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Fig.1 Principle of error real-time compensation
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Fig.2 Real-time compensation principle based on temperature compensation
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Fig.3 Neural network model structure of comprehensive machine error
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Fig.4 Input parameters of comprehensive machine error model
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Fig.5 Overall structure of comprehensive error real-time compensation system
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Fig.9 Schematic diagram of temperature sensor arrangement
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Research on Comprehensive Error Real-Time Compensation Method for
SIEMENS CNC Machine Tools

XIAO Xiao', ZHANG Pin', WEI Yafei', WANG Jian’, LIAN Chengzhe’, YE Wenhua®

(1. AVIC Research Institute for Special Structures of Aeronautical Composites, Jinan 250023, China;
2. College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

[ABSTRACT]

Error compensation technology is an effective and economical method to improve the machining accuracy

of machine tools. Based on the temperature compensation function provided by SIEMENS numerical control system and

the comprehensive error model based on BP neural network, a real-time compensation method of comprehensive errors

for machine tool is proposed. Based on the proposed error compensation method and ARM platform, a set of real-time

error compensation system is designed and developed. The comprehensive error compensation experiment of machine

tools during processing is tested on linkage gantry CNC machine tool QLM27100. The experimental results show that the

maximum error of the test part is reduced by 59.1%, which verifies the effectiveness of the compensation method.
Keywords: SIEMENS CNC system; Real-time error compensation; BP neural network; Advanced RISC machines (ARM);

Error model
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