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Mold filling process and simulation of sandwich composites with damping layer

SUN Shiyong , ZHANG Rundong , WANG Xinling , YANG Rui’
(School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Introducing viscoelastic damping layer into composites is an effective method to improve the composite
structural vibration characteristics. The vacuum assisted resin transfer molding (VARTM) process of sandwich com-
posites with perforated silicone rubber was investigated by experiment and simulation. Firstly, the equivalent per-
meability of fiber reinforced materials and its combination with the flow medium were tested under constant pres-
sure injection conditions. Then, the VARTM platform was set up to observe mold filling experiment in the labora-
tory. The resin filling model was established based on the RTM-Worx software. The validity of the simulation model
was verified by comparing the experimental resin flow diagram and the filling area with simulated results at
different time. Finally, the effects of the parameters such as the spacing between columns, the row spacing, the
diameter of the holes in the damping layer and the "edge effect” on the resin filling time and the filling process were
discussed. The results show that the simulation model can better predict the resin flow behavior, and unreasonable
parameters of damping layer can affect the resin flow and even lead to defects.

Keywords: vacuum assisted resin transfer molding; sandwich composites; filling process; permeability; edge

effects
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Fig.1 Model diagram of preform with damping layer
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Table1 Testresults of material parameters
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Fig.2 Vacuum assisted resin transfer molding (VARTM) process

experiment platform
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Fig.5 Resin flow diagram of sandwich composites with damping layer

at top and bottom surfaces
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Fig.6 Section diagram of sandwich composites with damping layer

filled by resin
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Fig.7 Experimental and simulation comparison of filling process of

sandwich composites with damping layer
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Flow front 1

(a) Top surface

(b) Bottom surface

Flow front 2

(c¢) Simulation result
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Fig.8 Comparison of experimental and simulated resin filling state of sandwich composites with damping layer
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Fig.9 Effects of damping layer perforation spacing on filling time of

VARTM sandwich composites with damping layer
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Table 2 Effects of damping layer perforation spacing on resin flow in VARTM sandwich composites with damping layer

Process parameter

Resin flow diagram at 50% filling modulus of the preform
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Fig. 10 VARTM filling time of sandwich composites with damping layer

under different perforation diameters
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Table 3 Permeability of VARTM sandwich composites with
damping layer in different perforation diameters

Diameter/mm Porosity/mm?®
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