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[ABSTRACT] In response to the impact of curvature radius on the precision of robot abrasive belt polishing in the
polishing process of complex curved parts, an experimental study on robot abrasive belt polishing based on multi curvature
radius nickel based high-temperature alloy was carried out. The main focus was on exploring the machining performance
of test pieces with different curvature radii, setting corresponding sand belt particle size and polishing process parameters
for abrasive belt polishing of nickel based high-temperature alloy test pieces with different curvature radii, collecting the
material removal depth of the test piece and analyzing the experimental results. The experimental results show that the
variation of curvature radius has a certain impact on the depth of material removal. As the curvature radius changes from
large to small, the depth of material removal also increases, indicating a negative correlation between the depth of material
removal and the curvature radius. Based on a multiple nonlinear regression model, prediction model for the depth of
material removal in robot abrasive grinding and polishing is proposed on the abrasive belt particle size, feed rate, contact

force and workpiece curvature radius. The average prediction error of the prediction model is 1.45 pm, an accuracy rate
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is 91.04%, and a prediction error range is —5.34—4.57 pm. The significance test of the prediction model indicates that the

prediction model can provide important theoretical support for the early process parameter design of actual robot abrasive

belt grinding and polishing processing.
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Material removal depth
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Table 1 Chemical composition of the test material (mass fraction)"! %
© Cr Ni+Co Al Ti Fe Nb+Ta Co Mn Si
<0.08 14~17 =70.0 0.40~1.00 2.25~2.75 5.00~9.00 0.70~1.20 <1.00 <035 <035
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Table 2 Technical parameters of GOM scanner
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Fig.1 Robot abrasive belt grinding and polishing system for
complex curved surfaces
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Table 3 Material removal depth obtained by different curvature

radii and contact forces pm
[ ] |
S el b IIF,
mm 4N 8N 12N 16N

73.01 12 18 24 29
66.38 13 20 28 31
57.44 15 21 30 36
41.76 20 29 36 46
37.6 22 35 42 51

R4 ARFHEESIBEBRRE
Table 4 Obtaining material removal depth at different feed rates

PG,/ (mmys) | AOBEEBRIRE /um | H{H/um | BRZEHE/um
1.0 60 | 62 | 59 60.3 1.814754
L5 45 | 45 | 47 457 1.289703
2.5 31 | 29 | 32 307 1.457166
3.5 23 | 22 | 26 237 1.625833
5.0 18 | 17 | 19 18 1.053565
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Table 6 Mixed orthogonal experimental data set

5 LM PEARTREE | AT ihEERAR | BPRRRER
T V,/(mm/s) | F,/N R/mm | %FEEH/um

1 A20 15 12 66.38 23

2 A20 2.5 4 66.38 11

3 Al10 3.5 12 51.61 22

4 A60 2.5 4 41.76 24

5 A20 5.5 12 57.44 11

6 A20 4.0 4 66.38 8

77 A20 4.5 12 66.38 9

78 A20 2.0 12 73.01 14

79 A60 15 12 66.38 44

80 Al10 2.5 8 73.01 18

81 A60 2.0 8 66.38 25
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