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Abstract

The structural behavior of sandwich plates with unsymmetricaly thick faces are
analysed using Raleigh-Ritz Energy method by comparing the bending stresses, shear
stresses, local bending stresses, membrane stresses of skin and core materials including
local bending effect. As for sandwich materials, the combination of two types of face
materials and three types of core materials are used in the analysis.
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Fig. 1 Sandwich plate with thick unequal faces
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Fig. 2 Section through defiected sandwich plate
in the ZX-plane
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Table 1 Mechanical Properties of Faces
Es(bend) |density
(GPa) |(g/cm®)

5.53 154 ]0.32|0.200

Materials

Chopped Strand

Mat/Polyester
Woven Roving

/Polyester
Kevlar 49

/Epoxy
E. : Young’s modulus of core

Ve Poisson’s ratio of core
Ge : Shear Modulus of core

143 Vi

13.95 260 10.25]0.350

18.40 1.30 10.35(0.386

Table 2 Mechanical Properties of Core

Material Ec density y G
aterials c

(MPa) | (g/cm’) (MPa)
PolyVinyl

55.16 0.100 | 0.1(27.58

Chloride
Divinyeell |, o5 | 0100 | 014000
(H100) ) ) ) )
E. : Young’s modulus of core
Ve : Poisson’s ratio of core
Ge : Shear Modulus of core

Table 14 AR BAXNE Vie AwY
volume fraction®]i Ef= A9 8 B4 A1G0)
I Table 2& A9 AR EAIX) eI}
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Table. 3 Comparison of the results for
combinded materials

el Mps
2% C.S:M I.R. B Kevlar _}
BVC_[Div-Cell| PVC Div-Cell| PVC |Div-Cell |
Y 9.87 | 9.99 | 883 | 9.10 | 9.14 | 9.5 |
(o), 11025 |710.25 17968 | 9.69 | 10.44 | 10.45
Pl (31| (2.5%)] (8.8%)] (6.1%) [(12.5%) | (8.5%)
(o), | 2.08 | 1.98 | 2.36 | 2.16 | 2.87 | 2.5
(tg)s | 5.04 | 523 | 4.68 | 513 | 3.5 | 4.09
(tmh | 171 | 1.54 | 2.68 | 227 | 2.76 | 2.2
(:m). | 0.31 | 0311 0.3 | 030 09| 0.3
Displ't| 2.87 | 2.72 | 1.46 | 1.32 | 1.17 | 1.03
(cm) _1(1.30%) | (1.18%) (0.64%) | (0.57%) [(0.51%) | (0.45%)
(:2:’,“)‘ 3709 | 3719 | 593 | so.m |:a7 | 7

Table. 4 Comparison of bending stress for thin &

thick theory
¥l Npa
ot (on Jowmect (0w hocw
Thin Thick Thick
130.00 349.8 349.8 2.677 ( 0.77%)_|
110,00 294.9 294.9 2.677 ( 0.90%)
99. 00 259.9 259.9 2.676 ( 1.03%)
75.44 200.3 200.2 2.675 { 1.34%)
51.88 139.8 139.7 2.674 ((1.91%
28.33 73.5 73.3 2.669 ( 3.64%
4.717 10.6 9.5 2.546 (26.80%
4.00 8.6 7.4 2,503 (33.82%)
3.3 6.9 5.5 2. 46 (44 47)
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