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[ABSTRACT]

industry, and the vacuum assisted resin infusion process can effectively reduce manufacturing costs. During the liquid

The resin matrix composite materials with foam-core sandwich structures are widely used in the aviation

molding process of sandwich structures composite materials, the incorrect flow behavior of resin during impregnation of the
preforms can lead to defects such as voids and dry spots. To improve the product quality of foam-core sandwich structure
composites, it is necessary to optimize the flow behavior of the resin during the molding process. In this study, the finite
element method is used to simulate the impregnation process of preforms with different pre-treatment methods of foam-
core material. The mechanical analysis was performed on the solidified sandwich structures composite panels. The results
indicate that perforating the foam-core material is a more effective pretreatment method.
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Numerical simulation
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Fig.1 Schematic diagram of VARI process
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Fig.2 Resin flow situation under different processes
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Fig.3 Resin pressure distribution after filling under different

processes
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Tablel Sample size and testing standards

W H TR R AR

TR 305 mm x 76 mm ASTM D 1781—98

Jersas il 250 mm x 80 mm GB/T 1456—2021
& 0A 80 mm x 13 mm ASTM C 297

R2 NFHEMNKER

Table 2 Mechanical performance test results

MRWE | b 3 /MPa EHREY%
ToAb 3 12.1 4.46
T Z\tg (TTrEm) 18.5 6.70
ZIME (R ) 12.4 4.13
EAE 12.6 4.69
ToabE 241 3.42
Ft A ZIH 272 5.89
T4l 281 5.48
Joab s 1.59 5.15
Fir 2\t 1.61 6.00
AE 1.89 2.87
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Fig.4 Samples topography for mechanical performance testing
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