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Identification of Vehicle Body Fatigue Loads and Its Application
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Abstract: For the improvement of vehicle body fatigue loads identification and fatigue life
prediction, an estimation method and a virtual iteration method were proposed to acquire more
accurate vehicle body fatigue loads and fatigue life prediction. Firstly, intensified road loads in
test field were collected by road load measuring vehicle, and then a rigid-flexible coupling multi-
body dynamic simulation model with engineering accuracy was established. In the identification of
vehicle vibration transfer matrix, the improved estimation method was applied to eliminate the
influence of the stochastic interference signals in input loads and output loads, then the vehicle
virtual input fatigue loads were calculated by virtual iteration with the multi-body dynamic model,
and more accurate virtual input fatigue loads were obtained than H, estimation method. Finally,
the virtual input fatigue loads were used for the vehicle body fatigue life prediction with body-in-
white finite element model, and the vehicle fatigue tests on four-poster road simulation test-bench
were carried out for the validation of fatigue life prediction. It shows that the results of vehicle

body fatigue life prediction are consistent with the test results, indicating that the improved
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estimation method and virtual iteration method can obtain more accurate identification results and

improve prediction accuracy of vehicle body fatigue life.

Keywords: improved estimation; virtual iteration; load identification; fatigue life prediction
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