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Phase Transformation Characteristic of Nitinol Shape Memory Alloy
with Annealing Treatment Conditions

D. I. Yeo(School of Mech. Eng., Kumoh Nat. Inst. of Tech.), S. H. Yoon(School of Mech. Eng., Kumoh
Nat. Inst. of Tech.)

ABSTRACT

In this study, phase transformation characteristics of Nitinol shape memory alloy with 54.5wt%Ni-45.5wt%Ti were

investigated by varying with annealing treatment and cutting conditions through DSC(differential scanning

calorimetry). Annealing treatment conditions were considered as heat treated time of 5 min, 15 min, 30 min, and 45

min, heat treated temperature of 400°C, 500°C, 525°C, 550°C, 575°C, 600°C, 700°C, 800,

and 900°C, and

environmental condition of heat treatment under vacuum or air. Cutting conditions were considered as no cutting, one

side cutting, and two side cutting. Tensile test was also conducted on Nitinol shape memory alloy to investigate

thermomechanical characteristics by varying with annealing heat treatment histories.

According to the results,

annealing treatment and cutting conditions were found to significantly affect on phase transformation and

thermomechanical characteristics of Nitinol shape memory alloy.

Key Words :
characteristics(2 /7] A A £4)
1. M8

Adt FEAeE g I Zet w4
EYE #E 3&."?}7]‘3”1‘@'%% w2 dizdd ¢
& I BAEA, FAARE, 45 o s
Zb2E AA 2 ZE7)o s 9t ~vbE RgRn
14%510121”4 o= olejdt A7 AFEE EF
F, oFg 71d Fo] aRIIIA kel $-8-8)
EE B2 o] . YAV AF 4/
AR EA4L 28 25dAE & AgFA e 2
Ul E i)l ke oA A Hyss vk
BlALOlE Ab sjole] nlghab A Abwlghol] o sl »|uigl
c}, Q_:EilL]“']fi Aol Al ul2”lAbo]E 4o 5ol W
g AEHE vtERAL]E wgtole} dtal mpEglAL
o|E %Loﬂ*i 2 REH Yol E o Hte *LEH" =
ggkolgl gl 7| &0 HAA7AgF Fol M U 4
ElEl 5 0.8 T4 % Nitinol g4 7 9ga& iﬂ*! ?}HOL

426

Phase transformation characteristics(%¥ 2 E41), Shape memory alloy wire(H7]stE 2lolol)y,
Annealing treatment condition(o1'd ¥ B x]2] 23), Cutting condition(E & =

), thermomechanical

T2 BPEE 2 oAt 4 ATEH A
9 R, PhEdAtlE e AR HATES Bt @
ARATFE B Tol ul 7H o sof 9

S8 R U st deiela mssls 4,

%‘{W%l Fa Az s %Eoﬂxu o e
7 © AL A3el At HolbEe AL AEEo
2 uEeld, ol#igk oAk 7]0"61-:1— FHHNOT &

£317] el e Pl dgEe €4/71A44 5.*3
o] MAE Aol hFt AA N A7} 3P| ofof
sheh1-4]).

B AFoMes ol 4 i i
7| gk gol Ao sl A
) 2183 AAINATTE 54 5wt%Ni-45.5wI%TIiE
TAE AA 1mme P47 9ol o|(Nitinol
SM495, Nitinol Devices & Components)o] D} 4 32
2, dxe] AL, A4 97 21 T Azt

e

e G ol g ¢
Lo



e kst dxje] 2d8 nedigich 53 4
g 23 w2 g 548 =AY 8 () €
Mgl 258 ugdd g dg AgE figAse
A% @ 48 AS 24 ofg dAHg g
A= A% 3) "y geae EHel g4
= abglatel 24 #5 5 ngsiglon e =z
Ao W Azl EAS A7) Y8 (1) Fyd
ol gle 4% (2) Fetdo] % 4% (3) ZetHol
F2Q %%% Lt s ez ARAAEE
=23 dAe zdol W 7AY MR 2AE
t},
2. AlEHUHY
2.1 O{HdE LAz

Fig. 1(@°le dd™ 4dxgg 9% #Avz
(Lindberg, General Signal Company)¢} & t(K-type,
Omega)7t 228 2=FA4X(SA 32, AOIP)7}
gl Qloh ojdd dAelE Fdste TU¢ A9
o] g e Abshate] %S HanEr] A
Fig. () o] AlEE 9@ Yo IFAHYES
g o A" Ay 24 HEsh

A ARES 948 7 AT od¥ EXeE
Mg AR HE 4 %E% 700°C§_ k!
 ohg dAel Ae () SE (2
458 Lo WA AS
dxg] 2E7F AHE 54 = &

7] f8] dxE AE owes AT thE dH
g 2Z2F (1) 400T (2) 500°C (3) 525°C (4) S50°C
(5) 575°C (6) 600°C (7) 700°C (8) 800°C (9) 900C =
oF WA 7&‘%; etk w3k ojdy &
A Al EA71dEFe mHo ddr= *15}“0
AR B mXe %‘o—% Atat7l A8 (1) ©
F GHAA 700To oldy A 2E&F HES

A (2) F7] FollA 700Ce o]d¥ EAHT 2R

AL A*E At

2.2 DSC A E

SEo] FEtA e %—‘?—z‘?} “Fefol A 9] o) d gy
dxg 274 W& FAsAg &
A7 & Figo 2¢9F #&
Elmer)e 14.&01411 olu)i _%
§oﬂ 4& JtgoEg AeE 9 Qe Wi AR
2 w3 A g 7IE WelA e duiHd @5 %
el & Azt “t %& t&i}oll w}ﬂ Aot Iy

FAZL 2 o gﬂ s % 7}o}trl AI#OM

& EH ot HPgel o
T3 2 AlE: 120°Col A 3
A 3 10(/mm4 RTHE LT 50T 7}
AR o”] Aolo]l 50TAA 38 HE {3 A
71 & 10C/ming] LLwWa&E 120077 Al 7}
A7) 28 A gk

fql O}Z’gf‘]
Atel2l v4 & 70mm, extensometer] AH o)A Zole
25mm& A 2mm/ming] H Y A o] HEjE EFEE z—?_g_
Fouh B3 AFAEL AME (1) 120CE E&
7}ek oS Ao Z FA AT as-received AT (2) 0

o MWL ol >,
wlo rj7 r:!o r‘=l

Electrical furnace and temperature
acquisition device.

i
i

(b) Vacuum treated quartz tube with
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Experimental equipment for annealing heat
treatment conditions.
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Fig. 3 Tensile test of wire
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Fig. 4 DSC results by varying with annealing heat
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Fig. 5 DSC results by varying with annealing heat

treated temperature.
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Fig. 6 DSC results for surface oxidization effect.
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Fig. 7 DSC results for cutting effect.
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heat treated specimens.
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