Development of new Inver-type alloys by controlling stress-induced
transformation of thermoelastic martensite and its industrial application

16

14

15

16

17

18

29,400

15,400

16,100

14,700

9,000

84,600

NEC




(a)
Pure Cu
I-'-:-:lti.“."'?\}i (a)
. Cu-zZn-Al
N Cu-Zn-Al
e 20
1 100
15 0.49%
9
NN 0 1b) 9
Moo 9
1 | | 1 1 1 1 1 (III.I.II | | 1 1 140 100 40
®) 20 0+ <107
(RD)
(ND)
(TD)
ND
100 -80 -60 -40 -200 0 20 40 6O 80 100 120
Temperature /ol
Cu-Zn-Al X
(a) RD ND TD
P3
Cu-Al-Mn TiNi Cu-Al-Mn
TiNi
Cu 3
80 150
(a) Ageing at 80°C (b) Ageing at 120°C 5 80
Ilﬂ.g Un-aged 11 0--‘
e Un-aged 120 10
L0k sh
E 50h 10k
= 150
100k 10k
150h S0k
S100 o 0 50 100 -100 50 0 50 100

Temperature / 'C

Temperature / 'C

RD

TiNi

100

100




R

RD2 450
N T
Temperature / Termperature /
Cu-Zn-Al (@)

(b)
3(a)
1
4
P4 (1)
1st

Cu-18Al-11Mn at.%
" 8%, RD
|5><10 190 90
TE of Cu
" 1 " 1 " 1 " 1 " 1 " 1 " 1 " 1 " 1 " 1 " 1
-100 -80 -60 -40 -20 0 20 40 60 80 100

Temperature /°C

Cu-Zn-Al

Cu-Zn-Al

+a2

ND

200

B
fcc
Cu-Zn-Al
(e
B
2
2
P5
10

50

Cu-Zn-Al

400

@




(1)

(2)

3)

(4)
(5)

(6)

(1)

(@)

J. J. Wang, .T. Omori, Y. Sutou, R. Kainuma and K. Ishida, " Microstructure and Thermal
Expansion Properties of Invar-type Cu-Zn-Al Shape Memory Alloys", J. Electronic Materials,
(2004)

Y. Sutou, .T. Omori, J. J. Wang , R. Kainuma and K. lIshida, " Characteristics of
Cu-Al-Mn-based Shape Memory Alloys and Their Applications”, Materials Science and
Engineering A, (2004)

Y. Sutou, N. Koeda, T. Omori, J. J. Wang , R. Kainuma and K. Ishida, " Cu-Al-Mn-based
Shape Memory Alloys and their applications”, Metals Materials and Processes, 15 (2004)

, , , Cu-Al-Mn ,74 (2004)
2, 26-32.
T. Omori, Y. Sutou, J. J. Wang, R. Kainuma and K. Ishida, "Effect of Microstructure on
Two-way Shape Memory Effect in Cu-Al-Mn Alloys", J. Phys. 1V, France, 112, (2003)
pr507-510.

R. Kainuma, J. J. Wang, T. Omori, Y. Sutou and K. Ishida, "Invar-type Effect induced by

Cold-rolling Deformation in Shape Memory Alloys ", Applied Physics Letters, 80 (2002)
4348-4350.

J. J. Wang, .T. Omori, Y. Sutou, R. Kainuma and K. Ishida, " Microstructure and Thermal
Expansion Properties of Invar-type Cu-Zn-Al Shape Memory Alloys", TMS Annual Meeting,
Charlotte, USA, (2004).

Y. Sutou, .T. Omori, J. J. Wang , R. Kainuma and K. Ishida, " Characteristics of

Cu-Al-Mn-based Shape Memory Alloys and Their Applications ", ESOMAT 03, Cirencester,
UK, (2003).

(3) T. Omori, J. J. Wang, Y. Sutou, R. Kainuma and K .Ishida, "Two-way Shape Memory Effect

o
(2003)
2 ___

1)

Induced by Bending Deformation in Ductile Cu-Al-Mn Alloys", /COMAT, Finland, (2002).
: , "Cu-Al-Mn "

, (éooz)




