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An Experimental Investigation to Produce Single Crystal
of Fe-Si Alloy by Strain-Anneal Method (II)

— On the Impurity Effects —
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(Received December 6, 1967)

Abstract

In growing single crystals of 3.25% Si-Fe sheets by strain-anneal method, it was
found that the impurities had an essential effect on the growth. The oxide film which
was produced on the surface of the material by wet hydrogen atomosphere at the primary
recrystallization showed an effect comparable to inhibitor as sulphur in the growth of (110)
[001] orientation, whereas the carbon decoration developed (100) [001] crystals. In this
case, it was assumed that the carbon absorbed in the grain boundary, lowered the boundary
energy to a negligible degree, which resulted in the grain growth based on surface energy
difference.

Other effects such as the edge effect on nucleation and the temperature gradient on

growth were also discussed on the basis of impurity diffusion.
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Table 1. Chemical composition of the specimens

T

Specimen | Si : C ; P S Mn Fe

- | : : e =
No. 1 | 317 0.002 0.06 012 0.06 | Bal
No. 2 | 3.26 0.005 0.02 0.002 | <001 ‘ Bal
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Fig. 1. a) Specimen processed as mentioned.
b) Specimen removed its oxide film by chemical etching. (x0.9)
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Fig. 3. a) Specimen grown to (100) [001] coarse grains. (X0.6)
b) Its three-dimensional scheme. (100) planes were shown by square.
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Fig. 4. Inverse pole figure for grown grains in No. 2
specimen which was decorated by carbon.
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(a) Plot of inverse pole figure of the orientation of
the grains as the direction and plane of growing
single crystal fixed to [100] direction and (100) plane
respectively.

(b) Plot of directions and planes of grains relative
to that of growing single crystal on ordinate and
abscissa respectively.
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