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Ðàññìîòðèì ïîñòóïàòåëüíîå ïåðåìåùåíèå êîðíÿ çóáà â âÿçêîóïðóãîé ïåðèîäîí-
òàëüíîé ñâÿçêå â ãîðèçîíòàëüíîì íàïðàâëåíèè â ïðåäïîëîæåíèè, ÷òî êîðåíü çóáà
àáñîëþòíî æåñòêèì ïî ñðàâíåíèþ ñ òêàíüþ ïåðèîäîíòà. Â ýòîì ñëó÷àå óðàâíåíèÿ
äâèæåíèÿ âÿçêîóïðóãîé ïåðèîäîíòàëüíîé ñâÿçêè ìîæíî ïðåäñòàâèòü â âèäå [1]
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Çäåñü u(r, ϕ, t) = ur(r, ϕ, t)/h, v(r, ϕ, t) = uϕ(r, ϕ, t)/h � áåçðàçìåðíûå ïåðåìåùå-
íèÿ, r = r0/h � áåçðàçìåðíàÿ ðàäèàëüíàÿ êîîðäèíàòà, h � âûñîòà êîðíÿ çóáà, ε =
= ρh2(1 + ν)(1−2ν)/(E0t

2
0) � áåçðàçìåðíûé ïàðàìåòð, t0 � õàðàêòåðíîå âðåìÿ (ïðèíè-

ìàåòñÿ ðàâíûì 1 ÷); ρ � ïëîòíîñòü òêàíåé ïåðèîäîíòà, E0 è ν � ìãíîâåííûé ìîäóëü
óïðóãîñòè êîýôôèöèåíò Ïóàñîíà ïåðèîäîíòàëüíîé ñâÿçêè.

Áóäåì ñ÷èòàòü, ÷òî â ñëó÷àå ïîñòóïàòåëüíûõ ïåðåìåùåíèé êîðíÿ çóáà â ïåðèîäîí-
òàëüíîé ñâÿçêå ðåøåíèå ñèñòåìû (1) ìîæíî ïðåäñòàâèòü â âèäå ïðîèçâåäåíèé äâóõ
íåçàâèñèìûõ ôóíêöèé

u(r, ϕ, t) = u1(r, t) cos(ϕ), v(r, ϕ, t) = v1(r, t) sin(ϕ).
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Ïîñëå ïðåîáðàçîâàíèé ñèñòåìû (1) ïðèìåíèì ïðåîáðàçîâàíèå Ëàïëàñà ïðè íà÷àëü-
íûõ óñëîâèÿõ
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ãäå u2(r) è v2(r) � íà÷àëüíûå ïåðåìåùåíèÿ òî÷åê ïåðèîäîíòàëüíîé ñâÿçêè ïðè ïåðå-
ìåùåíèè êîðíÿ çóáà íà âåëè÷èíó u0.

Ðåøåíèå ïðåîáðàçîâàííîé ñèñòåìû (1) ïðåäñòàâèì â âèäå ñëåäóþùåãî àñèìïòîòè-
÷åñêîãî ðàçëîæåíèÿ â ðÿä ïî ìàëîìó ïàðàìåòðó ε :
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∞∑
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k−1, v∗1(r, p) =

∞∑
k=1

v∗0k(r, p)ε
k−1. (2)

Ôóíêöèè u∗01(r, p) è v∗01(r, p) îïðåäåëÿþòñÿ ñëåäóþùèì îáðàçîì [2]
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ãäå c0k, k = 1, 4, ÿâëÿþòñÿ íåèçâåñòíûìè ïîñòîÿííûìè.
Ñ ó÷åòîì íà÷àëüíûõ ðàñïðåäåëåíèé ïåðåìåùåíèé u2(r) è v2(r), âûðàæåíèÿ äëÿ

ôóíêöèé u∗02(r, p) è v∗02(r, p) ïðèíèìàþò âèä
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2, v∗02(r, p) = f13r
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2,

ãäå êîýôôèöèåíòû bk3 è fk3 îïðåäåëÿþòñÿ óïðóãèìè ïîñòîÿííûìè ïåðèîäîíòàëüíîé
ñâÿçêè è åå ãåîìåòðè÷åñêèìè ðàçìåðàìè, à òàêæå ïîñòîÿííûìè c0k, k = 1, 4.

Îáðàòíîå ïðåîáðàçîâàíèå Ëàïëàñà ôóíêöèé (2) âûïîëíèì â ïðåäïîëîæåíèè, ÷òî
ðåëàêñàöèÿ íàïðÿæåíèé â ïåðèîäîíòàëüíîé ñâÿçêå îïèñûâàåòñÿ ÿäðîì ðåëàêñàöèè
Ìàêñâåëëà K(t) = Am exp(−bmt). Íåèçâåñòíûå êîíñòàíòû c0k, k = 1, 4 îïðåäåëèì
èç ãðàíè÷íûõ óñëîâèé

u1(b, 0) = u0, v1(b, 0) = u0, u1(b1, 0) = 0, v1(b1, 0) = 0,

ãäå b è b1 � ðàäèóñû âíóòðåííåãî è âíåøíåãî êîíòóðà ïåðèîäîíòàëüíîé ñâÿçêè.
Ïàðàìåòðû Am è bm ÿäðà ðåëàêñàöèè Ìàêñâåëëà K(t) = Am exp(−bmt) îïðå-

äåëÿþòñÿ â ïðåäïîëîæåíèè, ÷òî ðåëàêñàöèÿ íàïðÿæåíèé â òêàíÿõ ïåðèîäîíòàëüíîé
ñâÿçêè ïîñëå ïðèëîæåíèÿ íàãðóçêè (è ïîñëåäóþùåãî ìãíîâåííîãî ñìåùåíèÿ) ïðîèñ-
õîäèò ïðèáëèçèòåëüíî â òå÷åíèè ïÿòè ÷àñîâ [3].

Ðàáîòà âûïîëíåíà â ðàìêàõ çàäàíèÿ 1.8.01.1 ¾Ðàçðàáîòàòü ìàòåìàòè÷åñêèå ìîäåëè
è ìåòîäû ðåøåíèÿ íîâûõ êëàññîâ êðàåâûõ çàäà÷ ìåõàíèêè ñïëîøíûõ ñðåä ïðèìå-
íèòåëüíî ê àêòóàëüíûì ñîâðåìåííûì ïðîáëåìàì íàóêè è òåõíèêè¿ Ãîñóäàðñòâåííîé
ïðîãðàììû íàó÷íûõ èññëåäîâàíèé ¾Êîíâåðãåíöèÿ¿.
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