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Abstract

We investigated the change of mechanical properties for TiNi shape memory alloy by heat treatment.

6061 Al matrix composites with TiNi shape memory alloy as reinforcement were fabricated by vacuum casting. TiNi
alloy has the maximum tensile strength at 673K treated and there is no change of tensile strength and hardness at
448K treated. The composites, prepared by vacuum casting, showed good interface bonding by vacuum casting. It was
about 3m of thickness of the diffusion layer. Tensile strength of the composite was in higher than that of 6061A1 alloy
as increased value of about 70MPa at room temperature and about 110MPa at 363K. We thought that the increase of
the tensile strength at 363K was due to reverse transformation of the TiNishape memory alloy.
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Fig. 1. Schematic diagrams of heat treatment cycle. (a) isochro-
nal annealing tratment, (b) isothermal aging treatment
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Fig. 2. Variation of the hardness for TiNi fiber with isochronal
annealing treatment temperature for 2hr.

AU Y AE A2 F o]F FHo BBl FY=F
720 CE sto} AT E7)A F23Act. F2F E3A
2E 400TCoNA 24217Hge #A3t HE] F AHdsho]
ASTM A370 #79 JAAFHe & shgatict. Fhd
u} 7% SEM (Hitachi $2400) & o]-838}e) A|F A5 2] v]A)
=2 s, vz FEE g FAAEE Dix
-Keller e 2 1527+ AA3l9t). = EPMA (Simadzu
EPMA1600) & ol43ted Al uh-3-3-& EA3)9c}.

3. Zut & nE

3.1 TiNi Z2Exiel 54 ot

Fig. 29l EA1A& %o o} TiNi fibero] A=
35 vehl gt SARXE 27} ZU1gel wet ARghe
of7t Absgh 3 Al ade AFE vrepi L Qlnh o)A
& A3 E7} &Eigtel gl A &5 Te(F3 YA
3 B2 HAg4) o)At oJ3ke 2 Als ). ® 673K
ok7ke] Z71E velE 2 TilNLO, TinNis 59 A
E12190) 93 Zo B Alg HW, 673K o)Al A Fhast
AL AHAAN 7 A2 A} Fig. 3& T4
Tof| w}E wjAzA o) WiskE iepiich Aol AT
AR o}H)g martensite 2L & = gk (o) oA
Ao 2 vephd BES TiNi0.ol9 Fd4ubde Tiy
Niiw ASEE 2322 (e), ()oixe AAAA?
o5 A zz| 0] W3lF A& FHAY 5 Utk E T4 &
7} Z71gel wet AAAS @ ajMzAoe] P} zoiEt

E AL ¢ 5tk 4] AlEREY 9 E $EE
A7 =E Fig. 49 Jellidct. A=A Aol op3
742 R 673K T A Hghs Vel 2 ojde &
= SARE7} FATE et 2318 padtes 4
3o pelich, o]¢} 7o) 673K o] F ol A 43 Fe A&
257} Z7Vgel aet H4EE AT AadE AF A
Y So] golx] Wye] §o0]'W3}7] fFo® AlE Mt

Fig. 5% TiNi fiber® 813K olA 2hr d#=) ¥ 448K
N4 LA Ee wE A=Y WIE vephd Aol o=
233} 38 A4S 71AAY AFAIR o2 AR 2] A
H3lE AR 7] g Zle|w AR et & Hste 9iAd

fo & o rr e X



hFE g7 A7) G- - ol WA - ol e ATF =Y A% TiNi Y41 ALF A3 6061A1- 1059

Fig. 3. Optical micrographs of TiNi fiber with isochronal annealing treatment temperature for 2hr.
(a) non-heat treatment, (b) 573K, (c) 673K, (d) 773K, (e) 873K, (f) 973K
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Fig. 4. Variation of the yield strength and tensile strength for Fig. 5. Variation of the hardness for TiNi fiber with isothermal
TiNi fiber with isochronal annealing treatment temperature for aging treatment time at 448K.
2hr.



1060 FXArEHA) AR A125 (2001)

Fig. 6. Optical micrographs of TiNi fiber with isothermal aging treatment time at 448K.(a) Ohr, (b)
3hr, (c) 5hr, (d) 7hr, (e) Shr, (f) 11hr
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Fig. 7. Variation of the stress and tensile stress for TiNi fiber
with isothermal aging time at 448K.
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Fig. 8. Optical micrographs of vacuum casted 2.5 vol% TiNi/
6061 Al composites.
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Fig. 9. SEM micrograph of interface for vacuum casted 2.5 vol%
TiNi/6061 Al composites.
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Fig. 10. EPMA analysis of interface for vacuum casted 2.5 vol%
TiNi/6061 Al composites.
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Fig. 11. Stress-strain curves of vacuum casted 2.5 vol% TiNi/
6061 Al composites.
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Fig. 12. SEM micrographs of fracture surface for vacuum
casted (2) 6061 AL, (b) 2.5vol% TiNi/6061 Al composites.
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