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The problem of noise reduction in case of mobile machinery cabins is based on the use of materials
and structures having proper parameters determined by means of calculus and experiments as well.
Thus, the paper presents solutions for noise reduction inside the cabins of construction machinery and

front loaders framed within the limits of C, 85 curve.

1. INTRODUCTION

On the basis of professional studies
regarding the capacity of porous materials to
absorb noise as well as the experimental tests
intended to determine the acoustic absorption
coefficient, this paper treats the methods and
solutions to reduce noise inside the cabins. Thus,
technical means to apply sound absorbent
structures inside the cabins have been stated.
Aiming this, the sound levels before the acoustic
treatment have been measured, calculating the
internal opaque surfaces and the average
absorption coefficient a,. Subsequently to the
acoustic treatment measurements of the interior
noise have been carried out, finding out a
significant noise reduction. Thus, more variants of
sound absorbing structures have been realized and
experimentally evaluated.

2. EVALUATION OF THE INTERIOR
NOISE REDUCTION IN CASE OF
MACHINERY CABINS

For each cabin with given geometrical
configuration can be applied sound absorbent
structures on all its opaque plane or curved
surfaces.

Evaluation of the global noise level
reduction by application of a sound absorbent
treatment to the cabin can be performed by
relation:

AL:lOlgi,dB

where

Ay is the acoustic absorption equivalent surface
area of the cabin before application of the
sound absorbent structure;

A — the acoustic absorption equivalent surface area
of the cabin after application of the sound
absorbent treatment.

In order to calculate the acoustic absorption
equivalent area surface for the cabin, after
application the sound absorbent treatment, the
following relation is used:

n
A=2 a8 2)
i=1
with
S; — the surface corresponding to the section “i” of
the cabin;

o; — the sound absorption coefficient corresponding
to the sound absorbent structure for the section

"i".
The average acoustic absorption coefficient

for the cabin could be expressed by relation:

o = %Z ;S 3)

where S represents the total cabin surface including
the treated part and the remained part as well as the
glass part.

In case of steel sheet the adopted coefficient
is a = 0,08 and for glass o = 0,03. The acoustic
absorption inside the cabin could be characterised

(1) by the absorption constant R given by relation:
4y
Sa.,,
k= l-a ()
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Three technical means for the acoustic
treatment inside the cabin of the frontal loader
MMT 45 are presented. This equipment is
provided with a closed cabin, has bucket capacity
of about 0,5 m® and Diesel engine with a power of
62 kW (45 HP). Figure 1 presents the construction
details for the sound absorbent treatment.

The elementary surfaces of the cabin
components are:

- the geometrical treated surface: S| = 4,7 m%;
- metallic surface remaining untreated: S, =1,7 m’;
- the glass surface: S; = 3,8 m’.

The acoustic absorption equivalent surface is

calculated as:

A= (11S1 + U,zSz + (X3S3
or replacing we obtain:
A=0,07-4,7+0,08-1,7+0,03 - 3,8 =4.8 m* (uA)

The acoustic absorption equivalent surface
before the application of the acoustic treatment is:

Ao=0,08 (4,7 + 1,7) + 0,03 - 3,8 = 0,626 m (uA)

The average acoustic absorption coefficient
is:

S +S, +8;

m

or numerically:

~0,07-4,7+0,08-1,7 +0,03-38
" 47 +1,7 + 3,8

= 0,47

The acoustic absorbent constant is as

follows:

R= (xm (S1+S2+S3)
1-a,
and numerically:
= _047 | 10,2 = 9,04
1-0,47

Figure 1. Construction details for the sound absorbent
treatment of a cabin

3. CONCLUSIONS

Basing on the specific tests, the acoustic
absorption capacity for the porous materials could
be characterised as follows:

a) materials under the form of a textile plate in a
single layer (an uniform thickness) have low
acoustic absorption for frequencies in the

range 0 500 Hz and high acoustic
absorption for frequencies in the range
500 ... 3150 Hz;

b) sound absorbent structures consisting on more
material layers tested in ICECON Bucharest
are characterised by remarkable absorption
(~ 50%) for low frequencies (0 ... 500) Hz
and high absorption (~ 95%) for high
frequencies (500 ... 3150) Hz;

€) evaluation of sound absorbent effect inside
machine cabin could be carried out by specific
quantities: AL increases the global noise
reduction level and R the acoustic absorption
constant of the cabin.
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In respect to the above mentioned ideas one
could appreciate the necessity to determine the
acoustic absorption coefficienta = a(f), the

configuration and geometrical surfaces of the cabin
and calculus estimation of the parameters AL and R
in order to perform the cabin soundproofing.

The used materials and structures are
realised in Romania and the original technical
solutions are patented in the UE countries.
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