[ Downloaded from mme.modares.ac.ir on 2024-12-31]

[ DOR: 20.1001.1.10275940.1396.17.7.33.5]

256-245 oo 7 ol 17 093 (1396 40 (Y30 SWlKe o Ao

g3 ale dolinle
Oy Sl (wtigo

mme.modares.ac.ir

I

TG

O 9 b (R gl Ko 9 oolw Sladivg (Sigtm kS g whid @l I

oy

T saaa y (s ‘15JYNIJCJLB s

SR e yte a5 oSl (Sl ki (558> (g9l —1
OIS cpte oy ol (Sl pwdips bl =2
rahimi_gh@modares.ac.ir 14115-111 iy sedio o) y45 %

LXVLES

Ao WleWb!

B g 3y90 yieS Suddo lading Lol ol ouds plogil ool lading (IS (wiin al il diej ;3 (clod s Clillhs Wiz
sokaie Cpy Cuwl 0l awyp (3945 oy 9 b (D jarelS o 5 00l (slading LisleS y wdin ek I pols dlis ) uilas S
@ BUI oo doyd 15 g dinej g BUI Sl olgs o)l6linl G Cpien ol 0ad Cuns g 4l e 2Bkl (cladiges

Jol8 g3y Allio

1396 cuigy)l 03 :cdl >
1396 513,316 : o pdy
1396 ,529 oo ,» &)l

0Pl ol sl 015 Apalone SlSlag,Sen Lalgy S & il 51 6y (Sl Lol Tl 5 005 (el ) g Aty 53 43, 15 ol 15
Ol &S das e Lo 15 g 0fg Shde ad Julos g0 .l odd odlitl (wgSLT dgame ylodl Jljle 5 53 altuse 3B (s3lode (sl JEIVRLISN 5
G sl S8  oose Jio )l osel Cawd 4 ol ol 005 4SS 4 S o oald ) wkin el B e ) gl Koo dtgy
asdlloe (53585 g 5 b Suio g 03l (sladiogs p (ki (ol i o301 Sl cJae ol 5l ookl b coles y sl odd (oxtas e el
ol b sl 03bes cladiong, 1 yiaS Koo diwgy Sy b soid L (N5 31 e 45 amd o (L5 oal Cad &y gl cansl 003 ;fuz

wrgad & gyoge nl Wi (eSS (Bl e Sl i sl ) Sl b 0dug e Julod sl eslatul 5 Gl el (1855 5 53 3929
o dag LB e S lais 4 065 badiwgy )3 (5298 dg3g oS x> fcunl j5)65 1 (6 it Cuedl I (S25dS ey slading Iy
A3 o yualS |y wdin el (6l 3l 00y

The effect of geometrical imperfection on the axial buckling of unstiffened and
stiffened composite cylinders with and without cutout
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ARTICLE INFORMATION ABSTRACT

Although many researchers investigated the effect of geometrical imperfection on the buckling load of
unstiffened shells, the stiffened shells have not been studied yet. In this paper, the effects of geometrical
imperfection the buckling load of unstiffened and stiffened composite shell with and without cutout are
investigated. For this goal, several specimens are manufactured and tested. The mechanical properties of
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fibers and resin matrix and volume fraction of fibers in the shell and the stiffeners are determined based
Geometrical Imperfection on the standard tests. Finally, the mechanical properties of each component are calculated by
Stiffened Composite Cylinder micromechanical relations. These properties are used for finite element modeling by ABAQUS
Opening package. Linear eigenvalue analysis and nonlinear RIKS method -which can consider the geometrical
ﬁﬁ‘ﬁﬁ;‘;‘g‘ﬁ'ﬂif“gﬁ imperfection- are used. FE results are validated in comparison with experimental tests. Using FE model,

4 the effects of imperfection amplitude on the buckling behavior of unstiffened and stiffened shell with
and without cutout are studied. The results show that geometrical imperfections have more effect on the
buckling load of unstiffened shells in comparison with stiffened ones. Nevertheless, ignoring these
imperfections and using eigenvalue analysis overestimates the buckling load. This fact is further
evidence for shells without an opening. In perforated shells, the cutout itself represents an imperfection
that is much more significant than geometric imperfections.
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Fig. 4 A part of the shell which is burned to determine volume fraction
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Fig. 6 A specimen prepared for buckling test
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Fig. 9 The buckling shape of shells without cutout
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Fig. 10 The force-displacement diagram for unstiffened shell
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Table 5 Comparison of buckling load (kN) of shell without an opening
with the results of Ref [14]
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Fig. 8 Validating the finite element model in comparison with the
results of Ref [6]

[6] po o s b agliio yo oo oolictusl Joro (oomiw Lizel 8 JSCi

5 [15] oy ol b (S09i5 (sl atgy 00l dny o Sy Lb awalie 6 Jgur
[24]

Table 6 Comparison of normalized buckling load of perforated shell
with the results of Ref [15] and [24]

[24] g2 (15l g2 pe ol g, (mMmxmm) Ssss8 slul
0.45 0.48 0.40 12.7x12.7
0.56 0.58 0.57 254 %254
0.83 0.80 0.88 38.1x38.1

4..3;)1)3 sa)ﬂo)yDBCéMM&}Q.w‘aJ‘ﬁ 43‘);05.’.}5
P e el oo o)'Lb'l f‘ﬁle,u‘ » ] 00 axdllas C &9
el 00 d&]Ua«csS.:..’l.ajobLu 6l.d=wy

SO g glraiwg Siles -1-4
y S 5l ey (F3545 (3 Sicio g 0l (gloaingy 5l lei 9SS
oAl (B8 I 0 b Cel patie SO 50 &5 g8 lea aesoe LA
ol ol sgaze ladl Jaw « as e Jdow 5l eolainl § conlin swoin
dled (i 1) leS 090 JSB (093 4 Cunl ;018

Sowd & lmlamg i jloges dading 5l S e sl nl p ogdle
GBS ol 00 dglie o sl @l b s e > 5l el
P @l be o9 SliFee wasee ol 1) ajlages 12610
Slp bows 1S5 aShl fas 093 0 cdalin 0,58 Cond 5 3505 el
e ol 55 @l el €y Ly 45 stlioe b Lyd Gl slacJB

S pgas ay g GRleS Hb a8 05 o)Ll 55 S-a-2 diged 4zl 4 Wb
5 llpl cde 4y cal (Sen gg0g0 cnl 0l BB Kos diged g0 b ]
el 00l Sl aiges cpl CSle anl g (b oo as wsl sl aily
oleS S, o, 20 Toj» A a5 by o wlb andl
ol Simgi b Sldlas o 5 sl Jsed 5 sl Gilis claiges

bdiges ) (5o Cond gl 45 63,150, Logee [14] ceul oats a3 5

252


https://dorl.net/dor/20.1001.1.10275940.1396.17.7.33.5
https://mme.modares.ac.ir/article-15-5451-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-12-31 ]

[ DOR: 20.1001.1.10275940.1396.17.7.33.5]

o) mum&é,,_s)yoél)‘élb&c

S O3S Y932 9 b Hia)geels Suiio 9 03w Sl AIgs 5 I9Fe YL ja WIiR Yadi il

}#;g)}e%pw.mbémslsuuw%w4{45@5)6@‘
bt gy & wmsee plis Bl e e 1) (S09aS
sopdle e (gmin 1) 4l (aleS 90 S5 Wilgi 0 (295 4 S,
UiileS O jgo a4y dlwgy £55 90y HiileS a5 Cenlagy JSE jo B b ooyl
S s opl o Sl 6,50 beanSeagis

5 oole glaaiged sln |y bml—gys s 15 5 14 sl dss
ol s 4l e o abamdle amd o i (F0siS gl s Sika
275 Sbcas @l b o s Slgmop dgamme plall ot é >
J= 9 ohg Jlade Jas Jdow « oym0 ol ) el bl odle 4y o)ls
Ll 00 oé)5~|8 stb B ‘}&)) L;a>),c
bt g G Judo 90l Jol> il (S09aS Glils slading o
3979 a5 Conl (] e 3l K0S b g0l olass @gles wgase lell

IS5 osle LaileS S8, p Sy cwais el SO lgie 4 (SogaS

(o 9bS) (S09E5 gy atwgy (RS ,L T Jgur
Table 7 Buckling load of shells without cutout (kN)

£ S gy gy S dimgy e
D C ool
31.61 29.52 26.67 o9 yl0de by,
17.23 16.72 14.75 b b,
17.13 16.23 14.51 JUEPC RGO S < IOY

Stiffened-C
Fig. 13 The buckling shape of shells with a cutout
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Fig. 11 The force-displacement diagram for stiffened shell type C
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Fig. 12 The force-displacement diagram for stiffened shell type D
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