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Abstract

This paper presents a new laminated plate theory for the cylindrical bending of laminated plates. The
theory assumes that inplane displacements vary exponentially through plate thickness. Analytical
solutions are derived for simply supported plates subjected to transverse loading. The accuracy of the
present theory is examined for unsymmetric laminates, and the numerical results are compared with
three-dimensional elasticity solutions of Pagano. The present theory predicts displacements and stresses
for very thick plates very accurately. In particular, transverse shear stresses obtained from constitutive
equations are predicted very accurately.

Whitney$} Pagano,® Whitney” Zof oa] E3 A
LM & 2 A42g0 ££9%0. 2\, 93 Auwd
o] 2 At B A A (shear correction factor)ol] w}h
SHAE e T2ee #MSAY A 3 Aot Askd ¥3 ol $AE W3
A o dHgoz :H #H3W o B(classical ga 2R A2 Yo
]

laminated plate theory)o] Hol Al 5u}, A Z=go) aEjste FRE 11X AWRE o] Z(higher-
dol-F7 vz} A& AS we BIAE HF9 order shear deformation theory)o] 7§aF5 gt}
A% gdAdA S ddedAT vt & A Lo," Murthy,” Reddy® Zo] oja], g2

of, ;A HEFH o2& AW Huwiyga i A AeHE olZo] AwEYEd, W Mo
2 3 vie EANS A ANE AT 22 o] A4 2 (constitutive equation) & & F E
upebA, oo} e GG wesly] AHA T AdAE, oleld o]BEL HEI HE Aol
2 A Eo g3 Reissner-Mindlin®] €2} ATy oA Hue AP P ALz wEA TR

{n

o] &(first-order shear deformation theory)e] Yang, 235t7] Wi, o] o]8E 4] uwj& R sl
A4 ARE Uedh oldd wHe FHar

v 59 BEgFASE G2 AT )8 Di Sciuva,” Murakami,®*” Cho!'*'" o
E-mail : leesy@mail.hangkong.ac.kr e 4 AT AbelelAd % ¥ ¥ 9] (in-plane
TEL : (02)300-0111 FAX : (02)3158-2191 displacement)& %] 17 “1(zigzag) HElZ 71 g

v 3)ql, dRYFUL FFESF IS Hed olEgo] MEHAL, o5 HHEH}E




HEwe) 9% B dE 9T yauy 2697

NiB layer
Z‘:)}_- * th layer hi2
- + X
y
hi2
Tst layer

N
»

!

Fig. 1 Geometry of a laminated plate
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Table 1 Comparison of nondimensional stresses in a [30/-45/60/-25] unsymmetric laminate

I/h Source _&u -oyy —5‘22 -&yz Exz ny
Pagano'"” 17.773 3.9297 0.4785 -0.5077 1.7557 -7.0593
4 Present 17.574 3.6858 0.4790 -0.5275 1.7526 -7.0660
Pagano''” 81.261 17.315 0.4645 -1.5616 47971 -33.081
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Fig. 2 Nondimensional deflection vs. length-to-thickness
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