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Numerical simulation and experimental study of
a new material during its quenching process

ZHANG Shi-zhen, WANG Wei-rui, LI Yuliang, YANG Wen-wei, YAN Yi

(Institute o f Mechanical Design, Zhejiang University, Hangzhou 310027, China)

Abstract: Aiming at the current quenching process status of a new type of motorcycle brake disc special
materials B410DB which is based on artificial experience and small batch trial production, its quenching
process’s numerical simulation and temperature experiment were carried out and it's temperature and mi-
crostructure fields were analyzed. Through the material performance simulation software JMatPro, the
mechanical, thermal physical properties and the time temperature transformation (TTT) curve, the con-
tinuous cooling transformation CCT curve of B410DB were given. Based on the quenching process,and u-
sing heat treatment professional software DEFORM, a finite element model (FEM) was developed to indi-
cate the brake disc actual quenching process. The FEM was used to successfully simulate the temperature
field and the change of the organization process of a certain type of brake disc. Simulation and experiment
at results show that the FEM not only is accurate and feasible, but also can provide evidence for optimizing
the quenching process; This method can be generally used for the quenching process of other materials and
types of brake disc.
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Tab. 2 Material parameters of B410DB
0/°C E/GPa o/ (g+m™*) i M We(mesC)™) o/(107°C 1) ¢/(Js(geTH)™H
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Fig. 11  Simulated microstructure distribution map of

martensite after quenching
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