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The effect of MnQO, Addition to the PZT-PNN Piezoelectric

Ceramics used in Ultrasonic Sensor (Receiver)
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ABSTRACT

In order to make the piezoelectric ceramics used in Ultrasonic Sensor (Receiver), MnO,
was added to Pb(Zr, Ti)O; — Pb(Ni, Nb)O3 Ceramics modulated with Ba and the effects of
addition and sintering temperature were analyzed. Ultrasonic Receiver was fabricated using
the above ceramics and its receiving characteristics were measured.

When 0.4 wt% of MnO, was added, it was observed that the piezoelectric constant (g)
was the largest and the receiving sensitivity was excellent.
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Table 1. Classification of the specimens
with sintering duration and MrO,

addition

% 0.1[0,2]0.3]0.4[0.5[0.7]0.9

1110 [MO-1{M1-1|M2-1 |M3-1 |M41 | M51 |M71| M3
1140 iM0-2|M1-2|M2-2|M3-2 |[M42| M52 | M7-2[ M9-2
1170 {M0-3|M1-3|M2-3 | M3-3 |M4-3 | M5-3 | M7-3| M9-3
1200 |M0-4|MI14|M24 | M34 |[M4-4 | M54 | M74| M4
1230 [MO-6§M1-5|M2-5| M3-5 IM4-5 | M55 | M7-5| M9-5

=313~




20 238 AA (A7) 8 PZT-PNNA td Al e MO, H7b7t nlAl =

Jeht slch o) Aol w=w MO, Wb

| S7hael we Bgaol ZasEH D ol

s 2%kl MO, 7} 87kslo] G2 A ol
5) galslol T8 FYFS el

£ Aotk

94, 5914 Bt s} o] MiO, of 3

o] Z7hgel met FA4FE WAL 7]

N fqr 2
o

N
ot o

].

T
€
1200
i tE

€,/ 8 (% 1000)

[ 0.1 0.2 [X] 0.4 05 0.7 0.9
MAO, (WE%)

38l 4. A20lAM2 FEASo HE(1KHZ)
Fig.4. Variation of dielectric constant
at room temperature(1KHz)

4%

Ad FAA4(Qm) & 43 AXA =l P
ZT Aol ¢Jo]+1 2| acceptor doping @ #&
238 & epdth, ol shgo] fHdaTl @
B e Mol ols E2oAAY 4

K, (%)

o 116(T)
L IITUNG o)
o nw(L)
e 1200 (T)
A 12w ()

26 T T T T T
] ut 0.2 0.3 adq L% a1 0.9

MNO, (we%)

azle. M2|71H BEAHS (K,,) 2 HEt
Fig.6 . Variation of electromechanical
coupling factor(K,,

(E2>XM 3EHEM
Table 2. X-ray diffraction analysis
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Table 4. Nominal frequancy and Maxium
receiving sensitivity with MnO,
addition amount

Mn 7;‘5]7]"’6]: g31 é]r’“"}:}l‘_] FalEulr
(wt %) [(10°ViyN)| Z=(@B | (KHz)
0 9.9 -35 42.9
0.2 10.5 -36.4 42.9
0.4 11.8 -32.5 42.3
0.7 11 -36.5 41.6
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