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FEM simulation on hot ring rolling process of annular casting blank
with outer stepped cross section
LIU Yuhua, LI Yongtang, QI Huiping, YANG Qing
School of Materials, Taiyuan University of Science and Technology, Taiyuan 030024, Shanxi China

Abstract:Based on the DEFORM software, the finite element model of hot rolling ring with stepped cross section
has been established in the text. The hot ring rolling process of the 42CrMo annular casting blank has been simulated
and analyzed. The results show that: under the selected hot rolling parameters, the ring is smooth and regular without
pits on surface; the flow velocity of inner and outer metal which contacts with forming roller is larger than that of the
core part; the equivalent strain of the inner and outer metal is larger than that of the core part; in the hot ring rolling
process, the temperature drops of the core part metal is gentle than that of the inner and outer part, the trend of
temperature drops of the inner and outer part metal is zigzagging. It has important significance for design of hot ring
rolling for annular casting blank with stepped cross section, as well as forecasting and controlling the quality of ring.

Keywords: Annular casting blank; Outer stepped cross section; Hot ring rolling; Numerical simulation
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The measure and calculation on thermal conductivity at high temperature of

casting 42CrMo steel based on hot ring rolling process
YANG Qing FU Jianhua LI Yongtang QI Huiping LIU Yuhua
School of Materials, Taiyuan University of Science and Technology, Taiyuan 030024, Shanxi China
Abstract: Aiming at the casting 42CrMo steel used in hot ring rolling process, the thermal conductivity curve
which changes with temperature at high temperature (500~1200°C) has been simulated by use of JMatPro software.

The thermal conductivity data at 8 points (every 100°C for one point) at the same temperature range has been

measured by use of laser thermal conductivity meter (LFA427). The fitting curve has been drawn through Origin
software. By comparing the two curves above, the thermal conductivity curve of casting 42CrMo steel which is closest
to the real has been obtained. It provides reliable technological parameter and material model for the following
numerical simulation of ring rolling process.

Keywords: Casting 42CrMo; Thermal conductivity; JMatPro; Laser thermal conductivity meter
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