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Finite Element Analysis for Pearlite Transformation of Carbon Steel
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The object of this research is to estimate for pearlite structure of quenched carbon steels. The effects of temperature on
physical properties, metallic structures and the latent heat by phase transformation were considered. In this study a set of
constitutive equations relevant to the analysis of thermo-clasto plastic materials with pearlite phase transformation during
quenching process way presented on the basis of continuum thermo-dynamics.

The iso-thermal transformation curve of the SMS0C was formulated by cubic spline curve. The formulated equations
of evolution in pearlite transformation was used for structurc analysis. The volume fraction of pearlite was obtained from
the results of calculated metallic structures by Finite clement equation.
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Table 1 Mechnical Properties for thermal

structure of SM50C
Structures )
) Austenite Pearlite
Properties
Elastics modules 205800+22.148 x
— [4
E. (MPa) 186200—87.22 X 0194 x 8"
Work hardening | 4214—0.54x8— 5047+8.54° x 0 —
exponent 1L6IE—3x 6~ 0.06 X 8'+8.388E—6
H, (MPa) RY4E—7 x & A
Yield strength 196—0.178E—4 313.6+6.71E—3 X
o (MPa) x 8 #—341E—4x8
" +9.79 x §°
Poisso:'s ratio L18E—3
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Fig. 2 Flow diagram of analysis
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Fig. 3 Measuring points for hardness test and phase
transformation
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