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YAOCKOHANEHHA NMPOLUECY NMPOEKTYBAHHA
CNEUIANIBHOIO oaAry AnAa WAXTAPIB

Memoro darHoi pobomu € po3pobka cneyliansHo2o ods2y Oas waxmapie (COLL) ypaHosux
waxm 3 8paxyeaHHAM 8UMO2 ep2oHOMIYHOCMI ma HadiliHocmi 044 MiHIMi3ayil abo nogHozo
YCYHeHHs1 enjugy Hebe3neyHUx ma wkioausux eupobHu4Yux 4uHHuUkie (HLLIBY) [ OocszHeHHs
komgopmHux ymoe ekcniyamayii. Memoduka. B pobomi eukopucmaHo Memodosio2ito
cucmemHozo nioxody 0o npoekmysaHHs cneyiaabHozo odsey. [ia onpayrosaHHs pesysemamis
sunpobysaHb sukopucmaHo npoepamy Microsoft Office Exel. [lns nobydosu epaghiuHux 06’ekmis
sgukopucmadi pedakmopu Corel Xara Xtreme Pro5.0 ma Corel Draw X6. Pesynemamu. B npoyeci
docnioxeHHsA 8uMoz 00 cheyiasbHo20 002y 014 wWaxmapie MemodoM aHKemHo20 ONUMYy8aHHs
8U3HAYEHO, WO Wwaxmapi 2eos102i4H020 8i00UTy ypaHoB8oi axmu He 308CiM 3a00801eHL ICHYHHYUMU
gudamu ma koHcmpykmusHuUmM ycmpoem COLL. Takox aHkemysaHHs 00380auno copmysamu
npono3uyii no yOOCKOHA/NIEHHIO KOHCMPYKmMuUBHo20 ycmpoto Hosoi modeni COLL. CnpoekmogaHo
HoBe KOHCMPYKMUBHO-mMexHo102iuHe pilieHHs kocmioMy COLL 3 ypaxysaHHAM nobaxxaHe
cnoxusadyis, monozpadgii micye Halibintewux decpopmayili icHyroHo20 0052y 2ipHukis. Haykoea
HoBU3HA. Bnepwe 3anponoHo8aHO HoMeHknamypy HebeaneyHUx ma WKIOAUBUX HUHHUKIB
8UpObHUY020 cepedosula YpaHOBUX WAXM, BU3HA4YeHd monoz2pagia Mmicyb pyUHy8aHHs
[CHyr04020 cheyianbHo2o0 o00fey 04 waxmapie. [Mpakmu4yHe 3Ha4eHHA. Po3pobieHa
Xapakmepucmuka ymos npayi waxmapie ypaHosoi waxmu, po3pobaeHo sumozu do COLL Ha
OCHosi onumysaHHs npayisHukie A1 «Cxidl3K» HosokocmsaHMUHIBCbKA WAXmMa, 3anponoOHOBAHO
HoBe NPOeKMHO - KOHCMPYKMOpPCbKe pilleHHA KOMNnJaekmy cneyianasHo2o ooszy 0418 waxmapie ma
su2omosJieHuli ekchepumeHmasabHUl 3pasok.

Kmrouoei cnoea: cneyianvHuli 0052 waxmapie (COLL) ypaHosux waxm, Hebe3neyHi ma
wkionuei 8upobHuy4i 4YuHHUkU (HLUBY), 3acobu (HOuUBIOyasneHO20 3axucmy, NPoOeKMmHo-
KOHCMpYKMOpCbKe pillieHHs, KOHCMPYKMUBHO-0eKkopamueHi enemMeHmul.

IMPROVEMENT OF THE DESIGN PROCESSOF PROTECTIVE CLOTHING FOR MINERS
ZUBKOVA L., GAMANYUK S.
Kyiv National University of Technologies and Design

Goal. Development of protective clothing for miners (PCM) of uranium mines considering
the requirements of ergonomics and safety of materials. Methodology. General methodology of
systematic approach to designing protective clothing. Microsoff Office Excel was used to calculate
the of this research. Corel Xara Xtreme Pro 5.0 and Corel Draw X6 wore used to buizd au graphic
objects. Results. Analysis of the operating conditions of PCM during performance of mining
operations revealed HHPF, specific to micro-climatic conditions of the industrial environment, the
nature and the scope of work, etc . Ergonomic principles are not met; The expected levels of
protection are also not met in terms of radiation damage, as well as other dangerous and harmful
production factors (DHPF).
That's why it can be reasonably argued as the evidence of further research prospects. An artistic
sketch of the experimental model of new design and technological solution of the PCM suit is made.
A technological solution is found for operations relating to the manufacture of experimental sample
of the advanced PCM. Scientific novelty. Dynamic growth parameters of the PCM design are
Justified and requirements for materials selection for uranium industry are formed. While working,
miners face a volume of phisical, chemical, biological and psychophisical DHPF. The danger lies
within: the effects of uranium decomposition products; hostile microclimate; noise; vibration levels;
high dust levels in work areas; air contamination; bacterial pollution of the mine itself; mechancal
factors, etc. The absence of natural light leads to lack of visibility in work zones. In addition, a huge
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danger for the personel comes within soil rocks collapses, uncontrollable explosions, fires, and other
DHPF that could lead to traumas and casualties. Not to mention, the long-term exposure to harmful
production factors results in serious deseases amongst workers.The topography of weak spots of
existing professional miner’s clothing was made as wellas the new requirements for. The first areas
to be damaged are those that are constantly under the influence of the harmful factors. According
to COLL, those are grease spots, ruptures, cuts (caused by equipment or rock soil itself), abrasion of
flat areas or creases (often after miners carrying the explosives or equipment on their backs, constant
working when on their knees, etc). Above that, work clothes damage increases due to a regular
contact with the water of subterranean rivers. The practical value. For the first time the
characteristics of the working conditions of miners of uranium mines; requirements for PCM based
on a survey of SE "ShidGOK" Novokonstantinivskya mine employees are developed; a new design
solution for PC miners of uranium mines is offered; recommendations for technological solution of

PCM are created.

Keywords: protective clothing for miners, parameters of miner’s clothing design, indicators of
material quality, experimental research, experimental sample.

Bctyn . YpaHoBa NpoMMCNOBICTb YKpaiHw,
Wwo ABAfE cobOr0 ranysb AAepPHOI EHEpPreTukK, €
CTpaTeriyHo BaX/MBUM e€NeMeHTOM eHepro-
3abe3neveHHs ans YkpaiHm [1]. Ockinbkn 3a
obcarammn 3anaciB ypaHy YkpaiHa BXOAWUTb AO
nepLoi AecATKN KpaiH CBITY | Mae pecypcu Ta
3arajbHi 3amacuM ypaHy Haubinbwi B €Bponi,

ypaHoBi LaxTm we TpvBannm yac
3a/MIATUMYTbCA ~ OCHOBOK  eHeprobesneku
Kpainu [2]. 3apas3 B YKpaiHi BugobyBatoTh

YpaHOBOi pyAan TiIbkM TPeTuMHY BiA4 noTpeb
aTOMHOI eHepreTuky, TOMY MOXEMO BMEBHEHO
roBOPUTK NPO AWHAMIYHI MepCneKTUBM PO3BUTKY
[3]. Pobota Ha 06'ekTax agepHOI eHepreTuky,

AKMMW € YpaHOBI LWaxTu, notpebye ocobansoi

yBarm  LWoOAO  340pOB’'A  waxTapiB.  Apxke
3abe3neyveHHs  MpauiBHWUKIB  HajilHUMK  Ta
epeKTUBHUMU 3acobamu IHAVBIAyanbHOroO

3aXMCTY 3HAYHOK MIPOIO CMIPUATMME 3HMXKEHHIO
BMPOBHMYOro  TpaBMaTu3My, npodecinHmnx
3axBOPHOBaHb Ta 3pOCTaHHIO be3nekn npadi[4,5].

Ha cyuacHomy eTani BiTYM3HAHMI 3aXUCHUIA
oasar npawuiBHWKIB
NMPOMWCAOBOCTI HE B MOBHIl Mipi BiANOBIAA€E YCiM
BMMOram, AKi BWCyBatOTbCA JAO HbOrO: He
3abe3nevyeTbca HEOOXiAHMI 3axUCT Big padiaLii,
Hebe3meuHnx Ta  WKIAAVBUX  BUPOBHUYUMX
UMHHMKIB (HLUBY) i He 3aA0BOJIbHAKOTLCA
eproHomiyHi Bumorn. CyyacHi nignpuemcrea He
MalTb  AOCTaTHbOro  (iHaHCyBaHHA  ANA
NPOBeAEeHHA  AOCAIAXEHb 3 BU3HAYEHHS
BJ1IACTMBOCTEN MaTepianiB Ta YAOCKOHaNEHHS
KOHCTPYKTMBHO ~ —  TEXHOJOFYHMX  pilleHb
eNeMeHTIB crneuianbHOro oaAary ans pobit B
ymoBax BMA00YTKY ypaHOBOI pyAwW, a aHaNOriyHi
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ypaHoBKA00yBHOI

BMPOOM 3aKOPAOHHOrO BUPODBHWULTBA MarOTb
BMCOKY LiHY Ta He 3aBXAW 34aTHi 3abe3neunTn

BIAMOBIAHICTb cneundivuHm notpebam
YKPaTHCbKUX LlaxTapis.
MocraHoBKa 3aBAaHHA. Jocnigntu

xapakTtepuctuky HLLBY, wo aitoTb Ha NpaLiBHUKIB
npw BUKOHaHHI POBIT, po3pobuTM BUMOTM A0
COW, pocnigmBwim X LWASXOM  AHKETHOro
OMUTYBaHHS; BM3HauMTM Tomorpadito  Miclb
aedopmauiv  icHyroyoro  COLU;  po3pobutu
eKCrnepuMeHTasbHNN 3pa3oK HOBOrO MPOEKTHO-
KOHCTPYKTOPCbKOro piLLEHHSA couw 3
ypaxyBaHHAM  BMMOF  €pProHOMIYHOCTI  Ta
HaAIMHOCTI.

Pesynbratn BOCNig>KeHHA. CknagHi
FPHNYO-TEONONiIYHI Ta TFIPHUYO-TEXHIYHI YMOBMU
ypaHoBMA06YBHMX NiANPUEMCTB YKpainn
NpPW3BOAATb A0 TOrO, WO B NpoLeci BUPOHHNYOI
AIANBHOCTI TIPHUKW HapaXkaroTbCA Ha puU3NK Ail
KoMnaekcy @i3nuHUX, XiMiYHKX, OGIONOTIUHMX i

Ncnxodi3ioNoriyHmx HLLIBY. Hebe3neky
CTaHOBAATb: Aif  NPOAYKTIB po3najy YypaHy,
HeCNpUATAMBUA  MiKpOKAiMaT, LWyM, Bibpalis,

3anUNeHICTb TipHUYMX BUPOOOK, 3abpyAHEHHS
noBiTps pyaoro, OakTepiasbHe 3abpyAHEHHs
LLIAXTHOrO CepeaoBULLA, MeXaHiYHi GakTopu Ta iH.
BigcyTHICTb  mMpupoaHOro  cCBiTAa  3YMOBJIOE
HeZOCTaTHIO OCBITNIEHICTb poHoYOoi 30HK. Takox
BE/NNKY Hebe3neky AN MepcoHany CTBOPHOHOTb
obBasM  FPYHTOBUX MOPij, HEKOHTPO/bOBaHI
BMOyxKM, noxexi Ta iHwi HLWBY, wo moxyTtb
npv3BecTM A0 TPaBM Ta HeLlacHMX BWMaAKIB.
Takox TpwBanui BNAUB LUKIAANBUX BUPOOHNYUMX
YMHHWKIB ~ MNpU3BOAUTL A0  MPOEeCinHMX
3axBOpPLOBaHb [6].
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HeGesneuni Ta wkiaansi 4HHIIHKH BHPOONHHOTO CepeloBHINA
npu poboTi B ripunuono0ysHiii npomuciaopocti
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Puc.1. Hebe3neuHi Ta WKigMBi YNHHMKM BUPOBHMYOrO cepefoBuLLa
npw po6oTi B ripHNY0A06yBHIN NPOMUCIOBOCTI.

Bepyun go yBarm Tol akT, IO TFiPHUKM
Pi3HMX AINbHULb LLIAXTHUX BMPOOOK
ripHMYOA06YBHOI MPOMUCIOBOCTI MatOThb  Pi3Hi
YMOBM npaLii i He O4HAaKOBMI 3a IHTEHCUBHICTIO Ta
JIoKani3aLiero BNAMB Hebe3neuHux Ta LWKigNMBMX
UMHHWKIB, BMPILLEHO CKOHLIeHTPyBaTW yBary Ha
NpaLtoounMx  reoNoriyHOro  Bia4iny  LIaxTu.
CuctematnsoBaHy xapakTtepuctnky HLUBY came
A4NA NPaLiorOYMX LbOro Big4iNy LWaxTK HaAaHO Ha
puc.1.

Ana  oTpumaHHA  Ginblw  AOCKOHanNoi
iHpopMaLLii PO HeAONIKM ICHYHOUMX LLIAXTapCbKNX
KOCTIOMIB 6y/n0 NpoBefeHO aHKeTyBaHHA cepes,
npauisHukie AN «Cxial3K»  HOBOKOHCTAH-
TUHIBCbKOI LIAXTW, B AKOMY MPUAHANM yyacTb 43
YOJIOBIKM, 3 HUX BiKOM: Big 18 go 29 pokiB —76,5%,
30-54 pokm - 23,5%. 3a ocsiTolO rpyna
NoAinnnace HaCTyMHUM YMHOM: CepesHsA OCBiTa —
41,2%, npodecinHo-TexHiyHa ocsita — 35,3%,
HenoBHa BuULWa ocBiTa 17,6%, NOBHa BULLA OCBITa
-5,9%.

PesynbtaTn BifobpaxeHi Ha puc.2.
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Puc.2. [liarpama pe3ynbTatiB BiACOTKOBOIO
CNiBBIAHOLLEHHA 3a40BOJIEHOCTI LLaxTapiB
iICHYOUMMW KOMMAEKTaMM CMeLianbHOro oaary

BcraHoBneHo, wo maike 70 % Lwaxtapis
MOBHICTIO abo 4acTKOBO He  3aZ0BOJIEHI
ICHYHOUMMW BMAAMW CreuiasbHOro OaAry, fKun
6e3KOLTOBHO OTPMMYIOTb Bif MiANPUEMCTBA, a
came MOro eproHOMIYHICTIO Ta KOHCTPYKTUBHUM
YCTPOEM.
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HactynHum  kpokom 6yno  onuTyBaHHA
o4O BW3HaueHHs noba)kaHb CHOXMBaAYiB
CTOCOBHO  KOHCTPYKTMBHO -  AeKOPaTUBHMUX

enemenTiB (KAE) cneuianbHOro 3axmcHoro oasry
Ans LaxTapis.. Pe3ynbTati ONUTYBaHHA

Yo bascarmx

KJTE COLI
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BifobpaxeHo y Buraagi ricrorpamm (puc.3). Ak
3'AcyBanocs, cniBpobIiTHMKM LWaxTn Hanbinblie
noTpebytoTb 3MiHW KOHCTPYKLii KOCTIOMY Y
MicLIAX BUPOBHMUMX AedopMaLii.
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SKITIEHI Ta CTIHKL /0

IITAHIB
CTHPAHILT HAK O MHHHKH

T aBurera muis Tami
TITpHTIKH 110 HA3Y IITAHIB
Benrrmmiiiini oTBOpH B
MAXOBIH 30HI TA MIZK HOTAMH
HOraMH

Tlon®
Tl acHmorota HAKIA KA MIYK

Puc.3. Tictorpama pe3ynbTaTiB ONUTYBaHHA LWOA0
HaXkaHMX CNOXMBaYaMM KOHCTPYKTUBHO-AekopaTuBHUX enemeHTis COLU

Ha apyromy etani 6yno npoBeaeHO
[OCNIAXKEHHs  Tonmorpadii  Micub  HanbinbLIMX
Aedopmauiv B npoueci ekcnayaTtauii icCHyrouoro
oaary Laxrapis. BrvBueHHsA Tonorpadii
3HOLLYBaHHSA couw 3/iMCHIOBaNOCh 3a
[AOMOMOTOK0 aHani3y BUKOPUCTaHMX LLAXTapCbKmX
KOCTHOMIB Ta doTorpadi oaary, aki 6yam HagaHi
LaxTapAMm Aan «Cxial3K»
HoBOKOHCTAHTMHIBCbKA  wWwaxTa.  CxemaTuyHy
iHTepnpeTaLito pe3ynbTaTtis AOCNIAKEHHSA
Bij06paxkeHO Ha puc.4.

Ak 6aummo, B nepLly Yepry 3HOLWYHOTLCA Ti
JAiNAHKK, AKi NOCTIMHO NiAAatoTbCs IHTEHCUBHIN Al
pynHytoumx ¢aktopis. B COW ue Mmicuys
3abpysHEHHA MacTWIOM, PO3pvBK, MOpI3n (Bi4
obnaZHaHHA Ta CKOJB MOPOAMW), CTUPaAHHA MO
NAOLLMHI Ta NO 3rMHaM (BHACNIZOK NepeHocy Ha
naevax BMOYXIBKY, obnagHaHHA Ta
HEeOAHOPa30BOro0 BMKOHAHHA PYyXiB CMMPatOYmChb
Ha KojiHa). B pe3sysnbTaTi BMBYEHHA YMOB
ekcnayaTauii Ta Aii pPi3HMX WKIAAMBUX YNHHWUKIB Ha
COW BcTaHOBAEHO, WO HaWbifbll IHTEHCUBHUM
3HOC BUKJIMKAETbCA CTUPAHHAM TKaHWHW B MiCLAX
KOHTaKTy 3 TMW AiNSHKaMW FipHNYOI NOPOAM, AKi
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BMCTYyNaroTb abo matoTb roctpi kpai. Kpim Toro,
3HOLLYBaHICTb  crneyoaary nigsuwye dakrop
nocTinHoro  nepebyBaHHA waxrapis  nig
CTPYMEHAMM BOAM NiA3EMHUX PiYOK.
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Puc.4. Tonorpadis Micub pyrHyBaHHSA NOBEPXHI
iCHYHOUOrO creLiasbHOro OAAry LaxTapis



Migsoaaun MiACYMOK 3a pe3ynbTaTtamm
NpoBeAeHNX AO0CAiAXeHb 6yno 3anponoHOBaHO
HOBE  KOHCTPYKTMBHO-TEXHOJIOTIYHE  pilleHHA
COLW 3 ypaxyBaHHAM nobaxaHb CNOXWBaYiB,
306paxkeHHsA AKOro NoAaHo Ha puc.S.
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Puc. 5. 3anponoHoBaHe KOHCTPYKTUBHO—
TexHosoriuHe piweHHs COLL

[lo HOBOro NMpPOEKTHO-KOHCTPYKTOPCbKOro
piweHHs COLL 6yno BHeCeHO Taki 3MiHW:

— CMNpOEeKTOBaHO NMoM'AKLLEHi (3
CMHTaNoOHOM BCepeAVHI) Ta CTiNKi A0 CTUpaHHA
MIeYoBi Ta KOJiHHI HakJagkm 3  METOH
3MEHLUEHHA TUCKY Ha MJedi Npu nepeMilleHHi
yCTaTKyBaHHA AN NPOBEAEHHSA NiA3EMHUX PObIT;

— PEeKOMeHAOBaHO BMKOPWUCTOBYBAaTH
JOAATKOBI HaAkKAaAHI KULLEHI Ans MiABULLLEHHS
piBHA ¢yHKUiOHanbHOCTI COLL;

— 6inbw npunerna ob'eMHa dopma KypTKm
MO NiHii Tanii i HW3y, NiIABULLEHWI KOMIP-CTiVKa Ta
MaHXeTn NO HW3y pyKaBiB ANA 3axuCTy BIj
NMPOHVKHEHHA pajiaLiiHO akTUBHOrO Nuay;

—  CNPOEeKTOBaHO MIACUAKOIOYY  HakNagky
MK HOramu Ta yAOCKOHaneHo ii dpopmy 3rigHo
peasbHUX Micub gedopmauii  WTaHIB, WO
0ob6rpyHTOBaHO BWBYEHHAM Tonorpadii  Mmicub
npoTnpaHb icHytoumx komnaekTis COLL;

— 3axuct  BiA Hebe3snek 3abesneueHo
HasABHICTIO CBITNIOBIA6MBAOYMX CTPIYOK.

BucHoBKM. Pe3ynbTatamu  NpoBeseHuX
TEOPETUYHMX Ta MPaKTUYHMX AOCNIAXKEHb CTanu:
po3pobka HOMeHk/iaTypy Hebe3neyHux Ta
WKIANMBUX YNHHWKIB BUPOBHNYOro cepeaoBumLLa
ypaHoBOI waxTty; po3pobka Bumor ago COLU Ha
OCHOBI onuTyBaHHA npauiBHukiB AN «Cxial 3K»
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HOBOKOCTAHTMHIBCLKOI LWaxTh; po3pobka HOBOro
NPOEKTHO-KOHCTPYKTOPCbke piweHHa COLW 3
BpaxyBaHHAM noba)aHb CNOXWBaYiB;
BUIOTOBJIEHHA  €KCMEePUMEHTANbHOIO  3pa3ka
LLIAXTapPCbKOro KOCTIOMY.
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