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Table 1 Initial composition of a sample.

[mass%]
No. Fe Cu Nd Al
1 50 40 10 -

Table 2 The composition of upper and lower part of the sample
after experiment.

[mass%]
No. Part Fe Cu Nd Al
| Upper 68.4 30.4 0.43 0.8
Lower 21.6 69.9 7.21 1.3
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(c)Fe-nch, Composition {d)Cu-nich, Composition

Fig.1 SEM and composition images of Sample 1.
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{a) Fe-rich phase (b) Cu-rich phase

Fig.2 EPMA maps of Sample 1.
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Table 3 Initial composition of samples.

[mass%]
No. Fe Cu Sn Nd Al
2 98 1.08 0.48 - 0.45
3 92.7 1.02 0.45 5.41 0.43

(a) Sample 2 (b} Sample 3

Fig.3 Composition images of Samples 2 and 3.

Fig.4 EPMA maps of sample 2.



Fig.5 EPMA maps of sample 3.
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Table 4 Initial composition of samples.

[mass%]
No. Fe Cu Nd Al  Time (min)
4 92 1 5 1.9 30
5 87 1 10 1.8 30
6 92 1 5 1.9 10

Table 5 The composition of samples after experiments.

[mass%]

No. Fe Cu Nd Al

94.6 1.02 1.95 2.41
93.3 1.02 2.57 3.14
94.8 1.04 1.69 2.43
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Fig.6 SEM and Composition images of samples 4-6.



Fig.7 EPMA maps of sample 7.
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Table 6 Initial composition of samples and the La content of samples

at £ =0, 0.5 and 1 after experiment.

[mass%] [mass%La]
No. Fe Cu Nd | 50  f:=05  fo=1
7 99.97 0.03 0 0 0.0054 0.13
8 99.97 0.03 0.5 0.0028  0.0028  0.0030
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Fig. 8 The variation of [mass%Lal with solid ratio in unidirectional

solidification of Fe-La and Fe-La-Cu alloys.
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Fig. 9 A calculation model proposed in this work.

0.1 . 7
------ No Reaction
L / ]
0.08 ——— After Reaction /

0.06F ’ :
0.04f - :

[mass%La]
\

002t __———————" .

0.3
0.25r
0.2
0.15r
0.1
0.05r .

[mass%Cu]

Fig. 10 The variation of La and Cu contents of iron
during solidification.
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