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Abstract: The growth of Zn-Fe intermetallic compounds and the effect of Si were studied by means of diffusion

experiments at 385

for 30—300 min. The results show that the diffusion layers is mainly composed of  phase in Zn/Fe

couples, the interface between { and J phases is planar, the thickness of d phase increases and { phase decreases with time,

ddds is zero at 300 min. In Zn/Fe-Si couple, the diffusion layers is mainly composed of ¢ phase, J phase protrudes into ¢

phase in island shape, and the silicon in iron promotes the growth of { phase and restrains the growth of ¢ phase in the

initial period, J phase increases linearly with the increase of time in the later period. The growth of the total layer in three

couples is diffusion-controlled.
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Table 1 Composition of phases in three diffusion couples
800 30d Sample Element ; l\/tla SS/U/ . Nt[,OIe/ly Phase
99995% 3 mmx3 mmx2 raction/7e 1raction/7o
. Fe 5.83 6.75
mm
Zn/Fe Zn/Fe-Si 7n/Fe Zn o417 9325
SK—4-10 Fe 8.26 9.53 s
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INCA EPMA~1600 Zn o0es  so24
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1 385 Zn-Fe SEM
Fig.1 SEM images of Zn-Fe intermetallic compounds in diffusion couple after annealing at 385  for different times: (a) Zn/Fe, 30
min; (b) Zn/Fe-0.1%Si, 30 min; (¢) Zn/Fe-0.3%Si, 30 min; (d) Zn/Fe, 60 min; (¢) Zn/Fe-0.1%Si, 60 min; (f) Zn/Fe-0.3%Si, 60 min;
(g) Zn/Fe, 120 min; (h) Zn/Fe-0.1%Si, 120 min; (i) Zn/Fe-0.3%Si, 120 min; (j) Zn/Fe, 300 min; (k) Zn/Fe-0.1%Si, 300 min;
(1) Zn/Fe-0.3%$i, 300 min
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Fig.2  Schematic diagram of diffusion path in 450 —[1_5 107
isothermal section of Zn-Fe-Si ternary phase®®!
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Table 2 d/d; in three diffusion couple for different annealing
times
ddd;
t/min
Zn/Fe Zn/Fe-0.1%Si Zn/Fe-0.3%S1
30 1.22 13.74 8.81
40 1.27 10.09 7.72
60 1.09 7.88 6.38
120 0.14 4.93 4.55
300 0 2.11 1.75
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Fig.3 Interdiffusion zone thickness kinetics in three couples

after annealing at 385  : (a) { phase; (b) ¢ phase; (c) Total

diffusion
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Table 3 Value of n of £, J and total diffusion in three couples REFERENCES
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