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СКІНЧЕННОЕЛЕМЕНТНЕ ДОСЛІДЖЕННЯ НАПРУЖЕНО-ДЕФОРМОВАНОГО 
СТАНУ НЕОДНОРІДНОЇ ПРЯМОКУТНОЇ ПЛАСТИНИ  
 

Ç âèêîðèñòàííÿì ìåòîäó ñê³í÷åííèõ åëåìåíò³â äîñë³äæóºòüñÿ óçàãàëüíåíèé 
ïëîñêèé íàïðóæåíèé ñòàí ïðÿìîêóòíèêà ç ³çîòðîïíîãî ôóíêö³îíàëüíî-´ðà-
ä³ºíòíîãî ìàòåð³àëó ï³ä ä³ºþ íîðìàëüíîãî íàâàíòàæåííÿ. Ñê³í÷åííîåëå-
ìåíòíó ìîäåëü ïîáóäîâàíî çà äîïîìîãîþ ìåòîäó Áóáíîâà – Ãàëüîðê³íà. Îá-
ëàñòü ò³ëà ðîçáèâàºòüñÿ íà ÷îòèðèêóòí³ ´ðàä³ºíòí³ åëåìåíòè, ùî âðàõî-
âóþòü çàëåæíîñò³ ìîäóëÿ Þíãà òà êîåô³ö³ºíòà Ïóàññîíà â³ä êîîðäèíàò. 
×èñëîâ³ ðîçðàõóíêè ïðîâåäåíî äëÿ âèïàäêó, êîëè ìîäóëü Þíãà º ïîë³íîì³àëü-
íîþ ôóíêö³ºþ. Ïðîàíàë³çîâàíî âïëèâ ´ðàä³ºíòíîñò³ ìàòåð³àëó òà ðîçì³ð³â 
ïðÿìîêóòíèêà íà éîãî íàïðóæåíî-äåôîðìîâàíèé ñòàí. 

 
КОНЕЧНОЭЛЕМЕНТНОЕ ИССЛЕДОВАНИЕ НАПРЯЖЕННО-ДЕФОРМИРОВАННОГО 
СОСТОЯНИЯ НЕОДНОРОДНОЙ ПРЯМОУГОЛЬНОЙ ПЛАСТИНЫ 
 
Ñ èñïîëüçîâàíèåì ìåòîäà êîíå÷íûõ ýëåìåíòîâ èññëåäóåòñÿ ïëîñêîå íàïðÿæåííîå 
ñîñòîÿíèå ïðÿìîóãîëüíèêà èç èçîòðîïíîãî ôóíêöèîíàëüíî-ãðàäèåíòíîãî ìàòåðè-
àëà ïðè äåéñòâèè íîðìàëüíîé íàãðóçêè. Êîíå÷íîýëåìåíòíàÿ ìîäåëü ïîñòðîåíà ñ 
ïîìîùüþ ìåòîäà Áóáíîâà – Ãàë¸ðêèíà. Îáëàñòü òåëà ðàçáèòà íà ÷åòûðåõóãîëü-
íûå ãðàäèåíòíûå ýëåìåíòû, ó÷èòûâàþùèå çàâèñèìîñòü ìîäóëÿ Þíãà è êîýôôè-
öèåíòà Ïóàññîíà îò êîîðäèíàò. Ðàñ÷åòû âûïîëíåíû äëÿ ñëó÷àÿ, êîãäà ìîäóëü 
Þíãà ÿâëÿåòñÿ ïîëèíîìèàëüíîé ôóíêöèåé. Ïðîàíàëèçèðîâàíî âëèÿíèå ãðàäèåíò-
íîñòè ìàòåðèàëà è ðàçìåðîâ ïðÿìîóãîëüíèêà íà åãî íàïðÿæåííîå ñîñòîÿíèå. 
 
FINITE ELEMENT INVESTIGATION OF STRESS-STRAIN STATE 
OF INHOMOGENEOUS RECTANGULAR PLATE 
 
In this work the plane stress-strain state of isotropic rectangular bodies of functionally 
graded materials is described by the finite element method under normal loading. The 
finite element model is built using the Bubnov – Galerkin method. The area of the body 
is divided into rectangular graded elements which allow to set such spatially variable 
properties of material as Young’s modulus and Poisson’s ratio. We used polynomial 
functions for Young’s modulus and the Poisson’s ratio. On the basis of conducted nu-
merical experiments a number of conclusions is made about dependence of the stress-
strain state of the body on the gradient of material and sizes of the body. 
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