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Reaction Diffusion and Formation of NizAl Phase
at the Ni-NiAl Diffusion Couple

Seung-Boo Jung*

Abstract

Reaction diffusion and formation of Ni;Al phase with L1, structure have been studied in
temperature range of 1423K to 1573K using the diffusion couple of (Ni-40. 5at%Al) / (Ni-14. 1at%
Al and (Ni-49.2at%Al) / (Nickel). The layer growth of Ni;Al phase in the annealed diffusion
couple was measured by optical microscope and electron probe microanalyzer (EPMA). The
layer growth of Ni;Al phase in diffusion zone obeyed the parabolic law without any indication of
grain boundafy effects. The layer growth of Ni;Al phase in temperature range of 1423K to 1573K
was mainly controlled by the volume diffusion mechanism. The rate of layer growth of NizAl
phase was found to be closely related to the composition of intermetallic compound NiAl phase.

The activation energy for layer growth of NisAl phase was calculated to be 127kJ/mol.
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Table 1 Terminal compositions and annealing times

Composition Homogenization

Alloys

(at%Al) | (at%Ni) | temperature and time

NiAl (a) 41.5 58.5 1573K 115. Zks

NiAl (b) 49.5 50.5 1573K 115. 2ks

Ni-Al 4.1 85.9 1573K 111. 6ks

Ni 0 100 1573K 108ks

Table 2 Diffusion couple
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Fig. 1 Relation line between the concentration and
the characteristic X-ray by the Ziebold and
Ogilvie method.
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Table 3. Width of Ni;Al phase and annealing times
of Bl diffusion couple

Diffusion couple Bl
T(K) tkks) | wim) | TEK) t(ks) | w(pm)
14.4 10. 86 14.4 7.80
43.2 18. 86 43.2 13.57
1573 1473
90.0 25.98 90.0 20. 25
176.4 | 39.10 176.4 | 26.63
14.4 10. 45 44 6.11
43.2 16, 28 43.2 10, 72
1523 1423
90.0 23.90 90.0 16. 40
176.4 | 32.60 176.4 | 23.80

Table 4. Width of Ni;Al phase and annealing times
of B2 diffusion coupl

Diffusion couple Bl

T(K) tkks) | wim) | TEK tks) | w(um)
21.6 9.10 21.6 6.87
43.2 13.13 43.2 9.25
1573 1473
90.0 19. 34 90.0 13.16
176.4 26.18 176.4 19.74
21.6 8. 45 21.6 5.20
43.2 11,57 43,2 7.87
1523 1423
90.0 16.18 90.0 11.45
176. 4 22,63 176. 4 16. 05
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Fig 3. Layer growths of the Ni;Al phase in the Bl
diffusion couple
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Fig 4. Layer growths of the Ni;Al phase in the B3
diffusion couple
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Fig. 6 Concentration dependency on the
thermodynamic factor of the Ni;Al phase
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