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Development of Super-purifying Ferritic Stainless Steels by
150 t VD/VOD Process

He Libo, Huang Bao, Gao Zhenfeng and Zhang Zhiqin
(Technology Center, Anshan Iron and Steel Co Ltd, Anshan 114009)

Abstract Four grades of super-purifying ferritic stainless steel 409LI, 439M, 460LI and 470LI without containing Ni
and Mo are pilot-produced by using a new 150 t VD/VOD unit with EAF-AOD-VOD three steps process at AST, Thyssen-
Krupp. Production practice shows that the refining operation cycle time of EAF-AOD-VOD three steps process is obviously
less than that of EAF-VOD two steps process to realize the process goal for production of super-purifying ferritic stainless
steel with low cost; and the corrosion resistance and heat resistance of produced new generation super-purifying ferritic
stainless steel AST460LI (% : <0.010C, 21.0 ~21.4Cr, =<0.002S, 0.10 ~0. 20Ti) and AST470LI (% : =<0.007C,
23.8 ~24.2Cr, =<0.002S, 0.10 ~0.20Ti) are higher than that of standard austenitic stainless steel 304 (% ; <0.08C,

8.0 ~11.5Ni, 18.0~20.0Cr) and 316 (% : <0.08C, 10.0 ~14.0Ni, 16.0 ~18.0Cr, 2.0 ~3. 0Mo).
Material Index Super-Purifying Ferritic Stainless Steel, 150 t VD/VOD, Development
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Chemical composition and nitrogen content of super-purifying ferritic
stainless steels %
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47011 <0.007 0.20~0.40 0.20 ~0.40 <0.002 23.8~24.2 0.10~0.20 <0.020
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150 t VOD treatment process for super-purifying ferritic stain-

less steel 460L1



<20 TR RV
250 300 120
(@) (b) ©
200 250 100} VOD&J:EJE
VODAL S
VODAb B 2001 80f
% 150} L g °
=] = 'o
< = 150f = 60f
Z 100} £ =) VCDA
VOD&#E 5 - 100} 40+
sor 50 20}
0 — - 0 . — o .- -
10 15 20 25 10 15 20 25 10 15 20 25
Cry /% iyt I% cra® /%

B2 VOD 5 VCD AL ZEATENMK Cr SB[ N](a) ,[C+N](b) M C](c) ME M
Fig.2 Effect of Cr content in liquid on [N] (a), [C+N] (b) and [C] (¢), VOD and VCD treatment

R3 RARMNSBRFERERHRNFRAT E RS b

Table 3 Comparison between standard grades and super-purifying ferritic stainless

steels corrosion resistance
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Table 4 Mechanical properties of steel AST460L1, AST470LI, 304 and 316
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