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Abstract

The microstructures and corrosion properties of Al-Si diffusion coated PWA1426 and PWA658
alloys have been investigated. The coated layer and corrosion properties were analysed by SEM,

EDS and hot corrosion test.

According to the results of SEM, it is supposed that the coated layers were composed of mixed,
denuded and inter-diffusion layer. The coated PWA1426 alloy improved corrosion properties, com-
pared to the PWA658 alloy. Corrosion debris generated during hot corrosion test of PWA658 alloy
are identified as NiO, TiO, and NiAL:Q, from coated layer which increase oxidation rate and de-
crease adhesion. The PWA1426 alloy heat treated at 1080°C showed that NiAl and Al,Os; formed on

coated layer.
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Table 1. Chemical composition of PWA1426 and
PWABS8 alloy.

Chemical composition (wt%)

Material -
Ni | Cr | Al |Mo| C |Ti|Co| W |Hf

PWA1426{ bal. | 6.53 {5.99 | 1.71{ 0.10 | 0.01 {12.45| 6.47 | 1.22

PWAE53 | bal. | 9.00{5.7213.1210.18 | 474 {1388 - | -
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Electron Microscope, JEOL, Japan, JSM 5200) %!
EDS (Energy Dispersive x-ray Spectrometer, Phil-
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Fig. 1. XRD result of AI-Si coated PNVA1426 (a,c)
and PWAB58 (b.d) alloy. The specimens were
coated at 760°C (a, b) and heat treated at
1080°C (c. d) for 4hr.
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Table 2. Result of EDS microanalysis for the points
shown in Fig. 3.

_ Chemical coraposition (at%) mixed layer
Point - -
Ni Al Si Cr Co
1 bal. 39.47 6.16 4.89 11.68 denuded laye
2 bal. | 3897 | 519 | 426 | 1067 &
3 bal. 356.47 7.39 3.49 10.72
4 bal. 28.28 5.22 5.32 12.13
5 bal. 13.65 24.22 18.55 19.34
6 bal. | 2538 | 611 | 759 | 1378 , 20sm,
7 bal. | 1293 | 2399 | 1538 | 1875 Fig. 2. Optical micrograph of  Al-Si coated
8 bal. | 1602 | 2365 | 1222 | 16.02 PWA1426 (. b) and PWABS8 (c. d) alloy. The
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Fig. 3. SEM micrographs of mixed (a) denuded( )
and inter—diffusion layer (c) of PWA1426 allo-
y. The specimen was heat treated at 1080°C

for 4hr.
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Fig. 4. SEM micrographs of mixed(a), denuded (o)
and inter-diffusion layer (c) of PWAB58 alloy.
The specimen was heat treated at 1080°C
for 4hr.
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Table 3. Result of EDS microanalysis for the points
shown in Fg. 4.

) Chemical composition (at%)
Point

Ni Al Si Cr Ti Co
1 bal. | 2834 | 527 | 385 | 1.98 | 12.59
2 bal. | 35.66 | 499 | 4.69 | 24.12 | 10.66
3 bal. | 11.32 | 6.90 | 507 | 59.88 | 5.34
4 bal. | 13.96 | 652 | 595 | 51.27 | 7.31
5 bal. | 19.36 | 586 | 7.00 | 3.08 | 14.25
6 bal. | 20.83 | 2.84 | 761 | 498 | 15.12
7 bal. | 16.84 | 6.76 | 1895 | 450 | 17.16
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