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Sanayilesme ile artan giiriiltii seviyeleri insan sagligim olumsuz etkilemektedir. Ozellikle yiiksek
giiriiltilii igyerlerinde calisanlarin yiiksek giiriiltiiye maruz kalmasi ig¢i saghigmi olumsuz
etkilemektedir. Bu ¢aligmada, bir tekstil firmasinda dokuma tezgahu tiirli olarak kullanilan kumasg
polisaj tezgahmin giiriiltii ve titresim problemini azaltmak i¢in bir dizi ¢aligmalar yapilmistir.
Calisanlarin giiriiltilye maruz kaldiklar1 ¢aligma alaninda bulunan tezgahlardan kumas polisaj
makinesi, pilot ¢alisma tezgahi olarak secildi. Polisaj tezgahi ve ¢evresinin bazi noktalarindan
giiriiltii ve titresim Slgtimleri alinmistir. Alian titresim ve giiriiltii l¢timleri analiz edilerek polisaj
tezgahinin giiriiltii ve titresim seviyeleri ve karakteristikleri belirlendi. Makinenin giiriiltii
emisyonlarini azaltmak icin gesitli giiriiltii ve titresim izolasyon uygulamalar1 yapilmistir. Ofis
caligma alanina giiriiltii iletimini azaltmak i¢in ofisler ile kumas isleme alani arasina giiriiltii duvar
kuruldu. Fan kanallar1 ise ses yalitim malzemeleri ile kaplanmistir. Titresim kaynakli giiriiltiiyii
azaltmak i¢in tezgah ayaklarinin altina titresim izolasyonlu kauguk takozlar yerlestirilmistir. Ayni
kosullarda tekrarlanan 6l¢lim ve analizler sonrasinda, polisaj makinesinin giiriiltii ve titresim
seviyelerinin 6nemli 6l¢lide azaldigr gorilmiistiir.
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Increasing noise levels with industrialization adversely affect human health. Especially in high
noisy workplaces, the exposure of workers to high noise negatively affects worker health. In this
study, a series of studies have been carried out to reduce the noise and vibration problem of a
polishing bench, a weaving loom in a textile company. A fabric polishing bench in the working
area where workers are exposed to its loud noise was chosen as the pilot fabric machine. Noise
and vibration measurements were taken from some points of the polishing bench and its
surroundings. By analyzing the vibration and noise measurements taken, the polishing bench noise
and vibration characteristics were determined. Some noise and vibration isolation applications
have been implemented to reduce the noise emission of the bench. In order to reduce noise
transmission to the office workplace, a noise wall was set up between offices and the fabric
processing area. The fan ducts were covered with sound insulation materials. For reducing
vibration-induced noise, vibration isolation rubber pads are placed under the bench legs. After
repeated measurements and analyzes under the same conditions, it was observed that the noise and
vibration levels of the polishing bench were significantly reduced.

https://dx.doi.org/10.30855/gmbd.2021.02.05

*Corresponding author: hdal@sakarya.edu.tr

To cite this article: Dal, H. and Baklaci, M. “Noise and Vibration Abatement Study on a Fabric Polishing Machine”, Gazi
Journal of Engineering Sciences, vol.7, no.2, pp. 121-133, 2021. doi:https://dx.doi.org/10.30855/gmbd.2021.02.05


https://orcid.org/0000-0003-2868-9463
https://orcid.org/0000-0002-1415-0558

122 Dal, Baklacy/ Gazi Miihendislik Bilimleri Dergisi 2021 7(2). (2021) 121-133

1. INTRODUCTION (GIRis)

The increase in high mechanization and heavy
industry has brought the noise problem with it. Each
country has its own laws to protect workers from
exposure to noise. These laws require workplaces to
take the necessary precautions to protect the health of
employees from noise. Serious adverse effects of
workplace noise are physical, physiological,
psychological, performance loss, etc. It reveals effects
such as [1]. Especially noise-based disturbances are
common in iron and steel, printing and rolling workers
in addition to textile workers. Many improvements
have been made to regulate these adverse situations
occurring in the working environments of industry
employees around the world [2].

Due to all these negative effects, many studies
have been carried out on the negative effects of noise
caused by machinery and equipment. Noise-based
hearing loss is seen as an occupational disease that
occurs especially in textile workers. This situation
occurs with prolonged exposure to high sound levels.
In the industry, noise-based ailments are tackled by
using protective equipment such as hearing protection
equipment. In a study carried out by Jayawardana et
al., the quality of the noise level existing in a textile
factory and the distribution of the noise within the
factory are examined. Then, a mathematical model
was developed to estimate the noise distribution in the
factory, and the mathematical model was verified with
the noise data obtained in the factory by standard
methods. Finally, suitable noise control panels were
designed to prove the effectiveness of the noise
control method experimentally, and a pilot application
was carried out [3]. In another study, Noweir and
Jamil took noise measurements in different octave
bands in textile, printing, and paper production
industries and then identified the sectors with the
highest noise pollution.

As a result, based on the experimental results
obtained, recommendations for appropriate noise
control and worker protection for the sectors are
presented [4,5]. In another study, Talukdar conducted
a study on noise pollution and control in textile
factories in India [6,7]. Johnson proposed an
analytical model for the noise generated by the
vibrations of a weaving machine in his thesis. It has
been observed that the proposed analytical model does
not fully comply with experimental data obtained at
low frequencies but gives good results for octave
bands between 1000 Hz and 31500 Hz [8].
Alimohammadi and et al. researched the disturbances
caused by noise in workers working in the textile

industry. In the study under consideration, 162 textile
workers who were exposed to excessive noise were
selected. When the results obtained were evaluated, it
showed that educational intervention could cause an
increase in the noise problem by affecting their
attitudes among workers [9]. Navarro et al. examined
the acoustic performance of microcapsule reinforced
woven textile products using the filling technique.
Then, the sound absorption effects of 6 different
woven textile products with the same microcapsule
concentration were examined. The results obtained
showed that the change of sound absorption
coefficient of doped woven fabric was dependent on
the experimental setup, microcapsule concentration,
and fabric type [10]. In another study, Zaw et al.
conducted an experimental study on 226 employees
working in the weaving department of a textile
company to determine their exposure to noise levels
and their hearing loss. When the results obtained were
evaluated, it was determined that 66.4% of the
employees were exposed to noise above 85 dB and
hearing loss occurred in 25.7% of the employees
[11,12].

In addition to the textile industry, noise pollution
occurs in iron and steel factories due to the vibration
in machinery and equipment. As a result, workers
working in iron and steel companies are exposed to
this noise pollution. In a study conducted on
employees exposed to noise in iron and steel
companies, 468 employees who were exposed to noise
were selected. When the results obtained are
examined, 89% of the employees are exposed to noise
above acceptable sound levels. At the same time, it is
understood that 45% of these employees do not use
any protective equipment [13,14]. In another study
conducted in the iron and steel industry, Harmadji and
Kabullah conducted an experimental study to prove
that chronic exposure to high machine noise can lead
to noise-induced hearing loss in the employee. They
took sound measurements on randomly selected 50
workers (25 production employees, 25 management
employees) in the environment where they worked for
six months. When the results obtained are examined,
the average sound level in the production section was
measured as 102 dB and 60.4 dB in the control
section. It was determined that 4% more noise-based
hearing loss occurred in workers working in the
production department compared to the workers in the
management department [15,16,17].

Finally, Sriopas et al. conducted an experimental
study on hearing loss occurring in workers working in
the welding department of an automobile part
manufacturing company. When the results are
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examined, it confirms that exposure to noise levels of
90 dB and above increases the risk of hearing loss in
both ears. In addition to the results obtained, it has
been revealed that people who have worked for ten
years or more have a significant hearing loss in both
ears [18]. It is an obligation to control workplace noise
due to its stated negative effects on human health [2].
For this reason, legal regulations have been made in
many countries in order to keep the noise level in the
workplaces below the danger limits. Noise limit
values have been determined in most inducstrial
countries to control the noise and be protected from
the negative effects of noise in the workplaces. The
OSHA  (Occupational  Safety and  Health
Administration), which was implemented in the USA
in 1970 and is constantly updated, is taken as a
reference or applied by many countries. OSHA states
that the noise level in the workplace must be known.
At the same time, according to OSHA, if you feel the
need to raise your voice to be heard in 3 steps in the
workplace, the noise level of your environment may
be above 85 dB [19,20]. In this arrangement, the
periods that can be worked under the effect of
different levels of noise are given in Table 1.

Table 1. Permissible noise exposures in workplaces

(Isyerlerinde izin verilen giiriiltii seviyesi)

Duration per day Sound level dba slow

response

8 90

6 92

4 95

3 97

2 100
lor's 102
1 105

Vs 110

Y4 or less 115

According to CDC (The Center for Disease
Control), the health of 22 million workers worldwide
is affected by excessively noisy workplaces every
year. Even the loudest noises are preventable [21]. In
this study, noise and vibration analyzes of a loom used
for fabric polishing in a fabric production facility were
carried out. Various experimental setups have been
prepared to reduce the noise and vibration of the
counter. For this purpose, fans and air ducts are
covered with sound-absorbing materials. A noise
isolation wall was placed between the office and the
polishing machine in order to reduce noise
transmission. With the help of vibration measurement
and analysis results, in parallel with theoretical
calculations, antivibration rubber pad selection was

made for machine feet, and vibration-based machine
basic design was realized. According to the vibration
and noise measurements taken again after the
improvement works, it was determined that the noise
and vibration levels of the bench decreased
significantly.

2. MATERIAL AND METHOD (MATERYAL VE
METOD)

2.1. Study Area and Definition of the Case (Calisma
Alani ve Problemin Tanimlanmast)

In this study, the noise and vibration of a textile
polishing machine, which is an important source of
noise in terms of occupational and worker health in an
industrial textile factory, was selected as a research
subject. There are a large number of looms and
machines used for various purposes in the textile
production industry. An average of 3 workers works
at each workbench. The selected pilot worksite is the
noisiest work area in the company. Most of the
machines in the working area consist of benches such
as shearing, brushing, finishing, polishing, which are
used to give the fabrics a polished and shiny
appearance. There is also a work office in an area
close to the benches. Among these benches, the
position of the polrotor polishing bench, which is
close to the work office and where the most
complaints are concerned, is shown in Figure 1.

- r
WE i_' [T o
SCISSORS SCISSORS

Office 1

Office 2

DOST COLLECTOR

: | run|yuan|
| polnator
Office 3 —

Research and Development Offices

Figure 1. Location of polrotor polishing machine

(Polrotor polisaj makinesinin konumu)

The task of the Polrotor polishing machine is to
make the pile (polishing) and lift (embossing) of the
velvet-style pile (pile) fabrics. The machine under
consideration is the RN420A model of the Runian
company. The polishing bench is approximately
4150x4415 mm in size, with double polrotor
cylinders (rotating channel cylinder (see Figure 2), a
mass of approximately 6500 kg, and a power of 144
kW [22]. These polrotor cylinders can be rotated
in both
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directions and can be operated independently or
together.

Babyface velvet fabric has been chosen for the
polishing process. R The fabric given to the loom in
rolls enters the polrotor cylinders with polishing
blades on it, rotating at 1000 rpm and heated up to
180-200 oC, and leaves the loom in the direction of
the arrow shown in Figure 1 at a speed of 18 m / min.
Moreover, the working parameters of the machine are
given in Figure 3. Fabric particles coming out of dust
from the polrotor roller and sanding rollers are
transferred from the air ducts to the dust collecting
units near the machine by means of fans (Figure 4).

Figure 2. Fabric feeding input of the loom
(Tezgahin kumasg besleme girisi)

B
80

Figure 3. Working parameters of the polishing
machine (Polisaj makinesinin ¢alisma parametreleri)

Imbalances in the polrotor cylinder and other parts
of the machine, vibrations that occur due to the
machine being placed both directly and unevenly on
the floor, vibrations transmitted by other machines to
the floor, as well as the fan and air ducts are important
noise sources.

In order to make a preliminary evaluation, the
background noise levels of the work area and noise
measurements were taken on all benches, and it was
confirmed that the polrotor polishing machine was the

dominant noise source. In addition to that, it is known
from the literature that the most accurate noise
reduction technique is to reduce the noise of the
loudest machine. [23]. For this reason, noise reduction
studies have been carried out on this polishing
machine.

Figure 4. Polishing bench work area (Polisaj tezgahinin

calisma alani)

Bruel & Kjaer 2250 series sound level meters and
hand-held analyzer were used for noise measurement
and analysis on the bench. Bruel&Kjaer 2250 and its
noise analysis software conforms with the relevant
standards IEC 61672-1 (2013) Class 1 [24],
ANSI/ASA S1.4-2014 Class 1 [25] and IEC 61260-1
(2014) 1/1-octave bands and 1/3-octave bands, Class
1 [26]. The microphone used for noise measurements
is Bruel&Kjaer 4189, capable of measuring up to 140
dB. Before the noise measurement periods, the
microphone used was calibrated with the Bruel &
Kjaer 4231 microphone calibrator. The type of 4231
calibrator device is Class 1 according to EN/IEC
60942 (2003) [24] and ANSI S1.40-2006 [27].

As seen in Figure 5, noise analyzes were made by
taking logarithmic averages of the noise
measurements taken from each corner of the polishing
machine three times for 60 seconds. The microphone
was placed 120 cm above the ground and 1 m away
from the corners of the polishing machine by means
of a tripod. During all measurements, the
measurement and environmental conditions were kept
the same. A-weighted equivalent sound level (LAeq
in dBA), which is closest to the sensitivity of the
human ear, was used for noise measurements. For
frequency analysis of machine noise, a 1/3 octave
band filter was chosen.

The noise components of the Polrotor polishing
machine were determined as the noise of the machine
itself, the front and rear polrotor noise, the fan noise,
the fabric noise, and the noise of the other machines.
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In order to determine the noise characteristic of the
machine, it is necessary to know the noise levels of all
the mentioned noise sources. For this purpose, nine
different measurement scenarios were applied to
detect all noise components (Table 2). In stable
working conditions of the machine, noise
measurements were taken after each machine
component operated for 5 minutes.

A D
] )

POLISHING

MACHINE

B. .C

Figure 5. Noise and vibration measurement points of
the polishing machine (Polisaj makinesinin giiriiltii ve
titresim ol¢tim noktalary)

Accordingly, without operating any of the
polrotors, fabric feeding rollers, fans, and other
machines, only the machine itself was operated, and
noise measurements were taken from A, B, C, and D
corners of the machine (Figure 6). The noise level of
the machine itself (motortelectrical noise) was
determined by taking the logarithmic average of the
noise levels taken from the four corners of the
machine with the help of Equation 1. Similarly, only
the fan group was operated, and the fan and noise
levels of dust-air suction ducts were determined.
Then, by operating the machine and polrotor one
together, the total noise level of the machine and

polrotor one was recorded. With Equation 2, the noise
level of Polrotor one was determined by subtracting
the machine's own noise from the total noise level.
With similar measurement and calculation methods,
individual noise levels of the total noise components
(machine, polrotor 1, polrotor 2, fan, fabric, all
machines) of the polishing machine were calculated
separately.

Figure 6. Noise levels measurement at point B
of polishing machine (Polisaj makinesinin B

noktasindaki giiriiltii seviyesi ol¢iimleri)

10t4eq;/10
LAegmacnine = 10108 (?) (1
LAeqpolrotom =10 log(loLAeqt/lo

2

-1 OLAeqmachine/lo)

Table 2. Noise measurement scenarios (Giiriiltii slgiim senaryolart)

Machine Polrotor 1 Polrotor 2 Fan Fabric All machines
™) (P1) (P2) &) €Y)]
1.Meas. v
2.Meas. v
3.Meas. v v
4 Meas. v v
5.Meas. v v 4
6.Meas. v v v v
7.Meas. v v 4 v
8.Meas. v v v v v
9.Meas. 4 v v v v v

2.1. Vibration Measurements (Titresim Olgiimleri)

It is also important to determine the vibration-
induced noise levels of the polishing machine.
Vibration-induced noises generally occur in low-
frequency regions. It is known that the human ear is

more sensitive to low-frequency noise than to high-
frequency noise. This shows that vibration-
originated noise is important in terms of noise
exposure of workers. In addition, machine vibrations
are important for product quality.
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Bruel&Kjaer Photon+ vibration analysis device
(DAQ), and RT Pro Photon vibration analysis
software were used for vibration measurements
(Figure 7). Bruel&Kjaer 4533-B-002 accelerometer

with 482.7 mV/g sensitivity was used for
acceleration measurements. When the machine
reaches a stable operating period, vibration

measurements were taken for 60 seconds at a
frequency resolution of 0.1 Hz. The maximum
sampling frequency is 1000 Hz.

setup (Titresim

Figure 7. Vibration measurement

olgiim diizenegi)

The vibration measurement plan given in Table

3 was applied to determine the vibration
components of the polishing machine.
Unlike noise measurements, vibration

measurements are taken, while other machines
are constantly in operation because the factory is
in the non-stop production phase. Nevertheless,
unlike noise measurements, vibration levels and
vibration isolation performances of each machine
foot were evaluated separately.

In order to determine the vibration intensity of
the polishing machine, vibration measurements
were taken from the four legs of the machine and
from the points where the feet touch the ground
(Figure 8). The time and frequency responses of
the vibration measurements taken were recorded.
The vibration isolation performance between the
machine and the ground was evaluated by
examining the time and frequency responses.
In order to evaluate the vibration intensity,
RMS (Root Mean Square) acceleration values
of the time responses of each measurement were
calculated using Equation 3.

Dal, Baklaci/ Gazi Miihendislik Bilimleri Dergisi 2021 7(2). (2021) 121-133

X+ x2 + 4 x2
n

3)

agrms =

In Equation 3, x4, x,, ... x, are the acceleration
amplitudes, and n is the total sampling number.

a. o b.
Figure 8. (a) Machine foundation vibration
measurement and (b) Machine foot vibration

measurement ((a)Makine temelinin titregim olgiimii ve
(b)makine ayagun titresim ol¢iimii )

Using the relationship between the machine feet
and the acceleration amplitudes agys taken from the
machine base, the vibration isolation performance of
the machine can be calculated. For this purpose, how
much of the machine vibrations are transferred to the
ground or how much of the ground vibrations are
transferred to the machine is calculated with the help
of Equation 4.

4)

In Equation 4, T, is the vibration transmission
amount, § is the damping ratio, ® machine polrotor
cycle, and w, is the natural frequency of the
machine. In the current situation, there is no
vibration isolation as the machine is placed directly
on the ground. For this reason, it has been observed
that the amount of vibration insulation is very bad.
This situation creates an extra source of the noise.

Table 3. Vibration measurement scenarios (Titresim él¢iim senaryolar)

Machine Polrotor 1

Polrotor 2

Fan Fabric

M) (P1) P2) (F) (T) All Machines
1.Meas. v v v
2.Meas. 4 4 v
3.Meas. v v v v
4 Meas. v v v v v
5.Meas. v v v v v v
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2.2. Noise and Vibration Abatement Studies
(Giiriiltii ve Titresim Azaltim Calismalary)

Three different insulation applications have
been made to improve the noise and vibration
performance of the polishing machine. Two of them
are insulation applications for noise control and the
other for vibration control. For noise control, first of
all, fan suction ducts are covered with 19 mm
thickness IzocamFlex acoustic insulation blanket.

The acoustic insulation materials used are
elastomeric rubber-based, closed-pore,
homogeneous sheet-shaped material with a cell
structure. The insulation material was attached to the
suction pipes by means of adhesive elastic bands, as
shown in Figure 9.

The second acoustic insulation application is the
noise wall application. For this, a trapezoidal sheet
wall with a thickness of 0.7 mm was installed
between the polishing machine and the working
office. In order to increase the noise absorption of
the wall, acoustic foams were placed between the
trapezoidal profile plates, as shown in Figure 10.

Antivibration rubber pads were placed on the
machine's feet, as shown in Figure 11, for the last
application performed to improve the vibration and
noise performance of the polishing machine. The
stiffness of the vibration pads was calculated using
Equation 4 for a 10% vibration isolation and a
damping ratio of 0.1.

Figure 9. Dust suction ducts covered with IzocamFlex acoustic insulation material (izocamFlex akustik yalitim

malzemesi ile kaplanmus toz emis kanallar)

Figure 11. Antivibration rubber pad and its assembly (Titresim 6nleyici kauguk takoz ve montajt)
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3. RESULTS AND DISCUSSIONS (SONUCLAR
ve TARTISMA)

For reducing machine noise, noise
measurements were taken before any insulation was
applied. The noise levels of each noise component
were obtained by taking the logarithmic average of
the noise measurements taken three times from each
corner of the machine. 1/3 octave band analysis
results of the effect of each noise component on the
total noise level are shown in Figure 12. According
to Table 1, as the effect of new noise components is
included in each measurement stage, the total noise
level increases. In the first measurement, the noise
level is lower than other measurements at all octave
band center frequencies because only the machine is
operating. In the last measurement, the total noise
level is maximized as all noise components, and all
other machines are working. According to 1/3
Octave band analysis, it is understood that the noise
frequency range of the machine is between
approximately 50-12500 Hz. The dominant
frequency band is seen to be between 125-2500 Hz.

The vibration-induced noise level of the
polishing machine should be determined. For this
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reason, the vibration isolation performance of the
machine with the floor has also been examined. In
this way, vibration levels from the machine to the
ground and from the ground to the machine can be
determined. For the vibration isolation performance,
vibration measurements of all the feet of the machine
as well as the ground where the feet of the machine
touch were taken.

Vibration isolation performances of each foot
were determined by using RMS values of floor and
machine feet vibrations. According to the first
vibration measurements, it was determined that there
was no vibration isolation application and the
vibration isolation of the machine was quite bad.
Most of the machine vibrations are transmitted to the
floor. However, ground vibrations originating from
other machines are transmitted directly to the
machine (Figure 13). In addition, it has been
determined that the vibration levels of all machine
feet are not equal and are very different from each
other. This difference shows that different
antivibration rubber is required for each machine
foot.

oo

S2as f A e .. N\\
TR, N, N
u A e
. ;\‘ - \\
L s - = L .
i L] | . :\\\
—a—M u \:\\‘ N
—— M+P1 Y
|
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—*— M+P1+P2+F+T
—+— ALL MACHINES
1250 12500

1/3 Octave Frequencies [Hz]

Figure 12. 1/3 Octave band frequency response of the polishing machine before insulation applications (Yaliim

uygulamasindan énce polisaj makinesinin 1/3 octave band frekans cevabi)

The vibration-induced noise level of the
polishing machine should be determined. For this
reason, the vibration isolation performance of the
machine with the floor has also been examined. In
this way, vibration levels from the machine to the
ground and from the ground to the machine can be

determined. For the vibration isolation performance,
vibration measurements of all the feet of the machine
as well as the ground where the feet of the machine
touch were taken. Vibration isolation performances
of each foot were determined by using RMS values
of floor and machine feet vibrations. According to
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the first vibration measurements, it was determined
that there was no vibration isolation application and
the vibration isolation of the machine was quite bad.

Most of the machine vibrations are transmitted to
the floor. However, ground vibrations originating
from other machines are transmitted directly to the
machine (Figure 13). In addition, it has been
determined that the vibration levels of all machine
feet are not equal and are very different from each
other.

This difference shows that different antivibration
rubber is required for each machine foot. Elastic

129

coefficients of vibration isolation pads were
calculated by using Equation 4 to improve the
vibration isolation performance of the machine.
Accordingly, the stiffness of the vibration rubber pad
to be placed on each machine foot in order to provide
10% vibration isolation was calculated as in Figure
14.

After the antivibration rubbers, whose elastic
rigidity was computed, were placed under the
machine feet, significant vibration isolation for the
machine was observed (Figure 15).

Accelerometert)_0 Accelerometar(f)

gn
B&dRh
05000
0.4000
0.3000
0.2000
01000

-0.1000 §
-0.2000
-0.3000
-0.4000
-05000
B

D T T D
0.080 0120 0160 0.200

T
0.040

=

i
0.240
Time (seconds)

Accelerometer()_0: RMS=0.169
Accelerometert): RMS=0134

i
)

j

|
Wl\

0
0.360

w

v 0 ! I T 1
0.280 0.320 0.400 0.440 0.480 0.500

Figure 13. Vibration response of the machine for the A foot and the foundation before vibration isolation
(Titresim izolasyonundan énce makinenin A ayagi ve temeli igin titresim cevabi)
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Figure 14. Stiffnesses of antivibration rubber pads placed under feet of the machine (Makinenin ayakiarina
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Figure 15. Vibration response of the machine for the A foot and the foundation after vibration isolation (Titresim

izolasyonundan sonra makinenin A ayagi ve temeli i¢in titresim cevabi)

In order to reduce the noise levels of the
polishing machine, after the fan suction pipes were
covered with acoustic insulation material and after
the vibration rubber pad was placed on the machine's
feet, all measurements were repeated under the same
conditions. Thus, the effects of both noise and
vibration insulation on the noise levels of the
polishing machine were determined separately
(Figure 16). Accordingly, it was determined that the
component with the least impact was the idle noise
of the machine. It is understood that the fan and
fabric noise components are the dominant noise
sources. For the polishing process, polishing
polrotors apply pressure to the fabric fed to the loom
and apply rapid shearing force at each turn. This
causes low-frequency fabric cutting noise.

According to the measurement results, it is seen
that fabric noise is the most dominant source of the
noise. For this reason, it is understood that the fabric
noise should be reduced first in order to reduce the
total noise of the machine. However, the ability to
reduce fabric cutting noise is related to the structural
design of the machine. Since it is not effective to
interfere  with the structural design and
manufacturing processes of the machine, no
measures have been taken to reduce fabric noise.
Nevertheless, it is clear that the measures are taken
to reduce fan noise, and vibration-induced noise is
quite beneficial. During the active operation of all
the machines in the work area, a significant noise
reduction of 7 dBA approximately has been
achieved. This is an important level for workers
exposed to noise.

Vibration-induced noises affect employees more
because they are low frequency and high amplitude.
The application of the vibration pads significantly
reduced the vibrations caused by the polrotor
cylinder. It is seen that vibration-induced high

amplitude noise components decrease as vibration
pads reduce machine vibrations.

There are working offices in the back of the
fabric processing area where the polishing machine
is located. Office workers, as well as production
workers, are disturbed by the noise level of the fabric
processing area. In order to reduce the transmission
of the noise coming from the production line to the
work area, a noise abatement wall was installed
between the benches and the offices. In order to see
the effect of the noise abatement wall, measurements
were taken before and after the application of the
wall, at a distance of 2 m from the wall, while all the
machines were working actively. Results regarding
the noise abatement of the wall are given in Figure
17. It was observed that the noise level on the fabric
processing area was reduced up to 10 dBA
approximately by the installed noise wall. The 10
dBA noise reduction is a significant improvement in
terms of noise exposure of office workers.

90
85

80

LAeq [dBA]

Before any insulation After insulations and
wall application

Figure 16. Comparisions of noise levels in the

office area (Ofis alanindaki giiriiltii seviyelerinin
kiyaslanmasi)
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Figure 17. Comparisions of the noise levels after noise and vibration insulation application (Giiriiltii ve

titresim izolasyon uygulamasindan sonra giiriiltii seviyelerinin kiyaslanmast)

4. CONCLUSIONS (SONUCLAR)

In the research study, noise and vibration
reduction studies of the polishing machine, one of
the loudest benches in a textile factory where the
velvet fabric production is made, were carried out.

For noise and vibration abatements, the noise and
vibration levels of each machine component
contributing to the machine's total noise level were
determined by experimental measurements and
calculations. When the measurement data were
examined, it was seen that each machine element
contributed to the total noise level of the machine
separately. The noise and vibration analysis
determined that the dominant noise sources were fan
noise, fabric polishing noise, and vibration
originated noise. For reducing the noise effects of the
dominant noise components, fan air inlet ducts are
covered with special acoustic insulation material to
reduce fan noise.

Interestingly, according to the vibration
measurements, it was understood that each machine
foot produced different vibration levels. Significant
differences between the vibration levels of the
machine feet were an indication of increased
machine noise and the need for vibration isolation of
the machine. In order to reduce the vibration of the
machine and the noise level caused by vibration,
firstly were calculated vibration insulatoin ratios of
the machine feet. Next, the required rigidity and
damping ratios of the vibration wedges placed on the
machine feet were calculated for vibration isolation.
Then suitable rubber pads were determined and
applied to the machine's feet. According to the noise
and vibration measurements before and after the

insulation applications, approximately 7 dBA noise
abatement was achieved. At the same time, an
acoustic panel wall was built between the noisy
production line and the working office. As a result,
the noise transmission to the office areas has been
reduced by approximately 10 dBA by noise cutting
panel.

According to the results of the study, vibration
and noise isolation applications of the machines
must be made to protect the health of workers and
employees. Work offices should be located as far
away from noisy areas as possible. Various
applications should be made to reduce noise
transmission between noisy areas and work offices if
this is not possible. Furthermore, this study will
quickly guide the steps to be followed for noise and
vibration reduction studies of noisy production
machines in industrial areas.
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