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Fig. 1 The corrosion kinetic curves of HR3C at 750 ‘C
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Fig.2 XRD patterns of specimens corroded at

750 °C for different time
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Fig. 3  Surface morphologies of specimens corroded

at 750 °C for different time
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Fig. 4 Cross-section morphologies of specimens corroded

at 750 °C for different time
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Fig. 5 Length of the crack in the matrix for different

corrosion time

2.4 5w

G546 Z 0 10 JE ik Bl I 2 il 2k 28 il 4 g
43 R/ S 1E TR 55 43 B AT 0, HR3C #E 750 °C i)
HEAT R b S L BT 70 h LUK bl oy 32 RE
% T 25 46 AN 08 M Al A 25 AP R Rl
AR B PN 5 A e, 7 3R 3R TR AR
— 2 Cr, Oy B, B 25 JF bl Bt 1] ) 28 4 L 4801k i 50
W RS L AH 70 h BT SR AR T R D B R T Y
Wi 2 £ 5 A AW B /> HR 28045 & Rk 70
h Fi By B D v B ) L (A FE XRD i
K i ok & B Na, (CrO,) (SO, [ fii §F . 70 h DX
Jei + it 255 5 oty Bk ) ) SEE K L Cr, O, 2R 37 188 5L 4R
B ) o 2 1 TR A1 A5 S ) 5 3 hn i A T
B2k 22, 38 A A B A Cr, O, 7= A2 B 58 A N
He A AT 8 £ B Na, (CrO,) (SO, I ¥ i 78 52
ISR T MR A R S 80T R k. [
Na, (CrO,) (SO, 1Y 7= A= FHE & WK T A AL R 1
SERENE L A5 AL B S B A Z AL IS, & K
rh B 4800 I 33k e B I 4k 2 T R R L B 2

G B b AR R 4R BELASAE L A 4R
T A TR 225 5. 5 0L IR i, iR 2% 1 1Y
B T2 3 3o T A ) A S R A A f L 5 B A
WAy KA RN IE I T (FeND, S, & 1 T A4t £
LS R AR AN S N S Y N Tl <
Na, (CrO,) (SO, 45 % 1k P e 8 i sh 1 2 iih
LEBRMERHE, @) Syl TR
e A TR R T A ST RS P JEE T R R Ak
B AL R4 ™ i, S48 K 3 R LR B0 3 .

3 % #®

(1)HRS3C 7E 750 °C i if 5 Pl sk, 90 11 DL 41k
JE A F L A R B Cr, Oy B, I 1ol 3 7 2
2R 5 B b T 3 s B % el B IR A 22 K Cre, O,
32 B IR A A5 G b e TR ol 7 A Ak ) R L
RN Na, (CrO,) (SO, ) . Ji§ 1 5 Jg 27 i &
T R R

(2) 3B 1l A7 399 A B Cr, O, 5 AR X 3830 %
Kifi 2 J6 e 1) ZE K Cr, O BT B3 182 46 19 1 3R
AR A M I 5 B A AR R R R R TR, 2R
JEB ok {6 AR 7 A B R PN R Ak B 4 A R R b 7=
M B GORN LR . ok A1 5 JRE B K ok B ]
Ko o JB ok fr) R 7

2% 3K -

(1] s 3e . iR, ™ £, Wb R iloh M & 8w
¥ & R[] #H T, 2001, 21(3):1185-1188.
SHI Jin-yuan, SHI Sheng-kang, YAN Hong-giang.
Some new developments in power and steam
parameters of steam turbines for power generation
[J]. Journal of Power Engineering, 2001, 21(3):
1185-1188. (in Chinese)

(2] MEL.EHBLEFL. % PEEFARAAL
Gawma Rl LA R ELI] s T & %R,
2010, 30(4):235-244.

LIN Fu-sheng, WANG Zhi-zheng, WANG Bao-
zhong, et al. Research, application  and
development of domestic heat-resistant steels and

alloys for power plants [J]. Journal of Chinese

Society of Power Engineering, 2010, 30 (4): 235-



688 X % ¥ LT kK ¥ ¥ #H %53 %

244. (in Chinese) ZHAO Shuang-qun, XIE Xi-shan, Smith G D.

[3] ZHAO Shuang-qun, XIE Xi-shan, Smith G D, Corrosion of a new nickel base superalloy in coal-
et al. Microstructural stability and mechanical fired boiler environments [ J]. Acta Metallurgica
properties of a new nickel-based superalloy []]. Sinica, 2004, 40(6):659-663. (in Chinese)
Materials Science & Engineering A, 2003, A355(1- [8] Natesan K, Park J H. Fireside and steamside
2):96-105. corrosion of alloys for USC plants []J]. International

[4] Smith G D, Sizek H W. Introduction of an advanced Journal of Hydrogen Energy, 2007, 32(16):3689-
superheater alloy for coal-fired boilers [ C] // 3697.

Corrosion 2000. Houston: NACE International, 9] 2 F.X2F.F % B #HFPAKLEHFRE
2000:1-11. BT E IR S MM g AT R [J]. 8B s AR, 2009,

[5] Castello P, Guttmann V, Farr N, etal. 40(3):58-61.

Laboratory-simulated  fuel-ash corrosion of HUO Ping. WANG Jian-ping, LI Jia. Anti-
superheater tubes in coal-fired ultra-supercritical- corrosion of FeCrAl and NiCr alloy coat of water
boilers [ J ]. Materials and Corrosion, 2000, wall on high temperature [J]. Boiler Technology.
51(11):786-790. 2009, 40(3):58-61. (in Chinese)

(6] Ma#m.AmE. Al AHPWHARAE LM & [10] X E# . #HE. FE NCrCoXFEALLMAH
TR T WA, 2010. AT HLI] MBRFE S T Z, 2006, 14(5):506-
ZHAO Qin-xin, ZHU Li-hui. Study on Supercritical 509.

Boiler Heat-resistant Steels [ M |. Beijing: China ZHAO Shuang-qun, XIE Xi-shan. Hot corrosion
Machine Press, 2010. (in Chinese) behaviors of new Ni-Cr-Co base superalloy [ ]].

[7] BWE. 4 E.SmithGD. HAGETRLSALHE Materials Science & Technology, 2006, 14(5);506-

HPORE R P I P 0 wT]. 48 F4, 2004, 509. (in Chinese)

40(6) :659-663.

Research on behavior of HR3C to resist high temperature sulfate corrosion

LI Ping”, LI An-na, PANG Sheng-jiao, ZHAO Jie, LI Ting-ju

( School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Behavior and mechanism of HR3C to resist high temperature sulfate corrosion were
investigated under alkali metal sulfate deposits at 750 C by means of XRD, SEM and EDX. The
experimental results show that corrosion kinetic curve of HR3C with Na, SO, + K,SO, coating at
750 C could be divided into two stages. High temperature oxidation occurs at the first stage of
corrosion and the curve grows because of the formation of Cr, O; oxide film. With time increasing, the
curve indicates a decreasing trend due to the damage of Cr, O; oxide film caused by alkali metal sulfate
and the evaporation of corrosion product Na, (CrO,) (SO,). Sulfates come through the fluxing Cr,O;
oxide film and react with the matrix, which causes the severe internal sulfuration and defects, such as

cracks and holes in the matrix.

Key words: HR3C; alkali metal sulfate; hot corrosion behavior



