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Àííîòàöèÿ

Â ñòàòüå ïðåäñòàâëåíî òåîðåòè÷åñêîå îáîñíîâàíèå ðàñ÷åòà ñêîðîñòåé êîëåáàíèé è óðîâíåé øóìà

ïðè ðàáîòå äåðåâîîáðàáàòûâàþùèõ ñòàíêîâ. Â ñâÿçè ñ òåì, ÷òî íåñóùèå ñèñòåìû ñòàíêîâ ïðèíàäëåæàò

ê òèïàæó êîíñòðóêöèé ýíåðãåòè÷åñêè çàìêíóòûõ è èìåþùèõ ìàëûå âåëè÷èíû äèññèïàòèâíîé ôóíêöèè,

îïðåäåëÿåìîé êîýôôèöèåíòàìè ïîòåðü êîëåáàòåëüíîé ýíåðãèè, òî äëÿ òàêèõ êîíñòðóêöèé äëÿ ðàñ÷åòà

ñêîðîñòåé êîëåáàíèé è, ñîîòâåòñòâåííî, óðîâíåé øóìà ïðåäëîæåíî èñïîëüçîâàòü ìåòîä ýíåðãåòè÷åñêîãî

áàëàíñà.

Òåîðåòè÷åñêè âûâåäåíû çàâèñèìîñòè ñêîðîñòåé êîëåáàíèé íåñóùåé ñèñòåìû ñòàíêà Câ12,

ñòàíêà Câ8, à òàêæå çàâèñèìîñòåé ñêîðîñòåé êîëåáàíèé íåñóùåé ñèñòåìû ãîðèçîíòàëüíî � âåðòèêàëüíîãî

ñâåðëèëüíîãî ñòàíêà. Òàêæå áûëî îáîñíîâàíî, ÷òî êîýôôèöèåíòû ïîòåðü êîëåáàòåëüíîé ýíåðãèè

ñîîòâåòñòâóþùèõ ýëåìåíòîâ íåñóùåé ñèñòåìû ñòàíêîâ ñëåäóåò çàäàâàòü íå äëÿ ìàòåðèàëà, èç êîòîðîãî

îíè èçãîòîâëåíû, à ñ ó÷åòîì âñåé òåõíîëîãè÷åñêîé ñèñòåìû â âèäå ðåãðåññèîííûõ çàâèñèìîñòåé,

ïîëó÷åííûõ ìàòåìàòè÷åñêîé îáðàáîòêîé ýêñïåðèìåíòàëüíûõ äàííûõ.

Êëþ÷åâûå ñëîâà: ìíîãîøïèíäåëüíûå äåðåâîîáðàáàòûâàþùèå ñòàíêè, çâóêîâîå äàâëåíèå,

âèáðàöèÿ, øïèíäåëü, ñâåðëî.
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Abstract

The article presents a theoretical justi�cation for the calculation of vibration rates and noise levels
during the operation of woodworking machines. Due to the fact that the carrying systems of machines belong
to the structures that are energetically closed and have small values of the dissipative function determined by
the coe�cients of vibrational energy losses, it is proposed to use the energy balance method for such structures
to calculate the vibration rates and, accordingly, noise levels.

The dependences of the vibration rates of the carrying system of the machine Sv12, the machine Sv8,

as well as the dependences of the vibration rates of the carrying system of the horizontal � vertical drilling

machine are derived theoretically. It was also proved that the coe�cients of the loss of the vibrational energy

of the corresponding elements of the carrying system of machines should not be set for the material from which

they are made, but for the entire technological system in the form of regression dependencies obtained by

mathematical processing of experimental data.
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Ââåäåíèå

Ãàììà ìíîãîøïèíäåëüíûõ ñâåðëèëüíûõ äåðåâîîáðàáàòûâàþùèõ ñòàíêîâ
âêëþ÷àåò âåðòèêàëüíûé ñâåðëèëüíûé ñòàíîê Câ12, ãîðèçîíòàëüíûé ñâåðëèëüíûé
ñòàíîê Câ8, ãîðèçîíòàëüíî � âåðòèêàëüíûé ñâåðëèëüíûé ñòàíîê ÑÂÏÃ.

Ìåõàíèçì ðåçàíèÿ ñòàíêà Câ12 (ðèñ.1) èìååò 12 øïèíäåëåé, êîòîðûå ìîãóò
ïåðåñòàâëÿòüñÿ íà òðàâåðñàõ. Êàæäûé øïèíäåëü ñîåäèíÿåòñÿ ñ ôëàíöåâûì
ýëåêòðîäâèãàòåëåì ÷åðåç ìóôòó. Íà òðàâåðñå øïèíäåëè êðåïÿòñÿ ïî òðè â ðÿä è ñ
ïîìîùüþ ðó÷íîãî øåñòåðåí÷àòî-ðåå÷íîãî ïðèâîäà ìîãóò ïåðåìåùàòüñÿ è óñòàíàâëèâàòüñÿ
íà îïðåäåëåííûõ ðàññòîÿíèÿõ äðóã îò äðóãà. Îáðàáàòûâàåìîå èçäåëèå êðåïèòñÿ íà ñòîïå
ñòàíêà ñïåöèàëüíûì óñòðîéñòâîì ñ ïíåâìàòè÷åñêèì ïðèâîäîì, ïåðåìåùàåòñÿ ââåðõ íà
ñâåðëà.

Ðèñ. 1. Äâåíàäöàòèøïèíäåëüíûé âåðòèêàëüíî-ñâåðëèëüíûé ñòàíîê

Ñòàíîê Câ8 (ðèñ.2) èìååò âîñåìü ñâåðëèëüíûõ øïèíäåëåé. Êàæäûå ÷åòûðå
øïèíäåëÿ ñìîíòèðîâàíû íà ñóïïîðòàõ, êîòîðûå ïåðåìåùàþòñÿ â íàïðàâëåíèè
îáðàáàòûâàþùèõ çàãîòîâîê. Àíàëîãè÷íî ñòàíêó Câ12 øïèíäåëè ðó÷íûì øåñòåðåí÷àòî-
ðåå÷íûì ïðèâîäîì ìîãóò ïåðåìåùàòüñÿ ïîïåðåê ñóïïîðòîâ íà ìåæîñåâûå ðàññòîÿíèÿ
ìåæäó îáðàáàòûâàþùèìè îòâåðñòèÿìè.

Ðèñ. 2. Âîñüìèøïèíäåëüíûé ãîðèçîíòàëüíî-ñâåðëèëüíûé ñòàíîê Câ8

Ñòàíîê ÑÂÏÃ (ðèñ.3) èìååò øåñòü âåðòèêàëüíûõ è ÷åòûðå ãîðèçîíòàëüíûõ
øïèíäåëÿ. Ñâåðëèëüíûå øïèíäåëè ïåðåìåùàþòñÿ â íàïðàâëåíèè èçäåëèÿ, çàêðåïëÿåìûå
íà ñòîëå ñòàíêà.
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Ðèñ. 3. Ãîðèçîíòàëüíî-âåðòèêàëüíî ñâåðëèëüíûé ñòàíîê ÑÂÏÃ

Óçëû ðåçàíèÿ âñåõ óêàçàííûõ ñòàíêîâ èìåþò íå òîëüêî óíèôèöèðîâàííóþ
êîíñòðóêöèþ, íî è îäèíàêîâûå ÷àñòîòû âðàùåíèÿ øïèíäåëåé � 2800 îá/ìèí. Ýòè
îñîáåííîñòè ïîçâîëÿþò èñïîëüçîâàòü åäèíûé ïîäõîä ê òåîðåòè÷åñêîìó ðàñ÷åòó ñïåêòðîâ
âèáðàöèé è øóìà êîðïóñíûõ è áàçîâûõ äåòàëåé âûøåóêàçàííûõ ñòàíêîâ [1-4].

1. Òåîðåòè÷åñêîå îáîñíîâàíèå ðàñ÷åòà ñêîðîñòåé êîëåáàíèé è óðîâíåé

øóìà

Àêòóàëüíîñòü òåîðåòè÷åñêîãî èññëåäîâàíèÿ ïðîöåññîâ âîçáóæäåíèÿ âèáðàöèé è
èçëó÷åíèÿ çâóêîâîé ýíåðãèè âûøåóêàçàííûõ ñòàíêîâ îïðåäåëÿåòñÿ âîçäåéñòâèåì ñèëîâîãî
âîçìóùåíèÿ îäíîâðåìåííî ðàáîòàþùèõ ñâåðë [5-7]. Ãåîìåòðè÷åñêèå ïàðàìåòðû ýëåìåíòîâ
íåñóùåé ñèñòåìû ïîçâîëÿþò îãðàíè÷èòüñÿ äâóìÿ òèïàìè èçëó÷àòåëåé � ñòåðæíåé è
ïëîñêèõ ïëàñòèí îãðàíè÷åííûõ ðàçìåðîâ [8].

Óðîâíè çâóêîâîé ìîùíîñòè ýëåìåíòîâ òèïà ñòåðæíåé ñîãëàñíî äàííûõ ðàáîò [2,
9, 10] îïðåäåëÿþòñÿ ïî ôîðìóëàì:

L = 10lg
0,65V 2

k lfk
10−12

= 20lgVk + 10lgfkl + 118, (1)

ãäå fk � ÷àñòîòà êîëåáàíèé èñòî÷íèêà øóìà, Ãö; l � äëèíà èñòî÷íèêà øóìà, ì;
Vk � ñêîðîñòü êîëåáàíèé èñòî÷íèêîâ, ì/ñ,

à ïðèìåíèòåëüíî ê ýëåìåíòàì òèïà ïëàñòèí:

L = 20lgVk + 10lgS + 146.

Íåñóùèå ñèñòåìû ñòàíêîâ ïðèíàäëåæàò ê òèïàæó êîíñòðóêöèé ýíåðãåòè÷åñêè
çàìêíóòûõ è èìåþùèõ ìàëûå âåëè÷èíû äèññèïàòèâíîé ôóíêöèè, îïðåäåëÿåìîé
êîýôôèöèåíòàìè ïîòåðü êîëåáàòåëüíîé ýíåðãèè. Äëÿ òàêèõ êîíñòðóêöèé äëÿ ðàñ÷åòà
ñêîðîñòåé êîëåáàíèé è, ñîîòâåòñòâåííî, óðîâíåé øóìà öåëåñîîáðàçíî èñïîëüçîâàòü ìåòîä
ýíåðãåòè÷åñêîãî áàëàíñà. Â îáùåì âèäå ñèñòåìà óðàâíåíèé èìååò âèä:

K1∑
1

(δiSi + αi−jli−j)qi =

K1∑
1

αi−jli−jq
2
i +

K2∑
1

Ni(1− ηΣ), (2)
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ãäå δi � êîýôôèöèåíòû ïîãëîùåíèÿ ýíåðãèè â ñòåíêàõ êîðïóñà, ì−1;
αi−j � êîýôôèöèåíòû ïåðåäà÷è ìåæäó äâóìÿ ñîñåäíèìè ñòåíêàìè êîðïóñà;
li−j � äëèíà ëèíèè êîíòàêòà ìåæäó äâóìÿ ïëàñòèíàìè, ì; qi � ïîòîêè âèáðàöèîííîé
ìîùíîñòè â ñòåíêàõ êîðïóñà, Âò/ì; K1� êîëè÷åñòâî ñòåíîê êîðïóñà; K2 � êîëè÷åñòâî
ïîäøèïíèêîâ â ñîîòâåòñòâóþùåé ñòåíêå; Ni � ââîäèìàÿ â êîðïóñ ÷åðåç ïîäøèïíèêîâûå
óçëû âèáðîìîùíîñòü, Âò; Si � ïëîùàäü ñòåíêè, ì

2; ηΣ � ñóììàðíûé êîýôôèöèåíò ïîòåðü
êîëåáàòåëüíîé ýíåðãèè äëÿ ïîäøèïíèêîâ.

Êîýôôèöèåíòû çàòóõàíèÿ îïðåäåëÿþòñÿ ïî äàííûì ðàáîòû [1] è ïðèâåäåíû äëÿ
÷óãóííîãî êîðïóñà ê âèäó:

δi = 1,5 · 10−3η
(fmn
hi

)0,5

, (3)

ãäå hi � òîëùèíà ñòåíêè, ì; η � ýôôåêòèâíûé êîýôôèöèåíò ïîòåðü êîëåáàòåëüíîé
ýíåðãèè; fmn � ñîáñòâåííàÿ ÷àñòîòà êîëåáàíèé ñòåíêè, Ãö.

fmn =
π

2

(m2

l21
+
n2

l22

)√ Eh2

12ρ(1− µ2)
, (4)

ãäå m è n � ÷èñëà, îïðåäåëÿþùèå ñîáñòâåííóþ ÷àñòîòó êîëåáàíèé; l1 è l2 � äëèíà
è øèðèíà, ì; E � ìîäóëü óïðóãîñòè, Ïà; ρ � ïëîòíîñòü, êã/ì3; µ � êîýôôèöèåíò Ïóàññîíà.

Äëÿ ÷óãóííîãî êîðïóñà âûðàæåíèå (4) ïðèìåò âèä:

fmn = 2 · 103
(m2

l21
+
n2

l22

)
h. (5)

Ïîòîêè âèáðîìîùíîñòè â ñòåíêàõ êîðïóñà îïðåäåëÿþòñÿ ñëåäóþùèì îáðàçîì:

q = zV 2. (6)

Äëÿ f < fäèô,

z1 =
1

2
πηfmnM, (7)

ãäå M � ìàññà ñòåíêè, êã;

Äëÿ f ≥ fäèô

z2 = 8
Eh2

12(1−M2)ρ
m0, (8)

ãäå m0 - ðàñïðåäåëåííàÿ ìàññà ñòåíêè, êã/ì;

fäèô =
16

πηS

√
Eh2

12(1−M2)ρ
, (9)

òîãäà ñêîðîñòè êîëåáàíèé ñòåíîê îïðåäåëÿþòñÿ ñëåäóþùèìè çàâèñèìîñòÿìè:

Vmn1 =

√
qi
zi1
,

Vmn2 =

√
qi
zi2
.

(10)
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2. Âûâîä çàâèñèìîñòåé ñêîðîñòåé êîëåáàíèé íåñóùåé ñèñòåìû

ñòàíêà Câ12

Êîìïîíîâêà íåñóùåé ñèñòåìû ñòàíêà Câ12 âêëþ÷àåò ñëåäóþùèå îñíîâíûå
ýëåìåíòû, êîòîðûå íåîáõîäèìî ó÷åñòü ïðè ðàñ÷åòå âèáðàöèé: âåðõíÿÿ òðàâåðñà,
âåðòèêàëüíûå ñòîéêè, ñòîéêè ñòîëà, ñòîë. Âåðõíÿÿ òðàâåðñà è ñòîë ñòàíêà ïðåäñòàâëÿþò
ñîáîé ïëàñòèíû, à ñòîéêè � ñòðåæíè. Ñèñòåìà óðàâíåíèé ïîëó÷åíà â ñëåäóþùåì âèäå:

(δ1S1 + d124l12)q1 = 4d214l12q2 +Kø.ï.mδVδ
dVt
dt
,

(δ2S2 + d214l12)q2 = 4d124l12q1 + 4d424l24q4,

(δ3S3 + 2d344l34)q3 = d43l34q4,

(δ4S4 + 4d424l24 + 2d34l34)q4 = 4d244l24q2 + d34l34q3 +mçVç
dVç
dt
.

(11)

ãäå Kø.ï. � êîëè÷åñòâî øïèíäåëüíûõ óçëîâ, îäíîâðåìåííî âûïîëíÿþùèõ ïðîöåññ
ñâåðëåíèÿ; mδ � ìàññà øïèíäåëüíîé áàáêè, êã; Vδ� ñêîðîñòü êîëåáàíèé ýëåìåíòà áàáêè
â ìåñòå óñòàíîâêè íà òðàâåðñå, ì/ñ; mc � ìàññà ñòîëà, êã; mç� ìàññà çàãîòîâêè, êã; Vç�
ñêîðîñòü êîëåáàíèé çàãîòîâêè, ì/ñ.

Äëÿ íàõîæäåíèÿ ïîòîêîâ âèáðàöèîííîé ìîùíîñòè è, ñîîòâåòñòâåííî, âèáðîàêóñòè÷åñêèõ
õàðàêòåðèñòèê, ñèñòåìà óðàâíåíèé (11) ïðåäñòàâëåíà â ìàòðè÷íîì âèäå:∣∣∣∣∣∣∣∣

K1 −4d21l12 0 0
−4d12l12 K2 0 −4d42l24

0 0 K3 −d43l34

0 4d244l24 −2d34l34 K4

∣∣∣∣∣∣∣∣×
∣∣∣∣∣∣∣∣
q1

q2

q3

q4

∣∣∣∣∣∣∣∣ =
∣∣∣∣∣∣∣∣
Kø.ï.mδVδ

dVδ
dt

0
0

mçVç
dVç
dt

∣∣∣∣∣∣∣∣ ,
ãäå K1 = δ1S1 + d124l12;

K2 = δ2S2 + d214l12;

K3 = δ3S3 + 2d34l34;

K4 = δ4S4 + 4d42l24 + 2d43l34.

Ðåøåíèå ñèñòåìû óðàâíåíèé îòíîñèòåëüíî ïåðâîãî ýëåìåíòà ïîëó÷åíî ìåòîäîì
Êðàìåðà è èìååò ñëåäóþùèé âèä:

q1 =

∣∣∣∣∣∣∣∣
Kø.ï.mδVδ

dVδ
dt

−4d21l12 0 0
0 K2 0 −4d42l24

0 0 K3 −d43l34

mçVç
dVç
dt

4d244l24 −2d34l34 K4

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣
K1 −4d21l12 0 0

−4d12l12 K2 0 −4d42l24

0 0 K3 −d43l34

0 4d244l24 −2d34l34 K4

∣∣∣∣∣∣∣∣
,

Ðåøåíèå îòíîñèòåëüíî îñòàëüíûõ ïîòîêîâ ýíåðãèè ýëåìåíòîâ èìååò àíàëîãè÷íóþ
ñòðóêòóðó è ñïðàâåäëèâî äëÿ íèæåïåðå÷èñëåííûõ ñòàíêîâ. Ñêîðîñòè êîëåáàíèé è óðîâíè
øóìà îïðåäåëÿþòñÿ ñîãëàñíî âûðàæåíèÿì (10) è (1), ñîîòâåòñòâåííî.
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3. Âûâîä çàâèñèìîñòåé ñêîðîñòåé êîëåáàíèé íåñóùåé ñèñòåìû

ñòàíêà Câ8

Êîìïîíîâêà íåñóùåé ñèñòåìû ñòàíêà Câ8 âêëþ÷àåò ñëåäóþùèå îñíîâíûå
ýëåìåíòû, êîòîðûå íåîáõîäèìî ó÷åñòü ïðè ðàñ÷åòå âèáðàöèé: ñòàíèíà, ñòîéêè ñî
øïèíäåëüíûìè áàáêàìè, âåðòèêàëüíûå ñòîéêè ñ çàãîòîâêàìè. Ñèñòåìà óðàâíåíèé
ïîëó÷åíà â ñëåäóþùåì âèäå:

(δ1S1 + 2d12l12 + 2d13l13)q1 = 2d21l12q2 + 2d31l13q3,

(δ2S2 + 4d21l12)q2 = 2d12l12q1 +Kø.ï.mδVδ
dVδ
dt
,

(δ3S3 + 2d31l13)q3 = 2d13l1q1 +mçVç
dVç
dt
.

(12)

Ïðîâåäÿ àíàëîãè÷íûå ïðåîáðàçîâàíèÿ, ïîëó÷åíû ñëåäóþùèå âûðàæåíèÿ:

∣∣∣∣∣∣
K1 −2d21l12 −2d31l13

−2d21l12 K2 0
−2d31l13 0 K3

∣∣∣∣∣∣×
∣∣∣∣∣∣
q1

q2

q3

∣∣∣∣∣∣ =
∣∣∣∣∣∣

0

Kø.ï.mδVδ
dVδ
dt

mçàãVç
dVçàã
dt

∣∣∣∣∣∣ ,
ãäå K1 = δ1S1 + d124l12 + 2d13l13;

K2 = δ2S2 + 4d21l12;

K3 = δ3S3 + 2d31l31.

q1 =

∣∣∣∣∣∣
0 −2d21l12 −2d31l13

Kø.ï.mδVδ
dVδ
dt

K2 0
mçàãVç

dVçàã
dt

0 K3

∣∣∣∣∣∣∣∣∣∣∣∣
K1 −2d21l12 −2d31l13

−2d21l12 K2 0
−2d31l13 0 K3

∣∣∣∣∣∣
.

4. Âûâîä çàâèñèìîñòåé ñêîðîñòåé êîëåáàíèé íåñóùåé ñèñòåìû ñòàíêà

ÑÂÏÃ

Êîìïîíîâêà ãîðèçîíòàëüíî � âåðòèêàëüíîãî ñâåðëèëüíîãî ñòàíêà âêëþ÷àåò
ñëåäóþùèå îñíîâíûå ýëåìåíòû, êîòîðûå íåîáõîäèìî ó÷åñòü ïðè ðàñ÷åòå âèáðîàêóñòè÷åñêèõ
õàðàêòåðèñòèê: âåðòèêàëüíûå ñòîéêè, âåðõíÿÿ òðàâåðñà, ñòîë, ùèò, îïîðû ùèòà. Â äàííîì
ñëó÷àå îïîðû ùèòà ïðåäñòàâëÿþò ñîáîé ñòåðæíè, à âñå îñòàëüíûå ýëåìåíòû � ïëàñòèíû.
Äëÿ äàííîãî ñòàíêà ñèñòåìà óðàâíåíèé ýíåðãåòè÷åñêîãî áàëàíñà ïîëó÷åíà â ñëåäóþùåì
âèäå:

(δ1S1 + 2d12l12 + 2d31l13)q1 = 2d21l12q2 + 2d31l13q3,

(δ2S2 + 2d21l12)q2 = 2d12l12q1 +Kâ.ñ.mâ.ñ.Vñ
dVâ.ñ.
dt

,

(δ3S3 + 2d31l13 +K0L0d35)q3 = 2d13l13q1 +K0d53l0q5 +KãmãV2
dVã
dt
,

(δ4S4 +K0l0d35)q4 = K0d54l0q5 +mçàãVç
dVçàã
dt

,

[δ5S3 +K0l0(d53 + d54)]q4 = K0l0q4 +K0l0q3.

(13)
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ãäå K0 � êîëè÷åñòâî îïîð ùèòà; l0 � äëèíà ëèíèè êîíòàêòà îïîðû ñî
ùèòîì è ñòîëîì, ì; Kâ.ñ., Kã � êîëè÷åñòâî îäíîâðåìåííî ðàáîòàþùèõ âåðòèêàëüíûõ
è ãîðèçîíòàëüíûõ øïèíäåëåé; mâ.ñ.,mã � ìàññû óçëîâ ðåçàíèÿ âåðòèêàëüíûõ è
ãîðèçîíòàëüíûõ, êã; dVâ.ñ.

dt
è dVã

dt
� ñêîðîñòè ýëåìåíòîâ êîðïóñîâ óçëîâ ðåçàíèÿ, ìîíòèðóåìûõ

íà ñîîòâåòñòâóþùèõ ýëåìåíòàõ íåñóùåé ñèñòåìû, ì/ñ2.

Ñèñòåìà óðàâíåíèé â ìàòðè÷íîé ôîðìå è ðåøåíèÿ îòíîñèòåëüíî qi îïðåäåëÿþòñÿ
àíàëîãè÷íûì îáðàçîì:∣∣∣∣∣∣∣∣∣∣

K1 2d12l12 2d13l14 0 0
−2d12l12 K2 0 0 0
−2d13l13 0 K3 0 0

0 0 0 K4 −K0d54l0
0 0 −K0l0 −K0l0 K5

∣∣∣∣∣∣∣∣∣∣
×

∣∣∣∣∣∣∣∣∣∣
q1

q2

q3

q4

q5

∣∣∣∣∣∣∣∣∣∣
=

∣∣∣∣∣∣∣∣∣∣
0

Kâ.ñ.mâ.ñ.Vñ
dVâ.ñ.
dt

KãmãV2
dVã
dt

mçàãVç
dVçàã
dt

0

∣∣∣∣∣∣∣∣∣∣
,

ãäå K1 = δ1S1 + 2d12l12 + 2d31l13;

K2 = δ2S2 + 2d21l12;

K3 = δ3S3 + 2d31l13 +K0l0d35;

K4 = δ4S4 +K0l0d45;

K5 = δ5S5 +K0l0(d53 + d54).

q1 =

∣∣∣∣∣∣∣∣∣∣
0 2d12l12 2d13l14 0 0

Kâ.ñ.mâ.ñ.Vñ
dVâ.ñ.
dt

K2 0 0 0
KãmãV2

dVã
dt

0 K3 0 0
mçàãVç

dVçàã
dt

0 0 K4 −K0d54l0
0 0 −K0l0 −K0l0 K5

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣
K1 2d12l12 2d13l14 0 0

−2d12l12 K2 0 0 0
−2d13l13 0 K3 0 0

0 0 0 K4 −K0d54l0
0 0 −K0l0 −K0l0 K5

∣∣∣∣∣∣∣∣∣∣

,

Çàêëþ÷åíèå

Ïîëó÷åííûå çàâèñèìîñòè ïîçâîëÿþò íà ñòàäèè ïðîåêòèðîâàíèÿ îïðåäåëèòü
ñêîðîñòü êîëåáàíèé óðîâíåé âèáðàöèè è èçëó÷åíèÿ èìè øóìà ñîîòâåòñòâóþùèõ ýëåìåíòîâ
è óðîâíè çâóêîâîãî äàâëåíèÿ (1). Äàííûå çàâèñèìîñòè ó÷èòûâàþò âñå ãåîìåòðè÷åñêèå
è ôèçèêî-ìåõàíè÷åñêèå õàðàêòåðèñòèêè ýëåìåíòîâ íåñóùåé ñèñòåìû ñòàíêîâ. Ýòî
ïîçâîëÿåò ïðîâåñòè ñðàâíåíèå ñ ðàñ÷åòíûìè îêòàâíûìè óðîâíÿìè çâóêîâîãî äàâëåíèÿ,
ñîïîñòàâèòü èõ ñ ïðåäåëüíî-äîïóñòèìûìè çíà÷åíèÿìè è âûÿâèòü âåëè÷èíû ïðåâûøåíèé
â ñîîòâåòñòâóþùèõ ÷àñòîòíûõ äèàïàçîíàõ. Èìåííî ýòè äàííûå ïîçâîëÿþò âûáðàòü
èíæåíåðíûå ðåøåíèÿ ïî äîñòèæåíèþ ñàíèòàðíûõ íîðì øóìà íà ýòàïå ïðîåêòèðîâàíèÿ
ïîäîáíîãî îáîðóäîâàíèÿ.
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