262-251 yoyo 3 ojlesd 17 095 1396 3135 (Y30 SBlo FwIdio dlxo

a9y el doliale

=
= . =

1 M = =2

0 S0 (wigo = 5
SLIN\E
mme.modares.ac.ir ;',-.:-;_";a!f//f:

é%)}'bd&m&.}ww&3@%6&@%&0&%’)‘)@)%’
Ol g e b JICda

ﬁfze.;li oul) J:LGLAA.«J‘ Solacy ‘164)@.-}” eUé;' Lo,

OIS e Can i olSly Sl wiigos ¢(6 58 (ool —1
OIS cyte Can i olSily oSl pwdine dliwl ~2
khadem@modares.ac.ir (14115-177 iy s <yl j45%

S dlio Wb

oploll lilssy) pols guis )3 asbe (2B S3b dg 5 JBU clac, ;I JSite dlis ol )3 (g e Suite (05008 05l Jo (otngy Al
. 7 . R s s @ | " e i e L R 1395 09 :cay
Sleapd (5] oy Gl (b (53l Jolee ) sl £8)S 15 ) 3590 Alsgy cnl g 5 (2B Ay 5855 iy L Lol 1395 < 19 - ):
- o .. o . s “h & .. e a - -h : . - W :uﬂ)ﬁ *
Sl el adlioe 50l SIU (Slading 6595 Slue pr 0dd 485 55 53 (6)98 gV gayd ol dB) IS (g e diwgy (b

’ 1395 wawl 21 weyls 5 4l))
5 3bu] (ujemels (bgysee ko o3l dgate el (gdmy dw Jdo ¢ il 1381 o35 51 oaliisl b el cowdy (Mdow glrdons v

olle 4ls
L

Sygo sl H381 05 51 el Cawdy gloazes b gy ol sdond  duslie < gy opl Cono (b))l jslaie 4 ol 0133 ,8 oo sbg e Sets o3l
0B gy (2B Ay Cels g by e ol gly pil el ol Gl fizmen 3 32s gl o (98 Bl &S 4B S Slalas |

Hangy el SlopslS 5 (i8] & ot by e s 43l Gl 48 am3 o (5 laeor el 03,5 sy (g e o5les (sando )
b SloplSp il @ e Culus cul el Bl (g e ojlu ()l diwgy cudlies | ool e gl el g ogMe 335 0
odal Cowdy (glaaoes wilodged 3uios |y (clblginl (jomelS Suiia (slading Lokl kb, "y oS e &S opl b 95 o

D9 dolgd o3litl 3yg0 oanl )3 gt clidsg cly g 039 bt

S jseels
s g5k Jolae by,

Analysis of linear vibrational behavior of anisogrid lattice composite conical
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ARTICLE INFORMATION ABSTRACT

The composite conical lattice structure in this paper is made of helical ribs and thin outer skin. In this
research, free vibrations of these structures with and without outer skin were investigated. A smeared
method is employed to obtain the coefficients of stiffness of conical shell. Theoretical formulations are
based on sander’s thin theory of shell. For verification of the analytically obtained results, using
ANSYS software the 3D finite element model of composite lattice conical shell is built and analyzed.
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Conical lattice structure To verify the accuracy of this method, comparisons of the results is made with numerical results from
Vibrations ANSYS Software and good agreement is observed between them. Also, some special cases as

Rib influences of the semi vertex angle and thickness of the outer skin on the natural frequencies of the

gr‘:]f:;r":t'i‘%ness method conical shell are studied. It is concluded that, increase of the semi vertex angle leads to increasing the
natural frequencies of conical shell. Moreover, for outer shell thicknesses greater than a specific value,
the increment of the thickness of the outer skin leads to decreasing the natural frequencies. As only a
few researchers investigated merely vibrational behavior of the composite lattice cylindrical shell, the
obtained results of this paper have novelty and can be used for further and future researches.
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Fig.6 The comparison of the frequencies of the conical lattice structure
without outer skin
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Table 3 The geometrical variation of the conical shells

) Culs P B dgy als
(mm) (mm) (mm)
17.6 20 0.4
15.2 20 0.8
129 20 1.2
10.5 20 1.6
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