METRELE 54, 39 1992/179

J. of the Korean Society for Heat Treatment
Vol.5, No.3, September 1992, pp.179~185

A= I HID=TH- AN I

B X

LU LU R TR TR T T

Cu-Zn-Al 84719 59 dAlelE
Agz2 9] W3l A3 A7

Fog-ugy
A% 24343

2ol WE

A Study on Change of Texture During Thermal Cycling in Cu-Zn-Al Shape Memory Alloy
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Department of Metallurgical Engineering, ChonPuk National University

ABSTRACT

The shape memory effect results from the martensite transfomation of each individual grain. Thus it is
necessary to study the texture and its variation.

In this study the change of texture during thermal cycling and it's effect on shape memory ability are
investigated. The major component of the rolling texture in the parent phase is identified (001)[110], and
minor components are (112)[110], (111)[112]. {hkl}<100> fiber texture is developed at 45° from rolling
direction. In the case of martensite phase, it is estimated that the major component is (011)[100] and the
minor components are (105)[501], (010)[101] and (100)[001]. According to thermal cycling, severity of
texture, especially (001}[110] component in parent phase and (011){100] component in martensite phase are
increased. The shape memory ability is increased with increase of thermal cycles and also increased as the
direction of specimen approach to 45° from rolling direction. After first thermal cycling the temperature of
transformation can be define clearly and Ms and As are raised by thermal cycling.
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Table 1. Chemical Composition of Specimen.
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Fig.1. Schematic diagram of thermal cycling.
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Fig.2. X-ray diffrection profiles for (a) parent phase
and (b) transformed phase.
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@ A3 MISR =t2dlAole o AT + gt
6 AALGE a=5.381, b=4.325, c=237.675,
8 =88.7°0) A FZo|,

3.2. FAlO| 2o} mE EgxA o HE}

Fig.3(a) ¢t (b}& 77 dwsk o chyg td s
MI18R =tz &lzle|E z2oj(0 0 1) FHEo|}. (a) 2
2o outel gl Alg Afole ¥ FARY JE=
¢ vebdie, (011)[100], (010)[101], (100)[001],
(105)[501] w9 A¥9 AH=7) 58 gon T
£ (011[100] 94 & 4 sk (b) =¥ o gt
A AJH Aol A Ao 7ol vl A=

(rntitol

0 1z}
a  (001)(110]

(a) o :|
v (112){110]

Fig.4. Textures of parent phase in {(a) uni-dir-
ectionally and (b)  multy-directionally rolled

plates.



7b ekeht (011) [uvw]el A9 shafo] Hulo] 434
AFAR=24 & depgo.

#d 4 €5 d922 AAE AeolA 24T F 4
#He] Ag=AE Fig.4o (1000FPxe] Jehyct.
Fig.4(a)x ¥4¥o2 <ddd A4, Fig.4(b)E oy
o2 qtaldt Aldel 3 FAzolc} Anpek g 4
He A% bee F49 dd AR2AA fAG P
vebde o 4 dn i w4 (001)[110],
(M2)[110], (LV[112], 11[110], o)l o]FeNA
Fud AEe (000)[110], (111){110] ocb. o] S
AAALR (hk1}<100> o) A% AY=4L FA5n ¢

(b)

Fig.5. (001) pole figures of (a) martensite phase and
(b) parent phase after 30th thermal cycling.

MEETREW% 54, 3% 1992/183

+& 4 4 Ao

Fig.5€ 29% < A9¢ 3038 A2y He
& Fo A H3ol oA p A3 frol AY THEE
Bhd Aeldt, =3 IAszE 24, dAo)Ed
AHelol wtE Zdel Adza 4E9 WE Fig.6 3 7
o 2yt ol% AFH2 YE dAlelZy Aol g}

*
»
" or ¢ & (001)(110)
>
z * A (n2noe)
14
g s L O o)
2 O (uninzg
] .
g a
el 6 I A
> o o
E
3 a
2 LI VN [o]
[
2k o]
°© o
L 1 A L A
0 1 2 § 30

Nusber of thersai cycling

Fig.6. Changes in orientation dencity of parent phase
during thermal cycling.
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Fig.8. Shape memory ability according to specimen
direction and prior thermal cycling.
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