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Prediction of Rear-axle Fatigue Life Based on
Virtual Axle Test Rig
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Abstract: The paper presents an entire process to establish
the virtual axle test rig system and the method to establish the
mechanic system and hydraulic system. The control algorithm
of the virtual test, frequency domain iteration learning
control, is programmed. The load is realized through co-
simulation and a rear axle is chosen for virtual test. With the
rear axle boundary conditions from the virtual test and the
finite element method, the fatigue life and the damage of the
rear axle are predicted. A comparative study of the results
with those from the real test shows that they are in

accordance with each other.
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Fig.1 12-DOF axle durability test rig
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Tab.1 Rear-axle FEM modal frequency

in comparison with the test results
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Fig.2 Multi-body dynamics model of the

virtual test rig system
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Fig.3 Hydraulic Model of electro-hydraulic servo

actuator with displacement control
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Fig.4 Dynamics comparison between actuator

model and actual actuator
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Fig.7 Target signals for axle virtual test
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Tab.3 Simulated fatigue life results of the rear axle
in comparison with the test results
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