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Fig.1 Schematic diagram of the multi-layered Fe /Al foil
prior to roll-bonding
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Table 1 Treating conditions of multi-layered Fe/ Al
foil before diffusion annealing

Treatment

1 | 90 % rolling

55 % rolling — process annealing at 673 K for 3.6 ks
— 90 % rolling

3 | Annealing of Fe foil at 1073 K for 3.6 ks > 90 %
rolling

4 | Annealing of Fe foil at 1073 K for 3.6 ks > 55 %

rolling — process annealing at 673 K for 3.6 ks —~
90 % rolling
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Fig. 2 Microstructure of cold roll-bonded multi-layered composites of Fe and Al treated at 90 %
rolling (a), 55 % rolling, process annealing at 673 K for 3.6 ks and 90 % rolling (b),
annealing of Fe foil at 1073 K for 3.6 ks and 90 % rolling (c), and annealing of Fe foil at
1073 K for 3.6 ks, 55 % rolling, process annealing at 673 K for 3.6 ks and 90 % rolling (d)

Fig. 3 Microstructure of diffusion annealed Fe / Al composites at 773 K for 18 ks after cold roll-
bonding without annealing of Fe foil before rolling (a) and with annealing of Fe foil at

1073 K for 3.6 ks before rolling (b)
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Fig. 4 SEM micrographs of Fe /Al composites treated at annealing of Fe foil at 1073 K for 3.6
ks, 90 % rolling and diffusion annealing at 673 K for 18 ks (a), and annealing of Fe foil at
1073 K for 3.6 ks, 90 % rolling and diffusion annealing at 773 K for 18 ks (b)
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Fig. 5 SEM micrographs and EDX analyses of diffusion annealed Fe / Al composites at 773 K for 36 ks after cold roll-
bonding without annealing of Fe foil before rolling (a) and with annealing of Fe foil at 1073 K for 3.6 ks before

rolling (b)
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Fig. 6 SEM micrographs of Fe / Al composites treated at annealing of Fe foil at 1073 K for 3.6
ks, 90 % rolling and diffusion annealing at 773 K for 18 ks (a), annealing of Fe foil at
1073 X for 3.6 ks, 55 % rolling, process annealing at 673 K for 3.6 ks, 90 % rolling and
diffusion annealing at 773 K for 18 ks (b), 90 % rolling and diffusion annealing at 773 K

for 36 ks (c)
annealing at 773 K for 36 ks (d)

Table 2 EDX point analyses represented by the
corresponding numbers in Fig. 6

Reaction product
(a) (b) (c) (d)
Position | Treating Treating  Treating  Treating
No. 3 + No. 4 + No. 1 + No. 3 +
773 K-18 ks 773 K-18 ks 773 K-36 ks 773 K—36 ks
1 Al Al FeAl, Fe
2 FeAl, Fe FeAl, FeAl
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4 FeAl, FeAl, Fe,Al;s FeAl,
5 Fe FeAl, Fe Fe
6 FeAl, Al FeAl, FeAl
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, and annealing of Fe foil at 1073 K for 3.6 ks, 90 % rolling and diffusion
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