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Abstract: We investigated the phase evolution, microstructure,

Zr-doped Ba(MgosWo5)O;5 [i.e.,
in all compositions,
microstructure. For the composition of x=0.01,

increased,

the densification and the grain growth were promoted by a liquid phase.

2017; Revised March 29, 2017; Accepted March 29, 2017)

and microwave dielectric properties of Na- and

(Baj2xNank)(Mgo 5xZrxWo5)Os] ceramics. BaWO,4 as a secondary phase was observed
and it increased as the dopant concentration increased. All specimens revealed a dense

polyhedral grains were observed. As the dopant concentration

The quality factor(Qxfy)

decreased remarkably, whereas the dielectric constant (¢,) tended to decrease as the dopant concentration increased.

The dielectric constant, quality factor, and temperature coefficient of the resonant frequency of the composition of
x=0.01 sintered at 1,700°C for 1 h were 18.6, 216,275 GHz, and -22.0 ppm/°C, respectively.
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oA x=0.022740] g=20, Q%fp=160,000 GHz, 1=
-21.0 ppm/°Co| 35 YEH+= A2 W53 [8].
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Fig. 1. Powder X-ray diffraction patterns of (BajaxNayy)

(Mgo.5xZrxW(5)Os ceramics sintered at 1,700°C for 1 h, (a)
x=0.01, (b) x=0.02, (c) x=0.03, (d) x=0.04, and (e) x=0.05.
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Fig. 2. Ipawosa12/Iemwiz0) Of (Bai2xNag)(Mgos.ZrxWo5)Os ceramics
sintered at 1,700°C for 1 h.

A2AA9 2% X-Ad AEARA Aus I 1o YE
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Fig. 3. Field emission scanning electron microscope (FE-SEM)
images of (BajaxNax)(MgosxZrxWos5)O; ceramics sintered at
1,700°C for 1 h, (a) x=0.01 and (b) x=0.05.
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Fig. 5. Temperature coefficient of resonant frequency of
(Bay2xNax) (Mg 5xZixWo5)O; ceramics sintered at 1,700°C for 1

h as a function of x.
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Table 1. Microwave dielectric properties of Ba(MgosWos)Os

based ceramics.

Sintering Tr
Qxfo
temperature ¢, (ppm Remarks
(GHz)

() /C)

Composition

Ba(MgosWo5)Os3 1,500 16.7 42,000 -33.6 [4]
Ba(MgosWo5)O3 1,575 189 97,200 -27.7  [7]
Ba[(Mgo3s5Y 0.1 Jo0s)Wo5]O3 1,550 21.9 133,000 -24 [6]
(Bayg.75510.25)(Mgo.sWo.5)O3 1,400  20.6 152,600 +24.0 [7]
Ba(Mg0v4gY0_013W0_497)03 1,575 20.0 160,000 -21.0 [8]
This

Bag.ogNag 02(Mgo.49Z10.01 W0 5)O3 1,700 18.6 216,275 -22.0
study
This

Ba[),94Nao'Oﬁ(Mgg,MZro,mWoj)O} 1,700 17.6 151,580 21.7
study
This

BaO.%Nao,]0(Mg0,4szl‘0,05Wov5)03 1,700 17.8 101,873 -21.6
study

e, BAAS 9 BAZDLY ewAR: 7

20.5%, 18.6, 216,275 GHz, -22.0 ppm/" Cqu.

.4 B
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A7z R otolZen gasAol chely Apshalct.
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o], x@to] 5710l mefa e STt Be
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Lok xtel 3710l webd 9
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B U BAETRY LEASE
6,275 GHz, -22.0 ppm/°Co]iC}.
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