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Accelerated Aging Evaluation
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Abstract  Refractive index matching gel is used on the contact surface of separated optical
communication cables to prevent the attenuation of communication signals. The gel is composed
primarily of silicone oil, which closely matches the refractive index of optical fibers. In military
applications, matching gels ensure the proper equipment functioning and maintain efficient
communication. Nevertheless, the materials used need to exhibit high stability because of the
complexity of military equipment and the requirement for long-term stability. Research on the long-term
stability of these gels has been insufficient. This study evaluated the long-term storage stability of the
refractive index matching gel. Thermal accelerated aging experiments simulated a storage duration of
up to 265 years. The study showed that the elemental and chemical compositions were similar after
long-term storage. On the other hand, an increase in refractive index is observed after a specific storage
duration. These findings are expected to help establish maintenance cycles for military equipment that

use a refractive index matching gel, enhancing their reliability in military applications.
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Fig. 1. Scheme of refractive index matching gel. a)
Optical communication cable, b) Scheme of
refractive index matching gel usage, c)
Chemical structure of polydimethylsiloxane.
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Table 1. Thermal acceleration condition and storage

duration
Temperature Reaction time Storage duration

(©) (hour) (year)
12 0.55

24 1.10

48 2.19

135 72 3.29
96 4.38

120 5.48

144 6.58

12 1.21

24 2.41

48 4.82

155 72 7.23
96 9.64
120 12.05
144 14.47

12 5.51

24 11.01
200 48 22.03
72 33.04
96 44.05
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120 55.07
144 66.08
12 22.05
24 44.11
48 88.22
250 72 132.33
96 176.44
120 220.55
144 264.66

Fig. 3. Optical image of refractive index matching
gel coated glass. a) Before thermal acceleration,
b) After thermal acceleration(at 250 T 12
hours), c) After thermal acceleration(at 250 C

144 hours).
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4. Elemental ratio of refractive index matching
gel depending on the thermal acceleration
condition. a) Carbon ratio, b) Oxygen ratio,
¢) Silicon ratio. x-axis is log scale.
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Fig. 5. Si-Si and Si-C ratio depending on the storage

duration. x-axis is log scale.
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Fig. 6. Refractive index depending on the storage
duration. x-axis is log scale.
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