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Buckling Impact Analysis of Cylinderial Shells with Opening and

Reinforcement Under Axial Compression
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Abstract ; [ Introduction | The early buckling theory of cylindrical shells under axial compression has a great deviation from the exper-
imental results, there are many factors that lead to differences, the initial geometrical defect is the main factor that produces the differ-
ence. [ Method ] In this paper, a special axial compression buckling test platform was used to scan the three-dimensional actual topog-
raphy of the shell by using a laser displacement sensor, and the axial compression buckling test was carried out by the hydraulic de-
vice. [ Results]The results show that the critical load of axial buckling of cylindrical shells is reduced by opening holes, and the
buckling load of the cylindrical shell is improved by inserting a circular tube in the opening hole. Based on the measured data of shell
topography, a finite element model is established, and the nonlinear buckling finite element analysis of cylindrical shells, cylindrical
shells with openings and reinforcement is carried out by Abaqus. [ Conclusion | The law of simulation is consistent with the experi-
ment, the axial load of the shell is increased firstly and then decreased, the critical load of the axial compressive buckling of the cylin-
drical shell with opening is the least, the critical load of the cylindrical shell with the reinforcement is the second larger, the buckling
critical load of the cylindrical shell without openings is the largest. The critical load simulation values of different shells are compared
with the experimental values, in which the minimum relative error is only 13. 8% . This method can be used to predict the critical
buckling load of the shell, and it is of reference value to the buckling design of the shell.
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Fig. 3 The axial pressure curve of different cylindrical shells
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Fig. 5 Strain curve of the cylindrical shell
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Fig. 6 Strain curve of the cylindrical shell with opening
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Fig. 7 Strain curve of the cylindrical shell with reinforcement



o 4 3] W4, AF . TFALAANSE X AL S fih e il 5200 2B 63
3 AW SRMUERTH 200} .
3.1 EHER 150 | b

LA S50 0 5 i e S A7 BROTAR AL, A3 s C

FIF Abaqus JETTREBUAIHT, A LHERE Bk 5 100 Ve
A el I N T B A T 5307 Al e e s 2 2 w ST
FCrf iy B2 D IR 576 T S 9 1152, R i
45 A 4020 4 o2 LA AT 1 e 0 e G

M3 R SCHE 27 4 T A RO AR Sk, M
PR55 B A b i T 2 IV)  SCH fh S5 B 1] 280 £ 38
et i 22 1 0 S T A AR T e i s SR 2

SBUEA LR e N e ST NN € G E I
1 = BRI IE 8 Frn . kB B MR E =
201.5 GPa, o, =355.7 MPa,

500

400
< 300
(=¥

b
§ 200

100

0 0.05 0.1 0.15 02

elug
8 WA LR A B 3 i 2%
Fig. 8 The stress-strain curve of B340 steel
HIF] Abaqus BEATARLAE 73 Hr 2] 2044 R Y 22
PR, AT RLT G R R E EN AE

gp] = Ereal O.real/E (1>
i
Ereal =f Ldl = 1[1(1 +‘9e) (2)
I l
Oreal = 0-e<1 +Se) (3)

K ey WIBPERAZE; £, AN ; E itk
B,

BRI RAESE . LIRSS . & s R B A
ST T S A S O R WA 9 Fros, Al
JE £ 2 3G R 0 Wi/ Bl Hs U (B 43 0l O 195 4
MPa, 158.4 MPa, 164.8 MPa,

H Rl g, LRSS T it AR Bt de s, kb
SRR CIR ., RIFFLIA BTG R ik

[IAESE . FLIBIAT 70 F S b i A4 15 4 5 il
it Mises i Jj =&, Zr5lanf& 10(a) . (b) . (¢)JiF
N, selREA T R E .

X/mm
e a—[kEsE; b—FFFLRAES; o —f#MRIEREER,
B9 EiFRMEENSHEAEXR

Fig. 9 Relationship between axial stress and axial displacement
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