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Computer Simulation on Temperature Field and Phase
Transformation of Quenching Heavy Rail End

Zhang Min' , Zhao Gang', Hu Ruihai', Li Wenkai', Chen Xianzhou®, Chu Shuangxue’ and Dong Maosong’
(1 College of Materials Science and Metallurgical Engineering, Wuhan University of Science and Technology, Wuhan 430081 ;
2 Wuhan Iron and Steel Group Corp, Wuhan 430080)

Abstract A computer simulation analysis on heat treatment process ( electromagnetic induction heating for 55 s, air
cooling for 8 s, wind cooling for 42 s then air cooling to ambient) of heavy rail end of steel U71Mn (% : 0.65 ~0.76C,
0.15 ~0.35Si, 1. 10 ~1.40Mn, <0.030V, <0.025Ti) has been carried out by using finite element method and comput-
er graphics theory to dynamically display the distribution of temperature and structure in rail end at any time. Simulation re-
sults show that at the cooling condition the quenched structure of cross saction of rail end is fine lamella pearlite ( sorbite +
troostite) without martensite and bainite structure to meet the experimental results.
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(a) Time temperature transformation curves of austenite of steel U71Mn; (b)
curves of surface heat transfer coefficient of wind cooling heavy rail
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Table 1 Thermal physical parameters of steel U71Mn

7/ A ¢,/ h,/
T [We(m-K7'] [J-(kg-K'] [W-(m- K]
100 40.24 478 7.22
200 37.68 487 11.43
300 35.08 505 17.29
400 32.94 533 25.08
500 30. 84 579 35.11
600 28.86 650 47.65
700 26.00 772 63.01
752 28.59 1037 81.45
800 26.19 760 103.30
900 24.88 623 128.80
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Fig.2 (a) finite element model of heavy rail end; (b) distribution of temperature field of heavy rail end heating for 55s; (c) change

of temperature with time in cooling process
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Table 2 Instantaneous temperature of each tracking-point
at different cooling times

i B2/ C
i al/s - N -
PI(BIMA) P2(BEMEBHE)  P3CEH)
55 ¢ 919 911 750
63 862 874 692
u3 - 601 608 572
128 611 619 601
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Fig.3 (a)

continuous cooling transformation curves of steel U71Mn; distribution of structure at cross section of heavy rail, volume
fraction /% - (b) sorbite + troostite, (c) bainite and (d) martensite
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Fig.4 (a) hardened layer of cross section of heavy rail; (b) railway industry standard
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