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Thermal Simulation Study on Controlling Abnormal
Microstructure During Rail Heat Treatment
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Abstract: By using the MMS —-200 thermal simulation tester in laboratory the transformation and control of abnormal
microstructure during rail heat treatment are studied the influencing factors of abnormal microstructure transformation are
analyzed so as to avoid the generation of abnormal microstructure during the actual heat treatment.
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o 1,
®8
mm X 12 mm MMS -200 1 o
1
1 10 C /s 930 C 10 min 30% 0.5 C/s 850 C
9 s 520 C 60 s.90 s.120 s o
2 10 C /s 930 C 10 min 30% 0.5 C/s 850 C
90 s 560 C 60 5.90 5,120 s o
3 10 C /s 930 C 10 min 30% 0.5 C/s 850 C
90 s 600 °C 90 s.120 s o
4 10 C /s 930 C 10 min 30% 0.5 C/s 850 C
90 s 520 C 600 C 30 s.60 s B
5 10 C /s 930 C 10 min 30% 0.5 C/s 850 C
90 s 520 C 570 °C 550 C 60 s o
6 10 C /s 930 C 10 min 30% 0.5 C/s 850 C
90 s 450 °C \470 °C 490 C 600 °C 60 s o
) 1 10 C /s 930 C 10 min
30% 0.5 C/s
850 C 90 s 520 C
60 s.90 s.120 s 0
2.1
:
(a) (b) (¢
520 C x60 s 520 °C x90 s 520 C x120 s
1 1
2.2 2 90 s 560 °C 60 s.90 s
2 1 o
10 C/s
930 °C 10 min 30% 120 s
0.5 C/s 850 C 2(a) —(c) o
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(a) (b) (¢)
560 °C x 60 s 560 °C x 90 s 560 C x 120 s
2 2
2.3 3 1.2.3
3 2 4 10 C/s
10 C/s 930 C 10 min 30%
930 C 10 min 30% 0.5 C/s 850 C
0.5 C/s 850 °C 90 s 520 C 600 °C
90 s 600 C 90 s.120 s 30 s.60 s o
o 4(a) —
(b) . 600 C
4 30 s
60 s o
2.5 5
4
5 10 C /s 930 C 10 min
30% 0.5 C/s
850 C 90 s 520 C
570 °C 550 C 60 s
600 C x90 s
3 3 5(a) —(b) -
2.4 4 ’

600 °C x30 s 600 C x60 s
4 4
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(a) (b)
570 °C x60 s 550 °C x60 s
5 5

2.6 6 6(a)—(c)o 6

(a) .(b) 490 °C 470 C 600 °C
6 10 C /s 930 C 10 min 60 s 6( c)

30% 0.5 %C/s 450 C 600 °C 60 s
850 C 90 s 490 °C. o
470 °C 450 C 600 °C 60 s A
(a) (b) (¢
490 C 600 °C x60 s 470 C 600 C x60 s 450 C 600 °C x60 s
6 6
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Mn\CI‘ C o
35
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R (2)
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600 °C 60
600 °C 60 s S o
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4 60TY1 33
60TY1 4 U71MnG 60TY1
o /MPa 1% HB
3.2 =880 =10 260 ~ 300
932 13.7 269
N ° 898 ~962 10.5~15.5 262 ~273
3.3 / 12 12 12
5
’ (1)
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(2) 60TY1
(3 ]
C 4 : (3) 60TY1
3 60TY1 mm .
113 £0.5 150 =1 176 ¥, 30%5 s
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112.5~113.1 149.3~150.6  176.1~176.8  29.8~30.5 1 TB/T 3109—2013
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