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Microstructural Evolution of Intermetallic Compound Layers Formed in Fe/Zn Binary Diffusion Couples

Ryosuke KAINUMA and Kivohito ISHIDA

Synopsis : The microstructural evolution of intermetallic compound layers formed in Fe/Zn diffusion couples (DCs) was examined by optical and scan-

ning electron microscopies and electron-probe microanalysis. In the solid-Fe/liquid-Zn DCs at 450°C, the &, phase nucleates between the §,
and { phases after dipping for about 100s and every intermediate phase seems to obey the square root law individually before and after the
appearance of the 6,, phase at 100s. In the concentration-penetration profiles, a composition gap is observed in the 5/, phase of the solid-
Fe/liquid-Zn DCs dipped for a long time at temperatures ranging from 450 to 550°C, while only a singular point, but no gap, is obtained in
the DCs dipped at elevated temperatures over 575°C. On the other hand, in the case of the solid-Fe/solid-Zn DCs at 400°C, the &, phase in-
stcad of the 3, phase appeares later between the &, and I~ phascs and finally covers the whole J region.
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Fig. 1. Fe-Zn binary phase diagram.”’
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Fig. 2. Schematic illustration showing experimental proce-
dure on Zn-dip examination.
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(a)Fe/7Zn 450°C, 308

(e)Fe/7n 450°C, 180S

Fig. 3. Microstructure of diffusion zone formed in Fe/Zn
diffusion couples dipped at 450°C for (a) 30s, (b)
60s, (¢) 180s and (d) 1200s. Palisade 6,) phase
starts to appear at 60 s.
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Fig. 4. Growth of intermediate phases in Fe/Zn diffusion
couples dipped at 450°C.
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Fig. 5. Concentration profiles of (a) §,/¢ and (b) 6,/9,

boundaries in diffusion zone formed in Fe/Zn diffu-
sion couples dipped at 450°C for 1200s.
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Fig. 9. Back scattered electron (BSE) images and their corresponding concentration profiles in diffusion zone formed in Fe/Zn dif-
fusion couples annealed at 400°C for (a) 1h, (b) 8h and (c) 100 h. In solid diffusion couples, J, later appears and com-
pletely covers former &, region.
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Fig. 11. BSE images and their corresponding concentration profiles in diffusion zone formed in Fe/Zn diffusion couples dipped at

450°C for (a) 10s and (b) 180s.
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