AJIMATBI TEXHOJOTMSUIBIK YHHBEPCUTETiHIH xabapmbichl. 2019, Ne2,

Kak BuaHo wu3 JaHHBIX TaOmMLBl 3,
TokazaTein 00pabOoTaHHBIX TKAHEW IO CpaB-
HEHHIO ¢ TIOKa3aTellIMH  He0oOpaOOTaHHBIX
o0pasuoB mnosblmaioTcs. Koagduuuent ycrtoi-
YUBOCTH K MHKPOOMOJIOTHYECKOMY paspylie-
HUIO Yy O00pabOTaHHBIX TEKCTHIIBHBIX MaTepH-
QOB BO BCEX cilydasx cocraBusl Beimie 80%.
3HadyeHUs] Pa3phIBHOM HArpy3Kd TKaHH IOCIE
MOIUGHUUMPOBAHUA  30JIb-T€JIb  COCTaBaMHU
yBenuuuBatroTest 10 249 H, B oriamume ot
HeoOpaboTaHHOW TKaHW, Y KOTOPOH JaHHBIN
ko3 urmmenT cocrabmi 168 H. B oTmemsHBIX
IpUMepax HaOMI0AAeTCs] HEKOTOPOE CHUKEHHUE
3HA4YEHUs Pa3pbIBHON HArpy3KH, 5TO BO3MOXKHO
CBSI3aHO C COBOKYITHBIM BIIMSIHHEM Takux (ax-
TOPOB, KaK TEMIIEpaTypa U AJIUTEIBHOCTh 00pa-
OOTKH, KOHIIEHTPAIHS BEIECTB B KOMITO3HIINH.

Buoigoown

1. TloBbllIECHUE MHTEHCUBHOCTH OKPACKU
JOCTHTacTCsl TIPU  HCIOJb30BaHUM  aleTara
[UHKA W CUJINKATa HATPUS BBICOKUX KOHICHTpa-
.  HambGonbimue nokasarenun ¢ynkuuu K/S
HAOJIONAIOTCS. MPH KOHLEHTpPALMAX CHJIMKaTa
Hatpust 60-80 r/m.

2. BusyanpHbIi aHaNW3 OKpalleHHBIX
00pa3LoB MoKa3aJl, YTO Cpe/ia KPALICHHUS BIUSET
Ha okpacky. IIpu nepexone OT HEHUTpalIbHON K
KMCIIOH cpelle KpacHUJIbHOM BaHHBI, LBET
o0pasla MEHSETCs, CTaHOBUTCS «TIIyOxe»,
HaCBbIIIEHHEE, TEMHEE.

3. KoapdummeHT yCcTOHYMBOCTH K MHMK-
POOHOIOrNYEeCKOMY Pa3pyLICHUIO Y MOAUDUIIH-
POBaHHBIX TEKCTHJIBHBIX MAaTEpHanoB BO BCEX

UDC 677:687.17
IRSTI 64.33.81

ciydasix Beime 80 %, Mo cpaBHEHHIO ¢ HEOOpa-
OoTaHHBIM 00pa3oOM y KOTOPOTO JaHHBIN
koaddurment coctaBui 63%.
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STUDY OF NOISE PROTECTION PROPERTIES OF
MATERIALS AND CLOTHES PACKAGES

ZH. USENBEKOV?, B.H SEITOV?, S.K. NURBAY?, K. ERBOL!

(*Almaty technological university, Kazakhstan, Almaty)
E-mail: zh.usenbekov@mail.ru

The work is devoted to the study of the noise-protective ability of textile materials used for
special clothing. An installation has been developed that allows measuring the noise level passing
through the materials. Depending on the number of layers of materials, comparative evaluations of
noise-protective capacity are determined. The research method allows to reasonably choose materials
of special clothes for those working in noise-polluted conditions.

Key words: noise, material properties, sound meter, acoustic parameters of noise, noise
protection suit.
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KUIM MATEPUAJIJIAPBI MEH NAKETTEPIHIH IITYJJAH KOPFAY KACHUETIH 3EPTTEY
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(*AMaTBI TEXHOJIOTMSLIBIK YHUBepcuTeTi, Kazakcran, AimMarhbl)
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Kymoic apnaitel Kuimoepzeoe KonOAHBLLIAMBIH WYbLNIOGH KOP2AUMbIH APHATIZAH MEKCHUTb
MamepuanoapviHbly Wiybl10aH Kopeday Kacuemin zepmmeyze apuanzan. Mamepuanoapoan ememin
WIYBLIOBIH OeH2elliH o1ueyze apHaIan KoHOwIp2bl Jcacanzan. Mamepuanoapovly Kadbam caHvlHa
baiinanvicmsl WIYbUI0AH KOP2AyOblH CAIbICHbIPMANApsl Mmenuiepi anvikmanzna 3epmmey. Tacin
WIYBUIOBL  HCAROAUOA HCYMBIC HCACAUMBIHOAD YUWIIH APHAUbl KUIM MamepuaioapblH maHoayza
MYMKIHOIK Oepeoi.

Herizri ce3mep: my, marepuajgjap KacueTi, WIYbLJ 6JIIerill, MYIbIH AKYCTHKAJBIK
napaMeTpJiepi, IybUIIAH KOPFaiiThIH KOCTIOM.

UCCJIEJJOBAHUE ITYMO3AIIIATHBIX CBOMCTB
MATEPHAJIOB ! ITAKETOB OJEX/IbI

JK. VCEHBEKOB', 5.X. CEUTOB, C.K. HYPEAH", K. EPFOJI*

(*AnMaTHHCKHI TEXHOJIOTMYECKHiT yHHBepcHuTeT, Kazaxcran, AMaThbi)
E-mail: zh.usenbekov@mail.ru

Paboma noceauwjena uccne008anul0  UWYMO3AUWUMHBIX CHOCOOHOCHEN  MEKCMUIbHBIX
MaAmepuanos, NPUMEHAEMbIX 01 CReyuanbHoll o0excovl. Paspabomana ycmanoexa, nozeonaouas
3amepums ypoeens wiyma, npOXo0awiuil uepe3 nakem mamepuanos. Onpeoenenvl, 6 3a6UCUMOCHIU
Om KOJIuuecmea cj0e6 MAamepuana, CpAgHUmeIbHble OUEHKU UWIYMO3AUWUMHON CROCOOHOCHU.
Memoo uccnedoeanus nozeonsem 000CHOGAHO BbIOPAMb MAMEPUANbL CREUUATLHOU 00€MHCObl 0711
padomaiouyux 8 Wymo3azpsa3HeHHbIX YC108UAX.

KaloueBble cioBa: miym, cBOWcTBA MaTepHaoOB, LIYMOMep, AKyCTHYeCKHe MapaMeTpbl
yMa, IIyMO3aIMTHBIA KOCTIOM.

Introduction One of the means of protecting the body
Industrial production noises in some cases from the harmful effects of industrial noise is
have such a strong effect on the body that it the use of such materials in clothing items that
affects not only the productivity of the worker, can effectively reduce acoustic oscillations on
but ultimately his health. In many industries, the the way to the human body. This is necessary,
level of industrial noise exceeds the permissible since at high noise levels not only the organs of
values stipulated by sanitary standards, and the hearing and the brain, but also the internal
elimination of noise from its source is not organs of the human body are endangered [1, 2].
always possible. Therefore, reducing the noise level in the
Therefore, the problem of protection from industry helps to improve working conditions,
noise and noise pollution is acute for all spheres increases efficiency, and has a positive effect on
of human activity. Currently, in almost all people's health.
industries there are jobs, where there is Under these conditions, for the complex
industrial noise, the level of which has a protection of a person, the most effective means
negative impact on the person and, as a result, is the joint use of existing personal protective
on the efficiency of the production process. equipment and a sound-proofing suit. In this
The most adverse effect of the acoustic factor case, the selection of materials with sound-
is observed in such industries as oil and gas, reflecting and sound-absorbing properties is
chemical, petrochemical, automotive, aerospace, important. In this regard, a comparative analysis

woodworking, clothing industry and others.
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of the acoustic properties of textile materials Water resistant to 1000 millimeters of water
and packages of them is an important task. column, in which the fabric does not get wet;
Obijects and research methods 2. Denim (100% cotton);
The object of the study are samples of 3. Forvord 240 BO (cotton 35%, polyester
various textile materials and packages of them. 65%) with a water-repellent coating.
Which in varying degrees, have soundproofing Samples of materials prepared samples of
properties and reflecting the modern range of size 100 x 100mm, which are used to determine
textile materials that are used in special clothes the acoustic parameters using a sound level
to protect against the harmful effects of noise on meter.
the human body. Subject of research: the development of
In order to identify which materials are an experimental setup and method for the
most suitable for solving a given research task, comparative assessment of noise-protective
an analysis of their operational (hygienic, properties of materials and clothing packages
physicomechanical, etc.) properties was carried In order to evaluate the noise protection
out. According to the results of the analysis, the properties of clothing material packages, an
following textile materials were selected as the installation for comparative measurement of the
study samples: acoustic parameters of materials used in the
1. Jacket fabric Neptun (polyester 100%) manufacture of noise protection clothing has
with polyurethane coated fabric, applied on the been developed and manufactured.

inner side (wrong side) for waterproofing.
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Figure 1 - Installation diagram (1 - microphone, 2 - sound level meter, 3 - high-speed recorder, 4 - microphone
cylinder, 5 - loudspeaker, 6 - loudspeaker cylinder, 7 - tape recorder, 8 - test).

The installation consists of a low Then, between the cylinder of the speaker of the
frequency signal generator, which is connected loudspeaker 6 and the cylinder of the
to a speaker and microphone. The latter are microphone 4 was placed the test sample 8 or
placed in soundproof insulated pipes. The the package of materials and the sound level
microphone is connected to a sound level meter was measured under the same conditions (I1I,).
that measures the noise level. The tested The difference in noise levels (dB)
package of materials (sample) is placed between measured by a sound level meter with and
the cylinders of the microphone and the speaker. without a sample is the main acoustic criterion
The sound level meter is connected to the for evaluating the noise protection properties of
microphone and attached to the cylinder. the test sample, i.e. the amount of noise

For a comparative assessment of the reduction (dB).
acoustic parameters of the sound level meter 2, The installation diagram is shown in Fig.
the sound level emitted by the loudspeaker 5 1, and the appearance in Fig. 2, 3.

without the test sample (LL1) was first measured.
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3

Figure 2 - Appearance of installation disassembled (1 - microphone, 2 - microphone cylinder, 3 - loudspeaker, 4 -

cylinder of loudspeaker)

For a comparative assessment of the
noise-insulating ability of the material, the
coefficient of the noise reduction value (o) was
determined:

o=100*(LLI-111,)/I11;, where

I, - the amount of measurement of the
sound level emitted by a loudspeaker without a
test sample

IIl,- the amount of measurement of the
sound level emitted by the loudspeaker with the
sample under study.

In order to reduce the error, the number of
measurements for one sample was repeated at
least five times. The advantage of multiple
measurements is a significant reduction in the
influence of random factors on the measurement
error [3].

Figure 3 - Installation appearance: sound level meter readings when measuring the signal without a sample (a) and

with a breakdown (b).

Results and their discussion

It is important to analyze which properties
of materials have a greater impact on the
amount of noise reduction. Obviously,
increasing the number of layers of material
increases the amount of noise reduction.
Therefore, it is of interest to solve the problem
associated with identifying and justifying the
dependence of the noise reduction value on the
physicomechanical properties of the fibers, the
structure of the material, its density and the
number of layers.

Considering the complex nature of the
movement of sound waves in a multi-layered
sample (in particular, multiple reflection of
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sound from material layers), and the fact that
sound passes through each subsequent layer
with a lower volume, it can be assumed that the
decrease in the noise level of each subsequent
layer will be less than the previous (and not
equal to him).

In order to verify the above assumptions,
experimental studies were carried out to reveal
the dependence of the amount of noise reduction
on the number of layers of the same material in
the sample. An experiment to determine the
amount of noise reduction was carried out at a
frequency of 100 Hz for materials: Neptun
jacket fabric, denim, Forvord 240 BO. Studies
were conducted for one, two, three and four
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layers of material. The results of the study are
presented in Figure 4.

According to the obtained experimental
results, graphs of the dependence of the noise
reduction value on the number of material layers
were plotted. Analysis of which showed that the
magnitude of noise reduction in the number of
layers of material has a stepped character (that
is ar>oa>03>04). This dependence is due to the

30

complex nature of the movement of sound
waves in a multilayer sample.

This proves the absence of a directly
proportional relationship between the amount of
noise reduction and the number of layers in the
sample (the contribution of each new layer to
the total amount of noise reduction is less than
the previous one), which must be considered
when choosing the thickness and number of
layers of materials in the package.
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Figure 4 - Dependence of noise reduction on the number of layers of material (Neptun jacket fabric, denim, Forvord

240 BO)with a frequency of 100 dB.
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Conclusion

The results of the work performed:

* an experimental setup has been deve-
loped for comparative assessment of noise
protection properties of materials and packages
of them;
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» criteria for evaluating noise protection
properties of both individual materials and
packages of them are selected;

* The noise protection properties of
materials in a package of clothes with different
surface densities were investigated.
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