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W OE BIRT S50 kg EEBAY + BB EE TR Fe-20C-5A1 K48 (/% -0.004 ~ 0. 006C, 0. 18Si,
0. 08Mn,20. 25 ~20. 28Cr,5. 06 ~ 5. 17A1) B {1 La & &3 5%1 La BB BN, LR ER, RAESBEPE
# (VIF) Fe-20Cr-5A1 4 4 + B - 844 La,0, (/% :50CaF,-20Ca0-30La, 0, ) B @ E 45 (ESR) La & & {LEt,
La P55 8K 0.003% , I L R R B ER La 52U AHE; BB H44E La A &10(#0.38%La) +
70% CaF,-30% AL, O, BB /G W1 La TN 0.066% ; K2 BRI P HE 4L La B4 (A 0.34%La) +50%
CaF,-20% Ca0-30% La, 0, BB EHEW P LY La FEH 0.032% , iHE La B S HEEBERTE La K
K ,{H30% AL, 0, ¥ 30% La,0, EAFIEREES &S ARBERTRS La fEH.

KA Fe20Cr5A AER ML La La,0, ALO, HMEEE A4k

Effect of Adding Rare Earth Element La Alloying Process for
Stainless Steel Fe-20Cr-5Al on Yield of La

Yu Xiaoyan, Liu Jianhua, Yang Bofeng, Guo Junru and Han Zhibiao
( Engineering Research Institute, University of Science and Technology, Beijing 100083 )

Abstract The effect of adding La alloying methods on yield of La in stainless steel Fe-20Cr-5A1 (/% ; 0.004 ~
0. 006C, 0. 18Si, 0.08Mn, 20.25 ~20.28Cr, 5.06 ~5. 17Al) melting by 50 kg vacuum induction furnace + electroslag
remelting process has been studied. Results show that with vacuum induction furnace ( VIF) melting Fe-20Cr-5A1 electrode
(parent alloy) + rare earth (RE) oxide La,0,(/% : 50CaF,-20Ca0-30La,0,) electroslag remelting ( ESR) for La allo-
ying, the average La content in steel is 0. 003% , indicated it is not obvious to La alloying by adding RE oxide during ESR;
with VIF La alloying melting ESR electrode (0. 38% La in steel) +70% CaF,-30% Al, O, electroslag remelting, the average
La content in ESR steel is 0. 066% , and with VIF La alloying melting ESR electrode (0.34% La in steel) + 50% CaF,-
20% Ca0-30La, 0, electroslag remelting, the average La content in ESR steel is 0.032% , It is indicated that during ESR
process of containing La parent alloy the oxidizing loss of La is larger, but as compared 30% La, O, remelting slag the 30%

Al, O, remelting slag is more favorable to decrease the oxidizing loss of La in parent alloy during ESR process.
Material Index Fe-20Cr-5Al Stainless Steel, Rare Earth Element La, La,0,, Al,0,, ESR, Alloying
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m#E 1 fim. REB—-MHAEER, HEBSRNEH
Al TERER 8.4,

FABFELATETRRANR L ER (RE
BHREE 1%AL0, , BRESH 1% AL0, +49%
CaF, +20% CaO +30% La,0,) , W& ALO, #1%
B 0.03, La,0, HI3E B #0.0008, ¥ ay,, =
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£1 MAPBEETRETEREEARN (1873 K)
Table 1 Interaction activity coefficient of solute elements in
liquid steel at 1873 K

e (j—) Al Cr i Mn
Al 0.045 0.025 _ 0.0056 _ 0.035

K2 RBEWEEF Fe20CrSAl AFEMMLER SN EERER
Analysis of stainless steel Fe -2 0 Cr - 5§ Al melting by VIF and slag series

Table 2
for ESR
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P, BERERBESZERABRP AtE
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0.000 6% ,0.002 1% ,0.007 9% ,
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HR/% Mk La WEHERN

1* 0.004 0.18 0.08 20.28 0.0170 5.06 0
2% 0.005 0.18 0.08 20.25 0.0082 5.17 0.38

50CaF, +20Ca0 +30La, 0,
70CaF, +30A1,0,
3* 0.006 0.18 0.08 20.28 0.0080 5.16 0.34 SOCaF, +20Ca0 +30La,0,
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Fig.1 Schematics of sampling for analysis in ESR ingot
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Fig.2 Distribution of La content in ESR ingot of Fe-20Cr-5Al
stainless steel
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Table 3 Analysis of steel Nol and ingredient of slag before
and after ESR

WH W5 % 40 )
Ia Al N O CaF, Ca0 LayO; ALO,
mEW - 5.06 0017 - 50 20 30 -

BfF 0.0031 5.27 0.005 0.0008 50.78 26.75 14.68 7.79

M 2 JT8L BT LA RS La TRAMIER
A5, HTFERBEEFHERETH L,0, T8
BR L RERK, RHEERR, EANTH La T
FORL, MEEFRATERIENET, BT
La, 0, & BgRER, 5L 0 2R BE LA B IR, A
Wi La TR U BKRB D, BREFHTHES
La ERMA A LD T &

HLI B S5 P B9 La, O, 1 BT HY 30% i
£14.68% ,FHELT 7.79% AL,0,, X ZHIUT R
RIS

%4 2'AEREBNEORIBEL S
Table 4 Analysis of Steel No2 and ingredient of slag before
and after ESR

5 R5/ % BR5/ %

i a N 0  CaF, La,0, AlLO,
WA 0.38 5.17 0.0082 - 70 - 30
S 0.066 5.87 0.0034 0.0008 61.67 5.61 33.12

2[Al] +(La,0,) = (ALO,) +2[La] (3)

BEEZS N AT, P Al 3 B SN
&, BRH FRBEERIETMAL 150 g AL, K
KPETH A FEHBERK RMARTH
5.06% ARZES.27% ,

MEREEFH N0 FREWRE, HE BN +
BLEBERSSUN T ZMEHNNTHERSE
HE—-ENBE. NP EHRS2EAHWAI SR, &
5N R, AIN, 376 6 i B 42 1) i 72 o 45 R B
EHR—B.BEHPHNFTEMN0.017% K ZE
0.0050% , A E La TLEM Al TERHRMBEM
£ 0K, BB SNPH 0 M ERE I,
ERBERMNIBPHEER 0 SERLHERKE
0.000 8% .

3.2 HERMNYPEHAEE La § &1L +70% CaF,-
30% AL, 0, BB EH

58 H L BERSSMAERN, SREH
RTHBRBNPEEE La 544k +70% CaF,-30%
ALO, BEFEBRMHBR, EXRABAHBEER
a5 RIBUE T AT B LSy, AR TR AL IR 4.

ME2 Bl 2" WG L. AHATH Lax
KB HH 0.050% .0.074% .0.075% , 3 &
BH0.066% , EHBERHIBPHEBER
82.6% I EEH . NNEPARFRA La TTEK
HSEXE 5R-HIALMTIMLE, ZTZAE
PR EES La B S,

ME4MA, L EREERGBENERERSSH
T 5.61% K La, 0, , TERHHFH) La TRIEH B
EAMIBRPHEAERERN. BTHEERS
B&574 30% M ALO,, AREH THAER TR S
Al fygein, st e B B A B P IA K 150 g Al ¥
EMER Al NSEREZES.87%,

EESBMPAEAE BT TZESMER
PAK La f1 AL JCRMVER, MM N.O FEE 44
FRIRWAT, 23HBERG, WHEEMH N
O EHBEAIEPHERMK, WP N.O B —
B ER, TR TEREK,
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Table 5 Analysis of steel No3 and ingredient of slag before
and after ESR

RS /% BRAY/ %
TH 7w N 0 CGaF, Ca0 15,0, AL,
W@R 0.3 516 0.008 - 50 20 30 -

A 0.032 5.06 0.025 0.0004 49.98 19.56 2t.11 9.35

3.3 ASRNPEAL LaAs+HLEhY
La,0, BRI EE La 5&14k

ERERFHE—RARLEBERS SR
HEBBRMP A& AT Fe-20Cr-5A1 RGN P
La S BHAE , FEELHGALLTE AR
THERPEEMN La,0, SEBLELHEARNTH
La TEMRER, A\TIRENT La TR, LRE
BinFESs,

ME 2 7T, 3 e g B P AT IRE La &
B4 514 0.032% ,0.030% ,0.035% , 3 i dE & 1
5,8 La §EH0.032% , EHBERAESILN
NP La WREER 90.6% , 58— EEBH P
AEMHLE, HARER, REZBRAHF La
FERMBHHR, HENF La TEMAHEM
5,

HERMPAEEHEFRNFEE 0.34% 1
La TR, SHERRBRMNESRE, SHLBERE
REEIR, AR AHERNER T, BRI s
2 RFRBREZ A2, REHT La M1 Al 5847
HREHM, SEEASIBRPMAMN 150 ¢ BBA
REARAMAP Al TR R, BB ERS ST,
MRy AL S &M 5. 16% FEMER) 5. 06% , B Al
TRHFEANE S, FEE P ALO, FENZE9.35%,
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