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Fig. 3. Ring and stringer cross section
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Fig. 4. Spatial distribution of external loading on the
shell
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Table 1. Specifications of stiffeners
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Table 2. Mechanical properties of face sheets and core in sandwich shell
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Table 3. Geometric properties of the face sheets used in
sandwich shells[90/core/90]

polie Loyl

(a=lg)
A h'h  S36 glaas,
¥ Rd(m)
-/ L(m)
oJ-¥  h{m)
Jo-¥  hy(m)
/A he/h sleays,
¥ Re(m) i
-/ L(m)
\Y  h(mm)
'Y Juy(mm)

f(x,0,t)=0(x,0)g(t) =1x 4 sin(wt) L <x<L,, 6,<6<6, (f9)

Jlsl atwgy oYL 4y, ()5 mhaw 4 olad g0 4y g,

L lde a5 0ed 0 (2,8 «Olile b ool (gl 00,5 0
o s b (O, 0) = 1) 0l 0y b il 5 3l
2l o0 s 4 (B) alaly b o3l Sl sy 090 JSC 0 o
uy (x,0,1) = éo mi;l Tyl 1)t (5,0) + 2,10, (x,0) + 271, (x,0))

0 0
2
v, 0,0) = n§0 mgzjl Tmn[t](vo(x,é‘) +z; v (x,0)+2z; vy (x,0)) )

o0 0
w;(x,0,1) = ZO Zlen[t](wOJrzl. wl(x,9)+zl.2w2(x,0))
n=0m=

o> )99 (T lel -F
550 5l sdwleasoa b ol s VRS s



VEAY [ YEVY docio AF Lo oF o3ug 0)losd Y 095 aSeilslo suntines 4y

DAL 22 y0 b [o/8e /o] atamd+[80[+] (G a9¥ b oS o 95 (y9ubs o (U095 b (230 9ol gy g b5 dun Uio P Jgur
Table 4. Comparison of sandwich shell results with thick face sheets without stiffeners with layers [0/90/0/Core/0/90/0]
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Table 5. Comparison of the results of the present study with the results of Abaqus software for thin face sheets with
orthogonal stiffeners
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Table 6. Comparison of the results of the present theory with the results of Abaqus software for sandwich cylindrical

shells with thick face sheets without stiffeners
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Fig. 6. Convergence and sensitivity study of mesh in Abaqus software
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Fig. 7. Comparison of shell dynamic response (radial displacement) with simply supported boundary conditions at two
points located at the A-middle of the cylinder B- center of loading
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Table 8. Different ratios of height to width stringers Table 7. Different values of height to width ratios of cross
section
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Table 9. The effect of height-to-width different ratios of stringers on natural frequencies
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Fig. 11. Effect of core thickness to total thickness ratio on
natural frequencies
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Fig. 12. The effect of height-to-width ratio of stringers on natural frequencies
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Fig. 13. The effect of core thickness to radius ratio on the
radial displacement of a point in the middle of a cylinder
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Fig. 16. Effect of face sheets fiber angle on radial dis-
placement of stiffened sandwich shell
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Fig. 17. The beating phenomenon in the forced vibrations of the sandwich shell
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