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FORCE INTERACTION OF RESERVOIR IN THE FORM OF TRANCATED CONE
AND LIQUID WITH A FREE SURFACE IN THEIR COMBINMED MOTION

The problem of force interaction that occurs in the system reservoir-liquid under the action of periodic force in the resonance frequency zone,
in a small neighborhood of resonance and greater than the resonant one is under consideration. Behavior of the system is considered within the
framework of nonlinear model on durable time interval.
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" 1,"+(2 4'&!1,'$,6

 (*.5. <.1,6+0++0 -'*&.& 6,$%+(2 5.$(6'+%
71( ./+'5.6(2 3.14'2

/$0 .8.$.+.5 ./+'5.6.: &.6;(+( (da=2'', db=2'')
" 1,"+(2 4'&!1,'$,6

 (*.6. <.1,6+0++0 -'*&.& 6,$%+(2 5.$(6'+%
71( ./+'5.6(2 3.14'2 /$0 .8.$.+.5 "4,++.: &.6;(+( (da=3'', db=1.3'') " 1,"+(2 4'&!1,'$,6

d
a
>d

b
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D';#5 -'!5< %* (!9 '8'!'%-5 $7 42 !$ % (.9-5A B 42'2 A 7'8; @.%' % ;54.7, :.;.#$>.%%9 2'B'- '8'!'%-5 (!9
<$7) !$7 0$? :'- 7 %$ < (.4925-; 2%'#) 78$!*C.%%$.

ba dd # ba dd  ba dd $

m=1; n=4

m=1; n=6

m=1; n=8

m=1; n=10

m=1; n=12

 (*. 7. @.14( 5.$(6'+% /$0 .8.$.+5( ," *&'$, +' /!05(2 -'*&.&'2

)(*+.65(. 3;'<.(.%' ;'7; A)%-5 <$!*%5A -'!5< %* (<'A %.-;),'<5A 05!$%(;5B%5A '8'!'%'- 7#$%%'? 2'<>5%5
<7('<@ (),5 :':.;.B%',' :.;.;$7) % '4%'<$ #.2'() 4-$%B.%5A .!.#.%2$< $7 7 42'4)< %%9# -'#:!.-4) FEMAP. 3';$<-
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%9%%9 '2;5# %5A ;.7)!*2 2$< (!9 '8'!'%'- 7#$%%'? 2'<>5%5 7 B 42'2 #5 (!9 05!$%(;5B%5A '8'!'%'- :'42$&%'? 2'<-
>5%5 .-<$< !.%2%'? # 45, :'- 7 !' :

 (!9 /';# -'!5< %* 1 m , 4 n $ 2 m , 4 n :;5 78$!*C.%%$ 2'<>5%5 )7('<@ '4$ a ;.7'% %4%$ B 42'25
7;'42 "2* $, % <: -5, :;5 78$!*C.%%$ 2'<>5%5 )7('<@ '4$ b – ;.7'% %4%$ B 42'25 7#.%C)"2*49;

 (!9 $%C5A ;'7,!9%)25A /';# B 42'2 <$!*%5A -'!5< %* '8'!'%-5 :'42$&%'? 2'<>5%5 <5> < :';$<%9%%$ 7 B 4-
2'2 #5 <$!*%5A -'!5< %* '8'!'%'- 7#$%%'? 2'<>5%5, :;5B'#) $7 78$!*C.%%9# n ;$7%509 05A B 42'2 7;'42 1.

= :;':'%'< % #.2'(5- ( 1 #'@!5<$42* -.;)< 25 4:.-2;'# B 42'2 <$!*%5A -'!5< %* '8'!'%-'<5A -'%42;)-0$&
(!9 <5-!"B.%%9 ?? (5% #$B%5A A ; -2.;5425- 7 ;.7'% %4%',' ;.@5#) 7 ; A)%'- #'()!90$? 7#$%5 2'<>5%5 '8'!'%-5,
>' 1 '(%$1" 7  -2) !*%5A :;'8!.# ('4!$(@.%%9 #$0%'42$ '8'!'%-'<5A -'%42;)-0$&.

E!9  % !$7) <:!5<) A ; -2.;5425- # 2.;$ !) % (5% #$B%$ A ; -2.;5425-5 ;'7,!9%)2' 2;5 # 2.;$ !5 (42 !*,
 !"#$%$& $ #$(*). F% !$7)"B5 '2;5# %$ ( %$, #'@% 7;'8525 <54%'<'- :;' 2., >' B 42'25 <$!*%5A -'!5< %* :;5 '(% -
-'<5A ,.'#.2;5B%5A : ; #.2; A '8'!'%'- $7 42 !$ $  !"#$%$" # "2* %.7% B%) <$(#$%%$42* B.;.7 %.<.!5-) <$(#$%%'42*

C<5(-'42$ ;'7:'<4"(@.%%9 '8'1#%',' ;'7C5;.%%9, 9- 7 !.@52* <$( #'()!9 +%, $ ,)425%5 # 2.;$ !)
!

 
Ec . G 4-

2'25 (!9 '8'!'%'- 7 #$($, :;5 $(.%25B%$& ,.'#.2;$?, < 1,49 ; 7$< #.%C$ <$(:'<$(%5A B 42'2 '8'!'%'- $7 42 !$, >' :'94-

%"12*49 <$(%'C.%%9# <$(:'<$(%5A C<5(-'42.& :'7('<@%$A A<5!* 491,
'
'
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NATURAL VIBRATIONS OF ELLIPTICAL SHELLS OF VARIABLE THICKNESS
Natural vibrations of thin isotropic elliptical shells of variable thickness equal weight are studied on the basis of finite element method. A

comparative analysis of results with the numerical confirmed experimentally results obtained for elliptical shell of constant thickness equivalent
weight. Frequencies vibrations in the same forms for the same geometry of shells of three different materials are compared.
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