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MEREL (EX) Understanding for controlling microstructure formation related
to two-phase separation based on the same frame of ordered structures
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MR OME (30) :  Intermetallic compounds which have ordered crystal structures
are used for applications such as strengthening phases of heat resistant alloys for jet
engines and gas turbines, and thermoelectric materials which can directly convert the
waste heat into electrical power. We focused on two pairs of intermetallic compounds which
have falsely similar ordered structures and are separated as two different phases.
Morphology of microstructure of Half-Heusler type TiNiSn, an excellent thermoelectric
material, was analyzed especially focusing on interfaces formed by phase separation
between Half-Heusler and Heusler pahse. Effects of resemblance and difference in ordered
structures between L12 and E2: types on mechanical properties were examined for NisAl
with solute carbon atoms.
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Alloys Compressive

axis Ni A C NiAl
2.1C [-123] 734 245 21 301
2.5C [001] 730 245 25 301
3.2C [-123] 720 248 32 291
3.6C [001] 721 243 36 301
4.1C [-123] 712 247 41 291

46C  [123][001] 719 235 46 311

5.2C [001] 717 231 52 311
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Plastic strain, £ /%

NLAIC, alloys  Orientation So Sc Sr N R

[-1,1812,3467] 0479 0423 0351 0.734 0883

So = Schmid factor for (111)[-101] slip
Sr= Schmid factor for {016)[-110] slip

5c = Schmid factor for (BOL)[1-10] slip
R=5c/S0, N=5r/ 50
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Compresslve flow stress, & / MPa

Ni,AIC,  alloys Orientation So Sc Sr N R

[0018,0070,1] 0435 0.062 0.050 0115 0143

So = Schmid factor for {111)]-101] slip  Sc = Schmid factor for {001}1-10] ship
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