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MaTepuaniiapbl MEH OTBIHIAP/IBI MaliJanany KakeT. MyHall eHIMIEpiH TachiManiay, KaObuiaay,
caKkTay >oHe Oepy MpoIeciHIe KAapKBIHIBI CyJaHy >KOHE JIACTaHy J>KOHE KEHIHHEH MYHau
OHIMJICPIHIH CalachIHBIH Hamapiaybl OalKalabl, OHBIH CajJapbl MAIIMHATIAP/BIH TEXHUKAIBIK
KarJablHa ocep ereni. byl Makamajga OTHIHHBIH TYpi MEH camnachlH aHBIKTayFa OOJaThIH
napameTpIiepii Tajuaay KenTipiireH.

RESUME

Kazakhstan is characterized by developed agricultural and industrial sectors, where
numerous machinery is used. The main unit of the machines, on which reliability depends, is the
engine. To keep the engine in good condition, it requires not only high-quality planned technical
impacts, but also the use of high-quality lubricants and fuels. In the process of transportation,
reception, storage and delivery of petroleum products, intensive watering and pollution and
subsequent deterioration of the quality of petroleum products occur, the consequences of which
affect the technical condition of the machines. This article provides an analysis of the parameters
by which it is possible to determine the type and quality of fuel.
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ANALYSIS OF DUST RELEASED DURING THE PRODUCTION OF METAL
PRODUCTS AND IT’S IMPACT ON WORKERS’ HEALTH

ANNOTATION
Industrial dust is one of the most common workplace factors in a metal products industry.
Dust is emitted in the process of most technological operations, and its impact covers various
areas of production. High concentration of dust in the air leads to damage of process equipment,
affects the quality of the product of production, leads to poor lighting in the workplace.
This paper analyzes the potential impact of industrial dust on workers’ health and what
implications it has in the current age.
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Almost every metal production process generates a large quantity of various kinds of
waste. Major pollution released into the atmosphere during the steel making process includes
solid particles (dust), carbon (Il) oxide, nitrogen oxides, and some volatile organic compounds.
Due to its chemical and physical properties dust was strictly categorized as hazardous waste in
most countries [1-4].

Industrial dust is an airborne particulate matter, slowly settling solid particles ranging from
mm to mcm in size. Dust is composed from particles in the air, i.e. a dispersed system in which
the dispersed phase is the solid particles, while air is the dispersion medium.

Many researchers claimed [5] the most harmful component of all the waste is hazardous
elements such as Zn, Cd, Pb, and Cr (Figure 1) [6].

The seriousness of dust problem arises from the fact that the annual output created in the
metal production process is constantly increasing. A total of 20 kg of dust per ton of metal
product is produced which, according to reports [1, 2, 7], results in millions of tons of dust
created annually.
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Nowadays when environmental protection and cleaner production are one of the most
important issues and when pollution limits for countries and companies are very tight [4, 7], the
problem of metallurgical wastes becomes a strategic one. The plants are obliged to utilize their
own wastes or forward it to specialized plants for further processing when its potential impact on
the environment is minimized and it could be transferred to another branch for utilization.

Being considered as potentially dangerous, wastes must be stored in specialized landfills.
On the other hand, due to high content of several useful elements, i.e. zinc, they can be used as
secondary raw material in the production of products. These considerations have led to the
special treatment of dusts and thus to reduction of their environmental impact. There are several
possibilities to manage dust: hydrometallurgical and pyrometallurgical processes [8] or their
inactivation, i.e. their stabilization prior to permanent disposal [4], the use of some fractions of
dust in cement/concrete production [2, 9, 10], the utilization of dusts in the glass-ceramic
industry [5, 10], and so on.

Figure 1. Typical example of dust chemical composition (%)

Fe 42.00 Mg 161 Cr 1.05 Cu 024 Mo 0.07

Zn 1330 Pb 134 | K | o097 Ni 019 | Al | 029
Ca 428 Si 129 Na | 084 P 0.17 Co 0.05
Mn 1.90 C 1.10 S 032 cd 0.11

To evaluate the impact of dust on health, it is necessary to know the exact nature of dust
(grain size, chemical analysis, density, particle shape, etc.). That is why many authors have
reported their research on dust to describe its features and parameters and to suggest how to treat
different kinds of such material [2, 11].

Penetrating the human respiratory tract, the dust causes the development of specific
processes, leading to chronic diseases of the respiratory organs, such as bronchitis, pneumonitis
and asthma. Specifically, industrial dust frequently contains carcinogens, i.e. substances which
contribute to the formation of cancer.

Depending on the size of the particles (dispersity) are distinguished thusly:

— visible dust — larger than 10 mcm;

— microscopic — with sizes from 0.25 to 10 mcm;

— ultramicroscopic — less than 0.25 mcm.

In most cases up to 60+80% of dust particles have a diameter up to 2 mcm, 10+20% have a
diameter of 2 to 5 mcm and up to 10% have a diameter greater than 10 mcm. Visible dust mainly
presents mechanical danger, i.e. clogging of pores, settling in lungs. Micro- and ultramicroscopic
dust usually poses chemical danger.

Depending on the forming metal, metal dust is divided into:
ferrous metal dust;
dust of metals with high chemical activity;
dust of metals with medium chemical activity;
dust of toxic metals.
The main danger emanating from ferrous metal dust is mechanical. Metal dust with high
chemical activity can cause irreparable harm to health (Na2H2 is a carcinogen).
Industrial dust generally has a negative impact on the human body. These effects can be:
— irritating;
— allergic;
—  fibrogenic;
— toxic.
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Working in conditions of high concentration of industrial dust in the air can cause eye and
skin damage, as well as lead to the emergence and development of occupational respiratory
disease - pneumoconiosis, which limits the breathing surface of the lungs.

In total, 342 companies producing metal structures and products are active in Kazakhstan
as of January 1, 2017. Of them:

— Large companies (with more than 250 employees) - 10;

— Medium-sized organizations (101 to 250 people) - 26;

— Small enterprises (from 5 to 100 people) - 306.

Thus, employees of 342 companies are daily exposed to hazards associated with the
dustiness of the air in the working area. It is safe to say that the existing measures to prevent the
harmful effects of dust are not effective enough. New approaches and methods are required,
which could provide protection of workers from occupational dust. Therefore, this topic is
currently extremely relevant.
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PE3IOME

[TpousBoacTBEHHAs MbUTh — OJMH M3 CaMbIX paclpocTpaHeHHbIX (pakTOpoB pabouel 30HBI
Ha 3aBOJE II0 IPOMU3BOACTBY METAUIMYECKUX KOHCTpyKUuHU. [Ibuib BbIIENSAETCA B IpoLecce
IpOBe/IeHUST OOJBIIMHCTBA TEXHOJOTHUECKUX OINEpaluii, a ee BIMUSHUE OXBaThIBaeT COOOM
pa3inuHble cdepbl MPOU3BOACTBA. BbICOKas KOHIEHTpalUs NbUIM B BO3AYXE NPUBOAUT K
BBIXOJIy M3 CTpPOsl TEXHOJIOTMYECKOTO OOOpYIOBaHUS, CKa3bIBAeTCd HA KAdyecTBE INPOIYKTa
IPOM3BOJICTBA, BEJET K O0Jiee MII0XO0M OCBEIIEHHOCTH Ha paboueM MecTe.

Jannast pabora aHaNM3UpyeT MOTEHIUAIbHOE BIMSHHE TPOMBIIUIEHHON MbUIM Ha
3JI0pOBbE PAOOTHUKOB U KaKHe MOCIEICTBUS 3TO UMEET Ha CETOAHSIIHUMN I€Hb.
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TYUIH

OHAIpicTIK MmaH — MeTal KOHCTPYKIMSUIAPBIH IIBIFAPATBIH  3ayBITTaFbl  JKYMBIC
allMarplHBIH €H Kem TapanraH ¢akTopiapbiHbl Oipi. Illan KenTereH TEXHOIOTHSIBIK
orepauusIapabl Kyprizy OapbIChiHAa OesiHell, aln OHBIH ocepi OHIIPICTIH OpTYpIi cajajapbiH
KaMTHbI. AyaJarbl IMaHHBIH OFapbl KOHICHTPAIUACHI TEXHOJIOTHUSIIBIK KaOIBIKTHIH 1CTCH
IIBIFybIHA OKEJEeAl, OHAIpIC OHIMIHIH camachblHa ocep €Teli, JKYMBIC OpHBIHAA Hamap
YKAPBIKTAaHIABIPYFa OKEIe/Ii.

Bys1 sxyMBIC ©HEPKACINTIK MIAHHBIH KYMBICIIBUIAPABIH JCHCAYJIBIFBIHA BIKTUMAJ dCepiH
JKOHE OHBIH OYTiHT1 KYHTe JACHiH KaHal caiaapbl 0ap €KeHiH TaJlJan Ibl.
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MEXATPOHMUKA - ABTOMATTAH/BIPY ¥I'BIMbBIHBIH TAMYbI

AHHOTAIUS

byn wmakanmaga "MexaTpoHHMKAa" ~YFBIMBI JKOHE OHBIH '"KETEK KYPBUIFBLIAPHI',
"KHHEMATHUKAJIBIK ~MYJIBTUKOOPAWHAT KOMOMHATOpUKach'Oenrinepi OOWBIHINA O KIKTEIHY1
KapacTbIPbLIAIbI.

"NaTennektyanasl 0ackapy" - CBI3BIKTBIK JKOHE JIOFAIBIK HETI3[¢ HWHTEIUICKTYaJJIbI
OackapybIMEH MYJIbTUKOOPAMHATTHI KO3FAIbIC >KYHENepiHiH TeOopHUsChl KEHICTIK (opmanars
OyiibIMIapAbIH OCTTEpiH KAIBINTACTHIPY MEH OHJCY/IIH TEXHOJIOTHSUIBIK KeIIeHIepiHe apHaIlFaH
AIEKTPOMEXAHUKAIIBIK MOJIYJIBAEP KypyFa OailIaHbICTHI.

MexaTpoHHKa aBTOMATHKa MEH TEXHHUKAJIBIK KHOCPHETUKAHBI JJAMBITY IBIH KOMITBIOTEPITIK
napagurMackl JIeTeH aTieH Koyujaay Tababl.

Mexarponuka OeneKkTepal OHIeyY MEH TYWIHAEpAl KYpacThIPYIbIH JISJIITIH apTThIpyaa,
MEXaHUKAJIBIK KO3FaIIBICTAPIBIH SPTYPIIl KOMOMHAIMSIIAPBIH JKYy3ere acsipyaa, KoMno3uuusibk
MaTepuaniapabl eHIIpy MEH OHJIEYIiH TyOereisi jkaHa TeXHOJOTUSIIBIK MPOIECTEePiH Kypyaa
YJIKEH peJl aTKapybl Kepek.

Tyuinoi ceszoep: Mexamponuxa, MyIbMUKOOPOUHAM, ABMOMAMUKA, KUbepHemuKda,
KOMNbIOMePIiK napaouzma.

Foutelv  MeH  TeXHWUKaHBIH  cajajnapsl  pETiHAE  MEXaHWKa,  JJIEKTPOHUKA,
MUKPOTIPOIIECCOPTBIK ~ TE€XHHKA, HWH(POpPMaTHKa MeXaTpOHHKAa JKOHE poOOT TeXHHKara
Herizneneai. Kazipri 3amanayu skaHa KYpBUIFBUIAPABIH camajibl MalldHAJIapbl, KOMIIBIOTEPIIIK
Oackapy KyHenepiH Kypy *oHe KOJJaHYIbIH 0acTbl KAaCUETTEPiHIH Oipi dJIEKTPOMEXaHHKAIIBIK
KYHECIHIH KYpBUIBICHIH 3epTTeiial. COHbIMEH, MUKPOKOHTPOJUIEP, NepOeC KOMIBIOTEP >KOHE
€CenTeyill KYpbUIFBICHIHBIH KOMETIMEH OacKapa alaThiH KYHEeHI MeXaTpOHIbI KYWe e aTaipl
Kyitenep omapabiH M meH L kpickaptanel. OcblHAail Kylene MUKPOKOHTPOJUIEPre €HETiH
CaH/BIK TYPJICHIIPY, MHTEIUICKTYaJIbI KYIITI TYPICHIIPTIITEep NaiaaTaHblIabl.

Kazipri  yakpITTa KkoHe OoiamiakTa  HAHOTEXHOJOTHSIHBIH — KApPKBIHIBI  JTAMYBI
MeXaTpOHHKaFra YJIKEeH acepi Oap.

«Mexarponuka» geren ce3 1969 sxputel Yaskawa Electric sxamon mepextepi OoibIHIIIA
enri3inai. OCeIHIAN aTKa «MEXaHHUKAY KOHE «IIIEKTPOHMKA JAETeH €Ki CO3/1H KOCHUIYHI.
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