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ABSTRACT

Since the reverse shape memory effect(RSME) was reported in a CuZnAl alloy, further study has
been done on the mechanism of this phenomenon and reported that it occurs by the bainitic
transformation. But the present authors revealed in the previous work that the RSME in a B2 CuZnAl
alloy is not caused by the shear process involved in the bainitic transformation and also that the RSME
takes place as the remaining a’, phase, which is two-step transformed strain induced martensite, is
newly transformed into a phase. In order to provide further evidence in supporting the facts, thus,
more detailed investigations have been carried out in a DO, CuZnAl alloy,
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Table 1. Chemical composition of the specimen.

Cu Zn Al
wt% 69.9 24.0 6.1
at% 65.0 21.7 13.3

I'able 2, Transformation Temperature{(K) of the
specimen,
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Fig 1. Schematic diagram of apparatus for measur-
ing shape change.
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Photo.2, A series of photographs of a Cu-24.0Zn
-6.1 Al(wt%) sheet showing successive

shape change on heating.
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Fig.2. An illustration of shape change with increas-
ing temperature. The sheet was bent to give
initial 141" deflection.
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Fig.3. Plot of initial amount of bending deformation
vs amount of shape change.

a7 92, SIME AAA 7= Y23 WYL
L5t FobAol wet FohebA Hep
saadee Alge FEFH o SAuse s
Evh AAs) AAH] AL ddefydet,
Y oggd s A F ohA #dabe] Jehe
o, shis SIMo] *néfs}-t« Aoli o sy 4%
3hal e Alelrh. Axbe SIMe 4wzt A d
Aoz slEo} 27| u}]—.—o]] 2] €} A 7 £ (pseudoelastic
Holz|mt, FapE stde) o8 SIMe} &
d3o g SMEH Jelled', o 5 g4o] Ao
2, o2l gHer dojur|e dd & 32 ¥4

rlo

E Al o
Xl

behaviour) &

2 oI NaE =3 Aol FIAYF £ o
(S13K7AR) % 4HMIEE olshol A8 7be g7
o § 3} (reversible shape memory effect) & iepuilc,
o W4 WAANFE ool Baslel e, o
of ghzd, FUAYYL Adoldel sl e SIMe 3¢
Aol 4" (f1—F)2 FAlel SIMe| olxtde ()~
a)E Qo I F TP deieldy st
e ARE Al WET A% P EAE b
o, Agulol o|gH 8 a’ ntEHAL| Edbe] whE
gl iste dest oz Fgdcty @

o.

web & Al 8ol Mol SMEE SIMe] 4de o3 o
olip= Helw, SME7} deofud Hole Azel a'4
o] AR 2 ez A, old AF a vE
HalolEs ¥ 22 2EoA: EotAdeA 2 Ao
o8 o4 49 Aoz odAHTg, £ x5 SMEo\]
oa Ao H4& A 3 &eA Zae
5 SIMe| 7} o' Ao wigle], 1 wlE
HAs|Hol 57 o4y wfolatn Antsc =3
HY o] 2 Wgoz Qs o 4ke] Aoz

Asds AAE 45 g

l
ol M
L
ol 1-n

o
ol
ol o o =

&
j

ta
2

R - LR ?‘51—_1,(] 2 g‘_z‘ig‘_} oA n}a E{],\].o]E
dejo) Mfgxoteholq FHdsslod shdstd o 54
SMEo] ols) delel g4ez 7ef 100% 828}, of
F A% AQaAY B YA o ol4el H4d

e gtk 3 ol Aeolde RSME7 dojubd g
g,

ol Azt Zol £ gl 27l we} 22 dEhie
of2}rbx HaE Figdol =4Hoz vepiic. of
Al bR @A o el nAG AAES FHAA &
obstel ot Aok 2 $EA8E 2l Aol

| One way SME

™~

below M¢ RT

683K or
below M¢

[ Reversible SME

~ N

below My

RT 530K

I SME & RSME

™~N S/ ~

RT S30K 683K

Fig.4. Schematic diagram of various phenomena
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Fig. 5. X-ray diffraction patterns in Cu-24.0Zn-6.1
Al(wt%) alloy.
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Photo.3. Transmission electron micrographs of the SIM's(8,) formed by bending deformation at room
temperature,
{a) BF image of g, (b) DF image of spot A, (c¢) SAD pattern, z=[001] /4, [010] g.. 'd) key
diagram of {c).

Photo.4. Transmission electron micrographs of two-step transformed SIM’s(a’,). The specimen was deformed
and aged to 523K,

(a) BF image of a’;, (b) DF image of spot A, (c) SAD pattern, z=[111] 8, [011] &', (d) key
diagram of (c).
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Photo.5. Transmission electron micrographs of two-step transformed SIM’s (a’,). The specimen was deformed

and aged to 573K.

(a) BF image of &',, (b) DF image of spot A, (c) SAD pattern, z={110]8, [112]a’,, (d) key

diagram of (c).

Photo 6. Transmission electron micrographs of the stripe « phases. The specimen was deformed and aged to

73K,

(a) BF image of the stripe a phases, (b} DF image of spot A, (c) SAD pattern, z=[001]4, [o11]

«, (d) key diagram of (c),
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