@ o ISl b Ko 5 5 bt Olmip ileS” o

QHMM‘AQ CJ\JU.JA &j}

#‘.X:M}*wu Lﬁ)-\-ﬁ"‘ eu&ﬁq Q\qﬁw
Ol OLaS DL oKiils (Sl pwkige 0ASKESNs (sl 09

LT3 55 sl 15 6ol LS alaxl adge sl LS (e 53 5selS sbaeile o ssliul 3 se Syl Slmio —o S
Ly Fp Js 4 i SV 035 00 ol pdolp 8 o5le 55 SYLG codien awdin b baojlu b 5 S5 slaesle bl cilu 5 10
WYl Olbrie (S sty ) p o Alie ol 3 Gl 03,8 Thy )00l Glaoile Jlail 5o glos 5 )8 SO VLSl 4 o
@ sk 4 el 0dd ) o2lS (10850 Jayl b St e Y g8 ST el e Ay e b0k faae S5 g5 et
Luls) sl p GRS Jolow .l 0k olitesl 'l s ol s Slay o iy 51 i (650 b o RS Sl pm (slasl 03,51 s
Aol odd @) il slair Y b S VS 5 oS gl At S gl 0 S S 5elS Mg sl TSN aS e oy JKE i (5508
Pl agz s (Sl S e S Olio (e wY p 8 S Ol st sl ) 5 JLal WY Olg e e 5 Calis
VL] 53 bl B LS ol g il Sldeo 5,0 4 dsb ok ar 2 IS S g A e DL 5 51 55V (LS

Aok anylio ABAQUS 133p 5 53 3 5a0m0 DLl 5T g 51 esliiwl b scalcwsny s

A o s Sl g s Ll ) ULl sl Slomis (5515 LS 1S gLl

Buckling Analysis of Orthotropic Rectangular Plates with Adhesive
Connection by Generalized Differential Quadrature Method

H. Nejatbakhsh, A.R. Ghasemi“and S. Amir
Department of Mechanical Engineering, Faculty of Mechatronics, Kashan University, Kashan, Iran

Abstract: Orthotropic plates used in composite structures are subject to local buckling, including compressive buckling. In the
process of designing and building most large structures or instruments with complex geometry, joints in the structure are
unavoidable. Today, adhesive joints are widely used in connecting composite structures due to some advantages over mechanical
joints. In this article, the buckling phenomenon of orthotropic rectangular multilayer plates connected with glue has been
investigated and the force effects of the glue layer under buckling loading conditions have been investigated. In order to obtain the
critical buckling loads under different boundary conditions, the generalized differential quadratic method (GDQM) has been used.
Buckling analysis is presented based on first-order shear deformation theory (FSDT) relations for carbon/epoxy, glass/epoxy and
Kevlar/epoxy composite materials with different porcelain layers. The effect of thickness and type of adhesive as a bonding layer
has been investigated. In plates made of a type of porcelain layer, two-way carbon epoxy plates show higher buckling strength, and
in general, the higher the ratio of length to width of the plates, the higher the buckling strength. In the connections, they have been
compared with the results obtained using the finite element analysis method in ABAQUS commercial software.

Keywords: Compressive buckling, Composite plates, Lap- joint, Adhesive joint, GDQM.
Ghasemi@Kashanu.ac.ir: S5 S oy (L3l Jgtns 1 *
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6. Peel
7. Hamilton's principle
8. Lagrange
9. Uni-Directional (UD)
10. Bi-Directional Woven (BD)
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