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ABSTRACT
The buckling and postbuckling behavior of composite laminated long cylinders under

lateral pressure are investigated by the nonlinear finite element mecthod. A long cylinder

of 3-D shell problem is modelled as 2-D plane strain problem for analysis. And for the

finite element analysis, eight nodes quadratic element is utilized. Arc-length method is

adopted for the iteration and load-increment along postbuckling equilibrium path. The

composite laminated cylinders in study are composed of cross-plied uniaxially reinforced

shells. As a result, buckling load and postbuckling behavior are discussed.
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Table 1. Material properties of AS/3501 graphite/
epoxy laminate
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Fig. 2 Geometry of the cylinder for this analysis
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Fig. 3 The finite element model and boundary
conditions
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Fig. 4 Load-deflection curve of [04/9041s cylinder
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Fig. 5 Deflection shape of cylinder at A, B, C points
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Fig. 6 Load-deflection curves of various laminated
cylinders
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table 2. Buckling pressure for various laminated

cylinders
Staki
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Buckling
Pressure 13.3 14 115
(KPa)

7 Agve o Z2LY) 27 FYZA Dud I
4345 Qe Duel & [0/00s2RATH 7 H2o oe
ARgl A F&E nelF

5 48

® A7ANE WY BE AT WS ngW w4
Y fUeayoR YUY YU BE BYAF 4FAAY
o A2E ATHNE SRR

2 A7dN Ao AREL FPHA e 2o

-846-

—

- olEHAM ¥ FHAALAN ] I YHL v MY
2L o83t 42 FIUAR A9 AN

2 AZARET 9L FILAAA 4HY Ze Frhd 99
WHgo] 2A delton, 27#F & LEEN oAt

3 FAZ A% AL FHUZY Duol E5F S48

#a 71

1. K. Loganathan and S. C. Chang, "Finite Element Repre-
sentation and Pressure Stiffness in Shell Stability
Analysis,” International Journal for Numerical Methods
in Engineering, Vol. 14, 1979, pp. 1413-1429.

2. Karan S. Surana, "Geometrically Nonlinear Formulation
for The Axisymmetric Shell Elements,” International
Journal for Numerical Methods in Engineering, Vol. 18,
1982, pp. 477-502

3. Murray ]. Clarke and Gregory J. Hancock, "A Study of
Incremental-Tterative Strategies for Non-Linear
Analyses,” International Journal for Numerical Methods
in Engineering, Vol. 29, 1990, pp. 1365-1391.

4. WA, FFY, ‘22 J58F L B 95y 2yy
3 BdY RIAF, A3 FSFEY =87, A 15 A,
A 3 %, 1987, pp.51-64

5. S. P. Timoshenko and ]J. M. Gere, Theory of Elastic
Stability, 2nd ed., Macgraw-Hill, New York, 1963.

6. D. O. Brush and B. O. Almroth, Buckling of Bars,
Plates, and Shells, Macgraw-Hill, New York, 1975.

7. K. J. Bathe, Finite Element Procedures in Engineering
Analysis, Prentice Hall, London, 1982.

8. 0. C. Zienkiewicz, The Finite Element Method, 4th ed,,
Macgraw~Hill, New York, 1989.

9. Ronald F. Gibson, Principles of Composite Material
Mechanics”, Macgraw-Hill, New York, 1994,



