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Microstructure and crystallographic texture
of rolled polycrystalline Fe3AI

D. RAABE . J . KEICHEL
Institut tar Metallkunde und Metal/physik, Kopernikusstr. 14, RWTH A achen.
52056 Aachen, Germany

Z. SUN
Department of Materials Science and Engineering, University of Science and Techno log y
Beij ing, 100083 Beijing, People 's Republ ic of China

An im perfect ly 8 2 o rdered Fe3Al ag gregate w as cast , therm omechanically hot ro lled and
fina lly annea led at 870 K. Subseq uent ly, t he specimen w as ro lled at 800-830 K to a st rain <.: of
80%. The m icrost ructu re and t he crystal log rap hic texture of the rol led pol ycrystalli ne sample
was invest igated w it hin the range <. = 20 -80%. Th e microst ructu re co nsisted of flat,
elo ngated grains. In num erous g rains st raight slip lines were d etected . Even after £= 80%
recrystall izat ion w as not observed . The ro lling texture of Fe3A1 co nsiderably deviates f rom
that of non-ordered body centered cubic (b.c.c.) alloys and p ure b.c.c. m eta ls. The
[1 1 1J<u vw) texture f ibre (y-fib re) was very prono unced, w hile the [h k I:( 1 1 0) f ibre
[a-fibre] was ve ry weak. The [1 1 2 :( 1 10) orientat ion which represents t he strongest t exture
co m ponent in non-ordered b.c.c. alloys did not occur at all . The t extures are discussed in
term s of the (1 1 0)( 1 1 1) . 11 1 2; ( 1 1 1) . {112}( 1 1 1) and ( 1 2 3: ( 1 1 1) sl ip systems. The
co ntri but ion of crystallograph ic sli p of the various types of potent ial sl ip systems was
simulated by means of the Taylor theory.

1. Int roduct ion
lntcrr uctnllic Fe.lAl based K umakov type B2 ordered
alloys [ 1. 2] have been th orough ly studied in the past
due to their technica l po tent ia l both for low and high
temperature applicat ions [3 Xl in addit io n to the ir
excellent o xidati on and sulfidut ion resistance [8- 17}
Fo llo wing the ....a rious pred icted eq uilibrium phase
d iagrams of Fe a nd AI. Fe )t\ l ha s a n impe rfectly
o rdered II ! IFeAII st ructure a t temperatures.
T > 823 K and an o rdered DO) (Fe)AI) st ruc ture at
T < 823 K (Fig. I) [ 18-23} lIo.... ever, the 13 2 to DO)
phase translormation is very slow (I}O) orde ring of
pure Fe )A I at SOO K req uires abou t o ne week i
[13-17} In the prese nce of tern a ry udditious like Cr.
Mo. Z r. Nb. C and B [e.g. 8] the ph ase tra nsforma tio n
to the IXl.l s tructu re may even cnu rcly be su ppressed
[ 13-17]. T he prod uc tion of Fe )A I requires rela tively
small material costs and the allo y reveals a better
strcngth-to-wcigtb ratio tha n stain less steds [1 - 17}
D ue to the con tro l o f composition a nd microstructu re.
co rrosion resistance and mecha nical properties a rc
considerably imp ro ved [ 1- 17J. especially roo m tcm­
perature ductility a nd strength HI elevated temper­
a tures.

Fo r elucidati ng th e underlying mecha nisms of
strength and d uctility of p last ically deformed Fe_IAI
bused and com pa rable B2 or DO) all o ys. essentia lly
two methods we re applied in the past. First. the infl u -
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cnce of an tiphase bo und a ry.. ene rgy was assessed o n
the selectio n or slip systems [ X.24-2S]. Second , t he
slip lines o n polished sam ple surfaces were an a lysed
[4. 8. 2lJ].

T he intcrprctntion of h igh tcmpcraturc deformation
experimen ts o n Fe_IAI, which rc ....eels all im perfectly
ordered B2 st ructu re. can be sup plemen ted with
com parublc exam ina tions o n deformed FeA I ba sed
sa mples [ 2S -3 1} These investigations ind ica te tha i
d isloca tion movement in Fc )Al ba sed. imperfectly or­
dcrcd U2 a llo ys a t elevated temperat ures primarily
ra kes place on the-e glide systems which a re typically
activated in no n-o rdered b.c.c. alloys. Additio nally.
activation of glide systems with a <I 0 0 ) Burger's
vector a nd :00 I J o r {O I I } slip planes was pred icated
[ n ' -JI ].

In the present st ud y the dist ribut ion of grain o ri­
entations. hereafter referred to as c rys ta llogra phic
texture. which is developed d uring wa rm roll ing a t
T = XOO·8,)0 K of polycrystallinc intermeta llic FcJAI
aggregates. is expe rimen ta lly investiga ted using X-ray"
di ffrac tion [ 14. 15, 32]. Additionally. the evo lutio n
o r the microstrucutrc is st ud ied. T he applicat ion
o r quan tita tive text ural ana lysis fo r the invcxtiga ­
lio n of pla st icall y defo rmed imcrmc tullic alloys is it

useful d iagn ostic means fo r two rea so ns. First. in
technica l terms the di rectional behaviour of polycrys­
ta lline ma terial is generally an integral pro perty of its
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