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Abstract: In this paper, the 0.995(Lioos(NaossKoas)oss(NboswTapw)ossZnoosOs + 0.005KNbO; + xwt% TeO,
lead-free piezoelectric ceramics for energy harvesting devices were fabricated by the conventional mixed
oxide method. The microstructure, dielectric, and piezoelectric properties were investigated as a function
of the TeO: addition. All the specimens showed an orthorhombic phase structure. At the composition
ceramics doped with 0.1 wt%TeO,, the optimum values of dx= 212 pC/N, dygs= 954 me/N. and kp=
0.448 were obtained, respectively. The results indicate that the composition ceramics is a promising
candidate for energy harvesting devices applications.
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Fig. 1. X-ray diffraction pattern as a function of TeO:
addition in the range 20 ((a) 20" ~65°, (b) 43" ~48").
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Fig. 2. Microstructure as a function of TeO» addition. (a)
x= 0 wt?s, (b) x= 0.1 wt%, (¢) x= 0.2 wt%, (d) x= 03

wt?, (e) x= 0.4 wi%, (f) x= 0.5 wt%.
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Fig. 3. Density of specimens as a function of TeO:
addition.
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Fig. 4. Electromechanical coupling coefficient(kp) of

specimens as a function of TeOs addition.
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Fig. 5. Piezoelectric charge constant(ds) (a) and piezoelectric

figure of merit( du * ggn ) (b)of specimens as a function of
TeO, addition.
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Fig. 6. Electromechanical quality factor(Qm) of specimens as
a function of TeQ: addition..
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Fig. 7. Dielectric constant(g;) of specimens as a function of
TeO: addition.
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Fig. 8. Temperature dependence of dielectric constant of
specimens as a function of TeQ: addition.

29 5b)= ¢A olvA TeO: AH7tEFe] F7tol up&
FAA AT (dugn)d @& depla gtk x= 01
wi%d W 954 pm’/Ne| Hoghe HAch ¢ oA
& 240 A4 ddAe

1 )
E= Ed‘” © gy F_,f 8

W [11]

oltt. dut WA HEAF, gut ¢F AMAF, Fae
3, TE AlEe 57, L& AHe] o], W Al¥ —4
ot} o< PZT-5AA 82 pm/N Bt 58 =
& 7HA I gl7] wEel oA FEE AR &&
7Fed& Herligio

Y 62 TeO, H7bee] W& 7144 FEATE Y
B3 gl TeOrd] #H7bEo] 571845 71AAHF2A
F Qme #Aade AL YERY. o= Tert +671=2
A7} B siteol] gko] Ho] muRA] 80| HraL
Ats g

g 7 TeO, FH7bol wE FANTF (e 'JrE’r
Wiz ot} TeO:9 H74e F7kel whet F344
x= 02 wt%ol A 7F3 @& 3889 k& vheRdth Te
7} +67}2 A7} B sitedl] XBho] so] EURA F-go]
L2 e [ M e B v S S P B2
orthorhombic-tetragonal transition temperature(To-t) ©]
A TeO7t A7FE wel FadsE= Fadhs 2%
< Yehigith. ol= To-t7} TeO7t A7pgel et
B xR olFIHA, A FARSF AL
A7 Aoz sMdrt. oo e Yol diEte] FF

o_l’: JEﬁ Lr



A7) A2 g8 8] =82, 267 #55 pp. 355-359, 2013 5U:

Table 1. Physical properties of specimens with TeO:
addition.
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