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Abstract: A series of equivalent simplified met investigated in this paper and equivalent p, @@s were

calculated for sandwich plate with polyurethane ¢las er core reinforced by crossing walls. Firstly,
lent method was discussed in case of igno '@hear deformation of the core. In this way, the r rced structure
could be made equivalence to orthotroy@

al equiva-

itr plate and stiffness coefficients equations we %ntcd. Secondly,
core, equivalent elastic coefficients of the co @pounded by crossing
also given by theoretical derivation. Finally ivalent orthotropic mod-
etHod (FEM) based on equiva-

the results show that the error betwee cal derivation and FEM is less

ules for the polyurethane c

with crossing walls were analyzed by finite ele @

lent strain energy density. An

than 10%.
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Table 1 Rigid fraction for different crossing wall //’ i / ’_/’ !

space and polyurethane elastomer core D : ,-" 1
A/mm  B/mm  R./% Ro/% R./% Ry/% A 't'"',-’: C
1 200 300 6.95 4.74 1.06 1.09 874 b y
2 1 000 1 500 1.47 0.99 1.14 1. 15 4 i <
3 3000 4 500 0.50 0.33 1.16 1.16 A ;‘————/_
4 10000 15000 0.15 0.01 1.16 1.16 @ i ’,-’4 Ll "
Notes: A—lengh; B—width; R.,. R.,—rigid proportion of cross'g@ ;,/'I
walls in x and y directions; R,,. R,,—rigid proportion of © A'%

thane elastomer core in x and y directions.
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of combined core in_polyurethane sandwich plate
rci@y crossing walls
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Table 2 Applied boundary constrains on FEM model for
analyzing equivalent parameters of polyurethane

analyzing plate reinforced by crossing walls
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Table 3 FEM and theoretical results for equivalent constants calculation of polyurethane sandwich

plate reinforced by crossing walls

Method E./MPa E./MPa E./MPa G,./MPa G./MPa G,/MPa ju,/MPa s /MPa ju./MPa Zf;-irw
Theoretical 5925 4216 9 308 1626 2293 291 0.319 0.320 0.320 1425
! FEM 6 087 4276 9 435 1477 2 015 285 0.308 0.306 0.302
Theoretical 1825 1483 2502 567 701 300. 5 0.320 0.320 0.320 1165
- FEM 1 859 1513 2 589 514 293 0.315 0.313 0.310
Theoretical 1142 1028 1367 391 @06 302 0.320 0.320 0.32 1122
’ FEM 1167 1 056 1398 3'@0392 296 0.316 0.314 0.313
Theoretical 903 868 970 3 343 303 0.320 0.320 0.320 1107
! FEM 911 874 976 317 296 0.316 0.314 0.313

Notes: E—Modulus of elasticity; G—Modulus of ¢ @_@})}% shear; y—Poisson’ s ratio; Subscript . y. 2. 2y. 22, and yz—Coordinate com-
ponents and represent variables in different coo
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