The finite element deformation analysis on planetary rolling process
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Most of modern stainless steel rods are
manufactured by 2-high rolling mills. In the
roughing rolling process, several 2-high rolling
mills are usually needed to produce the semi-
finished shapes. For saving production cost and
increasing yield rate, certain company has
invested in using high-reduction planetary
rolling mill (HRM or PSW) for single pass
rough rolling. This new type of rolling mill has
also been used on the rolling of high-aloy-
contained stainless steel rods for higher added
vaue. However, several difficulties have
occurred during the manufacturing process and
solutions are urgently needed.

This project focused on solving the
problem of the seriously twisted workpiece
during planetary rolling process on certain
specia steels. Therefore, the basic geometric
model of planetary rolling mill that includes
roll profiles and offset angle of the rolls were
constructed at first. In addition, the three-
dimensional elastic-plastic finite element
simulation was used to analyze the deformation
characteristic of the process and the stress and
strain distributions on workpieces.

From above analysis, we have gathered
basic understandings on the rolling process
using planetary rolling mill and have
established the bases for the future works
including optimization design and material



properties analysis. We expect this series of
research will be helpful in solving the problems
in producing special steels with PSW.
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