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Experimental Investigation to Produce Single Crystal
of Fe-Si Alloy by Strain-Anneal Method (I1I)

on the (100) single crystal
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Abstract

In preparing single crystals of 3.25% Si-Fe alloys, a new method with a high
temperature-gradient (500°CJ/cm) furnace specially designed for this purpose was adopted.
The modifications of the conventional strain-anneal method were as follows: (1) specimens
were strained by a slight rolling and not by tension, (2) after which the surface layer
resulting from rolling was removed by chemical etching.

By this process, large grained single crystals with various orientations were obtained,
in which the most suitable reduction rates for the growth of (110) and (100) single crystals
were about 2% and 4%, respectively.
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Fig. 1. An appatatus mounted with high temperature-gradient furnace to produce single crystal.
A: body, B: electrical moter, C: casing, D: high temperature-gradient furnace,
E: thermo-couple, F: specimen, G : specimen holder, H: window, I: cooling jacket,
J: inlet gass pipe.
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Table 1. Chemical composition of the specimen
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Fig. 2. Scheme of preparation of single crystal.
(a) preparation of seed crystals with various
orientation.
(b) removal of other undesirable seed crys-
tals by chemical etching.
(c) growth of single crystal on recrystalliza-
tion temperature.
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Fig. 3. Scheme of preparation of single crystal.
Orientation is corrected carefully by slight
bending of seed crystal.



180 HEEA - BRERE - P 4

B A H O C4tolf B oy 76 mm/h B ¥, Fig 2 © KR4 Lo o
D2 A R X% %,

FRABET L HMOME LD L By, Tk bavb oy, Fig. 3 (@) 1om
T X 5B T C neck DS AR U CHLABIE L BFEED 7 m e A%{T5, O
LT Fig 3 (0DCRT X CEBOHEEMEES 2 LN TE Do Mdofldh L0 ME LB
ABRBEE P H FV o,

3. EBHRELZOEER

AIBEsi A Lo L o 0B BEAMIET Fig 4 R+ X 50, T s LT (110)[001)
Fot (100) (O11) SERHC A b 525, OB TG IERITE » 72 Ikl
13#9 500 1 D LAY — e A RRBL L 0 fo o T o, WIFERI A L 2o O3 o b EEE SR E O
B matrix &7 Ao OEH MBS T E L TRET ABEROTARET S 2 &1k, £
HOERLEETH DL, TORBTIE IR~ 3 FNEDRG I Z EROERTH S
TEND, TROFMNA L OBELYEE XS DB TERiCEL RS,

PR SE DB 1 B AIFEMIE 900°C, 1 WHIT, fEdhERIEOR G O —RIE L Eh -
foo LIe o TR B DO 7o D) = 3 L 5 — D 5 5T, A= 2 & -0 b 2 &

R0, B R E L Ok
BEbhz, 20OXHik
AMEAGIE D T X B
Strain-anneal 3 % 5 2
AR T TR L
o 5, IR
b3 5 DR THEHY
BDHEEILTEL O,
% 7= Strain-anneal o
AR THRITBERL A 18 Y K
FHEHA T o0k
R LB A U7
%, BV L AER
bz, HIBKFEFEA
DFE 1100°C & L
DY FLAP e TV e
Fe s v o b —

Fig. 4. (100) pole figure of pre-annealed specimen for 1 hr at 950°C BILOT v 2R L5




£ 1

G B A ENTE LD,
ZDHHPETIE
DTH5bB,

Irl

ns,

AR T, matrix® PR R &R ECBANKRE 2L O & L, BISR~< 5 M &

VI SREHE O BUES L TP B0 5 RO 9

(&

181

Z AR O inhibitor BRI HIETAELDEE L HR B
(110) (001] HOLEEE oMM EB AL IEE F -2 SIXT TRk rc L 5

DR E

ETRZMC I RBEE ML D &5 HEER & o102 2 TRIEL 122 500°Clem &\ 5 &

WIREARLE Lo £ D, BRI E o
D@ B MBI BES T & matrix i & ORIOR
B30T H 25°C & Ve B o & MUTFER OB /5 matrix
il dhRL B oY 200°C em TR O IR AELT O &
TR CECH C YR E D 2 L &S
EEAFIAL CHRMIAEBEHIE 5 L v 3
Strain-anneal #EiICZ L VWL THALDEEZS
B, LEDX 51 matrix O GREAYKE <

THZEICXY, B R F -0 R L S
. fRh s an!
= F — R
ROBR &L
Mh, B
LEH = = 1
F — Oh A
LR L 2 b
DTHBo
Ll o .ol eWidenjng factor ]

DLIETH el O . |
RISk o P
ELT LI A s /A °
%ﬁa@,m gaw ° / |
Rk 24 = o/
TR TR " /
gt O / i

bbikme 0T * i
B3R — (a)
Lieh . %ﬁ{] 2% reduction in thickness
ML 50 of seed crystals

100

80

60

40

o

Area

seed crystaf

e

mafrix

,\.

my

ay
Qz
A e
Q3 ~ —
f \
Qg
[ 7

Fig. 5. Sketch of the front of growing
grain annealed in the gradient
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Tig. 6. The plots of area (A) and widening factor (W) v.s. orientation
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