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Studies of Al Diffusion Processing to Ni Base Super Alloy

Seiji Kitayama and Norimiti Matsuki

This study investigated the influence of the case added with Si and Cr into Al powder
on the growth behaviour of processed layer and on the composition and the thickness

of processed layer in the Al diffusion processing using the pack method for Ni base super

alloy. Results obtained are outllined as follows :

(1) The growth behaviour of processed lalyer formed on the Ni base super alloy is
conformed with the parabolic law in both  processings with Al-Si and Al-Cr, and the
processing temperature and the thickness of processed lalyer show Arrhenius type
temperature dependency in both processings with Al-Si and Al-Cr. The activation energy
required to form the processed layer was also about 225 kdJ/mol in both processings .

) In the Al-Si processing, Ni-Al is formed by combingng the base material with Al
deposited on the surface. When increased Si quantity, the for-mation rate of NiAl layer
is lowered. In the Al-Cr processing, a processed layer havingthe inclusion of Al and Cr
on the surface of base material is formed, and Al is dispersed more quickly into the
base material than Cr by the difference of diffusion coefficient and consequently a Cr

concentrated layer is formed on the surface of processed layer.
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Element (mass%) Cr Co Mo ] C Si Al Ti Ni
Nimonic263 20.03 19.63 5.97 —— 0.06 0.16 0.38 2.16 Bal.
Mar-M247 8.21 10.01 0.67 9.97 0.15 0.01 5.55 1.02 Bal.
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Powder composition (%) Treatment condition
Specimen
Ratio Al | Si Cr NH.C1 | Al:0s Temperature (K) Time (hr)
90A1/10Si | 27.0} 3.0 -
Nimonic263 |80A1/20Si | 24.0| 6.0 -= 3 Bal. 1273 6
70A1/30Si | 21.0} 9.0 -
10A1/90Cr | 4.0 - 36.0
Mar-M247 20A1/80Cr | 8.0 - 32.0 3 Bal. 1273 6
30A1/70Cr | 12.0§ -- 28.0
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