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Fig. 1 Plastic crush for dent Fig. 2 Parts of cylindrical shells

used in experiment
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Fig. 4 Experimental equipment
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Fig. 3 Circumferential axisymmetric dent

and relevant dimension
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Fig. 5 Tensile curve of material of cylindrical shell Fig. 6 Buckling mode of parts of cylindrical shells with
initial dent used in experiment under axial load
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Tab.1 Buckling mode of cylindrical shell with initial dent under axial load
=R N
i REIE SRR
MEA IR (mm) | MG K (mm) K (mm)
1 0.5 5 150 T4 o 4 s i [ A i A 5 S
2 1 5 150 T IF5 5 1M1 o A s 7 58
3 1.5 5 150 TP 5 1M1 o A s 7 58
4 2 5 150 [T I8 S » [0 s A 3 A 9 2
5 2.5 5 150 LR 3y ML EE S rE ey o
6 1 3 150 T IF5 5 1M1 o A s 7 58
7 1 3.5 150 T3 5 1M1 o A s 7 58
8 1 4 150 1M IF5 5 1M1 o A s 7 58
9 1 4.5 150 [T I8 0+ [0 6 A 3 A 9 2
10 1 5 130 LR 3Ey ML EE S rE ey o
11 1 5 135 1M 8 1M1 o A s 7 58
12 1 5 140 T 8 1M1 o A s 7 58
13 1 5 145 T3 8 1M1 o A s 7 58
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Tab. 2 Critical load under different amplitude value of dent

w5 Wo (mm) Ly (mm) L(mm) F,(N)
1 0.5 5431.3
2 1 3426.6
3 1.5 5 150 2708. 3
4 2 2279.2
5 2.5 1986. 5

2) BAEFE K Ll i A 80T F . 0952 0
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Tab. 3 Critical load under different length of cylindrical shell

I R= Wo (mm) L (mm) L, (mm) Fo. (N)
6 130 3458. 2
7 135 3452.4
8 1 140 B) 3443. 1
9 145 3437.3
10 150 3426. 6
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Tab. 4 Critical load under different length of dent

s W, (mm) L (mm) Lo (mm) F, (N)
11 3 3209. 3
12 3.5 3264. 4
13 1 150 4 3308. 5
14 4.5 3357. 1
15 5 3426. 6
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Tab. 5 Parameters of finite element model

cylindrical shell with initial dent

L(mm) t(mm) R(mm) L, (mm) L; (mm)

130~150 0.5 14 3~5 11
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Fig. 8 Plastic buckling mode of Fig. 9 Plastic buckling mode of

cylindrical shell ( fo=0.10 cylindrical shell ( f,=0.20
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Tab. 6 Critical load F., under different amplitude value of dent W,
. F.(N) F.(N) F.,. (N)
i W, (mm) Lo (mm) L(mm) ] ] .
(fo=0.10 (fo=0.20D (LA
1 0.5 5899. 5 5826. 6 5431.3
2 1 4098. 6 4102.1 3426. 6
3 1.5 5 150 3153.4 3151.8 2708. 3
4 2 2786. 4 2785.5 2279.2
5 2.5 2410. 3 2409. 8 1986. 5
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Tab.7 Critical load F., under different length of cylindrical shell L

F, (N) F.(n) F.. (N)

R W, (mm) Ly (mm) L{mm) i i .
(fo=0.10 (fo=0.2D (CLEED)
6 130 4128.5 4123. 2 3458.2
7 135 4123.7 4118.6 3452. 4
8 1 5 140 4118.2 4115.6 3443.1
9 145 4112.0 4109. 7 3437.3
10 150 1098. 6 4102. 1 3426.6
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Tab. 8 Critical load under different length of dent

F,(N) F.,(N) F..(N)
Ui W, (mm) L, (mm) L(mm) .
(fo=0.10 (fo=0.20 (S5 {ED

11 3 3517.1 3516. 8 3209. 3
12 3.5 3634. 8 3632.8 3264.4
13 1 150 4 3786.5 3777. 1 3308. 5
14 4.5 3933.8 3916.7 3357.1
15 5 4098. 6 4102.1 3426.6
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Experimental Study and Numerical Calculation of Stability and
Load-Carrying Capacity of Cylindrical Shell with Initial Dent

GONG You-gen', HE Ling-feng?
(1. Department of the Aircraflt Maintenance Engineering. Guangzhou Civil Aviation College, Guangdong 510403, Chinaj;

2. School of Civil Engineering and Transportation, South China University of Technology, Guangzhou 510640, China)

Abstract: Study of the stability and load-carrying capacity of a cylindrical shell with initial
axisymmetric dent under uniform axial compression was carried out. Through experimental
investigation, the critical loads for different dent lengths and different cylindrical shell lengths were
obtained. At the same time, the dent was just regarded as an irregular change of whole structure
regardless of the process of dent formation, a 3-dimensional finite element model was established to
analyze the stability of cylindrical shell with initial dent. Taking into account the initial defects such as
non-flatness, ellipticity and initial bending formed in fabrication, under the initial defect amplitudes f,
=0.1tand f,=0. 2¢, respectively (tis the cylindrical shell thickness), the critical loads were obtained
for different dent amplitudes, longitudinal lengths and cylindrical shell lengths. Results show that the
effect of initial defect on the stability and carrying capacity of cylindrical shell with initial defects is
inconspicuous relative to the initial dent. Experimental and numerical simulation results are in good
agreement and both of them provide a regulation describing the relations among the load-carrying
capacity and the dent amplitude and length and the cylindrical shell length.

Keywords: cylindrical shell with initial dent; load-carrying capacity; experimental study; numerical

calculation



