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Effect of EAF-VOD-VAR and VIM-VAR Metallurgical Process on
Toughness of Ultra-high Strength Steel G50

Xia Zhixin'?, Yang Zhuoyue®, Li Baocheng' and Chen Jiayan®
(1 College of Materials Science and Engineering, Zhongbei University, Taiyuan 030051 ;
2 Institute for Science Materials, China Iron & Steel Research Institute Group, Beijing 100081)

Abstract Inclusion and mechanical properties of ultra-high strength steel G50 (0. 28 ~0.29C, 1.88 ~1.98Si, 4.45
~4.49Ni, 1.04 ~1.05Cr, 0.57 ~0.61Mo, 0.031 ~0.034Nb) melted by two process VIM-VAR and EAF-VOD-VAR
have been studied. Results showed that the inclusion rating units of steel G50 melted by EAF-VOD-VAR process were low-
er than that melted by VIM-VAR process, and the toughness of steel G50 (Ayy, 86 ~88 J, K¢ 130 ~132 MPa - m'?) was
obviously higher than that (A, 70 ~74 J, K. 112 ~118 MPa + m"?) of steel G50 melted by VIM-VAR process.

Material Index Ultra-high Strength Steel G50, VIM-VAR, EAF-VOD-VAR, Inclusion, Toughness

FRE RS (JERIRE =1 380 MPa) HYHH B89
SEAERRY Y A HEE RO RN K, AR
My (EAF) + EE ik (VOD) + EZ HAEEK
(VAR) TZBARIEE = BRI FEH(VIM) + 2
HEES(VAR) TZ 85T G50 RN, i
TR R IEURL AR AR, MBI A B
1 #EFRRsE

GSO MR PR E R HIR A VIM + VAR 1R R Al
“EAF +VOD + VAR i85 W 4P 4.8 t BidE, B#E
IS E S L BE A EE#E AR 90 mm x 90 mm )75
B (HREBIREL 150 °C , & BIBE 850 ), HAbF R
AHSETEAE 1. NFELH M HVIE 05
mm X 25 mm .10 mm x 10 mm x55 mm F1 20 mm x40

mm x 180 mm = {5 i Ko ik, FTA IR LT 920

C 1 hEk.860 C 1h Mk, HA %5300 C 2
h SR ALEE, hrfdifIn e WE-300 35l
47 iR I 7 JBN-300B il L 175
FF MTS-880 M BT B WM K, T A J1# M
BEE /DI 3 MAFEREE,

FrEMERE RS , i HITACHI S-4300 % 5% & 51
A T B8 (SEM) WREZRL iR o o 124 1
A4, [T EDAX B3 4047 e 228 L4 B
MR, Bt BB ML T iY, 3% CB/T
10561-2005 HLE L
2 RBRERRSHW

MNELVAUEL, BRI LRENRRS T4
HHIE, &3 AH R A AL 38 (920 C 1 h IE K ,860 C
1 hi% K (300°C2h[El k) J5 , o ik 6B (58 fF A48

F1 GSOHMUZRANSEER
Table 1 Chemical compositions of steel G50 melted by VIM-VAR and EAF-VOD-VAR process
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P Ni Cr Mo Nb N

VIM-VAR

TO5K1-97 0.29 1.98 0.6 0.002
EAF-VOD-VAR  TOSR1-226  0.28 1.88 0.6 0.003

0.005 4.49 1.05 0.61 0.031 <10 23
0.008 4.45 1.04 0.57 0.034 <10 18
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Table 2 Mechanical properties and inclusion rating units of steel G50 melted by VIM-VAR and EAF-VOD-VAR process

T e ;‘;,Z Rﬁ’pza/ /370/ f/o/ AK‘l]JZ/ (MPI\I_L/ 12y A B C D( ZEAR MnS)
. T il
VIM-VAR TOSR197 1760 1435 11.5 56.5 70 ~74 112~118 0.5 0 1.0 0 0 0 1.0 0
EAF-VOD-VAR TOSR1226 1750 1450 12.5 57.0 86 ~ 88 130 ~132 0 0 0 0 0 0 0.5 0

B 1 G50 A fikr Omi ki de sk (ab) FINb(C,N) (c.d)JE4R,SEM: (a.c) VIM-VAR; (b.d) EAF-VOD-VAR
Morphology of tensile fracture sulphide inclusion (a,b) and Nb (C,N) (c,d) in steel G50 melted by VIM-VAR (a,c) and
EAF-VOD-VAR (b,d) process
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