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Bag_3.:Sm 5425y (1-5) Ti18054-6{0 =3y (x+4)} ceramics were developed in this study to lower the sintering tem-
perature as well as to maintain the excellent microwave dielectric properties of tungsten-bronze-type like
Bag_3,Smg.9,Ti;3054 solid solutions. Bag_3.Sm s 2x) 15 Ti1s054- 5 ceramics were prepared by a slight change
in the mixing composition from the solid solutions area to Ba,Tiy0, direction on the BaO-Sm,0;-TiO, terna-
ry phase diagram. Effects of compositional parameters x and y on the density of the sintered body and the
microwave dielectric properties were investigated. Ba,;Smy 15Ti;3053.75 (x=2/3, y=0.02) ceramics sintered
at 1350°C demonstrated the excellent properties including a high relative permittivity (¢,=81), high quality
factor (Q-f=10000 GHz) and low temperature factor of resonant frequency (tz;=—13 ppm/°C). These
properties are almost equivalent to those obtained in Ba;Smg 33Ti;3054 (x=2/3) solid solutions which need
higher fabricating temperatures than 1460°C. It was also shown that a ball-milling technique strongly affect-
ed the density of sintered body and the resulting relative permittivity.
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Ba0O-Sm;03-Ti0, ternary system.
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Fig. 2. X-ray powder diffraction patterns of Bag—,Sm s 2:)(1-y) Ti1s054- s ceramics sintered at 1350°C for 2 h and YO solid solution (y=0)

prepared at 1460°C for 2 h.
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Fig. 3. Microwave dielectric properties and apparent density of
Bag-3,.Sm g+ 25) (1-5) T118054-5(x=2/3, y=0.01-0.04) ceramics sin-
tered at 1350°C. The results of YO0 solid solution prepared at 1460°C
are also plotted at y=0.
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Table 1.

Processing Route and Microwave Dielectric Properties

Bag.3,Smg2, Tiis0ss  BagsSmi2004)Ti1s0ses  BagaxSMgi2v1.) TiisOses Bag 3, Smgi2015) Ti1s0545

Composition *=2/3) (=2/3,=0.02) (=2/3,y=0.02) (=213, y=0.02)
Mixing condition pestle/motar 2h pestle/motar 2h pestle/motar 2h ball-milling 24h
Sintering condition 1460°C - 2h 1350°C - 2h 1350°C - 10h 1350°C * 2h
& 81.0 68.1 74.4 81.1
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Fig. 4. Microwave dielectric properties of Bag_3,5m g+ 25) (1-y) Ti18054—5(x=0.3-0.9, ¥=0.02) ceramics sintered at 1350°C and YO solid

solution (y=0) prepared at 1460°C.
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Fig. 5. Change in the microwave dielectric properties and appar-
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ceramics as a function of ball milling time.
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Fig. 6. SEM micrographs of the fracture surface of Bag—3,Sms+2:)-y) Ti1g0s4-5(x=2/3, y=0.02) ceramics sintered at 1350°C; (a) mix-
ing by pestle/motar for 2 h and sintering for 2 h (b) mixing by pestle/motar for 2 h and sintering for 10 h and (c) mixing by ball milling for
24 h and sintering for 2 h. (d) Fracture surface of YO0 solid solution (y=0) mixed by ball milling for 2 h and sintered at 1460°C for 2 h was

also shown.
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Fig. 7. Microwave dielectric properties and apparent density of Bag—3,Sm(g+2¢) (1-y) Tl18054-5(£=0.3-0.9, y=0.02) ceramics sintered at

1330, 1350 and 1370°C after ball milling for 24 h.
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Nin WG 1320°CAHE TR /e, TOHERIEE
FIFAL CHEERERAIE A, YORBEOGREELD
110°C €\ 1350°CCHERS A BRI RE & 7r - 7. RRIC 9=0.0271
BidRbEN-< A 7 OFEEEE R L.

(2) y=0.02ICEEL Tx %0.3~0.90KH CTEB S ¥ 5% x
FRINEREFT - 188, YO BEWEE & FRRIC 4=2/30%E1CK
bEN~ A 7 EFBHE LR, BIC, BERAERE -H
BROMICIHERBIRS DS BRI OB ERD, FRHO
PRBAZASEBEEP OR—IVINVEEICEEL/2EIAH, B

WAEELKEICHLEL, ThictEs CHFERL A LELA. X
OB NI 4 7 OPEF R YO BEAICITIEmEs 5,
&=81, Q-f=10000 GHz U ;= —13ppm/°C2 7%V, Th¥
TERAK (1460°C) TLMBAI LD TELP -2 YO BEE
HROBENT< A 7 OB H RS 1350°COER AR T FHR
TEAHIEBHLP STz,
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