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INTRODUCTION

Sound data svailable for pneumatic tools both from their manufactu-
rers and from experimental tests suggest that the problem of aero-
dynamic nolse reducstion has not,as yet,besn solved.Now the conztruc-
tional solutiens of noise-control mufflers of pneumstic tools can be
divided into a few different groups:
- the absorbing type,in which part of the acoustic energy of a gas
flow is abgorbed by ths absorbing materdal of the muffler,
- the reaonance-reflection type,in whiech nolse reduction 1s the
effect of sound wave cencellation and reflection,and
- the expansion type,this being rather an active one,in which the
acoustic effect is attained by applying an expanding faeility
composed of multihole disca or cylinders.
The acoustlc effectiveness of all these solutions is conditioned by
the over-all dimensions of the ouffler and the cost of its mapufac-
ture.A study of acoustic effects of gas axpansion i porous materials
ghowed a new posaibility of the solution of the pneumatis tool ex-
pander.Somg results of our laboratery and practical investigations
ars presented in this paper,

ACOUSTIC EPPECTS OF GAS EXPANSION IN POROUS ELEMENT

The use of controlled gas expansion in porous damping system and the
application of noilse sliminators in the gas-releasing system device
lot us eliminate total noise from any free gas stream{1](2].

An analysis of the results obtained in laboratory and industrial
taats of practical solutions permits us to formulate some important
characteristics of the flow processa:

= the shoking of gas expansion process in porous materlal has a
multistage character,the number of stages being great,
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- the flow is characterized by smal)l characteristic dimensions,

- the elementary sources of nolse are surrounded by porous mate-
rial ,and

- the parameters of a demping process can be controllad arbitrary
by using sultable granulations and geomstrical shapes of the
element. )

The first of the characteristics mentioned makes it possible to
obtain high choking at the relatively low mean gas veloeity and to
reduce the quantity of acoustic energy generated.

The small characieristic dimensions of the flow imply the genera-
tion high-frequency of acoustic energy.Such a kind of energy is
easily absorbed and insulated by the porous material surrounding
the elementary noise sources.

At last,the granulation and geometrical shape of the elemsnt uzed
permits us to modify the paramesters of the acoustic flow.

The results of & previous studies [3] confirm its practical useful-
ness for aerodymamic nolse reduction in pneumatic tools.The applied
sygtem of gas expansion enables us to decrease the over-all dimen-
sions of the tool and the cests of its manufacture.

STRUCTURE MODEL AND COMPUTATIONAL ALGORITHM

A structure model of the gas flow system of the asrodynamic ncise
eliminator is presented in Fig.1.
The model consists of k - working

. chember,volume V, =f{t) ;¢ - eliminator

Me chamber, V_sconty; w = le-
' . Vi porous ele
’{l"' ment,flow Eharacteristic M a £{P )
AL A and d - inlet flow,charactiristif
M B, s £{P ) jwhere P is the pressure,
[ =™ W © T the temperature,and A the area of
R K.Y the working chamber outlet gap and

Y Ao f(t)

Fig.1 Structure model of the gas
flow system of the aerodynamic noise
= eliminator.
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The flow characteristic of the eliminator.ﬁ ,has to satisfy the con-
dition Pc(t)n Ptm 8t t =t ,where t_ 18 the time of gas releage
from the chambed*R during ofie ayole of the tool work.
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AERDDYNAMIC NOLISE ELIMINATOR

It can be verified by using the algorithm presented in Fig.Z.
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Fig.2. Computationel slgorithm of the noise eliminator parameters.

CONCEPTION OF CONSTRUCTIONAL SOLUTIOFS

Some examples of the constructional selutions of the aerodynamic
noise eliminator of the pneumatic tocls are shown in Pig.2.

The meredynamic noisa eliminator ¢f the moulding-rammer type 6 X 1
is shown in Fig, 2 A,and the eliminator of the desruotion-hammer
type MP-26 & in Fig.Z2 B,where:1 - tool body,2 - piston-rod,3 -upper
chamber,4 - lower chamber,5 - eliminator chamber and 6 -porous ele-
ment.

In both cases the nolse eliminator 1s built in,not added on,and 1t
is designed to meet nolse comirol standards.

The application of the aercdynamic nolse eliminator inoreasaes the
tools diameter only by sbout 5 to 6 om and its welght by about 0.5
to 1.0 kilogram.
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Fig.3. Aerodynsmic noise eliminators of the pneumatic tools.

ACOUSTIC EPFECTIVENESS

Acoustic measurements were taken in sn anachodic chamber undar the
standard working conditions of the tools.Exemplary results are
glven in Fig.4, SPL and OSFL obtained frem 1/3 ootave band analysis,
Curve A relates to the
i':l ;=== nesEss e tool with the elimina-
™ ESSSSss--canaamoccons e tor,B the tool without
wofes T : = *% it and curve K-85 the
: 4 Polish norm of the ao-
e : B = =sosin captable noise level.
R } ‘ As can be seen from
= ; EXE] : the graph OSPL is de-
TR o ] oreased by 20 dB in
iSEis relation to the curve
L = H B and SPL is lowar
f I EASEECRERS “"% then the standard val-
iES5SSa=s: S SESESCEEDE: siiSiiEEss| ues over the whdle
B 40 M0 4 MI 0 (s CIR BN MK oK APL $0i) range of f:requoncy.
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Pig.4. Acoustic effectiveness of the moulding-rammer gliminator,
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