344-333 yoye 6 ol 16 0,93 1395 Hga el () Jo Sl (wIiuo Alxo

g3y el dstiale =
OV I w0 (SWOGO

mme.modares.ac.ir

ll

Tyl

D

U'TA/;‘“/;:Z;;

G950 GHld Hb Conl i S v sl iles” 5b dwslio 9 o

2 A s & *1 D
S Jadlligal (5 S13 jlge
OIS sl il ppaidnlgd o oKl dablen  wiige 008l ¢ )bolisl -1

O o il aidalsd ixio oSty dlen sdige 01513 (i) wli) S commatils -2
m.zakeri@kntu.ac.ir 16569-83911 _zu, G9dio (s *

aSe Wlio Wb

o5l (gl Jld, oy Vb oo ad)S IS 4wl disie mluo 3 (glod iuS Hebay St (glrojlu b oadcusi SU cladiwg, B sy dlie
23 8lo3 2 hillas 5 6391 (elione 31 (6ot 25 390 9355 & el (Slalinnn e(5L8 )b 0 In ] aS b (s 5 S slo 13’1%59?:;{5 g o
lal glaie cpy 9d oo byl o)) (ileS JlB) g ond (Byme gSLL pU L ghin Kb dlie oyl ) ol Ay Gygo 055 oyl 1395 515 culs 5 o)

o 20 63k (e )b ot a0g3lS g (gl compe st (il i syl Joli gl Sede 58 Pl g5 5 (i3leS L) iS5l 45
2 ol gl 68 by byl ) Sy o 5 aby JSa ad SIS 3l 8 dslie CpSLI 455 b bl i3, 5 5,8 o S donis
duglio (dly (o3l pyz 0 (LS 1 Canad) 02y o b el ] adiges o gl &t L dgde oo 5SUsS (spe bl oSl
2 el b VL b o gl wenis Ll 5 dpme (slinl (gl e ] odlizal b g e solizd bl LS b8, 228 piale]
il ool o5 AST el Ko (cla Bl 15 0ty (65 sloa & yge y am3 e i gl 93,5 e Lasee Cul (£5p0 Lalyd S S

iy lys

&y odel Cawty (e20e b Como «ulgs jd g dalgd b yldle plo b awglie )0 ileS” (o)l o YL ()b CaShly s oS
23,5 o bl oo s Como g 4B S L5 hlel 3)50 (055 Cygeo 4 0gSLb g (s b aSd ol Lyt ) 45503 93

Analysis and comparison of buckling load of lattice flat structures under axial
compression loading
Mahnaz Zakeri", Abolfazl Jafari

Aerospace Engineering, Khajeh Nasir Toosi University of Technology, Tehran, Iran
*P.0.B. 16569-83911, Tehran, Iran, m.zakeri@kntu.ac.ir

ARTICLE INFORMATION ABSTRACT

[ Downloaded from mme.modares.ac.ir on 2024-04-18 ]

[ DOR: 20.1001.1.10275940.1395.16.6.4.7 |

Original Research Paper
Received 05 April 2016
Accepted 21 May 2016

Available Online 05 July 2016

Keywords:

Lattice panel
Buckling load
Experiment

Grid density
Boundary conditions

Thin sheets stiffened with lattice structures are used widely in many engineering industries.
Investigation of stability behavior for the grid structures and determination of the buckling load under
compressive loads is an issue that has attracted the attention of many researchers, and extensive studies
have been done in this field. In this paper, a new grid called Diacube is introduced and its buckling load
is examined. For this aim, first, the buckling behavior of 5 common types of stiffened flat lattice panels
containing hexagonal, triangular, square, diamond and kagome grid are investigated under compressive
axial load; and the results are compared with Diacube grid. The effect of network density used in each
structure on the buckling of these structures is studied under different boundary conditions. Regarding
the mass difference of samples, specific critical load parameter (the buckling load to mass ratio) is used
for comparison between the structures. Using the finite element modeling and numerical analysis, the
grid that has the highest buckling load in each boundary condition is determined. It is found that if
unloaded edges in lattice panels are simply supported, the new Diacube grid will have the highest
buckling load among all structures. Finally, validity of the numerical result obtained for two samples of
the structures including hexagonal and Diacube grid is evaluated experimentally; and the numerical
results are confirmed.
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Fig. 1 Configuration of the lattice panels: a) Hexagonal, b) Triangular, c) Square, d) Diamond, e) Kagome, and f) Diacube
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Fig. 2 Grid density intended for flat lattice structures
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Fig. 4 Meshing detail for square-A specimen
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Fig. 5 Comparison of the specific critical load value under CC-SS
boundary conditions
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Fig. 9 Global buckling mode for square-E specimen under CC-SS
boundary condition
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Fig. 10 Global buckling mode for diamond-B specimen under CC-SS
boundary condition
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Fig. 11 Global buckling mode for kagome-D specimen under CC-SS
boundary condition
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Fig. 6 Global buckling mode for diacube-B specimen under CC-SS
boundary condition
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Fig. 7 Global buckling mode for hexagonal-B specimen under CC-SS
boundary condition
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Fig. 8 Global buckling mode for triangular-D specimen under CC-SS
boundary condition
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Fig. 13 Global buckling mode for diamond-B specimen under CC-CC
boundary condition
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Fig. 12 Comparison of the specific critical load value under CC-CC
boundary conditions
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Fig. 17 Global buckling mode for model diacube-B in boundary
condition SS-SS
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Fig. 18 Global buckling mode for model hexagonal-B in boundary
condition SS-SS
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Fig. 15 Global buckling mode for diamond-E specimen under SS-CC
boundary condition
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Fig. 16 Comparison of the specific critical load value under SS-SS
boundary conditions
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Fig. 21 Load-displacement diagram for hexagonal-B models
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Fig. 22 Load-displacement diagram for diacube-B models
B-ossSbls gladiges sl plzraslr = )b logei 22 JSCi

Fig. 23 Global buckling mode for hexagonal-B model in
experiment
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Fig. 24 Global buckling mode for diacube-B model in experiment
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