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Fig. 1 Change of film compositions with
holding time at 200 C
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Fig. 2 SEM micrographs and EDX mappings of

specimen held at 200 C for 0.5 h
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Fig. 3 SEM micrographs and EDX mappings of
specimen held at 200 C for 1 h
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Fig.4 SEM micrographs and EDX mappings of
specimen held at 200 C for 2 h
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Fig. 5 Micrographs of insulating films held at 200 C for different times
(a) —0.5h; (b) —1h; (¢) —2h; (d) —4h; () —8h; () —16h
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Fig. 6 Change of film thickness with holding

time at 200 C

AR Ti0, Fl Ti0s- o (x <0.2) .

hn,
C.

2) Bl PR I ) A SE K, 40 2 I R RS A T 1
JE R R] DAIA B 4~ 5 Um , 3 B AR YR 4 200
PRI A 8~ 12 h . LRGSR 16 h, 4i2k

R IF a6 77 A2 24 . 28 S B v BHL B DR I T 385 o iy 44

K.

£E 200 C{R¥R 12 h J5 48 2 i e B B K, HAH

J38.33%10° Q.

[ REFERENCES]

XU Hurbin(#R EMH) . AR & 4 S H B R4 T 51
[JI. Chinese Journal of Materials Research( M RIT 5T 2
), 1995, 9(Suppl): 99.

CUI L' S, YANG D Z. Phase transition of NiT1i inter

metallic compound induced by ball milling and the sube

quent heat treatment [ J]. J Mater Sci Letts, 1994, 3:
407- 409.

XU H B, TAN S, Muller I. In situ observation of ther
mo-and stress induced martensitic transformation in shape
memory alloys Z [ J]. Metallkunde, 1998, 89: 59.

XU H B, JIANG C B, GONG S K. Phase transforma-
tion and hysteresis of TiNiFe memory alloys [ J]. Mater
Sci Eng, 2000, 281(A): 234- 238.

Rogers C A. Demonstrate of smart material with embed-
ded actuators and sensors for active control, fiber optic
tructures and skin [ J]. Journal of Intelligent M aterial
Systems and Structures, 1993, 4: 4- 12.

CUI Lishan (4 32 11), CHEN Ferxia ( B 3 ),
YANG Dazhil B K%E). &EERRCIZEEHEEH
ReAABLBIE 5 K JL AN G B ial 8 [ J]. Highrtech Com-
munication( I ARMAE), 1994, 8: 34.

CHEN Bin([% %), CHEN Ferxia( Bf ZE#:), CHUI
Lishan( #37.11), et al. NiTi AR CIZ & &2 i et
A% W)W 5T [ J]. Chinese Journal of Materials Re-
search( 1 BT 9T 32 4K) , 1994, 8(4): 319- 321.

QIU Ping-shan, SONG Rumrbin, HUANG Werxin, et
al. Crystallization of NiTi shape memory alloy sputtering-
deposition film [ J]. Trans Nonferrous Met Soc China,
2000, 10(3): 320- 323.

HE Zhrrong, Miyazaki S. Charateristic of shape memory
and supprelasticity for TiNi thin films [ J]. Trans Non-
ferrous Met Soc China, 2000, 10(3): 375- 381.

JIA Di, HAN Ming, LIU Werrxi, et al. Thermody-
namics of martensite transformation hysteresis in NrTi
Trans Nonferrous Met Soc

shape memory alloys [ J].
China, 2000, 10(3): 411- 413.

Microstructure and imrsitu growth process of

insulating films on TiNi shape memory alloys

LIU Fushun, GONG Sheng-kai, XU Hurbin

(Department of M aterials Science and Engineering,

Beijing U niversity of Aeronautics and Astronautics, Beijing 100083, P. R. China)

[ Abstract] TiO, insulating films were grown by imrsitu hydrothermal chemistry technique. The growth process, morphology and

microstructure of the films were investigated systematically. The results show that such films are mainly composed of TiO, and

TiO, ,(x K0.2), with a maximal thickness of 4~ 5 Hm. The optimal fabrication process of this growth technique is found to heat

the shape memory alloys with the reaction liquid to 200 ‘C for 8~ 12 h. Cracks have been found in the films when the holding time

exceeded 16 h. The resistance increases with the holding time and has a maximum value of about 8. 33 x 10° Q after hold at 200 C for

12 h.
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