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Time-dependent Springback of Rail Transit
Vehicle Al Stamping Parts Based on Creep
Theory and FE Simulation

ZHANG Xueguang, HE Guangzhong, FANG Bin,
CUI Qi, XING Fengqi, WANG Zhen

Abstract Time-dependent springback is a critical factor af-
fecting the shape accuracy of stamping parts. Aiming at the
time-dependent springback prediction and validation of stam-
ping parts under complex working conditions, a method based
on creep theory and FE simulation is proposed. Taking railway
vehicle reinforcing plate as the research object, the uniaxial ten-
sile test is conducted to obtain the creep behaviors of AL 5083-
O under different stress conditions; then, the power function
constitutive model is used to fit the creep parameters; finally,
simulation models of stamp forming, instantaneous springback
and time-dependent are built respectively by means of numeri-

cal simulation. As a result, the stress evolution and shape error
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data in different stages are obtained. On this basis, the forming
experiment is implemented. and the noncontact optical measur-
ing equipment is used to measure the time-dependent spring-
back in two weeks, the data are compared with simulation and
theoretical results, This research shows that the time-dependent
springback distribution trend is consistent with the simulation
and the experiment, the maximum error between them is only
0.069 mm. The maximum time-dependent springback is 0. 32
mm, that could meet the welding requirements with manual
grinding in actual production process.

Key words rail transit vehicle; Al stamping parts; time-de-
pendent springback; creep theory; FE simulation
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Tab.1 Mechanical parameters of Al 5083-O aluminum

alloy material
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Fig.1 Creep curves of 5083-0 aluminum alloy material under

various stress conditions
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Fig.3 Stress distribution of reinforcing plate after stamping
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Fig.4 Stress distribution of reinforcing plate after

instantaneous springback
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Fig.5 Stress distribution of reinforcing plate after time-

dependent springback
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Fig.6 Stress comparison of reinforcing plate at different

inspection locations
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