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Fig.4 Schematic of anchor ring part
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Fig.5 Smulation on Martendte trandormation
process in anchor ring during quenching

3.2 ( )
1)

(9
2)

( 10
3 :

LY

: ( 12

( 12a)

wiE /s

Fig.6 Comparion of cooling curves between
smulation results and measured valuesin
different positionsof anchor ring during
complicated quenching operation (pre-cooling
—immersed quenching —sdlf-tempering)

Fig. 7 Computer smulation on stress
fidd of high hardness cold roller
during quenching
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Fig. 11 Smulation on carburizing process and
optimum technology parameters programming
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Fig. 14 Speed change box damage during
operation treated by traditiona
technology
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Fig. 17 Bi-arc gear of gpeed change box
for ship treated by dynamic controlled
nitriding technology
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Mathematical Modd of Heat Treatment and Its
Computer Smulation

Pan Jiansheng' , Zhang Weimin' , Tian Dong®, Gu Jianfeng' , Hu Mingjuan®
(1. Shanghai Jiao Tong University, Shanghai 200030, China;
2. Shanghai Volkswagen Automotive Company Ltd. , Shanghai 201805, China)

[Abgtract]  Computer smulation on heat treatment is the foundation of intelligent heat treatment. The
smulation of temperature field, phase trandormation, stress/ strain in complicate quenching operation has been
realized with the three dimendona norrlinear finite eement method model and the methods of treating for
abruptly changed interface conditions. The smulation results bascdly fit those measured in experiments. A
production line with intelligent sealed multipurpose furnace has been developed based on the combination of
computer smulation on gassous carburizing and computer control technology. More than 3 000 batches of
workpieces have been processed , and all are up to standard. The gpplication of computer smulation technology
can dgnificantly improve the load-carrying ability and rdiability of the nitriding and carburizing workpieces,
reduce heat treatment distortion, and shorten carburizing duration. It is recommended that the reliable product
desgn without redundancy be performed with the combination between the CAD of mechanical products, the
CAE of materias slection and heat treatment , and the dynamic evaluation technology of product reliability.

[ Key words] heat treatment ; mathematicad modd ; computer Smulation; intellectualization
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