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The organosilicon polymeric oils are widely used as a heat carriers in aviation, nuclear and
space technology. Their resistance to various damage factors of outer space is a property of great
importance. The gamma radiation is one of the most essential damage factors. The structure of
molecules being exposed to gamma radiation may be transformed substantially. This results in
variation of their physico-chemical properties. So, the laboratory modelling of the irradiation
effect on the physico-chemical parameters of the organosilicons is very urgent.

In this work, the physico-chemical characteristics of organosilicon oils, as dielectric constant,
viscosity, and refractive index, have been measured before and after the gamma irradiation with
the doses of 103 to 106 Gray. The organosilicons studied were PMS-1, PMS-5, PMS-VV, and
PMFS. All the measurements were performed at the original research instrument
«ISSLEDOVATEL» (investigator) with 60Co in open test tubes as a source of gamma radiation.
The structure modifications in oil molecules depending on irradiation dose have been studied with
IR spectrometry.

When comparing the main characteristics of the studied organosilicons before and after the
irradiation one may arrange them into the following sequence with the increasing of their
resistance to the gamma radiation:

PMS-VV < PMS-1 < PMS-5 < PMFS

Among them, the PMFS demonstrates nearly perfect stability of all its physico-chemical
characteristics with no dependence on the irradiation dose.

The viscosity is appeared to be the most sensitive characteristics of radiative changes in the
species studied. In particular, the substantial dependence of viscosity on the irradiation dose was
found for the species of high viscosity (PMS-1, PMS-VV) having n. values of 100 spz and
above. The viscosity of the PMS-VV oil increases with the dose up to the complete hardening of
the sample at 106 GRay.

For the liquids PMS-1 and PMS-VV it is found that the increasing of their viscosity with the
dose absorbed obeys exponential law:

v = v0 • e " ,
where Vo and V are the viscosities of the sample before and after the irradiation,
respectively; D is the absorbed radiation dose; Ky is the radiation damage factor.
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