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Development of Hydrogen Gas Injection Method for Promoting
Decarburization of Ultra-low Carbon Steel in RH Degasser

3

aih

M 2k b ok
Kaji Yamaguchi Toshikazu Sakuraya
ELEPTAIT SN o B F % 15 S
o 2 A R N T A E O EEMD
AT R (R

WL A
Kazuhisa Hamagami
T AL W A
M E KGR

Synopsis:

25

RH WA 5123300 T [C] <20 ppm @R 35 3% 1 ek o i
MOBPE® R F L, [Cl =10 ppm Vi SHHiE26r+ o2 2 % H
e LT, EE R ESEMEE A2 208 0L Y TaiEmh
bR, WEDOBKEIL SR L, Wi & T AT
LA, RHREEMICKREZ 2% 3~ 4 m'norm./min Tk &
ALY, [H]l =3ppm 2T, S 62 AZMAITH #
4 %108~ 1.5X10°Pa X LOBAREERIT 22 2ok 9 [H] >
Sppm £ THREZEMAGETH -7, [C] =20~10ppm (T34
T BEHEE 7 349 0.05 min~ ' 2 587 0. 1 min- "ol L, B
DUERY 20 2 CHNE [C] 13°FH 10ppm & 2 ), N B AL FBRE AT 25
417 [C] 2l0ppm 2 REL THRTEL,

Kawasaki Stee! has developed a hydrogen gas injection method at the R degasser for promeoting the decarburization
reaction of the ultra-low carbon steel in the range of a carbon content of less than 20 ppm. Hydrogen gas is blown into the
melten steel in the snokel of 260-t RH Chiba Works in the later period of decarburization treatment at a flow rate of up
to 4 m*-norm./min. Part of the hydrogen gas is dissolved in the molten steel to raise the hydrogen concentration of the
moiten steel up to about 3 ppm, which promotes the evolution of gas bubbles in the molten steel in the vacuum vessel and
increases the interfacial area hetween the gas and metal. The apparent rate constant of decarburization in the range of
carbon content from 20 ppm to 10 ppm is increased from 9.05 min~* to 0.1 min~' by this method. The carbon content can
be decreased to 7 ppm in average in 25 min of decarburization treatment. Ultra-low carhon steel of [C] < 10 ppm can be
obtained with certainty in 25 min of decarburization treatment.
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Fig. 1 Relation between apparent mass transfer coefficient,
ak/S, and C]
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Fig. 2 Relation hetween concentrations of gas species in
molten steet and partial pressures in equilibrium
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Fig. 3 Schematic diagram of experimental apparutus
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Fig. 4 Typical pattern of gas flow rates and typical change
in hydrogen content of molten steel
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conventional method
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Fig. 6 Relation between final [C] and decarburization
treatment time in IL injection method (B) and con-
ventional method
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Fig. 8 Effect of H, injection method on decarburization of
wltra-low carhon steel with carbon content of less
than 10 ppm

the number of the heats in whith decarburization
(q _proceeds Lo Jess than 10 ppru of carbon Pt (])

the number of experiments

PRI pom LT A ENTEL,

IRFEFUR E AL DDA AHIAN & YL 4 < 10%-1.3%
10'Pa &+ 202 X0, 5ol [H] 5 ppm
2T LA ETH- .

BLRENEIS 15~20 4712 50T B Y ik, REMERA
WED LRGLED 005 min ' A 0.l mint Uz L7z,

e A B GA AT k0, R AL PE R ] 20 4r TR 10
ppm. i LI 25 48 T 7 ppm S F(E [C] WAL 4
Lz,

AEBXGAAEIZ LN, 20 OB CLARRM T

(2)

t3)

(4)

(5} [C] =10

& £ T W

RIS RTE PR RS § S AN Ll - 3 S B N <y
B HEL 22 (1990} 3, 177-182

2 I Yamaguchi, Y. Kishimoto, T. Sakuraya, T. Fujii, M. Aratani,

IS Internalional, 32 (1992) 1, 126-135

kAN E L T

and H. Nishikawa :

3 T, Kuwabara, K. Umezawa, K. Mori, and H, Watanabe 1 Tians,
ISH, 28 (1988) 4, 305-311
N e gk HE Vol 25 No.d 1993 - L

o

) OREAMER, TS RREEEOR, ek
B86-893

5Y DDA M 2 19 B L el e T

Sral 10 (1984

kM, T8 (1992) 6,

[ BB MG a0 e i (ke



