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Thermodynamics of Deoxidization of Pipeline Steel Based on
Technology of Oxide Metallurgy
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Abstract The optimum conditions of molten steel to precipitate Ti, O, inclusion in solid-liquid dual phase region dur-
ing solidification are obtained by study on thermodynamics of deoxidization of pipeline steel X100 (0. 03 ~0.05C, 1.70 ~
1.90Mn, 0.15 ~0.25Si, <0.001S, =<0.002P) during solidification. The results showed that control of titanium content
in molten steel <0.01% , aluminum content <0.002% , oxygen content <0.001% and nitrogen content <0. 004% were
key factors to promote precipitation of fine Ti, O, particles at front of solidification in solid-liquid dual phase region of pipe-

line steel X100.

Material Index Pipeline Steel, Oxide Metallurgy, Ti, O, Inclusion, Solidification, Thermodynamics

X100 FEREHEAN —MRAKZBEREFEL
AR (50 ~ 150 kJ/cm) , 155 4 i X e 8 8 BF A4 B 3t
F#Bi21400 C, HBFE T, TiN BHERE % ExHE
ER X R KA SR KRMHEER" . A
Y & BOR B 58 4RV £ 38 [ 13 72 b /N SR B
M) Ti Zr Re SR8, XY I A 5
HABHEHILAEAE WX R K &SRR, HER
BRMR AR AR EYRBERSNER, 7T
EREEBENARBLRURERECHASN(RNEE
fA) , T2 B 40 4 48 B B o R 1 RO RUR Y
FHRMOKNPRANTREJRER KA FE
KRR TH0.2~2.0 pm £ Ti,0, W'Y, &
IR T Ti-Al-O-N AR P H A T ELR MMM AL
BRI AT 40/ Ti, 0, JE 4% T0hL AW A 44 o

1 Ti-O E##H A%
WHRBHE AR w, <0.003% B, P # B 19
RERLYR Ti,0;; 4 w, =0.003% B FEH i

Ti0, ", FFIESE T Ti, 0, , B M &8
BREATHKBEAE v, =0.003% , R/ A HTL

B LAELRM X100 H6l, KRB 5 (%)
0.03 ~ 0.05C.1.70 ~ 1.90Mn,0.15 ~ 0.25Si, <
0.001S, <0. 002P, <0. 004N, ¥ #£% 18 J& J9 1 795

K, SKBRERBIANT

2[Ti] +3[0] =Ti,0,,
AG® = -1100450 +356.73 T J/mol™™ (1)

KA C- fRAEE TN B R T- ETHRME
PBAE SR IR 8 E B WORLR BT B A it
8 Ti, 0, X — KB A=Y, MBI LR E 21H
W oe 28 EF R HTH ) Ti,0, £ XA _WRRE™
Y. REFERTEHFARLAR() THEL—. =
REBETY S wr (BRERBP T AR) 2
EEXR(E ). B 1 R, B ws ¥, WBH E
B KR — kKR ARIESTH RS HH/N
Ti, 0, ZW Rk, LHEHIERAIMA R,
2 Ti-Al-O REEHRNFE
WP AT BRLTE—ERIE, REM R
KR Ti, 0, SME AT REFFEESBBL R L= £ AL O, -



BERS ETHRAYREBRNELXNREREAR A% *5-

®a
100
| THBA
§ 80
x I
b 60r
B L
R
i 4ot
g I
& 20} st 31 S
o0 . 0..01 o I(Ln ' 0.03

waq l%

B [Ti] g E RS — KR E YA B X R
Fig.1 Relation between [ Ti] and relative percentage of prima-
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Fig.3 Conditions of TiN precipitating at front of solidification
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