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Reaction Diffusion between Iron and Pb-Zn Melt at 733 to 818K

Yoshinori Wakavatsu, Hirohito Masumoro, Masahiro Yamane, Masami Onwsut and Toshitada Sumvozaxi

Synopsis : Pure Fe specimens were annealed in pure Zn and binary Pb-Zn melts at temperatures between 733 and 818K for various
times. The kinetics of the reaction diffusion between the specimen and the melt was examined. In the case of the pure
Zn melt, the T, T';, compact 6, and palisade 6, phases were formed between the Fe specimen and the melt at
temperatures higher than 778K, and the & phase as well as these four intermetallic phases was observed at temperatures
lower than 768K. In the case of the binary Pb-Zn melt, however, the formation of the intermetallic phases with high
zinc concentrations was inhibited with decreasing zinc content of the melt. At temperatures between 778 and 808K,
fragmentation of the palisade ¢ phase occurred during the annealing in the Pb-Zn melt with zinc content higher than

40 mass%.

Key words : Iron ; lead zinc melt ; reaction diffusion ; fragmentary ¢, ; Kirkendall effect.
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Fig. 1. Photomicrographs of cross sections of the
Fe specimens annealed in binary Pb-Zn
melts at 733 K for 3.6 ks. The zinc contents
of the melts are (a)l, (b)2, (c)30 and (d)100
mass%.
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Fig. 2. Photomicrographs of cross sections of the
Fe specimens annealed in binary Pb-Zn
melts at 778 K for 3.6 ks. The zinc contents
of the melts are ()2, (b)30, (c)50 and (d)100
mass%.
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Fig. 3. Photomicrographs of cross sections of the
Fe specimens annealed in binary Pb-Zn
melts at 818 K for 3.6 ks. The zinc contents
of the melts are (a)3, (b)20, (¢)60 and (d)100

mass%.
log (CL/mass%)
O 05 1.0 1.5 20
T T T T ;
820 -« X IA o o o o oo
a allo oo o) olo
800}« A A / ° F+g|8C.Sl+PSI olba
X Al ol o oo o ofloo
f 780rx | a|d o wo [© oo
~ x| a 54 O 000 o o
760 rrucs| | rereca+paFa
740 | F++CaI+P3 1+
N olfo ¢ < ¢ o 00
?20 llJ L1111l 1 /N NN
| 5 10 50 100

CL/mass %

Fig. 4. Microstructures of the reaction layer in the
Fe specimens annealed for 3.6 ks at various
temperatures 7 and zinc contents C; of
binary Pb-Zn melts.
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Fig. 5. Relationship between the thickness W of the
reaction layer and the zinc content C. of
binary Pb-Zn melt for the Fe specimens
annealed for 3.6 ks at various temperatures.
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Fig. 6. Relationship between the thickness W of the
reaction layer and the annealing time ¢ for
the Fe specimens annealed in the Pb-
3mass%Zn and Pb-20mass%Zn melts at 778
K for 3.6 ks.
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Fig. 7. Relationship between the iron concentration
Cs in the ¢; phase layer and the zinc content
C. of binary Pb-Zn melt for the Fe speci-
mens annealed for 3.6 ks at various tempera-
tures.

Fig. 8.

(a)Backscattered electron micrograph, and
X-ray images using (b)Pb-La, (c)Zn-Ka
and (d)Fe-Ka for a cross section of the Fe
specimen annealed in the Pb-98mass%Zn
melt at 788 K for 3.6 ks.
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Fig. 9. (a)Backscattered electron micrograph, and
X-ray images using (b)Pb-La, (c)Zn-Ka« and
(d)Fe-Ka for a cross section of the Fe speci-
men annealed in the Pb-50mass%Zn melt at
788 K for 3.6 ks.

Fig. 10. (a)Backscattered electron micrograph, and
X-ray images using (b)Pb-La, (c)Zn-Ka
and (d)Fe-Ka for a middle part of the F.d,
phase layer shown in Fig.9.
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