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Abstract: A comparative study has been attempted for microwave and conventional sintering of lead—free

BiosNaogsTiO3(BNT)-based multilayer ceramic actuators(MLAs). It was found that microwave sintering

(MWS) could be successfully applied to the co-firing of piezoceramic/AgPd MLAs with a 10 times

shorter firing cycle as well as 100C lower firing temperature (850°C) for sufficient densification than

conventional furnace sintering (950C). Furthermore, MWS-derived specimens showed better electric

field-induced strain than that of CFS-derived specimens by effectively suppressing interdiffusions between

ceramic and electrode layers.
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Fig. 1. Comparison of firing cycles between conventional
furnace sintering (CFS) and microwave sintering (MWS)
attempted in this work.
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Fig. 2. Photographs of BNKT-BZ MLA specimens (a)
before and (b) after after
soldering lead wires for electrical characterizations.
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Fig. 3. Volume shrinkage of BNKT-BZ MLA obtained

via two different sintering techniques; conventional

furnace sintering (CFS) and microwave sintering (MWS).
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Fig. 4. Fractured surface micrographs of BNKT-BZ
MLA obtained via (a) conventional sintering (CFS) at
950C and (b) microwave sintering (MWS) at 850C.

a8y MWS Wi o Az
ol A 38%< AA F=
57%= Hd x| Eda}
ol A Eslrt Wy A ekokrt &
WEketd oF 24%0°] slFech T kA AW
oF 57%9 A4 FHE oA EstHEE A
o Hoje dxeo =dghs °

== =1

£ aAEe g MWS
Q7o slshd Fehel 24 WHnT | e Lw
A AYsE " dnsn ddsie Aol

[12,13].

MLA Al&e9] =} |
(FE-SEM)e.& ##s A3%ES 19 49 YeEhdid
th 2 A(a)el vER ukel o] 950Tel A F e
LAAHoR Az Az A AES vAzAS
7pz1 At S A= Fol A AHEiA Ty
Roy "5 o FAC 4
vk AT Mg F9
stz flste 9 wj&=
A(b)ell YERH AT ARzl ol A
ghe] 3 Al A g 7b ok
wo (¥ (b)o] sHAE EA
BNKT Algh] A= gt o

o 4 e
;{E
(o}



A7) AAA 5388 =2 A, A27d A11E pp. 702-706, 20149 11€:

005

Strain (%)

0.00

-0.05

-6 4 -2 0 2 4 6

Electric Field (kV/mm)

Fig. 5. Bipolar strain versus electric field hysteresis
loops for MLAs prepared using two different sintering
furnace sintering (CFS) and

techniques; conventional

microwave sintering (MWS).
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Fig. 6. Unipolar strain versus electric field hysteresis
loops for MLAs prepared using two different sintering

techniques; conventional furnace sintering (CFS) and

microwave sintering (MWS).
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