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Transformation Texture Analysis with BAIN Relation
—Monte Carlo Simulations
Ei-ichi FURUBAYASHI
Synopsis:

The merit of use of BAIN relation in analizing the transformation texture was first described, as com-
pared with that of Nismivama (N) or Kurpjumov-Sacus (K-8) relation. This was primarily because
there were only three variants in Bain, while 12 and 24 variants in N and K-S relations respectively, and
each variant in N or K-S was oriented close to one of the three BAIN variants. Secondly, computer sim-
ulations of transformation textures were conducted on steels transformed from rolled austenite using variant
selection rules. In these rules, the work done by specific stress on rolling against the lattice deformation
(Bain distortion) of martensite transformation was calculated for each {001) axis of austenite, and such
Bamn variants that had the work larger than certain critical value were selected.

Transformation textures simulated in this way were successful in explaining Fe-Ni textures experimentally
determined by other authors. Evidence which showed the effect of the sense of the specific stress was pre-
sented; calculations based on the forward rolling stress could explain the case of transformation during
rolling, whereas simulations due to reverse or internal stress of rolling were coincident with the transforma-
tion after rolling. Some explanations were given to the nature of such hypothetical internal stress and

to the mechanisms of variant selection in martensite transformation.
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Fig. 1. Schematic pole figure of all variants of a
orientation, which are transformed from (001)

[100] 7 orientation according to BaiNn or K-S
relation.
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Fig. 2. Stereographic representation of {001}
poles of a variants transformed from cube-
oriented y crystal according to BaIN, NisHi-
vaMa or K-S relation.
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Table 2. Grouping of near-by variants in BAIN,
Nisuivama and Kurpjumov-Sachs relations in
terms of BAIN variants.
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Fig. 3. Experimental {001} pole figure showing
transformation texture of Fe-25.79, Ni alloy roll-
ed by 909, at 400°C in 7 state and air-cooled to
form martensite (after Ape and Ito®).
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(a) : for the “rolling stress’’, and (b) : for the ‘“antirolling
stress’” which is hypothetical reverse stress of rolling.

Fig. 4. Simulated {001} pole figures showing
transformation texture with wvariant selection
rule based on the “BaIN distortion model”18)19),
BAIN relation is used to calculate the transfor-
mation variants with respect to the interaction
between the BaIN distortion and the stress relat-
ing to the rolling. The most operative variant
is selected (i. e. 339 of the whole variants is
operative) .
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Fig. 5. Simulated {001} pole figure showing
transformation texture with the Bain distor-
tion model under the rolling stress. Operative
variants are 749, of the whole.

Fig. 6. Simulated {001} pole figure showing
transformation texture with the Bain distor-

tion model under the antirolling stress. Oper-
ative variants are 559 of the whole.
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(a) : {111} pole figure of y texture after rolling by 87% at
room temperature, (b) : {011} pole figure of a texture in
the same state as (2) and (c): {011} pole figure of «
texture after subzero cooling.

Fig. 7. Experimental pole figures of rolled ¢
texture and two transformation textures of Fe-
30.39 Ni alloy determined by GREWEN and
W ASSERMANNZ23),
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(a) : {111} pole figure representing initial
7 texture, (b) : {011} pole figure of trans-
formation texture calculated with the aid of
the BAIN distortion model, (c¢) : {011} pole
figure of transformation texture without
variant selection, and (d): {011} pole
figure obtained at the same condition as in
(c) but with NISHIVAMA relation instead
of BAIN relation.

AN Fig. 8. Simulated pole figures
L D of Fig. 7.
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