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Fig.1 Gear forming principle by rolling
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Fig.2 Index principle of gear forming by rolling
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Fig.4 Variation of equivalent strain during gear forming
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Fig.3 Geometric model of gear rolling
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Fig.5 Variation of temperature on cross-section at

the beginning stage of gear rolling
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Fig.6 Variation and distribution of temperature on cross-section at the biting and sizing stage of gear rolling
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Fig.7 Temperature comparison between surface
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Fig.8 Tangential reaction force of tool

during gear rolling
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Fig.10  Reaction moment force of tool during gear rolling
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Coupled Thermo-Mechanical Simulation of Gear Preforming
Based on Finite Deformation Theory

Ying Fuqia.ng1 » Pan Xiaoyongl’ *, Li Min'
(1. The MOE Key Laboratory of Mechanical Manufacture and Automation, Zhejiang University of Technology,

Hangzhou 310014, China; 2. Tuopu NVH R & D Center, Ningbo, Zhejiang 315800, China)

[ Abstract | Gear preforming by cross wedge rolling is an original question for discussion, parameters such as
deformation, temperature field and mechanical performance are looking forward to be researched. This paper
ties the advantages of preforming by CWR and the principle of generated gear together, and the die suited for
gear rolling has been designed. Based on the finite deformation theory, the coupled thermal-mechanical
constitutive model of gear rolling by CWR has been established. Then FEM simulation for the forming process
has been developed in MSC. SuperForm, and information gained from the simulation has been analyzed also in
detail which provide references for further study of gear rolling by CWR technology .

[ Key words | cross wedge rolling (CWR); gear; coupled thermo-mechanical; FEM
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