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Figure 1 Test method designed by Ibaraki and model
designed by Erkan
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Figure 2 Stepped shaft prototype designed

in this paper
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Table 1 Sample processing experiment plan

- WEA  HWEB HWRCHE WRDH S5
o R/ EWPE MU, MR, iR/
N (mmemin™)  (remin”") mm mm mm
1 100 1 000 20 0.5 0.009 5
2 100 1 500 40 1.0 0. 008 7
3 100 2 000 60 1.5 0.009 3
4 150 1 000 40 1.5 0.008 5
5 150 1 500 60 0.5 0.009 8
6 150 2 000 20 1.0 0.008 6
7 200 1 000 60 1.0 0.009 2
8 200 1 500 20 1.5 0.008 2
9 200 2 000 40 0.5 0.008 1
K, 0. 092 0.091 0. 088 0.091
K, 0. 090 0. 089 0.084 0. 088
K, 0. 085 0. 087 0. 094 0. 087
R 0. 007 0. 004 0.010 0. 004
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Figure 3 A axis and C axis offset scheme
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Figure 4 Five-axis CNC machine tool dynamic error
indirect measurement scheme
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Figure 5 The identification result of the rotation
axis’s rotation angle positioning error
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Figure 6 Positioning error identification results
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Error Identification Method of Five-axis Machine
Tool Based on Sample Test Method

MEI Shengkai, LI Song, YUAN Wei, GUO Qianjian

(School of Mechanical Engineering, Shandong University of Technology, Zibo 255049, China)

Abstract; In order to improve the predictive ability of the error model of the five-axis machine tool, an indi-
rect error measurement method of the five-axis machine tool based on the sample test method was proposed,
and the optimized design of the stepped axis sample was completed. By inversely calculating the spatial error
model of the machine tool, the function analysis relationship between the sample machining error and different
error terms of the machine tool was established, and then the dynamic errors of the machine tool in different
machining states were obtained. The reliability of the method was verified through experiments. The results
showed that the method was in good agreement with the laser measurement results. The method could improve
the predictive ability of the error model of the five-axis machine tool, thereby improving the machining accura-
cy of the machine tool.

Key words:5-axis machine tool; sample test method; positioning error; error model



