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Design of a dual-stage surface measuring device and its uncertainty calibration

Weng Chuan Yin Ziqiang

(School of Electro-Mechanical Engineering, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: In this paper, a dual-stage curved surface scanning measuring device is developed. The purpose is to solve the contradiction
between the high precision and the large range of the sensors, which makes it possible to measure the curved surface with a large height
difference. A dual-stage measurement system is used to expand the range of the high-precision sensor so that a scanning measurement for
curved surfaces with a large range and high-precision is realized. The dual-stage measurement system uses a voice coil motor to drive the
flexure hinge to move the high-precision sensor in a straight line, so the measured surface can be kept within the measurement range of
the high-precision sensor. The measurement data of the high-precision sensor is taken as the first-stage measurement data, and the
measurement data of displacement of the flexure hinge by the high-precision grating encoder is taken as the second-stage measurement
data. The information of the measurement point can be obtained by processing the data of the dual-stage measurement system, and the
range of 5 mm can finally be realized. At the same time, the high-precision grating encoder is also used as the feedback device of the
servo system. Then, the performance of the dual-stage measurement system is evaluated, and the measurement uncertainty is analyzed
and calculated. Finally, experiments are carried out on the large range scanning capability of the measuring device, which proves that
the device has the ability of large range scanning measurement.

Keywords : surface scanning; large scale; flexible hinge; dual-stage measurement
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Fig. 1 Mechanical structure diagram of the dual-stage

scanning measurement device
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Fig.2 Schematic diagram of large stroke

parallelogram flexure hinge

P, T B2 42 G B2, b 1 g SR IS b oy SR AR
MR b g AR 5

A i 2% it %
.
3% 32

K3 —gEA AT B R B
Fig.3 Schematic diagram of two-stage

compound parallelogram flexure hinge
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the measurement device
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Fig. 6 Assembly diagram of grating encoder

for the measurement device

Pl 7 Rt T 41 4 0 e R RN

Fig.7 Schematic diagram of the scanning measurement

device with a large range and high precision for curved surface
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Table 1 The effect of average times on the

uncertainty of grating scale in experimental data
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