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An Experimental Study on the Optimization of

Grinding Process Parameters of Face Gears

LIU Jinhua, LONG Yu, FANG Shuguang, MING Rui
( School of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Based on the orthogonal experiment of grinding orthogonal face gears with butterfly grinding wheel,
an analysis has been conducted on such grinding parameters as grinding depth a,, grinding wheel speed v,, and the
influence of tool feeding speed v,, on surface roughness R,, grinding depth /4 and removal rate Z,, thus obtaining the
optimal grinding process parameters. According to the results of orthogonal test, the regressive mathematical models of
grinding surface roughness R,, metamorphic layer depth /# and removal rate Z, can be established by adopting regression
analysis method. The results show which testifies the better precision of these models, thus providing some theoretical
basis for the improvement of grinding gear quality and efficiency.
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Table 1 Geometric parameters of orthogonal face gears
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Table 2 Factors and levels of grinding orthogonal tests
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1 0.02 20 1.8
2 0.06 40 3.6
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Table 3 Orthogonal grinding test data

LE b
N T T K
R/um h/mm Z,/(mm™min )

11 11 0.546 0.057 0.237

2 1 2 2 0.442 0.063 0.249

31 3 3 0.372 0.088 0.285

4 2 1 2 0.571 0.108 0.488

5 2 2 3 0.474 0.132 0.505

6 2 3 1 0.425 0.120 0.497

7 3 1 3 0.630 0.199 0.766

8 3 2 1 0.657 0.222 0.791

9 3 3 2 0.581 0.251 0.817
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Table 4 Results of range analysis of grinding
surface roughness

2% A=
L M N
K, 1.360 1.747 1.628
K, 1.470 1.573 1.594
K, 1.868 1.378 1.476
k, 0.453 0.582 0.543
ky 0.490 0.524 0.531
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Table 5 Results of range analysis of grinding
metamorphic layer depth
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Table 6 Results of range analysis of grinding removal rate
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Table 7 Comprehensive evaluation indicator
values of grinding

ey —— X R
1 1 1 1 0.355 8
2 1 2 2 0.503 8
3 1 3 3 0.601 1
4 2 1 2 0.4412
5 2 2 3 0.564 4
6 2 3 1 0.6370
7 3 1 3 0.356 3
8 3 2 1 0.3119
9 3 3 2 0.406 7
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Table 8 Results of range analysis of

integrated balance method
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Table 9 Corresponding regression values compared with

(12)

the experimental ones with the maximum error
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