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Study on contact scanning probe dynamic characteristics of high
precision 3D thread measuring machine

Lin Ximeng, Yu Jing, Yang Yanling, Cai Jinhui, Li Dongsheng
(College of Metrology and Measurement Engineering, China Jiliang University, Hangzhou 310018, China)

Abstract ; The scanning probe is the core part of the high precision 3D thread synthetical measuring machine, its dynamic characteristics
seriously affect the precision of the machine. In order to improve the precision of the measuring machine, the dynamic characteristics of
the linear scanning probe for 3D size measurement of high precision thread are studied. Firstly, the measuring principle of the scanning
probe used in the 3D thread synthetical measuring machine is analyzed, then the dynamic characteristic model is established and the
factors affecting the dynamic measurement result are put forward. Finally, the dynamic characteristic of the probe structure and the
effectiveness of the measuring processing method are verified through experiments. The experiment results verify the correctness of the
influencing factors. Through optimizing the sampling spacing factor that has the greatest influence, 80% of invalid data points can be
filtered, so that the mean residual sum of squares error of the fitting in this section is reduced by 91. 0% and the linear error is reduced
by 67.4%. The measurement accuracy of 3D thread measuring machine is improved.
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Fig. 1 High precision 3D thread measuring machine
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Fig.2 Principle diagram of scanning probe structure

1.2 MSkEhasH s

FEM KT IRE R A i e v, ol TR SU AR 1 52
M, R A% S AL i A ety Sl Sk DL — 5 1 3k 4 o R
2, AR EE Bkl B LA R IF A 2 o R BR T
AT X D A T R AT R AT X Sk B AR RO BIF I
o S SRR A4 DB T AT s, O N Sk AOORS B2
e mR A R RS S

PR AR R B3 B Sl Sk DL — € s 22 A
B AR A, 0 1O X i R AR SRk 2, B
AFRPEDTIE L — e Sk (72 W IFA7 3 R ) 5 8l 1k
AR O B EAT A Sk IR A R A AT 3 R sk
PN A9 P47 3 7 s - R AT, AR RUTUE m, M
JERBOA b, AE7KF R RIS T L v, A IE S,



94 fiC s & =

F42 8k

(a) TUEAETY

(b) Measurement model
(&3 DUk A1 I k5 i AR A 7Y

Fig.3 Probe scan measurement and collision models
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Fig. 4 Displacement after probe colliding with measured piece
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of the probe during probe scanning measurement
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Fig. 6 Displacement of probe in coordinate machine system
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Fig.7 Contact frequency measurement
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Fig. 8 Solving 6 with linear interpolation method
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Table 1 Three level and three factor orthogonal experiment table
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