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Abstract: The Al/Fe diffusion couples were prepared by using the inset technology and diffusion heat
treated at the temperature above the melting point of aluminum and below the melting point of iron.
The growth kinetics of the diffusion reaction layer (DRL) of Al/Fe liquid-solid interface was analyzed
and the growth kinetics equation was established. The results show that Fe, Al; is the only new phase
formed during the heat treatment temperature holding process. The growth of the Fe, Al; is controlled
by the chemical reaction of the Al atoms and Fe atoms before the Fe, Al; continuous single-phase layer
is formed. Once the continuous Fe, Al; single-phase layer is formed, its growth is primarily dependent
on the diffusion of Al atoms along Fe; Al; grain boundaries, accompanied with Fe, Al; grain size in-
creasing. When heat treatment below 800°C, the effect of the grain growth on the diffusion of atoms
can be ignored, and the growth kinetics equation is y=2020. 96exp(—78490/RT)¢"*. But, when the
heat treatment temperature is 0. 7 times exceeding the melting point of iron, the effect of grain growth
can not be ignored, and the value of the growth index in the growth kinetics equation should be re-
duced appropriately.
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Fig. 1 Morphology of Al/Fe DRL after etching treatment

K1 A/FeyBREEHNNEEE
Table 1 Thickness of Al/Fe DRL

y/mm
T/°C t/min —
1 2 3 v

5 0.18 0.19 0.17 0.18

20 0.24 0. 26 0.25 0.25
700

30 0.27 0.31 0.29 0.29

60 0. 34 0.32 0. 33 0. 33

5 0.28 0. 30 0.32 0. 30

20 0.42 0.43 0.41 0.42
750

30 0. 49 0.48 0.47 0.48

60 0.55 0.53 0. 54 0.54

5 0.42 0.43 0. 44 0.43

20 0.58 0.59 0.57 0.58
800

30 0. 66 0.68 0.70 0.68

60 0.75 0.77 0.76 0.76

5 0.62 0.63 0. 64 0.63

20 0.79 0. 85 0.82 0. 82
850

30 0. 95 0.94 0. 96 0.94

60 1.08 1.07 1.09 1.08

5 0.91 0.93 0.92 0.92

20 1.13 1. 14 1. 09 1.12
900

30 1.27 1. 26 1.25 1.26

60 1. 46 1.43 1.43 1. 44
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