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Abstract. The purpose of this article is to assess the level of industrial noise at a Foundry and mechanical plant. To
assess the level of industrial noise, measurements were carried out in the workshops of the Foundry and Mechanical
Plant, such as: steel workshop, iron foundry, mechanical workshop. The foundry and mechanical plant uses a wide
variety of equipment, the operation of which is accompanied by intense noise, which significantly worsens working
conditions. Frequency and time static analysis is used to assess the harmful effects of high-level noise. People working
in steel, iron foundry and machine shops, where the main sources of noise are noises arising during the technolo-
gical process, expose their bodies to the harmful effects of noise. As a result of the measurements carried out, the

most noisy workplaces were identified in the workshops of the foundry and mechanical plant. Based on the obtained
measurement results, it can be concluded that there is an increase in noise in the range from 1,3-11,9 dB at the
workplace of the shaper, the punching grid and the farmer.

Keywords: industrial noise, harmful effects of noise, human auditory organs, foundry and mechanical plant, harmful
factors, dangerous factors, noise source, vibration, sound pressure level, noise level, hearing sensitivity, noise

measurement, workplace of the farmer, shaper.

Introduction

Kazakhmys Corporation is a successfully
developing industrial complex, many employees
of which are engaged in heavy work. The specifics
of the corporation's production facilities require a
careful approach to occupational health and safety.

One of such productions is the Zhezkazgan
Foundry-Mechanical Plant. At the Zhezkazgan
Foundry-Mechanical Plant there are such harmful
and dangerous production factors as noise, vibration,
gas contamination, dustiness, high temperature,
humidity, high pressure and etc.

Zhezkazgan Foundry-Mechanical Plant consists
of the following workshops: steelmaking workshop,
iron foundry, mechanical workshop, electrical
workshop and welding and forging workshop.

The development of production capacities of
modern equipment in the mining and metallurgical
complex leads to a steady increase in noise and
vibrations harmful to the human body, which
worsens the working conditions of the personnel
directly working on it. The problem of noise is one
of the most acute problems of the development of
modern civilization. Almost every second inhabitant
of our planet feels the unfavorable acoustic effect to

one degree or another.

The impact of noise on the human body in the
conditions of a foundry-mechanical plant occurs
against the background of other unfavorable factors
of the production environment (vibration, dustiness,
etc.). The combined effect of these factors increases
the harmful effect of noise on the body [1, 2].

A person's life takes place when exposed to
various noises and vibrations. Noise has a harmful
effect on all human organs. The mechanism of action
of noise on the body is complex and insufficiently
studied. When it comes to the influence of noise,
usually the main attention is paid to the state of the
hearing organ, since the auditory analyzer primarily
perceives sound vibrations and its defeat is adequate
to the effect of noise on the body. Along with the
hearing organ, the perception of sound vibrations can
partially be carried out through the skin by vibration
sensitivity receptors [3].

Medical research has shown that high-intensity
noise has a negative effect on a person. When noise
affects the environment, there are medical, social
and economic aspects that should be considered in
conjunction with each other [4].

Doctors note «noise sickness», which
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characterized by a complex of symptoms: decreased
auditory sensitivity, changes in digestive function,
cardiovascular insufficiency, neuroendocrine
disorder [5, 6].

The sensitivity of hearing decreases during the
action of noise. A temporary decrease in auditory
sensitivity, called hearing adaptation, is a protective
reaction of the body. Following the adaptation comes
fatigue of the hearing organ — the first symptom of
the pathological process, which gradually develops
into deafness and complete deafness. The main
sign of hearing loss is a strong decrease in hearing
sensitivity at high frequencies. Hearing should be
considered damaged if the average sensitivity of
the hearing organ, determined by the audiometer at
frequencies of 500, 1000 and 2000 Hz, has decreased
by at least 25 dB [7].

Research results

Frequency and time static analysis is used to
assess the harmful effects of high-level noise.

To date, specialists have accumulated sufficient
experience in combating industrial noise. The
most well-known methods for reducing industrial
noise include: sound insulation, sound absorp-
tion, the use of vibration-absorbing materials based
on non-metals (plastics, rubber, etc.), increasing
the rigidity of the structure in order to reduce
the amplitude of vibrations, the use of damping
devices, the use of steels and alloys with increased
dissipative characteristics, rational arrangement of
equipment, silencers, personal protective equipment,
organizational measures.

Industrial noise has a harmful effect on the
human body. Especially, pulse noise is very harmful.

A person has unequal sensitivity to sounds of
different frequencies. Therefore, one of the important
characteristics of noise is its frequency f, measured in
hertz (Hz).

Noise of even small levels has a significant impact
on the auditory analyzer, which is connected through
the central nervous system with various organs of
human vital activity. Therefore, noise has a harmful
effect on the whole body. Prolonged exposure
to intense noise on a person leads to diseases
of the central and nervous autonomic system,
cardiovascular system, internal organs and mental
disorders. Pronounced psychological reactions
manifest themselves, already starting with noise
levels of 30 dB. Disorders of the nervous autonomic
system and peripheral blood circulation are observed
at a noise of 40-70 dB. The effect of noise in 50-60 dB
on the central nervous system is manifested in the
form of slowing down human reactions, violations
of the bioelectric activity of the brain with general
functional disorders of the body and biochemical in
the structures of the brain. Intense noise with daily
exposure leads to a decrease in labor productivity,
an increase in general and occupational morbidity
(hearing loss — noise sickness). Hearing impairment
or complete loss of hearing is the main criterion for

noise exposure during physical work. For intense
mental work, neuropsychiatric disorders caused by
noise exposure come first. These conclusions are the
basis for the hygienic regulation of permissible noise
levels in various work activities [8, 9, 10].

Noise sources are the following FMP workshops:
steelmaking workshop, iron foundry, mechanical
workshop. The effect of noise on the human body
depends on the sound pressure level and the nature
of the spectrum.

The foundry-mechanical plant uses a wide
variety of equipment, the operation of which is
accompanied by intense noise, which significantly
worsens working conditions.

The Foundry-Mechanical Plant enterprise is
characterized by a large number and variety of noise
sources. Among them, the highest levels of sound
pressure (LSP) are characteristic of shock noise.

Measurements were carried out to determine the
level of industrial noise in the workshops of the FMP
(steelmaking workshop, iron foundry, mechanical
workshop).

Unwanted vibrations occur in almost any tech-
nological process of a foundry and mechanical plant.
At the same time, the useful use of vibration, the
use of vibration and vibration impact machines is
expanding. The characteristics of the noise (vibration)
measurement results are given in table 1.

The sound power level of the equipment used
in the FMP workshops (steelmaking workshop, iron
foundry, mechanical workshop) generating shock
noise is characterized by the values given in table 2.

At the foundry-mechanical plant, noises from the
equipment used are present everywhere. It is known
that prolonged exposure to noise and vibrations
negatively affects a person's well-being. And
therefore, knowledge of how to protect your health
is very necessary.

People working in steelmaking, iron foundry
and mechanical workshop, where the main sources
of noise are noises arising during the technological
process, expose their bodies to the harmful effects of
noise.

Conclusions

Based on the measurement results obtained, the
production noise in the workshops of the FMP can
be concluded that there is an increase in noise in the
workplace of the shaper, the punching grid and the
farmer in the range from 1,3-11,9 dB.

Exposure to noise levels of 85 dB and higher
leads to hearing disorders. The risk of hearing loss
in workers with 85 dB noise is 3%, at 90 dB — 10%,
at 100 dB - 29%. In addition, the effect of noise on
the circulatory system increases, the activity of the
stomach and intestines worsens, there is a feeling of
nausea, headache and tinnitus.

Thus, one of the noisiest workshops of the
punching grid workplaces is the steelmaking
workshop, which is 79,2-99,5 dB.

Constant exposure to industrial noise level of 85
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Figure 1 — Graph of the obtained measurement results of industrial noise in the FMP mechanical workshop
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Figure 2 — Graph of the obtained measurement results of industrial noise in the FMP iron foundry
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Table 1 — Characteristics of noise (vibration) measurement results

Point Ne. Place of measurement. The nature of the noise . .

.. . . . . . . . Sound level in dB; adjusted
Additional information (vibration) during | By spectrum By time characteristics . . .

. vibration level in dB
the work shift Broadband Wavering
Mechanical workshop

1. Turner's workplace + + 65,4
2. The workplace of the milling machine + + 66,0
3. Workplace of a carousel turner + + 67,2

Iron foundry

4. The workplace of the shaper-1 + + 73,8

5. The workplace of the shaper-2 + + 82,5
Steelmaking workshop

6. Embossed grille + + 91,9

7. Farming workplace + + 81,3

Table 2 — Sound power levels in FMP workshops

Sound pressure levels, dB, in octave bands with average = Sound @ Acceptable
Location of measurements geometric frequencies, Hz level, | sound level
31,5 63 125 | 250 500 1000 2000 4000 8000 dBA  values, dBA
Mechanical workshop
1. Turner's workplace 67,1 67,8 69,9 71,8 79,0 71,4 | 61,7 | 53,7 | 47,0 65,4 80
i;chh?n"‘émkp'aceonhe miling | o35 648 686 723 76,6 812 722 513 442 66,0 80
3. Workplace of a carousel turner | 69,7 | 72,6 | 75,9 | 74,7 | 72,3 | 69,4 | 64,9 | 57,9 | 47,5 67,2 80
Iron foundry
4. The workplace of the shaper-1 | 75,2 | 78,4 79,8 | 79 | 77,5|759 | 73,9 | 66,3 |584 73,8 80
5. The workplace of the shaper-2 | 79,9 | 85,3 | 86,4 85,3 83,6 | 83,0 81,6 | 80,0 77,4 82,5 80
Steelmaking workshop
6. Embossed grille 93,4 98,9|99)5 96,4 923 906|899 871|792 919 80
7. Farming workplace 79,4 84,3 |85,0 84,3 839 809|796 789 | 75,7 81,3 80
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Figure 3 — Graph of the obtained measurement results of industrial noise in the FMP steelmaking workshop
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AHOamna. MakKanaHblH MaKcamsl — KYO-MEeXAHUKAbIK 3aybimmarsl eHOipicmik wy OeHeeliiH 6aranay. OHOipicmik
wy OeHeeliiH b6aranay ywiH Kyr-MeXaHUKAbIK 3aybiMmMbIH UexmapslHOa MbIHaHOAl eaweynep xypaizindi, Mbicanol:
601am Kyto yexol, WoliblH KYIo Uexbl, MeXaHUKAnbIK yex. Kyio-MexaHUKanbiK 3ayeimma apmypsi #ab0bikmap Koaoa-
HbIa0bI, 0/1aPObIH HYMbICbI KAPKbIHObI WyblameH bipze xcypedi, byn eHbek wardalinapbiH edayip Hawapaamaosi.
}orapbl 0eHzelideai wyObiH 3UAHObI acepiH 6aranay ywiH Xuinik #aHe yaKbimuwa cmamuKasasiK manoday KondaHbiaa-
Obl. LLlyObIH Heziz2i Ke30epi mexHoM02UAAbIK Mpoyecme nalida 6onamelH wy 60a6in mabelaameiH 6oaam Kyro, wolibiH
KYIO #oHEe MexaHUKAnbIK webepxaHanapoa #ymeic icmelmiH adamoap ar3anapelH wyodblH 3USHObLI acepiHe ywblpa-
maool. ypaizinzeH enweynep HOMUMECIHOE KYO-MeXaHUKA/bIK 30ybiM UeXmapblHOAFbl eH Wysbl HYMbIC OPbIHOAPbI
AHbIKMAnObI. AfbIHFAH eauwey HamuxenepiHe cylieHe ombipbir, KaablnmaywbelHblH, COKKbI MOPbIHbIH ¥(AHE MOMbIPaK
0alibIHOaYWbIHbIH #YMbIC OpHbIHOA 1,3-11,9 06 apansiFbiHOA wy nalida 601a0bl 0en KopbimbiHObI #acayra 60aa0bI.

Kinm ce30ep: eHOipicmik wy, wydblH 3usHObI acepi, AOAMHbIH ecmy op2aHOapbl, KYH-MexaHUKAsbIK 3aybim, 3UsgHObI
Gakmopnap, Kayinmi ¢gakmopnaap, wy Kesi, 0ipin, ObibbIC KbICbIMbIHbIH OeHeelii, wy OeHeelii, ecmy ce3immandbirsl,
wyobl enwey, e2iHWiHiH, KaasinmaywblHbIH #YMbIC OPHbI.

OuyeHKa yposHsA Npou3so0cmeeHH020 WymMd Ha AumeliHo-MmexaHU4ecKom 3asode

IAXMETBEKOBA Apdak MaxumoeHa, K.m.H., 0oueHm, 3a8. kageodpol, ardashka_14@mail.ru,

1*EPKOHbIP Acenb KynmyzaHoeHa, K.m.H., doueHm, erkonyr.asel@mail.ru,

1FOPAHBAU MayneH PakbimycaHos8uY, K.m.H., doyeHm, gti.eia@mail.ru,

’KOKYMBAEBA KynymKaH AcaHo8Ha, K.m.H., douyeHm, ms.kulumkan@mail.ru,
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2Yanan-Abadckuli 2ocydapcmeeHHsili yHusepcumem umeHu b. OcmoHosa, KeipabiscmaH, MKanan-Abad, ya. JleHuHa, 37,

*aemop-koppecrnoHOeHm.

AHHOMayus. Llensto 0aHHOU cmambu A8A5emcsa OUeHKa YPOB8HSA Mpou3800CMBeHH020 WyMa Ha aAumeliHo-mexaHuYe-
cKom 3a800e. [115 oUeHKU Ypo8HA Npou3sodcmeeHH020 WymMa bbliau nposedeHsl 3amepbl 8 yexax aumeliHo-mexaHu-
YecKo20 308000, makue Kak: cmaneaumeliHoil yex, yyeyHoaumeliHbll uex, mexaHudeckul yex. Ha aumeliHo-mexaHu-
YecKoM 3aso0e UCMob3yemcs camoe pa3HoobpasHoe obopydosaHUe, SKCMAYamayus Komopoao conposoxoaemcs
UHMEHCUBHbIM WYMOM, 3HQYUMEsbHO yXyowarouum ycaosus mpyoa. 11 oyeHKuU 8pedHo20 8030elicmaus wyma ebi-
COKO020 YPOBHSA MPUMEHAM YacmomHbll u epemeHHol cmamudeckuli aHanu3. /liodu, pabomarowue 8 cmanenumedli-
HOM, Yy2yHHOAUMeUHOM U MeXaHUYeCKOM yexax, 20e OCHOBHbIMU UCMOYHUKAMU WYMA ABAAOMCA WYMbl, B03HUKAHO-
wue npu mexHos02u4yeckom npouyecce, nodsepaarom ceoli op2aHu3M epedHomy 8o3delicmauto wyma. B peaynbmame
nposedeHHbIX 3amepos bblu 8vbifeneHbl Haubosnee WyMHble paboyue mecma 8 yexax AumeliHo-MexaHU4ecko2o 3a60-
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0a. Mcxo04 u3 nosny4eHHbIX pe3yabmamos usmepeHul, MOXHO coenams 8bi800, YUMo Ha paboyem mecme hopmMosuUiU-
Ka, 8blbUBHOU pewemKu u 3eMsedena ecmso rpessviuieHUe wyma 8 npedenax om 1,3-11,9 06b.

Knrouesoie cnoea: npoussodcmeeHHbIl wym, spedHoe so3delicmaue wyma, C/yxo8ble Op2aHbl Yesno8eKa, aAumedl-
HO-MexaHu4YecKuli 3a800, 8pedHble haKMopbl, ONAcHbIe haKMopbl, UCMOYHUK WyMa, subpayus, yposeHb 38yKOB020
0asneHus, yposeHb Wyma, 4yecmeumesibHOCMb C/yxad, usmepeHue wyma, paboyee mecmo 3emaedena, GopmMosuuKa.
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