/ s - ke
/!53:’-’:15[””1_};-’5! TY-0A .o N¥oo Sl o) o led (e Jl Cowkige 53 gde la By, 4 08
\uuu.u.ﬂ.d e

g3y 4llie

YL 4 0 r95 b plad 5 kit Sk 5l /9 Koo e RS b Judou
oﬁcw|&§ﬂdjﬂjoﬁcw|wiﬁ

oaly e 515 g 5 Oledila dezs

KVRPERVR PR PRI W NN CE A P ST SRR TPPER T H S

OYAAT/TY : olg asens by = IVAAA/YA tdlie 3L ,s)

o (s 0k Nl oS A (6555 31 oMl b o8 5 ki ol ke ko 56 5 S S b et el 3 0 keS
Lyl s 5 sl S¥slas 0,8 055 Sl g s b Lo S 5 0dd gl 5 YL 45 0 (658 S Sl eslimal ed gliecn
e (209,53 g3 ) 5l el b g ekl b)) 5 Al ollad 5 it Olio sl Jesily 551 Bl Jool ) Bw g (oS 554
Ot o b YL a5 0 Slags, g5 alls 035 Dby el &S ol OF ok oslinal (o3 IS5 1S 6555 bl 51 ool 0 Jo o
;;g@u (8255 opl Sblse oy cyomd caalsl 33 3 S awslie KU L1, BB o gl Al 5 s s Jil a8 sas) 8 el ol 5
g 185 bl g b el gl fal,l S ST 53 GRS b Ly 55 pll slin ) e 5 ol 0k (e )il Dl

R Tl R L NP ST

Gt s ol o dlge ok FMl o 5SS (5555 ok ZMol oS p YL S e JSS i )98 (b b et 16 MIS slaoly
(oS aes 2L0g 50

Nonlinear Bending Analysis of Micro/Nano Rectangular and Annular
Sector Plates Using a Modified Higher-Order Shear Deformation Theory
and the Modified Couple Stress Theory

M. Hashemian and M. Jabbarzadeh”
Department of Mechanical Engineering, Mashhad Branch, Islamic Azad University, Mashhad, Iran.

Abstract: In this paper, nonlinear bending analysis of functionally graded rectangular and sectorial micro/nano plates is
investigated using the modified couple stress theory. For this purpose, a higher-order shear deformation theory and von Kdarmdn
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geometrically nonlinear theory are employed. The equilibrium equations and the boundary conditions for rectangular and
annular sector plates are derived from the principle of minimum total potential energy and solved using the Semi-Analytical
Polynomial Method (SAPM). One of the advantages of the implemented shear deformation theory is removing the defects of
higher order shear deformation theory, and obtaining the response of the first and the third-order shear deformation theories at
the same time. Afterwards, beside investigating the benefits of this theory compared with other ones, the results are verified with
those by other researches. At the end, the effects of length scale parameter, boundary conditions, power law index, and

geometrical dimensions are investigated.

Keywords: Nonlinear Bending, Modified Higher-order Shear Deformation Theory (MHSDT), Modified Couple Stress Theory,
Functionally Graded Material (FGM), Semi-analytical Polynomial Method (SAPM).
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1. nanotechnology 7. modified strain gradient elasticity deformation theory

2. functionally graded material 8. modified couple stress theory 13. semi-analytical polynomial method

3. atomistic modeling 9. Eringen nonlocal elasticity 14. power law index

4. hybridatomistic-continuum theory 15. simply-supported
mechanics modeling 10. material length scale parameter 16. clamped

5. continuum mechanics modeling 11. gradient of rotation vector 17. free

6. couple stress theory 12. modified higher order shear 18. moderately thick
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