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On the Protection of Molten Steel from Nitrogen

Absorption in Steelmaking Process

Yasuhisa ABE, Mitsuhiko NISHIMURA, Hiroyuki KATAYAMA, and Toshinori TAKAHASHI

Synopsis :

For the purpose of producing low nitrogen steel by making use of low nitrogen content (7~12 ppm)
of the molten steel at the end point of improved oxygen converter, conditions for protecting molten steel
from nitrogen absorption between the end point of converter and casting are investigated.

(1) In the case of low carbon steel, the combination of tapping without adding deoxidizer and ladle
metallurgy with consideration of the amount of slag and sealing suppresses the total nitrogen pick up 3~

9 ppm.

(2) The relationship between the order of rate formula of nitrogen absorption and conditions ([N],
[O] and Py,) is considered. For the steps of reblowing and tapping of low nitrogen molten steel, rate for—

mula of second order would be more suitable.

The influence of [%C] on the nitrogen absorption dur—

ing reblowing and tapping is explained on the result.
(3) In the dase of high carbon steel, method of using dry ice for preventing nitrogen absorption dur—

ing tapping are developed. The optimum condition of using dry ice are studied.

It has been possible

to produce stably the high carbon steel wire materials of low nitrogen content (2042 ppm) by using this

technique.
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WAFER T AREBVCEHRIASE CHD Z bR
FaT©chs. T3 REBTL kS, BREENLD
HHRINHEUBAERSEN LD X 5 I FHBU ECE

WEIZ LD TV 5% Z &0k, B s & RN ED
ARENRBLEGENRITED B2 % BBELTWS, Ar
RRIEKFBIEXRANIEECL, V5471208
D X5 s HRIeBRERGRESFTE VDT, LD

VSAET Py, T2 & BELRD DLV E
Erzbhd, tcki, F3A7 A AERKELIRA—D Py,
(0.10~0.15atm) RE LB L LTH, Ar ZH1B
H13Kgas=3.3(mol/s- cm?- atm) (Py, IZEKEALC LD
PDLEL Po,=0.03atm & LT Fig. 11 X b FELED
) ThHZHLRERIT2H/U R IcB. i, RIEK
FrRAVEHERIILTORTIERC LY Kes & 5K
KEL 5.

Ar RRIEKFEEHCREE, TORREH IR
BohiehotkDl, ZOX5KHEBATE S,

DD Xdr, V547 4AEHEOEKET, RER
DB E LVMEEESE LB L\ 5 2 50%
BASEUrRBFCHREIRTWA I B, iiL,
FZA7 42RO THERAEKEITREYTCHNIE, T
DIBHRIF LRI, B, BERTEATSD Vo4
T A AR BETESL L HBBBITCIE E A L£
FAMELTLE S, £oHE, MBI bIA
Th2ZE[DOFETHMADERSEN A & L I
b, T, HMEETHENCEEZRATISE F ADEESH
E%x @R T &5 3R b PF T/l kb,
Fig. 7 @Rl F~2D5b R EEMNEH (Fl: 6
ppm) DHDILELGFZ DX SICRECHIET SO TH
A5, —H, RETEBLFFATAABPEALILES
IR AP OB OB L Ieh HA-2 20 Rl
BaxfXTs0T, R REMFGREEEBLS. Ti
b, BRELTRENHETSDORA Y + o — D
i, BATHEVFNIATARADH A XARIELLEET S
CEHhHB, HEERTEHRC VA7 12030 1 5 EiE%kT
X570, EABOFIATAAY A AR 42TRLE
TF—2 BT, ERETOHESMEERETOWTEHET
&

HiSBALE % | _ (ZEARIIGAP T
Ei
(ol -(Zoies)

X(F9474zﬁkm%)
ZEMBANE % T DEERE

=20mm/min X 3 min=60mm -.-..--.--.. (9)
(w@ﬂdn@):(ﬂﬂ@%cho)i?) % (tﬁﬁﬁﬁ)
HFEE BHERE C e
=30mm/min x4 min=120mm_ ------.-. (10)
DML LT, 137 180mm L\5 ERE LIS, £
iz 100~200mm PR L7z ¥ 5 1 7 4 A2 s ds
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V34714 ADHERRRL, A4 XHME SBIRT BN
100~200mm &% DOF A7 H4E, 0.3 kg/t-steel TE
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7o CO, X » WHB LI BiRE & L Tk 0.004%
42 ORBRERT IV FEELI-CO, © 40% »EHL
Bit$ 5% EHE) 52 ThUT, ¥R IAHE
SMOBERETIXM 1°C LIRS, ThbofEiw
ThIBEHEL L TRERTESIOTHH, RBEER
EH—FHLTWB.

44 EEZBREFOULE L ERFRILOYRE

g (C=0.6%) wounT, EERILTBHEL
TR Tto [N] o 2564 Fig. 12 ©F &» T
B, FI3A7 4 AMERC X5 HMRFOREET LY s
L, ¥biT
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(b) EHIERFEY A%EMRTS

(ii) HEAMER OB EBS Ik

BERD7 5 5 7 AWML, Ar 7Y v 7, R
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(i) SR DREBES

av )X, Ar Y- X Y HTEBEYTS
FHEAGbECHEC LD, & [N] &% LT 20
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Fig. 12. Behavior of nitrogen content in produc—
tion of high carbon steel.

MEET 5.
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DEZRRIERTEETE 2 O HT . £ ORER
EXYAVTE IR COREEY A L.
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HrhXh 1~-3ppm it TEB L 52> Tv5. §§
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BB H.
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iz inofe.
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min {g7-h%.
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LicZ bR EBEDTHS.

(7)) BRFROBEWD, HsOBEERIMELE
HZEHEDHI LRI, PR Z (L® [N] & 9~15
ppm, KX (L5 T TOMO £BEEY 7ppm
LAFEL, ¥ELT [N]:22ppm LU F O RET
B ENFRRI I DT 5.
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