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Abstract: Sandw ich laminated rotational shells are important parts of spacecraft, which are often connected
with other components. The complicated local buckling modes are frequently caused by the local stress concen-
tration at the joint areas. A finite element computational strategy of analyzing such structures is presented in
this paper. A kind of 32 node and 3 layer shell element with relative Degrees Of Freedom ( DOF) is developed
for modeling sandwich laminated shells, which avoids resorting to the customary shell rotation DOFs and
therefore can be easily connected with other solid type elements. All of these features enable its promising ap
plication in the simulation of modern sandwich structures, even if with varying thickness or complicated joint
parts. For the buckling analysis of large scale rotationally periodic aerospace sandwich structures, a computa
tional strategy that combines the rotationally periodic FE method and this new shell element is adopted in this
paper. The numerical results show the efficiency and advantages of this comput ational strategy.
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Fig. 1 3 layers of 16 nodes relative freedom shell elements

and 32 nodes and 3 layers relative freedom shell element
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Table 1 The results of [0,/90,]s and [90,/0,]s stacks

2

Table 2 Material properties of the sandwich

[04/90,], 1 2 18] laminated cylindrical shell
50 100
1515 2475 ( )
57,000 186, 000 Ey/(10°Pa) 60 0 23 98 075 2 5% 1074
/(kN*m-1)  766.76 766 45 783 5 Ex»/(10°Pa) 60 0 23 98 a 75 2 5% 1074
6 6 6 Ex/(10°Pa) 60 0 372 075 012
[902/0,], 1 2 18] Gp/(10°Pa) 23 08 9 37 0 28 9 0x 10~ 3
50 100 G2/ (10°Pa) 23 08 357 0 28 0 129
1515 2475 Gy /(10°Pa) 23 08 357 0 28 Q129
68,400 186,000 Y2 03 028 0 36 Q35
/(kN* m-1) 708. 82 703 42 718 2 Vi3 a3 Q0 03403 0 36 Q3
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Fig 4 The sandwich cylindrical shell with metallic frames

shell under axial com pression
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