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Résumé : 
Dans cette thèse, le flambement mécanique des plaques en matériaux fonctionnement graduels (FGM) est concèderai en 

utilisant une nouvelle classe des théories des plaques à quatre variable. Contrairement aux autres théories, le nombre 

d’inconnues impliquées est de quatre alors que les autres théories de déformation de cisaillement nécessite cinq variables 

.cette présente théorie n’a pas besoin des coefficients de correction de cisaillement et donne une variation parabolique des 

contraintes de  cisaillement transversal à travers l’épaisseur en satisfaisant l’annulation de la contrainte de cisaillement aux 

surfaces extrême de la plaque .les propriétés matérielles de la plaque sont supposée être varier à traver l’épaisseur selon une 

loi de puissance .De plus le flambement thermique des plaques (FGM) a été aussi étudié en utilisant une approche simple est 

efficace basée sur la théorie classique des plaques et la théorie de premier ordre.       
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Abstract 
In this research, mechanical buckling of hybrid functionally graded plates is considered using a new four variable refined 

plate theory. Unlike any other theory, the number of unknown functions involved is only four, as against five in case of other 

shear deformation theories. The theory presented is variation ally consistent, does not require shear correction factor, and 

gives rise to transverse shear stress variation such that the transverse shear stresses vary parabolic ally across the thickness 

satisfying shear stress free surface conditions. The plate properties are assumed to be varied through the thickness following a 

simple power law distribution in terms of volume fraction of material constituents. Governing equations are derived from the 

principle of minimum total potential energy. The closed-form solution of a simply supported rectangular plate subjected to 

in-plane loading has been obtained by using the Navier method. The effectiveness of the theories is brought out through 

illustrative examples. In this research, mechanical buckling of hybrid functionally graded plates is considered using a new 

four variable refined plate theory. Unlike any other theory, the number of unknown functions involved is only four, as against 

five in case of other shear deformation theories. The theory presented is variation ally consistent, does not require shear 

correction factor, and gives rise to transverse shear stress variation such that the transverse shear stresses vary parabolic ally 

across the thickness satisfying shear stress free surface conditions. The plate properties are assumed to be varied through the 

thickness following a simple power law distribution in terms of volume fraction of material constituents. In addition, the 

thermal buckling of functionally graded plates is studded using a simple and affection based on classical plate theory and fist 

shear deformation theory. Governing equations are derived from the principle of minimum total potential energy. The closed-

form solution of a simply supported rectangular plate subjected to in-plane loading has been obtained by using the Navier 

method. The effectiveness of the theories is brought out through illustrative examples. 

 
Keywords : Functionally graded materials, two-variable refined plate theory, shear deformation theory, 
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 ملخص 

ٗ اىزشريت اىؼبىي رٓ اىذساسخ ٕ٘ رحييو سي٘ك اىَشّٗخ اىحشاسيخ ػيٚ اىصفبئح اىسَينخ اىَشمجخ ٍِ اىَ٘اد اىَزذسخخ اىخبصيخ ثبسزؼَبه ّظشيخ خذيذح راىٖذف ٍِ ٓ

 ٗ  اىديجيخ الآسيخ ، اىقطؼيخ، اىَنبفئخ، اىخطيخ، اىز٘صيؼبدإدخبه ٗ اىزي رسزْذ ػيٚ اىؼَ٘ديخ لا اىزشٕ٘بد أٗ رأخز اىزي اىَْبرج ٍقبسّخ ثيِ ٍخزيف  إخشاءىَزغيشيِ ٗ 

 أخشٙ في حبلاد أمثش أٗ في حيِ خَسخ ،أسثؼخ اىذٗاه غيش ٍؼشٗفخ في اىْظشيخ اىَقزشحخ ٌٕ فقط  ػذد،أخشٙ خلاف ّظشيبدػيٚ . الإصاحخػيٚ  سَل ٍدبه 

 ىيصفبئح في خ٘اّت ػذيذح لا رزطيت ٍؼبٍو رصحيح اىقص ٗرؼطي اىنلاسينيخاىْظشيخ اىَقزشحخ ٍزْبسقخ اىَزغيشاد رشجٔ اىْظشيخ .   اىؼشضيىْظشيبد رش٘ٓ اىقص

.  حقق  اىششٗط ػيٚ الاخٖبداد اىقص اىؼشضي ٗاىزي رْؼذً ػيٚ ح٘اف اىؼي٘يخ ٗ اىسفييخ ىيصفيحخدٗصفب ٍنبفئب ىلاخٖبداد اىقص  اىؼشضي ٍِ خلاه اىسَل ثيَْب 

/ سيشاٍيل: ّ٘ع ة«  ;»ٍبدح ٍزذسخخ اىخبصيخ/ سيشاٍيل / ٍبدح ٍزذسخخ اىخبصيخ : أّ٘ع  «) ٍِ اىَ٘اد ٍزذسخخ اىخبصيخ اىصفبئح اىَشمجخرَذ دساسخ ّ٘ػيِ ٍِ 

 اىدٖذ ىيصفيحخ اىَشمجخ رزغيش ثذُٗ اّقطبع في اردبٓ اىسَل ٗفق اىز٘صيغ ٍؼبٍلاد ٗ ث٘اسُ٘ ّسجخ ٗ اىَشّٗخ ٍؼبٍلاد أُّفشض .(»ٍؼذُ / ٍبدح ٍزذسخخ اىخبصيخ 

اىْزبئح اىَزحصو ػييٖب .   لا رَبثو اىصفيحخ ٗسَل مو طجقخأٗ ثأخز ٍِ اىصفبئح اىَشمجخ أّ٘اع ػذح اسزؼَيْب.  ىيَنّ٘بدالحجم دالة حذود في بذلالة التوزيع لقانون

 ّسزخيص. مُ٘ ٍزطبثقخ درنبد (أمثش أٗخَسخ ٍدبٕيو ) في اىقص اىؼشضي ىيزش٘ٓٗ اىزشريت اىؼبىي ر الأخشٙٗ اىْظشيبد  ( ٍدبٕيوأسثؼخٍغ )ثبىْظشيخ اىَقزشحخ  

.    لاّحْبء  صفبئح اىَ٘اد اىَزذسخخ اىخبصيخ  اىْظشيخ اىَقشحخ دقيقخ ٗثسيطخ ىحو سي٘ك اىَشّٗخأُ

 
 . اىصفبئح اىَشمجخ، ّظشيخ رش٘ٓ اىقص اىؼشضي، ىَزغيشيِ، ّظشيخ اىزشريت اىؼبىياىَ٘اد اىَزذسخخ اىخبصيخ :مفتاحيه  كلمات

 


