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Error analysis and compensation in position measurement of
brake master cylinder compensation hole

JIANG Tao, ZHANG Gui-lin” , GAO Jun-peng

(Changchun University of Science and Technology, Changchun 130022, China)
x Corresponding author , E-mail : guilin512400 @126. com

Abstract: To address the problems regarding low efficiency, low accuracy, and high cost of brake
master cylinder compensation hole measurement, a high-performance precision detection scheme based
on optomechatronics was developed. After analyzing the error sources, an equation for error
calculation with regard to brake master cylinder compensation hole measurement was derived. The
analysis of the position measurement error led to the deduction of an incremental error compensation
model, and an experiment was conducted for validation of the model. The experimental results show
that the influence of vertical axis error on the measurement data for compensation hole diameter is
minimal; however, it has significant influence on the position measurement data. The results show
that the position accuracy of the compensation hole in ZDZG-20. 64 standard part is improved by 0. 05
mm and 0. 254 mm. For ZDZG-22. 2 standard part, the position accuracy is improved by 0. 044 mm
and 0. 072 mm. The error model and compensation method can effectively improve the position

detection accuracy of the brake master cylinder compensation hole.
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FE S i 3.5040.1  71.0340.1
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i 12.5540.1  85.19=£0.1
e wMEALO B 0.674 0.675
T4k o7 & 3. 560 71.130
o MR ER 0.711 0.708
7 # 12. 354 84,070
W AMEALO  HR 0. 674 0.675
Ja 8 7 3.510 71.086
o MRl HE 0.711 0.708
7 12. 608 85. 142
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