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Optimization on Remelting Process of 1.1 t ESR
Ingot of Blade Steel 1Cr12Ni2Mo2VN

Yan Qingzhong', Chen Lie', Li Fawen', Zuo Hui', Wu Bin', Lu Yanming',
Li Zheng', Zhao Haidong' and Cheng Guoguang”
(1 No2 Steelmaking Plant, Xining Special Steel Co Ltd, Xining 810005
2 Metallurgical and Ecological School, University of Science and Technology, Beijing 100083 )

Abstract The production flowsheet of electrode of blade steel Cri2Ni2Mo2VN (/% : 0.10C, 0.24Si, 0. 81Mn,
0.013P, 0.0028, 11.75Cr, 2.63Ni, 1.70Mo, 0.32V, 0.033N) is 30 t EAF-VOD-LF-2. 67 t ingot casting-annealing-
@250 mm bloom forging process. With the process measures including to modify ANF-6 binary slag to high cleanliness low
inclusion NEU_DO06 premelting quaternary slag, decrease the average remelting rate from 5.27 kg/min to 3.5 ~ 4.0
kg/min, the ®430 mm blade steel 1Cr12Ni2Mo2VN ESR ingots (/% : 0. 10 ~0. 12C, 0.75 ~0. 86Mun, 0.21 ~0. 24Si,
0.011 ~0.014P, 0.000 1S, 11.76 ~11. 82Cr, 2. 54 ~2. 61Ni, 1.63 ~1.71Mo, 0.31 ~0. 32V, 0. 039N) are successful-
ly produced. Examination results show that the structure of ESR ingot is martensite +0.5% ~1.5% 3§ ferrite, total rating
of nonmetallic inclusions is 1. 5 ~2.0, the [0] is 15x 1075 ~17 x 10 and the [ H] is 1. 24 x 10 ~ 1. 47 x 10 "% to in-

sure the quality of ESR steel.

Material Index Blade Steel 1Cr12Ni2Mo2VN, ESR, Inclusion, Process Optimization
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Table 1 Chemical composition of blade steel 1Cr12Ni2Mo2VN /%
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Table 2 Requirement for rating of inclusions in blade steel
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Table 3 Analysis of main elements and gas content in steel remelting by using ANF-
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Table 4 Rating of nonmetallic inclusions and content of
ferrite in steel products with ESR ingot remelting by using

ANF-6 slag

ELBIRED/ R, < BE

ivgzd
) A B C D . %4
Hpr - BA g

Ho@m W o4 B o@ M oW

FFHATHE 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 <2.5 <5
267 k¥ 0 1.5 6 1,5 0 0 0.5 1.5 50 4
B OBE% 0 1.0 0 1.5 0 0 0.5 1.0 40 7
28 %L# 0 1.5 0 1.5 0 0 O 1.5 45 3
OB 0 1.0 0 1.5 0 0 1.0 15 50 6




. 46 - =33 £36%

Gy =D - py - Hy =54.8 ~71 kg kg/min, B 3% B 7E dg/D, ~0.6 £0.05 RBK R
4 ve = (0.7 ~0.8) D B &4, (B R G 2 B0 A
BEFEESHESER, SFERTRA  WRRSHE, B R e T2 R R R

54.8 ~71 kg ¥ Hk, — B, RGBSR, B s BL R
EFRE R BRERE HET, AEE  RAEIEK RIS RENEERS RIS ERE.,
481 60,65 kg FAMITHM HIAK, RBLRE WA NISERE SEHHT TRk,

B, %65 60 kg 5 65 kg B IEFEHI TR BROGHIRIFERIER A REWHRE, BT
HAYHHF 4. 57 4. 26 kg/min, WFEMEHLBT IR MEBEE(47 £3) V. ABH(8 000 £500) A, fREF{EM
FEME BRI E , BRI EER N 65 kg, P, BE Vg HAR 3.5 ~4.0 kg/min,

3.3 BAHEZmERLS T 4 BBEERIZRLRER
BEEE B IRSEEE SRR ES S BRSHELEMA)E , 1Cr12Ni2Mo2 VN E
BEMBERBEEME

. %5 {ERNEU D06 BN T ERUENHEEARMSHERE
EREEM, BR.AE Table 5 Analysis of main elements and gas content in steel remelting by using NEU_D06
KRNI EEEWT premelting slag and after process optimization

. , FETE SHERN0° gE/
J v 2y (L\: 20
?E%@H@Rgﬁ RS e — si P s & N Mo V N O H ¢
B, X ERXN  wigmms 0.10 0.81 0.24 0.013 0.0020 1175 2.63 1.70 0.32 330 26 2.76
BN SSREMAT. 631 %% 0.12 0.82 0.23 0.014 0.0001 11.78 2.58 1.66 0.31 390 15 1.24 1.125
' R 0.11 0.8 0.24 0.011 0.0001 11.80 2.59 1.70 0.31 17 1.30
R R U H 632 ¥ 0.12 0.80 0.24 0.014 0.0001 11.82 2.54 1.68 0.31 390 15 1.26 1.135
AT # EB# 0.12 0.8 0.25 0.011 0.0001 11.80 2.61 1.71 0.31 16 1.32
; BT 710 k¥ 0.11 0.75 0.22 0.011 0.0001 11.80 2.57 1.63 0.31 390 14 1.28 1.110
REAIBBE ﬂE $ RE¥ 0.10 0.80 0.23 0.012 0.0001 11.76 2.58 1.69 0.32 16 1.25
(S5 £3) VLHE 4 3% 0.10 0.76 0.21 0.011 0.0001 11.80 2.56 1.66 0.32 390 17 1.47 1.120
(8500 +500) A, B3 _# E# 0.11 0.80 0.23 0.012 0.0001 11.79 2.58 1.67 0.32 16 1.32

BE B P 0 5,27

200 pm

B 1 A NEU_DO6 B # M T2 /5 s sk # GEINN) (ay,by e, ) FIBEB(E 0) (a,,b,, ;) WAHLUE: (a),8,) 38
%ﬂsq(bl ybz)ﬁ'é'fé 172 51]:,(‘31 ,02)'0%

Fig. 1 Morphology of structure at top (arcing) (a;, bjand ¢;) and bottom (riser head) (a,, b, and ¢, ) of ESR ingot remelting by using NEU_D06
premelting slag and after process optimization: at edge (a;, a,); 1/2 radius (b;, b,) and center (¢, c,)
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Table 6 Rating of nonmetallic inclusions and content of

ferrite in steel products with ESR ingot remelting by using

NEU_D06 premelting slag and after process optimization
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