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Part 2 Reér)"stallized Texture

-Synopsis:

Systematlc studies were carrncd out on the formation of recrystalhzed texture of 3% Si-Fe single
‘ _crystals with pre-selected orientation which were cold rolled to a range from 6 to 95%. Change of
the ‘annealing texture was successively examined by using the X ~ray pole figure method in relation to
the metallographlc microstructure. : »

The recrystallization rate was'dependent greatly on the type of the rolled texture and was the higher,
the rolling pressure and Vickers hardness the crystal exhibited. The primary texture was composed
of one or more components which were characteristic of the type of the end orientations, {100} <0013,
{111}<211}, and {112}<110}, of the rolled texture. In the rolled crystal with multiple components,
every region of each component was always .occupied only by the corresponding components of the
primary texture even if one component of the rolled texture was markedly dlﬂ'erent from the others
in the recrystallization rate. :

Some attempts were made at. determmlng the orientation relationship between the newly formed
primaries and the rolled matrix consumed by the primaries. Orientation of each primary was crystal-
lographically related to the matrix, even if it appeared to be randomly distributed at first sight. How-
. <ever,-the relationship was relationship was not describable definitely by a simple relation.

' (Received 6 Nov. 1967)
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-Table 1. Rolled and recrystallized textures of all crystals used.
Spec]iamen Orientation Recll::;rcuon ﬁgilerd Hea(to tcr::gsnent Rtecrtystallized Remarks on recryst
number rolling (%) Xture exture texture
SI-77 (011)[100] 51 (001) [510] 600-1~16 (113)[411]
(001) [510] 900-8/60~-26 (il3)[411]
1250-2 (113) [411]
(113) [4171]
75 (001) [530] 600-4/60~16
(001) [530] 900-8/60~25
1250-2
86 (001){320] | 600/4/60~8 | (113)[631]
(001) [320] 1200, 1250-4 (113)[631]
(113) [631]
95 (001) [650] 600-10/60~16/ (113)[631]
(001) [650] 1250-4
SI-33 (001) [410] 73 (001)[530] |- 600-2 (104) [411]
750-4/60 (113) [512]
900-1 (012) [621]
1200-4
SI-37 (001)[110] 74 (001)[110] 600-1~8 Much
SI-232 ' 800-1 scattered
SI-109 900-15/60~4
1100-2
1200-4
SI-107 (015) [100] 47 (015)[2051]] 600-8/60~-8 (123)[511]
(015)[2051]f 900-1~21 (112) [311]
1200-4 (001) [510]
(001) [570]
74 (115) [411] 600-4/60~4 (113)[301]
(115)[411] | 900-6~24 (113) [301]
1200-4 (001)[100]
SI-234 (104) [401] 55 (001) [830] 660-1 (225) [502]
(001) [8301] (112) [201]
SII-31 (011)[100] 8-2 (011)[100] 600-30/60~-2 No recrystallization
took place
SI1r-29 21 600-30/60~-1 Much Recrystallization took
900-4/60 scattered place at accomodation
kinkings
SII-33 32 600-30/60~4
SII-23 47 | Distributed | 600-30/60~4 gg) ﬁ’{ } }
between e
(111) [211] (121) [311)
and (112)[311]
(I11)211] 900-15/60~8 | (021)[100]
via (012) [100]
011)[100] :
SII-33 58 600-30,/60
S1I-108 900-1
SII-37 71 (111)[211] 600-2/60~2
SI7-23 @ainraiiy] 900-1/60~12
. 1200-30/60
SII-108 75 500-6~48 O11>r100]
(012) [100] .
600-20/60~-2 (021) [100] }Mmor component
700-1/60
750-4/60
900-8/60~-30
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Specimen Orientation Re({)uction Rolled Heat treatment | Recrystallized| Remarks on recryst
number rol]igg(%) texture (°C-hr) texture texture
SII-23 (011)[100] 86 600-30/60~2
SI-104 |  (233)[311] 3] (455) [532] ‘;’ggjf Much Primaries nucleated
900-4 /60~2 scattered only around inclusions
1000-2 at low temp.
52 aiygern [ 071/~ 1 conny 1003
1200-4 (031)[100]
73 600-6,/60~10/60| (011)[100]
900-2 (012) [100]
B 1050-1 E?f:; Eé?g% Minor component
79 600-1/60~4 (111) [5861]
900-8/60~-30
1200-4
S1I-102 (111)[211] 74 (111)[231] 600-1~-2 (011) [100]
S§11-302 Eg;?g 888% }Minor component
S11-304 (322) [433] 74 (111) [211] 600-3,/60~3 (011)[100]
. 600-1 (311)[233] Minor component
SII-303 211 [111] 57 (111)[211] | 600-7/60~9 | (011)[100]
(100) [011] 600-1 (311 [1iz]
700-2 (311)[121]
900-1
75 600-3/60~.9 (011) [100]
660-1~9 31D [121)]
900-1 311 [112]
(311) [1471]
SII-112 (511) [255) 72 (100)[011] | 600-1~27 (311) [251]
900-1 (410) [142]
(311) [013]
SI-11L | (025)[100) sg | Distributed | 6o0_g/60~8 | (123)[511]
etween e
(113) [411] 900-1~30 (123) [511]
d 1200-4 (001) [610]
??13 (4117 ‘ (001) [610] Minor component
Q13 (131)[310]
(025) [[100]
73 (112)[311] 500-6~-48 (015) [100]
or (112)[311] | 600-4/60~4 (045) [100]
77 - 750-1/60~4/60] (121)[210]
900-1/60~30
1050-1
1200-4
SI1I1-215 (211)[011)] 78 (211 [011] 600-1~.27 Much
660-1 scattered
900-1
SII1-210 (111) [011] 74 (544) [011] 600-3/60~3 (110)[112]
660-1 (101) [121]
(410) [145]
SI111-108 (011) [011] 6 (011)[011] 900-2 Much
scattered
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Specimen | - Orientati Rec{)uction Rolled Heat treatment | Recrystallized| Remarks on recryst.
number SUrientation oY texture (°C-hr) texture texture
rolling (%)
SII1-108 (011) [011] 71 (144) [011] 600-8/60~4 (111)[121]
(211 [011] 1250-2 (111 [21l]
(123) [121)]
“(213) (211]
SIII-30 (035) [053] 7 (035)[033] | 900-2 Much
: scattered
67 (1383) (0111 600-8/60~4 (112) [021]
(001) [010] 1250-2 (112) [021] |.
_ (015) [051] Minor component
SI1-17 (101 [121] 28 Distributed 600-4~7 Much
o vertically 750-2 scattered
around
(101) [1271]
72 (211)[011]1 { 600-1/60~4 (102) [2101]
(112)[1310] (503) [3255]
e s Time (hr) X T T
100 10" 1 10 ~ B> -—(211)(011)
i\j 9(')_ ‘\;,wh 0«4901)[110]
s = - 10
B 80F 3
T 70 .—3
Z sk : ~(OI(00)N__,_(001)(100)
Z < 10%
S 50 % . T
= ® 1(025)(100) 11 3
©  40r S - E
5 - B> ~—(111)(011) ol
g 30 £
= (111) (011) ES
e 20+ 1 4
3 e 10f
> 10 ©on o) S -(233)(311) dot
oL 7 Ty @) [o11) £
] 10 : : 100 =
Ar_mealing time at 600 (min) E' _ B -
Fig. 1. Inthermal recrystallization curves at 600 - (035)[0\53]5 80101
°C in some crystals with typical orienta- D TP TR TR O R 95 3
tions. ' Reduction by rolling (%)
Fig. 2. Annealling time required for 509 recrys-
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REWLTWD. BREMREOHFMNKRAFRR, Fig 21
FEANTWD. & CTIE, S0%EESESICET % Bphre
PEEZOFEKELTFo v PLTHS. FOREIIE
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tallization at 600°C as a function of re-
duction by rolling. The abscissa is pro-
portional to log ?o/t, where ¢, and ¢ are
initial and final thickness, respectively.
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10 ‘ R o
@ (011)(100)crystal as rolled to 75% |
a(001)(100)erystal as rplled to 86%,
E 1
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0° 01 , . L
500 700 500 . ]100 1300

Temperature ("C)
Fig. 3. Change of grain si¥e after lhr anncahng
as a function of temperature; dashed lines
. are for the primaries and solid lines for

- the largest secondaries.
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Roll plane

74

il

Photo.” 1. Photomicrographs of partially recrystallized structure of (001)[100] crystal.
(a) Rolled to 75% and annealed for 15min at 600°C
(b) Rolled to 65% and annealed for lhr at 600°C
(¢) Rolled to 859 and annealed for 2-5hr at 600°C, together with schematic
representation of observed planes
Arrow, R. D., indicates the rolling direction.
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(b) 0 (001) (100] R,, (113)(411)
(a) As-rolled O (001)(110) @ R, (131D
(b) After lhr —— Primary texture  -e- Rolled texture
(c) After 4hr (d)

(d) After 16hr
Fig. 4. (110) pole figures of (001)[100] crystal, §I-77, rolled to 75% and annealed at 600°C.
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&7 (001) (510) @ R, (I13) 1«11

0 (001) (100) @ R, (113)(631)
a  (001) (510) O R, (T13)411) < (001) (110) - © R, (113)(63D)
~— Primary texture === Rolled texture S Ry, ) (631) @ R,, (113) (631)
‘ — Primary texture e Rolled texture .
(a) . N .
.. o (c)

Fig. 5.. (ilO) pole figures of (001)[100} crystal,
~ 8I-77, rolled and annesled .

@ R,, (13)(631) © ‘'R, (113) (631
© R, A3)31) { - R, (113)(631)
—— Primary texture _ ---- Rolled texture
(b) 5 ] -
(a) Rolled to 519 and annaled for 16hr (001) (530) @ 13)(512)
at 600°C ——  Primary texture g (o12) (621)
(b) Rolled to 869% and annealed for === Rolled texture
30 min at 1125°C Fig. 6. (110) pole figure of (001)[410] crystal,
(c) Rolled to 95% and annealed for SI-33 rolled to 73% and annealed for lhr

16hr at 600°C at 900°C.
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(001) (110] Primary texture

of central layer

Primary texture
of surface laver

Fig. 7.

$ ooy Rolled texture

©

(a)

(b)

1 (110) poles of primaries

(b)

(110) pole figure of (001)[110] crystal
rolled to 749 and annealed for 8hr at
600°C

Projection of (110) poles of large six
primaries in crystal rolled to 749, sur-
face layers having been removed,
after annealing for 2hr at 900°C fol-
lowed by 1100°C-2hr annealing.

T R. D O'Imm
| I

' B Boundary of two components
in rolled texture
Photo. 2. Photomicrograph of partially recrystallized

structure of (015)[100] crystal, rolled to
479, and annealed for 30 min at 600°C.

t R.D.

o p, (001)[100) Rz’ (113)[30-1']

© R, (113)(301) —— Primary texture
. -==-- Rolled texture
Fig. 8. (110) pole figure of (015)[100] crystal,
S$I-107, rolled to 749 and annealed for
30 min at 1125°C.
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v amem |
A (I al
M (o11) (100) _

(021) (100}
(012) (100]

Primary texture

~-—--— Rolled texture

Vo) eiD) o
A A1) im]
m  (011) (100)

(021) (100)
(012) (100)-

—— Primary texture
-=-=- Rolled texture
(b)
Fig. 9. (110) pole figures of rolled and annealed(011)
[100] crystal, $1/-23,
(a) Rolled to 47% and annealed for 15 min
at 900°C
(b) Rolled to 712, and annealed for 2hr at
600°C

Vv oametp m  (011) (100)

A (111)(211) =  Primary texture
""" Rolled texture

Fig. 10. (110) pole figure in central layer of (011)
[100] crystal, SI7-108, rolled to 759% and
annealed for 2hr at 600°C.

BRI F O E/hE <, BRI SIIER L i
H {112} @ b v —23E R TRMs BHIZBD Tu
5. TOBREENFEDOEFTIT (001)[100] FFHo & x

EROEDLAESEDHD.

Wiz, Fig. 11 iz (233) [311] HBloBEHESMERE T
. ERSEE (OLD[100] T 5 A, BIHET 52% F
HFTrx (031)[100] T, 79%/FEHETix (110)[518] &
(111)[561] T3 5. Photo. 4 IZER B SIRAEDF &S
B DHMHERT. Z0X S CHEGKOMMTIIER R
Krvx, (O1D[100] #&Hm & & & FRRRITEIEHRL O M)
WIRIZIB DT 5. Fig. 12 i (111)[211] #HG0ELE
eefEil A 7R BAMBII Y HRIDIEN D RS,
BfBry (011) [100) AR S A MICIEV-TWS. o
HEIEEMBSFRCFMIEVTWS Z Sitse L ©
WHEEZLNDS. TH5 LT &b DuNN OEFEDD
LDEILT I TEOMEREREHOLI DL LE
PHREINDIDOTHSS.

CIN[HIIFEE T, 2 oD RE BB OFEMARL(1])
[211] & (100)[011] Ak & L CEBorhFh Ll
G ETRIES TSP TEEL TW5BD., Photo. 5z
DFE D& Do B SRRSO BAMSEHBZ R L 7.
COFRB X IMB I OTR W B FREE oxE W
(1D [21T) EEERE OB SHES S EE Y,
Fig. 13(a)»5dbd 5 X 512, 660°C lhr BEOE
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1112}

0']l mm

1 f Boundary of two components
? in rolled texture

Photo. 3. Photomicrographs of primaries in partially recrystallized (011)[100] crystal, SI1/-108
(a) Rolled to 589, and annealed for Zhr at 600°C
(b) Rolled to 759 and annealed for 8 min at 600°C

$6C C OMEBIIERSSET L C (01D [100] BEESME  Fig. 14 1O L7 & 5 A MR CEEER O (011)
Wiz b, —J5 (100) [011] JEAEM IR & [ &, [100] #:GOFF i, By okEr(025)[100)
FEEAEB/ERG LY. XHITIRES LT 900°C Lhr @ (011)[100] AL oEESICHES L T, FEIEHLE [100]
mE S L, co (110)[011] 4k (3113112 F oFbhhicEEXenEEon%. Photo. 6 3B
5. (Fig 13(b)&M). CheFMU X5k HoSdfiz, LVKEAK2DOHETHAILFETRT.

M7 Fe-29 Al oRBROFEH IO T Come & FEEER G (001) [100] Fidhd & &0 X SIHFRFED
HUOp%E LT\ 5. X500 (025)[100] §5 5T, BT/ <, (01D[100] FEEHDBFBED & SICHIE~
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Photomicrographs of partially recrystallized structure of (233)[311] crystal, SII-104,

Photo. 4

together with schematic representation of observed planes.

rolled to 739,

,

— 62 —



B RGHEROEIILEAR - BRAMBOIK 203

B 48

Unrecrystallized (100)(0T1) region
Recrystallized gfa ins in O region
Unrecrystallized (111)[2f1—]> region

Recrystallized (111)(2I1) region

Photo. 5. Photomicrographs of primaries in (211)[111] crystal, SIJ-303, rolled to 57% and

annealed at 600°C.

i

(a) Lower region after 20 min annealing
(b) Upper region after 3hr annealing
(c) Side plane after 9hr annealing, together with schematic representation

‘of observed planes

Yy O AROP VIR D THET 5. HER/NS
<, FHSEEEREIrO S-II G DVKRE .
w3 E| SII*

L ORFIOEEFIC OV T, RS RE 3 (211) [011]
& (100) [0T1)Cra/h & <, (1I1)[011] 55 (011)[011]
o THEL < B 5. Fig. 15,16, 1734heh
(211)[011], (1I1)[0I1], (011)[0T1] f5FHOTE&: MM
WamL TS, QINII TRRREKE <, HREos
BUEE A E V. (1T [0TT1 T {1103(112) = {410}<145)
OB M TH B, QD) [2IT1F&RICH 5
U5 TEES S LA {0113 €100) & {012} <100 i % E I

* TR £ 31T, B3 RAR0T TS RSEES I T
REER T HRD, (100)0TTIn 5 (IDHI0T112@>TOI)
0T Tz s RBEEE - ‘ ‘

LTws. (01D 0NTITi{11132IDED 2 DDA %
L OBERMBIC T B2, ERSITRESTL.

T OEH LR E U THSHREIC X > CEAS S skix
Fbb i, HiEEBO X S HIEMEMEITIES D
BERH LD BT,

3.3 AiIBR

St bR 3 oD B E O TERL 2 LY v o 2 L
LR D O i BIRE Sked e
BUEE 1l OoFEr L T (1D[211] FEMLE
Fb o7 (233)[311] EF0 319% JEEE L 73BN
L. EfF 28mm oPIHKORE S HH/B 2 K X 0
FRER 150 FoREL R, (110)HE 5K 8% L
ST 900°C 4hr G L 7 piE 7 < THEERL L7V D
T, E5iC 1000°C 2hr hpEAl 72, 5~Tmm ED 6 {F
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Photo. 6. Photomicrographs of partially recrystallized structure of (025)[100] crystal, SII-111,
rolled to 48% and annealed for 30 min at 600°C, together with schematic represen-

tation of observed planes.

DOBEFEFIC IO THBOIET 0% 2k ks bh .
Fig. 18 iwzh b 6D (110) FR&sr4 & AR
random @EEA X DHEFEAZR LA TORTHE SR
DHMRE L THDH, T ORSHENI AR B{HRXFig. 19
DESToy bELTADE, TXTOBRESERIC
WTIRIER— ORI H 5 2 L a3 4. Fig. 1992 +h
ZNOBEERILITDONTLD 320D (100) R & % FEHE 2
7L AREONE (EHEEN) 2> TEEE, FiE
MM E i D hrEDbL, TOEDLLE6
EBVDSHLTEVWERDILKAEIISKEREGLET
H%. FHEOEEMEBASEL DA S HHRE, KRB SR
DERLE B3 EhEb D 28 EoORERGRKHS. 0
% (001) (11014558 D 74% FEEER % 1100°C 2hrigegfi L
CBUBHTE R L 7cfERIT Fig. 7(b) T, ThxiBHEH

BICEBESEY & Fig. 2010705, AT SR FEREALEL
EXRE 2D #hEbY 27 EREROEGENDHE. o
FRI3ATEC (331) ¥ b D DR L KB LR — & A e 5.
W20 (011)[100] HREEGHD 71% FEIEMIC
WA L. Fig. 21 px 600°C2min & 8min &g
MOEBSNTH S, OBEShP I L 7o MikiE
(023)[100] £33 (OI[100]1 2670, ZhbIFFH
HRETHEEZIERL TH5. —FHBD L M
(344)[833] & (343)[833] T, \WTh i FEMELGED
— P GEVHRITH S, L L 2 OO SRR
SEAERESME S FIEMED Y — 7 O OBHR & 13h i
DREORRBERKLS. 20X 5L 7o FAidEL
Lo bR oI g b 30 B 7203 (221) 4
ThH2BEOREEGERHSE. OHEY I bic (025)
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7 (111 (211) D (031)(100)

m (011) (100)

—— Primary texture

--=- Rolled texture

(a) 529, reduction

Vo (11) (21l > (111) (516}
m  (011) (100) 4 (111)(561)
= Primary texture -----  Rolled texturc

(b) 792 reduction

Fig. 11. (110) pole figures in centralylayer of rolled (233)[311] crystal, SI/-104, after

annealing for 4hr at 600°C.

Vo111 (211) o (021) (100)
D (o11) (100 —— Primary texture

~=== Rolled texture
(110) pole figure of (111)[21I1] crystal,
SII-102, rolled to 749, and annealed for
4hr at 600°C.

Fig. 12.

[100] #¥&o 48% A% 600°C Thr LEshiL 75k
B L 7c. MEOSABRIE Fig. 14(a) © R, &D;
F7:13 Ry & D; OOBEKREFLETOID @EH DS
BLREINDS.

¥ 30w (001)[100] #fu% 70% FEIEL, 600
°C 2hr HEgh L -3t D W T ATz, 2 DD FIEHE R
DEBOERCREL BEMLI 3 ORI HETE
5. BIEEMBECIREL TRECRET R, ¥2
RERO ELEr—FOBBICMPr > TRET S8, F
SRIEBR»OLWMARCMPOTRETEETHS. Flo
BEE2, BI0PHCHETSEHRLN, F2, #3
DRI OWTHEBMNELNEZERDIEL M) v 7 2D
Hro %% Fig. 22 wrRlz. 8 2 o&TizHl
ELEEAFEDh DD BB L T 25 Er
5 40 B, ExtoiEETIE 35 BD 55 EofifEicE
L Tw5b. E30RTIE, BEAXSEIL TWEHH5,
BHFEE L L, EVEZIEE 20RORPDNDDH SRR
et BERRICT V. PRI VTFhOBEITLAVWS
fEiFEoTW5S.

4. = =

INET, BEROEHNRFERCIOTHRECRLD
TEERLA. L TR—ERBEREROERD £/
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o
Y
e
p
S
m  (011) (100 v @i Annealing texture © L. (113)[4i0)
v el < (100) (01T) --—-- Rolled texture m (011) (100
——— Annealing texture = =~~=-= Rolled texture M (025)(100) R, : (123) (511) near M@ b
@ D, (113)(411) R, © (123) (511) near M
E
L
v
1
O (100) (011) © (G0 B r
- ——  Primary texture A4 (112)(311) m (011) (100)
& ewoem Rolled texture v (112) (311) O (001){100)
(b) Primary texture -—-- Rolled tex '
Fig. 13. (110) pole figures of (211)[111] crystal, ed texture 7
SI1-303, rolled to 579% and annealed. (b)
(a) Central layer after annealing for lhr Fig. 14. (110) pole figures of rolled and annealed
at 660°C (025)[100] crystal, SII-111. o
(b) Upper region after annealing for (a) Rolled to 482, and annealed for 8hr at 600°C
lhr at 900°C (b) Rolled to 779% and annealed for 1 min at 900°C
In the crystal, surface layers were removed In the latter, surface layers were removed
before the first annealing. before annealing.
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207

X Initial
D> (211) (01D) v (111) (185)

=-~--= Rolled texture

Annealing texture

Fig. 15. (110) pole figure of (211)[011] crystal,
SIII-215, rolled to 789 and annealed
for lhr at 900°C, surface layers having
been removed before annealing.

(111 (211) S (410) (135)
¢ iy iy & (101)(12D)
—— Primary textere = eo.. Rolled texture
Fig. 16. (110) pole figure of (111)[0TT] crystal,

SII1-210, rolled to 749 and annealed for
lhr at 660°C, surface layers having been
removed before annealing.

— 67

Fig.

B (011) (011}
¥ (111) (21T)

A (111) (211)

—— Primary texture

—=== Rolled texture

Fig. 17. (110) pole figure in central layer of (011)
[011] crystal SIII-108, rolled to 719, and

annealed for 4hr at 600°C.

31% rolled texture

Vv (111) (211)

(110) poles of primaries

18. Stereographic projection of (110) poles of
six primaries of (233)[3I1I] crystal, SII-
104, rolled to 319, and annealed for 4hr at
900°C and further annealed for 2hr at 1000
°C. Surface layers were removed before

annealing.
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Rotation axis

(531

Fig. 19. (100) replotting of rolled texture in Fig. 18
by rotating each primary into standard po-
sition, so as to best overlap each other.

50° Rotation axis (321)

o

s
27

Fig. 20. (100) replotting of rolled texture in Fig. 7
(b) by rotating each primary into standard
position, so as to best overlap each other.

AL 3.
41 FREREE

TS GBI Fig. 2 iR Lo X O IWEEMERBD AL
FEHAr {2113<011) F 21X {0013(110)% % DfE S TiX
NEL, {11321 EEMRSE D off TRARS V.
FE/chhw o HALs {0113011) DG TRFFTKE .
HRESEEREERS, € n—2BE, ThbbER
T RN -DORAEIVELEN EBFEBEENS.

o Axis of rotation
—— Created texture
- Consumed texture

Fig. 21. (110) differential pole figure presenting cre-
ated or consumed textures between 2 and
8 min annealing at 600°C, in (011)[100]
crystal, SII-37, rolled to 71%.

FRBESAKEY, ThAbbERALF —BREN
T EEBE SNBSS V. — R OXE
XPREBLRAROLIL IO THRIB EHEILND.
THHPOZORBRIER- A v¥—pB¥MT5L, £
AROIFSBPRERX VUM TS5 23 LT
5. AR X 2BFHENORBAEROEVE, TOEL~
FY v & AP OIS, G NEFRRSOSHE
BRLTw5THS S {011J100MEEED & 5 7 Bf fs
$rvy (Photo. 3:£M) FIE~ Y v 2 AR ITEITHHi L
T Ui 2> TEEREALTS. Zhitnl T {001}
{100y FESH TR OMMEERTFEET, WREED
BRI THEREMT 5. {0013<110) & {211} 0115
THEELEESEIBV OERLHO X S isEfaL
PFVEFSNT MY v F ARCHFELRVWT EARRR &
Ezbhb.

4.2 FERESHER

FEERBMENE &1, BfEHEBR KRBV
BB 505, EEESEMT DL, HDHRSTHIE
Wi D, FOSBEREEL &DIHEMTS. L,
(001)[110] & (2I1)[011] fFAEIFIMT, WEE LT
SEE VTN AEEER £ TIE LA Ui v
BREGHEBETOW D OFNL Y, REASEEMR
OBTHRE 5. BFUEEEOBCBAIE X 5 THD
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(a) Secord type

Boundary
!
Rotation axis
Non -
consumed Primary
band grain
Consumed
band
O For consumed band
s @ For non-consumed
For consumed band band
4 —
-
e 3
@
=3
L
1_
0 ( 1 L4 1
0 10 20 30 40 50 60
Rotation angle (deg)
6 For non-consumed band
i i
4}
o
£
23
2_
1k
C ) ¢ | I| { .
0 10 20 30 40 50 6

Rotation angle (deg)

{b) Third type

Boundary

Rotation axis

Frequency

1 1 L

Fig. 22.

10 20 30 40 50 60
Rotation angle {deg)

Crystallographic relationships between pri-
maries and surrounding matrix in (001)[100]
crystal, rolled to 709, and annealed for 2hr
at 600°C, presented by histograms of rotation
angles and distribution of rotation axes on
standard stereographic triangles.

(a) For the second type

(b) For the third type

(Table 1£88). {111}QIDAFIEARE b ORMHOFE
R {0113100) v EfiE d B, {0013(1103-
RUFIEMRL S S0 (311312 iy HiEsMss T &
%.

FHEMB SO RS IR DHERE, TILLNDRL
50D 5 BB E I TSRS T 5 Aar O S srii e
FFickoThEdLRE. COBEBFIX IS EEMEBED
R DRI K E RS RERE © Z23520T b Ebbix
Ve Fo e oxad (211K fE&ETE, (1113211 JEEE
Mo SRR T {0113100) FfEAM S FE T
5935, IEMBEEZ B FCLBED @ {100}<011) JT3EAA RS
OAERICIIBATE T, EHicr o 311312 FES
sufilEic7e 5 (Fig. 13 B28). ZhbHLOBR»P L, FHE
DEEMGEHEOY M) v 720, HIFED RO
ERLMNIEETER VW 2R L TS, £TDOHALHA
T b B SRARICIEA IR 5.

43 AHIBR

{001}<100) %554 CTraEiEMERBOEKS DRI, E
HEIT & 7\ EEERA R O Ry A EER T S DG L TR
B+ 5 &k Fig. 4 & 5iiRL7. {025}K100p#5&4T
DO R (0113K100) oFa X DEVWTwH T &
i3 Fig. 9 & 14 Thiz. ZhHOFRITEEMGEH
& ERBORIC AL PO EMBAERSTFET S L 2R
LTW5. THETDELDWFRICEL DT, FIEMERBE
TRfE SRR D Fh T ES B O OBRS IRESHh
7. L2LCOFETIE, WSorDETE L DEHED
WSO, ivy. 2o E s, ILICEAMBSEDL
Do L EEZD L, TTRRRZIDOFEDE
MIAEV. FREERER LTSRS ) v Y
AOMOBGRARET 5 XV EBENHTELPLTHD.

(233) [311] &5y 319, JEREAT & (001) [110] fEgaD
TAY% M IC2 VT, B 1 OFEa EA L icR i Fig.
19 & 20 wiRL7z. (B4 QBRI LV IGE Bk
mhBEnD, INOBE—OFNBREFOLT S
&, TORBHE,S LW REKRIE (233)[311] Zow
T3y E o h 28 EE, (001)[110] T (321) Fh
VEOEETH L. L L ZORBICGIYRIEERRO
3D i B HN BRI SR D .

THLDFREPXETELPE DS LTRILNE, B
3®ﬁ%ﬁi0TE%%@EWMﬁﬁ%%%%nw,é
VI EER 2 AR TR SN W AEESDH L. L
Leass Fig. 22 @Rk 5, (001)[1001 #5uic
BRALCERIZOFHICKL, FNBERFIE—-LDO
TRELERWI ERTR L. e LT, T
DL ML & ORiT, &RERICEa TERR
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RICHBD H 5 FRIBEGEE 2TV 5, FO%IzE
— OB I M EEERE TR T E v, B
KR DT B IC 2 W TIRIE 2> TRR L 7229,

> = ~ )

 FERVE Table 1 E LD TRLA. TOEBRLSKIT
DT B T 782 7o TS S AT 2558 U 72 ik o
L£5TH5.

(1) BEELEERNDOFRIEEL, HTLoE
EHBORI RS 55, FIEEN, BENKE
B, #EEIKEW.

(2) EEERNMEVE EVY, BRELESZEV-2HKD
B X D> T3, EEE & BITRSTOEIZRL,
Z DSEE I 5.

(3) HEEEIEE &0, B AEMT FEMSD
B 7L b DITILD.

(4) FEEMEEVL2PDOERSE2EEE, Fh
THD G D 53 5 VI E 1T Tkt iG L -k Skl
Bt ochdbohd. bz 1 DOlGRENLI LT
DERLHEREHL TIEBEIEDLL V.

(5) ﬁ#wﬁﬁm%&%urkﬁﬁ@ﬂmﬁém%
EBMESIT BB 2, £ DA BRI E — o fE SRS
HRTiELEL .

EMEL T, FEORAMBE b OLTEEZNY v &
AP TR FEOHMDNOEREIIIEETELV. X
DFHBLAT 5o LR R IZ 0 e S,

COMREZBLE T ERELET I OBAF—
FRELFHRTEZIEM L 9. FHEKE BB
HEMED LBIEZFEL> TN, ASBEFK, 0K
ER, RRUMZEK, KBRAZOBHEHAER, Tofhitt
BWTIEER DS 2, AEHESOSFZR, $ATEERS
REFRECTHHREZ L TCFE DOk, ZIRELL
LET.
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