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The Problem A machine model of machine tool 
system including information 

about geometry and kinematics 

*CAx = Computer Aided tools

Various properitary
format in CAx



Relevant Standards and Related Efforts

ISO 10303 - STEP 

 ISO 10303 - Standard Exchange of 
Product Data (STEP)

 EXPRESS modelling language 
 Part21/p21 files 
 Application Protocols (AP)
 AP 242 – kinematics, geometry, and 

assembly models 

 ASME B5.59 
 eXtensible Markup Language (XML)
 Capabilities and performance of a 

machine tool 

Various properitary
format in CAx



An Approach for Converting Machine Models 

Machine models in a CAx tool
- Geometric feature
- Kinematics feature 

Extra 
information

A STEP 
Generator

Machine 
models in 
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A converter 
to a different

CAx tool

Machine models 
in a different 

CAx tool



A Case Study – A STEP Generator for PTC Creo
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Machine Tool Model in Creo

A machine model of Hurco VM10UI in Creo Parametric

Visualizing the 
kinematics of a 

machine tool system



Exporting Machine Model from Creo

The J-link API enables 
Java to interact with the 
machine model in Creo J-Link
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Integrating Geometrical and Kinematics Information from 
the Creo Model into a Complete STEP Machine Model 
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Conclusions and Future Work 

 A general approach has been developed for how kinematic and geometrical data can 
be extracted to a neutral format. 

 A case specific setting was explained, including a description of the interfaces and 
software that were used. 

 The case study serves as a feasibility study and demonstrates step-by-step how this 
can be done. 

 Real industrial impact for enabling better information reuse, better interoperability, 
and more consistent management. 

 Supports decision-making throughout the lifecycle of a production system. 
 Future work: more studies and CAx adapters
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