149-143 Hoyo 3 osloab 17 093 1396 313 y3 ()30 SilSo wIigo alxo

a9y el doliale

=
= . =

1 M = =2

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

w19k 9 U @59 S13T hlai 51 o

Zsalage (s J iy o

O‘ﬂ; :d}s)o L')‘)‘Q’I .\>|5 uo)'tul Jl)‘i oKl (Sl (swdige ‘d)xfb d}@iﬁb -1
OIS 835 o ol 8 Sy oMl >\)'T olSusily (Sl i yluuiils ~2
h_mahbadi@iauctb.ac.ir (13185-768 iy sgiio o)l x5 #

N dlis SleYlb!

Jo (ptngy Al
1395 ,3109 :cal»
1395 wawl 14 cyls , 41}

2 e lis 08 3l e Sl g 56y (IS Caold 90l (o)ldy oS Cunl dlge I slaied Cuold dlninY g
ol sladyg o1 L)) Julos 4 dlie cpl o atudly (53,8 @b (LS o b 4 dad Oygar 55 b (b it gSu g
Orored Cuwl odd o3l 5j (g yel)l dw Jdo 3l 5 )e StV Hld)y (13905 Jdo Caa ol o aidlyy  idatis Siw¥1gSun g

S0 ol g S Oyge @ ()5 5 AT plie sl a0l (gl Jue e (5 Sl S Sl edlitl b 39 o5 (o a0l
9 Jedly (551 polie oo b sl 00 485 )13 53 03bs Biboler g0 (5500 baalpd g 00 Al (B JSB 505 Sl 45
Cunddy Gyg srab w3 palie (] o b g Jobs oy o dliues 52 gy pobel 2 BISY @l (05 4keS 5 By i 5551
59 5P g owtin Slaogad il g ol oad wig Katate Jialay 13 sl (b uilS)3 polie (39 Candey Cap Casl ool
ol 3 asel Cunday gl (rscono jglite & sl B 8 25 3090 Jogei g Jsir Cygeo 4 o el (WIS olie gy
g5y o5 Gl I ele Blgw 5D dgmge 03l g ol Cunddy b5 duulie Canl 013 (il 03l (il Szl )9 s 4 Al

bl 4l
SelgSny (U 3o

B S8 35 Jol 4 ye )95
B9 b 558

Ll
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ARTICLE INFORMATION ABSTRACT

Viscoelasticity is a property of materials that exhibit both viscous and elastic characteristics. In linear
viscoelasticity, the stress is linearly related to the history function of strain. This paper discusses
vibration analysis of functionally graded viscoelastic rectangular plate. The viscoelastic behavior of the
plate is modeled using the Zener three-parameter model. Also, the material properties of the plate are
graded through the thickness according to the volume fraction model. The maximum stress and strain
are calculated based on the linear first-order shear deformation theory and the simply support boundary
conditions is assumed at all four edges of the plate. A code is prepared using the Mathematica software
to obtain the frequency values and effect of inherent and geometric characteristics of the sheet on
natural frequency of the plate. These effects are studied using the tables and graphs represented in the
results and discussion section of the paper. The results obtained in this paper are simplified to a
functionally elastic plate to compare with those given in the literature search. The comparison of results
shows good agreement against data given in literature for both cases.
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Table 4 The first three natural frequencies of viscoelastic FG plate plate of various parameters for £ = 0.5, = 3ms (Hz)

a/b=5 a/b=3 a/b=1 a/b=0.5
g h/a
w3 2] Wy w3 Wy Wy w3 Wy Wy w3 w; Wy

685.75 197.479 177.072 697.77 245832 189.166 1352.47 878.871 340.189  2848.19 135247 848.871 0
685.75 187.85 168.437 663.775 233.845 179.942 1286.66 806.575 323.604 2709.95 1286.66 806.575 0.5
645.044 185757 166.561 656.351 231.239 177937 127219 797542 319.995 2679.12 127219 797.542 1
643.877 185438 166.275 655.162 177.631 177.631 1269.73 796.076 319.436  2673.24  1269.73  796.076 2 0.05
638.547 183918 164.913 649.737 228946 176.176 1259.08 789.464 316.811  2650.15 1259.08 789.464 5
624.667 179917 161.326 635.614 223966 172.344 1231.74 772307 309.921  2592.71  1231.74 772307 10
608.272 175187 157.084 618933 218.079 167.812 1199.49 752.049 301.777 252519  1199.49 752.049 20
1354.48 393.447 352918 1378.32 489.494 377.045 264158 1670.44 676.235 264158 264158 1670.44 0
1289.08 374386 335818 1311.41 465.658 358.677 2513.9 1589.43 643.328  5168.04 25139  1589.43 0.5
1274.44 370195 332.061 12965 460.438 354.664 2484.78 157128 636.094 5105.82 248478 1571.28 1
1271.67 369.519 331.459 1293.67 459.58 354.018 2478.26 1567.69 634.867 5087.73 247826  1567.69 2 0.1
1260.71 366.453 328.714 128252 455753 351.083 2455.89 1554.03 629.54 5037.47 245589  1554.03 5
1233.38 358489 321569 125472 44585 343452 2402.83 1520.36 615.869  4929.37  2402.83 1520.36 10
1201.25 349.084 313.13 1222.03 434161 33444 2340.78 1480.84 599.743  4804.45  1480.84 1480.84 20
1992.08 586.715 526.593 20259 728.709 562.237 3817.8 2446 1004.25  3816.74  3816.74 2445.32 0
1896.43 558339 501.117 1928.65 693.492 535041 3635.11 2328.17 955518 722474 363511 2328.17 05
1874.35 552.041 495473 1906.18 685.644 529.01 3591.17 2300.8 944.635 7131.47 3591.17  2300.8 1
1869.22 550.936 494.496 1900.92 684.218 527.957 3578.11 2293.98 942533  7093.67 3578.11 2293.98 2 0.15
1852.14 546.276 490.329 188352 678.383 523.498 354245 227253 934366 7012.16 354245 227253 5
1812.15 534.419 479.683 1842.87 663.667 512.134 3466.49 222355 914.119 6863.64  3466.49 222355 10
1765.47 520.447 467.134 179541 646.342 498.741 3378.81 2166.54 890.326  6695.95 3378.81 2166.54 20
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