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AmncTpakT

W3noxxeHocTa Ha BHCOKM HMBOA Ha OyduaBa BO MeTaJHaTa WHAYCTPHja INIPETCTaByBa PU3NK (DAKTOp KAaKO BO
pa3BHEHHTE 3eMjH Taka M BO 3eMjUTe BO pa3Boj. Bucokure HHBOa Ha OydaBa ce pe3yirTar MPeTeXHO HAa OyYHHTE MAIIMHU
KOHM Ce KOPUCTAT BO IPOLECOT Ha IIPOU3BOACTBO U 00paboTKa Ha METaJUTe.

Co 1en 1a ce yTBp/H NIEpCOHAIHATA N3JI0KEHOCT Ha OydaBa Ha OJIEIHH Pa0OTHH MecTa BO MEeTallHaTa HHIYCTpHja
Oelre N3BPIICHO MEpEke Ha NEPCOHANIHATA U3JI0KEHOCT Ha OyuaBa Ha 40 pabOTHHIM, pacmopesieH: Ha 8 paboTHH MecTa,
BO IOTOH 3a IPOU3BOACTBO Ha IIEBKH M IIPOQHIN, BO PEATHO BpeMe, KOPUCTEKH JO3UMETpH 3a Oydasa.

A-HOPMHpaHHOT CKBHBaJeHTeH 3By4eH nputucok (LAeq) 3a cexoj paboTHuMk Oemie yTBpAEH BO TEKOT Ha
H3BPIIYBAakeTO Ha pabOTHHUTE 3a/audl Ha JaJeHOTO pabOTHO MecTo M Oelle IpecMeTaHa HOpMalM3MpaHaTa 8-dacoBHA
SKCIIO3MIIMja, HapedeHa THEBHO HMBO Ha M3I0oKeHOCT Ha OywaBa (Lex, 8h). /lHeBHaTa no3a Ha Oy4aBa e ymiTe eIeH
JIECKPUIITOP 32 U3JIOKEHOCT Ha OydaBa Koj Oelle oIpeieH Kako MepKa 3a BKyITHaTa 3ByYHa €Hepruja Ha Koja paOOTHHIHTE
Ce U3JI0KEHH BO TEKOT HA paOOTHUTE aKTHBHOCTH.

Koayunu 360poBu: oyuasa, uznodicenocn, npouzeo0cmeo Ha yesKu u npoguiu

PERSONAL NOISE EXPOSURE ON WORKERS IN METAL INDUSTRY

Slavica Mihova', Marija Hadzi-Nikolova®, Dejan Mrakovski %, Nikolinka Doneva®

'TPP Negotino, Negotino
slavica.mihova@yahoo.com
*Faculty of Natural and Technical Sciences, Goce Delcev University, Stip
dejan.mirakovski@ugd.edu.mk
marija.hadzi-nikolova@ugd.edu.mk
nikolinka.doneva@ugd.edu.mk

Abstract

Excessive noise exposure in metal industry is well known for being a risk factor both in developed and
developing countries. High noise levels results from noisy machines used in metal production and processing.

In order to determine workplace associated noise exposure in pipe and profiles production facility, a full shift
noise exposure of 40 workers distributed in 8 jobs were measured in real condition using noise dosimeters.

A-weighted equivalent-continuous sound pressure levels (LAeq) of each worker were recorded during single
activities. Normalized 8-hours exposure, termed the daily noise exposure level (Lex,8h ) was also computed. Daily noise
dose is another descriptor for noise exposure that was determined as a measure of total sound energy to which a workers
have been exposed, as a result of working activities.

Kew words: noise, exposure, pipe, profile production

1. Bosen

[IpodecronanHaTa U3MOXKEHOCT HA BUCOKO HMBO Ha OyuaBa MpeTCTaBYBa 3HAyaeH pU3MK (pakTop 3a
3ary0ba Ha CJIyXOT Kaj pabOTHULMUTE BO CBETCKM PaMKH, KaKO BO pa3BUEHHUTE TaKa U BO 3eMjuUTe BO pa3Boj [1],
[2]. TpexymepHarta u3noXkeHOCT Ha OyyaBa e INIaBHA NPHYMHA 3a 3aryba Ha ciyxoT; peurcd 500 MHIHOHH Jyle ce
W3JI0KEHU Ha PU3HK OJ I0jaBa Ha I'yOeme Ha CIyXOT Npeau3BHKaHO of Oydasa [3]. JlONMONHUTENHO, M3JI0KEHOCTa Ha
OydaBa ro 3rojieMyBa PU3HKOT O I10jaBa Ha KapANOBAcKyJIapHU 3a00TyBama, Kako M NCHXOJIOIIKY HapynryBama [4, 5, 6].
MHory Hay4HU HCTpaXkKyBama yKa)KyBaaT JeKa NpodecroHaHaTa U3JI0KEHOCT Ha OydyaBa JOMOIHHUTEIHO € II0BpP3aHa CO
3roJieMyBambe Ha OpojoT Ha TOBpeau IpH padoTa, Kako pe3yinTaT Ha HaMalleHaTa CHOCOOHOCT Kaj pabOTHHIUTE BO
MOTOHKUTE CO BUCOKH HHBOA Ha Oy4aBa 3a NMPEMo3HaBamke Ha MpeaynpeayBaukuTe curaiu [7, 8, 9, 10].
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Hako OGyuaBaTta e mMOBp3aHa CO PEUNCH CeKoja pabOoTHA aKTUBHOCT, HEKOM aKTHBHOCTH CE TIOBP3aHH CO
MHOT'Y BHCOKO HHBO Ha Oyd4aBa, a Toa ce, IpeJ| ¢, W3BPILIyBambeTO Ha pabOTHHUTE 33/1a4i BO MPOU3BOJICTBEHUTE
ITIOTOHU BO METaJHATa HHIYCTPHja, TPAHCIIOPTOT, TPAACKHHIITBO U pydapcTso [11].

HacrpoTn CeBKYNHHOT HampegoK IITO € MOCTUTHAT BO MOA00pYBameTO Ha YCJIOBUTE 32 paboTa BO
paboTHaTa cpeArHa, Kako ¥ HAMOPHUTE HA CHTE YMHUTENH IITO C€ OATOBOPHM 32 MPO(ECHOHATHOTO 3]paBje U
6e3bemHocTa mpu paboTa, pabOTHOTO MECTO WM TOHATAMy IPETCTaByBa CEPHO3CH PU3MK 3a 3ApaBjeTo Ha
npodecroHaNIHO eKCIOHUPAHUTE PAOOTHHIIM, OJT ACTIEKT Ha BUCOKHTE HUBOA Ha OyuaBa.

OcHOBHa 1IeTT Ha OBOj TPY/ € Jia ce YTBPIW NEepCOHAIHATA U3JI0KEHOCT Ha OyJyaBa HAa paKyBadyHTe CO
orpemMara BO MOTOHHUTE 3a IPOU3BOJCTBO Ha LEBKH W MPOQuiIn. Mepemero U ClIe/IeheTo Ha NepCoHaIHaTa
M3JI0KEHOCT Ha OyuyaBa € MOTpeOHO 3a MOCTUTHYBambe W OJpPXKyBamke HAa HMBOTO Ha OydaBa BO paboTHaTa
CpeiMHa BO PaMKH Ha JI03BOJICHHTE I'PAHUYHH BPEIHOCTH, CO LIEJN Ja CE 3alITUTH 3/paBjeTo Ha pabOTHHLUTE U
Jla ce moo0paT yciaoBuTe 3a padoTa.

2. Metonu Ha paooTta
3a yTBpAyBame Ha NMepCOHAIHATA M3II0KEHOCT Ha Oy4yaBa Ha pabOTHHUIMTE pacriopefeHn Ha 8 pabOTHI
MecTa BO TIOTOHOT 3a TMPOM3BOJICTBO HA ILEBKM W Mpoduiam Oeire KOPHCTEH WHCTPYMEHT 3a Mepeme Ha
MepCOHAITHA M3JIOXKEHOCT Ha OydaBa (jo3mMeTap 3a OydaBa) KOj T'M 3aj0BOJyBa Oapamata coriacHo co IEC
61252 u cornacHo co 6apamara Ha [EC 61762-1:2002 uHCTpyMeHT Kiaca 1.

Jlo3nmeTrpure 3a 6yyaBa ce KOPUCTAT KOra ce NMpaBaT JOJITOTPajHI Mepera Kaj pabOTHUIM BO ABMKEHE KON
n3BpIIyBaaT KOMIUICKCHU WJIM HENPEABUJIBU paﬁOTHI/I 3alauM WM M3BpUIyBaaT roJieM 6p0_] Ha JTUCKPETHU
pabotHu 3agaunm [12].

Kaj po3mmerpure 3a GyyaBa MHKPO(OHOT Ce MOCTaByBa Ha BPBOT HAa PaMOTO HA OIAJIEUYEHOCT Off
okoiy 0,1 m o BIE30T Ha HAJIBOPEUIHMOT YIIeH KaHajl Ha CTpaHaTa Ha HAjU3JI0KEHOTO yBO (cimka 1).
MukpodoHOT 1 KabenoT Tpeda jga OuUpaT NMPULUBPCTEHU HA TAKOB HAUMH IUTO € OHEBO3MOXKEHO MEXaHUUKO
BJIMjaHNE WIIM TIOKPHMBame CO obJjieKaTa Koe MOXe Jja JIOBEAle 0 HETOYHM pe3ynTaTu. [Ipm mocraByBameTo Ha
MUKPOdOT Tpeba fja ce BHUMAaBa Jia He ce Hapymn‘H‘opmanHOTo 1 6e306e/IHO U3BPIIYBakE HA paGOTHUTE 3a/1auM.
LN

Cnuka 1. Jlokanyja Ha MUKPO()OHOT NPH ofipeyBame Ha NMePCOHAIHA U3JI0KEHOCT Ha Gy4yaBa
Figure 1. Microphone location during personal noise exposure measurement

Jlo3nmerpuTre 3a Gy4yaBa KOM BpIIAT MEpEHE Ha HMBOTO HA 3BYKOT IOBEKE YaCOBM I'O NMpecMeTyBaaT
KYMYJIATMBHOTO HMBO Ha Oy4aBa M3pa3eHO Kako NMpUMEeHa /1032 Ha GyvaBa 3a OfipefIecHO BpeMe BO MPOLECHTH.

Mepewara Ha nepcoHaHa U3JI0XKEHOCT Ha Oy4yaBa Ha paOOTHULMTE pacropefieHu Ha 8§ paboOTHU MecTa
BO MOrOHOT 3a MPOU3BOJCTBO HAa LEBKM M MPO(WIM Ce U3BPILIEHH CO CET Ha JO3UMETPH 3a MEepPCOHANHA
n3noxeHocT Ha 6y4yaBa ER — 200D Ha mpoussogurenot Etymotic Research.

CraHfjapJiHUTE NOCTaByBakha KOU T'M KOPHUCTAT JI03UMETpUTE 32 OyuaBa 3a MPecMeTyBakbe Ha jlo3aTa Ha
M3II0KEHOCT Ha OyuaBa ce Bo coriacHocT co ctaHgapaot ANSI S1.25-1991 (R2002). Kaj mo3umeTpute nocton
MOXHOCT f1a ce u3bepe efieH Off ABaTa CTaHmapAau 3a fo3BojieHa nHeBHa m3noxkeHocT (OSHA u NIOSH). Ilpu
MEpEeHETO Ha MEePCOHAIHATA M3JI0XKEHOCT Ha OydyaBa Ha BpaOOTEHUTE BO MOTOHOT 3a MPOU3BOJCTBO HA LEBKH U
npodumn 6ea KOPUCTEHM NpernopadaHuTe TpaHuyHM BpepHocTn crnopey NIOSH, 6upejku cormacHo co
ITpaBunHUKOT 3a 6e36€AHOCT M 3[[paBje MpH paboTa HA BPaOOTEHUTE HM3JIOXKEHH Ha pu3MK of Oydasa (,,Ci.
BecHUK Ha PM* 6p. 21/08) ropHaTa akupoHa BPEAHOCT 3a 8-4acOBHA M3JIOKEHOCT Ha OydaBa n3HecyBa 85 dB.

CranyiapiHu OCTaByBamba Ha JIO3UMETApOT 3a OydaBa cornacHo co kputepuymute Ha NIOSH ce:

= Exchange rate: 3 dB
=  Criterion level: 85 dB
= Threshold level: 75 dB.

JIMHaMUYHKMOT OTCer Ha JeTeKIMja Ha HMBOTO Ha OydaBa 3a fo3uMeTapoT u3HecyBa 60 dB, ogHocHO

AO3MMETapoOT IO perucTpupa HUBOTO Ha OydaBa Bo omcer off 70-130 dB(A). IIpnm mepeme Ha mepcoHasHaTa
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BO METAJIHATA NHYCTPUJA

M3II0KEHOCT Ha OyuaBa BpeIHOCTUTE 32 HUBOTO Ha OyyaBa ce 3eMaaT Ha cekou 220 msec., a ce cymupaar Ha 3,75
MUHyTeH wuHTepBan (16 matm Bo TekoT Ha efeH 4vac). Ha Kpaj om Mepemero ce 00MBa BPEAHOCT 3a
€KBMBAJICHTHOTO HMBO Ha M3JIOKEHOCT Ha OyuaBa 3a UCIUTYBaHUOT nepuoji Bo dB(A) u BpeHOCT BO NPOLEHTH U
rpacuuKy MpUKa3 Ha 103aTa Ha N3JI0KEHOCT 33 MCIUTYBAaHUOT HEPHOI.

3. Pesyaratu

I'naBen n3Bop Ha OyyaBa BO MOTOHOT 32 NPOM3BOJCTBO Ha LIEBKK U MPOMUIN NPETCTABYBAAT MAILLINHUTE
3a MPOU3BOJICTBO M CEUEHE Ha LIEBKU M MPOMUIN, KaKO U MPOLECOT Ha 3aBapyBame. VIMajku ro mpejsuj oBa,
NepcoHalIHATa U3JI0KEHOCT Ha OyuaBa Oelue yTBppieHa Kaj 40 paGoTHMLM pacnopefeHyd Ha 8 paGOTHU MecTa.
OmnucoT Ha paGoTHUTE MecTa, paGOTHUTE AKTUBHOCTH U ONpeMaTa Koja MpeTcTaByBa U3BOp Ha OyuaBa ce JajieHH
BO Tabena 1.

TaGena 1. Onuc Ha MepHUTE MecTa

Table 1. Measurement point description

PaGoTHo MecTO O3Hnaka Xaja Onuc Ha padoTHH Omnpema u npounecu Ha
op. AKTHMBHOCTH JoKanmjara
Pa6oTHuk Ha nuHuja 1 3a Mamuna LCP 76 3a

HpOBepKa Ha KBaJIUTCTOT Ha

NPOU3BOJCTBO HA 3aBapeH!U MM1 1 MPOU3BOJICTBO Ha LIEBKU
LEBKHUTE U TPOQUIIUTE

LEBKU ¥ Mpopuin U IpoHITH

3aBapyBay Ha JuHUja 1 3a

IIPOU3BOJCTBO Ha LEBKU U MM2 1 3aBapyBame Ha IIEBKU Mamuna LCP 76

npocunu

PaGoTHUK KOj BpILUM MaKyBawe
Ha JuHUja | 32 MPOM3BOACTBO HA MM3 1 ITakyBame Ha HEBKU Mamuna LCP 76
LEBKU U MPOPUIIn

PaboTHUK Ha MalllMHA 3a ceYeH-e Mepeme Ha KOTyp U ceueme | MaluHa 3a ceueme
MM4 2
Ha UM Ha JICHTH CJIUTEP COMBO
ITomara mpu pacnaxkyBame U
ITomouHuK paboTHUK Ha ceveme Ha KOTYPOT U ro MaiuHa 3a ceueme
MMS5 2
MalllHa 3a Ceuehbe Ha JIUM ClIedu CEYECHETO U CJIMTEP BRONX

HaMOTYBabETO HA JICHTUTEC

PaGoTHUK KOj BpILUM MaKyBawe
Ha JIMHK]ja 2 3a MPOU3BOJICTBO HA MM6 2
LEBKU U MPOpUIIn

HaKyBa}be Ha I€BKH BO
COOJBCTHH ITaKCTHU

Mammua ERW 250

PaboTtHuk Ha nuHUja 2 3a
MIPOU3BOJICTBO Ha IIEBKU U MM7 2
npouIn

HpOBepKa Ha KBaJIUTCTOT Ha

Mammuna LCP 168
LUEBKUTE U TpoduanTe

3aBapyBady_Ha JUHHja 2 32
MIPOU3BOJCTBO Ha LIEBKU U MMS8 2 3aBapyBam€ Ha LIEBKU Mammwuna LCP 168
npoduIn

MepemaTa Ha MepCOHAITHA U3JIOKEHOCT Ha OyJyaBa Ha paOOTHULUTE HA PaOOTHUTE MeCTa NPUKAXKaHU BO
Tabena 1 6ea uzBpiueHu Bo nepuop of 06 mo 16 mapt u ox 16 okTomBpu 10 2 HoemBpu 2017 TogrHa, OJIHOCHO BO
BpeMmeTpaewe off 21 paborteH jieH, Bo aBe cMmeHu of 06:00 -14:00 yacot u ox 14:00- 22:00 yacor. Mmajku
NpefBYl IeKa IITETHOTO JISjCTBO Ha OydvaBaTa Bp3 3/IpaBjeTo Ha paOOTHULIUTE 3aBUCU Of MHTCH3UTETOT Ha
3BYYHHOT NPHUTUCOK, BpEMEHCKATa IIPOMEHJIMBOCT Ha HUBOTO Ha Oy4aBa BO TEKOT Ha pabOTHHUOT JIeH, BpeMeTO Ha
W3JI03KEHOCT Ha Pa0OTHUIMTE Ha Oy4aBa U Off (PPEKBEHTHUOT COCTaB Ha Gy4aBara [13], Ha cekoe paGOTHO MecTO
Oea M3BpILICHU 10 5 Mepera, BO BpeMeTpaeHme Of] HajMallKy 5 Jaca BO TEKOT Ha PaGOTHHOT JIeH, OJTHOCHO CO
Mepewarta 6ea ongarenu BKynHo 40 paGoTHULH.

W3mepeHnTe BpeHOCTH HA HMBOTO Ha W3JIOKEHOCT Ha OydyaBa Kaj paOOTHULMTE pacmopereHd Ha 8
paboTHU MecTa BO MOTOHOT 3a MPOM3BOJCTBO HA 3aBAPEHU LIEBKU U MPOQUIN Ce HOPMAIM3MPAHU HAa 8-4acOBEH
paboTeH JieH, IIPU 1UTO € J0OMEHO AHEBHO HUBO HA U3JI0XKEHOCT, Ly g, cormacHo co ctanpappoT ISO 9612-2009:
Acoustics — Determination of occupational noise exposure — Engineering method, cnopep ciegnaTa popmya:

Lex sv= Laeg,1e + 10 logyo ._§ dB (A)

)
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Kaje mro:

L cq1e — M3MEPEHO EKBUBANIEHTHO HMBO Ha Oy4yaBa Bo dB(A) 3a Bpeme T,;
T. — MTHEBHO BpeMeTpackhe Ha U3JI0XKEHOCT Ha PA0OTHHUKOT;
T, — 8-4acoBHO peepeHTHO BpeMe.

Pe3yJ’ITaTI/ITe HO6I/I€HI/I O/1 UCIUTYBAKLETO HA MEPCOHATHA U3JIOKEHOCT Ha 6yana Ha paGOTHI/IHI/ITe Ha
ropeCrnoMeHaTUuTe 8 pa60THI/I MecCTa C€ aJicHu BO Tabesa 2.

TaGena 2. [lepconanHa W3/10KEHOCT Ha GyYaBa HA Pa0OTHHUIIMTE BO METATHATA MHAYCTPHja
Table 2. Personal Noise Exposure on workers in metal industry

PaboTHO Min Ly, 1e Max Ly 1. | Cranmmapama | Lgx gn dB(A) Jlosa (%)

MECTO dB(A) dB(A) JieBHjaIHja

MM1 88,1 94,4 2.2 90,0 360
MM2 88,5 95,4 2.2 90,4 380
MM3 88,3 99,1 4.9 93,5 720
MM4 88,2 96,1 3.5 91,2 430
MMS5 83,5 92,9 3.7 87,9 180
MM6 89,7 99,5 3.9 95,0 1040
MM7 85,3 94,7 3.3 90,3 370
MMS8 89,8 93,3 1.2 89,4 310

4. uckycuja
Co LeJ f1a ce OAroBopu Ha MnpamalbeTo ,,KOJ’IKy J0JII'O U KOJIKY I'NTAaCHO MO2KE 1a €€ CJiylla OJIpE€/ICH 3BYK
6e3 Jja MOCTOM PU3MK Jia J0jie O OLUTETYBalke Ha CAYXOoT?* Ouiie MOCTABEHU T.H. KPUTEPUYMU 32 PU3UK O]
OLITETYBAKC HA CIIYXOT KOU MPETCTABYBAAT OCHOBA 3a MpPENopavyBakbE€ Ha JO3BOJICHUTE F'PAHUYHU BPEJITHOCTU Ha
HN3JI02KEHOCT Ha 6yana Bp3 OCHOBA Ha HUBOTO Ha 6yana U BPEMETO Ha M3JI0KEHOCT. OsBue KpUTrepuymu
NMOCTaBeHU Oji cTpaHa Ha HaumoHanmHMOT MHCTUTYT 3a 6e30efHOCT U 37paBje NMpu padoTa U AMepuKaHCKaTa
aMUHUCTpaluja 3a 6e30eJHOCT U 3paBje Npu paboTa ce mpukaxaHu Bo Tabena 3.

TaGena 3. [lo3BoJIeHa THEBHA W3JI0KEHOCT (4acoBH BO TeKoT Ha eHoT) cioper OSHA n NIOSH[14]
Table 3. Allowable Daily Exposures (Hours per Day) Based on OSHA and NIOSH[14]

Hugo Ha

OyuaBa dB(A) /

Noise Level

dB(A) 85 88 90 92 94 95 100 | 105 | 110 | 115
OSHA (PEL) 16 8 4 2 1 0,5 | 0,25
NIOSH (REL)” | 8 4 1 [0,75] 025

" Permissible Exposure Limit — JIo3BoJieHa rpaHMLa HA H3J0KEHOCT
* Recommended Exposure Limit — [Tpenopauana rpanuia Ha U3105KEHOCT

Bo Peny6nka MakenoHuja co ues yTBpiyBambe Ha MUHUMAJIHUTE Gapara 3a 3alliTUTa Ha BpabOTeHUTE
Ol PU3ULM MO HUBHOTO 37paBje M 6e30eJHOCT KOM HAaCTaHyBaaT WIIM 32 KOM NMOCTOM MOKHOCT /1a HAacTaHaT Off
M3JI03KEHOCT Ha OyuaBa, a MoceOHO Ofi PU3MKOT MO CIIYXOT, MUHUCTEPCTBOTO 3a TPY/l M COLMjATHA MOJIUTHKA Ha
PM ro poneno IlpaBumHukoTr 3a 6e36eHOCT M 3/ipaBje Npu paboTa Ha BPaOOTEHWTE M3JIOXKEHM Ha PU3UK Of
6yu4aBa (,,Ci. BecHuk Ha PM* 6p. 21/08), cornacuo co HupektuBaTta 2003/10/EC Ha EBponckuoT napiamMeHT U
CoBer Koja ce ofilHeCyBa Ha MUHUMAJIHUTE Oapama 3a 06e30e[JHOCTa U 3[[PaBjeTO MOBP3aHU CO U3JIOXKEHOCTa Ha
pabOTHULMTE HAa PU3MK Of] 3rojieMyBabe Ha (pu3ndkuTe mwTeTHocTH (6y4aBa). Bo unen 4 on IIpaBunHukoT ce
neUHUpaHn IpaHUYHUTE BPEHOCTHM HA M3JIOXKYBalke M aKUMOHUTE BPEHOCTH HA M3JIOXKYBame BO OJHOC Ha
JHEBHUTE HMBOA Ha N3JIOXKYBale Ha OydaBa M MAKCUMAaJHOTO HMBO Ha 3ByueH NMPUTHUCOK (Tadena 4).

TaGena 4. 'paHuYHA ¥ AKIIMOHA BPETHOCTH HA M3JI0XKYyBame [15]
Table 4. Limit and action exposure values [15]

HuBo Ha u3n10KyBame Lgx g, (dB) L, cpear (dB) Pcpeax (P2)
I'pannyHa BpegHOCT 87 140 200
I'opHa akioHa BpejIHOCT 85 137 140
JloJiHa aK1MOHA BPEIHOCT 80 135 112
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ITEPCOHAJIHA U3JIOXKXEHOCT HA BYYABA HA PABOTHUIIUTE
BO METAJIHATA NHYCTPUJA

JoOueHnTe pe3ynTaTh O M3MEpeHaTa MEepCOHAJHAa M3JIOKEHOCT Ha OyvyaBa Kaj paOOTHMLMTE BO
TIOrOHOT 3a MPOW3BOJICTBO Ha LIEBKM 1 NMpocuii Kon Oea M3BpILIEeHH Ha 8§ paGoTHM MecTa, off Kou MM1, MM2 u
MM2 ce Bo xanal Ha nuHUja 1 3a MPOU3BOACTBO HA LEeBKU U npocduiu, MM4 u MMS5 ce Bo xana 2, Kajie 1LITO ce
BpLIM ceueke Ha JuM, fogeka MM6, MM7 u MMS8 ce Bo xana 2 Ha jJuHMja 2 3a MPOU3BOJICTBO HA LEBKU U
npodunu (Tabena 1) jacHO yKaxkyBaaT Ha (pakTOT JileKa HUBOTO Ha OyyaBa Kaj cCUTe MEpHM MeCTa ja HaJIMUHYBa
ropHaTa aki{OHa BPEJJHOCT, KaKO M TpaHMYHATa BPEJHOCT HA WM3JIOXKYBale coriacHo co IIpaBUIIHMKOT 3a
6e30eHOCT U 3fpaBje Mpu paboTa Ha BpPAaOOTEHUTE M3JIOKEHM Ha pu3uK of Oyuasa (,,Ci. BecHuk Ha PM* 6p.
21/08). HajronemMo HaiMMHYBamhe Ha TOpHATa aKkIXOHA BPEHOCT, KAaKO U Ha JJ03BOJIEHATA []03a € PEeruCTPUPAHO
kaj MM3 u MM6 (paGoTHUK KOj BPILUM MaKyBawe HA LEBKH), LITO € PEe3YyJITAT Ha JOMOJHUTEITHOTO U3JI0KYBaHhE
Ha OBME pabOTHMLM Ha YJapHUOT 3BYK INpU MaKyBambeTO Ha IEBKUTE, OCBEH M3JIOKEHOCTa Ha OyvaBa Ha
OCTaHATHUTE MAIUKMHU BO XaJara.

PesynTaruTe off MCNIUTYBabETO HA MEPCOHAHATA M3JIOKEHOCT Ha Oy4yaBa Ha paGOTHULMTE BO MOTOHOT
32 MPOU3BOJICTBO HA 3aBApPEHU LEBKU U MPOUIN Ha cuTe paboTHU MecTa (pabOTHUK Ha JuHWja 1 u nuHuja 2 3a
MPOU3BOJICTBO HA 3aBapEHM LIEBKU M NPOouim, 3aBapyBay Bo xana 1 1 xayna 2 1 pabOTHUK Ha MalllMHA 32 CEUCHE
Ha JuM BO xana 2 (tabena 2) MOKaKyBaaT jieKa CUTEe OBHE PAOOTHULM CE M3JIOSKEHM Ha JIOCTa BUCOKO HUBO Ha
OyuaBa, KOe 3HAUMTEJIHO ja HAIMMHYBa TOpHATa aKUMOHA BPEIHOCT, KaKo M J03BOJIEHATA J103a, LITO 3HAYM JIeKa
3a OBME PabOTHM MecCTa € MOTPEeOHO 33aJ0JKUTESTHO KOPHUCTEHe Ha JIMYHM 3alUTUTHU CPECTBA AHTH(OHU
mkoJiku cornacHo co EN 352-1 co HuBo Ha HamanyBamwe Ha OyuyaBaTa (NRR — Noise Reduction Rating) ox 20 -
25 dB.

5. 3akiay4ok

JlobueHnTe pe3ynTaTd Off UCIIUTYBakEeTO HA MEePCOHAJIHA U3JI0KEHOCT Ha OydaBa Ha pabOTHULUTE BO
MeTalHaTa UHAyCcTpHja (IOroH 3a INPOU3BOACTBO HA 3aBapeHM LEBKUM M MNpO(UIN), KaKO U OCTAHATHUTE
MHOTyOpOjHU MCTpaxKyBaka BO OBaa OOJIACT jaCHO YKaxKyBaaT Ha (DAKTOT fieKa pabOTHULUTE BO MeTalHaTa
UHYCTpHja Ce M3JI0KEHM Ha J0CTa BMCOKO HMBO Ha OyyaBa KOE€ YECTO NMaTU I'M HaJMUHYBa [O3BOJICHHUTE
TFPaHUYHU BPEHOCTU U CO TOA MPETCTaByBa Ba’KeH PU3MK (DaKTOp 3a rybeme Ha CIyXoT. 3arybaTa Ha CIyXOT
npef3BUKaHa off NpoeCHOHAIHATA U3JI0KEHOCT Ha OydaBa MMa MOBEKeKPAaTHY HEraTUBHU MOCJIEAUIU KaKo Ha
UHAMBMyalHO Taka ¥ Ha omuTecTBeHo HuBo [16]. Mako moctojaT moronem 6poj Ha pakTopu Kou
MpUIoHeCyBaaT 3a 3aryba Ha CIyXOT TNpeu3BuKaHa of NpodecuoHanHa u3noxKeHocT Ha Oyvaa (NIHL),
HEJI0CTaTOKOT Ha NpeBeHIMja MoKe CI0O0AHO fla KaxKeMe eKa UMa rojieM yjes Bo oBaa nojaBa. OBa HHULIMPATIO
NMoBeKe UCTPaXKyBauKy CTYJMUU 3a IITETHUTE 3[PaBCTBEHU e(heKTH Ha NpodecUOHaIHaTa OyyaBa U Npe3eMame Ha
NPEeBEeHTUBHU MEpPKU 3a HEj3MHO HamaiyBawse. [IpeBeHTMBHMTE MEpKM BKJIydyBaaT Pa3JIMUHU WHXKEHEPCKU
pellieHdja KOU IO HaMallyBaaT HMBOTO Ha OydaBa Kaj M3BOPOT U NMPOMEHM BO 3aKOHCKAaTa peryJjaTuBa MpeKy
OrpaHUYYBamkhe Ha BPEMETO Ha U3JIOKEHOCT Ha MpodecHoHaIHa OydaBa M 3aJI0JIKUTETHO KOPUCTEHE HAa JIMYHU
3alITUTHU CPEAICTBA 3a opraHute 3a ciyx [17, 18, 19]. Kako pe3ynrar Ha oBa, HUBOTO Ha 6y4aBa ¥ epCOHAJIHATA
U3JI0KEHOCT Ha 6y4aBa BO MHAYCTpUjaTa NOTEHIIjaJHO C€ MEHyBa BO TEKOT Ha MOCJEAHUTE HEKOJKY JeleHUH,
6apeM Bo pa3zBueHuTe 3emju. OBa npeTcTaByaBa NpUUYMHA MOBEKE Jja ce MPOJOJIKUA CO UCTPaKyBamaTa 3a 3aryba
Ha CIIyXOT KaKO pe3yJTaT Ha NpodeCHOHAIHATa U3JI0>KEHOCT Ha Oy4aBa Ha HALMOHAJIHO HMBO, KAKO U CIIEieHe
Ha NOTEeHLUjaHUuTe e(hpeKTU Off MPEBEHTUBHUTE UHULU]jaTUBHU.
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