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

— On the Apparatus and some Results —

Hitoshi NAKAE
Kosuke TAGASHIRA
(Received September 7, 1967)

Abstract

An apparatus to produce single crystals of Fe-Si alloy by strain-anneal method
with a high temperature gradient furnace was designed. The process using this
apparatus is as follows; the specimen which was primarily annealed after cold rolling
was subjected to a strain of 3% in tension, then was lowered slowly into the high
temperature gradient furnace which brought about a change from polycrystalline to single
crystal. In this apparatus, 300°C/cm was attained as the maximum temperature gradient.

We successfully produced large single crystals for commercially pure Fe-Si alloys
which contain an impurity acting as an inhibitor to prevent normal grain growth,
lowering the specimens at the rate of 10 mm/hr into the furnace at 1100°C. The
orientation of grown single crystals were (110)[001] or thereabouts in general.

These orientations are identical to the common secondary recrystallization texture,
i. e. Goss texture. The present method, however, failed to produce from a material
with high purity and to produce single crystals with any desired orientations which are

the next scheme.
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JEREUF R TRE X, HBEE ORI RO EER OB R THIZE LT,

2. HEREREE

ZOXSIcHM DI, EHEL O LB Fig. Liz/aRm4 X 57% s 0T, Huiik
R B I B A B LR o o rpog TR T
TA5H LS5 > Tw5b, Ziuk Dunn & Nonken!® A%
G EEEBR O HAES fe, SORAW 23lEk o B AL R IE R
CIEH Lo LA UEKch D, BIFEE OF &I
%%x&~z@%%,ﬁﬂmﬁﬂwﬁ%éﬁgﬁ%ﬁ
Litdny, BE L o/ X R R T E
EVGH RS D, WEBEKC L 2 M R{ER T
L, TOBBHEE S FERREOREALAEREE LN

LAY T OEMOE AL 6~12mm/h OB B IR
DB THLE IR TE, KAEBEBLFOFBHMATO i .
LA RS L O S,
. ﬂ wro |\ cosues
Fig 1 TARRE=— 2425288~ e
YRy
B FI A 6~12 rpm. &\ 5 [k S 5, % AR

DIz BACH B s couple L 7R A+ FIM A3 E
B, IO TEHAEyF1lmm DAL Y o~ -
v PEENEIC X D 2 o BEEFEE)L 6~12 mm/h o FEE
SEEc sk, BN B &R L BEE C oba
BT 22enT&E 5, ABMOBIEREL coupling
LA PR X B 7o SEaiclilli % & & T,

MR ARG, B ROBBEE CHO S AL THEN

B EORE S Ao, W o ba it L < i

[V 5 X;xﬂ(ﬂ@ﬁ‘lvi B &. Ve /\L- e /C:PL(/J éit HZ ﬁX

TR C A9 2 L X v b h b, Fig. 1. BISLEL R IR
75 1k o BN I

B D (3Em 1300°C ¢ THIHTE S L 51, H v



3 I SRS o> HURE S BRI B 9 B JE BRI I e 21

r*;ﬂgx
B REAERABANY
ST ’\\\\i\\

, \me (5)(24/17/772‘ —
A \\\\\\\\\\\\\\\\\\\\\\\

AENER Y

(a) !
|
|
(b) '
1200 _
— C
~ 1000 e
L 4,/7 B ~
h— e / | E—— |
800 e /D \\
N J/
3 B /
o /
L33 /
Q.
S 600 /
(3]
—~ -
e
400
A
a | | | | |

-8 -6 -4 -2 0 2 4 6 8 10 12
Distance into Furnace (.cm)

Fig~ 2. (uu. “ /'JﬁLb’(/) Hf[ U’”H‘ ( ) “Yb}h ﬁ— U“- “ l'J ﬁL (b)
A :i@kj» 7y 7 tlﬂ]'fd< VA Dignk fa)(lmxﬁ\'{ll (b'[}]llb(lll T

1000°C) B, C RO Dk (a) Mok b7 vy 7 ROBA LY v of
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3. X R # R

Bt pURt O (LB A Table Lz 425, &REAE X Aufc 0.35 mm 15 X oo p MGl o
W (No. 1) ROVEEHERIZ L 0 Ebiieb o (No.2) TH D, No. 1 ol HE B 10E
BIWIZ g 5 23004 < x by, ZKIEH oo Inhibitor ZH4910 24 >4 DTH %,
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AR UK L, oo & 9 Fo i T 0>f’|5}zk?z::1k&to

(L) Wkl Y 800~900°C, LM, WL mEr ; K #h
@ L gl 3%
(3) &b W B S 900~1200°C, 6~12 mm/h
TR, TS ART sz K
No. 1 ogURl ¢ ik, MR (1) (26002 — & IR
T 12 850°C i T b, T DR — RS BB

Table 1.  WHEHERIZIHU S i Fe-Si
DRI (Wt %)

Specimen 1 Si G 1] S Mn Fe
No. 1 | 317 0002 006 012 006 Bal
No. 2 | 326 0005 002 0002 <00l Bal Fig. 4. oi RRBORG A
| PEE A (K
900°c 10mm/h — Matrix o 1100°¢C 6mm/h

|__Matrix_.| u.lOOO'C‘lOmm/h l— Matrix — foo°c 8mm/h

- Matrix —= | [00°C lOmm/h L*—“atrix——"luoo"c 10mm /h

Fatrix o 1200°C [0 mm/h | Matrix o IIOO c [2mm/h
(a) (b)
Fig. 5. AMHR4&MC X5 BRI 6 aius
(@) SRS M A L0 mm/h i (b, PTNECGEIRIE A2 2L S 72, kb 900°C,
1000°C, 1100°C % 08 1200%. (#5 1/2)
(b) By i 4 1100°C 1= {6, GRS FROE 2454k S ak 722, 1-X 0 6, 8, 10
Kor 12 mm/h. (# 1/2)
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12 mm/h CRE T X256 HEOMBVHIRM RIS c» TLE 5, ZoEETES R
WK & 7 AL dh ol % Fig. 6 (@) 128325, #E & No. 2 O30 ¢k No. 1 &[] Uaf ¢
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flEafli 2 2 2 CHADy, H—BORRIEIE T (iebid, Fig 6 (b) 1284 & 5 iy kil
KIS RIC A & » e, SIS RIS A BIED AN D/ LETH L L5
KOFRERL TV B,

No. 1 ok € T & 7o S i OB BFMHED X o llES % &, Fig. 7 o unit
triangle (259 & 542, AURhEIEAA £ (110) RIS <, Wkto 7o T 1) (AR J71A) 1k
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FlE—>10 mm/h €4ty 1100°C 1 [&F.
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Bz 4% (100) fhixe (111) MDA & (E 5 & Sk TE e » T,
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LD EREFE O S KR AANKE BB T 5 2 L LWHEL B, E o THESMRLANE, A
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1% < FLBRClE, 20k 5 At U IiioA i & 5 SRR & PN O 5 A ST
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KA S0t 3% O RELY G2, 1100°C 2 I K KA A Tl EH BYF 4 v T
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