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 المستخلص

 راث اٌشلائك تإٌّشىسٌ اٌشؽشٔجٍت ٌٍصفائخ ٔذٕاءالإ اسخجابت ٌذساست اٌشساٌت هزٖ وشسج
 ٌٕظشٌاث ِىدذة ٔظشٌت سخخذاَبإ ورٌه اٌذشاسٌت حأثٍشاٌشؼىبت حذج اٌّخّاثٍت وغٍش اٌّخّاثٍت

 .اٌّخخٍفت ٔفؼايالإ لص

 حُ وزٌه. اٌّشوبت واٌصفائخ اٌّشؤت تٌشٌٕظ ساسٍتالأ اٌّفاهٍُ بؼط اسخؼشاض حُ ولذ هزا
 ِخخٍف ٌؼذد "هىن" ولأىْ حضاْالإ ِؼادلاث ِثً اٌّشؤت ٌٕظشٌت الأساسٍت اٌّبادئ اسخؼشاض

 اٌهٕذسٍت اٌثىابج ٌىإ بالإظافت اٌّشٔت اٌّىاد ِٓ ِذذدة دالاث ٌعاًوأ اٌّشٔت اٌّىاد ِٓ
 ٔفؼايالإ لص ٔظشٌاثإٌى  بالإظافت ٌٍصفائخ اٌخمٍٍذٌت إٌظشٌت حُ اسخؼشاض ولذ .اٌّخخٍفت

 .اٌّخخٍفتاٌؼشظً ِٓ اٌشحب 

 سّه خلاي اٌمص أفؼاي حىصٌؼاث ِخخٍف واخخٍاس حجشبت ٌٕا حخٍخ ٌٍصفائخ اٌذاٌٍت إٌظشٌت
 ِٓ اٌّشغىبت غٍش إٌخائج ػٍى ىيحذخ لا اٌخً ٔفؼايالإ حىصٌؼاث ٌىإ بالإظافت اٌصفٍذت
 . ٔفؼايالإ لص ِؼاًِ اسخخذاَ

 ووزٌه حضاْالإ ِؼادلاث ػٍى اٌذصىي حُ اٌخغاٌشي هاٍِخىْ ٌّبذأ الإسخاحٍىٍت اٌصٍغت باسخخذاَ
ولذ اسخخذِٕا دواي الإصادت اٌخً حذمك اٌششوغ اٌذذٌت لإخخضاي ِؼادلاث , اٌذذٌت اٌششوغ

 . الإحضاْ إٌى ِجّىػت ِٓ اٌّؼادلاث اٌخفاظٍٍت اٌؼادٌت راث اٌّؼاِلاث اٌّخغٍشة

ثُ  .تاٌشساٌ هزٖ بذاخً ِىجىدة ٔخائج ِغ ِماسٔاث بؼًّ  اٌذاٌٍت إٌظشٌت صذتولذ حُ إٌعاح 
 اٌّخخٍفت الأٔىاع ٌخأثٍش بالإظافت والإجهاداث ٌلإصاداث اٌؼذدٌت إٌخائج ِٓ ِجّىػت اسخؼشظٕا

 .( اٌٍّىأٍىٍت – اٌذشاسة – اٌذشاسٌت اٌشؼىبت)  ّايالأد ِٓ

 اٌؽىي تٔسب ,ٌٍّادة اٌخبآٌ خصائص ِثً اٌّخغٍشة ٌٍؼىاًِ اٌّخخٍفت اٌخأثٍشاثولذ حّج دساست 
 اٌّخشاصت اٌشلائك حشحٍب, اٌذشاسي اٌخّذد ًِؼاٍِ ٔسبت, اٌسّه ٌىإ اٌؽىي ٔسبت ,اٌؼشض ٌىإ

 . اٌذشاسٌت اٌشؼىبت ِٓ إٌاجّت سخجابتالإ ػٍى ٌٍصفٍذت

 ػٓ إٌاجُ ٔذٕاءٌلإ جهاداثوالإ الإصاداث فً إٌاحجت اٌفشوق تاٌشساٌ هزٖ بذاخً ٔالشٕا, وأخٍشاً
 الأفؼاي لص ٌٕظشٌاث ِماسٔاث ِغ فمػ شاسةاٌذ ٓػ إٌاجُ ٔذٕاءوالإ اٌذشاسٌت اٌشؼىبت
 .اٌّخخٍفت
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Abstract 
 

This thesis is devoted to study the pending response of symmetric and anti-

symmetric cross-ply laminated rectangular plates in a hygrothermal environment by 

using a unified shear deformation plate theory.  

Some of the basic concepts of the theory of elasticity and laminated composites are 

presented.  The fundamental principles of elasticity theory such as equilibrium 

equations and Hooke's law for different elastic materials are given.  Specific cases of 

elastic materials and engineering constants are also given. An overview on the 

classical plate theory and some of the shear deformation theories is presented.     

The present plate theory enables the trial and testing of different through-the-

thickness transverse shear-deformation distributions and, among them, strain 

distributions that do not involve the undesirable implications of the transverse shear 

correction factors. The static Hamilton's variational principle has been used to give 

the governing equilibrium equations and boundary conditions for the laminated plates. 

Displacement functions that identically satisfy boundary conditions are used to reduce 

the governing equations to a set of coupled ordinary differential equations with 

variable coefficients.  

The validity of the present theory is demonstrated by comparison with the solutions 

available in the literature. Numerical results for deflection and stresses are presented. 



The effects of different types of sinusoidal hygrothermo-thermo-mechanical loadings 

are investigated.  

The influence of various parameters such as material anisotropy, aspect ratio, side-

to-thickness ratio, thermal expansion coefficients ratio and stacking sequence on the 

hygrothermally induced response is also discussed. 

 Finally, the bending response of deflections and stresses in the hygrothermal 

environment and thermal environment with comparisons between classical plate 

theory and different shear deformations theories are presented and discussed.    

 


