Journal of Mechanical Strength

% % &

2021, 43(2) .447-452

DOI: 10. 16579/ j.issn.1001. 9669. 2021. 02. 028

ETESFamllpaaaEsmmaa’
STRUCTURAL OPTIMIZATION OF GEARBOX CASES BASED ON
FATIGUE LIFE PREDICTION

BRERRT PBRER™ HTFW K F  HY4E SXMH

(BHRBRE B3 HHNARELERT, RA 610031)
CHEN ChaoPeng YANG GuangWu XIAO ShouNe ZHU Tao XIAO FeiXiong GAO TianYang
(Traction Power State Key Laboratory, Southwest Jiaotong University, Chengdu 610031, China)

FE A AL A AR AT R RS e R A FROCRERY iz B LR 3% 57 PRIE FI Palmgren-Miner
LRMERE 57 R IS BEAT AR A T, JRUUR 25 R 1) A e U 45 S BRT T A5 SRAUAR 22 2. 6 J7 3 HL, O 56 T JRUR 45 F A7
FROTCES R4 R I A28 1) , L9 55 0 i 53 3l o T LA S5 A B9 103, 2 J7 2 LA 176. 3 To v L, 285 s 5 St
AT AR )Rl 5 R S5 R SRR 14 T2 S R T L = 2 A 2 AT A IRl A 3 e SO 25 50 24 X . 11 9 il A9
FRRE ARG, HOR 57 A5 B, 78 D RS AR R PR 2 M 0 A I 10 IS ksl A o YA B o P Xof I PR A8

KA RREEE BUURE ESES O #ik SaRe

FESES U262

Abstract According to the cracks in the gearbox of a certain type of diesel locomotive, the finite element model of gear box
was established to make the life prediction by using the random vibration fatigue theory and the linear fatigue cumulative damage
theory of Palmgren-Miner. The life prediction of the original structure differs from the actual statistical results by only 26 000 km,
and two optimized structures are proposed based on the finite element results of the original structure. The predicted fatigue life of
the two optimized structures is higher than that of the original structure by 1. 032 million km and 1. 763 million km respectively.
After modal and excitation frequency analysis, it is concluded that transverse excitation is the main cause of structural resonance.
By comparing the modal frequency and excitation frequency of the three structures, it is found that the lower the excitation

frequency energy value corresponding to the modal frequency is, the longer the fatigue life is. Therefore, the frequency

corresponding to the high excitation energy should be avoided when optimizing the structure of the gearbox.
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Fig.5 Measured triaxial acceleration spectrum of the axle box
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Tab.1 Damage and fatigue life per second in weak locations

2584 Structure % & Position
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9 95 Ffi Fatigue life/ (10*km)
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Tab.2 Modal frequencies of the three structures of gearboxes Hz
B s GES ] A ity B Ak 4514
LR TR Original Ovtimized Ovtimined

Modal order Tiginal ptimize ptimize
structure structure A structure B
1 57.9 60.0 62.4
2 71.8 73.1 77.1
3 86.7 87.5 90. 8
4 100. 6 101. 3 105.9
5 110.2 112. 7 113.3
6 117. 4 118.7 123.6
7 125.2 129.3 141. 4
8 137.0 138.8 143.4
9 157.6 157.6 168.9
10 163. 8 167. 4 170. 6
11 179.6 182.6 187. 4
12 199.2 199.5 211.9
13 211.2 211.9 218.2
14 212.6 215.8 236.2
15 249.2 252. 1 255.8
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Tab.3 Comparison of weak positions of the optimized structure of gearboxes
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A LA sEry 9 157.6 0.026 3
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