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Optimization design of joint bearing structural parameters based on orthogonal experimental method

Junbin Gao
Shanghai Bearing Technology Research Institute Co., Ltd., Shanghai

[ Abstract] Focusing on joint bearings subjected to high impact loads in aircraft landing gear, a simulation
model of joint bearings with oil grooves and oil holes was established using ABAQUS software. Through an
orthogonal test, the effects of three factors—the number of oil grooves and oil holes on the outer ring, the number of
oil grooves and oil holes on the inner ring, and the diameter of the oil holes—on the maximum contact stress of the
inner and outer rings were analyzed. The results show that the factors affecting the maximum contact stress of the
inner and outer rings are ranked as follows: number of 0il grooves and holes on the inner ring > number of oil grooves
and holes on the outer ring > oil hole diameter. With the goal of minimizing the maximum contact stress of the inner
and outer rings, the optimal structural parameters were determined to be: 6 oil grooves and holes on the inner ring, 6
on the outer ring, and an oil hole diameter of 3 mm. Based on the optimal structural parameters, it was found that the
regions of maximum contact stress are mainly concentrated on the end face of the outer ring and on both sides of the
oil grooves of the inner sphere of the inner ring, while stress concentration occurs near the oil holes on the outer
surface of the inner ring and the inner surface of the outer ring.
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1 2 2
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3 2 6
4 2 8
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6 4 2
7 4 4
8 4 6
9 4 8
10 4 10
11 6 2
12 6 4
13 6 6
14 6 8
15 6 10
16 8 2
17 8 4
18 8 6
19 8 8
20 8 10
21 10 2
22 10 4
23 10 6
24 10 8
25 10 10

2.0
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3.0
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379.6 782.2
378.4 631.4
374.5 467.2
375.4 795.4
380.3 435.2
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380.1 418.7
378.2 418.7
386.2 442.1
393.2 419.2
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384.2 431.5
357.6 417.3
384.2 433

361.2 426.2
3924 419.4
378.8 455.8
396.5 4223
373.7 450.5
382.8 428.6
366.7 719.3
384.6 526.3
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4172 457.8
374.8 428.3
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