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LABOR PROTECTION MEASURES
AT THE WELDING SITE

Annotation. Welding production is harmful to the human body, as accompanied by the release of heat energy
release into the air of dust and gas.

Most harmful substances during welding work — it oxides of manganese and silicon containing 40% and 18% of
all of the dust, respectively. Once in the body, a manganese compound can disrupt the lung, the liver and the blood
system. Silicon oxides, respirable man also violate all the work of many organs and harmful chromium compounds
and zinc evolved, albeit in smaller quantities during welding.

Fight dust can be by continuous ventilation rooms where welding, use and specialized protective equipment. But
harmful substances during welding, which can not cope airing.

Effectively deal with harmful substances during welding work can be just the right organization of the working
process. You must use all modern means of individual protection and the right to organize the industrial process.

Personal protective equipment should always be used along with the general means of protection and safety
measures, not instead of them. Means to protect your face and eyes. Each welder when welding to protect your face
and eyes from the action of light radiation of the arc, heat, ultraviolet rays should be provided with a mask or shield,
preferably with automatic anti-dazzle screen LCD or conventional filter. Avoid falling slag and other small particles
in the eye welder can, if it is to remove shield, mask or goggles while leaning forward, eyes closed.

Keywords: welding production, harmful substances, ventilation, air exchange, acrosol, personal protective
equipments, industrials dust, volume of atmosphere air, maximum permissible concentration.

Tipek co3aep: TOHCKEPIICY OHIIPICi, 3HAHIBI 3aTTap, KCIACTY, aya aIMacy, a3po30Jib, )KCKE KOPFAHBIC Kypas-
JApbL, OHTIPICTIK MAH, aTMOC(CPAIBIK aya KeJIeMi, ICKTI PYKCAT CTiITCH KOHICHTPAITHA.

KaroueBnie c1oBa: CBapovHOS MPOM3BOACTBO, BPEOHBIC BCINECCTBA, BEHTHILLHA, OOMEH BO3AYyXa, a3po307b,
CPEACTBA HHIMBHIAYATbHOMN 3alIMThL, 00BEM aTMOC(EPHOTO BO3AY X4, MPEACTBHO-A0IYCTHMAS KOHICHTPATIHS.

Introduction. Welding works are accompanied by air pollution of the working area of welding fumes,
which consists of various metal oxides and gases that are harmful to the human body. Manganese oxides
formed during arc welding and surfacing of steels containing manganese or performing these works
manganese containing materials. Entering the human body through the respiratory or digestive system,
cause chronic manganese oxides and at high concentrations - and acute poisoning affects the central
nervous system, causing changes in the lungs and liver.

Welding production is harmful to the human body, as accompanied by the release of heat energy
release into the air of dust and gas.

Most harmful substances during welding work — it oxides of manganese and silicon containing 40%
and 18% of all of the dust, respectively. Once in the body, a manganese compound can disrupt the lung,
the liver and the blood system. Silicon oxides, respirable man also violate all the work of many organs and
harmful chromium compounds and zin¢ evolved, albeit in smaller quantities during welding,.

Characteristic symptoms of poisoning: headache, dizziness, heartburn, pain in the limbs. Chromium
oxides formed during arc welding and surfacing of austenitic steel welding electrodes. In low
concentrations of chromium oxides irritate the mucous membranes of the nose, causing a runny nose,
slight bleeding; with increasing concentration observed necrosis of individual sections of the nasal
mucosa, its expression of cartilage and even perforation of the nasal septum. Poisoning usually
characterized by headaches, general weakness, a tendency to inflammation of the gastrointestinal tract,
toxic jaundice.

The silica is in substantial quantities in the aerosol of arc spray, due to the presence of silicon and its
compounds in the electrode coating in the applied flux, etc. Silica has a detrimental effect on the respira-
tory system, causing a specific disease - silicosis. The most characteristic symptoms of silicosis - shortness
of breath, chest pain, dry cough.

Gassed and fumes. Fume released during welding - a mixture of very small particles and gases. Most
components of the smoke produced during welding: chromium, nickel, arsenic, asbestos, manganese,
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silicon, beryllium, cadmium, oxides of nitrogen, fluorine compounds, carbon monoxide, cobalt, copper,
lead, ozone, selenium, and zinc are be extremely toxic.

Fumes and gases during welding consist of the following components:

— particles welded base material or filler metal used;

— particle coatings and paints for the welded metal products, or coating of electrodes;

— shielding gases; products of chemical reactions due to exposure to ultraviolet radiation arc and the
heat released;

— components used consumables;

— contaminants in the air, for example a pair of cleaning and degreasing agents excessive smokiness
can cause short-term and long-term negative impact on the health of workers.

Short-term (acute pronounced) negative impact on the health of staff. Some fume components
(zinc, magnesium, copper and copper oxide) may cause fever. The main symptoms of fever, including
fever, thirst, fever, muscle pain and chest, coughing, shortness of breath, fatigue, nausea, and a metallic
taste in the mouth may occur after 4012 hours of exposure.

Fume also irritates the eyes, nasal mucosa, respiratory tract, causing coughing, wheezing, bronchitis,
pulmonary edema (fluid accumulation in the lungs) and pneumonitis (lung inflammation). Gastro-intesti-
nal disorders: nausea, loss of appetite, vomiting, cramps, and slow digestion also associated with welding.

Gases released during welding can also be extremely dangerous. For example, as a result of exposure
to ultraviolet radiation arc oxygen and nitrogen in the air, react chemically to form ozone and nitrogen
oxides. These gases are lethal in large doses, but in small can cause irritation of the mucous membranes of
the nose and throat and severe respiratory, pulmonary diseases.

Calculation of necessary air for the welding production

Calculation 1. Consider necessary air for welding. The welding portion is made of welded parts
potholder semiautomatic without gas protection and automatic welding in CO; We are calculating the
airflow for general ventilation for 1 kg of consumable welding materials and the entire volume of welding,
if the area of welding materials consumed 1 kg/h at tack and 20 kg/h of welding. Specific emissions of
harmful impurities in the table.

The release of harmful substances during welding (g of substance per 1 kg of consumables materials)

Welding aerosol
e Including
ind of weldin,
8 Total ] ] ] HF
Mn oxides Cr oxides Si0, CcO (hydrogen N0,
fluoride)
Automatlc and s_eml-automatl_c 75144 02-22 B - - 0127 08
welding steel with no protection
In media CO, 44-15.0 0.14-0.8 0.02-1.0 1.9 2-14 - 0.8
Decision

1. Because of the acrosol includes iron oxide doped with manganese and fluoride accept, according to
GOST 12.1.005-88 MPC, = 4 mg/m’, hazard class - 4.
2. Necessary air for 1 kg of consumables on tack:

I G-1000  14.4-1000
'MPC,
Check for nitrogen dioxide (MPC = 5 mg/m’):
. G, -1000 _ 0.8-1000
oz MPC
Accept air exchange by aerosol.

3. Calculation of air exchange per 1 kg of consumable welding materials. Necessary air exchange for
aerosol iron oxide doped with manganese compounds (MPC, = 6 mg/m’);

=3600m" / kg

=160m" / kg
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~ G-1000  15.0-1000
MPC,

Verify air exchange on silica (MPC = 1 mg/m’) and carbon monoxide (MPC; = 20 mg/m’):
Gy, +1000 1.9-1000

L =2500m° / kg

2

Lgo, = P =1900m’ / kg
-1000 :
L = - _14-1000 .o . kg
MPC,

Assume for air exchange aerosol 2500 m’/kg. If consumed on a plot of 1 kg/h materials tack and 20
kg/h by welding necessary air:

L=L -1+L,-20=3600-1+2500-20=53600m"/h
4. Amount of acrosol is emitted into the atmosphere with the ventilation air for a shifts, 1.e. 8:00 hours:
G,=(L,-MPC,+L,-20-MPC,)-8=(3600-4+2500-20-6)-8 =2515200mg = 2.515kg
5. The volume of atmosphere air polluting aerosol specified:
7 G, _ 2515200
‘ MPC,, 0.15

where MPC — maximum permissible medium daily concentration of non-toxic dust in the air settlements
MPC,,q = 0.15 mg/m’.

If the specified aerosol spread in a layer up to 15 m, i.e., up to a height of acration lanterns, it will
occupy square:

=16 768 000 m’,

L
pote_ 16768000
H

If aerosol spread downwind strip B = 100m, in this band will be contaminated atmosphere to the MPC
at a distance from the welding area:

=1117867m* =1.1km’

L= I = 11 =11km
B 01
Calculation 2. We were calculated the amount of air needed for transporting shavings in dust shavings
sucking off device. Workpiece material - iron; number of shavings generated from the workpiece, G, = 10
kg/h, the temperature of the mixture conveyed t = 20°C.

Decision
1. The amount of air required for the continuous removal of the dust and shavings from the cutting
tool:

& :E:lOkg/h
7] 1

where p — mass concentration of the mixture, take p = 1 kg/kg of air.

2. Necessary for transporting shavings air volume:

_G 10 g
p, 12
where p, — air density at t = 20°C, take p, = 1.2 kg/m’.

Discussion. Any dust emissions (transportation, enterprises, wind blowing the dust) will lead to an
increase in dust content in this band above permissible concentrations.

Effectively deal with harmful substances during welding work can be just the right organization of the
working process. You must use all modern means of individual protection and the right to organize the
industrial process.

Personal protective equipment should always be used along with the general means of protection and
safety measures, not instead of them. Means to protection your face and eyes. Each welder when welding
to protect your face and eyes from the action of light radiation of the arc, heat, ultraviolet rays should be

G, =

a
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provided with a mask or shield, preferably with automatic anti-dazzle screen LCD or conventional filter.
Avoid falling slag and other small particles in the eye welder can, if it is to remove shield, mask or
goggles while leaning forward, eyes closed.
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Pesrome
I K. Cyneeg, K. O. JKymaoinosa, M. b. Kanmypam

(K. U. Corbacs arerHaarsr Kazak YITTHIK TCXHUKABIK YHHBSPCHTETI, AnMatel, KazakcTaH)

JIOHEKEPJIEY OPBIHJIAPBIH JAFBI EHBEK KOPFAY BOMBIHIIIA IC-IIIAPAJIAP

JloHeKepIey SKYMBICTAPHI KE3IHACTI CH 3HAHIBI 3aTTAp KaTapblHA — IMAHHBIH Oapisik Oemmekrepinin 40% xoHE
18% KypaHThIH MapraHCl TOTHIKTAPHI JKOHS KPSMHHH >KATa b,

Mapranen ar3ara CHY apKbLIBI THIHBIC >KOJIAPBIH, OKIC KOJITAPHI, Oayblp KOHC KAHTAMBIPIAPHI JKYHCCIHIH
JKYMBICHIH Oy3YBI MYMKiH. THIHBIC JKOTAAPBIMCH JKYTHUFAH KPEMHHH TOTHIKTAPBI AJAMHBIH OapIIbIK aF3aCBIHBIH KY-
MBICHIH HAIIAPJIATAIBI, COHBIMCH KaTap JOHCKEPIICY Ke3iHIC a3 maMaaa OeTiHCTIH XpOM JKOHC IMHHK KOCHUTBICTAPHI
1A 3USHIBI 00BN TAOBLIATBL.

JKympicTa AoHEKEPICY KYMBICTAPHI KC3IHACTI CHOCK KOPFAy MOCEIC/ICPi KapacTHIPBLIABL KyMBICIIBLIAPIBIH
JKYMBICKA JIETCH KaOIICeTTIMKTEPiH apTTHIPY MAKCATHIHAA CHOSK KOpray OOMBIHINA HETI3TI iC-Imapanap YCHIHBLIIBL,
COHBIMECH KATap >XYMbIC aliMarbHIA aya aaMacy (KeIACTY >XYMBICTaphl) OOMBIHINA HH)KCHEPIIK €CEHTEp KEINTi-
pinres.

Tipek co3aep: IOHCKEPICY OHIPICi, 3HAHABI 3aTTap, KCAACTY, aya aaMacy, a3po30b, )KCKS KOPFAHBIC Kypal-
JAPBL, OHTIPICTIK MAH, aTMOC()CPAIBIK aya KeJIeMi, ICKTi PYKCAT CTiITCH KOHICHTPAITHA.

Pesrome
. K. Cynees, K. O. 2Kymaounosa, M. b. Kanmypam

(Kazaxckuif HAaIHOHATHHEI TexHIUeCKui yHIBepcuTeT M. K. M. Carmaesa, Ammvarsl, Kasaxcran)

MEPOITPUATHUA TTIO OXPAHE TPYJA HA CBAPOYHOM YYACTKE

CambIc BpCOHBIC BEIICCTBA MIPH CBAPOYHBIX PA00TAX — 3TO OKCHIBI MAPTaHNa U KpeMHHA, cocTasyaromue 40% u
18% oOT BCCH YACTH TBLIM COOTBCTCTBCHHO. [lomamad B OpraHH3M, COCOUHCHHSA MApPTraHIA CHOCOOHBI BBI3BIBATH
nopaxkerne [{THC, mapymmrs padoTy JETKHX, NMEYCHH W KPOBEHOCHOHM cucTeMbl. OKCHIBI KPEMHHS, BIBIXaCMBIC
YENOBEKOM, TAKXKE HAPYMIAIOT PadOTy BCEX MHOTMX OPraHOB, BPEIHBI M COCIMHCHHS XpOMAa W IIMHKA, BbIJC-
JLIFOIIVECS, IPABA, B MCHBIINX KOJIMICCTBAX ITPH CBAPKE.

B paboTe paccMOTpeHBI BOIPOCH IO OXPaHE TPyJa IPH CBApOUHBIX padorax. [IpeacraBieHbl OCHOBHBIC MEpO-
MPUATHA [0 OXPaHE TPyJa MUKl YIyUIICHHI padOTOCHOCOOHOCTH PabOTHHKOB, a TAKXKE NMPUBEICHBI HEKOTOPBIC
HHKCHEPHBIC PACUCTHI IO BO3AYXa00MEHY (BEHTHJLIMOHHbIC PAOOTHI) HAa paboyeM 30HE.

KioueBnie ciioBa: CBApOYHOE IPOM3BOJCTBO, BPETHBIC BCINCCTBA, BCHTIULILMSA, OOMEH BO3AyXa, a3p0O30Ib,
CpeACTBA HHAWBHIAY ATbHOHN 3a0IMTHI, 00BEM aTMOC(EPHOTO BO3AY XA, MPEACIbHO-I0IY CTHMAs KOHICHTPATIHI.

Hocmynuna 10.04.20142.
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