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Temperature memory effect of Tr Nir Cu shape memory alloy
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Abstract: The temperature memory effect (TEM) of TisoNiss Cuis and Tiso Niss Cus (mole fraction, %) shape mem-
ory alloys was investigated by differential scanning calorimeter. The results indicate that TM E of TrNrCu alloy on-
ly exists in the heating process, and TME occurs both in B19 - B2 and B19 - B2 transformation during heating

process. But, there is no evidence of TME during cooling in the experimented alloy. The analysis suggests that this

could be due to the re-distribution of the elastic strain energy during the incomplete transformation.

Key words: temperature memory effect; TNt Cu alloy; shape memory alloy; incomplete transformation

NrTi FBRICNZE &5 KRBT ARG &
3% 6 205 = & N i N AT 82 SN & Y @ B
SR RE LR WANARRE . B, M5
AR Z T ) e I T NeTi AR 126
& R BABRRENE, <50& M. A M
AR ERIER, A RIESER R AR, WA
S AR PRI [ 2 AR BRI BE 7 A — RE 3%
Wt ol BT RN SE A AR IR, RfE NrTiidiZ &
SAE D FARAR AR (B0 5 [ ARARAR) JEAT IR 1k

© W HBI: 2005 =07 - 15; &7 H#H: 2005 - 08 - 20
YEZ RN RBE(1978 ), B, BI#EZ, Wt

A BUINHY) FFE A BGAE) R B 1P
INAARSEEABIEA LR E R - X inHE R r
AFERMEIR, W 1(a) Fiw, A Mo m#
B (A< ti< Av) W I SERAF 1 ( Step 1) FFEAL B
AENF) M. 5 E LLUR (Step 2), BRI E
A T UL BAFZ 584 R AR AR IS 4% 45 (Step 3)
HH Step 1 F1 Step 2 FR A 108 AH AR it F2 o 1) — R4
SEARFHAREIR, Step 3 MM AHR L FEF HIZE =k
SEAAAR N . F Step 3 IIFGEFE H AR ARAE ¢ YL

WIREE: IR B, 4 EiE: 0791-3801423; E-mail: hxm@ jxstnu. cn



FASHH 11§

e B, 28: TNt Cu IRICIZ A £ W B2 3N « 1751

FER 2 B R R AMERII S, BRI 2125
[W.( temperature memory effect, TME)'" | SCH#R[ 8]
MM TAME(thermal arrest memory effect) L%
8, SMART (step-wise martensite to austenite re-
versible transformation) FI%> ' | 5 AN N, H
1(b) i AR BETRAZEmHFrER’ . H
&, DMERIBFSIRE F 2P RS 5 Rk S
BEMIMIAE(B19 ~B2) MR IR BECIZ A, H AT
XRS5 5 AR S BEAHARAE (B 19 ~ B2) I 2
R A2 BN /D LARTE - BF5E A, BA Cu B
AOLSEBE/RLE TeNi & B Ni, TrNrCu £4:HE
RS RARAEAR, AHIEFE F w5t iR A AR
N IEATSE RS [k, RO Bk — 2 B N IE AL
R T IR AR AR g BB S5 A T IR L eAh, T
Nt Cu =J6IC 25 <8 AW FE A2 RN AT ST AR TE
R Ko AR R Z7n AR R H#I(DSC) &
GHHTF T TisoNissCuis & B19 =B2 HAZ L2
HLL K TisoNies Cus &4 B19Y =B2 #1781 2 v
(R FE I AZ Y

(a) Mfs w :[AS EA,—
Step 3
o | Step2 |
L s
Colling ! ' : ' Heating
(b) ) Step3 ; ;
| isep2  on
st |

Temperature

K1 AsgemRmpd s e
Fig. 1 Schematic illustration of

incomplete transformation cycling

(a) —In heating process; (b) —In cooling process
-
1 55

SEH A 4 i 24 53 A Tiso Niss Cuis AT T isor
NissCus (BE/R 728, %), VAL 99. 7% Wit 4h
EK, 99. 96% 1) HLAFAR AN 99. 7% W24t A JE R,
KAEAE IR, BN %, B EA
10 kg . TisoNiss Cus & &% HEL 850 CHISIHLIR K
24 h Ja, mAHRE, PELBJEREN 1.5 mm BIRH .
SCHR[ 12] i, 44 & &t 15%, HT TrNtCu

BEEAHEESHIN LT, FMHASZEH Tiso-Niss Cuis
G NE 850 CHSJMLALEE 24 h J5 M H . S5
FEAM A BB 4 LR DRI, RS X E S
RJE1E 850 C, 0.5 h B KACBE G /K& . 76 X ST 4k
s L A Z M AF ML R A B® HE .
HNO; A HO(/KFALL 10 41 5) BRUbAb B 2 pR 21
B . XS ZR AT AT o i AE H AR BE %% (Rigaku) D/
max-2500pc BY X AT A BT . & &R E
W23 A PerkinElmer Pyris Diamond Y 2 /<
FE PR .

2 HiREiHE

T isoNiss Cus F1 TisoNiss Cuis 0125 4 7E = IR I
B X SATHIEwE 2 s . HETH, 2 Cu &
wH 5% W, TENFCu =0 &8 MZ4T A5 TrNi
TILE SR, AN k4 B2 ~B19 A4, B 2
R AT S BB A B19' 450 5 I AR A
PLE B2 AHIUE . 24 Cu & 88 15% W, T4 -
FEONIERR B19 455 [RAARAH LL & B2 AH g, T
PR B19 S5 L R AR AR (K AT S e e B, T
BEA BRI B e &K AE B2 > B19 fHAE . 1% 45
5 SR 12) SR IE ) — 2.

« — B2
+— BI19
= — B19’
" [ )
e
(a) : 3
A A‘ n
- A
(b) -
i i 1 1 1 H s
10 20 30 40 50 60 70 80
26/(°)

K 2 IR TisoNiss Cus(a) Al Tiso Niss Cus (b)
TEARACAZ A 4 TV AL BE S 1 XS 2T 4 1%
Fig.2 XRD patterns of TisoNissCus( a)
and TisoNissCuis(b) shape memory alloy

after solution-treated at room temperature

Kl 3 Fr7n ok TisoNiss Cus Fl TisoNiss Cuis 10146
SRS . BE R, TisoNisCus & &1
AN $od R ok A B2 =B19 MIAR, T AE



* 1752,

HEA R

2005 4 11 A

TisoNiss Cuis & & T REATHIJE B2 =B19 748 . £k
PRI 2R T FH D 2R v 2 T IR AR A AR 1 TR 4
KTWEM,, M), HAHBRIFG & THEEA.,
Af) oMo, Me, Ay VAR A AR VR BE I B 45 5 40 )
56 .36 .52 f175 CLAK 76 .53 .61 81 C.

20

10 -

Exo=—Endo

Heat flow/mW
[am)
T

Heating
= l O - e
TiSM/
_30 I 1 1 -
10 30 50 70 90 110

Temperature/ T

B3 TisoNiss CusFll Tiso Niss Cuus TEARIEIZ 542
] Y5 Ak 3 5 1) 58 A AHARAT 4 (850 'C, 0.5h, K¥)
Fig. 3 DSC curves of complete transformation
for TisoNiss Cus and TisoNiss Cuis
shape memory alloys solution-treated at 850 C

for 0.5 h followed by water quenching
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Fig. 4 DSC results of TME for
TisoNiss Cuis alloy after
conducting one incomplete transformation

during cooling process
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Fig. 5 Temperature memory behavior of
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Fig. 6 Cycling behavior(a) and temperature
memory behavior(b) of TisoNiss Cuis alloy

after 3 incomplete transformation
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