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Effects of Rare Earth Y on Oxidation Resistance of Cr20Ni8(0 Electrothermal
Alloy at High Temperature
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2.State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals,
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Abstract: Four kinds of Cr20Ni80 alloys with different rare earth Y contents were prepared by non-consumable
vacuum arc melting furnace, and the effect of rare earth on high temperature oxidation resistance of alloy was ex-
plored. The oxidation behavior of alloys at 1 000 ‘C were investigated by XRD, SEM and EPMA. The results in-
dicate that Y addition can significantly improve the high-temperature oxidation resistance of the alloy, and the
density of the oxide film and the adhesion of the matrix alloy are enhanced. The main component of the oxide film

is Cr, O, with a certain amount of NiCr, O, , among which the alloy with 0.3% Y has the desirable high-tempera-

ture oxidation resistance.

Key Words: Rare Earth Elements, Oxide Film, High Temperature Oxidation, Electrothermal Alloy

Cr20Ni80 HLH A 4x M 2 I 2] /57 Yk 347 02 B AH B8 [C 44
220, HLA A e 1 i BE 23R AT ) L BEL VR R A 1Y
o I R R i R R A T R T R S T
Al F g R R S A TR R A R TR AR R G
JE R Cr, O, Bl Ak B R 32 35 6 4 1 P Ak 1 L SR T 2
GafEmEmT 950 CHEE T MR, Cr. O, 2 58 S
SV IE BB 18 KR CrO; . % A AL W 1 K 2R Rl
37 A K I LI DT Ay 48000 PR 8 B I P s
L A A R A . PR R,
B A TN I — N PR T R BT DL S R A A Y
o B EUAb T L 3 M 0 2 O R AR 4 1 ARk TR R R
o A AR BB T RS A e 4 v L e iR AR A P R

s B #:2021-09-26 ; & B AR Y 2 H 87 : 2021-10-18
EEWMAB A AR EREIESFE BT H (145RTSA004)

WANG J %1558 T La % Ni-20Cr-18W-1Mo &
AT M2, R I La (VR N B 3 ok 3t 7 AL e
556 e SR ) B A AR T, L TR P U T B AR
B MHTHEZESIBESE T Y, O, & X Ni-20Cr-2.5A1 &
G EIRYUEAAT N, E I Y. O, & =3,
A& A A R R B WT RR R  m IR PR AL BE
EE . WAREETT WIS T Y-La VR 0GR 3 B
ol Ay G SR IR B AT R SRR AT R R R % B M T
B3 A S Y B A A 0 R B AR A P R L b
A 4 A AR A B V% SR a2 A 4 i B AL
WAL I R A, SHT Z X SRR T Y s
TR A A m IR YU AR E R R, Z Y SR T

E—1EHEE LB ,1995 AR LB BF ST, 22 M (730050) , E-mail : 1137229422@ qq.com
BEESE  E KK, B ,1965 F A, #H %, 22 M (730050) , E-mail : 184789621 @ qq.com
Sl ® . ERE, A XK. L Y X Cr20Niso BIAS & iR Pr Aty e m ] ], Fefh 851k Joh (05 4 ,2022,42(4) 1 482-485.
XIE X, WANG X J, XIA T D. Effects of rare earth Y on oxidation resistance of Cr20Ni80 electrothermal alloy at high temperature[]J]. Spe-

cial Casting & Nonferrous Alloys, 2022, 42(4):482-485.

482



Fii £ Y X Cr20Ni80 Hi A G 45 i T 5T S fb Pk 10 52

B AR5 SR AT TR] ARG BT AR T SR P I A R 9% 1
) JF /N TR A S R, AR BUE A T 4 R TE Y
H Y Cr20Ni80 & 4, W 58 Hoxt & 4 il S Ak i3 R 5
SE AL TEERG R O/ FHAL B, S $2 785 Cr20Ni80 5 4 1Y /&
TR RS %,

1 &&H&5XE% %

PL99.95% (5t 43 %, T [A) /) 26 Ni,99.5% 1Y 4l
Cr DL R 99.9% F + Y By Jsiwh il 45 17 Y & i 400
0.0.3%.0.5% .1.0% ) Cr20Ni80 &4x. ER4 &M
8 WK Ml B 4r 3 51, RO H 2 AE B OFE B IR E Mk
Cr20Ni80 &4 I H 2 % il $10 mm X 50 mm 11X
B, FIHEDIEM TR TS $10 mm X2 mm (4 1k
WA, A 5 AN ElRE IR 240~2000 5 SiC b
YUAT S . 526 DS TR 5 T K5 8 75 33 Uk i T 4 Pk
el B 3 T S T AR B R LT ZE ST IR
¥ XN B = IR I FR R, BRI B AN R AR, SR
RINT2000 %! X 5F 2 A7 55 AR & 4 A0 B A0 328 47 4
Mr s R ZEISS sigma500 4 B 55 X A 4 S AL ) %
A0 S0 R AT WLEE 5 SR EPMA-1600 R HL 145 41 % & 1k
ISR TR R A TR A1l T 5 S IR T A 9 T 3R 40 A

2RI R G AT

2.1 &8N E

B 1 AR Y &) Cr20Ni80 4478 1 000 'C F
OE=R I r DAL TSIV g B RSy K=K (7 D
SERR R R G M R E AR L. A MR e TER
A0 I 40 481k 1 o R AR AR R I TR 28, TR AT R
SETEAACHII A 4 R B T AE LY R P AR AE T 1 AN
—HU IR X R B S KRR T .
Ab o R TR T O T R R AR AR T A R AR
AL R R Cr 5% S S O BFRIER Cr, O,
W & AE AL SN R AT R T R N e £ H O i+ i B
B NiO, A PR i 4 Ak 4 38 2 38 3k [ A S g A= B AT
ARG NiCr, O, 2R b A1 A A6 - DT B fifi 5 4 7
FALETI AL BRI K, M5 &R B — & &1
FALIE T AR A B 23 BH 1R 25 AP U 1 5 AR
s [ B B T EEAK ST ER Ni A Cr 19 ) S 47 1, b B
AR A R 2 45 T B -l T AR B B HIGE R i LA
N AR CIVE =R (AR S TS SR Y

LA 4 FhASTH Y &Y Cr20Ni80 & 4 7E 1 000
CH Ak 100 h 5 E AL E 4 Hh 1.52.0.65.0.84
0.78 mg/cm*, WLLHEH.Y SN 0.3% A &M A
P14 R A AH L T ARINA Y 1A 4 Sk

) = Ay
Wwos
Ler w(Y)=0
L4}
S 12}
?
2 10p
= w(Y)=0.5%
ta 08 w(Y)=1.0%
§ 0.6 F w(Y)=0.3%
04t
02t

0

0 2 a0 w0 s 10

B[]/
H1 KRR Y4E4 Cr20Ni80 #5 ALz H 3w & B
Fig.1 Oxidation kinetics curves of Cr20Ni80 alloy

with different Y contents
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Fig.2 XRD patterns of alloys with different Y contents
oxidized at 1 000 °C for 100 h
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Fig.3 SEM images of Cr20Ni80 alloys with different Y contents oxidized at 1 000 °C for 60 h
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Fig.4 EPMA morphologies and surface scanning results of cross-section of Cr20Ni80-0.3Y alloy oxidized at 1 000 C for 20 h
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Fig.5 Gibbs free energy diagram of the oxide
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