Two Types of Ferrous Polycrystalline Shape-Memory Alloys

Showing Superelasticity (FeENiCoAlTaB, FeMnAINi)

Prof. Ryosuke KAINUMA, _ _
1. The Ways to Give Superelasticity to SMAS Asst. Prof. Toshihiro OMORI (Tohoku University)

®Shape Memory Effect--+-heating is required to return
to original state (original shape).

®Superelasticity ==-heating is not required to return
to original state (elastic deformation).

superelasiticity

®Martensitic transformation should be thermoelastic
to gain superelasticity.
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®Introduction of (partially) ordered phase is required. heating h wees
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2. Alloy Design of FeNiCoAl and FeMnAl alloys with ordered precipitates
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3. Thermoelasiticity (only for FeNiCoAl) 4. Superelastic Properties
Rase=1.0 . .
: - : FeNiCoAlTaB FeMnAINi
(a) Fe-28Ni-17Co-11.5A1-2.5Ta (b) Fe-28Ni-17Co-11.5A1-2.5Ta-0.058 1000

o 11F As-Mg=38°C 11F  As-Mg=24°C 1400 A 1600 —— —

8 (b} {035}<100> texture T=25°C gmﬂ Ni-Ti

i.;‘c_-“ 1.0F 10F Aifs 1200 800 % 800 e

= = 1000 oo gwg %u‘cF

B L o () NiTi = 1%

% 09 0ol / % = %’ 800 0 Stram (%)

o s A 3 z -50°C 20°C 150°C

= 08 o8k £ 800 8 400 F

S ; L L L 1 “ 400 3 —

g 07F 200 -100 0 100 200 . 200 |

ot Temperature (°C) - »
08 . . . 4 | Thermoelastic behavior of 0 e o il -

200 100 0 100 200 FeNiCoAlITa(B) SE Strain (%)
Temperature (°C) rain (%)
5. Comparison with Conventional Metal Alloys
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