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Matching and Optimization of the Strength and Stiffness of a
Driven Axle Under Asymmetrical Load
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Abstract: An optimization method for the strength and stiffness matching of a driven axle under
asymmetrical loading was proposed to solve the problem of early stage failures in a heavy vehicle. The
influence of stiffness of the driven axle on the load distribution was analyzed. On these bases, the
optimization on the structure was carried out with the structural strength and fatigue life as constraints
and the balanced strain of the splines as an objective. The results of FEA (finite element analysis) on the
modified driven axle indicate that the stress at the critical part is significantly reduced by 90.3 MPa.
Additionally, the torque distribution of the driven axle is more reasonable and the service life is
improved by 72.2%.
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Fig.1 Transmission diagram of the driven axle
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Fig.2 Load-time history at the output ends of splines on both
sides
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Tab.1 Parameters of the driven axle
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Fig.3 Torque variation of splines on both sides
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Fig.4 Finite element analysis model of the driven axle
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Tab.2 Simulation results of the driven axle under different working conditions

TH it AL /(N-m) LA A6 A/ (N-m) A AL S/ (N-m) UL FRARER R )/ MPa HMFE SRR J)/MPa
1 9413 3274 6139 216.8 382.8
2 14 188 5134 9541 553.7 1029.0
3 5797 2016 3981 133.5 235.8
4 2304 801.3 1503 53.1 93.7
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Fig.5 Stress diagram of the driven axle under working condition 2
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Fig. 6 Life prediction process of the driven axle
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Fig.7 Range-mean rain-flow matrix of the driven axle
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Fig.8 Finite element analysis model after optimization
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Tab.3 Comparison of the driven axle parameters under
impact load before and after optimization

eI fkrr AL ZH Hl%
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TR Ak 2749 4734 1985 +72.2
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