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Recrystallization in Fe-AI-N Alloy

Tadashi ICHIYAMA, Jkushi YOSHIDA, Yasuhiro NAKAGAWA,

Mizuo EjiMA, and Osamu MATSUMURA

Synopsis:

Recovery, recrystallization, and texture-development in cold-rolled sheets of an Fe-Al-N alloy with
0:061% of acid soluble aluminum and 0:00479 of acid soluble nitrogen were studied. Two different
initial conditions as for the ALIN precipitation were given by quenching the hot-rolled strip into brine
water either directly from the hot-finishing temperature or after keeping it at 800°C for 30 minutes
so that AIN precipitated completely.

Highly developed {111} recrystallization texture was found in the specimen with nitrogen and alu-
minum initially in solution, while in the course of heating a noticeable retardation of strain recovery
occurred. An analysis of X-ray diffraction line broadening showed that the retardation of strain reco-
very was anisotropic, being most pronounced for grains with the {111} lattice plane parallel to the
sheet plane. Such effect was not found in the specimen with AIN precipitated prior to cold-rolling.
Comparing the above result with that of transmission electron microscopy, a discussion was made con-
cerning the differences in the annealing behavior and the texture-development.
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Fig. 1. Effect of annealing temperature on relative

intensity of X-ray reflections.
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(a) Specimen A as cold rolled to 70% reduction.
(b) Specimen A as anncaled at 720°C for 10hr.
(c) Specimen B as cold rolled to 70% reduction.
(d) Specimen B as annecaled at 720°C far 10hr.

Fig. 2. Inverse pole figures of specimen A and B.
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Photo. 1. Microstructures developed of specimen A and B during annealing process,
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STH5.

SR THB T, e A, B odvidiciicE iz
B LIV D VORI, (a), (), (d)D
IO F LB HL 2SO, (b)D XS
HELAC2 VBRFTRAAIL VDD D7 4 & o HikiEsE
DIEOENHDH. LrLIDOEHIRE>ED LicboT
e < RS TEIRE R TSR A b S <R h. )

d) Specimen B :
¢ ) Specimen A

f) Specimen A
¢ ) Specimen B

Photo. 2.

in d) h) c) and c), ancl {IOO‘ planc< in d) f') and g)

a),b),c) Specimen A :as cold rolled; {111} oriented cells.

as cold rolled; {100} oriented cells.

tat 370°C ; the orientations of the recrystallized graiu and the
matrix are both {1i1}.

cat 570°C: the orientations of the large subgrains are 100 .

at H2he(l;
matrix are hoth {100},

B L C {1} GEW RS e d 2+ v OEFET,
'/azAMM§M,tiﬂktm.03~05ukﬁkua)ra
TR 08 ETHLD((c) b, Fi, ik
R OfEECiiE 0°3~0'8yu, EX 24 #5540
(b)) HdD. —HEEmmIZH L T {100} (304551
ZhOvVOEEFER, T4 LESHEET 0°3~1'0p
BEWa) Tho/n, Wik hiiize A g
Sl ofc. SFEHe VRV, {111} TV S T A AR T
AT D D2 VOB EIEE 04 4, {100} 23S,
Wiz d DD EITEE 008y T, FiEOHRLR2/N
v v VBOFRIEITOWTE, WTIOFRND L
DGEIT D 1°9~5° ORETH D

DEIT, FBE 50°C /hr THNELL 72357 OFESSW)
HABKRE 1 3 F SR SR R oV TR 5. 570°C i
BB ATRFBAMBTIE LA SR
BNV VARRETH 243, B FBEMEIC XIUEE &2 o
fim A BHAA L 7o v d D TS S IERRE 1 5 % . Photo.

————— v parallel (o the sheet plane

the orientations of the reervstallized grains and the

Typical electron transmission microstructures (X 10 000).
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2e) ¥, OIS AEESEE AT
WROBEE L C\v BT, &bkl (1) G
WHREEA LT D, REESEIISHIMITIRE & bz
LTHTH U4 UBRBAEDIBY XS Ll 2>TRVD
LD, EEREIDLEOEFFOEVEEXERL TWDHODN
REEIcH 5. o Bl L {100} i
VR O4EEIE, Photo. 2 £) R4 X5, 474
VA UHBRKELTE 2l EibhEL, EEOEAFIX
ABICH D EHALNLAFR/HIIL TV, L,
A E AR NAERRE T L B0 B oMz, 525°C it kv
T Photo. 2 g) KIRT XS {100} HHrDRFEERT
WA U2z {100} B R R VSN S LV S BV 3 d
5.

3. & =

BRI FEIERL K~ 2 L, AIN LB e
Fe-Al-N 5 &% WM CREGEEMT 5L, ~rr—
FRIOBBRASREL, »2EhDTHEV {11} EiE
L, ZhDTE {100} AHERE & 2415 T &a5b
ot i, BHETERNC AIN 5L xg
Mt &g+ 5 &, EE - BiGOETBE L <Emn
~ELENB.

Bl &0, BHI7 V2 % v FENT 2V T —ARi 7
i L Z 2 5N TwWaBZ ETh5BH, bhvbhuh AV
Fe-Al-N #4:Cit, C, Mn, ZofhdmEEZMm AL
RV ETW5DT, AN OFR- MBS CED
tu, D (1N R FEL DO LR
hivd. '

{111} FAMEAEL <FEET D LWV ER» O
T5&, '

(i) {111} BESREASZRIRINCKET 505, 2%
D, BCESHEICK S HRARGE 5D Dh,

(i) {111} BEEGESEELLT VO, DEVH
Fe £ DERPE T T TIWHMEFEAERF STV S Db,
DWFNBBEZILNRLS. dbAA, TOWES VT
NHYEHI L T B TAEY: & X i nidie gy,

BRI, TR 7L & OBEIE D b, WIERTIT AIN %2 EliE
g7 o, BEFIC AIN 2SS 3723 0k~
T, 400°C 72 £ CHBROEEREMITIT—FHL T
5As, 400°C 3 H7c b H HHEE S B{EIEZI R A
P D T EMBELY Lo, {222), {211}, {200} X
MEARIE OB 2 SHBA L 72 2 £1E, 203 FHhiow
FTHLEENESREZ T 5, AT < {222) Hif
PERAE TH DT, 400°C 5 600°C (H < TR
IR o 2Tl Y X5 LBEEIMRISREZRL Tw

HZETHD.

T O XA T Fe [l {5 BRI 7 INEIRD RVE, S
SRR TR BT %58 TE T AMEIIE O R &It
End. R XN, BEESTEEEIC ST, B
ATk, {111} RPRESSERCAE U {111} BiEa&iLss,
EEOEN TV EZO {111} RERESHEZREL TIK
ET58EBS . Ei, XHrOE-oCHHEEREC
DVTVUE, T OfSSRE, FEEHFEICE <{FOE
RELTED, TONMIL <O MEEIDILS. &
VL, T ONED RS FES KL, WET L€
NV EDHEIDEIVERL, EREENEDLDTEL, »OH
HIT PR LB R & DT 5.

EEARIC I VT, L dH5HHEMH T ORDOHERIC
BAATHEWCREEEL, Bl Loz vy —32 4G, 5
MO RENEEL D, Ll D> CTEOERER o DJE
BLISWIZRA L, FOEBORFEL D & 7o pNE LS
i, TOERIEHEGKELTRETS. ZDXS K
B ORE—H1E, EEOGETHERLELNT, Lrbh
FLEAFHE D/ VELEL B, i b RIEERIC AIN
IS B TR IEA N E L, [EE OESTASER
IR E N TV D EEA, b LR EERC AIN
HEHE LTy BEEHI VT REWTHAHS . BT,
FICEEIA DT, TOEEOMHEIRICKE LRSS
epsds b, {111} HAO sV TR bR E V. BIHEIIEIL)
R D OEE—-F) 400°C DUF——Ti, U
ADEEHTOBRIHEBOLNICHL <, BESHh
723 HRiod Tz, {111} FRidsbh 3 o ms bbb § 4
LHEEL TYBIZ bbb, 400°C LLL ¢ i)
hRPBET B &, {111} HFRomfiEiErrd RS
<70, FLTHEMEOIIERLTHOHITEEW
S 5. T ORBOBEREE, {111} Bk b o @Bk
PIAAMICHEET DB EEIATIVWTHS .

DX, REATEHEEDOETICHRRFLS KN
E <, {111} HREDOFEFR T E TSI RPSIEETH
HIodit, 4G, DK E VRIS E LT L, Lo T
BESR AR 7 DO BHPLORAN L D b/hE <, AR
hOBESEAIICE VO THAHS . THIC, HABAT
EEUE B IR THEEREESE VDT, eV
RAFLMACERGESRET DL, TORTHL)
CRER &V, BESERLOREICE V- TAELICHN
BIRMEVE, FOBVEESEDOD I —% 9 BRinT 1T
nhHEEZLND. fuf, FEBCRE, BIEOCERT)
PRI I K (F @ EHDT/HE L), FELCHE
IR A T TRRORE AN E W7D, WHIE
EpLHEBOLNIC X ST, ZROEMSFRRICESL TR
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EL TP EELDTHSS.

GEERC AIN ZEF LB ESWT, 20
X5 EESMF SN BB AT 2V, il AN A3
AT 3T D e WEERIRALICT N T Do &
EhNTWVAY, XD AN BRELETIRLL
b TWwiaw* Fi, WHFEE T 22—
BETHDHEVHIERRLAVLNTVDM, ZDIITALK
~BLODERLBENTIEE LT, EbLD TR
TH5h.

ANTONIONE 52 Y, Higk s iz G, N 2L
PR B OBIEFEEROERETTRV, 100ppm BEDC
FHENAEOREELZEL GBEER LD, 2, O
ANFC I RERELLLOELKRENT LEER
Bz, To b xE, 400°C SR EE e 5 THIIERRE ORIE
EEEVE, 2R, BRARRThEhMigio 1/1000
F X 1/100 THotc. BEEOIMFSHRICELES D
B ESPRFARLRTWE WA, BEMEGE—Z2DON
TSINSR OB TS R S % Ao bhvbh O T
FEETIE, Al 2l vwige, &y (111) 45008
OFEIEB N0 D, NG OREIZ)
Forr (1) EAMBERESEH IR TRL, &
ALPDET Al LOWBBSLETHE B2 LND.

AIN WiHGFTERPED 2 5 2 & —75 5 3 DD FEREIIREA
FEELTh, THBERINDEETED XS IKHLE
R or S HoBELMESTHAS .

4. & =

Begtipsp AIN HrEA 7OV T FoU FEIROMEE - FiE
REBCR XETEELALIrTTLEHNT, BEMK
BREMEL, BIEREZEED Fe-AI-N 542 ETEHL,
sk . BT - AREZEOTREZFET, FEaEstdh
DEFEEFIC. FEHERICITHT S AIN O R24%
Todic, BEMERD BE,DLELIT KFARL T,
AIN ZF ot {IFH XVl &, BEs 800°C x
30 min O IR X-0T AIN 254 X
Bl e oTtHELHE L. BONIERORSLAD
LOWRKDEERDTHS.

(1) AREFEESHESVImEE & dKkER <, {111)
Fhids T8 {100} HRDEEEICE SERL T 5.

2) BREMESIC X W EORENETT D, AIN &
S wEREE, TSN~ T, 400°C
MY v EEORBESERI S, TITESRER, BEDH

* KRR, TN IBESROBAERCELT, L4
SR TWAARHR AIN OFHBIFKILS . WH& AIN O ibiE
TBEVITHEI P INTVS,

%#6%$%éhtﬁ,é&m,xﬁ@mﬁﬁwﬁm®
A5, C OBEEINFBNIRCIE RS D D, (111}
SRR RV T E OB LEL L, 400°C 5 OHEEE
RIBEE F 3 TORWIRERMEICHI>T, B 5K
EHE DIEIBIR DB B & L HbiDrc.

(3) BV E T 50T FHEMBEHETC
X% &, AIN 2 <& 23ebcrx, (111)54620, {100}
Fhis e aofErs O ERTO5BREAES LAY
FEFCHAE L TV B DR L, AIN ZHfH S w7 Wl
ik, (111} RERSICAE TR (111) BSOS EE
DEATWEW {111} RERLHEZERL T, SFITK
ELBEans .

(4) FIECR~7cEEE, {111} FRokbaivst L
QAL EEAIHIENTWAER, ZoFE&SNRNICE
WTENVEHOBE LI VF —EMBKEL, LB THE
SR ORREESNI WD, BRI OFEET O
ERBN VD T FACHHAEING.

(5) FEREKEMOFR, AIN 2T VWiET
i, ZbhDTiaV (111} EEEGEESEM FEL, iR
FNC VS BB R o — R B O RERAFEL T 5.
CHITHR L, AIN 24 X gostlcr, AREERT
F17 % (100} SROEEOEBTARIL, (111} FRLEED
ERL DTS SOM OB H D, TOIDeRE
LCESHBILFHL >TSS, ZHHLDOFERIT LR
(3)DFEBBHRBEER LFTETILDOTHS.

AWTZE DR E & 5] XIv7c i B ARk TR TR
ENE=ZMECEROBEEZRT 5.
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