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Parameterized Curve Model for Monitoring Flow Direction of Resin Flow Front
Hu Zhongqu', Wang Zhe’, Yu Yue', Yao Wensheng', Yang Chenlong'

(1. State Key Lab of Fluid Power and Mechatronic Systems, Zhejiang University, Hangzhou 310027, China ;
2. Wuhan Second Ship Design and Research Institute, Wuhan 430200, China)

Abstract : Real-time monitoring of the 'vacuum-assisted resin transfer molding (VARTM) process of composite is a key
technical link of composite molding, which can effectively avoid defects and improve performance. In the liquid molding process,
the preform has key parameters-such as the arrival, flow rate, and flow direction of the resin flow front. The flow direction was
analyzed and the ultrasonic sensor signal was. used to calculate the flow direction to monitor the resin flow in the liquid molding
process in real-time. A square piezoelectric wafer active sensor was used for experiments, and a trapezoidal parameterized model
of the normalized amplitude curve was-established through the signal of the sensor, the data was fitted, and the theoretical rotation
angle of the flow direction was calculated. The experiment was carried out with sensors of different frequencies on the plexiglass
plates of different thicknesses, and the calculated theoretical angle was compared with the actual flow direction, and the accuracy
and effectiveness of the calculation method were evaluated, and finally in a thinner mold (10 mm) obtained good flow direction
calculation effect.

Keywords : vacuum-assisted resin transfer molding ; preform ; flow direction monitoring ; curve model
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