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even at idle, sound pressure levels excee
the mid-frequency part of the spectrum.

at the design stage of the corre

Key words: drilling_group ma cuttmg nit, sound power, sound

part of the spindle, the following dependences of sound pressure, sound
s of sound pressure (L), sound power (L,) were obtained:
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where Vj— oscillation speeds at natural frequencies m/s; D and d — outer and inner diameters
of the spindle, m; k — coefficient determining the natural frequencies of oscillations; /
of the retractable part of the spindle, m; » — distance from the spindle to the meg
location, m; R — coefficient characterizing the natural frequencies of oscillations®

formed during drilling

The machine spindle is a steel cantilever structure, at the end g

preserves the application coordinate space S - the flow of th achining . In this
case, the vibration equation is defined as follows:
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where my— distributed mass of the retractable pa
Pa; 7 - moment of inertia, m* P(t) — cutting
application coordinate, x,, m.

For a steel spindle, taking in

g/m; E — elastic modulus,
o) — delta function, with

conditions of fastening and
1) will be reduced to the following
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where n — drill rotation speed, rpm; P — amplitude of the cutting force when machining a
hole, N.
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The amplitude of the cutting force when machining holes is determined according to the
standards of cutting conditions [4]. On drilling machines, the amplitudes of cutting forces
should be determined for drilling and reaming operations, since reaming and tapping threads
is performed at low rotation speeds, and this does not create increased noise levels at the
machine operators’ workplaces.
The cutting force is determined by the formula:
Newr
cht
where N,,; — cutting power, W; V,,,; — cutting power, W.
For a drilling operation, the cutting power and cutting speed are defingd as
N o Mt 103
w9750
CyD9?
Veur = Tmg460 Ky
e = 10 CyDIMS*K,

Pcut =

where i, — torque, N m;

Ky = Kuy - Kyy " Ky
where Kyy, K,y — coefficients taking into acco
(respectively); K;;, — coefficient taking into accous
taking into account actual processing condition:
processed material; g,,, gy m, y — coefficients spe
of the cutting tool, min; S — tool feed,

For steel, the above coefficients
Cy =98 g,=04;,¥Y,=0,7, m=0,2
for cast iron

Cy =218; g,=025; V¥ 9w =2; Yme=0,6.
Then the cutting foz ciletermined by the formulas:
for steel

Kyp— coefficient
t taking into account the
o data [4]; T — service life

D —d\"? B
P = 0,12D%* (—2 ) SOSnT 02Kt
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e D and d — the diameters of the initial and final holes, mm.

imulation of the noise generation process when drilling a
workpiece

On drilling machines, workpieces are mounted either directly on the machine table or in a
vice. In terms of their geometric dimensions, the blanks correspond to beams and plates.
Therefore, for workpieces, models of a linear source and a plate (respectively) installed on
an elastic-dissipative base are adopted.

In the first case, the acoustic characteristics are given as follows:
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where f;, — natural frequencies of oscillations, Hz; a — larger cross-sectional size of t
workpiece, m.
1 |m\*ET  jup
o= ((T) 5+ 57
where j,, — rigidity of the technological system, n/m; F— cross-géftional agsa o
workpiece, m?

for plate
b 1,21 V.S

The vibration equation in this case will take the f
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The solution to the equation r values of oscillation speeds is

obtained in the following form

into account. Since this type of workpiece is a
erential equation of oscillations of the OY and OX axes has
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Accordingly; the og@ilfation speeds in the direction of the OY and OX axes are

defined as

d results of theoretical studies make it possible to determine the levels of the
spectral components of acoustic characteristics by calculation at the design stage of the
rresponding drilling technological processes [5-7]. In fact, it is these data and their
parison with permissible values that reveal the quantitative values of exceeding octave
sound pressure levels, that is, the acoustic efficiency of the noise reduction system.
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