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Numerical Simulation of Necking Process of a H70 Alloy Shell Body
Wang Xinglei, Feng Zaixin, Yao Yukang, Guo Xiaosen
(School of Materials Science and Engineering, North Central University)
Abstract: According to the traditional theoretical calculation of a novel H70 shell body, the forming instability
problem occurs in the force transfer area and oblique shoulder deformation area, and the wall thickness of riser is
seriously thickened, which exceeds the product size requirements. Through simulation and experimental investi-
gation, the deformation conditions of blank deformation area and force transfer area without instability and the
simplest process were obtained. For the shell riser wall thickness, the shrinkage coefficient can be increased,
which is controlled by quartic closing process. The traditional closing forming process of the shell is modified, and

the obtained parts meet the requirements of product size.
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Fig.1 Dimension diagram of product and blank as well
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Tab.1 Main chemical composition of H70 alloy %
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Fig.2 Schematic diagram of necking forming process
and stress deformation state
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Fig.3 Die structure and equivalent stress nephogram
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Fig.4 Variation curves of punch load for triple necking forming with time
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Fig.5 Results of triple necking forming scheme
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Fig.7 Variation curves of punch load for quarticnecking forming with time

Fig.6 Equivalent stress nephogram of quarticnecking
forming scheme
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Fig.8 Results of quarticnecking forming scheme
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Fig.9 Variation of necking process and riser wall thickness
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