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Micro-displacement measurement system of pulse equivalent and return
difference of a stepping motor

LIU Xiao-liang'*, SUN Shao-hua', REN Zhong-guo’ , DING Bao-wei' , HU Bi-tao'
(1. School of Nuclear Science and Technology, Lanzhou University, Lanzhou 730000, China; 2.91991 Unit, People’ s Libera-
tion Army, Zhoushan 316000, China; 3. China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: In order to measure the pulse equivalent and return difference of a stepping motor accurately, a laser micro-
displacement measurement system was proposed based on thin film interference. The system includes He-Ne laser source, the
Newton-ring device system, the planar CCD video signal gather system, the computer and data processing software. The
measurement of micro-displacement was carried out by counting the fringe numbers with the resolution of 1/400 wavelength. The
precision, sensitivity and stability in this system were improved compared with traditional measurement techniques, and the
system is particularly suitable for the micron, sub-micron measuring range. The measurement results for a commercial TSAS0-C
stepping motor show that a displacement accuracy of nanometers scale is achieved in the common laboratorial environment. The
results indicate the relative error for less than 5um displacement of pulse equivalent and return difference are 2.63% and 0. 44%
respectively.
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Fig. 1 Basic optic path of the system
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Fig.2 System of Newton-ring device
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Fig.3 Obvious interference image of Newton-ring
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