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ABSTRACT

The effects of B0, addition on the sintering behavior and the mucrowave dielectric properties of (Mg, eCayr)
TiO; ceramics were investigated. By addition of By, the specimens were sintered at 1200°C for 2 hours and
betier quality factor was obtained. As the amounl of B,0; increases, the densily of the ceramics increases and
grain growth enhances. Tt was densified to over 94% of (Mgy%Cager) T1Ds theoretical density by the addition of
0.15~1.0 wt% B0, and stable microwave chelectric properties observed by the addition of 0.2—0.4wt% B0,
(Mg, 95Catgr) T1Oy ceramics sintered at 1200°C exmibits maximum dielectric constants of 24~25, quahty factor{Q
) of more than 70000 and temperature coefficient of resenant frequency of U ppm/°C by adding of 0.15~0.4
Wi Bsz
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Fig. 1. Powder X-ray dilfraction palterns of the (Mggo,
Cayn:) TiO5 calcined at(a) 1200°C (b) 1150°C
and (e) 1100°C.
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Fig. 2. Powder X-ray diffraction patterns of the (Mg,
Cag ) TiO4 with B,Oy sintered at 1200°C. (a) 0.4
wit%. (b) 0.3 wt%, (c) 0.2 wit%, (d) 0.15 wi%
and (&) o wt% of By, were added.
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Fig. 3. Shrinkage of the (Mgye:Canar)TiO; with xB.0s
sintered for 2 hours (x=wt%).

100
[} 2 2
_—g—— R
\.,: 2—n—%
— »
aa |- A/ 0/‘
s 7
- .
- 'y
: d
£ /
g *r /’. | B =
E P /. o
2 =
k] / —a— 1350°C
]
= 70l m —a— 1200°C
—— L150°C
_ - 1100°C
80 L " 1 . 1 . 1 1 1
ao az 0.4 0.6 aa 1.0

B,Q, content {wt%}

Fig. 4, Relative densities of the (MgyesCaqe)TI0; wilh
B:O, sintered at different temperatures.
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Fig. 5. SEM photlographs of the (Mg uCage) Ti0; with xB,0; series sintered at 1200°C. {a) x=0.00, {(b) x=0.10,
{e) x=0.15, (d) ¥=0.20, (&) x=0.30, () x=0.40, (g) x=0.50 and (h) x=1.00.
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Fig. 6. EPMA analysis of the (MgysCager)TiO; with
*B,0; sintered at 1200°C. (a) x=0.3 wt% and
(b) x=0.5 wt%.
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Fig. 7. Dielectric constant of the (MgyeCager) THO; with
B.0, sintered at 1200°C and 1350°C.
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Table 2. Microwave Dielectric Properties of (Mgy:Cann) TiOs with xB,O,

Sintering Relative Shrinkage Dielectric Quality Tem oefficient of

x{wt?) tem]zséglture density (%) | ratio ('7%) const]aerft (e, (%C;% resgﬁgtuffiefcluency ?’E)O
0.00 1350 97.0 15.3 25.96 64000 2.03
0.00 1200 85.7 12.2 21.32 23000 -11.87
0.10 1200 89.8 136 23.47 51500 2.02
0.15 1200 62.9 14.3 24.64 63500 0.75
0.20 1208 94.0 14.8 24.67 66000 -0.73
0.30 1200 94.2 15.3 24.79 68500 -0.79
0.40 1200 9.2 15.0 24.61 64500 -.81
0.50 1200 94.8 15.1 24.36 62000 -1.66
L.00 1200 94.8 15.2 24.76 57000 -2.23
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