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B OE EREHEL 50 t EAF-LF(VD)-260 mm x 300 mm J7 ¥R 7% #-5L# T2 A 75 KA 40Mn2H-S( % -
0.39 ~0.41C 0. 21 ~0.265i 1. 55 ~ 1. 60Mn 0. 025 ~ 0. 035A1) ®80 ~ 130 mm #E#f. EAF ¥l Ky 50% koK + KW,
SRR 1.5 ~2. 5 ke/ty, B4S  LF 400 Al 4% [ AL] 5 0.020% ~0.040% &85 2R 5E%, (M + F) EMS
LGSR T 0] [ NIk 14.5x107° 72 x 10 RAFHL <. 0 &, & BEHY A B<1.5 R.C,
D<1.0 %, BHE =7 R AHEEE R AFEREETHE R BXR,

%48 EAF-LF(VD)-CC iR #/AMM 40M2H-S A /=L

Production Practice of Wheel Body Steel 40Mn2H-S for Engineering
Machinery by EAF-LF ( VD)-CC Flow Sheet

Yang Zhenguo'?, Li Faxing’, Sun Yongxi®, Du Guogiang” and Liu Yongchang’
(1 School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 ;
2 Laiwu Iron and Steel Group Co Ltd, Laiwu 271105)

Abstract The ®80 ~ 130 mm round bar products of wheel body steel 40Mn2H-S (% : 0.39 ~0.41C, 0.21 ~0.265i,
1.55 ~ 1. 60Mn, 0.025 ~0. 035Al) are produced by 50t EAF-LF (VD)-260 mm x 300 mm continuous casting-rolling process
at Laiwu Special Steel. With EAF charging-50% hot metal + scrap, adding [.5 ~2.5 kg/t steel aluminium cladding steel
during taping, adjusting [ Al] in 0.020% ~0.040% during LF taping by feeding Al wire, whole casting process with shiel-
ding atmosphere and casting with (M + F) EMS, the average of [ 0] and [ N] are respectively lowered to 14. 5 x 10 % and
72 x 10 %, the rating of macrostructure of steel < 1.0, rating of nonmetallic inclusions A and B<1.5, Cand D=1.0,
grain size rating =7, the terminal hardenability and mechanical properties of steel all meet the requirement of user.

Material Index EAF-LF (VD)-CC Flow Sheet, Wheel Body Steel 40Mn2H-S, Production Practice
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Table 1 Main technical parameters of electric arc furnace

WH 25
F A B/ min 42
HF 2188 34
FEIEEAN 52
ok W+ gk
RS % 1R/ MVA 3
LR B2/ mm 500
A/ (kWh - h™) 249
R EE (kg - 1) 1.30
R/ (m 1) 53
g/ (Fit-a™h) 60
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Table 2 Main technical parameters of ladle furnace

I H B8
L HE 52
AL B 42/ mm 2618
A a5 18]/ mm 400
R B A5/ mm 300
A5 R/ MVA 15
FhEE S/ (T« min ") 3
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Table 3 Main technical parameters of caster for alloy steel
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MR &/ 19
LK ]/ mm 260 x 300/180 x 220/ $280
I 48/ m 12
LA x %K 3x3
L E] i/ mm 1 600
s 260 mm x 300 mm 0.6~0.75
(gf%i‘i"ngf,/) 180 mm x 220 mm 1.0~1.30
@280 mm 0.7 ~0.95
HHERKE/m 2.7~6
SR BRI BIE
HEMER IIE X
B K E/mm 800
PR 18/ mm 2.5
“0rt < ERH
2Rz e zd M-EMS + F-EMS
HEHTK o, UHLZE Z AT E
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LF SR FmA + iU rEd mOUb SR s i B i, 3%
il RRsE e, BRI i A B, (FeO) + (MnO)
<1.50% .(Si0,) <15% W& =3.0, HBEERA
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Table 4 Ingredient of LF refining slag /%

Ca0 $i0, MgO AL, 0,
45 ~50 10 ~ 13 8~10 10 ~ 12

Pa {3508 =12 min, ZWK A} E] =10 min, B
S 1 PR E 1570 ~ 1580 C, KA KR
1560 ~1570 C, LF ¥HERSNE 4,

2.3 E

4 AR R R R PR i, SEATE R
fHIREE M B =8 RS PR 559% .
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1492 C, shial g U % 20 ~ 30 C #sil s R A 45°
HEH R AR i B R RELE 25 ~ 35 mm; 25 i 4%
R R R R AR MR NE ] £2 mm; IEH R
et FE b, o 8] 42 0 1 = BE AR 4 (700 £ 50) mm;; &5
S SSE BERTRES . 200 A/3. 0 Hz; A BB S
$.100 A/12 Hz; ¥ th/K B 0.25 kg, ik
P A S B R AL =920 C; EH %
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Table 5 Parameters for casting speed control for steel
40Mn2H-S
SE /C B/ (m - min~!)
<20 0.70
20 ~25 0.65
>25 0. 60
2.4 L

PR SNBGEE .1 130 ~ 1200 C, R IFiE 2 <40
C, MABE =2. 5 h, BERIERA AR 5], XE
B 1E BB VRS 4 . SR F 650 x 1/B550 x 1/B550 x
4 kL FLH, FLE LA P80 ~ 130 mm, R 4 ~6
m, JFELIELEEL 100 ~ 1 180 °C, & & jREF =850 C,
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BREE, 0N S BIE, WIS A ENESR  107.72x107%
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Table 6 Chemical composition, gas content and mechanical properties of steel 40Mn2H-S

FEB % k1076 J1sEERE
ﬁi% ) . 05/ O'b/ 85/ ‘I)/ AKUZ/
C Si Mn P S Cr Cu Ni Al [0] [N] MPa MPa % % I
W 0.37~ 0.17~ 1.30~ < < < < < < = = = = =
S 0.44 0.37 1.70 0.030 0.030 0.20 0.20 0.30 N 20 B 735 885 12 45 55
0.38~ 0.20~ 1.50~ < < 0.10~ < < 0.020~ =
W

0.42 0.30 1.70 0.030 0.030 0.18 0.20 0.30 0.040 18

et 0.39~ 0.21~ 1.55~ = < 010~ 0.02~ 0.03~0.025~ 13~ 55~ = = = = =
= 0.41 0.26 1.60 0.020 0.010 0.15 0.05 0.05 0.035 17 90 760 930 14 48 100
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Table 7 Rating of nonmetallic inclusions in steel 40Mn2H-S
KPR A B ¢ D WA (1973-), 5, M+, R TRRIN, 1995 EE AT
ML ME 3.0 <2.5 <2.5 <2.5 T e

HE 3.0 <2.5 <2.5 <2.5 R LR T 2R

mE <l1.5 <l1.5 <0.5 <1.0
K HE <1.0 <1.0 <0.5 <0.5 1S H #8.2010-11-23
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