Ear EeM
2018 4F 8 A

mEERMISTIE
RARE METAL MATERIALS AND ENGINEERING

Vol.47, No.8
August 2018

EWMmESREERREMITA
AR KRR KEE B M N

(1 ZMETRZE Aift@Ea 08BN TS EMHERE SRR, HR 22/ 730050)
(2. ZMET K% MERIELS TR, HW 22HM 730050)

M OE: FATHETRGAR Te SEMEESSMAR, RS 80045 C, 75%Na,S0,+25%NaCl 1) miik i
HIE AT A, R OM. SEM 1 XRD 4 T &&&MAL. BHF=WRRMYMAR. SREH: BEHESST
o Te R EUKM N, A 400 i e S TR SR A Y Te BN L6 A LN, A& EEREM AT, U
B CryOs S AL R4 B K Tk B AE LK o (R8T A (CoTeOs. FepTeOs) ] Co J& 7 1A i ik, 1ESE & &R TRIEM,
S 2 85 ks R AN Te £ 4.0483 mg/(cm? h)FE{K Z 0.216 mg/(cm? ), 7 & A 4 T HAE T 1 g

ERIR: W (Ted; LS4 MR M
FEESES: TG146.1°6 THERFRIRED: A

X E4S: 1002-185X(2018)08-2446-07

Bl & BRI B A5 T R A R 4R A MR
AL KALIRER AL ke, AR AR BINLR
1T AT R A v R AR A R — L Bk
BB B 5 T B R 28 . S R A S IX
S RUAR, BRI P AR I R iR 2 U R 4 il
e, TR PE R0, IR T 34 1 2k o fR B,

N T ERNAE R SR EE R L 5 S Ak S %) PR
B AT MRME AR, ATl 5 S s ot R
TREHREY, ExtE Te &3 & &MRPUE 2EE
PE R 7E H B ILRIE . Te & — MR BT R, #0358 “ B
R BHPi5RmHEARKIGEEZR, Q& A 8 &2
MRgE”, & AR B AR HTPRE I SCHE A R ZEAN
N Te, Ae4 A AN BE M5 76 Ni-Cr 54
IO Te, g R H$E & S0 m iR 4 30 76 il vk
L) FEAR A PN Te T AEIR s & & 10 B IR BT
Ak g H1,

R HTEE S SR IMAED Te TRHE
HAMIER, KN Te LEBMAN AL E SRR, I
BT i I, AR S S RN [, $R e T A B R
Jo 4 4 T B RN B P e, S, AR AL BE— 5%
WA Te S REMEFEAETE 800 CT 75%NaSO,+
25%NaCl =I5 55 T BT 5 Tk v RE

1 5 W
2080 9T PR 2 b o, A A S LR 1

It HEE: 2017-08-12

x1 HEAEHARUEMRSD
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Table 2 Chemical composition of the sintered samples (/%)
Sample No. C B Si Cr Fe W Co Te Others
1# 0.234 1.765 2.172 23.872 2.670 4.277 64.964 0 <1.0
2# 0.233 1.758 2.164 23.779 2.660 4.260 64.710 0.391 <1.0
3# 0.232 1.751 2.154 23.684 2.649 4.243 64.454 0.785 <1.0
44 0.228 1.737 2.137 23.496 2.628 4.209 63.955 1.573 <1.0
5# 0.228 1.723 2.120 23.308 2.607 4.176 63.430 2.361 <1.0
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Fig.1 Microstructures of the Co-based alloys before corrosion:

(a) without Te and (b) with 1.6% Te
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Fig.2 XRD patterns of the alloys before corrosion
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Fig.3 Mass (a) and its square (b) variation of cobalt based alloys

with different Te contents before and after corrosion
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Fig.4 Macro corrosion morphology of sample 1#
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Fig.5 XRD patterns of samples 1# and 4# after corrosion for 20

h in high temperature molten salt
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Fig.6 Corrosion morphologies of cobalt based alloys with different Te contents after corrosion for 20 h
in high temperature molten salt: (a) 1#, (b) 2#, (c) 3#, (d) 4#, and (e) 5#
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Fig.7 Cross-section morphologies (a, ¢, €, g, i) and corresponding EDS line scanning analyses (b, d, f, h, j) of cobalt based alloys with

different Te contents after corrosion for 20 h in high temperature molten salt: (a, b) 1#, (c, d) 2#, (e, f) 3#, (g, h) 4#, and (i, j) 5#
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Corrosion Behavior of Cobalt-Based Superalloys with Tellurium in Molten Salt

Su Yixiang™?, Liu Jiefang?, Zhang Zhijian? Shen Nan?, Liu Shiduo®
(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metal,
Lanzhou University of Technology, Lanzhou 730050, China)
(2. College of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The corrosion behavior in high temperature molten salt of cobalt-based alloy powder with different Te contents that was
sintered under non-vacuum environment was investigated in a static 8005 <C and 75% Na,S04+25% NaCl. The microstructure, corrosion
product morphology and phase composition were investigated by OM, SEM and XRD, respectively. The results show that with the
increase of Te mass fraction in cobalt-based alloy, the high-temperature molten salt corrosion rate decreases gradually; when the Te
content is about 1.6%, a kind of homogeneous and dense Cr,0O; protection oxide film forms on the surface of the alloy substrate and the
new phase (CoTeOs, Fe,TeOs) dispersed in the matrix inhibits Co atoms from diffusing to grain boundaries, which retard alloy matrix
element dissolution and improve the hot corrosion performance of the alloy. The corrosion rate of cobalt-based alloy decreases from
4.0483 mg/(cm? h) of the Te-free alloy to 0.216 mg/(cm? h).

Key words: tellurium (Te); cobalt-based alloy; high temperature molten salt corrosion
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