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PZTN Sintered at the Low Temperature by the
Glass Phase Transient Processing

& #® %
(Chan Young Kim)

Abstract — This research was a fundamental study for the low temperature sintering of PZTN by glass phase transient
processing. To lower the sintering temperature, the glass phase processing was used. Also to improve the electrical
properties, the transient processing was utilized. After characterization, the various analytic techniques, such as
Archimedes method for the measuring densification, x-ray diffraction patterns for the quantitative analysis of crystalline
phases were utilized. Also the dielectric constant, dissipation factor, and piezoelectric coefficients were measured to
evaluate the PZTN sintered at the 950C and 1050°C. This was confirmed that the sinterng temperature of PZTN was
reduced by 950C and the electrical properties were improved by the transition processing. Therefore, the glass phase
transient processing can be applicable to low the sintering temperature with the dielectric and piezoelectric properties.
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Table 1. Compositions developed for glass transition
phase processing(mole %)

Wx JEAA AHEE HIHA
Comp.| PZT" {PZTN"| PbO | Si02 | ZrO2 | TiOz |NEOs
6 60 - 133 267 - - -
6TZ| 60 - 133} 267 698! 64 -
7 - 60 133|267 - - -
7-Z - 60 1331 267 69 - 0.07
FIZ - 60 133] 267, 69} 64| 007
8 40 - 3331 267 - - -
gIZ| 40 - 333] 267 173 16.0 -
9 - 40 333, 26.7 - - -
9-Z - 40 | 333] 267 173 - 0.17
5z - 40 | 333] 267 17.3] 160 0.17

PZT" : Pb(ZrosTias)Os
" . Pb(Zros:Tie4s)03-0.05Nb0s

~ . None

Excess
N04
Additien
{mole %)

Glass PZT
Conteat (mele %)

enly and TiO,

e ——————
Zr0; and TiO) Crystalline Filler

3Y 1. 1057 HEXIME MYsie clojotay
Fig. 1. Diagram illustrating the ten compositions
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Fig. 2. Flow chart of the experimental procedure for the
glass phase transition processing
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Fig. 3. X-ray diffraction patterns of compositions 6, 7, 8, 9
after quenching and grinding
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Fig. 4. Parent apparent density and diameter shrinkage of
compositions 6, 6-TZ, 7, 7-TZ, 8, 8-TZ, 9, 9-TZ
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Fig. 6. X-ray diffraction patterns of
heat-treated at 950°C for ten hours
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Fig. 7. X-ray diffraction patterns of composition 9-Z
heat-treated at 950C for ten hours
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Table 2. Dielectric properties and piezoelectric coefficient of
each composition(measured at 1KHz)

zd| N
A2 k D.F.(%) dss g3
6 80 0.45 0 0
6-TZ 68 1.59 0 0
7 99 0.88 0 0
7-Z 99 092 0 0
7-TZ 86 0.97 0 0
0T 8 143 0.49 0 0
8-TZ 65 1.14 0 0
9 159 0.97 15 12.8
9-Z 164 1.33 20 10.3
9-TZ 104 1.00 0 0
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2 2R ( ) 3 233

6 - - - -
6-TZ - - - -
7 106 0.78 17 181
7-Z 107 0.81 17 17.9

7-TZ 93 0.89 0 0
1050C 8 N B B N
8-TZ - - - -
9 198 1.23 29 16.5
9-Z 206 1.51 45 247

9-TZ 98 0.98 0 0
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