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Abstract The possiblity of application for the transparent BK10 glass fiber/PMMA compos-
ites as a temperature-or wavelength-sensors was studied. Measurement of diameter and re-
fractive index for glass fibers to be reinforced to PMMA as a function of drawing speed and
temperature was done and the appropriate coating methods and solvent for coupling agent was
researched. T,.. value at which the maximum transmission for the composites occurs could be
controlled to be in 31~50°C by the processing factors such as fiber diameter, fiber vol%, molec-
ular wt. of PMMA. Furthermore, with different wavelength other than 589.3 nm, the T,

value could be controlled to be in 35~55°C. For the sensibility of wavelength for the compos-
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1tes, there was not a wavelength (An..) showing maximum transmission.
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Fig. 1. Diameter for BK10 glass fiber as a
function of pulling speed for fibers pulled at
1200C.
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Fig. 2. Comparision of diameter for BK10

glass fibers pulled at different temperatures.
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Table 1

Diameter of BK10 glass fibers pulled with
platinum crucible 100 % and 50 % full of
glass (1200°C)

Pulling Fiber diameter ( #zm)

speed
100 % full 50 % full Difference
crucible crucible (%)
57 44.0 36.2 17.7
113 29.5 28.7 2.7
226 24.0 20.6 14.2
339 18.0 15.8 12.5
452 16.4 13.0 20.7
565 13.8 114 17.4
734 12.0 10.0 16.6
904 11.5 9.2 20.4
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Table 2
Refractive index at 589.3 nm for BKI10

glass fibers of different diameter

Diameter of BK10 Refractive index

glass fiber ( #m) at 589.3 nm
7 1.4892

13 1.4900

15 1.4903

20 1.4908

25 1.4911

30 1.4912

35 1.4914

40 1.4915

45 1.4917
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Table 3

Wettability of a droplet of various sovents,
and M8550 (trialkoxy silane) to a soda lime
glass plate

Compeosition Wettability to glass

(arbiatrary unit)

Methanol 34
Ethanol 39
Methyl methacrylate 14
(MMA)

3% M8550 in MeOH 37
3% M8550 in EtOH 34
M8550 100
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Fig. 3. Tensile strength of hot -pressed
PMMA composites reinforced with uncoated
and coated BK10 fibers.
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Fig. 4. Transmission at 589.3 nm as a func-
tion of temperature for composites rein-
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Fig. 5. Transmission at 589.3 nm as a func-
tion of temperature for composites contain-

ing BK10 glass fibers of various vol%.
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Refractive index at 589.3 nm for glass

fiber is 1.4915 and vol% fiber in composites
is 11%.
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