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Table 1 Measured chemical compositions of Co-Al-W based alloys (mass%)

nominal shortened form Co Al A% C Fe Mo Cu
compositions (at.%)

Co-8.8A1-9.8W 9.8W Bal. 11.240 23.941 0.048 Residual 2.401
Co-8.8A1-9.8W-2Mo 2Mo Bal. 8.239 25.024 0.062 Mo 2.174 Residual 1.250
Co-8.8A1-9.8W-2Nb 2Nb Bal. 8.920 24.580 0.107 Nb 2.354 Residual 2.869
Co-8.8A1-9.8W-2Ta 2Ta Bal. 8.170 23.964 0.081 Ta 4.329 Residual 1.096
Co-8.8A1-9.8W-2Ti 2Ti Bal. 10.506 24.931 0.073 Ti 1.126 Residual 1.263

AMT T REE . A B E& R IR BOH A4l NapSO4
1 NaCl BL#H 75% NanSO4+25% NaCl MK
W, BEERG—EHSWIREHRE, JFEHiRiEE
0.9 mg/cm?~1.2 mg/cm? Z[H], FERIRERIAFESE
FEMELRBE TEEEE, RSB
KSF 15-16 BIEFE By ERFEEHN £2 C) £ 800
CHATHE MR LS . et E A 2 h, 4 h, 8 h, 12
h, 16 h, 20 h, BUHIRFEFE DT-100 JEHEAHTRT- (&
oy 0.1 mg) RE, LRMEN 3 MRAFETHE. B
s 2R T R R B /K TR S 7E 30% NaOHA+-2% K
MnOy KIEWHED 2 h, FAEAEEREE 20
min, FHAEEKIELR. BiK.
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Fig.1 Micrographs of 9.8W (a) 2Mo (b) 2Nb (c) 2Ta (d) and 2Ti (e) superalloys by vacuum arc induction melting
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Fig.2 Kinetic curves of hot corrosion of Co-Al-W super-
alloys at 800 C (a) AW wvs t (b) AW? vs t
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Table 2 Curve fitting mass gain and hot corrosion of Co-Al-W superalloys at 800 C

alloys AW /mg-cm ™2 AW? /mg2.cm™*
Co-8.8A1-9.8W Y =-12.7373420.78637X Y2=-15816.76322+6459.14702X
Co-8.8A1-9.8W-2Mo Y =-19.01867+11.4214X Y2=-5741.21013+1809.34492X
Co-8.8A1-9.8W-2Nb Y =-27.60595+31.49226 X Y2=-43005.04283+15052.47965 X
Co-8.8A1-9.8W-2Ta Y =20.60776+19.94481X Y2=-11283.339446970.67331X

Co-8.8A1-9.8W-2Ti

Y =25.33953+6.12222X &

=-1944.232+1059.982X

Table 3 Phase constitution of oxide scales of 9.8W, 2Mo, 2Nb, 2Ta and 2Ti superalloys corroded in presence of
75% Na2S04+25% NaCl deposit film for 2 h and 16 h at 800 C

alloys 2 h 16 h
Co-8.8A1-9.8W CoO CoWOy4, CogSg, Co2Al04, CoO
Co-8.8A1-9.8W-2Mo Co0O, CogSg Co0O, CoWO4, CogSsg, NazMo3Og
Co-8.8A1-9.8W-2Nb CoO Co0O, CozAl04, CogSg, NagNb7Og

Co-8.8A1-9.8W-2Ta
Co-8.8A1-9.8W-2Ti

Co0O, NaTaO3
Co0O, CogSg

TaO, CoO, Naj.22A111017.11, Co(AlCly)2
CogSg, NagTi7O15, CoWO4, CoO
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Fig.3 Morphologies of the 2Mo alloy after hot corrosion
at 800 C for 2 h (a), 4 h (b) and (c) 12 h
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Fig.4 Cross-sectional SEM micrographs (a, b) and lin-
ear scanning (c, d) of oxide scale formed on the
9.8W alloy hot corrosion at 800 ‘C at 8 h (a) and
(b)2h
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Fig.5 Cross-sectional SEM micrographs and linear scanning of oxide scale formed on the 2Mo alloy hot corrosion
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hot corrosion for 2 h at 800 C
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EFFECT OF ALLOYING ELEMENTS TO HOT CORROSION
BEHAVIOR OF NOVEL Co-Al-W SUPERALLOY

XU Yangtao!?, XIA Tiandong!?, YAN Jianqiang!:?
(1. State Key Laboratory of Gansu Advanced Non-ferrous Metal Materials, Lanzhou University of Technology,
Lanzhou 730050;
2. Key Laboratory of Non-ferrous Metal Alloys, Ministry of Education, Lanzhou University of
Technology, Lanzhou 730050)

Co-Al-W alloy is a kind of novel Co-based superalloy strengthened by ternary compound ~'-

Cos(ALLW) phase with the precipitation strengthening on «-Co matrix. The paper studies the kinetic of hot
corrosion of Co-Al-W superalloy at 800 C in 75% NasSO4+25% NaCl molten salt and the effect on hot corrosion
behavior of Co-Al-W alloy with alloying elements of Mo, Nb, Ta and Ti. The results show that the alloy of
2Mo, 2Nb, 2Ta and 2Ti have the superior anti-hot corrosion ability compared to 9.8W alloy. The anti-hot

corrosion ability of Co-Al-W alloy with alloying elements Ta and Nb are inferior to Co-Al-W alloy adding Mo

and Ti elements. The hot corrosion oxide scale with alloying elements of Mo, Nb, Ta and Ti is still made up of

three layers, that is the external corrosion layer consists of Co oxide CoO and Co3Q,, the intermediate mixed

oxides layer composed of complex oxide and nonuniform oxide layer of alloying elements, Co, Al, W and an

internal attacked layer with different compounds of Co, Al and O. With the increasing of corrosion times, the

intermediate mixed oxides layer becomes thicker, the thickness of internal and external layer almost has no

change, but compactness of internal layer is gradually increased.

Key words: Co-Al-W superalloys, alloying elements, hot corrosion



