40 4 Vol. 40 No. 4
2019 8 IRON STEEL VANADIUM TITANIUM August 2019

20CrMnTiH

( 611731)
N o 20 C+5
C 1.30 m/min 250 A 50 A
0.41 L/kg 0.94~1.05 (HV) +10
CTF777 TA :1004-7638(2019) 04-0110-06
DOI: 10.7513/j.issn.1004-7638.2019.04.021 ( ) (0sID) :

Study on Macro Segregation Control of Continuous Casting
Billet in Gear Steel 20CrMnTiH

Chen Liang

( Pangang Group Research Institute Co. Ltd. Chengdu 611731 Sichuan China)

Abstract: In order to control the macro—segregation of gear steel the chemical analysis and original position
analyzer were applied on carbon distribution of billets in cross section.The superheat casting speed electro—
magnetic stirring and flowrate of secondary cooling testes had been performed and the optimal casting pa—
rameters were determined.The test results show that superheat range should be controlled at 20 “C+5 °C and
casting speed should beat 1.30 m/min.The current intensity of M-EMS and F-MS should be 250 A and 50
A respectively.The flowrate of secondary cooling should be 0.41 L/kg.These parameters were benefit to the
macro segregation control.The industrial results indicated that carbon segregation indexes of billets in cross
section were 0.94 to 1.05 and hardness variation of bar at cross section were at +10 HV range.
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Table 1 Technical parameters of caster
/ / /
/t /t /mm /mm mm /mm (m* min")
120 45 750 10 000 6 1 300 200%200 0~3.0
2
Table 2 Main chemical composition of gear steel 20CrMnTiH %
C Si Mn Cr Ti P S
20CrMnTiH 0.18~0.20 0.20~0.30 0.80~0.90 1.05~1.10 0.04~0.06 <0.015 <0.030
3 1/4
3
Table 3 Initial casting parameters of tests
/C /(m * min~") /A /A /(Lekg™)
25 1.30 300 100 0.55
50 min
2
2.1 20 C+5 C,
4
4o Table 4 Relationship between superheat and
carbon segregation indexes
/C
7 . 25 0.94~1.05
35 0.93~1.14
46 0.92~1.18
s 2.2
o 3
4, °
0.20% 0.01%
1.05 25°C. o
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FEMS
10
7 50 A
5. 1.30 m/min 0.94~1.09 o
0.92~1.08 o "
5 Table 7 Relationship between F-EMS and
Table 5 Relationship between casting speed and carbon segregation indexes
carbon segregation indexes /A
/ /C /(m * min~") 1 0.95~1.14
30 1.20 0.90~1.07 2 30 0.94~1.09
30 1.30 0.92~1.08 3 100 0.90~1.17
3 30 1.40 0.88~1.12
2.3 1.2,
2.3.1
A 650 A 18.7%
48.65% ° .
6
150 A 350 A
300 A 1 ( )
. Fig.1 Sampling diagram of billets
250 A o
2
6 .
Table 6 Relationship between M-EMS and '
carbon segregation indexes A
" 100 A 1/2
150 0.88~1.13 °
200 0.89~1.08 50 A o
250 0.96~1.03 2.4
300 0.89~1.13
350 0.91~1.07
2.3.2 o
300 mmX340 mm
o L/kg’ 300 mmx430 mm 0.27 L/
kg’ o

0.41 L/kg 0.55 L/kg)
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o 0.41 L/kg
0.94~1.06
0.55 L/kg 0.87~1.09.
0.41 L/kg 8 8
o 1.58 t 0
8
Table 8 Casting parameters before and after optimation
/ / /
C  (memin™") /A /A (Lekg™)
<40 1.20 350 100 0.55
20+5 1.30 250 50 0.41
3.1
(a) AEAKS 9 3 . .
<1.0 31.5% ~39.3%
o C
0.94~1.05,
9 (n=88 )
Table 9 Macroscopic of billets ( n =388 heats)
/
1%
(b) B R I 50 A 0.5~10 0-1.0 0-10 0 31.5-39.3
18
C 4 4
3.2
2017 4 4 (55 mm
( HV) +10
(HV) 20,

() ABEHIF I 100 A
2

Fig.2 Carbon distribution of billets with different F-£MS

3 20CrMnTiH
Fig.3 Macroscopic of gear steel billets
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4 20CrMnTiH
Fig.4 Sampling diagram and carbon segregation indexes of billets
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Fig.5 Sampling diagram of bar hardness 4) N
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