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Fig. 1 Tllustration of the SHPB testing system
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Tab.1 Mechanical properties of ZTC4-1 under
different loading rates
BAER /s 6 ,/MPa 0,/ MPa S 13 7 e AR
0.001 830 1050 0. 090
592 1127 1391 0. 064
1610 1149 1466 0.170
2626 1200 1493 0.184
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Tab. 2 Mechanical properties of 30CrMnSiA

under different loading rates
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Fig. 3 True stress-strain curves of ZTC4-1 and 30CrMnSiA
under different loading rates
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Fig. 4 Finite element model of a large-scale fairing and

its hinge system
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Abstract: Structural analysis of the hinge system#plays an important part in the large-scale payload fairing

separation analysis, which is one of the y'r:/;'ktééldnologies during the development of new generation
launch vehicles. In this paper, the dynfimic donstitutive models of mechanical properties of 30CrMnSiA
and ZTC4-1 are obtained based on expdriméntal study and then the finite element models of payload
fairing and the hinge system with thé)dgn mic constitutive models are established. Based on the nonlinear
explicit dynamic methods, the {s@‘ligi pact process of the hinge system is simulated, and the stress and
strain of the hinge systemﬁg ci )the/Impact effect are obtained. The major internal forces of the hinge
system in the selffirﬂgig;{\"gr ydess are obtained by internal force analysis. Finally, by comparing the
self-impact responses Of(txhe/hinge system with dynamic and quasi-static constitutive models, it is well
illustrated that the dynamic constitutive model influences the simulation results. Results indicate that the
self-impact effect could make the hinge system deform plastically. Moreover, the dynamic constitutive
model is conducive to reflecting the reality, which provides a basis for the development of new generation

launch vehicles.

Key words:dynamic constitutive model; FEM ;explicit dynamics analysis;hinge system;self-impact
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