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Abstract: Modal vibration characteristics of 2.5D T800 carbon fiber/BMP350 polyimide
resin braided composite plates were numerically and experimentally investigated. Firstly, the
multi-scale method and meso-scale finite element method were employed to numerically predict
the modal vibration characteristics of the cantilevered composite plates respectively.Secondly,
modal behaviors of the cantilevered composite plates were experimentally derived by modal test-
ing.Compared with the experimental results, the maximum error of natural {requency predicted by
simulation was 10% , which verified the validity of the above two natural vibration analysis meth-
ods.This work could pave the way to the subsequent research concerning dynamic analysis and de-
sign of 2.5D resin-based braided composite blades.
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Fig.1 Multi-scale analysis process
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Fig.2 Mesoscopic geometric model of 2.5D braided composites
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Table 1 Mechanics properties parameters of T800
carbon fiber and BMP350 polyimide resin
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Fig.3 Local coordinates and global coordinates of the warp

yarn differential section
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Fig.5 Homogenization equivalent process based on

double-cell model
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Table 2 Prediction results of elastic parameters of 2.5D resin-based braided composites based on the double-cell model
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Table 3 Comparison of predicted and tested values of
elastic parameters of 2.5D resin-based

braided composites
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Table 4 Comparison of computational efficiency
between multi-scale analysis and mesoscopic

finite element methods
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Table 5 Comparison of modal test and simulation results of 2.5D warp resin-based braided composites
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Table 6 Comparison of modal test and simulation results of 2.5D weft resin-based braided composites
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