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Fig. 1. XRD patterns of KNLTN-La, ceramics.
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Table 1.  Lattice parameters of KNLTN-La, ceramics.
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Fig. 2. SEM images of KNLTN-La, ceramics.
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Fig. 3. Density and relative density of KNLTN-La, ceramics.
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Fig. 4. Optical transmittance of KNLTN-La, ceramics.
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Fig. 5. Digital pictures of KNLTN-La, ceramics.
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Fig. 6. P-E hysteresis loops of KNLTN-La, ceramics in room temperature.
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Fig. 7. Temperature dependence of dielectric constant for KNLTN-La, ceramics measured at different frequency.
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fEB IR o = 0.02 B, JREHEFEEGAE] 1.918,
CL 4230 AR S 440 f AR S o7 A R BT B 2.

10 2 KNLTN-La,, B % (1) F HL 5 2L dag FN
PLHLFE S 2Bk, B o 97210, IR 10 ATLAE S, dyy
H k, B La® B A SR8 e B s BRI, 40t
z = 0.01 I, IEHVERBIRAS, das 153 110 pC/N, k,
ik 0.267, M LT ARBIBIAE TS T 32.53%
F1 33.50%. 3 2 TP B 45 44 e 1 5 AH 1) I 5 4

W

120 0.5
100
0.4
-
Z
% 60 oy
E 10.3
< 40+ ‘\
20| / |
k- * —> 0.2
0 . . . . .
0 0.005 0.010 0.015 0.020

x

Bl 10  KNLTN-La, M % () & L % 40, HLALHE & 2 S0
iy A
Fig. 10. The d33 and k, of KNLTN-La, ceramics as a func-

tion of z.
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Abstract

Traditional transparent materials, including glasses and polymers, are chemically unstable and
mechanically weak. Single crystals of some inorganic materials are also optically transparent, which are more
stable than glasses and polymers. The fabrication of crystals, however, is relatively slow. Fortunately,
transparent ceramics emerge as a promising candidate. Transparent ferroelectric ceramic is a kind of
transparent ceramic with electro-optic effect, which also has excellent characteristics of conventional ceramics
with excellent mechanical properties, resistance to high temperature, resistance against corrosion, and high
hardness. Lead based transparent ferroelectric ceramic dominates this field for many years due to its superior
electro-optic effect. Owing to the high toxicity of lead oxide, however, its development is significantly hampered.
Therefore, it is greatly urgent to develop the lead-free transparent ferroelectric ceramics with excellent
properties to replace the traditional lead based ceramics. In this paper, (KgsNag )94 3.L10.06La,Nbg.g5Tag o505
(KNLTN-La,; = = 0, 0.01, 0.015, 0.02) lead-free transparent ferroelectric materials are fabricated by the
conventional solid state reaction method and ordinary sintering process. The dependence of microstructure,
phase structure, optical transmittance and electrical properties of the ceramic on composition are systemically
investigated. The transparent ferroelectric ceramic with relaxor-behavior is obtained at x = 0.02. The optical
transmittance of the ceramic near infrared region is as high as 60%. Meanwhile, the electrical properties of the
ceramic at = 0.01 still maintains a relatively high level (ds3 = 110 pC/N, k, = 0.267). In addition, the Curie
temperature for each of all the samples is higher than 400 °C. These results suggest that this material might be

a novel and promising lead-free material that could be used in a large variety of electro-optical devices.

Keywords: potassium sodium niobate, lead-free transparent ferroelectric ceramics, optical transmittance,

electrical properties
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