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ABSTRACT

This study investigates the free vibration characteristics of sandwich plates, which are composed of

two isotropic faces and a porous core, using the analytical method based on the third order shear

deformation theory. The core is reinforced uniformly by graphene nanoplatelet and composed of open

or closed-cell foam with functionally graded pore distribution through the thickness direction. Four

different porosity distributions are considered:

a uniform and three functionally graded types.

Comparison of the analytical results with the existing solutions in open literature and with those of

finite element analysis (FEA) based on the shell element are made to verify the reliability of the

presented analytical method. Characteristics of the open and closed-cell foams were investigated.

Some numerical results are presented to check the influences of the weight fraction, geometry of the

graphene nanoplatelet, porosity distribution, and porosity coefficient.
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Table

1 Dimensionless fundamental natural frequencies
of GNP-reinforced porous open cell plate (a/b

=1, ath=20, h,=0, w, =1.0%, ¢ =0.5).
PD-U PD-X

alh
Present Ref© Present Ref.©
20 0.5817 0.5814 0.6412 0.6366
30 0.3936 0.3938 0.4360 0.4324
40 0.2968 0.2971 0.3294 0.3265
50 0.2381 0.2383 0.2644 0.2620

Table 2 Dimensionless natural frequencies of sand-

wich plate with GNP-reinforced porous core
(wg; =0.5 %, ¢, =0.6).

Analytic ANSYS Analytic ANSYS
(a) Open cell foam

Mode PD-U PD-X
Ist 0.5278 0.5267 0.5610 0.5587
2nd 1.0569 1.0486 1.1193 1.1056
3rd 1.5301 1.5137 1.6147 1.5887
4th 1.8300 1.8192 1.9248 1.9038
Sth 1.8412 1.8312 1.9370 1.9172

PD-O PD-V
Ist 0.5075 0.5057 0.5327 0.5309
2nd 1.0198 1.0100 1.0668 1.0561
3rd 1.4812 1.4619 1.5444 1.5237
4th 1.7771 1.7597 1.8473 1.8304
Sth 1.7875 1.7709 1.8586 1.8426

(b) Closed cell foam

Mode PD-U PD-X
Ist 0.5256 0.5246 0.5566 0.5545
2nd 1.0533 1.0453 1.1111 1.0981
3rd 1.5259 1.5101 1.6037 1.5791
4th 1.8261 1.8156 1.9127 1.8931
5th 1.8372 1.8275 1.9248 1.9063

PD-O PD-V
Ist 0.5018 0.5001 0.5276 0.5259
2nd 1.0088 0.9995 1.0571 1.0469
3rd 1.4657 1.4474 1.5312 1.5113
4th 1.7590 1.7427 1.8322 1.8163
Sth 1.7693 1.7537 1.8433 1.8282
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