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Abstract: The hot corrosion kinetics and hot corrosion behavior of Co-Al-W and MAN900 superalloys at 800 C in
75%Na,S04+25%NaCl molten salt were studied. The results show that the mass gains of 7.5 W, 9.8 W and 10.7 W alloys
are less than those of MAN90O superalloy. The hot corrosion resistance of Co-Al-W superalloys is superior to that of
MANO900 superalloys. The hot corrosion oxide scale of Co-Al-W superalloys is made up of three layers, that are, the
external corrosion layer consisting of Co oxide (Co3;0,), the intermediate mixed oxides layer composed of complex oxide
and nonuniform-barren oxide layer of Co, Al, W and an internal attacked layer with different compounds of Co, Al and O.
With the increase of corrosion time, the intermediate mixed oxide layer becomes thicker, the external layer becomes
thinner and internal layer almost has no change, but compactness of internal layer increases gradually.
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B, SATO ZU'"VRILT HAT L1, &5k, Bekse
7'-Cos(ALWYAHUTIE AL B B Co-Al-W &4, B,
SUZUKI %77 N 45 75 )7 7276146 T Co-AL-W-
Ta F1 Co-Al-W &4x. AMATRIL, FEIESMAH(+y) il
MEERI T, QSR 2. A ESE N A
DUBUE p-Co Hefk o HTAEISEA &R RIFIHPLA
Ao TR FEE RN A R R, R TSR IR L)
ST, BRI, D y-Cos(ALW)AHYTIE #RAL (1) Co-AL-W
G WG BN AT B BRI TSR SR R B (Y
B E . R RSE, W e & B % FTh A )
Hh i AL ARty ol FH SR 1) i A U (R E AR
AP Co-Al-W A < FB5 AT Ay A 0] JLAR I AT
F ALLTIOE S IER

ik, A SCAEFH WS Manaurite900(MAN900) Fl1 1L
25 L U IR AN [ BS 5 B Co-ALW A 4 7E 800 C
75%Na;SO4 +25% NaCl A48 $hH IR AT g, Ko
B Co-Al-W & G AE M 45 AT Hh A F S AR i 4t
Higte T

1 XIe

HA LA B4 Co-ALLW &4 1 JEURL A 898
(0.98 um, 4HiJ¥ 99.8%). #HK1(3.59 um, 4iiJE 99.5%)
FUERY (4.5 um, 407 99.0%). %% | P& &HIES R
(BEIR 40, %) THCkEl . H METTLER AE240 #!H1
TRTFREH A 30 g 4 QM—1SP4 1T 2 NEREEN IR &
BIA (B 1.3:1, #3250 t/min, EREE 3 h)JRfER
AT R SEEG AL BT B IR R AR (R R
90 MPa). JElAFEAEA sSSP H WS4 JE Ak
IS R R G R #% Co-Al-W H4x. HIRER
X GG EDXRE) T & 44y, g i
K FTH hRIRTTE, ASZH I U IR B IR 73 (%)
FKoRE4E. Il E4430 623 K, 2h)+(1 123K,
2 WX AR R AR B . 7 H Manaurite900 & 4465

F 1 HAHYURELES % Co-AL-W 5B~ BT

55> M w(C) 0.10%~0.18%, n(S)/n(P)< 0.03, w(Mn)<
1.5%, w(S1)<0.5%, w(Cr)19%~23%, w(Nb) 0.8%~1.2%,
w(Ni) 31%~33%, AN Fe.

BE4 TR 15 mmX 12 mm X 3 mm 34, H
400"~1 000" 7K WS ACFT B Ji 75 £ W2 A IV £ 0 ik v
KQ-250D J 75 Il i P AUt , T 5 1E IR FE R R i
75%Na,S0,+25%NaCl 1 FI K B, $5 HlvR 3 & o
0.9~1.2 mg/em®, ELFIRA— 250G I B
AR B B R R E L YRR IS KSF
15-16 RS F P @R h+2 C)AE 800 CREATHA
JE k. SRl 2. 4. 8. 120 16 f120h, A
T JE8 et s 10 )5 BB R S-E DT—100 Y6 HL 43 B KT (i
0.1 me)FREE, REAE R 3 AMRAEF I .

H ISM—-6700F 7 1 # v 7 & 1 5% (SEM) Fl
EPMA-1600 B4 HL-FHREF 73 B A 3 B B8 1k 1 1) ZH RS
TR TESRAN L2 0 A

2 HRRSH

21 EERMAER

Kl 1 s B s il Co-AL-W AHTRS
MAN900 &4 MO IES . HEl L@ 5, 7.5 W &
SHOMALRH y-Co HeAk I y'-Coz(Al, W)SEALAHFI D
ALY ILF A . SR OR A b B AN 210 B
R IBK RN 5 p-Co SR FHHIELL 1L 3R,
y'-Cos(Al, W)SRAVAH A 75 <5 [ 75 I IS 200 A B et At
BHT I . X5 SATO MR ILKIH AL Co-ALW &
Sy A AR ST AT B AR A o BB 1(b)RT 4,
MAN 900 &< O ZH 242 AR AR A 2L, ZH238
A, dn gt bor A TR kA ), WigeH e, A
D IR R R ORECM AT .

22 [BMzmhE

K2 FiRkl 7.5 W, 9.8 W, 10.7 W Fil MAN90O
E4AE 800 C 75%NayS04+25%NaCl J45 £k v (1) i &
AZ(Am) (WK 2(a) S HAFT7 (LB 2(b))BEIN 8] (1) 22

Table 1 Chemical compositions of Co-Al-W superalloys by vacuum arc melting

Mass fraction/%

Alloy nominal composition ~ Shortened form
Al C Fe Mo Cu Co
Co-9Al1-7.5W 7.5W 2.463 24.130 0.059 0.110 0.017 0.071 Bal.
Co-9A1-9.8W 9.8W 11.240 23.941 0.048 0.347 0.725 0.149 Bal.
C0-9.2A1-10.7W 10.7W 7.213 25.611 0.067 1.362 1.205 0.076 Bal.
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Fig.1 Micrographs of 7.5 W (a) and MAN900 (b) superalloys
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Fig.2 Kinetic curves of hot corrosion of 7.5W. 9.8W. 10.7W
and MAN900 superalloys: (a) Am—t; (b) Am*—¢
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J A R R T ok RS ) 3 R e 24T e A
AR R B N R A R R O

FIFH Origin F A& 2 thih b AT R0 G, 45
F 25, AN Y=4+BX, M. YAREHAL
TR PR b B AR A s X AR ks 1) o BRI 2 W] 40,
B AAE 800 CIRIJ £k v 1) JA T 155 ey PR B4 ¥
J3: MAN90O. 10.7 W. 9.8 W F1 7.5 W, Hutrl i,
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Table 2 Fitting results of corrosion dynamic curves of 7.5

W. 9.8 W, 10.7 W and MAN900 superalloys

Superlloy Am/(mg-em %) Am?/(mg*em ™)

Y’=—2 461.828+
7.5W Y=—8.495+11.386 5 X 1 696.146 X
=9 101.576+
9.8W  Y=—12.737 5+20.786 5 X 5876424 X
Y’=—51 197.052+
10.7W  Y=—-115.379 5+45.414 5 X 22 735.577 X
Y*=17 533.604+

MAN900 30 856.937 X

Y=255.955+29.764 X
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2.3 XRD 2R

%3 A &4 800 'C 75%Na,S0,4+25%NaCl
YR TP A 2 AT 16 h 510 XRD B4R, R
3 A4, Co-Al-W B {ris b il 2 h 5, BRAEAER
[f%% P £ (Na,SO4 NaCl)sh, XAWRIEY: —%K
AL EY) CoO. CoWO, il Co,AlO,; 75— hR
) CogSso MG IR ERJE TN MY A 16 h I, ALO;
RFIE VDRSS, SLAbSA L. BRI BT AR 4k,
{HRRFESE SR, JFHIL CooSs M ZAMATH . Ui REAE
JEE RIS TR 0, SR B s 22 1

R3 G4EH 800 C 75%Na,S04+25%NaCL 45k H i A
(7] s 1] i 2 T R J ot e 1) 24 B
Table 3 Phase constitutions of hot corrosion of superalloys

corroded in 75%Na,SO4+ 25%NaCl at 800 C for different

times
Corrosion time/h
Superalloy
2 16
C0oS5(S), Co3;04(M),
7.5W CoO(S
00(S) CoO(M), CoWO4(S)
CoWO4(M), CoySg(S),
98W  CoO(S), CooSyMy  _0" Ou(M), CosSy(S)

C0,AlO4(M), CoO(W)

Co0,Al04M), CoySg(S),

10.7W  CoO(S), CogSy(M) CoO(W)
0

MAN900 Cr203., Cr,S;(M),
Ni;S4(W)

S: Strong; M: Medium; W: Weak

Cr,83(8), Cry05(M),
NiCrO,(M)

HH 3 mIAN, YRk AR 2~16 h B, JE =4
BB R 3 AW IAL SRR BT X Sk
BRI, % 3 PrylE A - A A
TRIMAREM . HIt, Co-Al-W & 44 800 CHh
PSR ER Co BIEEAMEG Y Knik
Yo T CoO MIEEERE R T Cos04 MIMUERE, mild N
PAGEEA R CoAL Oy, R, CoO FR4 i vy 4
JE el Rl

24 FIRSIR
2.4.1 FEMIEI

3PIRA T.5W. 9.8W I 10.7W 7540 5l Ji Tkt
4. 8 M 12 h JG MBS . tHIE 3 AT %0, Bl o )
(3G N, A 4 2 I T 2 5 A i 850 11 J5 e
JE b= ORI AN /N o B T RS TR R 3G 0, & 4
JE5 e 5 36 T 2 A AR S , A0 T AR A BB AN ),
J o I P T SR P T e B R 9 R T S K

M, RS SR TERANGR A F] 1) kL HH IR
2.4.2 HORIEI

4 TRl 7.5W B G4k o R ik s 2R T ke
PERIORIESE . I 4@ T4, 7.5W A& 2h 5
T HE IISEE AR IR Tl A 2 AR A S s R TP R %
HE 40y 5, SEREm 4 )5, RE BT
WA ST RIS o 32 R T SR AR ol 5 B0 Tl A
N SRR FL S, B 7 R T kRS i ST
FRA A S AL, SRS ik S AN B, B
WILE B BERE bl & i) Be . LUTHRAM™H Co
B & R AR LR 254 Co 51 Co AL I7E

(a)

B3 g i b ANIR] I T 5 B 2 DT 3

Fig.3 Surface morphologies of different superalloys
corroded for different times: (a) 7.5W, 4 h; (b) 9.8W, 8 h; (c)
10.7W, 12 h
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Fig.4 Morphologies of 7.5W superalloy after hot corrosion at
800 C for different times: (a) 2 h; (b) 4 h
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SN FE LA T A A SR T iU e A ik
TR, Co Al CoO 1144 3R H A VR & 4 R X s it
{435 G 10 JE b R R 1 i )
2.4.3 RIS

Kl 5 Biony 7.5W. 9.8W Al MAN9OO & 4x1E
75%Na,SO04+25%NaCl 45 &5 1 i (1 RE ki JE 3. i
Bl S mI%n, 3 FiE s B iEg oy 3 5 B
SRR I Tl IS U1 2 AT 3580 1 e I e R 85
1B e P 2

K 6 Bl 7.5W. 9.8W A1 MANOOO & 473 il Ji
AN [ IS 1) J PR e 4148 78 3R 93 A1 » BB 6(a) H1(b) FT 41,

2 2
B 5 ANl B i b AN R I 5 5 o AR i T 30

Fig.5 Cross-sectional micrographs of different superalloys after
corroded for different times: (a) 7.5W, 4 h; (b) 9.8W, 8 h; (c)

MAN900, 2 h
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Ay, FoAboo g ARG TREE A Co AT ALK
SRS, WO R A 2 Co &k
VARG Al SRARTEEZ P Al . HE 6(e)
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RS I 2 i Ni B f . A% )20 Niv Cry Mn Al
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JZH Cr F i



215 1

IRAVE, A SR ICRERHT A Co-ALW & RYEWAT A 1 115

100 200 300

Length/um

100 200 300

Length/um

200 400 600

Length/um

o -_-.. Fie el L ey .2 "

14.78
Length/um

14.46
Length/um

6 7.5W. 9.8W FI MANOOO 44 J i A [F] i) 18] i 65 il s j HL e A 0 K 4 A

Fig.6 Cross-sectional micrographs and liner scanning element distribution of different superalloys corroded for different times:

(a), (b) 7.5W, 4 h; (c), (d) 9.8W, 2 h; (e), (f) MAN900, 2 h
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o P JE b o 1 T A /DN

2) Co-Al-W A& A shrh B i &5k 4y 3 )24
BT 5 T b R A A ) TS Tl e A )
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