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Àííîòàöèÿ

Óðîâåíü øóìà íà ðàáî÷èõ ìåñòàõ îïåðàòîðîâ ìåòàëëîîáðàáàòûâàþùèõ ñòàíêîâ äîâîëüíî ÷àñòî

ïðåâûøàþò íîðìàòèâíûå çíà÷åíèÿ è äîñòèãàþò óðîâíåé çâóêà ñâûøå 90 äÁÀ. Ñêîðîñòè îáðàáîòîê ñ

êàæäûì ãîäîì âîçðàñòàþò, è ýòî ìîæåò â ðÿäå ñëó÷àåâ ïðèâîäèòü ê åùå áîëüøèì ïðåâûøåíèÿì óðîâíåé

øóìà â öåõàõ íà ðàáî÷èõ ìåñòàõ, ïðåâûøàþùèõ óñòàíîâëåííûå ñàíèòàðíûå íîðìû. Â ñòàòüå ïîêàçàí

ðàñ÷åò óðîâíåé àêóñòè÷åñêèõ õàðàêòåðèñòèê çàãîòîâîê ðåçüáîøëèôîâàëüíûõ è øëèöåøëèôîâàëüíûõ

ñòàíêîâ äëÿ ðàñ÷åòà óðîâíåé øóìà íà ðàáî÷åì ìåñòå. Íàèáîëåå òåõíè÷åñêè è ýêîíîìè÷åñêè îáîñíîâàííûì

íàïðàâëåíèåì ñíèæåíèÿ øóìà ÿâëÿåòñÿ ðàçðàáîòêà ìåðîïðèÿòèé íà ýòàïå ïðîåêòèðîâàíèÿ ñòàíî÷íîãî

îáîðóäîâàíèÿ è òåõíîëîãè÷åñêèõ ïðîöåññîâ îáðàáîòêè. Äëÿ ýòîãî íåîáõîäèìî èìåòü âîçìîæíîñòü ðàñ÷åòà

ñïåêòðîâ øóìà íà ýòàïå ïðîåêòèðîâàíèÿ. Ïîýòîìó â äàííîé ñòàòüå ïðèâåäåíû ðåçóëüòàòû òåîðåòè÷åñêîãî

èññëåäîâàíèÿ âèáðîàêóñòè÷åñêèõ õàðàêòåðèñòèê, ó÷èòûâàþùèõ ðåæèìû øëèôîâàíèÿ, ãåîìåòðè÷åñêèå

ðàçìåðû øëèôîâàëüíûõ êðóãîâ è çàãîòîâîê, à òàêæå ñïîñîáû èõ çàêðåïëåíèÿ.

Êëþ÷åâûå ñëîâà: óðîâåíü çâóêà, àêóñòè÷åñêàÿ ýíåðãèÿ, êîëåáàíèÿ, ÷àñòîòà, ìîìåíò èíåðöèè.
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Abstract

The noise level at the workplaces of operators of metalworking machines quite often exceeds the

normative values and reaches sound levels over 90 dBA. The processing speeds are increasing every year, and

this can in some cases lead to even greater excess of noise levels in workshops at workplaces exceeding the

established sanitary standards. The article shows the calculation of the levels of acoustic characteristics of the

workpieces of thread-grinding and slot-grinding machines for calculating noise levels in the workplace.
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Ââåäåíèå

Ðåçüáîøëèôîâàëüíûå è øëèöåøëèôîâàëüíûå ñòàíêè èíòåíñèâíî ýêñïëóàòèðóþòñÿ
â èíñòðóìåíòàëüíûõ è ìåõàíè÷åñêèõ öåõàõ ìàøèíîñòðîèòåëüíûõ ïðåäïðèÿòèé. Ïðîöåññ
øëèôîâàíèÿ ÿâëÿåòñÿ ôèíèøíîé îïåðàöèåé òåõíîëîãè÷åñêîãî öèêëà è ôàêòè÷åñêè
îáåñïå÷èâàåò òî÷íîñòü è øåðîõîâàòîñòü ïîâåðõíîñòåé îáðàáàòûâàåìûõ èçäåëèé.

Êàê ðåçüáîâûå è øëèöåâûå çàãîòîâêè ñ àêóñòè÷åñêîé òî÷êè çðåíèÿ ïðåäñòàâëÿþò
ñîáîé ñòåðæíè îãðàíè÷åííîé äëèíû ïîñòîÿííîãî ìîìåíòà èíåðöèè.

Äëÿ óñëîâèé ðåçüáîøëèôîâàíèÿ ðàçíèöà â ìîìåíòàõ èíåðöèè çàãîòîâîê ñ ðåçüáîé
è êðóãëûõ çàãîòîâîê íå ïðåâûøàåò 2-3%. Ïîýòîìó äëÿ óñëîâèé ðåçüáîøëèôîâàíèÿ
çàâèñèìîñòè óðîâíåé çâóêîâîãî äàâëåíèÿ è çâóêîâîé ìîùíîñòè (íà îñíîâå äàííûõ
èññëåäîâàíèé [1,2]) ïðèâåäåíû ê âèäó:

LP = 20 lg VkR + 10 lg fk − 10 lg r + 137;

LN = 20 lg Vkfk + 30 lgR + 10 lg l + 131,
(1)

ãäå Vk - ñêîðîñòü êîëåáàíèé íà ñîáñòâåííûõ ÷àñòîòàõ çàãîòîâîê, ì/ñ;
R - ðàäèóñ çàãîòîâêè, ì;
fk - ñîáñòâåííûå ÷àñòîòû êîëåáàíèé, Ãö;
r - ðàññòîÿíèå îò èñòî÷íèêà øóìà äî ðàáî÷åãî ìåñòà, ì;
l - äëèíà çàãîòîâêè, ì;
LP - óðîâíè çâóêîâîãî äàâëåíèÿ, äÁ;
LN - óðîâíè çâóêîâîé ìîùíîñòè, äÁ.

Äëÿ óñëîâèé øëèöåøëèôîâàíèÿ

LP = 20 lg Vk + 10
lg fkFg
r

+ 132;

LN = 20 lg Vkfk + 15 lgFg + 10 lg l + 117,
(2)

ãäå Fg � ïëîùàäü ïîâåðõíîñòè øëèöåâîãî âàëà, ì2;
l � äëèíà ðåçüáîâîé èëè øëèöåâîé çàãîòîâêè, ì.

1. Çàâèñèìîñòè ñêîðîñòåé êîëåáàíèÿ çàãîòîâîê ïðè îáðàáîòêå

Íà ðåçüáîøëèôîâàëüíûõ è øëèöåøëèôîâàëüíûõ ñòàíêàõ îáðàáàòûâàþòñÿ
èçäåëèÿ î÷åíü çíà÷èòåëüíî îòëè÷àþùèåñÿ ïî äèàìåòðàì è äëèíàì, ñîîòâåòñòâåííî, ïî
âåëè÷èíàì èçãèáíîé æåñòîêîñòè è èõ ñîîòíîøåíèþ ñ æåñòêîñòüþ îïîð. Ïîýòîìó íèæå
ïðèâåäåíû çàâèñèìîñòè ñêîðîñòåé êîëåáàíèé äëÿ óñëîâèé çàêðåïëåíèÿ øàðíèðíî-îïåðòûõ
çàãîòîâîê, æåñòêî çàêðåïëåííûõ è íà óïðóãî-äèññèïàòèâíûõ îïîðàõ.

Ñîáñòâåííûå ÷àñòîòû êîëåáàíèé îïðåäåëÿþòñÿ ñëåäóþùèìè çàâèñèìîñòÿìè:

− äëÿ óñëîâèé ðåçüáîøëèôîâàíèÿ:

øàðíèðíî-îïîðíàÿ çàãîòîâêà fk = 0,4
(
k
l

)2
d
√

E
ρ
;

æåñòêî çàêðåïëåííàÿ fk = 0,1
(
2k+3
l

)2
d
√

E
ρ
,

ãäå k - êîýôôèöèåíò, õàðàêòåðèçóþùèé ñîáñòâåííûå ÷àñòîòû êîëåáàíèé,
d - äèàìåòð çàãîòîâêè, ì,
E- ìîäóëü óïðóãîñòè, Ïà,
ρ - Ïëîòíîñòü ìàòåðèàëà, êã/ì3.
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− äëÿ óñëîâèé øëèôîâàíèÿ øëèöîâ øàðíèðíî-îïåðòîé çàãîòîâêè

fh = 1,577

(
k

l

)2

d

√
EJ

ρF2

, (3)

ãäå J - ìîìåíò èíåðöèè, ì4, F2 � ïëîùàäü ïîïåðå÷íîãî ñå÷åíèÿ, ì
2.

− äëÿ óñëîâèé æåñòêî çàêðåïëåííîé çàãîòîâêè

fk = 0,4

(
2k + 3

l

)2
√
EJ

ρF2

. (4)

Ïðèâåäåííûå âûøå çàâèñèìîñòè ñïðàâåäëèâû äëÿ ñîîòíîøåíèÿ ÷àñòîò êîëåáàíèé
è äëèíû çàãîòîâêè äëÿ ñîîòíîøåíèÿ 0,018 fk l < 1. Ôàêòè÷åñêè ýòî ñîîòíîøåíèå ïðèãîäíî
äëÿ êîðîòêèõ èñòî÷íèêîâ è íèçêèõ ÷àñòîò, â ÷àñòíîñòè,

l = 0,09 ì fk < 617 Ãö;

l = 0,5 ì fk < 111 Ãö;

l = 0,36 ì fk < 154 Ãö;

l = 0,28 ì fk < 198 Ãö;

l = 1 ì fk < 55 Ãö;

l = 1,5 ì fk < 37 Ãö;

l = 2 ì fk < 28 Ãö;

l = 4 ì fk < 14 Ãö.

Îäíàêî äëÿ îáúåêòîâ èññëåäîâàíèÿ õàðàêòåðíû äëèíû çàãîòîâêè è ïðåâûøåíèå
óðîâíåé çâóêîâîãî äàâëåíèÿ íàáëþäàþòñÿ â ñðåäíå è âûñîêî÷àñòîòíîé ÷àñòè ñïåêòðà.
Ýòîò âàðèàíò äîëæåí ó÷èòûâàòü ôóíêöèþ àìïëèòóäíî-ôàçîâîãî ðàñïðåäåëåíèÿ ñêîðîñòè
êîëåáàíèé âäîëü ïîâåðõíîñòè èñòî÷íèêà, òîãäà

P =
iωρ0√
2πkr

· B(k sin β)likr

cos β ·H1(kRk cos β)1
(5)

ãäå ω - êðóãîâàÿ ÷àñòîòà êîëåáàíèé, ðàä/ñ,
ρ0 - ïëîòíîñòü âîçäóõà, êã/ì

3,
β - óãîë èçëó÷åíèÿ,
B - ôóíêöèÿ, õàðàêòåðèçóþùàÿ ðàñïðåäåëåíèå ñêîðîñòè êîëåáàíèé íà ïîâåðõíîñòè
çàãîòîâêè,
H1(kRk cos β)

1 � ôóíêöèÿ Ãàêêåëÿ, àññèìïòîòè÷åñêîå ïðåäñòàâëåíèå êîòîðîé äëÿ óñëîâèé
0,018 fk l ≥ 1 îïðåäåëÿåòñÿ êàê:

H1 = −i
√

2

πkRk cos β
; (6)

B =
1√
2π

∫ e

0

Vk(t,x)exp
−ik sin βx dx = 0,4B1. (7)

Òîãäà èç çâóêîâîãî äàâëåíèÿ è óðîâíåé çâóêîâîãî äàâëåíèÿ ïîëó÷åíû ñëåäóþùèå
âûðàæåíèÿ P = 16

√
fkR
r
B1

L = 10 lg fkR− 20 lg r + 20 lgB1 + 118. (8)
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Îáðàáàòûâàåìûå èçäåëèÿ ðàññìàòðèâàþòñÿ êàê ñèñòåìû ñ ðàñïðåäåë¼ííûìè
ïàðàìåòðàìè è ñêîðîñòè êîëåáàíèé îïðåäåëÿþòñÿ èç äèôôåðåíöèðîâàííîãî óðàâíåíèÿ:

d2Y

dt2
+
EJ

ρF2

∂4y

∂x4
=
P (t)

ρFi
V (x− x0), (9)

ãäå x0 � êîîðäèíàòû ïðèëîæåíèÿ íàãðóçêè, êîòîðàÿ äëÿ âñåõ óñëîâèé îáðàáîòêè
îïðåäåëÿòüñÿ êàê x0 = V t, ãäå V � ñêîðîñòü ïðîäîëüíîé ïîäà÷è, ì/ñ.

Äëÿ óñëîâèé ðåçüáîøëèôîâàíèÿ øàðíèðíî-îïåðòîãî èçäåëèÿ äèôôåðåíöèàëüíîå
óðàâíåíèå êîëåáàíèé èìååò âèä:

d2Y

dt2
+ 24

E

ρ
R2

(
k

l

)4

y =
0,32P

R2lρ
·

·
k∑
k=1

sin

[(
πkv

l
+ 0,1nK3

)
t+ ϕ

]
+ sin

[(
πkv

l
− 0,1nK3

)
t− ϕ

]
,

ãäå P - àìïëèòóäà ñèëîâîãî âîçäåéñòâèÿ, H; n - ÷àñòîòà âðàùåíèÿ, îá/ìèí; K3 -
êîýôôèöèåíò,õàðàêòåðèçóþùèé çåðíèñòîñòü øëèôîâàëüíîãî êðóãà.

Äåéñòâèòåëüíàÿ ÷àñòü ñêîðîñòè êîëåáàíèé (ñ ó÷åòîì çàäàíèÿ ìîäóëÿ óïðóãîñòè â
êîìïëåêñíîì âèäå) èìååò âèä:

Re{Vk} =
0,32P

R2lρ

∑ [
24ER

2

ρ

(
k
l

)4 − (πkv
l

+ 0,1nK3

)2] · (πkv
l

+ 0,1nK3

)
[
24 E

ρR2

(
k
l

)4 − (πkv
l

+ 0,1nK3

)2]2
+ 5,76

(
Eη
ρ

)2 (
k
l

)8
R4

·

· cos
[(

πkv

l
+ 0,1nK3

)
t+ ϕ

]
+

+

[
24E

ρ

(
k
l

)4 − (πkv
l
− 0,1nK3

)2] · (πkv
l

+ 0,1nK3

)
[
24 E

ρR2

(
k
l

)4 − (πkv
l
− 0,1nK3

)2]2
+ 5,76

(
Eη
ρ

)2 (
k
l

)8
R4

·

· cos
[(

πkv

l
− 0,1nK3

)
t− ϕ

]
· sin πkv

l
= |Re{Vk(t)}| · sin

πkx

l
;

B1 =

∣∣∣∣∣Re{Vk}

(
sin2 πk+0,013fk sinβl

2
πk
l
+ 0,018fk sin β

+
sin2 πk−0,018fk sinβl

2
πk
l
− 0,013fk sin β

)∣∣∣∣∣ ;

d2Y

dt2
+
EY

ρF
97

(
k

l

)4

y =
0,32P

R2lρ
·

·
k∑
k=1

sin

[(
πkv

l
+ 0,1nK3

)
t+ ϕ

]
+sin

[(
πkv

l
− 0,1nK3

)
t− ϕ

]
,

Äëÿ àíàëîãè÷íûõ óñëîâèé øëèöåøëèôîâàíèÿ óðàâíåíèå êîëåáàíèé è ñêîðîñòü
êîëåáàíèé èìåþò âèä:



Ðàçàêîâ Æ.Ï.

Ðàñ÷åò àêóñòè÷åñêèõ õàðàêòåðèñòèê çàãîòîâîê ðåçüáîøëèôîâàëüíûõ è øëèöåøëèôîâàëüíûõ ñòàíêîâ

äëÿ ðàñ÷åòà óðîâíåé øóìà íà ðàáî÷åì ìåñòå 96

Re{Vk} =

 P

M

∑ [
97EY

ρF

(
k
l

)4 − (πkv
l

+ 0,1nK3

)2] · (πkv
l

+ 0,1nK3

)
[
97EY

ρF

(
k
l

)4 − (πkv
l

+ 0,1nK3

)2]
+ 9,4 · 103

(
EY η
ρF

)2 (
k
l

)3 ·
· cos

[(
πkv

l
+ 0,1nK3

)
t+ ϕ

]
+

+

[
97EY

ρF

(
k
l

)4 − (πkv
l
− 0,1nK3

)2] · (πkv
l
− 0,1nK3

)
· cos

[(
πkv
l
− 0,1nK3

)
t− ϕ

]
[
97EY

ρF

(
k
l

)4 − (πkv
l
− 0,1nK3

)2]
+ 9,4 · 103

(
EY η
ρF

)2 (
k
l

)8
R4

 ·
· sin πkx

l
= |Re{Vk(t)}| · sin

πkx

l
;

B1 =

∣∣∣∣∣Re{Vk(t)}

(
sin2 πk+0,013fk sinβl

2
πk
l
+ 0,018fk sin β

+
sin2 πk−0,018fk sinβl

2
πk
l
− 0,018fk sin β

)∣∣∣∣∣ ;
2. Óðàâíåíèÿ êîëåáàíèé è ðåøåíèÿ äëÿ óñëîâèé øëèôîâàíèÿ øëèöîâ

Äëÿ óñëîâèé øëèôîâàíèÿ øëèöîâ óðàâíåíèÿ êîëåáàíèé è ðåøåíèÿ îòíîñèòåëüíî
äåéñòâèòåëüíîé ÷àñòè ñêîðîé êîëåáàíèé îïðåäåëÿþòñÿ ñëåäóþùèì îáðàçîì:

d2Y1
dt2

+ 97
EJ

ρF

(
k

l

)4

y1 =
P

M

∑ [
97EY

ρF

(
k
l

)4 − (πkv
l

+ 0,1nK3

)2] · (πkv
l

+ 0,1nK3

)
[
97EY

ρF

(
k
l

)4 − (πkv
l

+ 0,1nK3

)2]
+ 9,4 · 103

(
EY η
ρF

)2 (
k
l

)3 ·
· cos

[(
πkv

l
+ 0,1nK3

)
t+ ϕ

]
+

+

[
97EY

ρF

(
k
l

)4 − (πkv
l
− 0,1nK3

)2] · (πkv
l
− 0,1nK3

)
· cos

[(
πkv
l
− 0,1nK3

)
t− ϕ

]
[
97EY

ρF

(
k
l

)4 − (πkv
l
− 0,1nK3

)2]
+ 9,4 · 103

(
EY η
ρF

)2 (
k
l

)8 · sin πkx
l

;

d2Y1
dt2

+ 3 · 103EJ
ρF

(
k

l

)4

y2 =
1

M

∑
3

{
sin

[(
πkv

l
+ 0,1nK3

)
t+ ϕ

]
+

+sin

[(
πkv

l
+ 0,1nK3

)
t− ϕ

]
− sin

[(
3πkv

l
+ 0,1nK3

)
t+ ϕ

]
−

− sin

[(
πkv

l
+ 0,1nK3

)
t− ϕ

]}
.

Îñîáåííî ñëåäóåò ðàññìîòðåòü âàðèàíò çàêðåïëåíèÿ îáðàáàòûâàåìûõ èçäåëèé
íà óïðóãî-äèññèïàòèâíûõ îïîðàõ. Äåéñòâèòåëüíî, ïîäøèïíèêîâûå îïîðû è øïèíäåëü
è çàäíåé áàáêè èìååò êîíå÷íûå âûðàæåíèÿ æåñòêîñòè, ïîýòîìó äàííûé âàðèàíò
êîëåáàòåëüíîé ñèñòåìû ÿâëÿåòñÿ íàèáîëåå îáùèì [4,5]. Ðàñ÷åòíàÿ ñõåìà ïðèâåäåíà íà
ðèñ.1
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Ðèñ. 1. Ðàñ÷åòíàÿ ñõåìà êîëåáàíèé çàãîòîâîê ïðè ðåçüáî- è øëèöåøëèôîâàíèè: f1 è f2 �
æåñòêîñòè ïåðåäíåé è çàäíåé îïîð (Í/ì)

Â ýòîì ñëó÷àå ãðàíè÷íûå óñëîâèÿ îïðåäåëÿþòñÿ âûðàæåíèÿìè:

ïðè = 0 y = Q
ji

è d2y
dx2

= 0,

ïðè = l y = Q
j2

è d2y
dx2

= 0.

Ïîñêîëüêó ïîïåðå÷íûå ñèëû Q îïðåäåëÿþòñÿ êàê

Q = EJ
d3y

dx3
,

òî ãðàíè÷íûå óñëîâèÿ ïðèìóò âèä

(
y +

1

C1

EJ
d3y

dx3

)
x=0

= 0;(
y +

1

C2

EJ
d3y

dx3

)
x=l

= 0.

Ïîäñòàâèâ â äàííûå óðàâíåíèÿ îáùóþ çàâèñèìîñòü

y = C1k1(dx) + C2k2(dx) + C3k3(dx) + l4k4(λx),

ãäå k1, k2, k3, k4 � ôóíêöèè À.Í. Êðûëîâà [3].

λ = 2,5f 0,5
k

(
ρF

EJ

)0,25

l; α = 2,5f 0,5
k

(
ρF

EJ

)0,2

.

Ó÷èòûâàÿ èçâåñòíûå ñîîòíîøåíèÿ

k′′1(dx) = α2k3(λx); k′′′1 (dx) = α3k2(dx); k′′2(dx) = α2k4(dx);

k′′′2 (dx) = α3k3(dx); k′′3(dx) = α2k1(dx); k′′′3 (dx) = α3k4(dx);

k′′4(dx) = α2k2(dx); k′′′4 (dx) = α3k2(dx)

ïîëó÷åíà ñëåäóþùàÿ ñèñòåìà óðàâíåíèé

C1 −
1

j2
EJα2C4 = 0;

C3 = 0;

C1

[
k1(λ)−

1

j2
EJα3k2(λ)

]
+B

[
k2(λ)−

1

C2

EJα3k3(λ)

]
+ C4

[
k4(λ)−

1

C2

EJα3k1(λ)

]
= 0;

C1k3(λ) + C2k4(λ) + C4k2(λ) = 0.

Ñîáñòâåííûå ÷àñòîòíûå êîëåáàíèÿ íàõîäÿòñÿ èç îïðåäåëèòåëÿ
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∣∣∣∣∣∣
1 0 k1λ

3

k1(λ)− k1λ3K2(λ) k2(λ)− k2λ3K3(λ) k4(λ)− k2λ3K1(λ)
K3(λ) K4(λ) K2(λ)

∣∣∣∣∣∣ = 0.

Äèôôåðåíöèàëüíûå óðàâíåíèÿ êîëåáàíèé è èõ ðåøåíèÿ îòíîñèòåëüíî ñêîðîñòåé
êîëåáàíèé îïðåäåëÿþòñÿ ñëåäóþùèì îáðàçîì äëÿ óñëîâèé ðåçüáîøëèôîâàíèÿ

d2y

dt2
+24

E

ρ
R2

(
k

l

)4

J1 =

=
8 · 10−2P
R2lρ

∑{
3 cos

[(
πkv

l
) + 0,1nK3

)
t+ ϕ

]
+

+cos

[(
πkv

l
)− 0,1nK3

)
t− ϕ

]
+ cos

[(
3πkv

l
) + 0,1nK3

)
t+ ϕ

]
−

− cos

[(
3πkv

l
)− 0,1nK3

)
t− ϕ

]}
;

d2y2
dt2

+2 · 103E
ρ
R2

(
k

l

)4

J2 =

=
3,2 · 10−2P

R2lρ

∑{
3 cos

[(
πkv

l
) + 0,1nK3

)
t+ ϕ

]
+

+cos

[(
πkv

l
)− 0,1nK3

)
t− ϕ

]
+ cos

[(
3πkv

l
) + 0,1nK3

)
t+ ϕ

]
−

− cos

[(
3πkv

l
)− 0,1nK3

)
t− ϕ

]}
.

Ñëåäóåò îòìåòèòü, ÷òî â ïðàêòè÷åñêèõ ðàñ÷åòàõ ñëåäóåò ó÷èòûâàòü ìàêñèìàëüíûå
çíà÷åíèÿ ñêîðîñòåé êîëåáàíèé è, ñîîòâåòñòâåííî, óðîâíåé çâóêîâîãî äàâëåíèÿ, òî åñòü â
çàâèñèìîñòè óðîâíåé çâóêîâîãî äàâëåíèÿ ñëåäóåò ïîäñòàâèòü Vk max çà âðåìÿ 0 ≤ t ≤ l/V .

Çàêëþ÷åíèå

Ðåçóëüòàòû òåîðåòè÷åñêèõ èññëåäîâàíèé äàþò âîçìîæíîñòü ïðîãíîçèðîâàíèÿ
îæèäàåìûõ óðîâíåé øóìà íà ýòàïå ïðîåêòèðîâàíèÿ êàê ñòàíî÷íîãî îáîðóäîâàíèÿ, òàê è
òåõíîëîãè÷åñêèõ ïðîöåññîâ, òàê êàê ó÷èòûâàþò âñå ãåîìåòðè÷åñêèå, ôèçèêî-ìåõàíè÷åñêèå
ïàðàìåòðû îáðàáàòûâàåìûõ èçäåëèé è ðåæóùåãî èíñòðóìåíòà, à òàêæå òåõíîëîãè÷åñêèå
ðåæèìû îáðàáîòêè è ñïîñîáû çàêðåïëåíèÿ.

Àêóñòè÷åñêàÿ ýôôåêòèâíîñòü ñèñòåì øóìîçàùèòû îïðåäåëÿåòñÿ êàê ðàçíèöà
ðàñ÷åòíûõ îêòàâíûõ óðîâíåé çâóêîâîãî äàâëåíèÿ è ïðåäåëüíî-äîïóñòèìûõ âåëè÷èí.
Ôàêòè÷åñêè ýòè äàííûå è îïðåäåëÿþò âîçìîæíîñòü àêóñòè÷åñêîãî ðàñ÷åòà è ïðîåêòèðîâàíèÿ
ñèñòåì ñíèæåíèÿ øóìà äî íîðìàòèâíûõ çíà÷åíèé, íà ýòàïàõ ïðîåêòèðîâàíèÿ.

Ñïèñîê ëèòåðàòóðû

1. ×óêàðèí À.Í. Òåîðèÿ è ìåòîäû àêóñòè÷åñêèõ ðàñ÷åòîâ è ïðîåêòèðîâàíèÿ
òåõíîëîãè÷åñêèõ ìàøèí äëÿ ìåõàíè÷åñêîé îáðàáîòêè // Ðîñòîâ í/Ä: Èçäàòåëüñêèé öåíòð
ÄÃÒÓ, 2004. �152 ñ.



NOISE Theory and Practice 99

2. ×óêàðèí À.Í. Àêóñòè÷åñêàÿ ìîäåëü ñèñòåìû äåòàëü-èíñòðóìåíò ïðè òîêàðíîé
îáðàáîòêå // Íàäåæíîñòü è ýôôåêòèâíîñòü ñòàíî÷íûõ è èíñòðóìåíòàëüíûõ ñèñòåì. �
Ðîñòîâ í/Ä, 1993 � ñ. 19-28.

3. Æàðêîâ È.Ã. Âèáðàöèÿ ïðè îáðàáîòêå ëåçâèéíûì èíñòðóìåíòîì. � Ì:
Ìàøèíîñòðîåíèå. Ëåíèíãðàäñêîå îòä., 1985. � 184 ñ.

4. Shashurin A.E. Experimental studies on the noise and vibration of a special boring
machine due to formation of the operator`s workplace sound �eld. AKUSTIKA, Volume 34,
2019, ñ. 100-104 - ISSN 1801-9064.

5. Shashurin A.E. Analysis of the experimental study of the axle lathe machine
vibroacoustic characteristics for workplace noise reduction. AKUSTIKA, Volume 34, 2019, ñ.
104-107 - ISSN 1801-9064

6. Beskopylny A., Meskhi B., Chukarin A., Isaev A., Spectral characteristics of noise
during hardening of welds of rod structures

7. Ì.Ã. Ãîãóàäçå, Ò.Ã. Øóëüãà Àíàëèç óñëîâèé òðóäà íà ðàáî÷èõ ìåñòàõ
îïåðàòîðîâ îñåòîêàðíûõ ñòàíêîâ, Òðóäû Ðîñòîâñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà
ïóòåé ñîîáùåíèÿ. 2019. � 4 (49). Ñ. 41-44.

8. Beskopylny A., Chukarin A., Isaev A. Noise Spectra of Ball-Rod Hardening of
Welds of Rod Structures, International Scienti�c Conference Energy Management of Municipal
Facilities and Sustainable Energy Technologies EMMFT 2018. Advances in Intelligent Systems
and Computing, vol. 983.

References

1. CHukarin A.N. Teoriya i metody akusticheskih raschetov i proektirovaniya
tekhnologicheskih mashin dlya mekhanicheskoj obrabotki (rus.)// Rostov-on-Don: Izdatel'skij
centr DGTU, 2004. �152 p.

2. CHukarin A.N. Akusticheskaya model' sistemy detal'-instrument pri tokarnoj
obrabotke // Nadezhnost' i e�ektivnost' stanochnyh i instrumental'nyh sistem. (rus.)//
Rostov-on-Don, 1993 � pp. 19-28.

3. ZHarkov I.G. Vibraciya pri obrabotke lezvijnym instrumentom (rus.) � M:
Mashinostroenie. Leningradskoe otd., 1985. � 184 p.

4. Shashurin A.E. Experimental studies on the noise and vibration of a special boring
machine due to formation of the operator`s workplace sound �eld. AKUSTIKA, Volume 34,
2019, ñ. 100-104 - ISSN 1801-9064.

5. Shashurin A.E. Analysis of the experimental study of the axle lathe machine
vibroacoustic characteristics for workplace noise reduction. AKUSTIKA, Volume 34, 2019, ñ.
104-107 - ISSN 1801-9064

6. Beskopylny A., Meskhi B., Chukarin A., Isaev A., Spectral characteristics of noise
during hardening of welds of rod structures

7. Ì.Ã. Ãîãóàäçå, Ò.Ã. Øóëüãà Àíàëèç óñëîâèé òðóäà íà ðàáî÷èõ ìåñòàõ
îïåðàòîðîâ îñåòîêàðíûõ ñòàíêîâ, Òðóäû Ðîñòîâñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà
ïóòåé ñîîáùåíèÿ. 2019. � 4 (49). Ñ. 41-44.

8. Beskopylny A., Chukarin A., Isaev A. Noise Spectra of Ball-Rod Hardening of
Welds of Rod Structures, International Scienti�c Conference Energy Management of Municipal
Facilities and Sustainable Energy Technologies EMMFT 2018. Advances in Intelligent Systems
and Computing, vol. 983.


