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Abstract; For revealing fatigue failure mechanism and accurately predicting fatigue life for rear
torsion beam suspension of a car, load time history of a spindle nose is simulated and verified via
dynamic analysis and test. The dynamic simulation model of rear torsion beam suspension is
established with integrating multibody dynamic analysis software ADAMS. The system transfer
function is solved by sweep frequency technique. Associating with the measured suspension
spring displacements on a sample road, the load time history of spindle nose is acquired by
dynamic iterative simulation and verified by bench test. Combining with the S-N of fatigue
characteristic curve, the fatigue life of the rear torsion beam suspension is evaluated by quasi-
static stress analysis and Palmgren-Miner linear cumulative rule. The minimum life is 76. 4
cycles, which coincides with the real situation. Thus the load time history on spindle nose can be
effectively acquired by dynamic simulation and finite element method, furthermore the structure
fatigue life can be accurately predicted.
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