g45 PEAMEEICKS Ni;AISHDOER

B2 BRON 3 ETIX, FZIEICK 2 7RISl 2 Bl & LT, NizAl
LG i D SV ZS TR S OB S D RIS ) 2 W & 2pic L 7o, KRETIE, —77
TR O IEMEICEH L, WREEC X 2 EOFEIc > WL 7z, —
T ABEENC X o THEMEDSSE S 7z NizAl 1 99% % CWEIHEED IRE T, &
X 23~351 ym DEEMFEET 2 2 LN TEL, —HABEEMIZIZ LA EHPH
T h D, —HICHRERDYE T Cnkdy, BT I ED L h >
7o, WTEEAESE 50 {220} EEMMZZR L Twiz, TEM I X 200 LA
BT, WAL e Mk E OB OFIRINIEA S ko7, BRI,
FEAE@FRIC BT, 2 ik L7z {111}(110) TR YISk > THEATZL
7RG L FR X 7,

41 S

91 ERFR (10 *—3) TlbR7= X 912, NigAl IZERMmEE <, ek - gk
CEN R EMHASEGL L TSIbLuREZAELTw5, L L, KMo 7Z-om
THcZ UL, WHHEEIC k> T NizAlfiZFRTcE Ll cnETiczwy, Fa v
BN X > TIEEPEETE S Z LA TW S [1], Ay HERIM OEEIZ
ExMEET 213 TorT, PRIBESIZ DR L TH LI X > TEZ 800 um BAT O
T 2D EEL [2], filblcid, Wa— L 27ET NisAl SO EREEZ R4 7241k d 2 23,
LTk [3], 20X RAGBETI, 79 v 7k EDRKDZE KR % /E5
T20OERELVWEEZ NS, FOFERICIE, BRIFENSEE L v,

BT (12 A=) TiliR7 k9, P [4,5] 1F, FRlEHEARL (FZ) T
FEgEET 2 &, FurZ2FEMLALTY, NigAl 3% L IEE(LT 28152 B L 7.
— I MEEE M L 60% M Eoslkipo 2R L [6], ZiddRa It (53.8% [7]
) XD BREV, Fh, Ko RN X 2EEME NDGBER coRENTH S [7] D
LT, g X 2 AL R AL ALBR B WL AITH
2 [8] L WwIH LMD 2. I S HIH L T 5 — 75 FEERIA 13 46 Stk R T3 1A IC
IEN 7R %2 A LT 2 [6,9-11128, BUREMIIREHHZT T, Zhic®lE
BATNCR L ChEY [5]. —AIEEM o FIE S 1, ¥ 3, S 9RADHEIREL, 2
DRFR R R A DS R CIEE R OB TH 2 L E 2 5N T E 7 [12,13]28, FEEIC
NS DORFZ IV 7 ERBREN EOREGBEEIG I 2H L T3 2 EIRIZEDH 3 FIC
BOWTHG» IR o7, ZotREMEZ G T 2 M IO wTE, 25% £ cmilE
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# 4.1: Analyzed Al contents and initial orientation (rolling plane and direc-
tion) for FZ materials.

Sample Al content Initial orientation
No. (at%) Rolling plane Rolling direction
31-2 24.4 {1.00.2 0.1} (0.2 1.0 0.0)
41-1 24.7 {5.23.9 1.0} (4.8 4.0 9.0)
42-2 24.8 {4.3 2.0 1.0} (1.0 1.1 2.0)
47-1 24.7 {4.93.00.1} (0.0 0.0 1.0)

FEIEL 7241238 5 [14]. Bl TiE, X DREEICHEZHET2 2 Lick D, 2 0Rbys
RS2 ER T A 2 LB L T3 (5 28), oI X D Eein Ty
zHT 5 LRI NS.

AKETIE, 0o —JFAEEMOEGIEIEICER L, BRELEC k> CHE2ERT 2 2
LERHNIC, UToM%E21To7%. £7, FZETHAEE LA v 2y otz
PIh L, 80% ML EDWMIHIEIC X > T Z2FHET 2 2 L 2ikak, XiZ, X KMmE
D% T 2 HINT, WESEEIC X > THARRRM 2B R LBHELEZ2 sz, 26
2, 7=270—=VEO/NZ 12 B Y I 7 EEEE IV, XD EOEOER L RA L,
WG E, Ni EEHASM Y —Er 7L — FOEMCHH SN T\w» 3 kT, 8
BlZFHT 2 72 oMKttt % — ks T2 2 L8 TE5, Dhicko TERTE 2%
MHEAESE IC DT, 2 OHIEEATRE, I A~ B2 L, WEEEICE T 2 NizAl
DIV B % B5E L 72,

4.2 EERAE
421 FZEICEZDEEHAMDOIER

Lt Bt 2 (AR E T 5 4 DDOAEA » Ty + (No. 31-2, 41-1, 42-2, 47-1
ENESR) & FZIEIZ X >T 25 mm/h OBETHEKL 7. FZIEIC X 2 —J5 e o 6
i, H2ETHBRALEBYTH S, A v Ty FOFEHNT A RE, B 12 mm, £
X 150 mm TH %, % 4.112, ICP (Inductively Coupled Plasma) Z3Hik TR 7z Al
MR E F & of, ALHEUE, LpaEaili o (25 at% Al) 1S,

BRL AL v Ty b o, WEMTETRES A TREYI D 2L 7. iz
PEWATE L, ~— 7 WA Rl (55 2 m5%) L8 atk, e B crlfisisz L
7. No. 41-1,42-2,47-1 ZHEEHTH o 7. No. 31-2 1313 £ A EHFERTH - 7203, —iFf
WS [6,9-11]1 35 L T 5 0 & AR 2 ATV, 2D FZETER
Lz —FgtEM I B 2 R 13, 21, 3, SoOABEVEETEENE I L
DHIS TS [12,13]. X7 7 T HKEAHEIC X > CTHE L 72 9L /5 1 & O FEAE
HEMR T ORI 2 £ 41 I L DT,
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4.1: A photograph of initial ingot grown by investment casting method:
5 mm in thickness, 50 mm in width and 80 mm in length.

# 4.2: Analyzed Al contents and initial orientation (rolling plane and direc-
tion) for investment-cast materials.

Sample Al content Initial orientation

No. (at%) Rolling plane  Rolling direction
DS24-42 240  {0.270.220.94} (0.35 0.93 0.11)
DS24-47 240  {0.570.070.82}  (0.06 0.9 0.12)

422 WEEHEEICSEZIEERBAMOER

TEEHERIC X > ¢, AR Ni-24A1 DJEE 5 mm, IF 50 mm, £& 80 mm & \»
I RBUHHE A >~ Ty b (B> 70 DS24-42 KU DS24-47) #HR L7 (K4.1). HIK
L7cA v 3y b % 1573 K T 20 RO P EAGBVLEE 2 Jifi L 72 %%, EN T TES 2 mm
DOBMICEIDvEE Lie, £ 4.212, ICP KIS Lo THM L7 ALFRA O X7 7 =
W EHECHE L - IR iz £ Lo, &E, (WeEmifm (Ni-25A1) 1<
DWTHREEFHERIC X 2 — AR 2 il a7 2%, RS U I RIF AR S
NFEEMTHEBHGECE 2o 2D T, RFETIIHVE» -,

423 REEE

£9, LRI X o TERL 2 EEHEAM (BREIEE 4.3 LU'# 441252 L9121 mm
LI 2mm) 2, EEH 300 pum £T, 7—27 80— 110 mm D 4 BT X >
THBFIEL 72, XIZ, 7—27 80— )% 75 mm OBH&ET —)L 2 BRITEEIC X > T,
JESHI 100 pm ETWIIHEIEL 72, 0, I oW ZERT 2720, BEHHEM
SEMIN)EZ 89 pm OWMIEIEEZ, 7 —7 82— 40 mm D 12 EE¥ VY I 7HE
JEREIC X > T SICHTAIELE L 72,

ETOFETRICE W THIBEHZ 7> TE 57, WEALHCTLAR Y, Fk, v —
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AMIZE By F 7B To Tk,

424 MIERBSERRUESHEBRE

B O (RD-TD), #ikiE (ND-TD), #eWim (ND-RD) % MR,
v — 7 MR (5 2 B2IH) 1< X 2{AERETY, IMTHERZ EABEMEEIc X
TR, LM Z, X 8 Schultz BHRSHEIC THIE U 7z, L O S A%
ZEME THHEE (TEM) CTHA7Z, TEM ¥ > 7OVIZHEWITES, 60% @EER +n-
TFATNA=I + X5 =) (REM1:5:10) EKE A, Wik 233 K TEMETHE
LCfE8LL 72,

43 R
431 mHEEE

FZ #

FZ 12 & > CT—J5 g U 7= Nig AL ZJER ISP Tk icin, stz Lo, B
100 pm LT OEICE THRIELET 2 2 E B TE 2, K 4.21F, HEEEIC X > TE-L
725 (No. 41-1) o—#iI<, JEZX 91 pm, I 10 mm TH 2. HETFHEIL 95.5% IET 5,
FKEIZIZZ 7y 70% BT, HEAADEILSBIZFEAE RV, REIZEELR
ZROTED, L) THD. fHHiE, K42WRTIHIL, aAVDEIICEBERS 2
ETES, HHETHLABRS X, HIFE vy A—AFEZ 620 HV & # L < INLAH
fLEnTw bbb o, FEEEZAELTWS, 20 X) BRED RWif% FElT
bR, el tTcasnsREELAEME L Q3R ch 2. HEILEOREREE 4.3
ICE L7, AFETRALT Y VIR T, BEFRTEREZRLT»S

4.2: 91 pm-thick, 10 mm-wide and 1 m-long foil of sample No. 41-1 (FZ
material) cold-rolled to 95.5% reduction in thickness.
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7 4.3: Results of cold rolling for FZ materials: thickness of the sheet before
and after cold rolling, reduction in thickness.

Sample
No.

Thickness / pm

Before rolling  After rolling (*)

Reduction

(%)

47-1

31-2

42-2

41-1

1789

959 315

1917 319

2043 91

83
95
67
92
94
83
95
95.5

* The number in parentheses represents fluctuation in thickness in the rolling direc-

tion.

RESET

KEHEM T OV T HBMIEE S A 72, NiBREIRIR (Ni-24A1) DOFEESHEM 12 ELE
YEDSRAEFT, FZ M LR, 95% GRIELEIC X - TR E 89~102 pum Dfft4 2% (Rl
=7 (X4.3), 1A 3y FPOIED 50 mm & RKEWESD, FEIZNZEDIE 50 mm

& IS A A >,

4.3: A wide NigAl foil of 50 mm in width and 100 pm in thickness fabricated
by 95% cold-rolling of the investment-cast ingot.
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# 4.4: Results of cold rolling for the investment-cast materials: thickness of
the sheet before and after cold rolling, reduction in thickness.

Sample Thickness / pm Reduction
No. Before rolling ~ After rolling (*) (%)
DS24-42 2127 351 (18) 83
102 ( 7) 95
DS24-47 1745 89 ( 4) 95
23 (1) 95

* The number in parentheses represents fluctuation in thickness in the rolling

direction.

2D 5% MR %2 12 B v 2 S 7 RIS X > T 6 IS AL %2 5 2 72 55 2R,
HfEigESli e L CIEE 23 pm L W) HOEEZERT 2 2L TE L, K44 ICHOEHEE
A, JEIZE 50 mm, K& 650 mm & RKMAETH 2, ETHIF 9% IET 2, EIIE
¥—T1 pm DINOEH L7\, £, FZMZEEL 20 LRk, 75y 708
WO THS, HHIFHEC, £/, »RDOBEOBBIINLZZITTW505, K441
HARoNB LI, BEW-S/D, RU-) L THEND Z Lid%Rl, BEOREHELF
BRICHD D S D3 CTE 2, K 4412, AR CTHREHEM OFIERSEE £ Lo, At
FCHMATY v TNVIEETRIFICEIL T 2 2 LR TETV S,
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4.4: A heavily cold-rolled NizAl foil of sample DS24-47 (Investment-Cast
mateirals) with 99% reduction in thickness. The dimensions of the foil are
23 pm in thickness, 50 mm in width, and 650 mm in length.
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(a) No. 47-1, 83% reduction (b) No. 42-2, 83% reduction

RD RD
ZND -

4.5: Optical microstructure observed on the surface (RD-TD), logitudinal
(ND-RD) and transverse (ND-TD) sections of the cold-rolled foils of (a,c)
sample No. 47-1 and (b,d) No. 42-2 at the reduction of (a,b) 83% and (c,d)
95% after ecthing.

432 EEMIEREEEESHRE

22T, FZMZILIEL TR S L mFHEER 12 DT, RS ABRERIC X 2 N Tl
Bl%%, EEEAHIEEILE, TEM I X 2 BHlfBIE ORI 218~ 5 . miglc, MG
M2 EEE U TR 5 7 O TR CHEEL SRR I OV T i~ 5,

NFIEMIRER

B 4.5 ICWHEZICE R L TR S iR (RD-TD) K OfEHim (RD-ND) & fiki
i (TD-ND) O ASafsimikz n 3. #EIEwELE o %% % No. 47-1 B L O
No. 41-1 T, ZNZNIETE 8% BL L BRIV TRLTH L. (WAERICE>T
FENzaryrI2A0ME, BRI TEBLAEARACI>TELLZb D EEZEND, W
Pyl D, ERENCIHMCHRNERRDO 2>y F 7 A MR ons, i, TR
DEBORMEEZ 605, F7, RD-ND Wi iliftikoa v b7 2 b23iEs
WKALND, ZHUE, AWM L b2 BRNERY —ZBORBEEZ 605,
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(a) No. 47-1

(110)[112] - —-—- - (110)[113]
------- (110)[112]

4.6: {220} pole figures of the 95% cold-rolled foils for (a) sample No. 47-1
and (b) sample No. 42-2.

WIHIEGE T M OFG ST LIS LT, MEAHRR IR, N> FIREEE OS> Filik) 26
bolblzwdbo (N F7)—flilk) o-owicohrhsd, £45ICHERE LD,

WIMESE ST F A3 [100] 12HEV No. 47-1 TIE, HEFHE 83% BT, HERMIT Y
RS2 Sz [ 4.5 (a)], MIMHERIE =20y P20 R ITHE2 AL TE
D, ZNENDONY FTEREMRROEE I I A PPRELZHHICZESL>TVRS L)
ICHZ %, NV FIE RDISCHTICHUZBRZ LTE D, ZDiEIE 20~100 pm TH 5.
ND-TD Wi 0 #iZEh 5, Nv Fid ND H1p 58 70 EEHGTWa 2 L3095, [k
DNV PR AL [15] % Fe-3 wt%Si [16] % £ 2 HFEL GEICA 6N S, HE TR
95% Ll % B L, N FREZBBIT 2 X9 ICEANBISHEL, JiUftEo TNy FEE
FUZAHBIC 2> TL B [KM4.5 ()],

—73, No. 42-2 % No. 41-1 ® X 9 2, LTS [100] 225 3TN T 25413,
Ny FIREEEZ 72720, WhIENY F7 ) =l 725, X4.5 (b) 8L 45 (d) I
AHND LI, BHRAICASNE TRXYEFOREMEBbN 2 EHRROBM A2 5
Z MME—FET, RD 225 60~70 EDHIANTIZFIEZ A>T 5, Nv F7 U —Hlioss
1%, ETHE 3% & 95% T RERAZIT R0,

EEESHEE
X 4.6 128 Filf#% o No. 47-1 B XUV F 7 ) =% b > No.42-2 122\,
FETH 95% 1281 % {220} MpiKZ2mRd, {220} fAS ND IS CERBL TR Y, HEM

23 {110} 124772 {110} E£AMBEE L TR 2 0005, £45ICFEDLEII,
WIMFEAESE 13 4TV {110} Az o 2 b o, KD FMlicAaTHL &,
No. 47-1 DEAFKIE =D DEA 3 {110} LA TR S, 2R ZNHILL ISR
%ZRD HfiEBFLTWE I EDa2 (K46 (a)]. o2 H {110} £4MkE, N
FHL#IC RIS LT3, No. 31-2 b, A 2 & {110} £4fl#Ez G L ok, —74,
Ny F7Y) — iz LT No. 42-2 8 LM 41-1 OB&1E, —2 0 {110} EEHET
BRI NS, WTnogad, RDIFETEOMIE &bz, (211) Kb ) (£ 4.5).



BAE BRI X 5 NigAl o FR

% 4.5: Deformation microstructure and rolling texture of NizAl cold-rolled
foils (FZ materials).

Sample Reduction  Deformation

No. Initial RD (%) microstructure Rolling texture

471 ~(001) 83 Banded {110}(114) + {110}(114)
95 Banded  {110}(112) + {110}(112)

312 ~(001) 92 Banded {110}(113) + {110}(117)

42-2 ~(112) 83 Band-free {110}(114)
95 Band-free {110}(113)

41-1 ~(112) 95.5 Band-free {110}(113)

EBE FIEMRER

4.713 80% WAEAET O TEM MBI G2 R L b DTH S, v Fli#kTiE, 25
DY FTZENZENRL AN Z o7 ffkay b7 A F»igEsns [K4.7 (a)l.
BBy — 6, 20030 Pl L IHERTA {110} IFATTH %53, RD 23
KRELCEBZSTVBZDOWD5, 21U, Ny Fillfkss 2 & {110} £4HMkzRH> 2 &
ERIRT S, DEXD, Ny FHMIE RD 0722 250 {110} /N> F235E 0 K HEE
2RO LWVRA S, NV FHOEBMER TR Y 7 2 PSR CEILTE D, A
EFEICZEL L T 5, NV F7 ) —ffEcfiiRka sy F 7 A M2 hAICZ 55T
w3 [XK4.7 (b)]. £7, RDICHL T 5~10 Eff\/ow A 7 8y R~ I3 Bigg s
ns,

Ny FOREICED 5T, Z OMRIHERIC ZEEM O LT 77 L A VIR E o 7z
WA OFEGNE A S oz, Zhud, R8BI NigAl WREEM 12 81 285 &
=5 [17]. 7, BREOBE SN o7k,

(a) No. 47-1 (b) No. 42-2

4.7: TEM images of the rolling plane section of about 80% cold-rolled
foils for (a) sample No. 47-1 (banded structure) and (b) No. 42-2 (band-free
structure) [18].
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# 4.6: Deformation microstructure and rolling texture of NizAl cold-rolled
foils (Investment-cast materials).

Sample  Reduction  Deformation

No. (%) microstructure Rolling texture
DS24-42 83 Banded {110}(114) + {110}(117)
95 Banded {110}(113) + {110}(114)
DS24-47 95 Banded {110}(113) + {110}(113)
99 Banded {110}(112) + {110}(112)

REHEM O THEMR U EEESHER

ARIFZE CWIIEIE U 7255 85754 (No. DS24-42 S O DS24-47) 13 WIHHESE S5 H1 3L
B (100) 128K, FZ Mosga LMk, WEELHE T 2 & {110} £4HMH#EE S N
FHAEDTEE L To7e, £ 4.6 12, HESHEM O M MBI OFEEAHRE £ & DT,

¥ 4.8 1%, DS24-42 DIETHE 83% B & O 95% 12 & 2 I TRk O AL AR 2 75
T, FZMEHAZ Ny FllfICE 1T 280 FIEDYA <, 200~500 pum FIETH 5. ¥
7o, FHESFEM TR TR 95% 2B W THIRIC N Y Fo3@ig s s, ND-TD Wilkio
BEIcE W TE, TENROBINCE > Ty FOEENRKRE L ko T, KEIC ND ICHEH
ED K HADA S NS, EHEEGHIE, FZM LR, 2E {110} £4#MkzHL <
W5,

B 4.9 1%, ROETEPKESCKROEOE (HETEI%, EZ 23 um) DML
OHIEE A Z, R 70 (DS24-47) DT 95% OE LKL 72 bDTH 3.
JETH 95% Tl&, HERSFTNIEN/ Ny FfRa v b7 A PRI BIZg s s [[X4.9
(a)]. 99% HBRIHEAE L 72 J£ & 23 um DFEITB L TH, LAOARHBC L2 DD, [k
Ny FRav 72 MBBZEINS (K49 O], ETROBME &by FiRay
bR NPAHEBIC R 2 DI, HEIEE & HINY FOBMEE, BHEED» S A & E IR
TENVEFEDERY)DPRELS okt tEZoNns, HTERIBR IZBWTH T TIC
ZoREBR SN, N FERAPBEET 2N FORERADICK>THEIT>Tw3 [X4.9
(a)]. X 4.9 KITHIEESHBLIETORLTh 2. 99% WEELER X, 95% WAL
6 L ARk, PHIZ: 2 {110} £AMBEE R LT D, Bk ORL 2 2 D DgER
DEFEL TS 2 EDHERTE S, DXy, WHEES 2 (100) ICEWEEE, ET
#99% £ T2 E {110} EAMBEZEZE T 2 FilHRI s hTw s Lifmsn s,
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54

w3

B

WA I X 5 NigAl o F#d

{220} pole {220} pole
RD RD

(a) 83% reduction (b) 95% reduction

4.8: {220} pole figures and optical microstructures of the cold-rolled foils
(sample DS24-42): (a) 83% reduction and (b) 95% reduction in thickness.
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{220} pole {220} pole
RD

——(101)[131] ——(101)[121]
------ (101)[131] ------(101)[121]
e}
(=
2. & QUVTLEREE 100um
(a) 95% reduction (b) 99% reduction

4.9: {220} pole figures and optical microstructures of the cold-rolled foils
(sample DS24-47): (a) 95% reduction and (b) 99% reduction in thickness.
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44 EER
441 —AHMEE Ni;Al OSREEERE

— 7B Nig Al I3 M ICE N, £ 23 pm, HETHE 9% OfizfllcE 2 C
L0y rote, ZO XD REOEBIFIER L, T ABHEIC X o THTD L ARk
WMEWR LIk 3.,

SO A T, NigAl EEEEHE TR 99% & v @ EERE % 85 2 L 23IHfE &
ol TOETREBMEYEARTEI THY, HlyRM IR 2 & 20,000% % i
Z%. DX 7% NigAl Hk o @ o BEEIEE, e 2 & o sn s eEELay
ELTIREFITHS [19]. SN F THESEPERE 2RO 2 LMo TED [20], Wil
FEAE L 72416 & 2 2% [20-22], HETFHRIZHRAT 80% Th -7 [22].

FZ Mhicid—iciRiliE s & EhTw a9 > 70 (No. 31-2) 23H - 7225, HEERED
ETRIER SN Ap o7, FZ KX 32— EETER S (LR IC B W T X 1,
Y3, LOMAOEEHE NI EDBRSNTED, HIAIXHE3HEDX3.14 THH L% FZ
MicB T, ZNSRAOHEDATHNE 69% IET 5 [13]. AWFZEHE 3 ETHL L
molokIiz, 1, ¥3, U 9RFUIHE L FREOEOCBIEE 26 L, RARmE L
v, BLED S, No. 312 & FNCOARMEE X 1, ¥ 3, 9 RATHRINnT
W EEZ o, TN ZITHEEE L FRRICHE TR 94% F CHIGTIEESWHETH - 72
LERIND, —Jf, WIEIIBVT, U5, 27, ¥ 13a KB T v ¥ LR Rk R
HREDME R FHIET 2 2 Lo o TED, bLLINGDHVRANEENT
WA, BREER IR SR ENSEL, @ekEe T2 LIdEEETh o
EPHENG, BETE, L5 L7, L 13a bR T v LR & D5 ORI
B, ¥ 1, ¥3, RIORAL oo TSN TR, Sk ThoTH
WHHIE I X > THEBEFRTE 2 L VwR 5,

TSR L TR UEBING X o TEMAL L 2 Sk o561, WRFEEC X -
TLIELIERENC Y 9y 740 5 2 EWMESIN TS [23]. EHEFE L 72 %555
BISIE 7 VT LRRADL CFEL, ZOHHRE R v 2HERML TORECLL %
v [24], IS T LRROBERE IR Y IRINC k> THIBRELEI NI LD
DHFEER L DIXFEL, Z0DEE2EMNT 2IZEORELEABICZEMAI SN RV EEZ S
nz, 2F0, NizAl OEE1E, SHEOEOHIGK AL 7 v ¥ LRABHEET 2 L, L
AR vzeERNL7zL LTy, BEELERIHRI NS EEZ6NS,

LBk o FZ MTld, RRICE T 2 RAKDETHRIZ 95.5% Th-o7. %KLL,
CNREFRBALIZVALRY, T—270— LEDOLED/NZ W 12 BY VP I PHEERK
T, (LFEERRHUETY Ni-24Al ORSE G & MRE £ CHIETE 2 L W%
ns,
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442 BHEEEICEITFZIEEHETH

Blg s i {110} £AMMIE NigAl 2 BmHLEE L 256 0RBICH A5, 471
2N FE T NigAl THRE INEEESHME £ £ ©72. Gottstein & [22] 1, 80% ¥l
FEGE L 7= Ni BRI I 50T, k2 L BIC {110)(113) FEAEE AL Bl% L
TW0s, 7, 90% MRIELE L 72 R 0 VRS SSEIC 50T, 200 {110} HEaulk o
BRI N B EHEAHBOFEZ RO TS [23]. Chowdhury & [25] 1, A v V%
GRIc BT, JETFH % T, {110} HAME & b1, 90 {112) KO {123) HAH
W ZRBELTCVE, s, 6, {110} £A&HMKIE, HE T 80% M Lok
JEZE NigAl Ic B 258§ 2/ 8TH D, OB ESLR o VIRMOAMRIZL S 72w
LD D
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4.10: A schematic illustration of the lattice rotation of NizAl single crystal
by compressive stress normal to the rolling plane (ND) during cold-rolling.
First, the ND rotates along the arrow ‘1’ by operation of (111) primary slip
plane and then toward (011) along the arrows ‘2’ by operation of the primary
and (111) conjugates slip planes.

TEM (Z X 20 TAHRRBIZZC X - T, NigAl B IE IS TR BBIC X > THIEET
L, WREEPIELA AN LW ghrot (K4.7). H2ETHSEBo7 &
91, NigAl B FoWMMEL L (111) [ oW AWIG ) cofgcE, {111}(110) X
D DAZEBFETIUTRY, DIFTIE, 20 {111}(110) $XDICXk 2T ) B2 KE L
T, #Bigs N {110} IEEEEHMOTEBIRE 2 £49 5,

FEIEZ L, HIEE SRR MO EMEAE B X QLS RO EREF O A ALY L LT
HftifbTc& 2. 209 bEERERTROEMARIC X > T, {110} £ATHBOIEHER
ZRDEHICHRETE 2, [EMERIC K> T, EMIEEMIEST RIS TSRS L9
AR DRSO Z 5, 2k, WHhW AR E L THsn 2@ Th s, X
4.10 12, ND T/ 42 P15 07 ¢ BLkS i & FEREATE L 7 56 %1 0liE % B s &
T, EMETOIHITIE, NigALICHFET 2 420 FTRDED I 5 (111) BETDH &
LCBE, ZhuctEsT, ND KA ‘U 0k Hic (111) ICfd-> THFEEET 5. ND
23 (100) KMicEd 3 &, HEETXDME (111) BHEIFICEH X9icks, 2022
DT RO TEMIT XY EBIBIMEZ 2 2 L1k - T ND IZEH 2 D X 9 ITHEF AR
L, BRI, EIXDME (111) &HEETDE (111) ofE<Thd 32Em (011) 1<
FET 5. AR TIIEMENTH 2500 L IZHEERISTVWIREM 2w TEs b, ki
D# 7217 T {110} LA DTER % E I TR TE %,

A5 ICF LD K, FHIHELESA (RD) ICk->T, Ny F7 ) —illi#xHT 254
— {110} EAMMSIER SN2 EE L, N FHlfZ2HE T2 2 E {110} £4#L% RD 23
KT 25ac N5, ZD X9 7% RD ST 2 E0Ic oW T, [ELESADLIELE
ZHER LTSRS 5w, BEREICE T 217 ERIE, S1RETT A3 X D A7
fricZs 35912 2, RD 2 [100] 22 5@m0EAIciE, ETEZELL 220 TR
ETH&Z 1HOTRYZ, T4bb (111)[101] & (111)[110] 238< 2 &<, (011)[211]
S TR FREE2SEE 2 D, Hi— {110} FAHBsFEL 2 EFE 2605, JhCHL
TRD A [100] 1SR WHAIE, REO 20D RITA, ik 2 #HoTxD%
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BAE BRI X 5 NigAl o FR

(111)[101] X O (111)[110] 2B &, RD 2% [211] KO¥ [211] &9 5ibfsde 2 i~ &1
MR L7z 720, Ny Pz AT 2 2 8 {110} £AHBIERI N LEZo 05,

FEAE S A AR B OO AR 1 T3 99% £ CRkTH D (IK14.9), LitoiEimdr s
NigAl (227 ) OFRINT. £ TREAE TlE % TRDEBIC X > THEBEER T % Li5m S
Nz, fee HEHRICBVTUL, BB 2 LE —2VNS OHEHP Ag TIEREATE N 2
h27 <, BERIHT VX =R ZE > AL Ni TR T L THREEER L 20
ZEHISNTVS (Ref. [26] pp. 19-24). L1, HHKERE (K1.1) 2H7 5% NigAl T
1%, A EBEEALDS fec ARG & FERD Schockley ¥ 4 703 fE%z 4% L, Ni &
Al OBLAIFLHN D T N H EIE S - B2 B KB (CSF, complex stacking fault) %3
I s [19]. DL 25 NizAl TIHEHETE 2R 2L ¥ —OMEHI» R 0D
DD, Schockley ¥ A 7 DIr MRS HAME TR IBE LMD TN W EW I REVH D,
CHEBEERHZ L X —DBREOI 2R T 5 [27]. F/, F2mTHoL LA
7o & 90T, ARG a0 GG 1E NisgAl DR ET ) Z2HHEL 2w, Zhs0®H
FL, BMTLTONRERIEHEINZVEVIEREZAEDYTHER S L, NizAl g,
BRI 2L X =D ARE W AL R N ISEWEWVWZ S, 7L, Al Ni TIEXK
ZTRO DL D07 DI DL L T A LT 2 DIk LT, NigAl TIEAE#
TROBEI DT VEEZoNZIC b LT MR N A% (K4.7). Z
W, RETADHOE I L2 LITES. Thbb, Al Ni T {111} BT
RO ZREDIR T & TR 3 XITMIGEE L, Zho 25 S 3, JruckL
T NigAl Ti, %2 B Ciam L 72 X 912, BGRB8 O BN FAE T 28R AR
DI FNF—EZEEE LT, {111} H Tl < {010} HNZEETRD L, AR E)
fbss (KW HHE, X2.17). 2o KW BEHIC X 2 A8KIC X > TR OB 2 2 X
JCIICHIR S 4, 2 OFER, ERMSFHRFI LIS wbDEEZ oD, DX IC NigAl
1%, BEXBIFLE—PRE O fec &F L RBRICHREEBR I DI wbon, KW
REULEERE IC X > TIRMOL UEPHIIHI S 2 L W) FREE RO L\ WA 5. 2O fec A
EIFEZ ZRPRARMIE, CNFTHEMLTEL LIS, NizAl 2L, HHEZET 5
ZEWRAT B,
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4.5

m=

—JF A 2 AR E U CATIEEIC X 2o ERIZ O W TOER? S, ROFEE
PN,

1.

FZ ¥EIC & - T mEE L 7o b mami o (&6, Rz &) Jikiini,
RIF L Z 7R L, TR 95.5% £ THIETE 2, ZOMHE, ES 57~
319 pm DR LFEMEMTE 7,

. REEEHERIC X o T 5B L 72 Ni®EEFLER (Ni-24Al) HESSE, FZMER

o BiF Rk Z2nR L, 99% WEEEIC X > T, JEE 23 pm TIE 50 mm Df#
ez ffcsE .

RS R {110} Raflikz A9 5. JHud, HAEEERT 1R O A ATE

EIGEL, 200 {111} HTTROEB L& L ELNUL, BRTE 5,

- WIEIE T TR DfS ST & o T, LA O AR SRR IE R D 2 D D&

ARy A0
RD A (100) ISEWEE v Fillk% A7 2 2 & {110} £A4HEE.
RD H% (100) B SEWMESE N> F7 Y —#lilz T 2 H— {110} F oLk

. TEM IT X 2 ikl 5s < 13 o B R R ATE B S g, FiTdN

DEBICE > TIHIEEE LI Z L0 -7, ThiE, BEERMI 2 LX—nkE
W fee AE EARRICHHATEPR I DI wItbrb 6T, F2ETHEmL &
KW AEMUEEREIC X o TR M LIIfl I N2 -0 ThH 2 LHRETE S,
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