/213

J. of the Korean Society for Heat Treatment
Vol. 8, No. 3, September, pp.213~221.

(% 30

EtaZio Eadl MzlnbEoiM BHEEolzE neist
SN Fila dHA(1)

— SZREO| 3y —

USA* -z - 2EA”

* Attt 7 A B8
* gttt 24 A g

An Analysis Finite Element for Elasto-Plastic Thermal Stresses
Considerating Strain Hysteresis at Quenching Process of Carbon Steel(I)
— Analysis of temperature distribution —

Ok-8am Kim®*, Eui-ll Cho®, Bon-Kwon Koo**

*Dept. of Mechanical Engineering, Yosu National Fisheries University
. **Dept. of Die and Mould Design, Seoul National Polytechnic University

ABSTRACT

Temperature distribution, transformation and residual stresses generated during the quenching process of
carbon steel. It follows many difficulties in the analytical considerations on those quenching process because of
the coupling effects on temperature and metallic structures.

In this paper one of the basic study on the quenching stresses was carried out for the case of the round
steel bar specimen(SM45C) with 40ar both in its diameter and length. The temperature distributions
considering strain hysteresis were numerically calculated by finite element technique. In calculating the
transient temperature field, the heat flux between water and rod surface was determined from the heat
transfer coefficient.

The gradient of temperature is almost same to geometric of specimen. At early stage of the quenching
process, the abrupt temperature gradient has been shown in the surface of the specimen.
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analysis.
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Fig. 4 Analytical cooling curves.
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Fig. 5 Analytical cooling curves.
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Fig. 7 Temperature gradient during quenching
according z-direction.
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Fig. 9 Temperature contours with considering
strain hysteresis at 5 sec. after quenching.
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