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Fig. 1 Data acquisition system
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Fig. 2 Installation and layout of sensors
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Fig.3 Flow chart of data processing and analysis
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Fig.5 Overall schematic diagram of the electric drive axle
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Tab.1 Material property of the bridge shell body
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Number Part Material Density p/(kg/m*) ~ Yield strength R /MPa ~ Modulus of elasticity E/GPa  Poisson ratio
1 Fi5¢ Axle case Q460C 7850 460 206 0.28
2 ENA Hub shafit tube SAE1527 7 800 885 212 0.26
3 J87¢ Retarder housing QT450-10 7 060 310 169 0.257
4 Z TR Differential case  QT500-7 7 000 320 162 0.293
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Fig. 6 Stress nephogram of axle cases and shaft tubes
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Fig. 7 Strain nephogram of axle cases and shaft tubes
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Tab.2 Natural frequencies and corresponding mode shapes of

7th~12th orders of the axle case
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Fig. 8 Modal analysis diagram of 7th~12th orders of the axle case
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Structural strength and life analysis of an electric drive axle shell based on the

measured load spectrum

JIANG Liangxing' NI Dacheng'?> YAO Chao'”> HUANG Qing' QING Xinhui’
(1. Hunan Lixing Power Technology Co., Ltd., Zhuzhou 412000, China)

(2. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)
(3. CRRC Electric Vehicle Co., Ltd., Zhuzhou 412000, China)

Abstract: Accurately predicting the fatigue life of products plays an important role in the structural strength design and
reliability design of key components of electric vehicles. Starting from the measured road load spectrum of the reinforced road,
a method for data processing and analysis of measured load spectrum was proposed, based on the Miner criterion, the load data
of the vehicle under no-load, half-load and full load were obtained, and the key data for vibration simulation analysis and
indoor bench test were obtained through time-domain frequency domain processing and damage equivalent treatment. A
parallel-shaft electric drive axle was designed and developed, the statics analysis and modal analysis were carried out for key
components such as the bridge shell, and the results concluded that the bridge shell would not have torsion and bending caused
by road surface excitation. Based on nCode DesignLife simulation analysis software, the fatigue life and damage value
distribution of the bridge shell were obtained, and the accuracy of the simulation analysis was verified by the bridge shell
durability test. Based on the measured road load spectrum of the reinforced road, a 15 000 km vehicle vibration test was
carried out on the vehicle vibration test bench for the electric drive axle. The test shows that the overall life and reliability of
the electric drive axle meet the design requirements, and the reliability of the analysis method is verified.

Key words: Commercial vehicle; Electric drive axle; Road load spectrum; Fatigue life; Fatigue analysis
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