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Block cycle load compilation for automotive control arm fatigue bench test
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(1. State Key Laboratory of Automotive Simulation and Control, Jilin University, Changchun 130022, China;
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Ltd. . Shanghai 201201, China; 3. School of Mechanical and Vehicular Engineering, Beijing Institute of Technology s
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Abstract;In order to solve the problem of blindness in the load development of automotive chassis
component bench test, the block cycle load was converted to arm fatigue bench test after investigation
of the rain-flow counting. duty cycle compiling and damage calculation of the collected road load
spectrum on proving ground. The durability results of the virtual bench test and physical bench test of
the control arm show that the damage distribution between the bench test and the proving ground is
identical, which provides a new idea for the determination of the chassis structure bench test load.
Besides, it can also accelerate the test period and decrease the test cost.
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Fig. 1 Location of control arm ball joint strain gauge
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Table 1 A summary of passenger vehicle developing roads

structural durability test events
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Fig.2 Load spectrum under two different
kinds of read case
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Fig. 4 Damage value histogram of different

load mean-range
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Table 2 Block cycle load data
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Fig. 6 Seamweld fatigue life distribution of control arm
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Fig.7 Fatigue bench test of control arm
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Table 3 Fatigue test life of control arm
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Fig. 8 Failure model under bench test of control arm
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Fig.9 Vehicle 24 channel fatigue bench test
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Fig. 10 Failure model of control arm under vehicle

24 channel bench test
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