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High Quality 20MnCr5(SH) Steel Production Technology Practice
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LIU Peigiang, ZHANG Zhenmin

(Xi'ning Special Steel Group, Co., Ltd., Xi'ning 810005, China)

Abstract: In order to develop high quality 20MnCr5 (SH)material for automotive gears, Xining Special Steel adopted 110
tons Consteel eccentric bottom electric furnace slag-free tapping, precise control of refining composition and high basicity
refining slag system: 50%~55% CaO, <10% SiO,, 22%~28% Al,O,, 4%~7% MgO and sufficient extreme vacuum holding
time and weak argon by optimizing the proportioning structure. The 20MnCr5 gear steel with stable chemical composition,
narrow hardenability band, high cleanliness and fine and uniform grain was produced by stirring time, which can fully meet
the needs of high performance automobile gears.
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Tab.1 Chemical composition
C Si Mn P S Cr Al Cu 0
0.17~0.21 <0.12 1.10~1.40 <0.030 =<0.035 1.00~1.30  0.020~0.050 <0.20 <0.0015
) . (SH) -
, 2.1
, B.Ti.P )
20MnCr5 , DIN + ,
50602 K K3=<25; =80%, ,
ASTM E45 A ( ):A=s2, B ° )
B=<2 C=<1.,D=<1.DS=<1, , 1 550 C , , ,
, < 15x10%%, s C
1.3 , C=1.0%, o Ti
, 300x10%~500x10"%,
) , ,Ti ,
20MnCr5 2, Si<0.12% ,
, 20MnCr5 , >40t, o
Al ,
o ,B o
) 0 2.2
2 ) )
Tab.2 End Hardenability , ,
J10,HRC S (S0.025%~0.03% ) AIN
20MnCr5 920 €30 min 30~34 ’ ’
900 €30 min N,  AIUN2535,
36
, ) LF ,
o 20MnCr5 4, 40 min.,
920~950 C, 4~6h, vD , 67 Pa
20MnCr5 GB/T 18 min ,VD H 2x10%,,
6394—2002( e , 20 min,
=5 930 C, .
4h, o 2.3
2 )
( + )—110t Con : 15,~25 T, ,
steel —LF +VD —250 mm x , 0.90~0.95 m/min
280 mm — — — ,
- = 20MnCrS 350 A | 3HZ, 200 A,
3 w(%)
Tab.3 Internal control requirements for chemical composition refining
C Si Mn P S Cr Al Cu N B Ti
0.17~0.19 =<0.12 1.17~1.23 =0.020 0.025~0.030 1.12~1.18 0.030~0.045 =<0.15 0.011~0.014 =<0.0005 =0.010
1# 0.17 0.08 1.21 0.013 0.025 1.16 0.035 0.04 0.012 1 0.0004  0.004 5
2# 0.18 0.09 1.19 0.013 0.027 1.13 0.038 0.04 0.013 6 0.0004  0.003 4
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4 $12/2019 , 20MnCr5 (SH)
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Tab.4 Composition and basicity of refining slag system of 20MnCr5 Steel
CaO SiO, AlLO; MgO (Ca0/Si0,)
50%~55% <10% 22%~28% 4%~T7% 5~17
53.26% 8.65% 23.44% 5.23% 6.16
2HZ, ; 5 20MnCr5(SH) Ic
s s Tab.5 Heating scheme for casting bloom of 20MnCr5 (SH)
Steel
0.25~0.28 L/kg, s
<950 1000~1150 1160~1200 1160~1 180
9’ 1 o
24
20MnCr5(SH) ,
N LF .
. 20MnCr5 (SH)
é > ’ 6 ’
= , 2,

Fig.1 Solidification structure of 20MnCrS5 steel continuous

1 20MnCr5(SH)

casting Billet

250 mm x280 mm

$»30 mm~¢$80 mm ,

’

4h,1150°C
2h, , 2 20MnCr5
Fig.2 Sulfide of 20MnCr5 steel
,20MnCr5 (SH) $12 mm, 10 mm ,
300 C 930 C, 4h, )

., GB/T 6394—2002(
e -8, 3

(a)7.sé& (b)8.0%%

3 20MnCr5
Fig.3 Grain size of 20MnCr5 steel

6 20MnCr5(SH)

Tab.6 Purity test results of 20MnCr5 steel
Jk K 0,x10%%
A<2 B=2 C=l1 D=1 DS=1 K3=<25 <15
0.5~2 0.5~1.5 0 0~22 4~12
1.86 0.98 0 10.5 8.94
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$»25 mm, 150 mm ,

920 C , , ’
900 C , )
GB/T 225-2006
(Jominy )y , 7, .
7 20MnCr5 t ’ ‘ L1
ner.
2011(3):478-482.
Tab.7 Hardenability of 20MnCr5 Steel ,2011(3) :478-48
[2] , , , .20MnCr5
J10/HRC
30—34 1] - ,2019,55(5):341-343.
3] .40%  -50 tEAF-LF-VD-CC  16MnCr5
31.0~32.5
. 12019,40(2):42-45.
3 [4] ) , , . Consteel 20MnCr5
/12012 [C.
20MnCr5 :2012.130-135.
[5] . MnCr5 [D].
’ ' ,2001.
’ [6] GBI/T 6394—2002. s].
. AHRC<3 [7] GB/T 225—2006. (Jominy )
20MnCr5(SH) , [S].
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