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Abstract

The mechanical, electrical and thermal characteristics of insulating materials may significantly affect the performance and
reliability of electrical devices using superconductors. General method to provide insulating layer between coated conductors is
wrapping coated conductor with Kapton tape. But uniform and compact wrapping without failure or delamination in whole
coverage for long length conductor is not a simple task and need careful control. Coating of insulating layer directly on coated
conductor is desirable for providing compact insulating layer rather than wrapping insulating layers around conductor. Ceramic
added polymer has been widely used as an insulating material for electric machine because of its good electrical insulating
properties as well as excellent heat resistance and fairy good mechanical properties. The insulating layer of coated conductor should
have high breakdown voltage and possesses suitable mechanical strength and maintain adhesiveness at the cryogenic temperature
where it is used and withstand stress from thermal cycling. The insulating and mechanical properties of polymer can be improved by
adding functional filler. In this study, insulating layer has been made by adding ceramic particles such as SiO, to a polymer resin.
The size, amount and morphology of added ceramic powder was controlled and their effect on dielectric property of the final
composite was measured and discussed for optimum composite fabrication.
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2. EXPERIMENTS
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Fig. 1. Procedures for preparing and testing
ceramic-polymer composite layer for electrical insulation
of coated conductor.

Fig. 2. SEM Morphology of SiO, powder added to PDMS:
(a)micro SiO; (1-10¢m) (b) nano SiO, (10-30nm).
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3. RESULTS & DISCUSSION
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Fig. 3. Surface morphology of coated PDMS layer coated
with micro SiO, powder added precursor solution (a)pure
PDMS (b)5 % micro-SiO, (¢)10 % micro-SiO, (d)15 %
micro-SiO,.

Fig. 4. Surface morphology of coated PDMS layer coated
with nano SiO, powder added precursor solution (a)pure
PDMS (b)5 % nano-SiO, (¢)10 % nano-SiO, (d)15 %
nano-SiO,.
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Fig. 5. Result of adhesion tests for (a)pure PDMS (b)10 %
nano-SiO, added PDMS (c)micro-SiO, added PDMS
(d)SEM surface morphology of micro-SiO, added PDMS
layer.
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Fig. 6. Effect of additive size on electrical breakdown
strength of ceramic added PDMS insulation coating layer.
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