100

S EAT 83|

Journal of the Korean Institute of Surface Engineenng
Vol. 32, No. 2, Apr. 1999

<elPEg>

Al-SizlAtF g o) u}E Nir] 239 A 223 BAEL

Microstructure and Corrosion Characteristics of Al-Si
Diffusion Coated Ni Base Super alloy

J. C. Ahn, T. S. Kim*, D. J. Yoon** K. K. Lee**

Agency for Defense Development, Taejon, 306-600
* Dept. of Metallurgical Engineering, Chungnam National
University, Taejon 305-764
** Dept. of Iron & Metallurgical Engineering,
Hanlyo University, Kwangyang 545-800

Abstract

The microstructure and corrosion properties of Al-Si diffusion coated PWA 1426 alloy have
been investigated. Experimental variables are included temperatures of heat~treatment and coat-
ing thickness. The microstructure of coated layer and corrosion properties were analysed by SEM,
EDS and hot corrosion test.

Two major processes have been found to contribute to microstructural changes in the coating.
These are, firstly, the transformation of the NiAl to other Ni,Al;-based phase and secondly, the
precipitation of Cr containing phases. Specimens heat treated at 1080°C showed superior corrosion
resistance to heat treated at 880°C. These increase in life was attributed to the transformation of
NiAl and increased coating thickness of PW A 1426 alloy.
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Table 1. Chemical composition of PWA1426 alloy.
. Chemical composition (wt2%)
Material
Ni|Cr | Al {Mo| C | Co | W |Hf
PWA1426 |bal. [6.53]5.99{1.71]0.10(12.45|6.47|1.22

Taple 2. Chemical composition of Al-S1 powder.

Chemical coraposition (wt %)
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Al Si Fe Cu Zn Mn Mg
bal. | 12.06| 0.80 | 0.30 | 0.20 | 0.15 | 0.10
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Table 3. Chemical composition of powder pack
and temperature of diffusion treatment.

Pack composition Coatin
Symbol OD Temp.(C) | thickness
(wtd%)

(im)
12 70A1,0, 25A1-8i, 5NH,C] 980 100
31 80ALO;, 17A1-Si, 3NH L] 1080 90
32 80A L0, 17TAL-SH, 3NHCH 980 76.7
33 80ALOs, 17AL-Si, 3NHCL 880 50
52 5A1,05 3A1-Si, INH,CI 980 50
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Fig. 1. Optical (@) and SEM micrograph(b) of dif-
fusion coated PWA1426 alloy. The speci—
mens were heat ireated at 1080°C for

4hr.

Table 4. EDS result of Fig. 2.

Chemical-composition (at %)
Ni Al Si Cr Co
39.47 | 6.16 489 | 11.68
38.97 5.19 4.26 10.67

Point

35647 | 7.39 349 | 1072

28.28 | 5.22 532 | 12.13
13.65 | 24.22 | 1855 | 19.34
25.38 | 6.11 759 | 13.78
28.29 | 1293 | 2399 | 1638 | 18.75
32.09 | 16.02 | 2365 | 12.22 | 16.02
2547 | 9.73 769 | 13.11
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Fig. 2. SEM micrographs of mixed(a), denuded
(o) and inter-dffusion layer(c). The
specimen was heat treated at 1080°C for
4hr.
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Fg. 8. XRD result of diffusion coated PWA1426
alloy. The specimens were heat treated at
880C(a), 980C(b) and 1080C(c) for
ahr.
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Fig. 4. XRD result of non-coated(a) and diffusion
coated (b) PWA1426 alloy. The specimens
were oxidized at 1100°C for 20hr in arr.
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Fig. 5. SEM micrograph(a) and EDS result (b) of
dffusion coated PWA1426 alloy. The
specimens were oxidized at 1100°C for
20hr i ar.
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Fig. 6. Weight change for the Na,50, induced
hot corrosion of the PWA1426 alloy at
9007C in air.
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Fig. 8. SEM micrograph(a) and EDS result of diffusion coated PWA1426 alioy. The
specimen was heat treated at 900 for 200hr in NaSC,
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Fig. 9. XRD result of diffusion coated PWA1426
alloy after hot corrosion test at 900<C.
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