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Effects of Aluminum and Nitrogen Contents on Recrystallization

in Fe-Al-N Alloys

Synopsis:

Tadashi ICHIYAMA, Jkushi YOSHIDA,

Mizuo EJjmmA, and Osamu MATSUMURA

The effects of aluminum and nitrogen contents on recovery, recrystallization and texture-development

in Fe-Al-N alloys were investigated. The specimens could be classified into two types according to

their annealing behaviors. Alloys which contained less than 0°029, aluminum belonged to type I, and
those which contained more than 0°06% aluminum or both aluminum (0°06%) and nitrogen were

classified as type II.

During annealing, type I alloys recovered to a greater extent than type II in which recovery was

inhibited.

In type I alloys, the recrystallization proceeded gradually after it had started. At 720°C, these alloys
gave the {544} (225) oriented recrystallization texture. This orientation became prominent as alumi-

num content was increased.

On the other hand, in type II alloys, the recrystallization proceeded rapidly once it had started
because of their larger driving force for grain boundary migration. At 720°C, some specimené which
contained 0°06%, aluminum and less than 0°0059; nitrogen yielded the {111} {110+ {554} (225> ori-
ented recrystallization texture, but the others, which contained excess amount of aluminum or nitrogen,

showed a wider scatter from these orientations.

Discussions were made concerning the processes of texture development in Fe-Al-N alloys.
(Received Feb. 18, 1971)
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Table 1. Chemical composition of specimens (in wt%) .
Specimen | -Sol. Al | Sol. N C | Mn P | s | si | an | o
A <0005 | 0-0010 | 0-0025 | <0-001  0-002 F 0°003 | 0°005 = <0003 | 0-008
B 0-03L | 0-0023  0°0011 | <0-001  0-002  0-004 0-008  <0-003 | —
C 0-016 ./ 0-0011 , 0°0024 | <0-001 0002 0005 : 0-003 <0003 ; 0°-006
D 0-062 | 0-0010  0°0031 | <0-001 - 0-002 0-004 , 0-007 = <0-003 | 0005
E 0-130 . 0-00l16 ; 0-0017 . <0-001  0-002. 0-004 . 0-004 <0-003 | 0-006
F 0-060  0-0053 ‘; 0-0020 & <0+001 |, 0-002: 0-004 | 0-007 ' <0-003 | 0-006
G 0-05¢ | 0-0195 | 0-0027 | <0-00l | 0-002; 0-004 | 0-008 | <0-003 i 0.004
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Photo. 1. Microstructures of specimens, cold rolled 709 and heated to 720°C at the rate

of 50°C/hr.
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Fig. 2. Variation of diameter of largest recrystallized
grain with temperature during heating at the
rate of 50°C/hr.
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Transmission electron micrographs showing recovery and recrystallization of
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Fig. 5. (200) pole figures of the sheets cold-rolled 702 and heated to 720°C at the rate of 50°C/hr.
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Al inE Mk D(ALl=0"062%) EEICHEMT 5 &
EEFHSEEE ypel KT 5. HEDIXEIER
AR BT 5, 720°C kv Twihd
{1113C1105 +{554}€225) o3& L 7-{hEME #H 75
s 5, RELF (A1=01060%, N=0°0053% : Typel)
ThbbBED 7V T Fov K &R U ERSE AT
TR AT T 5 &35 2T X »who,

EBHE OIIRTHD Wk W T XBET RIEOMTIc X b,
TV R Fov NITIE, BMEMR TS AIN ZirHis 87k
BERY & R & LB LT, REHRIIMFIEND
& & B EHEMHEI R OB F D REL LD, &<
I} = b)) v 2 ATOIRIZIENHZECTHD L%
KL, TREEBHEBEHERP LTIV FRITET D
{111} 5O R HEE L. B SRR
DFEBERIHVEROBRIE L ETPRRIL D)
T XV TR EEAROFMEFESEL W
RVWHLTWw3.

B8 2 SHAERICE 58RO FAEEEC S XIETE
BEFRISA2— 550 IEREMohEC >V,
PRS2 T X D RIS hTnws. s 7r +
R BT 5B EREMADOIEMNEBEDOZE, L
PBOCY I AZ~DEFREDOEERNETHIE, £
EREASIEPIND 2R LIz TEHOY 3t L
PO ALY, FE X0 REECEEMBRTELSD
ANhen AN offHic X &b b AIN o iss
B ERFL, ZOxHam AN HBHEROHARIT W
TIIAZ v TELLDIMEYRTIEH .

BLEA BB DEs XU F ickida {1111KI1105+
{5543<225) DOFEZ, F & LT EEOHMKEEIZD
LSO FHREGEEOBERAERICRERT 2 EF 2605, %
7AEDOHRARGFEICIZ 2 53 22 — (GrH&AIN) HiH
DFRREWBEFRL TWS LHERlER 5.

Al FhnE KD X v X 5t itk E (Al=0-130
% :typel) Tix, E{ESIHIEH, TSR RD
L5 T AROTRELERD, FRECONTLEDE K
ET5X5RTOLNBZERIRPD L I PTwBIC
Lprb Y, 720°C kT (111} ~oEHBmHE
DX hiEa»iciv. NLRUBINLIDIE VT IV I

Fov FERIZ B DR » ST hIE, OB E REH
Dxbvd Al EEL, TIHBICTORERETES
7o, {111} BERESEIRMICAR SN WEEXD
ZEHTED. B EOBIENKESHHE DO LN
IDNIRENVZLZLDHELBERT T 2LERDD.
BUEMRRIROFE L LT, BERNEBREWHEIRE
{111} ~DOERMPBPL L EWE VI HEDI STV 5.

IHE TN LA E LD TERVERA~E DA
oWT, BESREAHEICEXIET Al o8y
RT &P, oFzE D, F, G(N=00010, 0-0053,
0:0195% : \Wwhd typel) ZH#T Bz Lick D, Al
%49 0°06% &irk EDONFTOREE DWW Ttz .
FEID & BV F & o B SESHBICE T 5 B
TTRHBRIERDTH D, RBGR NS LIEL
T} ~DEHHBTH. 2O 2 EIT[EEH» SRS MK
EFTEDBRET, WED, Fiikwvtidwing {11}
B REE R B oI HIREBITH D, B Gtk W T
EREREES ST TWB I 2 EWRTHEZE L LN
L. — LT REGEE ERKEED ThiCiET D)
oW THNE, 5CRDIEEEF X 0 id 30y iiE
THID, HPGEHHABEF LI OPEHWVEETHRED D
DDXDEFNE W (Fig. 1), 2 HOEHFBERITF—
Al BETHoThH, NEBIZIOTHELEZEROHEEH
BB ZH D, Lo CHfaREailisegEz 505
TEERLTVS. NEOEEIZ DWW TOHMIEAREE
OIS TRV, L7 AIN GRERD, RE
&) X BB L Ebic, AIN L LTHHTSLFTON
DHEFDLEE T HLENDA S, LEAERTIIAIE
OEBE LT, T{{HEWNLRILDOEDITDNTDI
B EFess, £ OWMEOrLHEEIT5L, XhEW
N~ (FEREBREDTIVEI F0 RO L~L)
BWTh, ENULARVCHELTE LB Z EMNFEND X
SiIBbhD.

5. &

Al B XN EDfEL R 5% EFZ 50°C /hr T
MEE L7 & & QEETREREGHEZ TS, >EORMES
7.

(1) $EEEZRC I, EEESERETE Al @5
FUNBEREFELTZ 2044 FILX G5 Eh5. typel
EEES T AP TR 5HDT, LEDA]L (=
0:02%) ZiHRMLIZbDMBINICET 5. typel yxEIE
HBIEEND HOT, HiEpIE < @ Al (=0°06%) %is
MUZbod, Fiod Al (=0'06%) XN 2EE
WMLz ORI ET 5. MEOEERETDOEE

i
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2252 & & #

s 57 & (1971) £14%

D% BEEEFOEZBILD L SWTHHASINS.

(2) THSSESMEITS v, #ligkicdiio Al
ZIRINT 5 (Al<0°02%) Z LizXx b {554}(225) ~dD
HASELL D, X5 Al 234 (Al=0'06%) &
{H1}C110) + {554}€225) Hizhhrdicd. Tiebb N
LARWBREDLDTEL TH, Al ZRNT 522 KXo
T {1} 5T RESRD T 2:7?»166 L LAL
aﬁﬂkﬂﬂx_@ (Al=0"13%) &ifitc {111} ~DER
57 5. Al (=0.06%) &&:%G;N%%hm??ﬁﬁﬂbf:i??f
&, N»50°005% F2EET Hh i {1113110) + {554} ¢225)
~IEFTT 525, NAGRENT/ D (N=0102%) & kit
FEL~DEFHMTHL 7 5.

(3) {111} BEESAEAMENT, typel T typel
THHEREINDSD, TOERERIfE S 1 FToeRk
5bDEEZLNS. typel TREE LTEED FhAL
RIFHEIC S &5 < {11110y + {554)<225) THiEaatzid
BIRARICEEL, type | THEHEARD X W OFALRR
/P E <, U A BERRMKERRIC 3135 {554}
C2HEFEMBLOBRKEIZEET 2 L Bbh 5.

AT D FEFeH B S /o H B ASELEk (BR) 38 B
AR DEA =L S OEERT 5.
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