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Research Progress on Novel Tube Forming Technology Based on
Magnetorheological Elastomer

XU Yong', LI Hao"?, GUO Xunzhong’, ZHANG Shihong', XIA Liangliang"*, HU Shenghan’

(1. Shi-changxu Innovation Center for Advanced Materials, Institute of Metal Research,

Chinese Academy of Sciences, Shenyang 110016, China;
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[ABSTRACT]

Based on the desperate demand for the complicated hollow part with large diameter ratio in aerospace,

a novel tube forming technology based on magnetorheological elastomer (MRE) is proposed. The paper systematically

introduced the preparation of MRE, the theory of compression mechanical property of MRE and experimental testing, the

development of forming process and the design of tools, construction of finite element (FE) model and FE simulation, the

application of the technology in forming complicated tube. The obtained results show that the novel technology can realize

the differential loading of the forming pressure to promote the flow of material and effectively resolve the sealing problem

during tube hydroforming by applying external magnetic field. In the future, this novel technology may provide forward

looking technical support to the integrated precise forming of complicated hollow part with large diameter ratio.

Keywords: Magnetorheological elastomer (MRE); Tube forming; Mechanical property; Multiple energy field assisted forming;

Finite element simulation
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