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3D Temperature and Microstructure Modelling of Large-scale P20

Seel Mould Quenching in Different Processes
YAO Xin,GU Jianfeng ,HU Mingjuan
(Technicad Center of Advance Heat Treatments and Surface Engineering of
Chinese Machinery Industry Asciation ,Shanghai Jiaotong U niversty ,Shanghai 200030 ,China)

Abstract :Based on the three-dimendonal Finite Element Method (FEM) ,the temperature and microstructure
variations of large-scale P20 sted mould during quenching in 3 different processes were studied. The results show
that dgnificant temperature gradient exists during quenching in process a. The temperature gradient is less steep
during quenching in process b by alternative water and air cooling. And the trandormed martendte and bainite are
sf-tempered by process c. The caculated temperature isin agreement with the measured one.
Key wor ds:quenching ;plastic mould sted ;numerical 9 mulation
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3D Numerical Simulation for the Temperature Fied Via

L ight Beam Remelt-free Hardening of Sted 45
ZHAO Nan-nan ,SHAN Ji-guo ,WU Ai-ping ,REN Jialie
(Department of Mechanical Engineering , TSnghua Universty ,Beijing 100084 ,China)

Abstract :By applying the numerical amulation technology ,it makes the optimization processfor light beam heat-
ing parameters more eficient and economic. Acocordingly ,a model has been developed for numerical dmulation on
3D trangence temperature fidd via light beam remet-free hardening. The model is defined on thefinite sze. The
change during the process of the thermaphysdcspropertiesof material ,and the heat loss caused by convection and
radiation are consdered. The work piece is made of stedl 45 with the sze of 12. 5mm %X 12. 5mm x 90mm. The re-
liability of the model has been testified by comparison of the Smulation and the experimental results. The 3D tem-
perature distribution can be used in forecasting the sze of phase trandormation zone. The temperature field dis
tributesin aloca zone and thereisthe end efect in the process. The heating and cooling rate are very high. The
process parameter can be optimized based on the s mulation.

Key wor ds:dmulation ;temperature field ;remelt-f ree hardening ;light beam
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