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Sensitivity Analysis of Springback to Material Parameters in High
Strength 21-6-9 Stainless Steel Tube NC Bending
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Abstract: To investigate the effects of the material parameters variation on springback of high strength 21-
6-9 stainless steel tube in NC bending, a sensitivity analysis model of the springback is established by
combining the multi-parameter sensitivity analysis method and the finite element model of whole bend-
springback process, and the sensitivities of springback to the material parameters are analyzed with the
proposed model. The results show that the sensitivity of springback radius to material parameters is
greater than that of springback angle. The most effective parameter on the springback is the strength
coefficient, followed are elastic modulus, yield stress, strain hardening exponent, and Poisson’s ratio.
The sensitive factors of springback angle and springback radius to the material parameters are obtained,
and the relative errors of springback angle and springback radius caused by the 15% error between input
value and actual value of the material parameters are also obtained. The research results may play an
important role in optimizing test scheme and improving the ability of bent tube springback prediction.
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