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Abstract; Lightweight of driving axle housing is of great importance to enhance load capacity and
reduce production cost. In this paper, multi-objective optimal model was built on the basis of
finite element and fatigue analysis of driving axle housing. The orthogonal test table was
established as parametric design of driving axle housing. The fatigue robustness and lightweight of
the driving axle housing were optimized by Taguchi method and comprehensive evaluation
method. The optimization result shows that this method can be applied to the multi-objective
optimization of driving axle housing. The optimized driving axle housing has a better performance
in fatigue robustness with light weight. The material of driving axle housing is saved, the
production and operating cost is reduced, and the design level is thus improved.
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Fig. 1 Failure photos of the driving axle housing
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Table 1 Cross-section dimension of each sectional of the driving axle housing
S 1 2 3 4 5 6 7 8
A2 7] JEL & /mm 12.6
¢ H 7 1) JE B /mm 14.0 13.1 13.7 12.7 14.6 15.0 15.0
K5 1] 2 B/ mm 12.8 12.8 13.1 13. 4 13.5 12.9 12.8
I F 2242 /mm 20 22 32 26 21 22 17
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Table 2 Parameters of the control factors at three
levels

Pl N KK KF2 K3

7 1A B TV/mm 13.1 12.1 11.1

K5 )5 B TH/mm 12.8 11.8 10. 8

#5242 FR/mm 22 20 18
AT F/N 189338 191250 193 163
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Table 3 Parameters of the noise factors at three levels

S8 N, N, N,
PERIE E,/MPa 211894 212000 212106
W/ (kgem™®)  7.86e+3 7.87e+3 7.88e+3
HER/N =" 0.3 0. 31 0.32
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Table 4 Calculation results of the output stress and mass
DES sh
w9 sl ) )
TV TH FR F N, N, N, N, N, N,
1 1 1 1 1 234. 44 236. 19 234.53 91. 85 91.96 92. 08
2 1 2 2 2 249. 34 249.97 251.95 88. 31 88. 42 88. 54
3 1 3 3 3 259.05 257.85 256. 89 84. 87 84. 98 85. 08
4 2 1 2 3 248. 04 249. 49 248.28 88. 10 88.21 88.33
5 2 2 3 1 252. 80 257.33 255.55 84.59 84.70 84. 80
6 2 3 1 2 268. 03 265. 62 264. 36 83. 80 83.90 84. 01
7 3 1 3 2 254. 39 256. 83 255. 61 84.31 84.42 84.52
8 3 2 1 3 263. 47 262. 88 262. 08 83. 44 83.54 83. 65
9 3 3 2 1 268. 76 270. 00 268. 47 79. 86 79. 96 80. 07
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Table 5 Results of the single object optimization of the
driving axle housing
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Table 6 Combination of single object optimization

iy HH R O AL A PAL(E
N S{EWE/dB - TV3/THI/FR2/F3 53. 04
JFiH/kg TV3/TH3/FR3/F]1 78.99
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Table 7 Parameters of comprehensive evaluation

.- i ¥ S/N - JFiEIHH S/N
MPa dB kg dB
1 235.05 47.55 91.96 -39.27
2 250. 42 45.30 88.43 -38.93
3 257.93 47.54 84.98 -38.59
4 248. 60 50. 06 88.22 -38.91
5 255.23 40. 96 84.70 -38.56
6 266. 01 43.07 83.90 -38.48
7 255. 61 46. 41 84. 42 -38.53
8 262. 81 51.56 83.55 -38.44
9 269. 08 50. 38 79. 96 -38.06
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Table 8 Results of multi-objective optimization

P WfE {FWtt/dB

WE K1 A2 kF3 K1 A2 kF3
V. 3.5 3.65 6.47 10.66 10.96 16.03
TH 4.07 4.13 5.47 11.89 11.43 14.34
FR 4.40 517 4.09 12.18 13.63 11.85
F 4.32  3.81 5.54 11.45 11.45 14.75
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Table 9 Axle housing performance before and
after optimization
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