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Carburized Bearing Steel G20CrNi2MoA for Railway Remelted by an
Inert Gas Shielding Atmosphere 5 t Electroslag Remelting Furnace

Zhou Lixin', Ding Lei', Su Chunyang’, Pan Mingxu®, Zhang Zhou® and Liu Xuesheng'
(1 Technology Center, 2 Steel-making Business Department, Hubei Xinyegang Steel Co Ltd, Huangshi 435001)

Abstract The metallurgy effect of carburized bearing steel G20CrNi2MoA for railway (/% : 0.19C, 0.49Cr,
1.75Ni, 0.23Mo, 0. 071Al) by argon shielding atmosphere electroslag remelting ( ESR) in closed hood and by normal at-
mospheric ESR has been tested and analyzed. Results show that the loss of Si and Mn of argon shield atmosphere ESR ingot
(3% ~12% and 4% ~10% ) is less than the loss of Si and Mn of normal atmospheric ESR ingot (15% ~18% and 7% ~
10% ) ; as the oxygen content in electrode of steel G20CrNi2ZMoA is 10 x 10 % the oxygen content in argon shield atmos-
phere ESR ingot (15 x 10 “®Y is lower than that in normal atmospheric ESR ingot (21.3 x 10 "%} and the metallurgical

quality of argon shield atmosphere ESR ingot is obviously better than that of normal non gas shielding ESR ingot.
Material Index Inert Gas Shielding Atmosphere ESR Furnace, Carburized Bearing Steel G20CrNi2MoA, Oxygen

Content, Nonmetallic Inclusions

f 0 Y v B AR AR R BB B 847,20 HHE
20 60 FEARMIIT A A5 R, I A A IR
F BT R IR FNZM BT R W AL e H
TR AN i E O RRIE T R R A
—EHIFEI o

HEMTEERTRENTESE, B85 AR
f st At o ) 7 e SR O IO AN J-ALJ-Mg  Ca-Si Fe-
Si i AU K I v HEAT SR IR, (X R T i =
B () LAY | AT A T 08 S 5 K 5 R AL ST R
KAl BB XA TGRSR T LK TR, B
PSRRI B o S B T 2Rt R
b, 2R BT L R A B U (R , o mT A 2ot By
s TR IR A A A A TR AR
B HM

ASCREMAZA T 5 EE ARy HRIE Y IR
B X HAMT T AR I S R R R SR
Bk FI B Bkl 7R B G20CrNi2MoA IR @ i, BT 72
TAVRAR B B e TS [R] v X A R R Y

A

1 BHSERPEBFEEHFARAEIZER
1.1 RS REE AR

PR B OR A T (BHAL YR AR &S
s BT ALK b X-Y HUfRoxt Hh R G R A 2
APRTE AL, DU S R EEHE b R S 74 Y ) el e 4 3 e
AL B R AR B R LR R
P CEEAE) IR AR A 8 T B 1, G SR B AR
BENMKRERES S OEE(SEHR) 2 ES X
ML (B B B3 MR 5 ok i, IS BIRE M
JEH

ASTEARTHE 20 kVA;S t HE SRR LA
LE LA E 1R 660 mm;5 ¢ H R AP A AT
¥ E 4% 660 mm; [ FEHK B 42 460 mm,
1.2 PR B AS G20CINi2MoA HiEH LY

B

R T H R — AR AL — H AR A —
H T T — B SE e — BURE R B — R BE P A

£51 B 12 460 mm, K 293 540 mm; B & B 5E T
B H#2 660 mm, X EEEAN 4.6 v EHEEER M



.26 -

F RN

$33 %

oL, AR TR L R
N, A E A 10.5 ke/min, B B GRS
I BN <0.3 kg/min, 1E% A TR
DA RN,

#1 G20CrNi2MoA SBEIAN B4, ¥ MNERE (") NESRIFE
KSR (2" ~S ) L ERS /%

Table 1 Analysis of electrode, normal ESR ingot (1*) and argon shiel-

ding atmospheric ESR ingot (2* ~ 5') of carburized bearing steel

G20CrNi2MoA /%

2 RBAERER

e @ C Mn Si P S o N Mo Al
21 B M fHE 0.19 0.58 0.33 0.008 0.012 0.49 1.75 0.23 0.071
' i o _ , *JEE 0.21 0.52 0.27 0.008 0.005 0.50 1.74 0.24 0.032
B [E—47 511 G20CxNi2MoA & #4471 5 G 0.20 0.54 0.28 0.008 0.005 0.50 1.74 0.24 0.031
AR B Figik, 1827 3% 4% 5%4 2+ JR# 0.20 0.54 0.30 0.008 0.009 0.51 1.75 0.24 0.026
_ . , B 0.18 0.56 0.32 0.009 0.009 0.51 1.75 0.24 0.027
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A, 2" 3% 4" 5T R HEM SRR Gizk 0.19 0.56 0.31 0.009 0.008 0.52 1.75 0.24 0.032
WIE TR R R POa I R R R 40 RES 0.21 0.52 0.31 0.009 0.009 0.51 1.75 0.25 0.025
iﬁ%%kﬁ; KIE]B’J%(%W#{M? T{#ﬂffﬁl’% G 0.20 0.53 0.31 0.009 0.009 0.51 1.75 0.25 0.025
PRI 17H 200 kg; 27 374 150 kgs4” .S s R 0.18 0.53 0.29 0.009 0.009 0.51 1.75 0.24 0.025
#1170 kg, WE 0.20 0.54 0.29 0.009 0.009 0.51 1.75 0.24 0.026
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Table 2 Analyzing results of binary premelted slag, slag samples for
normal ESR ingot (1*) and argon shielding atmospheric ESR ingot
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Table 3 Rating of nonmetallic inclusions examination and

average oxygen content in normal ESR ingot (1*) and ar-
gon shielding atmospheric ESR ingot (2* ~5*)
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Fig. 1

Effect of argon shielding atmosphere on Si (a), Mn (b) and Al (c¢) content in carburized bearing steel G20CrNi2MoA ESR

ingot: normal atmospheric ESR ingot (1) ; argon shielding atmospheric ESR ingot (2* ~5%)
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Table 4 Effect of argon shielding atmosphere on oxygen
content in ESR ingot: oxygen content in electrode, normal

atmospheric ESR ingot {1*) and argon shielding atmospheric
ESR ingot (2* ~5%)
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Table 5 Compasion of melting parameters between normal

atmospheric ESR furnace (1*) and argon shielding atmos-

pheric ESR furnace (2* ~5*)
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