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Microstructure evolution and forming mechanism of
Ni-Al solid/liquid diffusion couple

JIANG Shu-ying, LI Shi-chun

(School of Electromechanical Engineering, China University of Petroleum (Huadong), Dongying 257061, China)

Abstract: The diffusion couples of Ni/Al were prepared using embedded diffusion couple technology, then, treated at
different temperatures between the melting point of Al and Ni for different holding times. The microstructure evolution
and forming mechanism of Ni-Al solid/liquid diffusion couple at different temperatures for different holding times were
investigated through embedded diffusion couple technology. The results show that the structures of the diffusion couples
are Ni/Ni,Al;/NiAly/Al+NiAl; before the Ni substrate is fully consumed. If Ni substrate is consumed completely and heat
is hold for some time, Ni,Al; layer disappears and the structure changes into Al+NiAl;. NiyAl; layer forms first and is
only single-phase layer during holding time and NiAl; layer forms during cooling. The large bulk and small particle
NiAl; precipitate in the Al substrate. At the same time, the non-precipitation zones also emergence because of Ni-poor.
From the vicinity of the interface to the distance, the NiAl; precipitates and the size of non-precipitation zones gradually
become small.
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Fig.1 Morphologies of diffusion-reaction layer after being treated at 800  for different holding times: (a) 10 min; (b) 20 min; (c)
30 min; (d) 60 min
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Fig.2 Morphologies of diffusion-reaction layer after being treated at different temperatures for 10 min: (a) 750
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Fig.3 Line and point composition analyses of diffusion

couple after being treated at 800  for 10 min by EDX
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Table 1 EDX results of points composition of diffusion couple

after being treated at 800  for 10 min
Point Mole fraction of Al/% Mole fraction of Ni/%

1 0 100

2 59.57 40.43

3 74.75 25.25

4 100 0

5 75.73 24.27
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