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PU3UK ITPO®3AXBOPIOBAHHS ITPU XPOHIYHOMY IHT AJISIIIIMHOMY BILIUBI
HA 3BAPHUKA

B oaniti cmammi npogedeno ananiz MemoouKu GU3HAYEHHs. PUUKY NPOPD3aX60PIOGAHHS NPU XPOHIYHOMY iH-
2anAYIUHOMY 8NAUBI 36apI08aANbHO20 aepo3onio (34) na 3éapuuka. Hasedeno npuxknad @usnauenms pusuxy
npog3axeopio6anta Ha OCHOSI peanvHux Konyenmpayii 34 6 36apioeanvnomy yexy. B ocnogy eusnauenns
PUBUKY NPOD3aXEOPIOAHHS NOKIAOEHO MeMOOUKY OYIHKU GIOHOWEHHS (haKmuuHOi KoHyeHmpayii ckiaooeoi
34 0o ii epanuunodonycmumoi cepednb0006060i KoHyenmpayii.

Knrouogi cnosa: 3sapnux, 36apioganvhuii aepo30ib, XPOHIUHULL GNAUS, TH2ATAYIUHULL GNAUS, PUBUK, NPOp3a-
X60PIOBAHHSL.

AKTyaJbHiCTh JociHimkeHHs. Y TenepimHii yac 6musbko 30% mnpomykuii MammHOOYAIiBHOI raiy3i € 3BapHi
KOHCTPYKIIi 3 METaIy TOBIIMHOIO BiJ 2 10 6 MM, HAIPUKIIaJI, BArOHH, KOHTEHHEPHU ISl IEPEBE3CHHS CHITYYUX BaHTa-
XKIB, BIJJIIIBHUKH PiIUHH, afcopOepu, QpuIbTpH, TEI00OMIHHUKH, peKTU]iKaniiHi KoioHu Ta iH. [Ipu BUroTOBIEHHI
TaKUX KOHCTPYKIIH 00CATH 3BaploBabHUX po0iT nocsiratorh 70%. Haii0inbplie nommpeHHs oaepKaiy TyroBi cocoou
3BapIOBaHHS, Yyepe3 MPOCTOTY iXHBOI peaizallii, BACOKOI KOHIEHTpaIlii TEerIoBoi eHeprii, HaIiitHOCTi, cTaOLIBHOCTI Xa-
PaKTEpPUCTUK 3BapEHHX 3'€JHaHb, TIOPIBHILHOIO ITPOCTOTOI0 MeXaHi3allii.

IMocTranoBka mpodiaeMu. YMOBaM Mpali 3BapHUKIB BJAacTHBA HAasBHICTH 3BapIOBAIBLHOrO aeposonio (3A), Bin
BIUIMBY SIKOTO BUHMKAIOTH NMPOQeciiiHi 3aXxBOproBaHHs, cepell akux 80 % craHOBIATH OpoHXO-yereHesi. e — mHeBMo-
KOHI03, 1110 BUSIBUBCS y 3BapIOBAJBHUKIB, SIKI MPOPOOWIIN Yy 3BapIOBAJIbHUX IIeXaX MOHaJA 15 poKiB, 1 XpOHIYHMI OpOH-
XiT, 1110 BUHUKAE BXKe Yepe3 5 pokiB poOoTH 3a mpodeciero 3BaproBaibHuKa. [Ipy BUKOHAHHI 3BaplOBaIbHUX POOIT Yy He-
JIOCTYITHUX JJIsl BEHTHJIFOBaHHSI 3aKPUTUX MPOCTOPAX MEPioJl PO3BUTKY ITHEBMOKOHI03Y CKOPOUYETHCS 10 5 pokiB. Kpim
TOT0, BIUTMB 3A Ha OpraHd AWXaHHSI MOXE ITiJBUIIYBATH PU3HUK PO3BUTKY OHKOJIOTTYHHMX 3aXBOpIOBaHb (paky) [13, 16].

BruuB Ha nmpalliBHHUKIB XiMiYHHX PEYOBUH Y BHIJISII 3A KOMILIEKCHOT'O CKIIA/ly € OJJHUM 13 POBITHUX Mpodeciii-
HUX YMHHHKIB, 110 CYPOBODKYIOTH MYTOBi CIIOCOOM 3BaplOBaHHS 1 pi3aHHS MeTaiiB. PesynbpraTu aHamizy MoKa3HHUKIB
3aXBOPIOBAHOCTI 3BapPHUKIB JI03BOJIMIIM BCTAHOBHUTH, L0 HAWOIJIBII YyTIIMBHUMHU 10 BIUIMBY 3A € HEpBOBa 1 JUXalibHa
cuctemu [14, 15].

Po3pobxa 1 BHpoBaKEHHs Cy4aCHUX METO/IIB OLIHKM PU3UKY MPOQ3aXBOPIOBAHb 3BaAPHUKA TIPH BILTHBI 3A 3aIu-
IIA€THCS OTHUM 3 HaMOLIBII aKTya IbHUX TiTi€HIYHUX 3aBIaHb.

Teoperuunmii anami3 nociimkenns. OUiHKY MpoQeciiHOro pU3KMKY MPH Pi3HUX BUAAX 3BapIOBAIBLHUX OMEpaIliii,
3 ypaxyBaHHSM BHUCOKOi iHTEHCHBHOCTI BIUIMBY IIKiJUIMBIMX BUPOOHWYHMX YHHHUKIB 1 BUCOKHM piBHEM npodeciiHOoi 3a-
XBOPIOBAHOCTI HEOOXIJJHO MPOBOAUTH 3 BUKOPUCTAHHSAM CyYaCHHUX METO/IIB MEPCOHAIBHOIO MOHITOPUHTY KOHIIEHTpa-
1ii1 3BapIOBaJILHOIO a€PO30JII0 B 30HI IUXaHHSI.

Ha cphoroanimiHiii 1eHb icHye 6arato MeToauk oiinku pusuky: JCTY 2293-99, BS-8800, Risk skore, «mepero Bi-
1MoBy, «Monte Kapio» Ta iH. JlochikeHHI0, BUBYEHHIO Ta PO3POOIi METOANK BU3HAUSHHS PU3UKIB IPUCBATHIN CBOT
poboTH 6araTo HayKOBINB, ceped AKuX ciia BuautuTd BiTunm3Hsanux: I.I'. Toritamsim, C.C. Pmwxko, O.A. HerpeOchb-
kuii, b.J[. Xammypanos, B.O. Muxaiimok, B.B. Bitnincekuii, I.B. 'onuapos, B.A. OcrankoBa Ta iH.

MeTta cTaTTi: OLIHUTH PU3KK NPO(3aXBOPIOBAHHS OPraHiB AUXaHHS JUIs 3BApPHHUKIB B yMOBaX peasibHOrO BHPOO-
HUYOT'O CEPEIOBHIIA.

3aBJaHHA AOCJTiIKeHHS:

1. I[IpoBecTn aHaNi3 METOJMKHU OLIHKH PU3UKY MPO(3axXBOPIOBaHb TP XPOHIYHOMY BIUTUBI 3A.

2. BusHauyuTH piBHI IpOeCciiHOro PU3UKY 3aXBOPIOBAHHS OpraHiB JAWXaHHS MPH 3BapIOBAJILHUX POOOTax B pea-
JIBHAX BUPOOHUYUX YMOBAX.

BuknanenHsi 0CHOBHOTO MaTepiaJy J0C/Ji:KeHb. BU3HaueHHs pU3HKIB PEKOMEHI0OBAHO MPOBOANTH 32 HACTYII-
HUM aJTOPUTMOM:

- BU3HAYCHHsI BAPOOHUYOr0 Tpoliecy/ onepaitii/ podbo4oro Micist — 3BaproBaHHs METaJIeBUX KOHCTPYKIIH, TyroBi
croco0H 3BaproBaHHs, po00Ye MiCIe 3BAPHUKA;

- ineHTH(iKaIis HeOe3IeK — 3BapIOBaJIbHUI aep030Jib, IO BIUTMBAE HA OPTraHH AMXaHHs (TOTparuisiHHS 3A B opra-
HI3M TIJIBKH THTSIIHHUM IDIIXOM), (pakTHuHiI KOHIEHTpail 3A Ha poOoYHX MICIIX MPUHMAaTUMEMO BiAMOBIAHO 1O
pe3yNbTaTiB AOCIIKEHb, SIKi BUKIaIeHo B poboTax [13-23];

- BU3HAUEHHS MTOCTIMHO MPUCYTHIX HeOe31ek/ado MPHUCYTHIX P MOMUJIKaX Ta IMOJIOMKaX — MpHiMaeMo, 1o 3A ta
HOro CKJIa/IoBi AIFOTh Ha 3BapHUKA TIILKU BIIPOIOBXK poO0U0i 3MiHH (8 TO1I.), IPOTATOM S5-I€HHOr0 poOOYOro THXKHS, 32
YMOBH 1110 B potti 240 pobouux aHIB (i3 BpaxyBaHHSIM IIOPIYHOI BIAITYCTKH);

- BU3HAYEHHS PiBHS PU3UKY — OyJIeMO MPOBOAUTH Ha OCHOBI iICHYFOUMX METOAMK, SIKi BUKIIaIeHO B podoTax [1-12,
23];

- BU3HAUEHHS MPUHHSATHOCTI PU3UKY — OyJeMO MPOBOIUTH Ha OCHOBI paH)XyBaHHS PH3HKIB, 32 PEKOMEH/ALSIMA
pobir [1-3, 6, 7, 10, 11].

B po0ori [5] npencraBneHi rpadiyHi 3a71eXHOCTI BU3HAYEHHS PU3UKIB B JOJISX OAMHHUIII BiJ] KOHIIEHTpAIiil eneme-
HTiB 3A B HOBiTpi podouoi 30HU (puc. 1, 2). Lleli Meroq ocHOBaHMI Ha BU3HAYEHHI KPaTHOCTI IIEPEBUILEHHSI KOHIIEHT-
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Puc. 1. 3anexHicTh pu3HKy BUHMKHEHHs HEFAHHUX TOKCHYHHUX HPOSABIB BiJl KpaTHOCTI nepeBuienHs ¢/I'JIK,,, st pedoBrH pisHUX
KI1aciB HeOe3nexu: 1 — Ha3BUYaliHO Hebe3neuHi; 2 — BUCOKOHeOe3neuHi; 3 — nomipHonebesneuHi; 4 — manonedesneqni. I'JIK,, — rpanny-
HOJOIYCTHMA MAKCHMAITHHO OTHOPA30Ba KOHIIGHTPALIisi XiMiUHOT PEYOBMHHM B TIOBITpi, MI/M’ [5].
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Puc. 2. TToreH1iiHMIT pU3HK 3aXBOPIOBAHHS HACENICHHS K (DYHKLIIS KPATHOCTI IEPEBUILICHHS KOHLIEHTPALlil TOKCHKaHTY B MOBITPi (C)
JUTSI pPEYOBHH Pi3HHX KJIaciB HeOe3neku: 1 — Haj3BHYaliHO HeOe3eyHi; 2 — BUCOKOHeOe3IeyHi; 3 — oMipHOHeOe3neyHi; 4 — MasoHe0e3ney-
Hi. [IK,. — rpaHI4HO0ITyCTHMA CepetHO000Ba KOHIICHTPALlis XIMIYHOI pEYOBHHH B TIOBITPI, Mr/M [5].

Taxi rpa¢ivHi 3aJIe)KHOCTI, Ha HAaITy AYMKY, MOXIIUBO BUKOPHCTOBYBATH TUIBKH JUIS OPIEHTOBHOI (€KCIIpec) OLiH-
KU PU3UKIB, HAIIPUKIIAJ, IIPY aBapiiiHUX CHTYyalisx abo Mpu NOMHJIKaxX POOITHUKIB, 1110 MPUBEIH 10 HeOE3MEeYHOI CUTY-
atii, ToMy 110 BCiM rpaivHUM METOJaM MpUTaMaHHa JOCUTh BEJIHKa IMOXHUOKa.

B poborax [1, 5, 6, 10, 23, 25] BUCBITICHO METOJMKH BU3HAYEHHS PIBHS PU3UKY NPU XPOHIYHOMY IHTaJISIIIHHOMY
BIUIMBI IIKIJUTUBUX PEYOBUH. X04a B PI3HUX pOOOTaX PO3PaxyHKOBI 3aJIEKHOCTI JEIIO BiIPI3HAIOTHCS, IS JOCSTHEHHS
MIOCTABJICHOI B IaHii poOOTI METH, MU TIPOIIOHYEMO BUKOPHCTOBYBATH HACTYIHY (DOpMYyITy:

R =1-exp _ 0174 ¢ T\, (1)
'K, K,



e T'IK,, — paHMdHOIOMYCTHMA CePeIHbOI000BA KOHIIEHTPALIis XiMiYHOT PEYOBUHH, MI/M;
K, — koediIieHT 3amacy, 3aJeXuTh BiJl K1acy HeOe3meku peuoBuHM (auB. Ta0. 1 3a qanumu [1, 5, 6, 24]);

n — koeillieHT KI1acy HeOe3neKH peYoBHHH (IuB. Ta0. 1);
¢ — (haKTHYHA KOHLEHTPALlisl PEYOBHHHU Y TOBITPi, MI/M;

T — BiHOIIEHHS Yacy BIUIMBY XIMIYHOI pEUOBMHH Ha JIIOJUHY (32/1a€THCSI JIOCIITHUKOM B POKaX) J0 CEPEAHBOTr0

yacy uTTs (mpuiimat 70 pokiB).

3navenHs koedinienTiB K, i n Bix kiacy HeOe3NeKn pedoBUHU

Knac nebesnexn | Xapakrepuctuka pedoBunu | K, n
1 Hanmzsuuaiino Hebesmeuni 75124
11 Bucoxonebesmneuni 6,0 | 1,31
111 ITomipHOHEOE3TEeUHI 4,51 1,00
v Maitonebesneuni 3,01 0,86

TaGmuns 1

BignosinHO 10 KOHIIEHTpalliil 3A, HaBeJeHUX B Tab. 2, 3a AaHuUMH [ 19], BU3HAYMMO PiBHI PU3HKY 3a 3aJICXKHICTIO

(1), st pi3HUX 3HAUEHB TPYAOBOTO CTAXKY, PE3YJILTATH HABENEMO B TaOII. 3.

AHaJTI3yI0UH pe3yJbTaTH PO3PaXyHKIB, SKi HaBeICHI B Ta0J. 3 MOYKHA CKa3aTH, IO BXKE MPHU CTaXKi 3BapHHUKA Oi-

JIBIIE 5 POKIB BHHUKAE PU3UK MPOQ3aXBOPIOBAHHSA OPTaHiB JWXaHHA (32 HABEACHUX CEPEIHHO3SMIHHUX KOHIICHTpPAIIN
. . v . (V3 +

3A B 1oBiTpi 1exy). Haii6inbuimii BKIag B pusHK mpod3aXBOpIOBAHE BHOCHTH XpoMy OkcHy (3a Cr'”) Ta Mapraelp y

3A npu BMicTi 10 20%.

Tabnus 2
dakTuuHI cepeTHhO3MiIHHI KOHIEHTpaIlii CKi1aJoBuX 3A Ha poOOYHMX MICIIX 3BApHHKIB
[IximuBa pedyoBUHA CepenHbo3MiHHA KOHIICHTPAITIS,
(ckmamoBa 3A) (Mr/™°)
KpemHito miokcua amophHUI y BUTTISII aepo30IIi0 KOHAeH calil npu Bmicti 0i- | 0,74+0,06
abi1e 60%
3ajiza OKCHI 2,3+1,6
Tutany giokcua 1,3+0,04
Maprasners y 3A npu Bmicti 10 20% 0,37+0,04
dropucroBoaHeBoi kucioTH comi (3a F): 0,21+0,06
DTopuI KaJIbINIO
Xpomy oxcuz (3a Cr') 0,68+0,21
A3OTY IOKCH]T 1,2+0,4
Byrnerio okcua 6,8+0,3
O30H 0,08+0,04
Bonens ¢ropucruii (B nepepaxyHky Ha F) 0,24+0,022
BCBHOI'O 13,92

BignosimHo 10 pexomenaamii [10] (Tabm. 4) BiJ 3HaAYCHb PU3MKIB B JOJAX OMUHMII MEPEHIEMO 0 BU3HAYCHHS

pI/ISI/IKiB B 3HAYEHHAX HeOAKaHOro BUITIAJKY Ha 1 mutH. Ipanrorinx.

BusHaunMo pu3uKH, BIAMOBIAHO 10 peKOMeHAalii Tabi. 4 s craxy 3BaproBaibHuKa 30 POKIB, pe3ynbTaTu 1B

Tabm. 5.
Tabmuus 3
Pe3ysnpraTy BUSHAYCHHS PIBHIB PUBUKY
HlIxinnuBa pedoBrHA I'’IK.,,| Rnopu R npu R npu R mpu R mpu
(ckmamoBa 3A) (mr/m’)| T=1/70 | T=5/70 | T=15/70 | T=20/70 | T=30/70
KpewmHiro giokcun amopduuil y Burismai aepo-|0,1 0,0041 10,0203 [0,0596 0,0787 0,1156
30JIF0 KOHJIEHCalii mpu BMicTi Outbie 60%
3aiiza okcus 0,1 0,0163 10,0788 |0,2184 0,2800 0,3890
Tutany giokcua 0,5 0,0019 |0,0092 10,0275 0,0365 0,0542
Maprasers y 3A npu Bmicti 10 20% 0,005 10,0394 |0,1823 |0,4532 0,5528 0,7010
DTOPUCTOBOIHEBOI KUCIIOTH coii (3a F): 0,2 0,0006 [0,0029 |0,0087 0,0116 0,0173
DTOpuUI KaJIbINIO
Xpomy oxcuz (3a Cr') 0,002 10,1715 10,6097 |0,9406 0,9768 0,9965
A3oty miokcuz 0,1 0,0066 |0,0327 10,0948 0,1244 0,1807
Byruerro okenp 3,0 0,0016 |0,0081 |0,0240 0,0319 0,0474
O30H 0,09 10,0007 10,0035 [0,0106 0,0141 0,0210
Bonens dropuctuii (B mepepaxyHky Ha F) 0,02 (0,0095 |0,0467 10,1337 0,1741 0,2494
BCHOI'O - 10,2523 10,9942  [1,9708 2,2807 2,7721




Tabnuug 4
O1liHKa pHU3KKIB

3HaueHHs R B . . 3HaueHHA
. Or1iHKa pU3UKy Kpurepiit pusuxy
JIOJSX OJTMHUII PH3HKY
<0,05 [IpuitHsTHMIA BincytHi HeOakaHi TEHACHITT
0,05-0,16 Buximkae omacan- | BuHukae TeHAeHIs 10 3pocTaHHS Hecnenu(piuHUX <10°
HS TIaTOJIOT 1}
0,16-0,5 HeGe3neunnii BusiBnsieThest JOCTOBIpHA TEHJIEHLIIS 10 POCTY HecTIe-

IUQIYHUX ATOJIOTIH TPH MMOSIBI OMUHUYHUX BUIAKIB 10*-10
cnenriYHUX MaTOJIOT1H

0,5-0,84 Hanzsuuaiino He- | JlocToBipHe 3pocTaHHs HecnienugiuHOi MaToiorii npu
Oe3neyHui MOSIBI 3HAYHOI KIIBKOCTI BHIIAJAKIB crerudiqHol ma-
TOJIOTI1, TCHACHIIIS 30UTBIIICHHS] CMEPTHOCTI 4
- - - . >10
0,84-1 Karacrpodiunnii [TosiBa BUMa KiB XPOHIYHUX OTPY€EHB, 3MiHA CTPYKTY-
pH 3aXBOPIOBaHb, JOCTOBIPHA TCHICHIISA IO 3POCTaH-
HSI CMEPTHOCTI
Tabmurst 5
Pe3ynpTaT BU3HAYCHHS PU3UKIB VIS CTAXY 3BaproBaibHUKA 30 pOKiB
R B momax
[IximuBa pedyoBUHA OJIMHHII], Oui 3HaueHHs
(ckmamoBa 3A) pu [UHKa pH3HKY pHU3UKY
T=30/70
KpemHiro giokcun amopdHUi y BUTIISLII aepo3oito KoHaeHea-| 0,1156 Buxnukae onacanas | <10°°
il npu BMicTi Oibnie 60%
3ajiza OKCHI 0,3890 Hebe3neunuii 107-10°
Tutany mgiokcua 0,0542 Buxsukae onacanns | <107
Maprasneis y 3A npu Bmicti 10 20% 0,7010 Hamseuuaiino me- | >107
Oe3neyHui
dropucroBoaHeBoi kuciotH comi (3a F): 0,0173 [MpuitHaTHAI <10
DTopuI KaJIbINIO
Xpomy okcrz (3a Cr'°) 0,9965 Karactpodiunmii >10"
A30Ty HioKcun 0,1807 HeGesneunuii 107-10°
Byrnerio okcua 0,0474 [puitHsTHMIA <10®
O30H 0,0210 [puitHsTHMIA <10®
Bonens ¢dropuctuii (B mepepaxyHky Ha F) 0,2494 Hebe3neunuit 10°-10°
BCBOTI'O 2,7721 Karactpodiunmii >10"

Pe3ynpraTn anamizy Tabn. 5 cBiguaTh MpO Te, IO PiBEHb PU3UKY MPOQECiHHOro 3aXBOPIOBAHHS OPTaHiB JAUXaHHS
3BapIOBANLHUKA MPH HABEICHHX B TabJl. 2 KOHIEHTpALiax 3A, 3a Bech TpyHoBHii cTax — 30 pokis, mepesuiye 1-107,
TOOTO € KaTacTpo(iuHUM (HEMPHUITYCTHMUM).

BucHoBkwu. 1. 3anponoHOBaHO BU3HAYATH PHU3HK NMPOQ3aXBOPIOBAHHS OPTraHiB IUXaHHS IJIS 3BAPHUKIB BiMOBIi/-
HO JIO BiJHOIICHHS (haKTUUHOI KOHIIEHTpAIli CKIaoBoi 3A 10 il rpaHUYHOIOMYCTUMOI CepeIHbOJ000BOI KOHIICHTpA-
Iii.

2. 3a HaBeneHNX (DAKTHYHUX KOHIIEHTpamiid 3A B MOBITPI 3BapIOBATBHOIO IIEXY, BXKE IPH CTa)Ki 3BapHUKA Oinblie
5 pOKiB BUHHMKA€ PU3UK NMPO(3aXBOPIOBAHHS OPraHiB JUXaHHS.

3. HaiiGinpmmii pu3uk npoh3axBOpIOBaHHS OpTraHiB JUXaHHS IS 3BAPHUKIB B HABEJCHOMY IPHUKJIA/i CTAHOBHUTH
xpomy okcuz (3a Cr') Ta Mapranens y 3A mpu Bmicti 10 20%.

4. 3a hakTHYHUMH JAHUMH KOHLIEHTpAIlist 3A B MOBITpPi 3BAPIOBAILHOTO IIEXY € HEMPHUITYCTUMOIO 1 32 BECh TPYIIO-
BHif cTaxk — 30 POKiB BUKITMKA€E PU3HK SKHif mepesurye 1-10™, T06To € kaTacTpodiuHNM (HEMPUITYCTHMUM).
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B naHHOl cTaTbe NpHBeIeH aHAIN3 METOUKH ONPEeeICHUs pUcKa pogh3adoIeBaHMs IIPH XPOHNYECKOM HHTISILIMOHHOM BO3/IEHCT-
BUM cBapodHoro aspo3ons (CA) Ha cBapiuka. [IpuBeneH npumep onpeneneHus pucka mpog3aboiaeBaHus Ha OCHOBE peaIbHBIX KOH-
nenrpaimii CA B cBapo4HOM niexe. B ocHOBY onpenenenust prucka rnpod3aboneBaHus NOJM0KeHa METOJUKA OIIEHKH OTHOIIEHUS (ak-
TUYECKOH KOHLIEHTpaLuy cocTasistoiedl CA Kk ee IpeaenbHO JOIMYCTUMOM cpeIHECYTOYHON KOHLIEHTpaLUH.
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Druz O.M.

RISK OF THE OCCUPATIONAL DISEASE AT CHRONIC INHALATION EFFECT ON
THE WELDING OPERATOR

In the article the technique analysis by definition a mark of occupational disease because of chronic inhala-
tion affecting welding an aerosol on the welder is resulted. The instance of definition of risk of occupational
disease on the basis of real concentration welding an aerosol in welding shop is resulted. In a basis of defi-
nition of risk of occupational disease the technique of an estimation of the relation of actual concentration
making welding an aerosol to it maximum permissible daily average concentration is assumed. It is defined
that the risk of occupational disease exceeds admissible at the experience of the welder more than 5 years.
The greatest risk for the welder represent chromium oxcuo (Cr+3) and manganese.

Keywords: the welder, welding an aerosol, chronic influence, inhalation influence, risk, an occupational
disease.

Urgency of probes. Now about 30 % of commodity of engineering industry welded structures from metal width
from 2 to 6 mm, for example, coaches, containers for transportation of loose goods are, liquid traps, adsorbers, screens,
heat interchangers, rectifying kononsl, etc. At manufacture of such constructions bulks of welding service attain 70 %.
The greatest spreading was gained by the arc modes of welding, because of simplicity of their implementation, high
density of thermal energy, reliability, stability of performances of welded connections, relative simplicity of mechanisa-
tion.

Problem setting. Retention welding an aerosol (WA) from which one influencing there are occupational dis-
eases among which one 80 % introduce bronho-pulmonary is proper in working conditions of welding operators. It is a
pneumokoniosi which one is detected in welding operators who have worked in welding departments over 15 years, and
a chronic bronchitis which one originates in 5 years of professional job of the welding operator. At execution of weld-
ing service in inaccessible to a venting shut rooms the continuance of evolution of a pneumokoniosi shrinks till 5 years.
Besides, influencing of WA on a respiratory organs can increase hazard of evolution of cancer diseases (Cancer) [13,
16].

Influencing on workers of chemicals in the form of WA complex composition is one of leading professional fac-
tors who track with the arc modes of welding and metal cutting. Assay values of morbidity rates of welding operators
have allowed to fix that the most sensitive to WA influencing are the excitatory and breathing systems [14, 15].

Development and implementation of the modern valuation methods of hazard of occupational diseases of the
welding operator at WA influencing remains to one of the most actual hygienic tasks.

The idealised assaying of probe. At miscellancous aspects of welding processes, taking into account high in-
tensity of influencing of harmful production factors and high level of professional morbidity it is necessary to lead a
professional risk estimate with usage of the modern methods of personal monitoring of densities welding an aerosol in a
breath band.

For today there are many procedures of a risk assessment: DSTU 2293-99, BS-8800, Risk skore, «a tree of fail-
ures», "Monte Karlo", etc. have devoted to Probe, learning and development of procedures of risk identification the op-
erations much scientific workers among whom it is necessary to select the domestic: G.G. Gogitashvili, S.S. Ryzhkov,
0.A. Netrebsky, B.D. Halmuradov, V.O. Mihajljuk, V.V. Vitlinsky, I.V. Goncharov, V.A. Ostankova, etc.

The paper purpose: to evaluate risk of an occupational disease of a respiratory organs for welding operators in
the conditions of a real working environment.

Research problems:

1. To carry out the assaying of a procedure of a risk assessment of occupational diseases at chronic influencing
of WA.

2. To define levels of professional risk of disease of a respiratory organs at welding robots in real working condi-
tions.

Account of a main material of probe. Risk identification is recommended for leading on following algorithm:

- Flow process determination/ bench operations/ — welding of metalworks, the arc modes of welding, a bench of
the welding operator;

- Identification of perils — welding an aerosol, which one influences a respiratory organs (WA hit in an organism
only an inhalation path), actual densities of WA on benches we will accept according to effects of probes which one are
stated in robots [13-23];

- Determination of permanently present perils/ or present at errors and breakdowns — it is accepted that WA and
its components work on the welding operator only during an operating crew (8 hours), throughout five-day business
week, provided that in a year of 240 working days (taking into account an annual leave);

- A risk level detection — we will lead on the basis of existing procedures which one are stated in robots [1-12,
23];

- Determination of an acceptability of the risk — we will lead on the basis of ranking of hazards, under references
of operations [1-3, 6, 7, 10, 11].

In [5] pictorial dependences of risk identification in fractions of unity from densities of devices of WA in work-
ing area air (fig. 1, 2) are introduced. This method is grounded on determination of multiplicity of excess of density of a
dangerous substance (¢) over its maximum concentration limit (MCL).
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Fig. 1. Dependence of risk of originating of immediate toxic developments on multiplicity of excess ¢/MCL,,, for matters of miscel-

laneous classes of hazard: 1 — extremely dangerous; 2 — highly dangerous; 3 — moderately dangerous; 4 — little dangerous; MCL,,,, —
maximum concentration limit one-time density of chemical in air, mg/m’ [5].
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Fig. 2. Potential risk of disease of the population as function of frequency rate of excess of concentration toxic in air (c) for substances
of different classes of danger: 1 — extremely dangerous; 2 — highly dangerous; 3 — moderately dangerous; 4 4 — little dangerous; MCL,, —
maximum concentration limit daily average concentration of chemical substance in air, mg/m’ [5].

Such graphic dependences, in our opinion, it is possible to use only for rough (express) of an estimation of risks,
for example, at emergencies or at errors of workers which have led to a hazardous situation as all graphic methods have
big enough error.

In works [1, 5, 6, 10, 23, 25] techniques of definition of a risk level are described at chronic inhalation influence
of harmful substances. Though in different robots settlement dependences differ, for achievement of the aims laid down
in given work, we suggest to use the following formula:

R=1-exp _ -0l c-Tl, (1)
MCL, ‘K,

Where MCL,. — maximum concentration limit daily average concentration of chemical substance, mg/m’;
Kz — the depreciation factor, depends on a matter class of hazard (see tab. 1 under data [1, 5, 6, 24]);
n — coefficient of a class of hazard of matter (see tab. 1);
¢ — actual density of matter in air, mg/m’;

T —aratio of a time of influencing of chemical per capita (it is set by the contributor advanced in years) to mean
time of life (to accept 70 years).



Table 1

Value of factors of K, and n from the class-room of danger of substance

Class of hazard | The substance characteristic | K, n
I Extremely dangerous 7,5 | 2,4
II Highly dangerous 6,0 | 1,31
I Moderately dangerous 4,5 | 1,00
v A little dangerous 3,01 0,86

According to densities WA, reduced in tab. 2, according to [19], we will define risk levels on dependence (1), for

miscellaneous values of a service life, effects we will reduce in tab. 3.

Analysing effects of accounts which one are reduced in tab. 3 it is possible to tell that is more narrow at the ex-
perience of the welding operator of more than 5 years there is a hazard of an occupational disease of a respiratory or-
gans (on reduced averages for an operating crew to densities of WA in operation air). The greatest contribution to haz-
ard of occupational diseases brings chromes an oxide (on Cr"*) and manganese in WA at the contents to 20 %.

Table 2

Actual averages for an operating crew of density of component WA on benches of welding operators

Hazardous substance

Average for a labour shift concentration,

(Component WA) (mg/m°)
Silicium dioxide amorphous in the form of a condensation aerosol at con- | 0,74+0,06
tents is more than 60 %
Gland an oxide 2,3+1,6
The titan dioxide 1,3+0,04
Manganese in WA at the contents to 20 % 0,37+0,04
Salt fluorhydric acid (on F): 0,21+0,06
Calcium fluoride
Chromes an oxide (for Cr'?) 0,68+0,21
Nitrogen dioxide 1,2+0,4
Carboneum an oxide 6,8+0,3
Ozone 0,08+0,04
Hydrogen fluorine (in recomputation on F) 0,24+0,022
IN TOTAL 13,92

According to recommendations [10] (tab. 4) from values of risks in unit shares we pass to definition of risks in

values of an undesirable case to 1 million workers.

Let's define marks, according to recommendations of tab. 4 for the experience of the welder of 30 years, results

are resulted in tab. 5.

Table 3
Results of definition of risk levels
Hazardous substance MCL,,| Rat R at R at R at R at
(Component WA) (mg/m®)| T=1/70 | T=5/70 | T=15/70 | T=20/70 | T=30/70

Silicium dioxide amorphous in the form of a|0,1 0,0041 10,0203 |0,0596 0,0787 0,1156
condensation aerosol at contents is more than 60
%
Gland an oxide 0,1 0,0163 |0,0788 |0,2184 0,2800 0,3890
The titan dioxide 0,5 0,0019 10,0092 |0,0275 0,0365 0,0542
Manganese in WA at the contents to 20 % 0,005 10,0394 10,1823 10,4532 0,5528 0,7010
Salt fluorhydric acid (on F): 0,2 0,0006 10,0029 |0,0087 0,0116 0,0173
Calcium fluoride
Chromes an oxide (for Cr) 0,002 10,1715 10,6097 |0,9406 0,9768 0,9965
Nitrogen dioxide 0,1 0,0066 |0,0327 |0,0948 0,1244 0,1807
Carboneum an oxide 3,0 0,0016 10,0081 |0,0240 0,0319 0,0474
Ozone 0,09 0,0007 10,0035 |0,0106 0,0141 0,0210
Hydrogen fluorine (in recomputation on F) 0,02 0,0095 10,0467 |0,1337 0,1741 0,2494
IN TOTAL - 0,2523 10,9942 |1,9708 2,2807 2,7721




Table 4
Estimation of risks

Va}ue Rin Risk estimation Criterion of risk Val}l e of
unit shares risk
<0,05 The There are no undesirable trends
comprehensible <10°®
0,05-0,16 Calls fear There is a trend to growth of not specific pathologies
0,16-0,5 The dangerous The authentic trend to growth of not specific pathologies at | 10710
emersion of single instances of specific pathologies is observed 6
0,5-0,84 Extremely Authentic growth of a nonspecific pathology at emersion of a
dangerous significant amount of cases of a specific pathology, a trend of
increase in death rate >10"
0,84-1 The catastrophic | Emersion of cases of chronic poisonings, change of structure
of diseases, authentic trend to death rate growth

Table 5
Results of definition of risks for the experience of the welder of 30 years
Hazardous substance R in unit . . Value of
(Component WA) shilres, at Risk estimation risk
T=30/70
Silicium dioxide amorphous in the form of a condensation | 0,1156 Calls fear <10¢
aerosol at contents is more than 60 %
Gland an oxide 0,3890 The dangerous 10°-10°
The titan dioxide 0,0542 Calls fear <10°®
Manganese in WA at the contents to 20 % 0,7010 Extremely danger- >10"
ous

Salt fluorhydric acid (on F): 0,0173 The reasonable <10
Calcium fluoride
Chromes an oxide (for Cr") 0,9965 The disastrous >10"
Nitrogen dioxide 0,1807 The dangerous 10°-10°
Carboneum an oxide 0,0474 The reasonable <10®
Ozone 0,0210 The reasonable <10°®
Hydrogen fluorine (in recomputation on F) 0,2494 The dangerous 10°-10°
IN TOTAL 2,7721 The disastrous >10™

Tab. 5 assay values testify that a risk level of occupational disease of respiratory organs of the welder at concen-
tration WA resulted in tab. 2, for all seniority — 30 years, exceed 1x10™ i.e. is catastrophic (inadmissible).

Conclusions. 1. It is offered to define risk of an occupational disease of respiratory organs for welders according
to the relation of actual concentration of component WA to it limiting admissible daily average concentration.

2. At resulted actual concentration WA in welding shop air, already at the experience of the welder 5 years there
are more there is a risk of an occupational disease of respiratory organs.

3. The greatest risk of an occupational disease of respiratory organs for welders in the resulted instance represent
chromium okcnz (for Cr™) and manganese in WA at the maintenance to 20 %.

4. Under the fact sheet concentration WA in welding shop air is inadmissible and for all seniority — 30 years are
called by risk which exceeds 1x10™, i.e. is catastrophic (inadmissible).
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