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RERZHNE,6 P2 GCrl5 SUEHERE0, LF 35 [N] % 51.8 x107° ~60.2 x107°, VD [F[N]29.1 x 107 ~
33.9x107° M R RN 318 x107° ~40.0 x10~° W E A AR M IHRE,
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Practice of Process for Control of Nitrogen Content in Converter
Steel Melting by 70 t BOF-LF-VD-CC Flow Sheet

Guo Zhigiang', Yan Xueyong’ and Hu Shoucai’
(1 Quzhou Yuanli Metal Products Co Ltd, Quzhou 324000; 2 Hubei Xinyegang Steel Co Ltd, Huangshi 435001 ;
3 Tangshan Jianlong Industry Co Ltd, Zhunhua 064200)

Abstract The flow sheet for steelmaking steel 20CrMnTi, 0.45C, 40Cr and GCrl5 at melting shop is 70 t BOF-LF-
VD-220 mm %220 mm CC process. It is obtained by analysis of 22 heats of steel 20CtMnTi, 40Cr and 0. 45C that the aver-
age nitrogen content in steel after BOF tapping- [ N] is 21.70 x 107, end LF refining the average [ N148.95 x 10~ and
in tundish the average [ N]63.62 x 10 "%, With increasing hot metal ratio from original 85% to 92.3% , controlling BOF
end [ P] <0.008% , ladle filling argon before tapping, quick forming foamed slag in LF refining with slag thickness 100 ~
120 mm to prevent liquid absorbing nitrogen, using long nozzle and controlling argon blowing rate, the results by melting 6
heats of steel GCrl5 show that the [ N] at end LF refining is 51. 8 x 10 ™® ~60.2 x 10 ™%, the [N] at end VD is 29. 1 x
107° ~33.9 x 107, and the nitrogen content in products is 31. 8 x 10 ~® ~40. 0 x 10 ~°, all products meet the requirement
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for cold working.

Material Index Converter Steel, Nitrogen Content, Practice of Process

HHPREH SR EAERES BK ER.
EE& R CHHEARN. RENTULEY . BHFE
BEAMSANEASE, EXMRAREERZREE
BRI T E R WA R, B BEE o 18] 59
ERK,ZRETELEAREHNRIE o-Fe P 7L
Fe,N S A0R BRI BRT i, SIS R e, DT
AR I TRERE" !, B140, Wb 5 % A GIAR S il |
TR HERE, Bl IR T R R AR ; ML
B VR BT RE , BIR hI BT BER

1 TEIBBAITHEHE

BRI BEERNT RS ERFBEARTEAF:
(DIERER TP (A HES) LRI T REH FER;
(2) FEFKE T (LF FIE6%) By bt 1A .

WMTTIL M TERBER 70 t (£ 1)-
LF ¥§55-VD Ea b M-S -5 (H#H ) .

HET RS m IR E & VLA 220 mm x 220
mm FF3R, FE R4S ©25 ~ 118 mm B ; T
160 mm x 160 mm §%5 3K £ B H R4 7= 5.5 ~20
mm 645, N 477 45.40Cr,Q195C B &M, B
—W A AP R PER LBIRE Y, &%
L EREBRE, APAEEESBP A RN ; K
B A FREE — BT A AP KRB E
R AT G, BAETSH HAFTHAR. 259
M, R AT R A B LR, 7E 110 x 10 ~° L4
to HMHERT A 2011 £ 12 59O HE26 HA™
RS RFIR T LR RFE, BT i a &iba

®1 HBPIZSH
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Table 2 Converter end [ C], [ O] and nitrogen content in
20CrMnTi, 40Cr and 0. 45C steel at each procedure

ETHAAR/N0"
B B g MRS E#T
(Cl/% (0)/% E@e @i Mf
221779 20CtMnTi  0.06  0.048 24.36  45.54 53.36
221780 20CrMnTi 0.08 0.042 18.46 33.43 40.06
221768 20C:MnTi 0.07 0.044 4586 62.24 76.53
221770 20CrMnTi  0.07 0.045 30.89 49.98 67.67
221771 20C:MnTi  0.10 0.038 18.69 42.87 59.73
221778 20C:MnTi  0.06  0.051 14.39 45.42  69.43

ak/d R

1-16966 45 0.13 0.036 30.12 67.31 83.74
1-16967 45 0.16 0.031 26.82 65.93 81.08
1-16969 45 0.11 0.037 30.74 51.84 66.70
1-16970 45 0.17 0.032 22.14 55.12 61.79

1-17055 40Cr 0.11 0.038 19.04 68.01 78.70
1-17056 40Cr 0.13 0.035 17.56 41.18 62.07
1-17057 40Cr 0.12  0.035 15.51 50.58 61.68
1-17058 40Cr 0.13 0.033 11.68 44.18 60.97

1-17054 45 0.16 0.030 14.65 57.17 72.32
4-17907 45 0.13  0.037 31.52 59.97 62.20
4-17908 45 0.18 0.032 25.19 55.20 58.47

2-22425 40Cr 0.14 0.033 14.84 44.32 74.9
222426 40Cr 0.09 0.036 14.07 32.40 53.63
2-22427 40Cr 0.12  0.034 22,77 30.20 47.21
2-22428 40Cr 0.13 0.033 16.59 27.25 47.74
222429 40Cr 0.14 0.032 11.83 46.83 59.63

EHE 21.70  48.95 63.62
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Fig.1 Effect of vacuum (a), degassing time (b) and sulfur content in liquid- [S] (c) on denitriding rate of liquid
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[ 1(a)Fi(b) ], fey® 1" "oy [NI 701 [N (0] [N
226858 0.17 40 156 602 7.0 33.9 8.6 39.7

EFEMAEMNRESWP[(S]IEEM 226859  0.15 3.0 16.5 57.3 7.8 32.2 9.1 40.0

(5] g . e 226860  0.19 50 17.1 53.5 8.0 30.7 8.6 32.7
R RERREAER KA S| RRE R 226861  0.22 3.0 140 59.0 7.2 29.1 8.3 38.0
B VD B EREI <8, VD /KA AR (S B 22682  0.10 2.0 18.2 55.4 7.5 28.6 9.6 39.6
004% | le). 226863  0.09 40 137 51.8 69 33.0 9.3 31.8

S 2.0.004% LI'F (1 lc) FHME  0.15 3.5 159 56.2 7.6 3.3 8.9 37.0
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