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B 1-5 PLZTBEEH “58. L7 450 (b2, IF 38 t)
Fig.1-5 Core and shell structure in PLZT ceramics (optical,crossed Nicol)
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Fig.1-38 Various high voltage ceramic capacitors

(Research center on electrical insulating materials, Xi ‘an Jiao Tong
University Yi Sheng Electronic Co.,Ltd.)
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Fig.1-39 Various multiplayer ceramic capacitor (a) and size are compared with the
finger (b) (Chengdu Hong Ming Electronic Co.,Ltd.)
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Fig.1-47
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a— KNI, E=0,

b—MHIFHE: —,

c—HIFE: T,

d— () c,E: 1 {HIE
ZAICHS, AR
Crossed electrode

configuration

(crossed Nicol)

a—electric field E=0,

b—field direction E:—,

c—E 1

d—similar to ¢,but with

gypsum plate
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Pl 149 BRAELCHENNILYS 1 B 1500 A M (a~c) B it i 5 1R % 2 (d)
a— I =0, WUHLHT, St % ) [l , CPAZS IR, 500-600, b— W35 =E, #k i, &R, T,
HIXEESE: 2930005 c— Wisf =E/2, 2L TF, HIXHER. 2491500

Fig.1-49 The microstructure (a~c) and the light intensity of the gap between the two electrodes ()
a—[E=0,para—clectrics, switch off state, light intensity: 500~600; b—FE=E, ferroelectrics, switch
on state, light intensity: ~3000; ¢—E=E/2, half—switch on,light intensity : ~ 1500
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Fig.1-50 Domain orientation between the

A 1-52 I I LA 5 (PLZT, IEAZ Wt
M ER)

Fig.1-52 Domains across grain boundaries

electrode, strip domain crossed several
grains, PLZT, optical, crossed Nicol

with gypsum plate

(optical microphotograph of domains
in PLZT ceramics,crossed Nicol with
gypsum plate)
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Fig.1
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55 The effect of internal stress on
the domain state in the ceramics
a—more domain walls and narrow
domain under larger stress
conditions; h—less domain wall and
wider domain under small stress
conditions
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Fig.1-53
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Electron acoustic
image of grain, grain
boundaty and donain
structure in BaTiO,
ceramics (the sample
without polish and
etching)
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Fig.1-57 Domain orientation when the
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a— AN E=670V /mm;
b—E=1000V /mm;
c— Efla EA N, S
£ 8

Fig.1-58 “Wedge” domain
nucleated from grain
boundary, and the domain
tip crossed the grain
boundary as E rising (optical
photograph, crossed Nicols )
a—electric field E=670V/mm;
b—E=1000V /mm;
c—same as a but with

gypsum plate
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Fig. 1-75 Various PTC ceramic

heating components (Guang
Dong Long Key Electronic
Co.,Ltd.)
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Fig.1-76 Various PTC ceramic heating elements and devices (general PTC element, PTC
honeycomb, standard PTC heaters, MD 11 PTC heaters, surface—electrified PTC ripple
heaters, and nonsurface—electrifed PTC heaters) (Guang Dong Nan Hai Honeycomb
Electronic Products Co.,Ltd.)
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Fig.2—-35 Optical microphotograph shows the remnant domain at the grain boundary region after removing
electric field E, the different 'color correspond to different stress condition (under tension or
under compression)
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Fig.2—65 Domains across the grain boundary (optical, crossed
Nicol with gypsum plate)

D-90° domain; G-—grain boundary
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Fig.2—69 Domain orientation between two electrode (crossed

Nicol)(@ and b (with gypsum plate ))
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Fig.3—6 SEI of BaTiO; ceramics (¢), EAI at different modulation frequencies of f=98.9
kHz (b), 114.7 kHz (c¢) and 133.7 kHz (d), respectively, (e) and (f) showing
domain structure crossing the grain boundary of BaTiO, ceramics
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Fig.3—22 SEI (a) and EAI (b) of Al metal
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Fig.3-28 The surface topography image (¢) and acoustic microscopy image
of ferroelectric domain (b) of BaTiO; ceramics

000 nm

1019 pm

10189 um 2037 um

FI3-29 PLZT MBMZI L 515 () KXY B2 B2 (b) (/=131.5kHz)
Fig.3-29 The surface topography image () and the corresponding acoustic
microscopy image (b) of the PLZT transparent ceramics (/=131.5kHz)
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Fig.3-30 The acoustic microscopy

image of PLZT transparent

ceramics 0 pm 1oum 201m
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Fig.3-31 The acoustic microscopy image (a) and (b) the acoustic signal of line scan C—D in Fig.
3-31(a)
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Fig.4—8 The topography image (a) and piezoresponse image (b) of transparent
PLZT ceramics
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Fig.4—14 The large scanning topography image (a), the corresponding piezoresponse image (b)
of relaxtor—type PMN—PT ferroelectric single crystals, and the piezoresponse image
in a small scanning areas (c)
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Fig.4—15 The topography image (a), vertical piezoresponse image (h) and lateral piezoresponse
image (¢) of (001)—oriented PMN—PT single crystals
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Fig.4-16 The topography image (a), vertical piezoresponse image (b) and lateral piczoresponse
image (c¢) of (001)—oriented PMN—PT single crystals (different area of a sample with
fig.4—15)

P 4-22  PMN=30%PT #5107 H T 095818 () F1E HLI 1 15(b)
Fig.4-22 The topography image (a) and the corresponding piezoresponse
image (b) of PMN—-30%PT single crystals at ambient environment



