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Fig.1 Corrosion dynamic curve of CoCrFeNiTigs at 750 C
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Fig.2 XRD pattern of yellow peeled products
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Fig.3 XRD patterns of corrosion products at 750 C: (a) 200 h,
(b) 100 h, and (c) 20 h
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Fig.4  Cross-sectional micrographs of samples corroded at
750 ‘C: (a) 20 h, (b) 100 h, and (c) 200 h
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Table 1 EDS analysis results of each area in Fig.4 («/%)

t/h Position Ti Cr Fe Co Ni S 0 Corrosion products
0 11.87 21.41 20.15 22.01 24.56 0 0 Matrix

20 1 7.97 31.41 2.74 2.66 2.20 0.35 52.68 TiO,+Cr,03+(Ti, Cr)S
2 8.56 21.26 6.78 6.26 6.20 0.17 50.76 TiO,+Cr,03+(Ti, Cr)S
1 23.11 0.66 0 0 0 0.24 75.99 TiO2+Cr,03

100 2 7.46 30.42 0.32 0.42 0.33 0.24 59.90 Cry03+TiO2+Cr,S3
3 15.70 8.14 16.13 13.77 12.52 0.27 33.48 MxOy+M,Sy
1 17.23 7.94 2.62 4.65 0 0.19 67.37 TiO,+AB,04
2 22.25 3.34 1.30 2.00 0 0 71.12 TiO,+AB,04

200 3 8.02 7.34 6.91 4.44 1.08 0.39 71.82 MOy
4 9.48 22.41 8.53 1.28 0.91 0.16 81.28 MOy
5 1.96 15.17 23.42 24.78 24.02 0 10.65 Cry03+TiO2+AB,04

Y, WEWNRA S AESLSUE N SREY; &b
b 5 5k ST A A CFL R A AN LT [ 356 ZE i &4
5 pm JEHE T Ti Ml Cr, XTRZIXIE Fe. O, JL&R
Ni. Co #HE:Akmsm, HADEMG. 44 XRD 447
A HZ XA R o 5 1 B A DL BB A D A B, 3
EWEHENEMS NI R A SER 1 P&
EDS Z-#fr I, FUIPHIT 5 TR ARk B B RAE,
X R AZ X S ISR . AR A AL, B Cr. T
5 T A A B BRI AR B E B R A, X5
I A A OE
2.4 itig

G J1 i . TR XRD 4 BT BA
SIS EE, il LRI, AH
(10 S0 S TE R T R THD 1 3R () BV N 9 5 R R
RAEEFEEEL, EFERREMRLEERE S T Cr
A E B E A EEE (S E Tio,, WE
Cry03), 2 HURL P T FE R R, 5 b it [ P 22 4
JEERE, 55t& Ti. Cr Milk, &4 75% Fe. Co.

Ni 5 T 75 S 58 5 25 A 5 T A 43 A7 5 TE 1 22 F AL
W, AL =PRI AE B R O ST A AR R B Ak 4
MR dh A B, %P B T &k A
AR ER; 14k, Co Ni INFERUEES
S AT i, 34 BE S 2 2 AT 1 B0 1 5 Rk B 1
Frbh, % X684 CoCrReNiTig s 78 J& h 477 3 DA & iR 4
S ESR A A =R A 1 ER T F N B YN g
WaR A S MPUE e ), EREE&RNE RIFMHE
T JE3 b R

Xof BT T 30 A ik — 25 e T R B A T ke (]
AL E R R ARG s 2 5L, EAL RS B R
THT (1 FL IR %5 P85 5 R S0 R P AR S 18 K, L s Bl A=
T B . D HTAN IR IR 17 A S AR a5
PRI L CA B CroOg TE i BB HH BB i A OG0
T AR B A 1 R R, A6 A & 00 5 T A3 LA 4k
BEHEAT N %

BICERIRE, G rItE CroNi RS NaSO,
HEERM, Fe WIAFE, HAESLL &M 5K LW



+ 1922 -

WA ERMES TR

44 3

Bl 5 750 CJ&Hh 20 h 1 7C &K 4 fii
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Corrosion Resistance Behavior to Sulfate of Multi-elements Alloy CoCrFeNiTigs at
High Temperature

Li Ping, Pang Shengjiao, Li Tingju, Zhao Jie
(Dalian University of Technology, Dalian 116024, China)

Abstract: Multi-elements alloy with good thermal stability is expected to serve as the superheater tube material of ultra-supercritical boiler
and may suffer from hot corrosion under the coal-fired atmosphere. In this study, the corrosion resistance behavior of multi-elements alloy
CoCrFeNiTips coated with alkali metal sulfate at 750 <C was investigated. The results show the corrosion kinetics curves of the alloy
follow parabolic growth rate and the corrosion products, which consist of volatile Nas(CrO4)(SO.), (Fe, Ni) sulfide, Cr/Ti oxide as well as
compound oxides with spinel structure, form on the surface and sub-surface of the alloy. The oxide layer is dense and has good adhesion
with the matrix at the beginning of corrosion. With the corrosion time increasing, the oxide layer in thickness increases and becomes loose
as well as porous. The micro-pores are generated in the interface between the oxide scale and matrix with the formation of the internal
oxidation and internal sulfidation. In a word, the corrosion resistance behavior of multi-elements alloy CoCrFeNiTigs at 750 <C can be
attributed to the formation of the protective oxide layers and to the basic fluxing in molten Na,SO,4 induced by low melting point eutectic.

Key words: multi-elements alloys; alkali metal sulfate; low melting point eutectic; basic fluxing
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