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Kax BugHo w3 gaHHBIX TaOmumpel 3,
noxaszareiau oOpabOTaHHBIX TKAHCH MO CpaB-
HCHHIO C TIOKa3aTelsIMH  HEeoOpabOTaHHBIX
obpaszuosB noseimarotcs. KosduueHT yeToii-
YHUBOCTH K MHKPOOHOIOTHUCCKOMY pa3pyLic-
HUIO y 00pabOTaHHBIX TEKCTHIBHBIX MAaTCpH-
ajg0B BO BCEX ciay4vasx coctaBun Beime 80%.
3HAUYCHUSI Pa3pBIBHOM HArpy3KH TKAHH IOCIE
MOIUGHUIMPOBAHUS  30JIb-TEJIb  COCTaBaMU
yeeamumBatorcs g0 249 H, B oramume ot
HEOOpabOTaHHOW TKaHW, V KOTOPOH XaHHBIH
kosdhumment cocrasua 168 H. B oraempHbIx
MpUMEPax HaOMIAACTCS HEKOTOPOEC CHIDKCHHE
3HAYCHUS Pa3pPbIBHOH HArPY3KH, 3TO BO3MOXKHO
CBSI32HO C COBOKYIHBIM BIMSHHEM Takux (ak-
TOPOB, KaK TEMIICPaTypa U ATUTEIBHOCTh 00pa-
OOTKH, KOHIICHTPALUS BEIICCTB B KOMITO3ULIHH.

Boisoowt

1. TloBBIIEHNE MHTEHCHBHOCTH OKPACKH
JOCTHTaeTCsl TPU  HCIOIb30BAHUM  aLeTara
LUHKA U CUJIMKATA HATPHUS BBICOKHX KOHLCHTpA-
muii. HambGompmme nokaszaremu pyaxmun K/S
HaOMIOAAIOTC TPH KOHLCHTPALMAX CHIHKATA
Hatpus 60-80 r/m.

2. BwuzyanpHBIH aHAIN3 OKPAIIEHHBIX
00pasioB MOKa3ajl, 4TO CPeaa KPAICHHUS! BIMSICT
Ha okpacky. IIpu mepexoaec oT HCUTPaTBPHOM K
KHCTIOH cpeac KpacWIbHOW BaHHBI, LBET
o0pa3ua MCHICTCS, CTAHOBUTCA «TIyOxKe»,
HACBHILCHHEE, TCMHEE.

3. KosdduuueHT ycToHunBOCTH K MHUK-
POOHONOTHIECKOMY Pa3pYLICHUIO Y MOAH(DHUIIH-
POBaHHBIX TEKCTHIBHBIX MATCPUANOB BO BCEX

UDC 677:687.17
IRSTI 64.33.81

cay4yasx Beitie 80 %, mo cpaBHCHHUIO ¢ HEOOpa-
OoTaHHBIM OOpa3lOM Yy KOTOPOrO JaHHBIN
ko3¢ dunment cocrasun 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.
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KHUIM MATEPUAJIJAPBI MEH HAKETTEPIHIH ITYJIAH KOPFAY KACHETIH 3EPTTEY
JK. VCEHFEKOB', BX. CEUTOB!, C. K. HYPBAI', K. EPEOJI!

(*AIMATBI TEXHOJIOTHSLIBIK, YHUBEPCHTeTi, Kasakcran, AMarb)
E-mail: zh.usenbekov@mail.ru

AKymoic apnaiivl kuimoepeede Koloanwvliameln Wybli10an KOP2aimolH APHATZAH MEKCHUIb
MamepuanioapoiHbly, Wysll0an Kopeay Kacuemin zepmmeyze apuanzan. Mamepuanoapoan ememin
WIYBLIOBIH, OeHzellin olileyee apHalizan KoHObIpavl cacaizan. Mamepuanoaposiyy Kabam caHvina
baiiiansicmol WYbLIOAH KOP2AyOblH CATbICHbIPMALapsl Mmeauiepi aunvikmanzua zepmmey. Tacin
WIYBLIO0BL  HCA20AHO0A HCYMbBIC HCACAUMBIHOAD YVIMIH dApHAailsl KUiM MamepuaioapvlH maHoaya
MYMKIHOIK Depeoi.

Herisri ceszgep: wy, marepuajaap KAaCHETi, WIYbLT OJILIErill, HIYAbIH AKYCTHKAJIBIK
napamMerpJiepi, IybU1JAH KOPFAHTBIH KOCTIOM.

HCCJETOBAHUE ITYMO3AIIIMTHBIX CBOMICTB
MATEPHAJIOB U ITAKETOB OJAEZAK/IbI

JK. YVCEHBEKOB!, EX. CEHTOB!, C.K. HYPBAI', K. EPEOJI!

(‘Asmaruncknii Texno iornyecknii yausepcurer, Kazaxcran, AiiMarhbi)
E-mail: zh.usenbekov@mail.ru

Paboma nocesaujena uUccledo8anuio  WYMOZAUWUMHBIX  CROCODHOCMEl  MEKCHUTbHbIX
Mamepuanos, RPUMeHSeMbIX 0151 CReYUAIbHoi 0dexcovl. Pazpabomana ycmanoexa, nozeonsouias
3amMepums yposeHv wiymd, npoxoosawuil uepe3 nakem mamepuaios. Onpedeiensl, 6 3aeucumocmu
om Koaluuecmea clloeé Mamepuaid, CPAGHUMENbHbIe OUEHKU WYMO3AWUMHONE ChocobHOCmU.
Memoo ucciedosanus nozsoiisem 0OOCHOBAHO GbIOpAMb Mamepudaibl CREYUATbHON 00eXHcObl 013
pabomarouiux 6 wyMo3azpsa3HeHHbIX YCA08UsIX.

KiroueBble cioBa: 1iym, CBOHCTBA MATEpHAIOB, LIYMOMEP, AKYCTHYECKHE MapaMeTpbl
LIyMa, HIyMO3ALIHTHBIH 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
climination 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, acrospace, important. In this regard, a comparative analysis

woodworking, clothing industry and others.

48


mailto:zh.usenbekov@mail.ru
mailto:zh.usenbekov@mail.ru

AJIMATBHI TEXHOJOTHSLIBIK YHUBEPCHTETIHIH Xadapmbichl. 2019. Ne2.

of the acoustic properties of textile materials
and packages of them is an important task.

Objects and research methods

The object of the study are samples of
various textile materials and packages of them.
Which in varying degrees, have soundproofing
properties and reflecting the modem range of
textile materials that are used in special clothes
to protect against the harmful effects of noise on
the human body.

In order to identify which materials are
most suitable for solving a given research task,
an analysis of their operational (hygienic,
physicomechanical, etc.) properties was carried
out. According to the results of the analysis, the
following textile materials were selected as the
study samples:

1. Jacket fabric Neptun (polyester 100%)
with polyurethane coated fabric, applied on the
inner side (wrong side) for waterproofing.

2

Water resistant to 1000 millimeters of water
column, in which the fabric does not get wet;

2. Denim (100% cotton);

3. Forvord 240 BO (cotton 35%, polyester
65%) with a water-repellent coating.

Samples of materials prepared samples of
size 100 x 100mm, which are used to determine
the acoustic parameters using a sound level
meter.

Subject of research: the development of
an experimental setup and method for the
comparative assessment of mnoise-protective
properties of materials and clothing packages

In order to evaluate the noise protection
propertiecs of clothing material packages, an
installation for comparative measurement of the
acoustic parameters of materials used in the
manufacture of noise protection clothing has
been developed and manufactured.

ma B

c
b

4 1
A L -
Ui 6 ey

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
frequency signal generator, which is connected
to a speaker and microphone. The latter are
placed in soundproof insulated pipes. The
microphone is connected to a sound level meter
that measures the noise level. The tested
package of materials (sample) is placed between
the cylinders of the microphone and the speaker.
The sound level meter is connected to the
microphone and attached to the cylinder.

For a comparative assessment of the
acoustic parameters of the sound level meter 2,
the sound level emitted by the loudspeaker 5
without the test sample (I1I1) was first measured.
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Then, between the cylinder of the speaker of the
loudspeaker 6 and the cylinder of the
microphone 4 was placed the test sample 8 or
the package of materials and the sound level
was measured under the same conditions (I11,).

The difference in noise levels (dB)
measured by a sound level meter with and
without a sample is the main acoustic criterion
for evaluating the noise protection properties of
the test sample, i.e. the amount of noise
reduction (dB).

The installation diagram is shown in Fig.
1, and the appearance in Fig. 2, 3.
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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*(LL[;-1115)/1LI;, where

HI; - the amount of measurement of the
sound level emitted by a loudspeaker without a
test sample

1I1>- 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
crror [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. QObviously,
increasing the number of layers of material
increases the amount of noise reduction.
Therefore, it is of interest to solve the problem
associated with identifving 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 a>o>a3>a4). This dependence is due to the

30
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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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Figure 5 - Graph of the magnitude of the reduction in noise from the surface density

Conclusion

The results of the work performed:

» an experimental setup has been deve-
loped for comparative assessment of noise
protection propertics 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 propertics of
materials in a package of clothes with different
surface densities were investigated.
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KNHEMATHUYECKOE UCCJIEJOBAHUE TEXHOJIOTMYECKOM
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Paboma omuocumcsi K MAUUHOCHPOECHUIO U NOCGAU{EHd AGMOMAMUIAUUY KOHMYPHOU
obpabomku demaneii uzdenus aezkoii npomviiienocmu. Ilpeonazaemcs noewlii cnocod KOHmMypHOIi
obpabomku demadneli U30eaUs KO NPOMBIUIACHHOCMU U YCMPOIicmeo 015 e20 peaiuzayuu, zoe
0e3 OOnOIHUMENbHO NEPEHANAOKU KOHCMPYKYUU MAWUH MOXCHO GbINOJHAMb KOHMYPHbIE CHIPOYKU
PAaIUUHON KPUBU3HDI, MAK KAK YCIPOUCMEO CAMOHACMPAUGAIouieecss, @ KORMyp s61semcs npozpam-
Moii 015 pabomet wieeiinozo poboma PIII550. B pabome npusedetvl pe3yiomampl KUHEMAMUYUECKOZ0
uccieoosanus mexuoiaozudeckoii eozmoxcnocmu PLI550 u nymu ux pacuiupenus.

KaroueBble cj10Ba: MAIIMHOCTPOEHHE, ABTOMATH3ALHS KOHTYPHBIX ONEPALHH, JIerKas
[NPOMBILUIEHHOCTh, JKBHAHCTAHTHASI CTPOYKH, KHHEMATHKA MPOLECCA OpPHEHTALHH, Cnocod
00paboTkH, IIBeHHBIH Po0oT.
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