TNC 640 to monitor and document tool wear down to individual teeth from multiple perspectives during, say, unattended shifts. This prevents cost-intensive damage to the tool, workpiece, and machine, providing greater confidence during critical machining operations. The collected data can also be harnessed to optimize cutting parameters and NC programs, as well as minimize tool wear. 

The ERM 6000 Dplus encoder sensitively monitors the milling process. Mounted directly to the milling spindle, the ERM 6000Dplus tracks spindle shaft movements in six dimensions with exceptional accuracy, sensitivity, and speed. This allows the collected data to be analyzed, interpreted, and visualized, revealing information about the spindle and tool, even down to a single tooth, at full resolution up to the maximum spindle speed. The ERM 6000 Dplus ensures long tool and machine run times, optimal maintenance management, and reliable processes during unattended shifts.

[bookmark: _GoBack]The new RCN optical angle encoders offer improved performance thanks to higher system accuracy and faster shaft speeds. Their enhanced ability to monitor temperature, particularly the temperature of the torque motor, boosts process reliability. Meanwhile, their scanning technology is so robust that even liquid contamination or condensation droplets barely affect scanning signal quality or motor control. Equipped with RCN angle encoders, rotary axes with direct drive motors deliver low motor current noise and smooth operating behavior. The high signal quality of these encoders allows direct-drive feed axes to be used to greater potential. 

The LC series sealed linear encoders are the industry standard for position measurement on linear axes in machine tools. Thanks to optimized optics, the new LC generation maintains clear vision, even when exposed to liquid contamination and condensation. This simplifies sealing-air needs, thereby raising the convenience and lowering the cost of Closed Loop position measurement. Costs are saved through fewer components and air lines, as well as easier installation. A more streamlined system also benefits the machine operator, providing greater process reliability and requiring considerably less maintenance.

The new compact inverters, featuring optimal performance in a small footprint, bring the benefits of Gen 3 drives to smaller machines as well. The new HEIDENHAIN Gen 3 drives are a perfectly matched system solution based on highly innovative and forward-thinking technologies. Machine manufacturers and users benefit from their cutting-edge interface technology, improved performance specifications, and increased control capability. 

Other innovations and trade show topics 
1. So that users can manufacture with process reliability starting with lot size 1, the TNC 640 provides fast, easy, and intuitive operation through its standard control screen, Extended Workspace Compact window, and multitouch operation. 
1. The new Machine Vibration Control (MVC) function from the Dynamic Precision package combines familiar Active Vibration Damping (AVD) with a new vibration damping approach: model-based Frequency Shaping Control (FSC). MVC dampens low-frequency machine vibrations so effectively that the user can machine at high jerk values (higher acceleration and shorter machining times) while still attaining the desired surface quality.
1. The new jig grinding functions let the user machine parts at up to maximum surface quality in a single setup. Easy-to-use standard cycles in the TNC 640 dress the grinding tools inside the machine tool.
1. For the HEIDENHAIN CNC PILOT 640 turning control, 3-axis simultaneous turning adjusts the tool angle during turning in order to rough and finish complex geometries. On the control’s screen, the concurrent simulation function displays otherwise unseen machining steps as they unfold in real time during machining.
1. At the HEIDENHAIN virtual trade show, machine manufacturers will also encounter robust, modular encoders from AMO, with measuring-flange or measuring-ring versions for large axis diameters, as well as high-end motion systems from ETEL. These solutions help machine manufacturers better meet the growing accuracy, surface-quality, and process-reliability requirements placed on their machines by end users. 
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	The Digital Shop Floor from HEIDENHAIN encompasses hardware, software, consultation, and services for the complete digitalization of a company’s production environment. 
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	The Digital Twin is a realistic programming-station copy of a shopfloor machine, including the machine’s real kinematics, parameters, and functions. As a result, setup and testing times are shortened, while process reliability and productivity are increased. 
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	The HEIDENHAIN Automation Solution is a modular system for universal tool and workpiece automation. Users and automated equipment operators benefit from an intuitive operating design, while machine manufacturers and automation providers enjoy the solution’s proven components and flexible adaptability. 
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	Optimized Contour Milling (OCM) brings trochoidal milling to a much wider range of applications. With the integrated cutting data calculator, the user can now program the optimal cutting data right on the control. After highly dynamic roughing and finishing, the intelligent deburring function ensures perfect edges along the programmed contour.
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	The TS 750 touch probe is a high-accuracy workpiece touch probe for the in-process inspection of parts inside the grinding machine. The VT 121 camera system, combined with the VTC software, enables automated and time-saving in-process tool inspection inside the machine.
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	The ERM 6000 Dplus encoder sensitively monitors the milling process directly at the milling spindle, providing full-resolution insight into the state of individual tool teeth, even at the maximum spindle speed. 
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	The new RCN angle encoder generation transmits other sensor data in addition to the data of its built-in temperature sensor, including the temperature of the torque motor over a digital interface.
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	In the new generation of LC linear encoders, optimized optics ensure crystal-clear sensing, even in the presence of liquid contamination and condensation. This simplifies the sealing air system and saves costs thanks to fewer components and air lines, simpler installation, higher process reliability, and considerably less maintenance.

	[image: ]
	The new HEIDENHAIN compact inverters, featuring optimal performance in a small footprint, bring the benefits of Gen 3 drives to smaller machines as well. 
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