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Abstract The effects of the composition on the consolidation temperature and refractive index of the glass thin film
fabricated by aerosol flame deposition method in SiO.- B.Os- CaO-P:0s system were investigated. When the amount of
Ca0 was constant in SiO,- B:0:-CaO system the consolidation temperature of glass thin film decreased with increasing
the amount of B.Os. Also, when the amount of SiO, and B0, was constant the consolidation temperature of glass thin
film increased with increasing the amount of CaO. P,Os was added to 72.5Si0,-25B,05-2.5Ca0 in order to decrease its
consolidation temperature. As the amount of P,Os increased its consolidation temperature decreased and the refractive
index linearly increased from 1.4649 to 1.4684. When the amount of CaO and P,0s was constant in SiO,- B,0s-CaO-P,

O: system the consolidation temperature of glass thin film decreased with increasing the ratio of SiO./B:0s.
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Fig. 1. Selected glass composition at SiO.-B.0:-CaO system.
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Fig. 2. Optical micrographs of 72.55i0,-25B.,0:-2.5Ca0 + xwt% P.Os(x= 15, 20, 25, 30) glass film consolidated at 1250°C

(a) x=15, (b) x=20, (c) x=25, (d) x=30

2900
M
1500 b
. 1000
(O]
-~
€ w
500 |
M cristobalite
. (a) x=15
Ot " L L 1 N 1
o 10 20 30 40 50 60

20

Fig. 3. X-ray diffraction patterns of 72.5Si0.~25B.0+-2.5CaO+
xwt% P,0s(x=15, 20, 25, 30) glass film consolidated at 1250°C
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Fig. 4. Optimal consolidation temperature of 72.5Si0.- 25B,0s-
2.5Ca0 + xwt% P.Os(x=15, 20, 25, 30) glass film consolidated
at 1250C
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Fig. 5. Refractive index of 72.55i0.-25B;0;-2.5Ca0 + xwt%
P.0s(x=15, 20, 25, 30) glass film
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Fig. 6. Optical micrographs of xSi0,- yB.0s~2.5Ca0 + 25wt% P,0s (x/y=8.75, 5.5, 3.88, 2.9) glass film consolidated at 1250°C

(a) x/y=8.75, (b) x/y=5.5, (c) x/y=3.88, (d) x/y=2.9
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Fig. 7. Optical micrographs of xSi0:-yB:0s-2.5Ca0 + 10wt% P.0s (x/y=8.75, 5.5, 3.88, 2.9) glass film consolidated at 1250C

(a) x/y=8.75, (b) x/y=5.5, (¢c) x/y=23.88, (d) x/y=2.9
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Fig. 8. Phase diagram of xSi0:~yB:05-2.5Ca0 + zwt% PO (x/
y=8.75, 5.5, 3.88, 2.9, 2.25, z= 10, 15, 20, 25, 30 wt%) glass film
consolidated at 1250°C
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Fig. 9. Refractive index of xSi0.-yB,0;-2.5Ca0 + zwt% P.0Os
(x/y=8.75, 5.5, 3.88, 2.9, 2.25, 2=10, 15, 20, 25, 30 wt%) glass
film consolidated at 1250°C
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