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Abstract-The evolution of the crystallographic rolling textures of B2- and DO,-ordered polycrystalline
iron aluminides is described in terms of Taylor-type simulations. The contribution of crystallographic slip
on the various types of glide systems, particularly the influence of {112}<III > slip is examined, The
evolution of the aspect ratio of the grains during rolling is considered by gradually relaxing the externally
imposed strain constraints with increasing deformation, For simulating low reductions, full constraints
Taylor-type conditions are assumed. For describing intermediate reductions the lath model and for large
reductions the pancake model is employed. The ratio of the critical resolved shear stress of the {II O} <III >
and {112}< I I I > slip systems is varied. The predictions yielded by impeding {l1O}<Ill> systems and
promoting {l12}< III > systems (r :110 1( 111) = lOx r:II2I<III») are in good accord with experiment. The results
are discussed in terms of the energy of the antiphase boundaries and of dislocation core effects.

Zusammenfassung-Die Entwicklung der kristallographischen Walztexturen von B2 und DO, geordneten
Eisen-Aluminiden wird mit Hilfe von Taylorsimulationen beschrieben. Der Beitrag der kristallographi­
schen Gleitung auf den verschiedenen Typen von Gleitsystemen, insbesondere der Einflu13 der {112}(111 >
Gleitsysteme wird untersucht. Die Entwicklung der Kornform wiihrend des Walzens wird durch eine
zunehmende Relaxation der von au13en vorgegebenen Verformungsbeschriinkungen im Verlauf zuneh­
mender Verformung benicksichtigt. Fur die Simulation geringer Umformgrade wird vollstiindige Verfor­
mungskompatibilitiit im Sinne des 'Full Constraints' Taylor Modells angenommen. Zur Beschreibung
mittlerer Umformgrade wird das sogenannte 'Lath' Model und fur hohe Umformgrade das sogenannte
'Pancake' Taylor Modell angewendet. Das Verhiiltnis der kritischen Schubspannung auf den {IIO}( III >
und {ll2}(l I I> Gleitsystemen wird variiert. Die Modcllvorhcrsagen, bei denen die Gleitung auf
{110}(l I I > Syste~en behindert und auf {l12}< III > Systemen begiinstigt wird (r 1101( 111) = 10 x r 1121<111,)

weisen eine gute Ubereinstimmung mit den experimentellen Beobachtungen auf. Die Ergebnisse werden
auf der Basis von Versetzungskerneffekten und der Energie der Antiphasengrenzen erortert.

1. INTRODUCTION

The mechanical properties as well as the excellent
oxidation and sulfidation resistance of intermetallic
iron aluminides with compositions near that of FeAI
(B2) and Fe3AI (B2 or DO]) at low and elevated
temperatures have long stimulated the research in this
field [1~17]. The DO] unit cell consists of four inter­
penetrating face centred cubic (f.c.c.) sublattices, one
of which for the state of perfect order is occupied
entirely by aluminium atoms. For perfect B2-type
long-range order, two of the sublattices are occupied
by aluminium atoms,

Especially, imperfectly B2 ordered Fe]AI based
alloys are promising in industrial terms, e.g. Refs
[13,14]. The production of such Kurnakov-type
compounds requires relatively small material costs,
Furthermore, these alloys [II, 13, 14] reveal a better
strength-to-weight ratio than some stainless steels,
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Due to the control of microstructure and compo­
sition, the corrosion resistance and the mechanical
properties of Fe.Al-based alloys were considerably
improved, especially the room temperature ductility
and the strength at elevated temperatures [11~14],

Numerous studies have tackled the influence of
ternary additions like Cr, Mo, Zr, Nb, Hf, C and B
on the properties of these compounds [11~14], Most
of the alloys presently under investigation reveal a
B2-type structure with perfect (FeAI) or imperfect
(FeAI and Fe]AI containing up to 7 alloying el­
ements) long-range order. Pure iron aluminides with
more than 24 at % aluminium content usually reveal
a DOj-typc long-range order after slow cooling of
only 1O~20 K/day [8,9, Il, 12, l8~20]. However, in
the case of rapid cooling or thermomechanical treat­
ment of iron aluminides with ternary additions,
extensive primary solid solutions have been observed
which include long-range ordered areas based






























