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Abstract : Because of the wide use in the aerospace, oil, mining and other fields, the grinding method of
cemented carbide balls has been a research hot spot. Evaluating the lapping uniformity is a main mean to
study the processing method of cemented carbide balls. In order to improve the accuracy of grinding
homogeneity evaluation method, considering the influence of the original surface topography and grind-
ing pressure, the material removal equation during ball lapping process is deduced by single factor test
using MATLAB software, and a quantitative evaluation method and a simulation model of lapping uni-
formity using the eccentric lapping method with two rotatable lapping plates are proposed in this paper.
Moreover, the orthogonal experiment is used to verify the proposed method and the results show that the

method is effective to predict the effect of grinding pressure, rotating speed of upper and lower plates on
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the grinding accuracy.

Key words: ball lapping; V-groove; material removal equation; cemented carbide balls; quantitative

evaluation
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Fig. 1  Structure diagram of eccentric lapping method

with two rotatable lapping plates
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Tab. 2 Materials removal test results

V=

* R, (2

o Fjj/ EARE TR MEER CFER
YN gE/(re #/(re % MRR/  EHFE Ar/
B

ball™") min™'") min™'") (mg+h™') (um-+h™")

1 5 24 120 3.4 1.0
2 8 24 120 7.3 2.3
3 11 24 120 6.6 2.0
4 14 24 120 9.5 2.9
5 17 24 120 10. 3 3.2
6 20 24 120 11.4 3.5
7 23 24 120 13.0 4.0
8 26 24 120 17.8 5.5
9 10 0 120 12.9 4.0
10 10 8 120 12.0 3.7
11 10 16 120 13.7 4.2
12 10 24 120 10. 3 3.2
13 10 32 120 12.5 3.9
14 10 48 120 10.9 3.4
15 10 56 120 11.1 3.4
16 10 64 120 9.7 3.0
17 10 24 30 3.8 1.2
18 10 24 45 6.0 1.9
19 10 24 60 4.9 1.5
20 10 24 75 7.1 2.2
21 10 24 90 10. 2 3.1
22 10 24 105 10. 3 3.2
23 10 24 120 12.3 3.8
24 10 24 135 16. 2 5.0
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Tab.3 Parameters and their levels
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Tab.5 Lapping results
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Tab.4 Simulation results
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