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NON-ISOTHEMAL ENDOCHRONIC CONSTITUTIVE EQUATION
| INCORPORATING PHASE TRANSFOPMATION WITH
APPLICATION TO THE STRESS ANALYSTS FOR
QUENCHING PROCESS OF 2CR13 STEEL

Liu Linna Fan Jinghong

(Institute of constitutive theory Deportment of Engineering

Mechanics Chongqing university,China,630044)

Abstract The material undergoing phase transformation due to heat trea-

tment is assumed to be a mixture of constituents.A nonisothermal endochr-

onic elastic-plastic constitutive equation involving phase transformation is

putforward based on irreversible thermodynamics with internal variables.The"
material parameters in the constitutive equation and its variation with tem-
perature are determined by a series of short time tension tests in differen

-thigh temperature.As an example,the distrilution of instantaneous internal
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stress as well as residual stress along the radius of2Cr13 steel cylinder du-
ring que-nching are calculated. The calculated results for residual stressnear
surface of the cylinder are compared with thc experimental data obtained

by X-ray radiogragh.lt shows that the constitutive equation and FEM Code
developed in this work are quite satisfactory for application,

Key Words " heat treatment,thermal stress,

elastoplasticity,constitutive theory



