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Abstract

The PSN-PT-PZ ternary compound ceramics doped by MnQ,(0~2 wt. %) were

fabricated by the mixed oxide method. The composition rate of the specimens were selected

which have a good dielectric and piezoelectric properties. Sintering temperature and time

were varied from 1200 to 1280(%), 0.5 to 3(hrs.). The effect of MnQO, addition on the

dielectric and piezoelectric properties were investigated.

The relative dielectric constants of

the

specimens were increased with MnO,

contents, the specimen $S-15 (PSN:PT:PZ, 15:48:37) with MnO, (2 wt.%) had the hig-

hest value, 605.41. The curie temperature of specimens were decreased linearly with incre-

asing MnQ, contents. The electro-mechanical coupling factor and dissipation factor of the

specimens had a good properties in the range of 0.5~15 (wt.%) MnO,, the specimen S-5
(PSN:PT:PZ, 5:48:47) with MnO, (05 wt.%) had the highest value, 0.425.
In the case of specimen S-10 (PSN:PT:PZ, 10:48:42) with MnO, (1 wt.%).

temperature dependence of resonant frequency had a good properties and the grain size was

decreased witn increasing MnQO, contents,
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s 541.98 | 142,39 | 0.037 | 37.2 | 1765.64 8
2 605.41 151.51 0.035 38.7 1818.12
w00 b A S-5
® S-10
= §-15
0 1 L 1
0 05 1 is 2

MO, {wt %)

38 4-2. Mn0, 712 WE Felz
Fig.4-2. Curie temperature as a
function of added MnO,

RECATIVE DELICTAC CONSTANT (5%07)

MnO, o H7tge] S7HErE FoeEs

AP0 2 Aadgon, o Z2FY UY

J8l4-1. 22X wE H{RMAS o &A= 71T 2 oluleE R AR 9
Fig4-1. l::lzti:;giiiiczr;ct::)nnpit::t:sre. & F7A38M4 ( space charge field )9l 7+
o) 71Q137] wE-olch
AlH S-5+4+Mn0O, ( 0wt.%) e AS, F

deEs 395[CIAA wasRon, ula 4-2. QoA geAs 3 Ry

AAFE 11,800 9 Hoizkg vehigieh 29 4-3 & MnO, Whgel & Al A
3 He o5 WA Aols}l wagstdo 1A ARAF fAEAS Vepd Aol
™, ol B #HZHxdlolE ARTRY A7171A AASTE AH S-5 + MnO,
PSN-PT-PZ Azt ulo] A7A HI2NAM #F {(0.5wt.%)olx 0.4252 7} EA
Aol gergd ngA AR BRAN] e, #¥E4e AW S-5+Mn0, (1
71elske] 8418 "AbHo] ( diffused phase wt.% ) oA 0.009 2 7FF A Jeigth

—113—



ELECTRO — MECHANICAL COUPLING FACTOR (%)

24 MnQ: 7k #7hel PSN-PT-PZ Alehe) o] #24, a5 43

50 0.10
40
©
A S-5 E
30 |- - - o,06
® s-10 g
z
<]
g
20 0,04 2
o
10 0,02
[} L L L 0,00
0 0.5 1 5 2
MnO2 (wt %)
8 4-3. MnO, H7i2td 2 F7|7(H

ZHatH =2 &
Electro-mechanical coupling
factor and dissipation factor
as a function of added MnO,

Fig.4-3.

4-3. HHAEHS B SHFOat5o 253

AlH S-10 +MnO, { O wt.% ) 7% 20
~80[C]HANA AMur a2 2xwsty
2 0.05[%/C12 4358 2xdEgs v
egiglen, 80[C] olddME 25 7t
o} A BAZAR L) Bl Frletd A
A A~ 9 exdislge FA3] Frhsigch

1% 4-5% A)H S-10 ( PSN:PT:PZ,
10:48:42) 9 5o B2 F2Fas9
W3 g8 vehd FHojth

MnO, 7} #7ts1A ke 74$ 20~8[C]
Wl FAFore] exw¥slge (.07
[%/C]1& vmd 3A Jebt o, MnO,

20
a S-5
e s-10
s S§5-15
15 -
z
[=4
[=]
2
>
‘;} 10
83
[=]
e
'G %)
ot
(8]
5 -
0 1 1 1 1
20 40 80 80 100 120
TEMPERATURE (°C)
J8l4-4. 20 ME FHIfAEHAL] HElES
Fig.4-4. Capacitance variation rate as
a function of temperature.
s L sPecimen s-10
® MnO, 0 wt%
a 05
2 [ 1.0
§ 2 & 15
< 20
o: 0
gl ~
el I
- [=]
1 ~N
E &
I -2
-4
1 L
20 40 60 ‘80
TEMPERATURE (°C)
agl4-5, 20 g INFaFe HEE
Fig.4-5. Resonant frequency variation

—114-

rate as a function of temper-
ature.



5:48:47) 9] t& MnO, M7} wWe
=% vepd Aotk

ANAAA RS A2 A25. 1989 64 25
7b 1wt %] A7bE AlfelMe 0.02[% MnO, 7} #7FElA] @& AlA Abzl@e] A
/C]i T2 5SS deldTh  olsbno) AARAR sto] 2F 2 ( pyrochlore )4}, 1)
o] At A4 exojEAe e g ZIgE Add FEAH (cl-
ww?ﬂgnq. oE 71T 4 mueEgel A uster ) §o] St MnO, & H7h
22 AA ( depolarizing field ) o] F7teel me} AAY AR AAsol &
o) zhzel 71918k A A el 2prEI(P,) TE] S Felxg B oS EASe
o] x| wWRole} Azt AA =R ol 2@ A2 FE MnO, o 3
4. ogRs b Z2AYU 718 3 DIHP%% as 273
& A S-5 (PSN:PT:PZ, WA SaAA Al K14, 9UA 2
S gAY, pyrochlore Are] Alojell= o

@ S-5 (0wt%)

0 S-5 (1wt%)

ARI4-1. AlEH S-52 Ofdl7X= (%1500 )
Photo.4-1. Microstructures of S-5

-115—-

b} S5 (0.5wt%)

d S5 (2wt%)

specimens ( X 1500 )




26 MnQz 7} ¥7+8l PSN-PT-PZ Algb2] o] #7317, o1& 43

5.8 E

B Ao AME MnO, 7} #7t®l PSN-PT-

PZ Aetele Yuapes AMB F &
A, A 54 zAR e ge

Az g MFALSE MnO, o

MnO, ( 2wt.%) & 2% 605.41 2
v A Jepton, 2% MnO,
o] Arteke] Z/lESE N¥How
e =
2. AR AZA AfATE A oS-
5+MnQO, (0.5 wt.%)NA 0.425
271 & 3 veiidlen, §4
&£ A S-5+Mn0, ( 1wt.%)
o4 0.009 2 7 @A vebdch
3. A% S-109 AL 20~80[C] H
Aol A FRRA B 2 0] 2xuslge (.05
[%/C]1, Al S-10+MnO, (1wt.
%) o] A$ FAFHFe] erwislg
2 0.02[%/C]12 ¢F3F BEAHS U
238 el=
4. MnQ, o 7leko] /M2 E A3Y
Arzle AsHow, A S-5+Mn
O, (2wt.%) 9 2% 1.4[¢rm]Z 7}
2 ZHA depyio
o]z} e Ao E RE PSN:PT:PZ
Algtglol gk MnO, & H7leke AA3] =
dgoes §AA, g1y 54L TN
T ARe ™, AlA S-10+ MnO, (0wt .%)
o] 4% ARANEbLY exzge (.05
[%/C12 LxrgE Azgty ZdAz, Al
H 5-5+Mn0, (0.5,1wt.% )& A|H S-
15+Mn0, ( 1wt %) o Z#A$ A7INA &

tlo

FAT7E 0.4 olde Uehlo] FANER
2, Al¥ S-10+MnO, ( 1wt.% ) o 7#$
AT exwslgo]l 0.02[%/Cl2
Hla A QtAste] Fobd Fejzel g80] 7}
Fstelet Azdr

I
o

32

1) G.Smolenskii et al : Sov. Phys-Solid
State, 1, 1429~1437(1960).

2) H. Ouchi et al: J Am.Ceram.Soc.,
48, 630(1965).

3) — /MR B8 T Iy o, SRt
(1978),

4) S. Nomura,et al : Ferroelectrics, 50,
197~202(1983).

5) T.Ogawa, et al; ZE¥igait 9,
510~519(1984).

6) A.Bailey, et al: Proc. sixth IEEE
ISAF, 384~387(1986).

7) J. Chan : Acta. Metallugica, 10,
787~797(1962).

8) R.B. Atkin,et al ; J.Am.Chem.Soc.,
54, 5, 265~270(1971).

9) JE.Burke : J.Am.Ceram.Soc., 40,
80~85(1956).

10) B. Jaffe, et al; Measurement of Piez-
oelectric Ceramics (1961).

1) RE:BXxEE2& HERAXED (1964).

12) V.A Isupov : Sov. Phys-Solid State, 5,
1. 136~140(1963).

—-116—



