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A Study on Model of VOD Steelmaking Process for Stainless Steel
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Abstract Based on practical production data of steel ZGO6Cr13Ni4Mo refining by 40 t VOD at Heavy-Duty Machin-
ery Co, Ansteel, and according to conservation of energy and mass and principle of thermodynamics, a process model for
steelmaking stainless steel with VOD has been established by using analysis method of system engineering and analyzing on
VOD refining process with four level of operation, chemical reaction, metallurgy and thermo-chemical computation. The
process model includes metallurgical model and thermal model, with input of variables including charging amount, ingredi-
ent and temperature of each material, the predicted data of output including yield and ingredient of each material can be ob-
tained conveniently. Results of VOD production show that the VOD refining oxygen demand, end analysis and temperature

of liquid can be predicted by the process model, its relative error is less than 5% .
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Table 1 Controlled range of chemical composition of stain-

less steel ZG06Cr13NidMo refining by VOD /%

rig=| C Si  Mn P S Cr Ni Mo Fe

B/ S S S S S IL5-30-040- g
oo 006 100 100 0.00 0.00 14.0 450 100 %

< = < < < 125~ 4.0~ 0.50~
P 0.03 0.50 0.60 0.030 0.025 13.5 S50 0.70 i

i 0.019 ~ 0.254 ~0.421 ~0.021 ~ 0.003 ~ 12.07 ~ 3.96~ 0.419~ 28
i 0.026 0304 0.5%0 0.02% 0010 13.03 412 0.57 =+
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Table 2 Basic process parameters of VOD

WkAEE, REAR  wERZE/  KERE/
t min kPa (m*-h7")
40 35 20 6~9
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Table 3 Comparison between liquid end analysis and pre-
dicted chemical composition /%

g C Si Mn Cr Ni Mo
SIS R 0.018 0.298 0.458 12.301 3.891 0.495
TRes & 0.017 0.306 0.444 12.528 3.854 0.499

RE -0.001 0.009 -0.014 0.227 -0.036 0.004

MHIHRE/ % -4.54 2.89 -3.15 1.84 -1.16 0.870
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Table 4 Comparison between predicted value and meas-
ured value of oxygen demand, end liquid amount and tem-
perature of liquid at tapping

TiH FERE/™  REHKE/kg HEEE/TC
LTRER 190.71 33 000. 00 1674.39
FiRE R 189.25 33 034.32 1673.97

R -1.46 34.32 -0.43

HXTIRZE/% -0.77 0.10 -0.03

WHEHIENTER L A0KE KBRS R
IR S, X KPR S B —E I RAE A

4 &g

(DREBERELHEFREMEESRE, XH
ARG, B T H#ik VOD ARG M LT
BT Z AL VOD-Model , 23 A%, 18 34
NEEHTEBH,

()AL ZHRIT] LIS LR IR, G
HABRTHEEAR, R BKES %, HEREFH
TZHRER—EMIER. AHRBERMNEME, R
TRER ST SR A THINL AR, BERT L7528 VOD if
H— AR TR,

G)HERAEFTEHTAREE, HE LK
AR, 15 BT B S R Y VOD YRR T2
AL,

B £AH £ #4%) A B %85 (2007BAFO8B01-03)

3l

1 Choulet R J,Masterson I E. Secondary Steelmaking in Stainless Steel
Refining. Iron & Steelmaker,1993,20(5) .45

2 % K BEWE REMPSMER T B- VOD. VOD&LF § S
BXE. b RS T d iR, 1992

3 HEZ REYWEMLF. LR IRE TR, 2004

4 FHH,EHRLE BOASRETLR R IG& T dRY,
1992

5 ZEE. MG RITRE. JUR A& Tk S A, 1997

6 ZLE, LEM, ERE,E ADD BEREN L ZHUNTR.
¥FRRE8,2009,30(1) :29

£ F1987-) & BAHRAE, RERE T LR,

RS H #:2010-04-15



