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ÓÄÊ 539.3 
 
В. В. Пороховський 
 
ПЛОСКА ЗАДАЧА ВЗАЄМОДІЇ ПРУЖНОЇ ПОЗДОВЖНЬОЇ ХВИЛІ  
З ЦИЛІНДРИЧНОЮ ОБОЛОНКОЮ З ОСЬОВИМ РОЗРІЗОМ 
 

Çàïðîïîíîâàíî ìåòîäèêó äîñë³äæåííÿ íàïðóæåíîãî ñòàíó òîíêîñò³ííî¿ êðó-
ãîâî¿ öèë³íäðè÷íî¿ îáîëîíêè ç ðîçð³çîì óçäîâæ òâ³ðíî¿ ³ ÿêà çíàõîäèòüñÿ ó 
ïðóæíîìó ïðîñòîð³. Íà îáîëîíêó íàá³ãàº ïîçäîâæíÿ ïðóæíà õâèëÿ. Ìåòîäè-
êà ´ðóíòóºòüñÿ íà âèêîðèñòàíí³ ðîçêëàäó Ðåëåÿ çà ïàðö³àëüíèìè õâèëÿìè. 
Îòðèìàíî ôîðìóëè äëÿ âèçíà÷åííÿ ñòðèáê³â ïåðåì³ùåíü ³ êóòà ïîâîðîòó íà 
áåðåãàõ ðîçð³çó îáîëîíêè, ðàä³àëüíî¿ êîìïîíåíòè âåêòîðà ïåðåì³ùåííÿ ³ íîð-
ìàëüíîãî çóñèëëÿ â öèë³íäðè÷í³é îáîëîíö³ òà íàïðóæåííÿ ³ ïåðåì³ùåííÿ â 
ïðóæíîìó ñåðåäîâèù³. 

 
 Ïèòàííþ âèçíà÷åííÿ íàïðóæåíî-äåôîðìîâàíîãî ñòàíó ïðóæíî¿ öèë³íä-
ðè÷íî¿ îáîëîíêè ïðèñâÿ÷åíî ÷èìàëî ïóáë³êàö³é. Åõîñèãíàëè â³ä êðóãîâî¿ 
öèë³íäðè÷íî¿ îáîëîíêè ç ðîçð³çîì óçäîâæ òâ³ðíî¿ âïåðøå âèâ÷àëèñü 
T. G. Goldsberry [4], ÷àñòîòí³ õàðàêòåðèñòèêè çâóêîâèõ õâèëü äëÿ àíàëîã³÷-
íî¿ îáîëîíêè â ð³äèí³ äîñë³äæóâàëèñü Î. Ï. Ï³ääóáíÿêîì [1]. Ó ö³é ðîáîò³ 
ðîçãëÿäàºòüñÿ ñòàö³îíàðíà ïëîñêà çàäà÷à âçàºìîä³¿ ïðóæíî¿ ïîçäîâæíüî¿ 
õâèë³ ç òîíêîþ öèë³íäðè÷íîþ êðóãîâîþ îáîëîíêîþ, ùî ìîäåëþºòüñÿ ð³âíÿí-
íÿìè Ê³ðõãîôà – Ëÿâà. 

 1. Íåõàé íà òîíêó ïðóæíó áåçìåæíî äîâãó êðóãîâó öèë³íäðè÷íó îáî-
ëîíêó òîâùèíè h  ³ ðàä³óñîì ñåðåäèííî¿ ïîâåðõí³ 0r  ³ç ðîçð³çîì óçäîâæ 

òâ³ðíî¿ 0θ = θ , ÿêà çíàõîäèòüñÿ â ïðóæíîìó ïðîñòîð³ ç ³íøîãî ìàòåð³àëó, 

íàá³ãàº ïëîñêà ïîçäîâæíÿ õâèëÿ ç ïîòåíö³àëîì ïåðåì³ùåíü incϕ  (ðèñ. 1) 

  
1( cos )

inc 0( , , ) ,         0 2i k r tr e θ−ωϕ θ ω = ϕ ≤ θ ≤ π , (1) 

äå 1 1k c= ω  – õâèëüîâå ÷èñëî äëÿ 

ïîçäîâæíüî¿ õâèë³; 0ϕ  – ñòàëà 

íîðìóâàííÿ; ,  r θ  – ïîëÿðí³ êîîð-

äèíàòè; ω  – êðóãîâà ÷àñòîòà; 1c  – 
øâèäê³ñòü çâóêó ó ïîçäîâæí³é 

õâèë³. Ìíîæíèê i te− ω , ÿêèé íàäàë³ 
áóäåìî îïóñêàòè, âðàõîâóº çàëåæ-
í³ñòü àìïë³òóäíèõ õàðàêòåðèñòèê 
â³ä ÷àñó t . 
 Ïðèïóñêàºìî, ùî õâèëÿ ÷åðåç 
ðîçð³ç íå ïðîíèêàº âñåðåäèíó îáî-
ëîíêè, òîáòî ñèëîâ³ ôàêòîðè íà 
ðåáðàõ ðîçð³çàíî¿ îáîëîíêè äîð³â-
íþþòü íóëåâ³. 
 Êîëèâàííÿ ïðóæíîãî òîíêî-
ñò³ííîãî öèë³íäðà îïèñóþòüñÿ äè-
ôåðåíö³àëüíèìè ð³âíÿííÿìè, îäåð-
æàíèìè íà îñíîâ³ ã³ïîòåç Ê³ðõãîôà – Ëÿâà [2]: 
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äå , ,  ( 0)u v w w ≡  – ðàä³àëüíà, òàíãåíö³àëüíà òà îñüîâà êîìïîíåíòè âåêòîðà 

ïåðåì³ùåíü â îáîëîíö³; rq , qθ , zq  ( 0)zq =  – êîìïîíåíòè âåêòîðà çîâí³øí³õ 

çóñèëü, ïðè÷îìó 0qθ = , êîëè âèêîíóþòüñÿ óìîâè ãëàäêîãî êîíòàêòó îáî-

ëîíêè ç ïðóæíèì ñåðåäîâèùåì; 2N , 2M  – â³äïîâ³äíî íîðìàëüíå çóñèëëÿ ³ 

çãèííèé ìîìåíò; 2ρ  – ãóñòèíà ìàòåð³àëó îáîëîíêè. 
 Â îñåñèìåòðè÷íîìó âèïàäêó äëÿ êîìïîíåíò òåçîðà äåôîðìàö³¿, êóò³â 
ïîâîðîòó ñåðåäèííî¿ ïîâåðõí³ öèë³íäðè÷íî¿ îáîëîíêè ³ ñèëîâèõ õàðàêòåðèñ-
òèê ìàºìî òàê³ ñï³ââ³äíîøåííÿ ÷åðåç êîìïîíåíòè âåêòîðà ïåðåì³ùåííÿ: 

– äëÿ êîìïîíåíò òåçîðà äåôîðìàö³¿  

 1 0ε = , 2
0

1 v u
r

∂ε = +
∂θ

  , 12 0ε = , 

 1 0=æ , ( )2 2
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1 u v
r

∂ ∂= − −
∂θ ∂θ

æ   , 12 0=æ ; 

– äëÿ êóò³â ïîâîðîòó ñåðåäèííî¿ ïîâåðõí³ öèë³íäðè÷íî¿ îáîëîíêè  

 1 0ϑ = , 2
0

1 u v
r

∂ϑ = −
∂θ

  ; 
– äëÿ êîìïîíåíò çóñèëü 
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  ; 
– äëÿ êîìïîíåíò ìîìåíò³â 
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– äëÿ ïåðåð³çóþ÷èõ çóñèëü 

 1 0Q = , 2
2
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1 M
Q

r
∂

=
∂θ

. 

Òóò 
3

2 2 2 2 2 2
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2 2 2 2

4 ( ) 4 ( )1,    
( 2 ) 12 ( 2 )

h h
D D

µ λ + µ µ λ + µ
= =

λ + µ λ + µ
. 

 Íàïðóæåíî-äåôîðìîâàíèé ñòàí ïðóæíîãî ò³ëà, ÿêå çíàõîäèòüñÿ ï³ä 
ä³ºþ íåñòàö³îíàðíèõ íàâàíòàæåíü, ó âèïàäêó îñåñèìåòðè÷íî¿ äåôîðìàö³¿, 
îïèñóºòüñÿ çà äîïîìîãîþ ïîòåíö³àë³â ïåðåì³ùåíü ,   ( 0)ϕ ψ χ = , ÿê³ çàäî-
âîëüíÿþòü õâèëüîâ³ ð³âíÿííÿ [3] 
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Òóò 2∇  – îïåðàòîð Ëàïëàñà; 1 1 1 1 2 1 1( 2 ) ,  c c= λ + µ ρ = µ ρ  – øâèäêîñò³ 

ïîøèðåííÿ ïîçäîâæí³õ ³ ïîïåðå÷íèõ õâèëü â ïðóæíîìó ñåðåäîâèù³ ç ãóñ-
òèíîþ 1ρ ; 1 1,  λ µ  – ïðóæí³ ïàðàìåòðè Ëÿìå öüîãî ìàòåð³àëó. 
 Êîìïîíåíòè âåêòîðà ïåðåì³ùåííÿ ³ òåíçîðà íàïðóæåíü ç ïîòåíö³àëàìè 
ïåðåì³ùåíü ïîâ’ÿçàí³ ñï³ââ³äíîøåííÿìè 

 1
ru

r r
∂ϕ ∂ψ= +
∂ ∂θ

, 
2 2 2

1
1 2 2 2

1 1

12
2r r rc t r

λ ψ∂ ∂ ∂σ = µ + ϕ +
µ ∂ ∂θ∂ ∂

    , 

 
2 2 2

1 2 2 2 2
2

1 1 12
2

r r r r r r c t
θ

ϕ∂ ∂ ∂ ∂τ = µ + + − ψ
∂ ∂θ ∂ ∂θ ∂

      . 



133 

 Äëÿ âèçíà÷åííÿ íåâ³äîìèõ êîåô³ö³ºíò³â ïîñòàâëåíó çàäà÷ó íåîáõ³äíî 
äîïîâíèòè ãðàíè÷íèìè óìîâàìè íà ïîâåðõí³ öèë³íäðè÷íî¿ îáîëîíêè. Ó âè-
ïàäêó ãëàäêîãî êîíòàêòó îáîëîíêè ³ç çîâí³øí³ì ñåðåäîâèùåì ãðàíè÷í³ óìî-
âè ìàòèìóòü âèãëÿä 

 
0

inc sc
r r r r r

q
=

= σ + σ( ) , inc sc 0,r rθ θτ + τ =  = + =inc sc
0   ( )r ru u u r r ,  (4) 

äå 

inc inc
ru

r
∂ϕ

=
∂

,  
2 2

inc 1
1 inc2 2 2

1 1

12
2r c t r

λ ∂ ∂σ = µ + ϕ
µ ∂ ∂

  ,  
2

inc inc
12r r rθ

ϕ∂τ = µ
∂ ∂θ

  ,  
³íäåêñ «sc» ó ñï³ââ³äíîøåííÿõ (4) âêàçóº íà õàðàêòåðèñòèêè â ðîçñ³ÿíîìó 
ïîë³. 
 Ââàæàºìî òàêîæ, ùî âñ³ øóêàí³ âåëè÷èíè ïðè÷èíí³ é îáìåæåí³ â îá-
ëàñòÿõ, äå âîíè âèçíà÷àþòüñÿ. 
 2. Ðîçâ’ÿçîê ð³âíÿíü (2) ³ (3) áóäåìî øóêàòè ó âèãëÿä³ ðÿä³â Ôóð’º â 
ôîðì³ 

  ,        0 2im
m

m

F F e
∞

− θ

=−∞

= ≤ θ ≤ π∑ , (5) 

äå 
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 Ïîä³ÿâøè îïåðàòîðîì  
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 + θ π 
∫ ∫  íà ð³âíÿííÿ (2) ³ (3), îòðè-
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2
2 0 mr hv= − ρ ω . (6) 

Ç óðàõóâàííÿì óìîâ íà áåðåãàõ ðîçð³çó 0 0( 0,  0)θ = θ − θ = θ +  [2] 

 2 2 2 0N Q M= = =  (7) 

ð³âíÿííÿ (6) íàáóäóòü âèãëÿäó 

 
2

2
2 2 2 0 0

0
,m m m rm

mN M r hu r q
r

+ = ρ ω +  

   

2
2 2 2 0

0
,      0,1, ,m m m

imimN M r hv m
r

+ = ρ ω = ∞ . (8) 

 Âèðàçèìî êîåô³ö³ºíòè 2mN  i 2mM  ÷åðåç êîìïîíåíòè âåêòîðà ïåðåì³-

ùåííÿ mu  i mv : 

 1
2

0
m m m m

D
N V u imv

r
= + −[ ] , 

 22
2 2

0
m m m m m

D
M T imU m u imv

r
= − − − +[ ] . (9) 
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Òóò ââåäåíî ïîçíà÷åííÿ 

 0
0 2

1,  ,  ,  ,  
2

im
m m mT U V e r u vθ= ϑ

π
[ ] [ ] [ ]{ } { } , 

 0 0( 0) ( 0)f f f= θ − − θ +[ ] . 

Ï³äñòàâèìî ð³âíîñò³ (9) ó ð³âíÿííÿ (8): 

 
2

21 2
2

0 0
m m m m m m m

D m D
V u imv T imU m u imv

r r
+ − − − − + =[ ] [ ]  

  

2
2 0 0m rmr hu r q= ρ ω + , 

 21 2
3

0 0
m m m m m m m

D imD
im V u imv T imU m u imv

r r
+ − + − − + =[ ] [ ]  

  

2
2 0 mr hv= ρ ω . (10) 

Âðàõîâóþ÷è ïîçíà÷åííÿ 

 
2
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0 1 012

D h
r D r

= = ε ,   
 

 

2 2 2
2 2 2 22 0 2 2 2 1
1 1 1 102

1 2 2 2 10

( 2 )
4 ( )

r h c
c x x x

D c

ρ ω ρ λ + µ
= = =

µ λ + µ
, 

äå 1 0 1
x r c= ω , 2

10 2 2 2 2 2 24 ( ) ( 2 )c = µ λ + µ ρ λ + µ , ñèñòåìó ð³âíÿíü (10) çàïèøå-

ìî ó âèãëÿä³ 

 
2

4 2 2 2 3
10

1
1 (1 )m m m m m rm

am x u im m v m T i m U V q
D

+ ε − − + ε = ε − ε − +( ) , 

 2 2 2 2 2
10(1 ) m m m m mim m u m m x v i mT m U imV+ ε + + ε − = ε + ε −( ) . 

 Ïîäàìî ïîòåíö³àëè ïåðåì³ùåíü ðÿäàìè Ôóð’º  

   

(1)
0 1( ) im

m m
m

H k r e
∞

− θ

=−∞

ϕ = ϕ ϕ∑ ,      

(1)
0 2( ) im

m m
m

i m H k r e
∞

− θ

=−∞

ψ = ϕ ψ∑ . 

äå 2 2k c= ω  – õâèëüîâå ÷èñëî äëÿ ïîïåðå÷íî¿ õâèë³. 
 Äëÿ ïàäàþ÷î¿ ïëîñêî¿ õâèë³ (1) ðîçâèíåííÿ â ðÿä Ôóð’º ìàòèìå âèãëÿä 

 1 cos
inc 0 0 1( , , ) ( )ik r m im

m
m

r e i J k r e
∞

θ − θ

=−∞

ϕ θ ω = ϕ = ϕ ∑ . (11) 

 Ïåðåì³ùåííÿ ru  ³ íàïðóæåííÿ ,  r rθσ τ  ç óðàõóâàííÿì (11) äëÿ ðîçñ³ÿ-

íî¿ ³ ïàäàþ÷î¿ õâèëü çàïèøåìî ÿê 

 sc 0
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r m m
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∞
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θ
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 inc 0
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äå (1)
11( ) ( )mf x xH x′= , (1)

12 ( ) ( )mf x mH x= , 

 2 (1) 2 (1)1
21

1
( ) ( ) ( )

2 m mf x x H x x H x
λ ′′= − +
µ

, 

 (1) (1)
22 ( ) ( ) ( )m mf x m xH x H x′= −[ ] ,   (1) (1)

31( ) ( ) ( )m mf x m H x xH x′= −[ ] , 

 (1) 2 2 (1)
32 ( ) ( ) 2 ( )m mf x xH x m x H x′= − −( )/ . 

 Ï³äñòàâëÿþ÷è ðîçâèíåííÿ (12) ³ (13) ó ãðàíè÷í³ óìîâè (4) ³ âðàõîâóþ÷è 
ð³âíÿííÿ (10), çàäà÷ó çâîäèìî äî ðîçâ’ÿçàííÿ ñèñòåìè ë³í³éíèõ ð³âíÿíü ÷åò-
âåðòîãî ïîðÿäêó â³äíîñíî íåâ³äîìèõ mu , mv , mϕ  i mψ : 

 11 12 13 14 10 10 ,m m m ma u a v a a a a+ + ϕ + ψ = +  

 21 22 20m ma u a v a+ =  , 

 33 34 30 ,m ma a aϕ + ψ =  

 41 43 44 40m m ma u a a a+ ϕ + ψ = . (14) 

Òóò 4 2
11 101a m x= + ε − , 2

12 21 (1 )a a im m= − = − + ε , 

 2 2 2
22 10a m m x= + ε − , 2

13 0 21 1( )a f x= − ϕ æ , 

 2
14 0 22 2( )a mf x= − ϕ æ , 2

10 0 21 1Re ( )ma i f x= ϕ æ , 

 2 3
10 m m ma m T i m U V= ε − ε − , 2

20 m m ma im T m U imV= ε + ε − , 

 33 31 1( )a f x= , 34 32 2( )a mf x= , 

 30 31 1Re ( )ma i f x= − , 41 1a = − , 

 43 0 11 1( )a f x= ϕ , 44 0 12 2( )a mf x= ϕ , 

 40 0 11 1Re ( )ma i f x= − ϕ ;  2 1 2 2

2 2 2

( 2 )
2 ( )h
µ λ + µ

=
µ λ + µ

æ ,     2 2 0x k r= . 

 Ðîçâ’ÿçóþ÷è ñèñòåìó ð³âíÿíü (14), øóêàí³ âåëè÷èíè mu , mv , mϕ  i mψ  

ïîäàìî ó òàêîìó âèãëÿä³: 
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v
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∆
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∆
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0
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. 

Òóò 0 12 34 22 13a∆ = ∆ ∆ − ∆ , 

 20 34 22 034u a∆ = ∆ ∆ + ∆ , 10 34 21 034 20 13v a a∆ = ∆ ∆ − ∆ − ∆ , 

 04 12 34 20 22 03a aϕ∆ = ∆ ∆ − ∆ − ∆ , 40 12 33 20 22 30a aψ∆ = ∆ ∆ + ∆ − ∆ , 
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10 13 14

034 30 33 34

40 43 44

a a a
a a a
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 Âèçíà÷èìî íåâ³äîì³ âåëè÷èíè ñêà÷êà ïåðåì³ùåíü íà áåðåãàõ ðîçð³çó ç 
âèêîðèñòàííÿì óìîâè (8). Äëÿ öüîãî çíàéäåìî êîìïîíåíòè çóñèëü ³ ìîìåíò³â: 

 ( ) ( ) ( ) ( )1
2 11 12 13 10

0

m m m m
m m m m

D
N A T A V imA U A

r
= + − +{ } , 

 ( ) ( ) ( ) ( )1
2 21 22 21 202

0

m m m m
m m m m

D
M A T A V imA U A

r
= − + − +{ } , (15) 

äå 

 
2

( ) 2 10 34 13
11

0

2m x
A m

∆ + ∆
= −ε

∆
, 

 
2 2 4 2 2 2

( ) 10 10 34 10 13
12

0

( ) ( )m x m m x m x
A

−ε − ε + ∆ + −ε + ∆
=

∆
, 

 
2 4 2

( ) 10 034
10

0

( )m m m x
A

ε − ε − ∆
=

∆
, 

 
2 2 2 2 2

( ) 10 10 34 10 13
21

0

(1 ) ( )m x m x m x
A

+ − ∆ + − ∆
= −

∆
, 

 
2

( ) 2 10 34 13
22

0

2m x
A m

∆ + ∆
= −

∆
, 

2 2
( ) 2 10 034
20

0

(1 )m m x
A m

− + ∆
=

∆
. 

 Ï³äñòàâëÿþ÷è êîåô³ö³ºíòè (15) ó ðÿäè Ôóð’º (5) ³ çàäîâîëüíÿþ÷è óìîâè 
(7) íà áåðåãàõ ðîçð³çó, äëÿ çíàõîäæåííÿ ñòðèáê³â ïåðåì³ùåíü îòðèìóºìî 
ñèñòåìó ð³âíÿíü 

 0( ) ( ) ( ) ( )
0 11 0 12 0 11 102 0imm m m m

m m m m

T A V A iU mA A e
∞ ∞ ∞ ∞

− θ

=−∞ =−∞ =−∞ =−∞

+ − + π =∑ ∑ ∑ ∑ , 

 0( ) ( ) ( ) ( )
0 21 0 22 0 21 202 0imm m m m

m m m m

T A V A iU mA A e
∞ ∞ ∞ ∞

− θ

=−∞ =−∞ =−∞ =−∞

+ − + π =∑ ∑ ∑ ∑ , 

 0( ) ( ) 2 ( ) ( )
0 21 0 22 0 21 102 0imm m m m

m m m m

T mA V mA iU m A mA e
∞ ∞ ∞ ∞

− θ

=−∞ =−∞ =−∞ =−∞

+ − + π =∑ ∑ ∑ ∑ . 

Ç óðàõóâàííÿì ïàðíîñò³ êîåô³ö³ºíò³â â³äíîñíî m : 

 ( ) ( ) ,          1,2,       0,1,2m m
pq pqA A p q− = = = , 

âèùåçàïèñàíà ñèñòåìà íàáóäå âèãëÿäó 

 ( ) ( ) ( )
0 11 0 12 10 0

1 0 0

2 2 cos 0m m m
m m

m m m

T A V A A m
∞ ∞ ∞

= = =

+ ε + π ε θ =∑ ∑ ∑ , 

 ( ) ( ) ( )
0 21 0 22 20 0

0 1 1

2 4 cos 0m m m
m

m m m

T A V A A m
∞ ∞ ∞

= = =

ε + + π θ =∑ ∑ ∑ , 

 2 ( ) ( )
0 21 20 0

1 1

2 sin 0m m

m m

U m A mA m
∞ ∞

= =

− π θ =∑ ∑ , (16) 

 0 1,     2,      1, ,m mε = ε = = ∞ . 

 Ðîçâ’ÿçóþ÷è ñèñòåìó ð³âíÿíü (16), çíàéäåìî, ùî 

 1 22 2 12
0

11 22 12 21

B A B A
T

A A A A
−

=
−

,    2 11 1 21
0

11 22 12 21

B A B A
V

A A A A
−

=
−

,    3
0

33

B
U

A
= , 
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äå 

 ( )
11 11

1

2 m

m

A A
∞

=

= ∑ , ( )
12 12

0

m
m

m

A A
∞

=

= ε∑ , ( )
1 10 0

0

2 cosm
m

m

B A m
∞

=

= − π ε θ∑ , 

 ( )
21 21

0

m
m

m

A A
∞

=

= ε∑ , ( )
22 22

1

2 m

m

A A
∞

=

= ∑ , ( )
2 20 0

1

4 cosm

m

B A m
∞

=

= − π θ∑ , 

 2 ( )
33 12

1

m

m

A m A
∞

=

= ∑ , ( )
3 10 0

1

2 sinm

m

B mA m
∞

=

= π θ∑ . 

 Çàïðîïîíîâàíèé àëãîðèòì äàº ìîæëèâ³ñòü âèçíà÷àòè ñòðèáêè ïåðåì³-
ùåíü ³ êóò ïîâîðîòó íà áåðåãàõ ðîçð³çó îáîëîíêè, ðàä³àëüíó êîìïîíåíòó 
âåêòîðà ïåðåì³ùåííÿ ³ íîðìàëüíå çóñèëëÿ â öèë³íäðè÷í³é îáîëîíö³ òà íà-
ïðóæåííÿ ³ ïåðåì³ùåííÿ â ïðóæíîìó ñåðåäîâèù³ äëÿ ð³çíèõ çíà÷åíü êóòà 

0θ  ³ ïðóæíèõ õàðàêòåðèñòèê ìàòåð³àëó. 

 
 1. Ï³ääóáíÿê Î. Ï. ×àñòîòí³ õàðàêòåðèñòèêè çâóêîâèõ õâèëü, ðîçñ³ÿíèõ ïðóæíîþ 

êðóãîâîþ öèë³íäðè÷íîþ îáîëîíêîþ ç ù³ëèíîþ âçäîâæ ðîçð³çó // Äîï. ÍÀÍ 
Óêðà¿íè. – 1995. – ¹ 9. – Ñ. 38–40. 

 2. Ïîäñòðèãà÷ ß. Ñ., Øâåö Ð. Í. Òåðìîóïðóãîñòü îáîëî÷åê. – Êèåâ: Íàóê. äóìêà, 
1978. – 343 ñ. 

 3. Ïîäñòðèãà÷ ß. Ñ., Ïîääóáíÿê À. Ï. Ðàññåÿíèå çâóêîâûõ ïó÷êîâ íà óïðóãèõ òå-
ëàõ ñôåðè÷åñêîé è öèëèíäðè÷åñêîé ôîðìû. – Êèåâ: Íàóê. äóìêà, 1986. – 262 ñ. 

 4. Goldsberry T. G. Reflection of circumferential waves from a slit in thin-walled 
cylinder // J. Acoust. Soc. Amer. – 1967. – 42, No. 6. – P. 1298–1305. 

 
ПЛОСКАЯ ЗАДАЧА ВЗАИМОДЕЙСТВИЯ УПРУГОЙ ПРОДОЛЬНОЙ ВОЛНЫ  
С ЦИЛИНДРИЧЕСКОЙ ОБОЛОЧКОЙ С ОСЕВЫМ РАЗРЕЗОМ 
 
Ïðåäëîæåíà ìåòîäèêà èññëåäîâàíèÿ íàïðÿæåííîãî ñîñòîÿíèÿ òîíêîñòåííîé êðó-
ãîâîé öèëèíäðè÷åñêîé îáîëî÷êè ñ ðàçðåçîì âäîëü îáðàçóþùåé, íàõîäÿùåéñÿ â óïðó-
ãîì ïðîñòðàíñòâå. Íà îáîëî÷êó íàáåãàåò ïðîäîëüíàÿ óïðóãàÿ âîëíà. Ìåòîäèêà 
áàçèðóåòñÿ íà èñïîëüçîâàíèè ðàçëîæåíèÿ Ðýëåÿ ïî ïàðöèàëüíûì âîëíàì. Ïîëó÷å-
íû ôîðìóëû äëÿ îïðåäåëåíèÿ ñêà÷êîâ ñìåùåíèÿ è óãëà ïîâîðîòà íà áåðåãàõ ðàçðå-
çà îáîëî÷êè, ðàäèàëüíîé êîìïîíåíòû âåêòîðà ñìåùåíèÿ è íîðìàëüíîãî óñèëèÿ â 
öèëèíäðè÷åñêîé îáîëî÷êå, íàïðÿæåíèÿ è ñìåùåíèÿ â óïðóãîé ñðåäå. 
 
PLANE PROBLEM OF INTERACTION BETWEEN ELASTIC LONGITUDINAL  
WAVE AND CYLINDRICAL SHELL WITH AXIAL CUT 
 
A procedure is proposed to investigate the stress state of a thin-walled circular 
cylindrical shell with a cut along the generator in an elastic space. The longitudinal 
elastic wave is incident on the shell. The procedure is based on utilization the Rayleigh 
expansion by the sub-waves. The formulas are obtained to determine the displacement 
jumps and angle of rotation on the shell cut edges, a radial component of displacement 
vector and normal effort in the cylindrical shell, the stresses and strains in elastic 
medium. 
 
²í-ò ïðèêë. ïðîáëåì ìåõàí³êè ³ ìàòåìàòèêè  Îäåðæàíî 
³ì. ß. Ñ. Ï³äñòðèãà÷à ÍÀÍ Óêðà¿íè, Ëüâ³â 23.11.06 

 
 


