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Abstract Laser sinter technique for (Ta,0;),- . (TiO,) . (x is 0.3, 0.4 and 0.5, respectively) based ceramics was
temperature coefficient nearly to zero. Dielectric properties of specimens prepared by conventional sintering. laser

briefly introduced in this paper. Thermal compensation of (Ta,0;),—. (TiO,) . based negative temperature coefficient

.

materials could be allowed by combination of laser sinter and annealing in oxygen. which tuned their dielectric
=]

sintering and its annealing sample in oxygen were analyzed by X-ray diffraction (XRD) and scanning electron
microscope (SEM). The results showed that thermal compensation of the negative temperature coefficient materials
related to the oxygen defect, and led to the change of their temperature coefficients.

laser technigue; ceramics; negative temperature coefficient; laser sinter; annealing
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Table 1 Temperature coefficient of

(Ta,0;),—, (TiO,), ceramics (1 MHz, —250~20 C)

dielectric of the

prepared by different technique

x 0.3 0.4 0.5
_ Te,/C 678 —450  —1700
FS ceramics
e./(F/m) 90 110 98
) Te,/C1 1136 975 158
LS ceramics
e./(F/m) 78 103 95
Annealing after  Te, /Jct 926 120 —223
L S ceramics e./(F/m) 80 97 86

e is the dielectric permittivity in 1 MHz frequency and 20 C;

LS: laser sintering; FS: furnace sintering
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Fig. 1 XRD patterns of (Ta,Os); (TiO; ), 5 ceramics
prepared by different method ( FS: furnace
sintering, LS: laser sintering and annealing after

LS, respectively
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Fig. 2 XRD patterns of (Ta,Os ), ¢ (TiO, )., ceramics
prepared by different method (FS: {furnace
sintering, LS: laser sintering and annealing after

LS, respectively)
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Fig. 3 XRD patterns of (Ta,Os ), 5 (TiO, ) 5 ceramics
prepared by different method (FS: {furnace
sintering, LS: laser sintering and annealing after

LS, respectively)
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Fig. 4 Fracture SEM of (Ta, ;) (TiO; ), , ceramics

prepared by different method. (a) furnace

sintering sample; (b) laser sintering sample

4} 40Y KES ) SEM K F. i SEM K
A DL 2 WO B 45 B RE i R0 B 2 08/ L HE B
T EOR L BUR R AR & A B T T R ) B
OE 7= (R i 2 WS N (R A g G = T )
AL A PTG K SAL BB 1 BT O B 2 FE
A FELRE 19 385 0 5 38 3 Ak T2 CAn ot [ il 26 4e0 05
AR S SARHERR) o W LUA SO AL A AT R
K EA BBAE ., X WE T — P05 TAEME A

LI I (o

i e WO 25 e 05 B T —Fh S B o
1L IE 2R B 6 7 o AT B O A 1
9 TTO HEM e . 33 0B A 36 3 28 5 15 Ok
e 7% e 1 B BB AT K T 2 AR B



2416 2l 5]

woo

36 &

TR E AL Bl SRS R R AR L E W)
TTO R, BGEESS Ti & TTO iz
BEAT A H L B M R — 8 R AR

& £ x #

Song Yongsheng, Develop of SrTiO;
systems ceramics with negative line-type TC curvelJ]. Electronic
Components and Materials, 2007,26 (6) . 39~41
FE W AROK AR AR AR, —Fh U BE R B SrTiOs BB %A R
WEHILI]. & F T4 5 H 4, 2007,26 (6): 39~41

2 R.F. Cava, W. F. Peck, Jr, J. J. Krajewski. Enhancement of
the dielectric constant of Ta;O; through substitution with TiO,
[J]. Nature, 1995,3776(6546) : 215

3 Ki Yoshi Hage, Tsuyoshi Ishii,
Dielectric properties of two-phase mixture ceramics composed of
rutile and its compounds[J]. Jpn. J. Appl. Phys. 1992,31(1):
3156~3159

4 Ji Lingfei, Jiang Yijian, Wang Wei et al.. Enhancement of the

1 Tang Hao, Li Jisen.

Jin-ichi Mashiyama et al..

dielectric permittivity of Ta;O; ceramics by CO; laser irradiation
[J]. Appl. Phys. Letr. , 2004,85 (9): 1577~1579

5 A . Chaouchi, S. Marinel, M. Aliouat et al.. Low temperature
sintering of ZnTiO;/TiO, controlled

based dielectric with

o

N

oo

©

(=)

temperature coefficient[J]. J. European Ceramic Society, 2007,
27(7): 2561~2566

Wang Yue,
properties of (TayOs )1 . (TiO; ), polycrystalline ceramics [ J .
Materials Science and Engineering B, 2003, 99(1~3) . 221~225
Wei Jianzhong, Chen Renchang, Zhang Liangying et al.. Effects

Jiang Yijian. Composition dependence of dielectric

of Ag-dopant on dielectric properties and melting behaviors of
Biz 03-ZnO-Nb, Os ( BZN) based ceramics [ J]. J.
Materials ., 2001, 16(2) . 319~323

Bt A E KR E & RB A Bia0s-ZnO-Nb, Os R P %
AR R []]. AU H 4 % W, 2001, 16(2):
319~323

L. F. Ji, Y. J. Jiang. Investigations of dielectric enhancement in
(Taz;Os )1—, CTiOs ), prepared by laser-sintering
technique[J]. Appl. Phys. A, 2007,87(4): 733~738

Chen Ang, Zhi Yu.
dielectric relaxation and electrical conduction in Bi: SrTiOs[J].
Phy. Rev. B, 2000, 62(1). 228~236

Zhu Binghe, Yin Zhiwen.
radio ceramics—the study of titanium dioxide reduction[J]. J.
Chinese Ceramic Society, 1962,1(1): 9~19

BUR AN B2 3C. 56 TR BT JC 4 s P 8 1) 3 B2 JRORH—— & fb gk
PS8 SR IR R LT ). AR 3k 4R, 1962,1(1): 9~19

Inorganic

ceramics

Oxygen-vacancy-related low-frequency

The main raw material for titanium



