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Investigation of on-line embedded laser measurement
instrument for wheelsets wear

Guo Miaojun, Yu Junya,Qiu Xuanbing.Guo Anbang, Wang Jianshuai, Xu Haiyan, i Chuanliang

(School of Applied Science, Taiyuan University of Science & Technology. Taiyuan 030024, China)

Abstract : The precision measurement of the surface abrasion of the high-speed train wheelsets (HSTW)is essential for
ensuring the safety and smoothness for their work.A portable wheelsets instrument was developed to in-situ measure the sur-
face abrasion of HSTW based on laser triangulation method. A 32-bit low-power microcontroller(STM32F103) was employed as
the main controller. A CCD chip(TCD1500C) was also used to sense the displacement.The analog signal output from TCD1500C
sensor which was driven by software simulation time sequence was converted to digital signal by the on-chip ADC (analog to
digital converter)of the STM32F103.The raw data were filtered by a digital FIR(Finite Impulse Response) filter and binarized
by a preset threshold. Then,some surface abrasion parameters can be calculated with the triangulation method. Meanwhile. the
measurement data can be transmitted to a computer virtual instrument programmed for visual display and data processing
through the bluetooth communication interface. Additionally . with consideration of the installation and measurement size,the Er-
nostar lens group was designed and optimized in ZEMAX to eliminate aberrations produced by the variable focal length. The lin-
ear fitting strategy was utilized to calibrate the developed instrument. Then the calibrated instrument measured the simulated
HSTW which had a preset defect. The experimental results show that the measuring range, precision and resolution are 32 mm,

21.28 pm,and 6 pm,respectively.It can qualified the requirements of the measurement of the surface abrasion of the HSTW.

Keywords : wheelsets;linear array CCDjlaser triangulation principle;digital FIR filtering; embedded system
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