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Non-contact Quantitative Microwave Detection of Radiation Induced
Degradation of Polymers (II)
Takeyoshi Sunagawa, Akinori Saeki, and Shu Seki

In 2011, there are 54 commercial nuclear power plants in Japan. There are 20 nuclear power plants which
are working for 30 years or more. It is very important to measure the aged deterioration of the cable used in
those nuclear power plants. Generally, degradation of a cable was measured by the tensile test. It was
difficult to measure an electrical property quickly and nondestructively. We developed the nondestructive

measurement technology of cable degradation which used microwave technology.
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Fig.1 Scheme of the microwave apparatus
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Fig.3 Output voltage™ to LDPE as a function of aging time.
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Fig.5 Measurement of EP rubber cable by K-band microwave

cavity.
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Fig.7 The cross sectional photograph

of a cable insulation part .
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Table | Data of thermally and radiation aged EP rubber cable by Q-band microwave cavity .

L =323 mm, S =1.67 mm

Vmax (mV)| Vmin (mV)| a (mm) | b (mm) Vmax/a Vmin/b | (Vmax/a) ™

F-01 181 129 0.91 0.65 199 198 25.3
F-05 209 162 0.88 0.68 238 238 17.7
F-0 225 172 0.88 0.68 256 253 15.3
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