
ÓÄÊ 539.3 ÌÅÕÀÍÈÊÀÀ.Â. ÌåíüøèêîâÊîíòàêòíîå âçàèìîäåéñòâèå áåðåãîâ êðóãîâîé òðåùèíûïðè êîñîíàïðàâëåííîì ãàðìîíè÷åñêîì íàãðóæåíèè(Ïðåäñòàâëåíî àêàäåìèêîì ÍÀÍ Óêðàèíû À.Í. �óçåì)The ontat interation of the opposite faes of a penny-shaped rak under oblique inideneof a harmoni tension-ompression wave is onsidered. The problem is solved by the method ofboundary integral equations. The distribution of the stress intensity fator (opening mode) isstudied for di�erent values of the wave number and di�erent angles of the inidene of the wave.The results are ompared with those obtained without allowane for the ontat interation.Â ðàáîòàõ [1-6℄ îòìå÷åíî, ÷òî ðàçëè÷èå ìåæäó ðåøåíèÿìè çàäà÷ ìåõàíèêè ðàçðóøåíèÿòåëà ñ òðåùèíàìè ïðè ãàðìîíè÷åñêîì íàãðóæåíèè, ïîëó÷åííûìè ñ ó÷åòîì è áåç ó÷åòà êîí-òàêòíîãî âçàèìîäåéñòâèÿ áåðåãîâ òðåùèí, ìîæåò ïðè îïðåäåëåííûõ óñëîâèÿõ äîñòèãàòü50 ïðîöåíòîâ, ÷òî ìîæåò ñûãðàòü ñóùåñòâåííóþ ðîëü ïðè îöåíêå è ðàñ÷åòàõ ïðî÷íîñòèêîíñòðóêöèé, ïîäâåðæåííûõ äèíàìè÷åñêîìó íàãðóæåíèþ.Îäíàêî áîëüøèíñòâî óïîìÿíóòûõ ðàáîò ñîäåðæèò ðåçóëüòàòû ÷èñëåííîãî ðåøåíèÿïëîñêèõ è ïðîñòðàíñòâåííûõ çàäà÷ äëÿ òðåùèí ïîä âîçäåéñòâèåì ãàðìîíè÷åñêîé âîë-íû ðàñòÿæåíèÿ-ñæàòèÿ èëè ñäâèãà, ðàñïðîñòðàíÿþùåéñÿ ïåðïåíäèêóëÿðíî ïîâåðõíîñòèòðåùèíû (íîðìàëüíîå íàãðóæåíèå). Èñêëþ÷åíèåì ÿâëÿþòñÿ ðàáîòû [2, 6℄, êîòîðûå ïîñâÿ-ùåíû èññëåäîâàíèþ âëèÿíèÿ êîíòàêòíîãî âçàèìîäåéñòâèÿ áåðåãîâ òðåùèíû, íàõîäÿùåéñÿïîä âîçäåéñòâèåì ãàðìîíè÷åñêîé âîëíû, íàïðàâëåííîé ïîä ïðîèçâîëüíûì óãëîì ê ïîâåðõ-íîñòè òðåùèíû (êîñîíàïðàâëåííîå íàãðóæåíèå). �àáîòà [2℄ ñîäåðæèò ðåçóëüòàòû ðåøåíèÿçàäà÷è î êîíòàêòíîì âçàèìîäåéñòâèè áåðåãîâ ïðÿìîëèíåéíîé òðåùèíû êîíå÷íîé äëèíûïðè êîñîíàïðàâëåííîì íàãðóæåíèè. Â ðàáîòå [6℄ ïðèâåäåí ïðèìåð ðàñïðåäåëåíèÿ âåêòîðîâðàçðûâà ïåðåìåùåíèé è êîíòàêòíûõ ñèë âçàèìîäåéñòâèÿ áåðåãîâ ïëîñêîé êðóãîâîé òðåùè-íû ïðè �èêñèðîâàííûõ çíà÷åíèÿõ êîý��èöèåíòà òðåíèÿ, ÷àñòîòû è óãëà ðàñïðîñòðàíåíèÿâîëíû, íî îòñóòñòâóåò êàêàÿ-ëèáî èí�îðìàöèÿ î ðàñïðåäåëåíèè êîý��èöèåíòîâ èíòåíñèâ-íîñòè íàïðÿæåíèé ïðè ðàçëè÷íûõ çíà÷åíèÿõ ïàðàìåòðîâ çàäà÷è. Òàêèì îáðàçîì îñòàåòñÿîòêðûòûì âîïðîñ î çàâèñèìîñòè ðåøåíèÿ ïðîñòðàíñòâåííîé çàäà÷è ìåõàíèêè ðàçðóøåíèÿòåëà ñ òðåùèíîé îò íàïðàâëåíèÿ ïåðåìåííîé íàãðóçêè.Â íàñòîÿùåé ðàáîòå ðàññìîòðåíà ïðîñòðàíñòâåííàÿ çàäà÷à ìåõàíèêè ðàçðóøåíèÿ äëÿñòàöèîíàðíîé ïëîñêîé êðóãîâîé òðåùèíû ïîä âîçäåéñòâèåì ãàðìîíè÷åñêîé âîëíû ðàñòÿ-æåíèÿ - ñæàòèÿ, ðàñïðîñòðàíÿþùåéñÿ ïîä ïðîèçâîëüíûì óãëîì ê ïîâåðõíîñòè òðåùèíû.Âïåðâûå èññëåäîâàíî âëèÿíèå êîíòàêòíîãî âçàèìîäåéñòâèÿ íà ðàñïðåäåëåíèå êîý��èöè-åíòà èíòåíñèâíîñòè íàïðÿæåíèé (ÊÈÍ) íîðìàëüíîãî îòðûâà â çàâèñèìîñòè îò ÷àñòîòû èóãëà ïàäåíèÿ âîëíû.Ïîñòàíîâêà çàäà÷è. Ïóñòü â ëèíåéíî óïðóãîì, îäíîðîäíîì è èçîòðîïíîì ïðîñòðàí-ñòâå ñ ïëîñêîé êðóãîâîé òðåùèíîé ðàñïðîñòðàíÿåòñÿ ñ ÷àñòîòîé ω è àìïëèòóäîé Φ0 ãàð-ìîíè÷åñêàÿ âîëíà ðàñòÿæåíèÿ-ñæàòèÿ. Ñåðåäèííàÿ ïîâåðõíîñòü òðåùèíû èìååò âèä Ω =
{x2

1 + x2
2 ≤ a2, x3 = 0}, à âîëíà îïèñûâàåòñÿ �óíêöèåé Φ(x, t) = Φ0e

i(k1(x1 cos α+x3 sin α)−ωt),ãäå k1 = ω/c1 - âîëíîâîå ÷èñëî; c1 =
√

(λ+ 2µ)/ρ - ñêîðîñòü ðàñïðîñòðàíåíèÿ ïðîäîëü-íûõ âîëí; λ è µ - óïðóãèå ïîñòîÿííûå Ëàìå; ρ - ïëîòíîñòü; α - óãîë ìåæäó íàïðàâëåíèåìðàñïðîñòðàíåíèÿ âîëíû è îñüþ Ox1 (ñì. ðèñóíîê 1).
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�èñ 1.�åçóëüòàòîì äåéñòâèÿ ïàäàþùåé âîëíû ÿâëÿåòñÿ íàãðóçêà íà ïîâåðõíîñòè òðåùèíû
p
∗(x, t), èìåþùàÿ â ðàññìàòðèâàåìîì ñëó÷àå ñëåäóþùèé âèä:

p
∗(x, t) =







−k2
1Φ0µ sin 2α(cos(k1x1cosα) cos(ωt) − sin(k1x1cosα) sin(ωt))

0
−k2

1Φ0(λ+ 2µ sin2 α)(cos(k1x1cosα) cos(ωt) − sin(k1x1cosα) sin(ωt))





 ,

x ∈ Ω, t ∈ [0, T ].Áåðåãà òðåùèíû äâèæóòñÿ îòíîñèòåëüíî äðóã äðóãà: ñìûêàþòñÿ è ðàçìûêàþòñÿ â íîð-ìàëüíîì íàïðàâëåíèè, ïðèõîäÿò â çàöåïëåíèå è ïðîñêàëüçûâàþò â êàñàòåëüíîì íàïðàâëå-íèè. Ïðè ýòîì ïðîòèâîïîëîæíûå áåðåãà òðåùèíû êîíòàêòèðóþò ìåæäó ñîáîé, â îáëàñòèêîíòàêòà âîçíèêàåò îòëè÷íàÿ îò íóëÿ ñèëà êîíòàêòíîãî âçàèìîäåéñòâèÿ q(x, t).Ïîëîæèì, ÷òî êîìïîíåíòû âåêòîðîâ êîíòàêòíûõ ñèë âçàèìîäåéñòâèÿ è ðàçðûâà ïåðå-ìåùåíèé íà áåðåãàõ òðåùèíû óäîâëåòâîðÿþò îäíîñòîðîííèì îãðàíè÷åíèÿì â âèäå íåðà-âåíñòâ
∆u3(x, t) ≥ 0, q3(x, t) ≥ 0, ∆u3(x, t)q3(x, t) = 0, x ∈ Ω, t ∈ [0, T ], (1)è çàêîíó òðåíèÿ Êóëîíà

|q1(x, t)| < kτq3(x, t) =⇒ ∂t∆u1(x, t) = 0,

|q1(x, t)| = kτq3(x, t) =⇒ ∂t∆u1(x, t) = −λτqτ (x, t), x ∈ Ω, t ∈ [0, T ], (2)ãäå kτ - êîý��èöèåíò òðåíèÿ, à λτ = |∆u1(x, t)|/|q1(x, t)|.Ìåòîä ðåøåíèÿ çàäà÷è. Îáëàñòü êîíòàêòà áåðåãîâ òðåùèíû èçìåíÿåòñÿ âî âðåìåíèè íåèçâåñòíà çàðàíåå, ÷òî äåëàåò çàäà÷ó íåëèíåéíîé, à åå ðåøåíèå íå ìîæåò áûòü ïðåä-ñòàâëåíî ãàðìîíè÷åñêîé �óíêöèåé. Ïîýòîìó, êàê áûëî ïðåäëîæåíî â [1℄, áóäåì èñêàòüïåðèîäè÷åñêîå ðåøåíèå çàäà÷è â âèäå ðÿäîâ Ôóðüå:
pj(x, t) =

p0
j,cos(x)

2
+

+∞
∑

k=1

(

pk
j,cos(x) cos(ωkt) + pk

j,sin(x) sin(ωkt)
)

,

∆uj(x, t) =
∆u0

j,cos(x)

2
+

+∞
∑

k=1

(

∆uk
j,cos(x) cos(ωkt) + ∆uk

j,sin(x) sin(ωkt)
)

,ãäå ωk = 2πk/T , à êîý��èöèåíòû Ôóðüå èìåþò âèä:
pk

j,cos(x) =
ω

π

T
∫

0

pj(x, t) cos(ωkt)dt, pk
j,sin(x) =

ω

π

T
∫

0

pj(x, t) sin(ωkt)dt,

∆uk
j,cos(x) =

ω

π

T
∫

0

∆uj(x, t) cos(ωkt)dt, ∆uk
j,sin(x) =

ω

π

T
∫

0

∆uj(x, t) sin(ωkt)dt.2



Êîý��èöèåíòû Ôóðüå ñâÿçàíû ñèñòåìîé ãðàíè÷íûõ èíòåãðàëüíûõ óðàâíåíèé [3-6℄:
pk

j,cos(x) − ipk
j,sin(x) = −

3
∑

q=1

∫

Ω

(

FRe
jq (x,y, ωk) + iF Im

jq (x,y, ωk)
)

×

×
(

∆uk
q,cos(y) − i∆uk

q,sin(y)
)

dy, x ∈ Ω, k = 0,+∞, j = 1, 3, (3)ãäå FRe
jq (x,y, ωk) è F Im

jq (x,y, ωk) ïðåäñòàâëÿþò ñîáîé äåéñòâèòåëüíûå è ìíèìûå ÷àñòè �óí-äàìåíòàëüíûõ ðåøåíèé äèíàìè÷åñêîé òåîðèè óïðóãîñòè Fjq(x,y, ωk) [1℄, èìåþùèõ â ðàñ-ñìàòðèâàåìîì ñëó÷àå ñëåäóþùèé âèä [3-5℄:
F13(x,y, ωk) = F31(x,y, ωk) = F23(x,y, ωk) = F32(x,y, ωk) = 0,

j, q = 1, 2 Fjq(x,y, ωk) =

=
µ

4π

[

δjq

(

−
2

r

∂ψ

∂r
+

2

r2
χ

)

+
(yj − xj)(yq − xq)

r2

(

−
∂2ψ

∂r2
+

1

r

∂ψ

∂r
+

3

r

∂χ

∂r
−

6

r2
χ

)]

,

F33(x,y, ωk) =
1

4πµ

[

λ2∂
2χ

∂r2
+

4λ(λ+ µ)

r

∂χ

∂r
+

2(λ2 + 4λµ+ 4µ2)

r2
χ −

−λ2∂
2ψ

∂r2
−

2(λ2 + 2λµ+ 2µ2)

r

∂ψ

∂r

]

,

ψ =

(

1

l22
+

1

l2
+ 1

)

e−l2

r
−
c22
c21

(

1

l21
+

1

l1

)

e−l1

r
,

χ =

(

3

l22
+

3

l2
+ 1

)

e−l2

r
−
c22
c21

(

3

l21
+

3

l1
+ 1

)

e−l1

r
,ãäå r - ðàññòîÿíèå ìåæäó òî÷êàìè íàáëþäåíèÿ è íàãðóæåíèÿ; l1 = iωkr/c1, l2 = iωkr/c2;

c2 =
√

µ/ρ - ñêîðîñòü ðàñïðîñòðàíåíèÿ â ìàòåðèàëå ïîïåðå÷íûõ âîëí.Â èíòåãðàëüíûõ ÿäðàõ Fjq(x,y, ωk) ñîäåðæàòñÿ íåèíòåãðèðóåìûå ãèïåðñèíãóëÿðíûåîñîáåííîñòè [3-6℄, ïîýòîìó èíòåãðàëû â ñèñòåìå ãðàíè÷íûõ èíòåãðàëüíûõ óðàâíåíèé (3)áûëè ðàññìîòðåíû â ñìûñëå êîíå÷íîé ÷àñòè ïî Àäàìàðó [7℄.Ïðèìåðû ðåøåíèÿ çàäà÷è è àíàëèç ïîëó÷åííûõ ðåçóëüòàòîâ. ×èñëåííîå ðåøå-íèå çàäà÷è áûëî ïîëó÷åíî ìåòîäîì êîëëîêàöèé ñ èñïîëüçîâàíèåì èòåðàöèîííîãî àëãîðèò-ìà [8℄. Ïëîñêàÿ êðóãîâàÿ òðåùèíà ðàñïîëîæåíà â ìàòåðèàëå ñî ñëåäóþùèìè ìåõàíè÷åñêè-ìè õàðàêòåðèñòèêàìè: ìîäóëü óïðóãîñòè E = 200 �Ïà, êîý��èöèåíò Ïóàññîíà ν = 0.25,ïëîòíîñòü ρ = 7800 êã/ì3.Îòìåòèì, ÷òî ïîëó÷åííîå ðàñïðåäåëåíèå íîðìàëüíûõ è êàñàòåëüíûõ êîìïîíåíò ðàç-ðûâà ïåðåìåùåíèé è êîíòàêòíîé ñèëû âçàèìîäåéñòâèÿ áåðåãîâ òðåùèíû ïîëíîñòüþ óäî-âëåòâîðÿåò îãðàíè÷åíèÿì (1), (2) è èìååò âèä àíàëîãè÷íûé ïðèâåäåííîìó â [6℄.Ê ñîæàëåíèþ, îáúåì íàñòîÿùåé ðàáîòû ëèøàåò íàñ âîçìîæíîñòè ïðîâåñòè äåòàëüíûéàíàëèç ðàñïðåäåëåíèÿ êîý��èöèåíòîâ èíòåíñèâíîñòè íàïðÿæåíèé ïðîäîëüíîãî è ïîïå-ðå÷íîãî ñäâèãîâ, çàâèñÿùèõ, êðîìå óãëà ïàäåíèÿ âîëíû è ÷àñòîòû íàãðóæåíèÿ, åùå è îòâåëè÷èíû êîý��èöèåíòà òðåíèÿ, ïîýòîìó â äàëüíåéøåì îñòàíîâèìñÿ ëèøü íà ðàñïðåäå-ëåíèè êîý��èöèåíòà èíòåíñèâíîñòè íàïðÿæåíèé íîðìàëüíîãî îòðûâà.3



Íà ðèñóíêå 2 ïðèâåäåíî ðàñïðåäåëåíèå âäîëü �ðîíòà òðåùèíû ìàêñèìàëüíîãî çíà÷å-íèÿ ÊÈÍ íîðìàëüíîãî îòðûâà Kmax
I (x) = maxt∈[0,T ]KI(x, t), íîðìèðîâàííîãî âåëè÷èíîé

K̃stat
I = 2σ

√

a/π, ñîîòâåòñòâóþùåé íîðìàëüíîìó ñòàòè÷åñêîìó íàãðóæåíèþ êðóãîâîé òðå-ùèíû áåç íà÷àëüíîãî ðàñêðûòèÿ [9℄. Ïðèâåäåííûå ðåçóëüòàòû áûëè ïîëó÷åíû ïðè �èêñè-ðîâàííîì óãëå ïàäåíèÿ âîëíû α = π/6 è äâóõ ðàçëè÷íûõ çíà÷åíèÿõ âîëíîâîãî ÷èñëà k2a,ãäå k2 = ω/c2.Îòìåòèì, ÷òî çíà÷åíèå ÊÈÍ íîðìàëüíîãî îòðûâà ïðè êîñîíàïðàâëåííîì íàãðóæåíèèçàâèñèò îò ðàñïîëîæåíèÿ òî÷êè â îêðåñòíîñòè �ðîíòà. Ïðè÷åì ñ ðîñòîì âîëíîâîãî ÷èñëàðàñïðåäåëåíèå ÊÈÍ âäîëü �ðîíòà òðåùèíû çíà÷èòåëüíî óñëîæíÿåòñÿ, ÷òî ñïðàâåäëèâîâ ðàâíîé ìåðå äëÿ ðåçóëüòàòîâ, ïîëó÷åííûõ êàê ñ ó÷åòîì êîíòàêòíîãî âçàèìîäåéñòâèÿáåðåãîâ, òàê è áåç ó÷åòà âçàèìîäåéñòâèÿ.Âî âñåõ ðàññìîòðåííûõ â íàñòîÿùåé ðàáîòå ñëó÷àÿõ ÊÈÍ íîðìàëüíîãî îòðûâà äîñòèãà-åò ñâîåãî ìàêñèìóìà Kmax
I = max

x
Kmax

I (x) â îêðåñòíîñòè íàèáîëåå óäàëåííîé òî÷êè �ðîí-òà òðåùèíû â íàïðàâëåíèè ðàñïðîñòðàíåíèÿ âîëíû (òî÷êà (a, 0, 0) ïðè −π/2 < α < π/2).

�èñ. 2. |Kmax
I (x)/K̃stat

I | â îêðåñòíîñòè �ðîíòà òðåùèíû, α = π/6:1 - áåç ó÷åòà êîíòàêòíîãî âçàèìîäåéñòâèÿ; 2 - ñ ó÷åòîìÍà ðèñóíêå 3 ïðèâåäåíû ðåçóëüòàòû âû÷èñëåíèÿ íîðìèðîâàííîãî ìàêñèìàëüíîãî çíà-÷åíèÿ ÊÈÍ íîðìàëüíîãî îòðûâà |Kmax
I /K̃stat

I | â çàâèñèìîñòè îò âîëíîâîãî ÷èñëà ïðè ðàç-ëè÷íûõ óãëàõ ïàäåíèÿ âîëíû.Îòìåòèì, ÷òî ðàçëè÷èå ìåæäó ðåçóëüòàòàìè, êàê è â ñëó÷àå íîðìàëüíîãî íàãðóæå-íèÿ, ìîæåò äîñòèãàòü ñóùåñòâåííûõ âåëè÷èí. Êðîìå òîãî, ïðè îïðåäåëåííûõ ÷àñòîòàõíàãðóæåíèÿ ÊÈÍ íîðìàëüíîãî îòðûâà äîñòèãàåò ñâîèõ ìàêñèìàëüíûõ çíà÷åíèé ïðè óãëåïàäåíèÿ âîëíû, îòëè÷íîì îò íîðìàëüíîãî. Ïðè÷åì ïîäîáíûé ý��åêò çíà÷èòåëüíî ÿð÷åè â áîëåå øèðîêîì äèàïàçîíå ÷àñòîò íàãðóæåíèÿ ïðîÿâëÿåòñÿ ïðè ðåøåíèè çàäà÷è áåçó÷åòà êîíòàêòíîãî âçàèìîäåéñòâèÿ áåðåãîâ òðåùèíû.Â çàêëþ÷åíèå îòìåòèì, ÷òî ðàñïðåäåëåíèå êîý��èöèåíòîâ èíòåíñèâíîñòè íàïðÿæå-íèé ïðîäîëüíîãî è ïîïåðå÷íîãî ñäâèãîâ òàêæå íîñèò äîñòàòî÷íî ñëîæíûé õàðàêòåð, õîòÿâëèÿíèå êîíòàêòíîãî âçàèìîäåéñòâèÿ áåðåãîâ è íå ñòîëü âåëèêî, êàê äëÿ íîðìàëüíîãîîòðûâà.
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�èñ. 3. Çàâèñèìîñòü |Kmax
I /K̃stat

I | îò âîëíîâîãî ÷èñëà:1 - α = π/2, 2 - α = π/3, 3 - α = π/4, 4 - α = π/6,Ñïèñîê ëèòåðàòóðû[1℄ �óçü À.Í., Çîçóëÿ Â.Â.Õðóïêîå ðàçðóøåíèå ìàòåðèàëîâ ïðè äèíàìè÷åñêèõ íàãðóçêàõ.:Íåêëàññè÷åñêèå ïðîáëåìû ìåõàíèêè ðàçðóøåíèÿ: Â 4 ò. / Ïîä ðåä. À.Í. �óçÿ. - Ò. 4,êí. 2. - Êèåâ, 1993. - 236 ñ.[2℄ Zozulya V.V., Men'shikova M.V. Dynami ontat problem for a plane with a �nite rak// International Applied Mehanis. - 2002. - 38, No 12. - P. 1459-1463.[3℄ Guz A.N., Menshykov O.V, Zozulya V.V. Surfae ontat of elliptial rak under normallyinident tension-ompression wave // Theoretial and Applied Frature Mehanis. - 2003.- 40, No 3. - P. 285-291.[4℄ Guz A.N., Zozulya V.V., Men'shikov A.V. Three-dimensional ontat problem for anellipti rak interating with a normally inident harmoni ompression-expansion wave// International Applied Mehanis. - 2003. - 39, No 12. - P. 1425-1428.[5℄ Guz A.N., Zozulya V.V., Men'shikov A.V. General spatial dynami problem for an elliptirak under the ation of a normal shear wave, with onsideration for the ontat interationof the rak faes // International Applied Mehanis. - 2004. - 40, No 2. - P. 156-159.[6℄ Ìåíüøèêîâ À.Â. Ó÷åò êîíòàêòà áåðåãîâ ñòàöèîíàðíîé êðóãîâîé òðåùèíû ïðè ãàðìî-íè÷åñêîì íàãðóæåíèè // Äîïîâiäi ÍÀÍ Óêðà��íè. - 2004. - � 8. - Ñ. 43-47.[7℄ Zozulya V.V., Gonzalez-Chi P.I. Weakly singular, singular and hypersingular integrals inelastiity and frature mehanis // Journal of the Chinese Institute of Engineers. - 1999.- 22, No 6. - P. 763-775.[8℄ Zozulya V.V., Menshykov O.V. Use of the onstrained optimization algorithms in someproblems of frature mehanis // Optimization and Engineering. - 2003. - 4, No 4. - P.365-384.[9℄ Balas J., Sladek J., Sladek V. Stress Analysis by Boundary Element Methods. - Amsterdam:Elsevier, 1989.Èíñòèòóò ìåõàíèêè èì. Ñ.Ï. Òèìîøåíêî, Êèåâ, ÓêðàèíàÖåíòð ìèêðî- è íàíîìåõàíèêè (CEMINACS), Àáåðäèíñêèé óíèâåðñèòåò, Øîòëàíäèÿ5



O.V. Menshykov Contact interaction of faces of the penny-shaped crack un-
der an oblique harmonic loading

The contact interaction of the opposite faces of a penny-shaped crack under oblique incidence
of a harmonic tension-compression wave is considered. The problem is solved by the method of
boundary integral equations. The distribution of the stress intensity factor (opening mode) is
studied for different values of the wave number and different angles of the incidence of the wave.
The results are compared with those obtained without allowance for the contact interaction.

À.Â. Ìåíüøèêîâ Êîíòàêòíîå âçàèìîäåéñòâèå áåðåãîâ êðóãîâîé òðåùèíûïðè êîñîíàïðàâëåííîì ãàðìîíè÷åñêîì íàãðóæåíèèÂ ðàáîòå ðàññìîòðåíî êîíòàêòíîå âçàèìîäåéñòâèå ïðîòèâîïîëîæíûõ áåðåãîâ êðóãî-âîé òðåùèíû ïîä âîçäåéñòâèåì ãàðìîíè÷åñêîé âîëíû ðàñòÿæåíèÿ-ñæàòèÿ, ðàñïðîñòðàíÿ-þùåéñÿ ïîä ïðîèçâîëüíûì óãëîì ê ïîâåðõíîñòè òðåùèíû. Çàäà÷à ðåøåíà ïðè ïîìîùèìåòîäà ãðàíè÷íûõ èíòåãðàëüíûõ óðàâíåíèé. Èññëåäîâàíî ðàñïðåäåëåíèå êîý��èöèåíòàèíòåíñèâíîñòè íàïðÿæåíèé íîðìàëüíîãî îòðûâà ïðè ðàçëè÷íûõ çíà÷åíèÿõ âîëíîâîãî ÷èñ-ëà è óãëà íàãðóæåíèÿ. Ïðîâåäåíî ñðàâíåíèå ñ ðåçóëüòàòàìè, ïîëó÷åííûìè áåç ó÷åòà êîí-òàêòíîãî âçàèìîäåéñòâèÿ áåðåãîâ òðåùèíû.Àëåêñàíäð Âàñèëüåâè÷ ÌåíüøèêîâÈíñòèòóò ìåõàíèêè èì. Ñ.Ï. Òèìîøåíêî ÍÀÍ Óêðàèíûóë. Íåñòåðîâà 3, 03057 Êèåâ, Óêðàèíàòåë. 050 323-38-95
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