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Residual Stress Simulation and Generation Mechanism
for Hot Strip Composite Roll during the Quenching
Nao-Aki Noda  Yoshikazu Sano  Xu Wang  Yusaku Nakagawa ~ Wen-Hai Guan  Katsuma Ono  Kejun Hu

FEM simulation is performed during quenching process to investigate the generation mechanism and control the
residual stress distribution for composite rolls. A large number of experimental data of shell and core materials are
utilized for the wide range of temperature considering the quenching process. The results verify that initially the tensile
stress appears at the roll surface but finally the compressive stress occurs. Furthermore, the effect of shell-core cross
sectional ratio on the residual stress is considered. The results show that the residual stress only slightly increases with

increasing the shell-core ratio.
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Fig.1 Model of the hot strip composite roll (mm)
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Fig.2 Model of the hot strip composite roll (mm)
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Table 1 Chemical compositions of high speed steel and ductile
iron for high speed steel type roll (mass%)

Composition C Si Mn P S Ni
HSS 1~3 <2 <15 <5
DCI 254 | 1531 <01 | <0.1 | 04~5
Cr Mo Co \Y% w Mg
2~7 <10 <10 3~10 <20 <10
0.01~1.5 | 0.1~1 0.02~0.08

Table 2 Mechanical properties for shell and core at room

temperature

Property Shell Core

0.2% proof stress (MPa) (1282)" 415

Young’s modulus (GPa) 233 173

Poisson’s ratio 03 03

Density (kg/m?) 7.6 73

Thermal expansion coefficient (K-) 12.6x10° 13.0x10°

Thermal conductivity (W/(m- K)) 202 234
Specific heat (J/(kg* K)) 046 046

*1 Tensile strength of the shell material is indicated as the 0.2% proof

stress became the deformation at break is small .
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