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Tablel Chemical composition of cobalt-based alloy
powder (/%)
C B Si Cr Fe W Co
0.1~0.2 2~3 1~25 20~24 <3 4-6 Bal.
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Table2 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
4# 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
AN URERRE 5 VORTHI M, 841 3 AT A7 I R,
Fi QuantadSOFEG 7437 % it 43 4t v T+ 5 1 X 5% Without Te T
v a,
AR RS A H A AR A5 R NN (14
¥ e \ TSN . * FeTeO, v SO,
D/max-2400 ¥ A X i i (6T 8tk 1 B i 3 ooro, ocic,
10°~100° 44, 4247 J = WA . eS0T S oTe swcap,
R 0 R B 7 015 : S, 1B
£ | wih1.6%Te
2 FERKSW
2.1 BHBESARASH 0 20 40 60 8 100

B 1 kRl MEF-3 284 3037 7 RE S A B i
M Te 54 Te ARG & BMALER A WK
latF A LAEH, RN Te TR MAIES &R,
REA S A EAHTE AR BRI RS IR 2 A s B 1b Hrmp
L, IR Te ik (L.6%) MR & & fkignit,
IREATE M T IISINT . BRRETE . [BTE A SCRFTAH,
RYEE 2 23T el 50, iy CoTeOs. FeTeOs. CrTe,
HOUNE T RISy e RN, SCEE G S 4L
2.2 [EMRIEZR

IO R I E L, R AR (AR A

1 AERETIN R AE R
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#

S o =, & 3 R AL T AR T &7 5 A4k i 2k e
HIEM E AR ] Te RN, | TEEEE&E
800 ‘C N 75%Na,SO,+25%NaCl 7= I K £ o i Ji5 el
PERE
2.3 [EMrEMaH

IR FCSE YA, X 80025 C T 75% NapSO4+25%
NaCl ka2 F 61l 20 h J5 1 1480 48808 5 XRD 52
5 CHT 280 3 ME & Te BB, A, #CeRH
MERFEIEAT XRD 45250, ATt i wE 5 fos.
MEE R T LLE B, B R B A E e,

(Cr, Fe);0s. CoO. CrWOs. CoCrOs; C03Ssv CoSO4
H CreS; 55; =¥ UL Co MIBAL N E, MATHS
g AT PAE S Cr BIBRACINT SRS, R G 7 s it
R Co MAEMNYERININ . 175 4R s k) 2]
Fe;TeOs. CoTeOs. CrTe (&4, XLE&E Te (b &M
TELE, B0 T & 3R 1 E A A RBAR )%, AT
G2 1 G IR LI o
2.4 [EhAER

B e A R 20 h 5, & Te it & 73 H0AS [F) 1)
B G SR R MR SRR a8 6 B o LA TN
TS B P B U AN, Y IR TR SR A, R
HE I A TR 11 5 sk 0 R L] e e e 3 IR B AR ) Ak
WA, IHHAEAEM P TE R)IRE; BEE RN Te oo
KBRS BE N, 28, 3#F1 A RERO0 2R T i A A
(VA BGZHTAR 1 2T N Te i T =0 B0 1.6% 4 A i,
O RN TR, A ZIEIRIEE, REHE
BT, R, HECE . SRR, b
(A AR e AT FLAE & & 3R 10, T 1 Ak m) & 5 )
RAY B, AR T TR ph R 1 R aui ey e, BH 4 R R
FEE ol SHAREROMLE MRS MR L, R
B, R IR R iyt AL R g B R B
HIRIAA R (L 6e). XAEFNILFEK Te £4 4
MR e gl i A2 bk AT P A R B FLATEL
2.5 MEEEBEMFIR

Kl 7 ZEA AR PR E Te MRS XML
800+5 ‘C K 75%Na;S04+25%NaCl i i 1 £h o 65 1tk 20
h J&, Fil Quantad50FEG %437 & 5 333 B 1 B U 31 4%
4] JE fmb A A T T 30 K e EDS 2R3 1K . B 7 FT LU
H, BWESRN 3 E: RE. ZEEMANED, 1wk
FERZ BRI AW ZEMIR, & Cr. Co. O, ST

* FeTeO, @ CoO <& CoTeO,
# (Cr, Fe),0, B CoCro,0 CosO,
v CIWO, 7 Co,S, * CrTe
* C(;ZCrOA s crs,

Intensity/a.u.

201(°)

5 1#A 4 RE RS H B h 20 h /5 Y XRD &4
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, c, €, 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 800+5 °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 Cr20s 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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