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Abstract
Lead-freepiezoelectric 0.70 (Bip sNag 5T105)-0.20(Big 5K 5T102)-0.10(BaZrg 40 Tip 5003)

ceramic (abbreviated as BNT-BKT-BZT) was prepared by the solid-state reaction method.

BNT, BKT and BZT powders were calcined separately at 850 °C/2h, 850 °C/2h and 1350 °C/3h,

20



PSRU Journal of Science and Technology 2(3): 20-32, 2017

respectively. The BNT-BKT-BZT calcined powders in the ratio of 0.70:0.20:0.10 were sintered

between 1050-1175 °C. The crystal structure of BNT-BKT-BZT was characterized by X-ray
diffraction (XRD). The results indicated that a coexistence of rhombohedral (R) and tetragonal
(T) phases occurs in the system, which tends to evolve into a tetragonal symmetry. The results

of dielectric constant exhibited relaxor ferroelectric in all compositions. The optimum sintering

temperature was found at 1150 °C which showed the maximum dielectric constant (&) and

lowest dielectric loss (tand) are5053 and 0.02.
Keywords: Sintering Temperature, Dielectric Properties, Piezoelectric Properties

unkn
FapusninUssimiteleBi@nnan (Piezoelectric ceramic) THgmiinnyszeneli

oy

smlugunsnlBidnnsefin enfiin nsmafames (Transducer)iwians (Sensor) Fiaduis
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©c) O O (T (T T (UC/em®)  (UC/em’)  (KV/em)
1050 150 320 2700 0.03 15 - - B
1100 15 332 4287 0.03 17 - . .
1125 12 336 4369 0.05 14 - . .
1150 109 325 5053 0.02 2.0 232 33.9 19.4
175 102 324 4957 0.02 1.9 - - -
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1100 15 332 4287 0.03 17 - - .
1125 12 336 4369 0.05 14 - - .
1150 109 325 5053 0.02 2.0 232 33.9 19.4
175 102 324 4957 0.02 1.9 - - -

AFUNANTTINE

a P

vg 18Nt e T8 L& 1131 0.70(Bi sNag sTiO5)-0.20(Big Ko sTI05)~0.10(BAZrg 55Tio5005)

grissensineAtUfiBenaaursude imsfiniilaseasramasaniusgndinesenludnsea
A o @) LA P~ a -4

wazmnazlnuea  lagazddnwondummarlnueanniniieingomgfiduiasiain
v A & a a ' a o ! a a P

nafneaNTR inBli N3 neesimsninnudngsfiniugng faedrefingfinsssuuuiuan

< A& A ] AP A& o ' PN PP .
e ilsdiinnan uaswusasiilnddnvingega AnagayReladifinninaigasii

1% '

nanlsirdunsingegaanlnanlsisdudnsiogegnauseiaes ongegauazAtasdiiels

a1

Bianvangegn fALu 5053,0.02, 23.2uC/km’,33.9uC/cm’,014% WAZ230 prlV AN

ansuludnetefign@umes 1150C

fimfinssnilsenie

1910UANAIIATAANE AnzAnanmaniuaznalulad AlHacmeyAgIz
A unaiAde

2928 UANAIUNINUNBIYUAHUAUUNITITY (FN2.)TIREYUTTY MRG59-

RATTIPHORN fianiuangnulunisyinidansaf]

LANASB19EY

Sumang, R., Cann, D., Kumar, N., Bongkarn, T. (2015). Large strain in lead free piezoelectric (1-x-
Y)(Big sNag 5TiOz)—x(Big 5Ko 5Ti05)—y(Big 5Lig 5TiO35) system near MPB prepared via the combustion technique.

Ceramics International, 41, 127-135.

30



PSRU Journal of Science and Technology 2(3): 20-32, 2017

Takenaka,T., Smolenskii, G.A. (2005). Lead-free piezoelectric ceramic, handbook of advanced
ceramic materials, Applications. Processing and Properties, 75, 429-446.

Zupei, Y., Houui, B., Lingling, W., Yuting, L. (2008). Structure and electrical properties of (1-
X)Big.sNag 5Ti03-xBig sKo5TiO5 ceramics near morphotopic phase boundary macromolecular science of
shaanxi province. Materials Research Bulletin, 45, 81-89.

Thongtha, A., Bongkarn, T. (2011). Optimum sintering temperature for fabrication of 0.8BigsNagsTiOs—
0.2Big 5K 5Ti05 Lead-Free cramics by Combustion Technique. Engineering Materials, 474, 1754-1759.

Parija, B., Badapandab, T., Rout, S., Cavalcanted, L., Panigrahi, S., Longo, E., Batista, N., Sinha, T.
(2013). Morphotropic phase boundary and electrical properties of (1-x) (BigsNdgs TiOs) — XBa(Zrg.25Tig7503)
lead-free piezoelectric ceramics. Ceramics International, 39, 4877-4886.

Yang, H., Shan, X., Zhou, C., Zhou, Q., Li, W., Cheng, J. (2013). Microstructure dielectric and
piezoelectric properties of lead-free BigsNag5TiOz-BigsKg5Ti03-BiMnO3 ceramics. Indian Academy of
Science, 36, 265-270.

Mahdi, R., Al-Bahnam, N., Abbo, A., Hmood, K., Majid, K. (2016). Optimization of sintering
temperature for the enhancement of pyroelectric properties of lead-free 0.88(Nags Big.s)TiOz-0.084(Kq 5
Big.5)TiO3-0.036BaTiO3 piezoelectric ceramics. Journal of Alloys and Compounds, 688, 77-87.

Joint Commission on Powder Diffraction Standards, JCPDS file No. 36-0340.

Joint Commission on Powder Diffraction Standards, JCPDS file No. 36-0339.

Joint Commission on Powder Diffraction Standards, JCPDS file No. 85-0368.

Ruzhong, Z., Su, S., Yang, W., Jian, F., Mim, W., Longtu, L. (2008). Influence of A site nonstoichiometry
on sintering, microstructure and electrical properties of (BigsNag5TiOs) ceramics. Materials Chemistry and
Physics, 110, 311-315.

Wicheanrat, C., Laowanidwatana, A., Bongkarn, T. (2013). Influences of Excess Bi,Oz and K,COz on
Crystal Structure, Microstructure and Dielectric Properties of Bismuth Potassium Titanate Ceramics.
Integrated Ferroelectric, 149, 9-17.

Zheng, P., Song, K., Qin, H., Zheng, L. (2013). Piezoelectric activities and domain patterns of
orthorhombic Ba(Zr,Ti)Os ceramics. Current Applied Physics, 13, 1064-1068.

Sumang, R., Bongkarn, T., Kumar, N., Kamnoy, M. (2017). Investigation of a new lead-free (1-x-
Y)BNT-xBKT-yBZT piezoelectric ceramics. Ceramiclnternational; 43, S102-S109.

Yang, Z., Hou, Y., Pan, H., Chang, Y. (2009). Structure, microstructure and electrical properties
of (1-x=y)(Big sNdg.5)1-X(Big 5K0.5),TiOs—yBigs— Lig5TiO5 lead-free piezoelectric ceramics. Journal of Alloys
and Compound; 480, 246-253.

Zhou, CR., Liu, X., Li, W., Yuan, C. (2009). Structure and piezoelectric properties of BigsNagsTiOs—
Big.5K0.5TiO5-BiFeO5 lead-free piezoelectric ceramics. Material Chemistry Physics; 114, 832-836.

31



PSRU Journal of Science and Technology 2(3): 20-32, 2017

Zhang, ST., Kounga, AB., Aulbach, E., Granzow, T., Jo, W., Kleebe, HJ., Rodel, J. (2008). Lead-
free piezoceramics with giant strain in the system BigsNagsTiOz—BaTiOs—KqsNagsNbO3. I. Structure and

room temperature properties. Journal of Apply Physics; 103, 034107.

32



