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Fabrication of sandwich panels with glass/vinylester composite face-sheets and
polyvinyl chloride (PVC) lattice core using vacuum infusion process for marine
applications
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Keywords Abstract

In this research, a method based on the vacuum infusion process is proposed for making sandwich panels used in
the marine industry. The mechanical properties of the product made with this method have been significantly
improved compared to the adhesive bonding method, and also from an economic point of view, it’s cost-effective
to use this method. In this method, the construction of face-sheets and their adhesion to the core is done in a single
step, which results in some benefits such as reducing construction costs, increasing the production speed and
improving the quality of the face-sheets adhesion to the core. According to the intended application, i.e.
application in the marine industry, the core is made of grooved polyvinyl chloride (PVVC) foam and the face-sheets
are made of glass/vinyl ester, which are well-known materials in the marine industry. The mechanical properties
of the sandwich panel made by the proposed method have been investigated in both bending and compression
loading. The results indicate that in the product made with the proposed method, the bending strength has
increased by 78%, the compressive strength has increased by 92%, and the energy absorption has increased by
101% compared to the sandwich panel made by adhesive bonding method. The main factor in improving the
mechanical properties of this product is the creation of a network of resin in the empty space of the grooves,
which creates a structure similar to the foam filled honeycomb cores and strengthens the core, especially in the
thickness direction.
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10 Vacuum infusion process

1 Vacuum-assisted resin transfer molding
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Table 1 The main properties of sandwich panel components
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Fig. 1 Cross-grooved PVC foams, (a) shallow grooves, (b) through
thickness grooves, (c) desired convex curvature in through thickness
grooved foam and (d) finite concave curvature in through thickness
grooved foam
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Fig. 2 Placing peel ply and breather plies over the glass mold
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Fig. 3 Preform preparation steps, (a) laying up the lower face-sheet,
(b) core placement and (c) laying up the upper face-sheet
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Fig. 6 Curing resin at T=70°C using electrical heater
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Fig. 7 Separating the peel-ply from the fabricated sandwich panel
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Fig. 5 Penetration of resin into the preform over time in (a) t=3 min,
(b) t=14 min and (c) t=32 min
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Table 2 Dimensions of three point bending sample
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Fig. 8 The resin lattice solidified in the grooves
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Fig. 13 Comparison of force-displacement diagrams obtained from
the three-point bending tests for sandwich panel samples with resin
lattice and without resin lattice
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Fig. 16 Comparison of force-displacement diagrams obtained from
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Fig. 14 Failure appeared in (a) upper face-sheet and (b) lower face-
sheet in the sample with resin lattice under three-point bending test
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Fig. 18 Deformation of the sample with resin lattice under through
thickness compression, (a) four sides of the first samples and (b)
four sides of the second sample
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Fig. 17 Deformation of the sample without resin lattice under
through thickness compression, (a) four sides of the first samples
and (b) four sides of the second sample
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