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Both software solutions take full advantage of PC-based control as they can 

be applied to Industrial PCs of different performance classes and precisely 

adapted to the requirements of the respective application. The open fieldbus 

interfaces also contribute to the scalability of the overall system by connect-

ing a wide variety of drive types, regardless of whether it is compact, I/O 

terminal-based drive technology or conventional servo drives. Interfaces to 

other components of the TwinCAT system, such as the PLC or the TwinSAFE 

safety controller, are implemented purely in software. This not only reduces 

complexity, but it also leads to considerable economic benefits and eliminates 

the need for cost-intensive hardware-based solutions. 

The software-based interfaces provide the basis for high-precision synchro-

nization of interpolated motion with the input and output of signals by the 

PLC. By using eXtreme Fast Control (XFC) technology (p. 47) from Beckhoff, 

processing units such as lasers can be switched on and off with high precision 

without having to reduce the feed rate. 

The DIN 66025 programming standard is supported by both the TwinCAT 

NC I (TF5100) and TwinCAT CNC (TF5200) functions. In addition, there are 

various high-level language extensions that allow the creation of G-code in a 

structured and efficient manner. This includes not only subroutine and jump 

functions, but also, for example, loops that can optionally be evaluated in the 

real-time context enabling, among other things, an immediate response of the 

controls to measurement events.

Implementing path control in line with the application

TwinCAT NC I is the cost-effective entry-level solution for interpolating path 

movements. A maximum of three path axes and five auxiliary axes can be 

programmed per interpolation channel – a total of 31 channels are available. 

The interface between NC I and PLC is realized by user-friendly PLC function 

blocks. The programming of motion sequences in the PLC is also possible with 

TwinCAT NC I, as an alternative to DIN 66025. In addition to the usual linear, 

circular and helical interpolation in the three principal planes, TwinCAT NC I 

is also able to create Bezier splines and apply each type of interpolation in 

freely definable planes. Axis error and sag compensation functions are avail-

able to increase machining accuracy. TwinCAT NC I can be supplemented with 

further motion functions, e.g., kinematic transformation for more complex and 

handling and assembly tasks.

With TwinCAT CNC, Beckhoff offers a comprehensive and powerful CNC 

system as a pure software solution covering the entire range of classic CNC 

path controls up to high-end systems for complex motion and kinematics 

requirements. Different machining technologies such as milling, turning, 

grinding and eroding are supported with the requisite axis, spindle and 

compensation functions as well as with special interpolation types. Simi-

lar to TwinCAT NC I, the scope of TwinCAT CNC control functionality can  

also be adapted to individual requirements by means of optional functions. 

In addition to packages for the use of up to 128 axes or a maximum of  

20 channels – TwinCAT CNC enables simultaneous interpolation of a max-

imum of 32 axes per channel – the focus is on optional control functions 

including kinematic transformations, spline interpolation, measurement 

cycles or specific processes for high-speed cutting (HSC). TwinCAT CNC sup-

ports the commissioning process with, among other things, option packages 

for automatic measurement and optimization of kinematic offsets or for 

volumetric compensation of the overall system according to DIN ISO 230. 

Machine accuracy can be increased economically and unerringly with these. 

The open software interfaces based on the TcCOM concept enable deep inte-

gration of customer-specific algorithms that allow for the implementation of 

special procedures for kinematic transformation or tool radius correction to 

be implemented by the customer. Optionally, these software modules can be 

licensed via industry-standard dongles, effectively protecting process-specific 

intellectual property of the customer.

The requirements for modern path control systems are manifold. Dynamic axis control with high contour fidelity, flexibil-
ity in application coupled with simple commissioning, and openness combined with high operational reliability are just 
some of the key aspects that sometimes even compete with each other. Beckhoff meets these specifications with two 
complementary motion software products: TwinCAT NC I and TwinCAT CNC.

TwinCAT offers flexible path control functionality 
with NC I and CNC solutions
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Wide range of applications with further potential

Beckhoff has successfully demonstrated with TwinCAT NC I and TwinCAT 

CNC that PC-based motion control can cope with even the most demanding 

applications. Regardless of material handling, robotics, machine or mold 

construction, aerospace technology, medical applications or additive manu-

facturing – the powerful and scalable Beckhoff portfolio enables tailor-made 

solutions that often push the boundaries of what is possible and thus make 

the difference in the market. Beckhoff will continue to address user challenges 

in the future and expand both TwinCAT NC I and TwinCAT CNC. The focus 

is on opening new fields of application, improved engineering and greater 

integration into connected manufacturing environments.

More information:
CNC: www.beckhoff.com/tf5200
NC I: www.beckhoff.com/tf5100
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Control architecture of a compact (left) and a complex CNC machine


