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Abstract: We investigated the effect of Bij»(Nags:Kois)12TiOs

(BNKT) modification on the ferroelectric and

electric-field-induced strain (EFIS) properties of lead-free 0.97Bii»(Nags:Ko15)12Ti03-0.03LaFeO; (BNKTLF) ceramics
as a function of BNKT content (x= 0, 0.1, 0.2, 0.3, 0.5, and 1). BNKT-modified BNKTLF powders were
synthesized using a conventional solid-state reaction method. As the BNKT content x increased from 0 to 1 the
normalized electric-field-induced strain (Sma/Emax) Was observed to increase at relatively low fields, i.e., below the
poling field. Moreover, BNKTLF-30BNKT showed about 460 pm/V as low as at 3 kV/mm, which is a
considerably high value among the lead-free systems reported so far. Consequently, it was confirmed that

ceramic-ceramic composite, a mixture of an ergodic relaxor matrix and embedded ferroelectric seeds, is a salient

way to make lead-free piezoelectrics practical with enhanced EFIS at low field as well as less hysterical.
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Fig. 1. A schematic diagram of the fabrication method of
BNKT-BNKTLT ceramic-ceramic composite.
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Fig. 2. X-ray diffraction results of BNKTLT-BNKT composite
as a fuction of BNKT wt%.
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Fig. 3. Polarization hysteresis loops of BNKTLT-BNKT as a
function of BNKT wt%.
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Fig. 4. Bi-polar S-E loop of BNKLLF-BNKT ceramics as
function of BNKT concentration.
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Fig. 5. Uni-polar S-E loop of BNKLLF-BNKT ceramics as
function of BNKT concentration.
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Fig. 6. Spax/Emax values of BNKLLF-BNKT of as function of
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