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In Situ Monitoring for Three-Dimensional Resin Flow and Dry Spots in Liquid Composite Molding Process
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Abstract : In order to accurately and conveniently monitor air leakage, resin liquid flow and dry spot defects in the actual
production of composite parts, an in-situ monitoring technology for three-dimensional resin flow and dry spots based on dielectric
sensors in liquid composite molding (LCM) was established. The parallel plate dielectric sensor was formed by two flexible metal
foils of the same size and parallel to each other and the composites between the metal foils. The monitoring function was realized
according to the state change of the dielectric inside the sensor and the thickness variation between metal foils during the resin infil-
tration process. The accuracy of the sensors in monitoring atmospheric pressure and air leakage was verified by creating artificial air
leakage situations. The ability of the sensor to monitor the resin flow front and resin flow velocity was demonstrated by consistency
of actual observations with monitoring signals according to set the sensor at different locations in the fiber preform during the
vacuum assisted resin infusion process. The reliability of the sensor to identify dry spot defects was verified by creating dry spot
defects through Vaseline and glue on the surface of fabric, based on the resin flow monitoring function. The technology provides
effective an in-situ monitoring method for air leakage, resin flow and defects in composite molding process.
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