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Analysis of a Cantilever Cylindrical Shell by an Approximate Theory

Chon W. Kim and Young Shine Lee

Abstract

The present study gives an approximate equation of circular cylindrical shell on the basis

of Fliigge's exact theory. The longitudinal bending moment M. and circumferential strain €

are assumed to be small and have been neglected.
The governing equation of the cylindrical shell, which is generally presented as 8th order
partial differential equation, is reduced into a 4th order partial differential equation for axial

coordinate.

To verify the validity and accuracy of this approximate theory, the cantilever cylindrical
shell subjected to a concentrated load is analyzed. The maximum errors of longitudinal stress

and deflection are about 10 percent compared with the analysis by Fliigge’s theory and are

about 15 percent with experimental results.
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Table 3 Geometry and measured values of specimens.

Specimen | Length(L) | Inner Thickness | Deflection StrainXx 10°%/kg f
No o c(i;z;mﬁi:' L/a r(rfzrzx a/h |Material (__l__ o " " .
100 ) € i € ' €
1 51.2| 25.4] 2 1.8 14.1| Steel 0. 0097 .23  0.63 0.02
2 51.2( 25.4 2 0.9 28.2) 0.021 2.40 1.32 0.06
3 51.2| 25.4] 2 0.7 36,3 0.026 3.03 1.49 0.07
4 102.0 25.41 4 1.8 TR LI 0.034 2.23 1.05 0.03
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5 102.0] 25.4] 4 0.¢
6 102.0]  25.4) 4 0.7
7 3 152.0] 25.4 6 1.8
8 152.0 254 6 0.9
9 152.0f 25.4 6 0.7
10 203.4  25.4] 8 1.&
11 203.4/ 25.4 8 0.6
12 ! 203.4] 25.4] 8 0.7
13 ‘ 5.2  25.4] 2 1.¢&
14 102.0  25.4 4 1.8
15 152.0] 25.4/ 6 1.8
16 i 203.41  25.4 8 1. ¢&

FE Kk E
28.2| Steel | 0.068 | 4.16] 2,07  0.09
36.3 n 0.050 | 5. 35] 265 0.12
4.1 0.085| 3.28 1.72 0.14
28.2 0.180 ) 626 314 017
6.9 7| 0.253 | 7.83 3.8  0.19
14.1} 7o, 0087|384 L 0.32
8.2 | 0.350 | 7.93  3.89  0.46
36.3 7 | 0.520 | o.08 . 8  0.59
14.1] P.V.C | 1.89 J
4.1 | 6.62 :
4.1 # | 166 |
14. 1\ ” 36. 36 |

* Note: Strain components for axial 45°
€. respectively.
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