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M. Murakami, Tetsu to Hagane-Journal of the Iron and Steel Institute of Japan.
72 (1986) 1574-1574.
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H. Otsuka, H. Yamada, T. Maruyama, H. Tanahashi, S. Matsuda and M.
Murakami, Isij International. 30 (1990) 674-679.
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Alloys studied

Al-0 Fe-30Mn-6Si (Shape memory alloy)
H. Otsuka et al., ISIJ International 30 (1990) 674-679.

Al-l  Fe-30MnN-5Si-1Al koyama et al., 2006 Fai Meeting of M.
Al-2  Fe-30Mn-4Si-2Al

O. Grassel, G. Frommeyer, Mater. Sci. Technol. 14 (1998) 1213-1217.
Al-3 Fe-30Mn-3Si-3Al (TWIP steel)

Ibid.

Al-4  Fe-30Mn-2Si-4Al
Al-5 Fe-30Mn-1Si-5Al

it: -0
A6 Fe-30Mn-6Al (unit: mass-%)

SFE increases
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-500
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200 400
Temperature / K

600

800

Grassel et al. Curtze etal. Dumay et al.
Al-0 15.45 11.3 71.77
Al-1 23.62 18.96 12.53
Al-2 | 31.52 26.53 17.21
Al-3 | 39.16 33.99 21.81
Al-4 | 46.54 41.37 26.33
Al-5' 53.68 48.65 30.77
Al-6 60.58 55.83 35.13

Unit : mJ/m?

Al-2 alloy has the AG value slightly below zero at room temperature, indicating a
delicate thermodynamic stability balance between the phases

23
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Low-cycle fatigue properties

Low-cycle fatigue conditions:

Symmetric tension compression R=-1 T ——— =
Constant total strain, Ae: 2% - 125 -
Load frequency : 0.1 Hz 80

Effect of the chemical composition on the low-cycle fatigue life of the alloys deformed at A&=2% T

A
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g S |5
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< S

1 | 415

0 | Fe-30Mn-6Si (SFE=7.8 mJ/m” [1]) 46

0 2000 4000 6000 8000

Fatigue life, cycles
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Martensitic transformation behavior

[ | XRD patterns of AlO, Al1, Al2 and Al3 alloys subjected to LCF tests at £=2%
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Microstructures after fatigue fracture
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Prediction of deformation mode under cyclic loading

A SFE increases
7))
0
v Ms°C
*(T) \
Y \
o
o
o C
X
N
o Ms Md [Tt .
Temperature

A:e-slip+ B:y—¢ (stress- || C: y-slip(ext.) + y—¢ :y-slip(ext.) Wl E : y-slip(ext.)
further y—¢ |f assisted (strain-induced) y-twinning + y-slip(pft.)
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