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Design of Automatic Vibration Fault Detection System for CNC Machine
Tools Based on Improved SOM Neural Network

CAQ Jincao', QI Henan?
(1. School of Intelligent Manufacturing, Shaanxi Institute of Technology, Xi’an 710300, China;

2. Institute of Technology, Soochow University College of Applied Technology, Suzhou 215325, China)

Abstract: The signals of computer numerical control (CNC) machine tools have the disadvantages of signal attenuation
and difficulty in accurately detecting vibration signals caused by impedance mismatch in the transmission line. To address this
problem, a CNC machine tool vibration fault automatic detection system based on an improved self organizing maps (SOM)
neural network is proposed. By using a RS6103 vibration sensor and improved signal conditioning circuit, the attenuated cur-
rent signal is converted into a stable voltage signal, and the noise is removed, with EPACE10 FPGA as the core controller.
Optimizing SOM neural network through immune genetic algorithm to improve training speed and detection accuracy. The
system extracts feature vectors from vibration signals and uses the improved SOM neural network to achieve fault detection.
Experimental results show that the system can effectively improve the quality of vibration signals and achieve the accurate de-
tection of vibration faults.

Keywords: CNC machine tools; automatic signal detection; vibration sensor; improved SOM neural network; vibration

fault; vibration signal conditioning circuit
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