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ABSTRACT

95Pb{(Mg,, Nb2,;)O,-5PbTi0; (hereinafter designaled as 95PMN-5PT) system was prepared by the columbite-
precursor method with 2 mol% excess PbO 1o compensate the PhQ loss during thermal process. The amount
of CuQ was 1~10 mol%, and the effects of CuQ addition on the dielectric properties of this system have
been investigated. From lhe mucrostructures, XRD analysis and dielectric measurements, the seolubility limit
of Cu0 i 95PMN-0PT was found Lo he around 3 mol%. Lattice parameter and Curie temperature were found
to be decreased as the amount af CuQ increased up to the solubility limit. This result confirmed that ihe
Cu®'-ions substituted the Pb’*-ions. It was revealed that the addition of CuQ on 95PMN-5PT promoted the
sinlerability and prohibited the formation of a pyrochlore phase and these effects seemed to enhance the
dielectric properties. The room temperalure dielectric constant, the loss factor and the specific resistivity of
the specimens processed with optimum conditions were 23000, 1%, and 8x 10" {.cm, respectively.
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Fig, 1. SEM pholographs of polished surfaces of (1—x)[95PMN-6PT |-x(CuQ; (A} x=0, (B) x=1, (C) x=2, )
x=3, (E) x=5, and () ¥=10 mol%. Samples were sintered at 900C for 2 h
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Table 1. Density and Grain Size of (1—x)[95PMN-
5PT]x[Cu] Ceramics*

X Density Grain size
(mol% Cul) (g/cm®) (um)
0 7.18 0.78
1 7.40 126
2 7.90 2.1¢
3 7.9 2.55
4 7.90 249
5 7.89 249
10 771 264

*Specimens were smtered at 900C for 2 h.
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Fig. 2. SEM photographs of the fracture surfaces of 95PMN-5PT with 5 mol% CuQ addition, showing excess
Cu( particles present at grain junclion (A) or at iriple point (B) region.
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Fig. 3. {A) SEM photograph of 85PMN-5PT with 10 mol% CuQ addition and (B} its EDAX spectrum at scanning
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Fig. 4. XRD patterns with sintering temperatures for {1—x)[95PMN-5PT]x[Cu0Ql: (@) x=0, (b) x=3, and (o)
x=10 mol%.

Table 2. The Amount of Pyrochlore and CuQ Phase in the Sintered Specimens of (1—x)[95PMN-5PT]-x[CuQ]

i

x=0 to 0.10.
T - mol% CuD
sintering 0 1 2 3 4 b 8 10
phase ™ temp (C)

900 0.05 0.04 0 a 0 0 0 0

pyrochlore 925 0.19 0.14 0 0 1] 0 ¢ 0
{%) 950 0.80 0.77 0 0 0 0 0 ]
@20=29.2° 975 0.89 145 0 ] 0 0 0 0
1000 1.56 243 0 0 ] 0 0 0
a0 0 0 a 0 1} 0.11 0.24 0.35

Cu( 925 0 Q (] 0 0 0.28 0.27 0.46
(%) G50 a 4] 0 ] 0 (] 033 0.55
@20=235.5" 975 a 0 0 0 0] 0 0.17 0.31
1000 0 0 0 0 0.09 0.17 0.36 0.69

“": No pyrochlore or CuQ phase was delected within the limits of X-ray.

B'-siteq] Mg-siter} B"-siteq] Nb-siteel] #|3lE]o] Zof ol gidbde] 070 Aelng, o] A ¢3)8 HxMgr)
Zhehe, 6 Wil el Mett 2] o] 2ubio] 0.66 Ao] i Nhit ) Z7belel & Folnz g9 Afdsiel AhiEle] o]E
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