
 1 

ISSN 0130–9420. Ìàò. ìåòîäè òà ô³ç.-ìåõ. ïîëÿ. 2009. – 52, ¹ 1. – Ñ. 92-100. – 
Á³áë³îãð.: 11 íàçâ. – Ðîñ. 
 
ÓÄÊ 539.3: 534.6 
 
Т. Л. Ефимова 
 
РЕШЕНИЕ ЗАДАЧ О СВОБОДНЫХ КРУТИЛЬНЫХ КОЛЕБАНИЯХ 
ТОЛСТОСТЕННЫХ ОРТОТРОПНЫХ НЕОДНОРОДНЫХ ЦИЛИНДРОВ  
 

Ñ èñïîëüçîâàíèåì òðåõìåðíîé òåîðèè óïðóãîñòè èññëåäóåòñÿ çàäà÷à î ñâî-
áîäíûõ êðóòèëüíûõ êîëåáàíèÿõ àíèçîòðîïíîãî ïîëîãî öèëèíäðà ïðè ðàçëè÷-
íûõ ãðàíè÷íûõ óñëîâèÿõ íà òîðöàõ. Ïðåäëîæåí ÷èñëåííî-àíàëèòè÷åñêèé 
ïîäõîä äëÿ ðåøåíèÿ ñôîðìóëèðîâàííîé çàäà÷è. Èñõîäíûå óðàâíåíèÿ òåîðèè 
óïðóãîñòè â ÷àñòíûõ ïðîèçâîäíûõ ïðè ïîìîùè ñïëàéí-àïïðîêñèìàöèè è 
êîëëîêàöèè ñâîäÿòñÿ ê çàäà÷å íà ñîáñòâåííûå çíà÷åíèÿ äëÿ ñèñòåìû îáûêíî-
âåííûõ äèôôåðåíöèàëüíûõ óðàâíåíèé âûñîêîãî ïîðÿäêà ïî ðàäèàëüíîé êîîð-
äèíàòå, êîòîðàÿ ðåøàåòñÿ óñòîé÷èâûì ÷èñëåííûì ìåòîäîì äèñêðåòíîé 
îðòîãîíàëèçàöèè ñîâìåñòíî ñ ìåòîäîì ïîøàãîâîãî ïîèñêà. Ïðèâåäåíû ðåçóëü-
òàòû ðàñ÷åòîâ â ñëó÷àå îðòîòðîïíîãî è íåîäíîðîäíîãî ìàòåðèàëà öèëèíäðà 
äëÿ íåêîòîðûõ âèäîâ ãðàíè÷íûõ óñëîâèé. 

 
РОЗВ’ЯЗУВАННЯ ЗАДАЧ ПРО ВІЛЬНІ КРУТИЛЬНІ КОЛИВАННЯ  
ТОВСТОСТІННИХ ОРТОТРОПНИХ НЕОДНОРІДНИХ ЦИЛІНДРІВ  
 
Íà îñíîâ³ òðèâèì³ðíî¿ òåîð³¿ ïðóæíîñò³ ðîçãëÿäàºòüñÿ çàäà÷à ïðî â³ëüí³ êðó-
òèëüí³ êîëèâàííÿ àí³çîòðîïíîãî ïîðîæíèñòîãî öèë³íäðà ïðè ð³çíèõ ãðàíè÷íèõ 
óìîâàõ íà éîãî òîðöÿõ. Çàïðîïîíîâàíî ÷èñåëüíî-àíàë³òè÷íèé ï³äõ³ä äëÿ ðîçâ’ÿçêó 
ñôîðìóëüîâàíî¿ çàäà÷³. Âèõ³äí³ ð³âíÿííÿ òåîð³¿ ïðóæíîñò³ ç ÷àñòèííèìè ïîõ³ä-
íèìè çà äîïîìîãîþ ñïëàéí-àïðîêèñìàö³¿ ³ êîëîêàö³¿ çâîäÿòüñÿ äî çàäà÷³ íà âëàñí³ 
çíà÷åííÿ äëÿ ñèñòåì çâè÷àéíèõ äèôåðåíö³àëüíèõ ð³âíÿíü âèñîêîãî ïîðÿäêó çà ðà-
ä³àëüíîþ êîîðäèíàòîþ, ÿêà ðîçâ’ÿçóºòüñÿ ñò³éêèì ÷èñåëüíèì ìåòîäîì äèñêðåò-
íî¿ îðòîãîíàë³çàö³¿ ñóì³ñíî ç ìåòîäîì ïîêðîêîâîãî ïîøóêó. Íàâåäåíî ðåçóëüòàòè 
ðîçðàõóíêó ó âèïàäêàõ îðòîòðîïíîãî òà íåîäíîð³äíîãî ìàòåð³àëó öèë³íäðà äëÿ 
äåÿêèõ òèï³â ãðàíè÷íèõ óìîâ íà éîãî òîðöÿõ.  
 
SOLUTION OF THE PROBLEMS ON FREE TORSIONAL VIBRATIONS 
OF THICK-WALLED ORTHOTROPIC INHOMOGENEOUS CYLINDERS  
 
A problem on natural torsional vibrations of anisotropic hollow cylinder under various 
boundary conditions on its end-faces is considered on the basis of 3D elasticity theory. 
A numerical-analytical approach to study the formulated problem has been proposed. 
The original partial equations of elasticity theory, using the spline-approximation and 
collocation are reduced to the problem on eigen values for the high order systems of or-
dinary differential equations on the radial coordinate. The problem is solved by steady-
state numerical method of discrete orthogonalization with incremental search. The cal-
culation results are presented for the case of orthotropic cylinder and inhomogeneous 
cylinder for different kinds of boundary conditions on its end-faces.  
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