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On the Formation of Cube Texture in
50% Ni—50% Fe Alloy Sheet

Hitoshi NAKAE*
Akira OKADA*
Toa HAYASAKA™*

(Received September 4, 1968)

Abstract

The recrystallization process in cold rolled 50% Ni-50% Fe alloy sheet was studied
by X-ray diffractometry.

In the cold rolled state, a considerable amount of the cube component was found of
its <100> axis distributed around the rolling axis.

In the early stages of recrystallization, a slight increase of the diffractive intensity
from the cube crystals occured without a decrease of {112} (111> components, and then
the cube component continued to increase showing little change of its half height width.

It follows that the formation of cube texture could not be interpreted by inverse
Rowland transformation, but by oriented nucleation from the cube component pre-
existing in the rolled material.
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—W PR AR T, A2 (110) [001] o S R G ITH R, Wih® % Goss texture & L

b TV, TOERER, TLAZERBEHMC I » TRV L 0 L5 0, EOHELH

D REAGRBRIC NS EFO S LT RE L, LI THEAEABIERICET 5
Frgein, IR O BIRPEK E R L Vo BB OIS, R SEGT T E EoTT

GIBOBICHFET S, IHER, THMROCERE S > GUHARBEORC LT 5
JEMERRENTS B,

— R TR S A AR o BEE D T, oriented growth 3 X oriented nucleation i
PRI TG A, THKESMBOMEE LT, B (100) [001) F6r & FEAED E 767 &
DFHLFRE, growth rate [ZBIT A EMHFEELL I APBL LS L LTw5Y, —HEE
Z XA, (100) [001] FHLo W& MBEO RN E N, A EEL (T » TEGHREL TN
THE LT D, Fho, HEEREMEER 271, high energy block 3, low energy
block Bt v° (111} WAz oriented nucleation i © — ¥y 7o I MBENEBLO iz, AL
SREBOT I HRESGHEFET LTk, By Rowland ERESH?Y 2B 2 Tk b, ZiHEEE
FCRLB NI E 2> T B,

NGEFE BT LB L 0 Mo D, HL oY R XN TELD, FRBETEICE
FEEE AR & I3RS SRR AR O B R A FEM O T XD EHRIC X » TR L L 5 &35 X i
MBI CH -1z, Lo UHRl:, BEIC X % B RAE0BE Tibh s L 5y, HH
Y, KU Hinkel et al® (31iE#iE Cu O BEBEOKFEL S, SHEEEGHRE O KA 4 i
Rowland BRI X - T LT3

SRR L, FHFEO AL 0% Ni-b0% Fe & G¥ N  F 5 iR o BB ES 4177
L, EOREEBOMRY, EIEMMFC low strain energy THE L7z (100) [001] 54 (LA
T cube 5 & E 5) @ oriented nucleation WX AL D LTHM Lz, = 2 TlE50% Ni-
50% Fe & 2@mIERIT 2T, OSSR BRAY L& LT XM Lo 3N, EoBEBZEO R
RTINS, UHAEGHBORBCOWTEZLLLDTH S,

2. REBRUERS®
HBHY, ERBEMR g v Ty M, BETEROEREEMA RO, BRESFESR
#)96%, B X 80 pifl T 50% Ni-50% Fe &M TH 5, X DLmmsri% Table 1 10/r
THBYTHDH, Z2TMn», MORGTTHENLLLBICEENTW5H, ZhadHilRos4
HEMEN TV L0 LRABEDRT, Z0FELE L TR—BHEELND,

Table 1. Chemical composition of specimen. (wt %)

Ni | Mn | C | s P Al | Cu Pb

50.4 0.0018 tr. r. § tr. tr.
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RN oL, TSR A B2 2 iz, Co-Ka ik X it A JHL 7o counter
diffractometer IRi & b, BESIMIEIC X 2 EEFALOMES MOZALZ WE Lic, Toks, WE
RO o R —BHig X e AST L, (200) BB AR EOFBICIR > Tfifs oo, i, &
BEPOIR T 1 2 e WA AL & 128 L, XHUC X 2 JERS I & Tl Ure,

3. X B # R

A REAEIR 8 T o B BT % Photo. 11284, ZhiC X % &, BIEROSMEIATD
(Lo BT, —kE7e matrix £y 30 ¢ IR
T, RO BEI RS, £, BIMEERE
DEAHMA Fig. Licsdas, (110) [112], (112)
[11T] Ror (123) [121] % F 00 &+ 2 AT
H5H, oA (123) [121] v, (110) [112] ok (112)
[111] @ overlap [T L > TH bbb D AT D
— 7T, Custers” K" Burgers & Snoek® [T X
S>THLRdBT WA, ¥, Sachs & Spretnak?
BOPTHE, B IC L » Ch@dbRIcX ST, & specimen, showing the band-
HERLERHC v Te b OB cube WA AEAET B like‘ stru.ctur? parallel to the

rolling direction.
Z O FRLESE, FERER (R RD. i 5 5) o
o D ICHIA K & 7elBE S e CEAEIN TR 50°) BT 548,  ZAUEEEERNC EA 7l (BT
TD.iEE5) £ DFh CLEEE TR 207 LbH, AT RKRE W, IbIC, O
DE— 7> TRS &, RD. il EoZiut TD. i EoZi L b $ 30% BRERE -,

Photo. 1. Optical micrograph of as rolled

O (/00)[00/] ® (//2)(/1T7]
® (/70)(/72] o (/23)(721]
Fig. 1. (200) pole figure of as rolled specimen.
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Fig. 2. Maximum intensity plots for the specimen annealed for
1 hr, in arbitrary unit.

COMBHZ DT, TERERR O METTIREE A LS B o, 486~950°C o> ALK T 1 o
EIFIBEST 2 1770y, TOBEEIT RO cube FREO (LA BTz,

Fig. 2 (LA BRI B 2 (100) [001], (110) [112] K of (112) [11T] Sy o © — 2 i
JEA R LIcL o T, 205 b (112) [11T] 4%, it Rowland BEHESNC X X, cube grain o
Fe i L X T\ B, cube BATIE 495°C X L hr OBESEIC & - CABGT WM LIL U, 515°CX
Lhr OBEHEC3T —EMIC T 5, 77, WO L HNM L cube B2 M LIL Lav % &
E, RAELTOFERATL BN, 515°C T T %, Zhuk, cube grain 28 F 5 A WL
W LT, A LRI impinge LIORIBIZE Licioo B s, 20 2 &k, cube #5hnd
WL OPRER & L CE RIS O F A E LT B, W E T S cube £
RN ORI BB R b - T, BIEAER OO 5 R 2S, £ o LA 0 BT (K
OYWNGZ L - Tl D 2 ExRT o0 L Mbhvd, WIn @il clk, cube M4 Mg
L LAWAHIRT 0, AR WESI X 2L b s, ¥4, cube
WAoo RDOEToE— 752 TD Ao Zh ko d KE WV EE 5 BIHRIE, BRI
IZESPIEE BRI TR Y, ZAURAERLER A L1e cube 4 o 43 ATIRTESY, 75
RO R RO EEBENC S T D I S AR LTS, WICHEMI A HET s &, cube 4>
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Fig. 3. Variations of intensity distribution for 10 min annealing.

D5y B AR REIE LA Lk Lo, 915°CX 1 hr o BEMic X - T, a=0° oL To Y (EiE
EH 6% VS IERICER O RGBS D, T O L & OEEORERRREIBD L TH oI,
Wi, FEEEOFEME % < L SN Bedin, 460~520°C # ¢, 10°C i 4 10
oS REEEM A T, BRE OB Y I/, Fig. 3 (a, b) 1k, FEC KT % (200)
AR ED a=0° KU 24° OFIR ETOMESfieR LT 5, a=24" O LD &~ 713,
112) [11T] FAeRinT 52 b 0 THh 5, F i, Fig. 4 (AP T cube B4 o A (HIE
<, A BOY Ay ik, R.D. iRk o T.D. 60
fili kC, (200) MR O BT
FELLDT, Thxh TD WEo
RD. §ihEbh ORlES#HEEZH L L
Tw5b, ¥ B RO Bk a=0"D
LT =0 X 90° o HAH.LIC L
THE Lich DT, RBHERELD
DEES AR L T 5, Fig. 31 X
% &, cube B DBINMC L - T, &
DY — 7O, RO (110) [112) g
D~ 70 cube FRLAOREI B 0
L, ¥— 720Nk 2003 Bobh
foo SHUGBIEBRIC R S subgrain Fig. 4. Variations of half height width for
OB L BHE DL Bhivs, 10 min annealing.
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X, 500°Cx10 73 DBEsid, cube A A A Is b ¥ Licikpgc, T.D. #hko v — 7fE
XEERECEGTHMT 5, —7, RD. £ oS # (A) D2ERBYHHERSH, E
FESOLEL )y D € — 7 BREDIEAEE B B i,

ZhbofERE, ¥ Rowland BRI & 2 BEEEUC & » TARFIZE L s Bbh s, Hib,
b L ORI X > T cube HALOFERE BB S5 7 biE, cube By 23 AN HE N A 7
T L&, (112) [111] B5r b 2 e shis L Lisid udie b s b Th 5, 510°Cx10 4
DPEHIC cube BT IL & BITABITEEINT 52,
FEALE (2 53 DA B lk & T Ee~UE % 2 ic
Xy ML cube grain OFEEL, FhnsTc
hREERET % & T, EEXEHLES DS D
deformed matrix #WILT % = L X - TiT7eh
B EFRLTWEEBbha, i, 20k
& o (112) [111] Bty oA Rk, (110) [112] g5
DENLD LRPRREDN ST,

Photo. 2. Optical micrograph of specimen

Wiz, B REDYeF NG E R A annealed for 10 min at 500° C.

L R - ‘ Small cube grains (arrow) are

Photo 2 [Z754, Zhic ko &, WMIHRAEH found adjacent to the band-like
&, FRIC S LR SABE SRS, bl

COHREBIY, TORZ S ENDLRT, RICEBEIC X » THZE X /e band-like structure
WM L, ¥/, cube grain O FEFA A7 0 T LICRETY 7 BRI E W CBRET 5,
RO AL (110) [112] TH 5 & &4k, (110) [112] B DR HEE A (112) [11T] Lo
ThIDbBANE WS XIC X BRERE 8T 5,

4 HROEZE

L EDfERIZL &0, B REERIC O TEEYR AL, T3, cube KD v — 75
BENREPNCIEINT 5 & &, (112) [111] Bt o € — 2 @b i bhie 2 &5, ¥ Rowland
B X 2P b0 s Bbhb, v LA, BIERBICIEE L cube Bl D4 ik fE
DEAERE TR ZDE ERFINDL L 5 REL, BEMABACHLE Lic cube 2B e
1o THRERNTIbRIcEEZ BONEYTH D,

ZORRCRET B &, BREL LIOREEIC RS cube Ji5r2S, RD.GHEH DI K
X 7B A R LT 5 DL, cube LD FHIRNZ D ST E & DA b 8B 4 B AL
2 ClEEE Licd oy, 8iuid, RDOSEFT7e [001] ik #5003y, o Hiisi4 4 (100) 7>
bt Jif ¥ ClElisgy s Lic X 5 7« O/ g block TH 2D, il ) OfFRIATE S,

i D 212 L IUE, cube FHELOFIRILTD £ 0 AR AT FEI KT 3 5 KT
MIENDZEWCD, HERORBNEEZBNE= T FENPZ IRRITHEARFE 0D,
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P, IR LEEREE F 2 b s cube ST L bl bis DT, fEGER
AR Roi s RDiEd ) 0o b IeBUEG A BT 20 Ly, FCEBERESC X
> T, TG E 7 - 7o cube grain O EHE, cube &t & < MOHERD TH D & WD
bR TEH, Zhid XBOFRLL LR TE L0 TIOFEZIEHETH 2,

W BHEDE L I, cube WD DX 5 s Aimt, Fo B0 I E
MRELMBDOFHEANE ZBBCBTTHBEMEBEOS BT LI OXLEELDB RS, {lEich
E, b LEOAMAMLOFRANERACBITTHHIRTH b, R~ & @O L
7o 0, RO IERE /e cube Tl e b s b TH S, F 7o, band-like structure
A%, AEE LT (110) [112] B OB Licd 0 L Dl T by,  JHSEEC S L TEE R
TebEE 2 BN AHDT, HEINT 2 AT % cube grain 25 100> il % 4> H I HE2 4R L
TNTh, MEECTLBAET SN H B, 20X 57 block WG E e b e b, 15
it i SR A HLER O 5 (LA SR FEIEMLR P O cube By O L RERDHF A L AETH D, h
EEBRER e BT A LiTie b,

5. #& &

50% Ni-50% Fe & &0/ iEMESRB ONZEL, low energy block Fi, O oriented
nucleation < L » CHME N2, FOBEHL, BRELELATCHESE L Tu 7 cube fidhEiAs,
JERETS & 28 fe (110) [112] S L T B & &2 & » T, REWC Lo FEEEF H AL
e R AR OGRS E B L CIFEET A S e, TSRO, o cube

SRR E T TESIRALEIE O D 2B L, R, RENTIEIEE SR 5 % TR
LCEAGMMEIRT 55 LD TH S, W Rowland BRI A D0 2 #5135 5 e
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