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(Mgy93Cag 07)TiO; PFo)Z 23} 544 A2}e o)) alumino borosilicate) #3215 5~30 wt% F7}ste] A222 543 0}
olzZ2 T §A EAL FASYTE (MggoesCagoy)TiOsol alumino borosilicated &8 H7Igo 24 2ZSEE 1350°C
A 950°CE WEeH, felo Hrtgo] Futgel wet AFEEe] F7F 2 Yol FHol YEREI 20~30 wi%®] &
7t H71E dFGolME 95%] AUEE z2te AAAE S F AT (MgyesCagn)TiOs 20 wt%S] alumino boro-
silicate] 8|8 H7IF O Z A 950°ColA] G &) 15~16, ERAFQx HE 800001 eH, olnf FAFIFo) L&
AT HE 45 ppm°CS YERNATH

ABSTRACT

The effects of alumino borosilicate glass composition on the densification and the microwave properties of (Mgg93Cag7)TiO3
ceramics were studied. As the amount of glass increase, the density of ceramics increases and grain growth enhances. When 20 ~ 30
wt% of glass added, it was densified to over 95% of (Mggg3Cag07)TiO; theoretical density. (Mgg93Cag07)TiO; ceramic sintered at
950°C exhibits dielectric constants of 15~ 16, quality factor of 8000 and temperature coefficient of resonant frequency of —45 ppm/

°C by adding 20 wt% alumino borosilicate glass.
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Fig. 1. Dilatometer curve of PS-1 glass.
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Fig. 2. XRD patterns of (a) PS-1 glass powder and (b) powder
sintered at 950°C.
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Fig. 3. Shrinkage of (Mg o3Cag07)Ti0; with different PS-1
glass addition sintered at various temperatures.
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Fig. 4. Relative densities of (Mgq93Cay o7)TiO; with different
PS-1 glass addition sintered at various temperatures.
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Fig. 5. SEM photographs of (Mg 43Cag ¢7)TiO; with different PS-1 glass addition sintered at 950°C : (a) 5 wt% (b) 10 wt%
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Fig. 6. XRD patterns of (Mgg¢3Cag¢7)TiO; with 20 wt% PS-1
glass addition sintered at (a) 900°C (b) 950°C (c)
1000°C and (d) no glass addition (Mgg3Cag o7)TiO4
sintered at 1350°C.
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Fig. 7. EPMA analysis of (Mg 43Cag o7)TiO3 with 20 wt% PS-
1 glass addition sintered at 950°C.

Table 1. EPMA Analysis of (Mg 95Cag 47) TiO5 with 20 wt% PS-
1 Glass Addition Sintered at 950°C (% Oxide)

Si0, ALO; MgO NaO CaO  TiO,

A 7.115 1.606 39235  3.659 1.703 46.686
B 25657 16243 17395 23.146 1.246  16.315

B 4 9y, o] Table 1(b)E YEOH 32 {24
? Ao gk MgTio9 CaTiose A& & A%
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Fig. 8. Dielectric constants of (Mgg3Cag7)TiO; with diffe-
rent PS-1 glass addition sintered at 950°C and 1000°C.
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Fig. 9. Quality factor of (Mg 93Cag 7)TiO; with different PS-1
glass addition sintered at 950°C and 1000°C.
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Fig. 10. Temperature coefficient of resonant frequency of
(Mg 93Cag ¢7)TiO; with different PS-1 glass addition
sintered at 950°C and 1000°C.
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