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Application of Model of Structure and Properties for
High Carbon Steel Wire Rods
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(1 School of Materials Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074;
2 College of Material and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081)

Abstract A systematic mathematical model group has been developed to simulate the billet section temperature distri-
bution, austenite structure evolution and products properties. The prediction system for structure and properties is established
based on the sub-models determined by test including critical model, austenite recrystallization, phase transformation in steel
at Stelmor cooling line and relation between structure and mechanical properties to couple temperature fields of billet. The
billet temperature at key point of rolling production line, austenite grain size rating and mechanical properties calculated by
this system are in agreement with measured value at situ.
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Table 1 Chemical compositions of high carbon steels /%

WFP C Si Mn P S Cr Cu N Als
SWRHS2B 0.81~0.8 0.15~0.35 0.60~0.90 <0.020 <0.015 0.15~0.23  =<0.20 <0.005 <0.04
SWRH72A 0.70~0.74 0.20~0.30 0.40~0.50  <0.020 <0.015 - <0.10 - -
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Fig.1 Temperature distribution of 82B steel ®12.5 mm rod
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Fig.2 Calculated austenite grain size of 82B steel at each
pass
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Fig.3 Comparison of tensile strength between calculated
value and measured value
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