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BCTYII

OaHuM 13 OCHOBHHMX TEXHOJIOTIYHHMX TIPOILECIB Yy 0ararbox rairy3sax
MIPOMUCJIOBOCTI € €JICKTPOJIYIOBE 3BaplOBaHHS Ta IHINI CHOPITHEHI TEXHOJIOTII, 110
XapaKTEepU3YIOThCA MIKIJIMBUMUA Ta HEOE3NMEUHUMH BUPOOHMUUMH (paKkTOpaMu, ki,
3a MEBHUX YMOB, MOXYTh MPU3BOAUTU JI0 MPOGECIHHUX 3aXBOPIOBAHb Ta HEIIACHUX
BUMAAKIB pOOOYMX 3BapIOBAIBLHUX MTPOQeECiid.

HenuBnsuuce Ha MOCTiiiHE YAOCKOHAJICHHS CIIOCO0IB TyrOBOTO 3BApIOBAaHHS Ta
3BApIOBAJILHUX ~MaTepiaiiB, 1O IbOT0 4Yacy ©OaraTto TiT€HIYHUX MpodsieM
3BApIOBAJILHOTO BUPOOHUIITBA OCTATOYHO HE BHUpIMIEHO. SIK HACHIIOK LIHOTO
3aJUINAIOThCST HE3aJ0BUIPHUMH YMOBHU IIpalli €JleKTPO3BAPHMKIB, IO HEraTUBHO
MO3HAYa€ThCS Ha iX 3I0poB’T Ta mpare3fgatHocTi. KomriuiekcHuii XapakTep
HETaTUBHOTO BIUIMBY Ha 3J0pPOB’S 3BapHUKIB HEOE3MEUHUX Ta HIKIJIMBUX
BUPOOHMUYMX (AKTOpPIB, a TAKOX TSIKKOCTI 1 HAIMpPY>KEHOCTI TMpalli, BUMararoTh
3MIMCHEHHS PI3HOMAHITHUX 03/I0POBYMX 3aXO0/IIB.

Jlanuii HaBYaJIbHUM MOCIOHMK HAIMMCAHO HA OCHOBI CYyYaCHUX BITUM3HSHHUX 1
3apyODKHHMX JITEpaTypHHUX, a TaKOXX BJIAaCHUX JaHUX, OTPUMAHMX B [HCTUTYTI
enekTpo3BaptoBanHs iM. €. O. Ilatona HAH VYkpainm ta HanionansHomy
TEXHIYHOMY yHiBepcuTeTl YKpainu «KuiBChbKuii MOMTEXHIYHUN IHCTUTYT iMeHi [ropst
CikopchbKOT0», TOKTOPOM TEXHIUYHUX HayK, mpodecopom JleBuenkom O. I

[TociOHMK TPUCBAYEHO CTyAEHTaM — MalOyTHIM (axiBISIM 3BapIOBAIIBHOTO
BUPOOHMIITBA, 1110 BHUBYAIOTH OXOPOHY Tpali y JaHid Tramy3i. Y HbOMY
PO3MIISIIAIOTBCSL MUTAaHHA OXOPOHM TIpalli CTOCOBHO CYYacHOTO 3BapIOBAIIbLHOTO
BUPOOHMIITBA Ta CTIOPIAHEHUX TEXHOJIOTIH.

VY nepmiomy po3iiii, BUXOASYM 3 OCHOB TEOpii 3BApIOBAIBHUX IPOILIECIB,
JAETHCSL TIOSICHEHHS TMPO TPUYUHM BUHUKHEHHS WIKIJUIMBUX Ta HEOE3MeuyHuX
BUPOOHMUMX (DAKTOPIB MiJ Yyac 3BApPIOBABHOTO Tpoliecy, Kiacudikaiis mux HakTopis
Ta AaHi npo npodeciitHi 3aXBOPIOBAHHS 3BAPHUKIB.

Po3nimu 2, 3 i 4, npucBsiueHi mpoOieMaM TiTieHH Tpaili y 3BaproBaIbHOMY
BUPOOHMIITBI, HAUCAaHO 3 YpPaxXyBaHHSM CYYaCHHUX MDKHAPOJIHHUX JITEPaTypHHUX
JAHUX Ta BIACHUX pPE3YyJbTaTIB PO3POOKM TEXHOJOTIUHUX CHOCOOIB 3aXUCTY
3BapHMKIB Bl IIKIJIMBUX PEUOBHUH, OTPUMAHUX aBTOPOM.

VY po3aini 5, 10 BIAHOCUTHLCS 10 BUPOOHUYOI caHITapli, po3risAaloThCs B1IOMI
JlaHl TIPO MPOMHMCIIOBY BEHTUJIALIIO 3 JIOTMIOBHEHHSIMU PO Cy4YacHi 3acOO0M MICIIEBOT
BEHTWJIALT, SIKI 3aCTOCOBYIOTHCSI B IMPOMHCIIOBO PO3BHMHEHHMX KpaiHax 1 MOYHWHAIOTH
BIIPOBAKYBATHUCH Y 3BapPIOBAILHOMY BUPOOHUIITBI Hailoi Kpainu. HaBeneHo ocransi
HAyKOBI Ta HaBUalibHI MaTepiaii TPO 3aXUCT 3BAPHUKIB BiJ MIKIAJUBUX Ta
HeOe3neuyHux (Hi3uYHNX BUPOOHWYMX (HAKTOPIB, cepell AKUX HANWOUTBIINN BIUIMB Ha
OpraHi3M JIOJUHU MAalOTh EJIEKTPOMArHiTHI BUIPOMIHIOBAHHS, IO CTBOPIOIOTHCA
3BapIOBAJILHUX OOJIaIHAHHSIM.

Posnmin 6 Brirowae wmarepianu mpo Oe3meky Tpaili y 3BaproBaJIbHOMY
BUPOOHUIITBI Ta BUMOTH JI0 OpraHi3allii TeXHOJIOTIYHUX MPOIIECIB.

Y poznuti 7/ HaBedaeHO iHMOpMALiO MOAO 1HAMBIAYAJIBHOTO 3aXHUCTY
Npaioluux 3  JIOMOBHEHHSAMH TIPO  Cy4yacHI  BHCOKOE(EKTHMBHI  3acoOu
1HJIMB1TyaJIbHOTO 3aXUCTY 3BAPHUKIB.



Posnin 8 mpucBsueno mpoOiemMam MOXKEXKHOI Oe3MeKH TiJ 4ac BUKOHAHHS
3BapIOBAHHS, SIKE YACTO CTA€ MPUYNHOI BUHUKHEHHS TIOYKEK Ha BUPOOHUIITBI.



PO3JILI 1

IIKIJIJIABI TA HEBE3NEUYHI ®AKTOPHU 3BAPIOBAJIBHOI'O
MMPOILIECY

1.1. IlpyyuHY BUHUKHEHHSI IIKITJIMBUX Ta HeOe3meuHUX (paKTOPiB mia yac
JAYrOBOI0 3BAPIOBAHHA

BuBueHHs1 Kypcy 3 OXOpOHU Tpalli y 3BaplOBaJIbHOMY BUPOOHHIITBI JOIIHHO
MoYaTH 3 Teopli 3BapIOBAIbHUX MPOIIECIB, KA MOYMHAETHCS 3 PO3TISAY PO3MOMALTY
eHeprii 3BaploBaIbHOI TyTH

ﬁ = QKop / Q3ar,

ne M — koeditieHT KOpucHOI Aii, Qgop 1 Qsar BIAMOBIIHO KOPHCHA 1 3arajbHa eHepris
3BaprOBaJbHOI Jyrd. TakuM YWMHOM, 3arajibHa €HEepris Ayrd He MOBHICTIO 17¢ Ha
3BaproBaHHA (TU1aBNIEHHA) Qy, OCKUIBKM YaCTKOBO BTPAYAEThCS] HA BUMPOMIHIOBAHHS
JYTH 1 3BaprOBaJIbHOT BaHHU Qpunp, BUNAPOBYBAHHS Qpunap Ta pO30pU3KYBaHHS Qposs
MeTay

Qsar = Qrm + QBI/II‘Ip + QBHnap + Qp036 .

Came 3 U0BOro TOJIOKEHHS 1 TOYMHAETHCS TEOpis OXOPOHU Mpall y
3BaprOBaJIbHOMY BHUpPOOHMITBI. BoHa mossirae y Tomy, 110 3HaYHA YacTUHA €HEprii
3BapIOBAILHOT AYTM HAJAXOAWUTh B HABKOJMIIHE CEPEIOBUINE, CTBOPIOIOYH TEBHY
3arpo3y MJisd 310pOB’ S JIIOAUHH.

CaM eNeKTpUYHHI CTPYM Y 3BaprOBATBHOMY KOJIi, SIK JPKEPEJO eHeprii, TaKoxK
MOke OyTH HeOe3NmeYHUM JJisi 3BapHHUKA. BpaxoByrouu, 110 HAa HHOTO AIIOTH I i
MIKIIMBL - akTopu BUPOOHUYOTO  CEPENOBUINA, OCOOJUBOCTI  YCTaTKyBaHHS
po0OOYOro MICIIS 1 3BaprOBaILHOTO 00JaHAHHS, @ TAKOXK MCUX0(}i310JI0TT4HI (PaKTOpH
B Opraizaiii mpaii, OTPUMYEMO TMOBHUN KOMIUIEKC IIKIJIMBUX Ta HEOE3MeYHUX
BUPOOHMYMX (akTopiB (Tabmurst 1.1).

1.2. IIpodeciiini 3axBoproBaHHs 3BAPHUKIB

3axBOpIOBaHHS, BUKJIMKAHE JI€I0 Ha MPALIO0YOro IMIKIAJUMBUX YMOB Mpalll,
kinacudikyerbesi sk mpodeciiiHe 3axBoproBaHHA. [IpodeciiiHe OTpyeHHS TaKOX
BIJIHOCUTBCA JO MpOQPeCciiHUX 3aXBOPIOBaHb. SIBUIlE, fAKE XapaKTEPU3YETHCA
CYKYTIHICTIO npodeciitHux 3aXBOPIOBAHb, Ha3UBaIOTh npodeciiiHoIo
3aXBOPIOBAHICTIO. B meskux BuIagkax BIUIMB IMIKIMBHX (AaKTOPIB BUPOOHUYOTO
CepeIoBHUIIA TIPU3BOAUTH 10 BUHUKHEHHS! BUPOOHWYO 0OYMOBIIEHOT 3aXBOPIOBAHOCTI.
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PiBenb npodeciitHOi 3aXBOPIOBAHOCTI B MAaITMHOOY/1IBHIM MMPOMHCIOBOCTI, €
B BEJIMKHUX 00’€Max 3aCTOCOBYETHCS €JIEKTPOIYTOBE 3BapIOBAHHS, 3HAUHO OUTBIIHIA,
HDK B 1HIIMX Tady3sX ITPOMHUCIOBOCTI.



He6e3neuni Ta mkiginBi BUpoOHUYi (paKTOPU NPH 3BAPIOBAHHI | CIIOPiTHEHUX MpoLecax

Tabnuys 1.1.

[kigmuBi BUpoOHUYI hakTOopn

Hebe3neuni BupoOHHUYi GakTopH

kin- | BunpomiHroBaHHS = <
) nuBi B ONITHYHOMY s . 2 o 2
Buau mponecis pedo- niamas3oHi = = e 5 E S Sl & ® = 2
BHHH E 8 3 g & | E SE. | =28 g w = Z
s = S SR - = 8 95 = ® O o 2
2 = = 2 2l o | E 2 8¢c s 2 2 H v e
Lo o 0] o = 5T ) = =X = s 5 0 < =g - e 0
= 2 o :
Pyune nyrose 3BaproBaHHSI IOKPUTHUMU €JIEKTPOIaAMU XX XX | XX XX - - - X X XX XX X -
3BaproBaHHsI Mij1 GIIIOCOM:
HaIiBaBTOMATHUYHE XX - - X - - - X | - X XX - XX -
aBTOMATHYHE XX - - - - - X | - - XX - XX -
JlyroBe 3BaproBaHHS B 3aXHCHUX Ta3ax:
HaITiBABTOMAaTHYHE XX XX | XX XX - - - X | - XX XX XX XX XX
aBTOMATHYHE XX XX | XX XX - - - X | - - XX XX XX XX
EnextponniakoBe 3BaproBaHHS XX X X XX - - - X | - - XX X XX -
KonrtakTHe 3BaproBaHHs (TOYKOBE, penbe(dHE, MOBHE Ta iH.) XX - - X X X - X | - X XX X XX X
KoHTakTHE CTHKOBE 3BapIOBAHHS OIJIABICHHSIM XX - - X X X - X | - X XX X XX X
EnexTpoHHO-TIpOMEHEBE 3BapIOBAHHS X XX | XX - - - XX X | - - XX - X X
3BaproBaHHS TEPTAM - - - - - - - X | - - XX XX XX -
Judysiitne 3BaproBaHHs - - - - XX - - X | XX - XX - XX X
YabpTpa3ByKoBe 3BapIOBaHHSA X - - - - - - XX | XX - X - X -
3BaproBaHHS CTPyMaMH IiABHIICHOT YaCTOTH - - - - XX - - - - - XX - X -
I'a3oBe 3BaproBaHHs X XX | XX XX - - - X | - X X XX X XX
[Tra3mMoBe 3BaprOBaHHS XX X | xx XX - - X X | x - XX XX X XX
KucHeBe, kucHeBO-(IIIOCOBE pi3aHHS XX X | xx XX - - - XX | X X X XX X XX
[Tra3moBe pizaHHS XX X | xx XX - - X XX | XX XX XX XX X XX
JlazepHe 3BaproBaHHS 1 pi3aHHS X X X XX - - - X | - - XX - X XX
Hamnnasnenus XX X | Xx X - - - - - X XX X X X
ITaiika XX - - - - - - - - - XX - - -
Hanunenns XX XX X X - - - XX | XX - XX XX X X

[MpumiTKH: XX — IHTCHCUBHHN (aKTOP; X — MOMIpHHIA (akTop; (-) — He3HAYHHH (HAKTOP YU HOTO BiZICYTHICTh




HecnpuatnuBy nair0 MmKiMBUX (AKTOPIB BUPOOHUUYOTO CEpEelOBUIIA HA
3MI0POB’Sl MPAIIBHUKIB 1 BHUKJIWKaHI HUMU TIpodeciiiHi 3aXBOPIOBAHHS Yy
3BapIOBAJIbHOMY BUPOOHHMIITBI MOYKHA PO3ILJIUTA Ha TPU OCHOBHI IPYIIH:

1. 3axBoproBaHHS, BUKJIMKAHI JI1€10 XIMIYHUX (AKTOPIB.

2. 3axBOpIOBaHHsS I Ji€l0  (I3UYHOTO  HABAaHTAKEHHS, a TaKOX
OJTHOMaHITHHX, YaCTO MOBTOPIOBATLHUX PYXiB, BAMYIIEHOI MO3H.

3. 3axBoproBaHHsS, BUKIWKaHI (i3uuyHUMU (dakTOopaMu (HArpiBaHHS YU
OXOJIOJDKEHHS,  MIKpOKJIMAaT, IIyMm, yiabTpadioneroBe Ta  iH(QpayepBOHE
BUIIPOMIHIOBaHHS).

1.2.1. Ximiuua ais

HasiBHicTh 3a3HayeHux B Tabnuii 1.1 HeOe3meuyHuX 1 MIKIJIUBUX BUPOOHHUNX
dbakTopiB € HEBIJ €EMHUM HETaTUBHUM HACIIJIKOM 3BaproBalibHOTO mporecy. Cepen
HUX HaWOUIbIy 3arpo3y I 3JI0pOB’S 3BApHUKIB CTAaHOBUTH 3BapOBALHUN
aepo30iib (3A), Bl SIKOTO JI0 LIbOTO Yacy 3BapHUK 3aXULICHUM Ayxe cradbko. Brmus
3A Ha oprasizM NpU3BOAMUTH 10 OpPOHXO-JIETEHEBUX 3aXBOPIOBaHb 3BapHUKIB. Lle —
MTHEBMOKOH103, 1110 BUSIBUBCS Y 3BapPHUKIB, K1 BIJIMIPAIIOBAIIA Y 3BAPIOBAIBHUX I1€XaX
outbiie 15 pokiB, 1 XpOHIYHUN OPOHXIT, 110 BUHUKAE BXKE Yepe3 5 POKIB Mparl 3a
npodecieto 3BapHuka. [Ipy BUKOHAHHI 3BapIOBAIBHUX POOIT Yy HEJOCTYIHUX IS
BEHTWJIIOBAHHS  3aMKHEHUX MPOCTOpax TMepioJ PO3BUTKY IMHEBMOKOHIO3Y
CKOpouyeTbest 10 5 pokiB. Kpim Toro, € mgaHi, skl CBi4aTh MPO Te, IO BIUIUB
KAHIIEPOT€HHUX PEYOBHH IIECTUBAJICHTHOIO XPOMY 1 HIKEJNIO y CKiaal 3A Ha OpraHu
JUXaHHS MOJKE IMIJIBUIIYBAaTH PU3UK PO3BUTKY OHKOJIOTIYHUX 3aXBOPIOBaHb (PaK).

Jlo mpodeciiHuX 3aXBOPIOBaHb 3BAPHUKIB BIAHOCATHCS TAKOXK 1HTOKCHKAIIS
(OTpy€HHS) MaprasieM, 0 XapaKTepU3YEThCS YPaKCHHSM IIEHTPAIBbHOI HEPBOBOI
cucteMu. HasiBHICTh B MOBITPI BUCOKMX KOHIIEHTpAIli MOHOOKCHIY BYTJIEIIO MOXKE
OyTH MPUYHHOIO SIK TOCTPOTO, TaK 1 XPOHIYHOTO OTPY€HHS. BIUIMB OKCHIIB a30Ty B
3aKPUTHX TPUMIIMICHHSIX MOXE TPOSBIATUCS PO3BUTKOM HAOpSKY JIETEHIB.
[TinBuiieHn BMICT TBEPJAUX Ta ra3omoiOHUX croiyk ¢Topy B 3A NpU3BOAUTH 0
YpaKEHHSI CIIM30BOi OOOJIOHKM BEPXHIX IUXAIBHUX HUISIXIB, OPOHXIB, PO3BHUTKY
OponxomHeBMOHIi. O30H B MalMX KUIBKOCTSAX Ma€ IOAPAa3HIOBAJIbHY [if0, a B
BEJIMKMX — pYHHIBHY /10 Ha BepxHI auxaibHi umusixu. o HecneuudiuHmx
3aXBOPIOBAHb, NMPUYMHOIO SIKMX € 3A, BITHOCUTHCA (DYHKIIOHAJIbHI MOPYLIECHHS
IEHTPAJIbHOI HEPBOBOI Ta CEPILIEBO-CYAMHHOI CHCTEM, aJepridHi 3aXBOPIOBAHHS,
CTaTeBl yCKJIQJHEHHS 1 0araTo 1HIINX.

1.2.2. ®izuyna ais

3acTOCyBaHHS €JIEKTPUYHOrO OOJIafHAHHS JIJIsl 3BapIOBAHHS CTAJIO MPUYMHOIO
BUHUKHEHHS Ha pOOOYNX MICIIX €JIEKTPOMArHITHOTO BUIIPOMIHIOBaHHS B IIUPOKOMY
Jiana3oHl 4YacTOT, 30KpeMa OUIbLIICTh CMOCOOIB KOHTAKTHOTO 3BapIOBAHHS
XapaKTEPU3YIOTHCS MIJIBUILIEHUMHU PIBHAMHU MarHiTHUX MOJIIB.

VYci pi3HOBHIM 3BaplOBaHHS METaNIB BIJKPUTOIO Jyrolo, 3a BUHATKOM
3BaploBaHHA T QuirocoM, € KepesioM BUJIMMOTO  BUIIPOMIHIOBAHHS,
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ynbTpadioneroBux (Y®) mpomeHiB, iICKOp Ta OpU30K pO3IUIABICHOTO METaly 1
nutaky. bBigpliicTh 1IMX  TPOIECIB  CYHNPOBOKYIOThCA — 1HPpadepBoHuMm (1Y)
BUIIPOMIHIOBaHHSIM 3BaprOBaJIbHOT IYTH 1 HATPITOrO OCHOBHOTO METaIy.

["opiHHS 3BapIOBAIBHOI IyTU CYMPOBOKYETHCS BUIPOMIHIOBAHHSM SICKPABUX
CBITJIOBUX, HEBUIUMHX YJIbTPa(]i0IE€TOBUX Ta TEIUIOBUX 1H()padyepBOHUX MTPOMEHIB. 3
MIJCUICHHSIM CWJIM CTPYMY CHEKTpPajJbHUN CKJIAJ MPOMEHIB HE 3MIHIOETHCS, MPOTE
IHTEHCUBHICTh BUIIPOMIHIOBAHHS 3POCTAE.

Buaumi cBITIOBI MPOMEHI OCBITISIOTH 04i, OCKIIBKHU SICKPABICTh IIUX MPOMEHIB
y 10000 paziB mepesuirye npupoany. HeBuammi ynbpTpadiosneToBi mpoMeHi HaBITh
M Yac KOPOTKOYACHOI il Ha O0Yl BUKIWKAIOTH XBOpPOOy, SKa HA3WBAETHCA
enexTpoodranmpMieto. [lepeBaxkHo XBOpoOa MPOSBISETHCS Yepe3 KiTbKa TOJAWH IMiCIIs
TOTO, K POOITHUK TOJAMBUTHCA HE3aXWINCHHUMH OYMMAa Ha 3BaprOBajbHY OYTY.
O3nakamu 1i€i XBOopoOHM € pi3b B Ouax, CHa3MH TOBIK, TOYEPBOHIHHS CIU30BOI
000JI0HKU TOBIKH. B 3a71e’KHOCTI Bl TSHKKOCTI 3aXBOPIOBAHHS TPHUBAE BiJl OAHIET 70
KUIbKOX J10. YnbTpadioseToBl MPOMEHI BIUIMBAIOTh HE JIMINE Ha O4i, ajlle ¥ Ha
BIIKPUTI JUISHKY IIKIPH, BUKJIUKAIOYN OMIKH, MTOJII0HI 10 COHSIYHUX.

[Ipu pi3HMX crnocobax 3BaplOBaHHS Ha JOJII0 BUIPOMIHIOBaHHS B Y@
nianaszoHi cnekrpa npumnagae 1...40 % inTerpanbHOl IHTEHCUBHOCTI MTPOMEHHUCTOTO
MOTOKY. 31 30UIBIIEHHAM CWJIM 3BapIOBAIBHOTO CTPyMy Ta Halpyrd JIyru
IHTEHCUBHICTh Y@  CKJIag0BOI  BUIIPOMIHIOBAaHHS  ONTHUYHOrO  Jliama3oHy
niaBuIyeTbes. CeKTp BUIPOMIHIOBAHHS 3MILYEThCS y 01K KOPOTKUX XBUJIb. CKia
MOKPUTTSI €JICKTPOAIB 1 MaTepiai MPHUCaJ0K TaKOK BIUIMBAIOTh HAa 1HTEHCHUBHICTH Ta
criekTp Y@ BunpomiHioBaHHs. HalOUIbIl CUITbHUN BIJIMB Ha Beauuyuny Y@ pamiaiii
BUSIBJISIE CKJIAJT 3AXMCHOTO Ta3y. 31 30UIbIICHHSIM BMICTY aproHY B 3aXMCHIN ra30Bld
CyMillll IHTEHCUBHICTh Y@ BHUIPOMIHIOBAHHS MIJIBUILYEThCS. BBEIEHHS B 3aXMCHE
CEepelIOBUIIIE BYIVICIIEBOIO Tra3y 1 Tl BHUKJIUKAIOTh 3MIIICHHS CIEKTpa
BUIPOMIHIOBaHHA B OIK KOPOTKHMX XBWJIb. 31 30UIBIICHHSAM BIJCTaHI BIJ JYyT'H
1HTeHCUBHICTh YD pamiarii 3HnxKyeTbcs. OmpoMiHEHHS TJIa 3BapHUKA 3aJICKUTh Bijl
BIIOMBAIOUMX Ta MPOMYCKAIOUMUX BJIACTUBOCTEH  cmemnomsary. Bmms VY@
BUMIPOMIHIOBAaHHS Ha HE3aXWINEHI 04l MOXE€ TNPU3BECTH A0 eJIeKTPoodTambMii,
MOHKEHHIO 30PY, KOH IOHKTUBITY Ta 1HIIMX 3aXBOPIOBAHb.

3BaprOBAIbHUN TPOIEC € OJHUM 13 TOTY>KHUX BHUPOOHUYHMX JDKEpeI
indpauepBororo (I4) BumpomiHioBaHHA. MOro BIIMBY MifIAraloTh HE TiIbKH
0e3nocepeIHbO 3BAPHUKH, ajie i poboul 1HIKX npodeciil, o 3HaXOAATHCS TOOIU3Y.
[Y BunpoMiHIOBaHHS TiJ Yac 3BaplOBaHHS BUPOOIB 3 MiAIrPIBOM, 30KpeMa JeTayen
BEJIMKHUX PO3MIpPIB, € PakTopoM, 10 (PopMye YMOBU MIKPOKIIMATY Y BHUPOOHUYMX
NPUMILIEHHSAX. B 3a1€KHOCTI BiJl CHJIM 3BapIOBAIBHOIO CTPYMY, TEMIEPATYPH AYTH 1
3BaprOBAJILHOT BaHHM, CTYIIEHS MIAITPiBaHHS Ta IHITUX YMOB BUIIPOMIHIOBAHHS Ma€
pI3HUN CHEKTpaJbHUN CcKJan 1 oxomumoe aianazon 0,76...10 mMxkm 1 Ouiblie.
[HTEHCUBHICTh OMPOMIHEHHS POOOYMX MICIb KOJMBAEeThcsl B Mexkax 100...2450
Br/m?. InteHcuBHicTh [U BMIOPOMIHIOBAHHS 3aJICKUTh BiJl PEKHMMIB 3BAPIOBAHHS,
IOTYXHOCTi ayru 1 3pocrae Bim 350...400 Br/mM? mpu 3BaproBaHHi HOKPHTHMH
efexkTpogamMu Ha pexkmmax 150...200 A mo 1200...1500 Bt/m? mpu 3BaproBaHHi
KOJHOPOBUX METANlIB B 1HEPTHUX Ta3ax, a TaKOoX IPHU 3BapIOBaHHI IMOMEPEIHBO
HArpiTUX KOHCTPYKITIH.
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Omniku MOXyTh OyTH BUKJIMKaHI i 1HQpadyepBOHUMU MPOMEHAMHU. SIK HACH1IOK
TPUBAJIOTO BIUIMBY IUX MpoMeHiB Ha o4l (10 — 20 pokiB) BiIOyBa€ThCS MOMYTHIHHS
KPHUIITAINKA, 1110 CIPUsiE BAHUKHEHHIO KaTapaKTH.

MoxyTh TakoX OyTH TEpMIYHI OMIKH, 11O € HACIIJIKOM IMOTPAIUISTHHS Ha T1JI0
Opu130K po3muiaBieHoro Metainy. Oco0auBo HeOe3MeyHe MPU IbOMY €JIEKTPOIILIIAKOBE
3BapIOBaHHS, OCKUIBKM TIOBEPXHs 3BaplOBaJbHOI BaHHM BIJIKpUTa 1 Harpita 0
BUCOKHMX TeMmIeparyp. SKio y IIIaKkoBY BaHHY MOTpaIuige Xo4ya O HEBEIUKa
KUTBKICTh BOJIOTH, TO MOKE CTaTHUCS BHIUIECKYBAaHHS rapsdoro metaimy. Kpim toro
1] 9aC OXOJIO/KCHHS TapsS4Yuil 3aTBEPIAUIMN MIJIaK MOXE BIJICTITH BiJ mBa. Omiku
KpaIuIsiMid METaly BiIOYBArOTHCS TAKOX ITJI Yac 3aMiHU CJICKTPOIIB, OUUIICHHS X
BiJl Harapy Ta OpHu30K.

HeraTuBHuii BIJIMB Ha 370pOB’S 3BAPHUKIB UNHUTH TAKOXK MEPEOXOJIOKEHHS
Oprasizmy npu Oy/1iBeTbHO-MOHTXHUX pOOOTaX B XOJOJHUHN MEPIOJ POKY.

PiBeHb 1Iymy, 110 CTBOPIOETHCS JAYTOIO, 3AJICKUTH BIJ PEKUMY 3BapIOBAHHS.
Tak mpu MexaH130BaHOMY 3BaprOBaHHI y BYTJIEKHCIOMY Ta3l MPU 3MiHI CUJIM CTPYMY
3200 g0 450 A piBenb mymy 3poctae 3 86 10 97 n1bA, a nipu 3BapioBaHHI B aproHi
nie OiabIne, TOOTO Ha OKPEeMHUX pEKHMMax rnepeBuinye Hopmy. [lig gac mia3zmMoBOro
pi3aHHsS Ta 3BaplOBaHHS METaJiB Ha POOITHHKIB MOKE€ BIUIMBATH BUPOOHUYMM IIyM,
10 BUHUKA€E BHACJIJIOK MPOXOHKEHHS TIa3MU 3 BEITUKOIO IIBUAKICTIO Y€pe3 COILIO0
mw1a3MoTpoHa. [Ipyu 1bOMY IHTEHCHBHICTH 3BYKOBOTO Ta YJIbTPa3BYKOBOTO THUCKY
moxe csratu 120...130 ngbA. Pa3zom 3 TuM, KpiM IIyMy, CTBOPEHOrO AYrol0 Ta
3BaprOBaJbHUM OOJIaJHAHHSIM, Ha MPALIOIOYMX MOXYTh 3/1MCHIOBATH BILIMB 1 1HIII
JDKepera IIyMy, o CTBOPIOIOTHCS MPU POOOTI TEXHOIOTIUHOTO 00Ia THAHHS.

1.2.3. Ilcuxodisionoriuna gist

[IcuxodizionoriyHa fisi Ha 3BapHUKA MPOSIBISETHCA B BUMIIAL (I3MUHUX Ta
HEPBOBO-TICUXIYHUX TMepeBaHTaKeHb. Di3UYHI TEPEBAHTAXKCHHS BUKIUKAIOTH Y
JIOJMHU CTaTU4YHI Ta JWHAMIYHI TIEpeHANpyKeHHsS, M0 3ajeXaTh BIJl MacH
3BapIOBAJIbHOTO  IHCTPYMEHTY, THYYKOCTI [UIAHTIB 1 JPOTIB, TPHUBAJIOCTI
OesmepepBHOi  poOOTH, MiATpUMaHHS poOodoi mo3u. B pesynpraTi craTudHOi
NepeHanpyXeHHsT MOK€ BHUHUKHYTh 3aXBOPIOBAHHS HEPBOBO-M S30BOTO amapara
IJIe4oBOro  mosica.  HepBOBO-TICMXIUHI ~ MEPEBAHTAXKEHHS  MNPU3BOAATH 1O
MepeHanpy>XeHHs 30pPOBUX aHaJI3aTOpPIB Ta BUHUKHEHHIO HEPBOBO-EMOILIMHOTO
nepeHanpyXeHHs1 y 3BapHUKiB. Lli mepeBaHTa)xeHHs 3ajeXaTh BIJl HANpyru 30py,
BUKJIMKAHOT OE3MEPEePBHICTIO CIOCTEPEKEHHS 3a HE JOCUTh KOHTPACTHUMU
eJIEeMEHTaMHU 30HHM 3BapOBAHHSI HEBEJIMKUX PO3MIPIB (3BaploBalibHA BaHHA, 3a30p Y
CTUKY, TTTMOWHA KpaTepa II0B, 110 3aTBEP/IIBAE TOIIO), BIAMOBIAAIBHICTIO 32 BUCOKY
AKICTh 3BapHUX 3 €JHAHb Ta CKJIAJHICTIO POOOTH. HepeHanpyHceHH;{ 30pOBHX
aHaTI3aTOPIB  MOXKE HpI/IBBeCTI/I 0 BTOMH 1, $K HACIIJIOK, JO TMOPYIICHHS
CKOpouyBasibHOI (PyHKIIT M’s13iB odeil. HepBoBo-eMoIliiiHe nepeHanpyKeHHSI MOXKe
NOPYIIUTH (DYHKIIIOHATILHUNA CTaH CEpIEBO-CY/IMHHOI Ta IEHTPAIbHOI HEPBOBOI
CUCTEM: IIiJIBUIICHHS apTepialbHOTO THUCKY, 3MIHA JIATEHTHOTO (IIPUXOBAHOTO)
nepioy PyXOBO-MOTOPHOT peaKilii.
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B ocrtanH1 pokH criocTepiraeThCs MiABUIICHHS PIBHS 3aXBOPIOBAHb HEPBOBO-
MO3KOBOTO amapata y 3B’S3Ky 3 BHUKOPUCTaHHSM OJHOMAHITHUX, 4YacTo
MOBTOPIOBAIBHUX  PyXiB 1 (i3WyHUM HaBaHTaXeHHsAM. Ll  3axBoproBaHHs
PEECTPYIOThCSI Ha JUISIHKAX, € HEMOBHICTIO BIPOBA/)KEHAa aBTOMAaTH3aIlls 1
MeXaHi3allisl, Ha TUITHKaX PYYHOI'O 3BapIOBaHHS.

B koXHOMY BHpPOOHMYOMY CEpEOBUIII Ha OpraHi3M JIIOJIMHUA OJIHOYACHO
MOXYTh JISTH JIEKIJIbKA MIKIJIUBUX (PaKTOPiB, K1 a00 B3a€EMHO KOMIIEHCYIOThCS, 00
HAKJIaJal0ThCsl OJMH HA OJHUH, IIKIIJIMBO BIUTUBAIOYHN HA 3I0POB’ Sl JIIOIUHHU.

3axony O3MOPOBICHHS YMOB Tpallli 3BapHHUKIB, IO 3aCTOCOBYBAJUCH B
MOTIEPE/IHI POKH, HE JaJId MMOMITHHUX MMO3UTUBHUX pe3ynbTatiB. [Ipobiema cTBOpeHHS
3M0pOBHX 1 OE3MEYHMX YMOB TIpalli 3BApHUKIB 3aJUINAEThCS aKTyalbHOIO. Jlms ii
BUPIIICHHS HEOOXITHO CKOPUCTATHCS KOMIUIEKCOM 3axO/iB, a caMme, K IOKa3ye
CBITOBMH 1 BITUYM3HSHHUM JOCBIZ, — IOEAHAHHAM TEXHOJIOTIYHUX Ta CaHITapHO-
TEXHIYHUX 3aXOIB MIOJI0 YCYHEHHS HIKIIIMBOI Aii 3A, a TaKoX 3aCTOCYBaHHSIM
3aco0iB 1HAMBIAYadpHOTO 3axucty opraniB auxanHsa (3130]]) 3Bapnukis. [lepmiumit
HaIPSIMOK — TEXHOJIOTIYHMI: TOJSATAa€ y 3HUKEHH1 PIBHSA BUIAUIEHHS 3A B MOBITPSA
IUIAXOM YJOCKOHAJIEHHSI TMPOIECYy 3BaploBaHHSA, BHOOpPI TEXHOJOTIi 1 CHOCO0y
3BapIOBAHHS, BUIY 1 MapKH 3BapIOBAJILHOTO MaTepiaiy, 3aXHCHOTO ra3y Ta PeXuMy
3BaproBaHHA. J[pyruil HampsMOK — CaHITApHO-TEXHIYHUMN: MOJATrae B JOKai3alii 1
HelTpam3anli 3A NUIIXOM 3aCTOCYBaHHSI CydyacHHX €()EeKTUBHUX 3ac001B MICLEBOI
BeHTWsALIi. Tperilh Hanpamok — 3actocyBaHHA 3130J] HOBOro mMOKOMIHHS, WLIO
JTO3BOJISIIOTH 3aXMINATA OPTaHU IUXAHHS 3BAPHUKIB y PI3HUX BUPOOHUYUX yMOBax. B
3aJIEKHOCT1 BiJl YMOB TMpalli, @ TaKOX BiJl BUMOI JO SKOCTI 3BapHOrO 3’€HAHHSA
HEOOX1/IHO KOPUCTYBATUCS KOMIUJIEKCOM LIUX 3aXO0/1B a00 OKPEMUMHU 3 HUX.
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PO3JILI 2

TI'ITIEHA ITPAILI Y 3BAPIOBAJIBHOMY BUPOBHUILTBI

2.1. HIkinnuBi pe4oBUHH, 110 YTBOPIOIOTHCS Ii1 YA€ 3BAPIOBAHHSA

Y cydacHii TEXHilll 3aCTOCOBYEThCS 0€3J11Y PEYOBHH, SIKI MOKYTh HaIXOIUTH
B TOBITPA, JI€ 3HAXOJAThCA JIIOAU, 1 CTAHOBUTH HebOe3neky ix 3mopoB’ro. s
BU3HAYCHHS HEOE3MEYHOCTI MEUKU AOCHIKYIOTh BIUIMB IIMX PEUOBUH HA OpPraHi3M
JIIOJTUHY 1 BCTAHOBJIIOIOTH O€3IeUH1 JUIS JIFOAMHU KOHIIEHTpAIlli Ta J03H, sIKI MOXYTh
MOTPAINUTU PI3HUMHU LUISTXaMHU B OPTaHi3M JIIOIUHU.

Ha wmammHOOYIIBHUX TMIANPUEMCTBAX TOBITPS PpoOOUYOi 30HHM MOXKE
3a0pyHIOBATUCS WIKIUIMBUMU pPEUOBMHAMHU, SKI YTBOPIOIOTHCA B PE3yJbTaTi
TEXHOJIOTITYHOTO MPOLECY MpU BUPOOHULTBI PI3HOMAHITHOI MAaIIMHOOYI1BHOL
NPOAYKIlli, YCTaTKyBaHHS, KOHCTPYKIIM Ta €JEMEHTIB MAaIlUH (3BaprOBaHHS,
TepMiyHa 00poOKa 3aroToBOK, (hapOyBaHHS Ta 1H.) 1 SIKI MICTATBCS B MeTajax, 3 AKUX
BUTOTOBJIAIOTh L0 MPOAYKIit0. LI pedyoBMHM MOTPAIUISIIOTH y MOBITPS Y BUIVISIIL
MUJTy, a€PO30JIiB Ta ra3iB 1 HEraTUBHO JIIIOTh HA OpraHi3M JIIOJUHU. B 3a1exHOCTI Bij
iX TOKCMYHOCTI Ta KOHIIEHTpAaLlli B IOBITP1 BOHU MOKYTh OYTH NPUUMHOIO XPOHIYHUX
OTpy€eHb a00 podeciiHNX 3aXBOPIOBAHD.

2.1.1. Knacudikanis IKixJuBUX pev4oBUH

[ximmMBl  pedyoOBMHU, W10 YTBOPIOIOTHCS B TMPOIECl 3BaplOBaHHA 1
3a0pyIHIOIOTH TMOBITPS, 3HAXOASITHCS B MOBITP1 y (POpMi aepO30III0, SIKUN MPUIHSITO
Ha3UBaTH — 3BaprOBAJIbHUI aepo30Jib (3A), Ta rasis.

OcHOBHi (13UKO-XIMIUHI BJIACTUBOCTI MWIy (Aepo30t0): XIMIYHHMM CKJIa,
JMCTIEPCHICTh (CTYMiHb MOAPIOHEHHS), Oy/0Ba YaCTUHOK, PO3YMHHICTH, IIUIbHICTD,
MUTOMA MOBEPXHsI, HUKHS Ta BEPXHsI KOHIIEHTpAIIHI MeX1 BUOYXOBOCTI CyMIII 3
MOBITPSIM, CJICKTPUYHI BIIACTMBOCTI Ta 1H. 3HA4YeHHS YCIX HHMX ITOKa3HHKIB A€
MO>KJIMBICTh OIIIHUTH CTYIIHb HEOE3MEeKHW Ta MIKIJJIMBOCTI MHIY, TMOXKEXKO- Ta

BUOYXOHEOE3IEKY.
[TpomucnioBuii mui Moke OyTH Kilacu(ikoBaHUM 3a PISHUMHU O3HAKAMM:
- 32 TMOXO/DKEHHSM — OpTraHiuHUi (POCIMHHUM, TBApUHHHUM, IITYYHHI),

HEOpTraHiyHui (MIHEpabHUM, METaJeBUM MWI) Ta 3MIlIAHUN (TPUCYTHICTh YaCTOK
OpPraHIYHOro Ta HEOPTraHIYHOTO MOXO/IKEHHH);

- 32 CcocoOOM YTBOPEHHsI — Je3IHTerpamiiHuil (moApiOHEeHHs, Hapi3aHHS,
nutigyBaHHs 1 T.I.), AUMOBHM (caXka Ta YacTKM pPEYOBUHHU, IO TOPUTH) Ta
KOHJIEHCAIMHUN (KOHIEHCAallisl B MOBITP1 apH pO3ILJIABICHUX METAJIIB);

- 32 OTPYIOYOIO JII€I0 HA OPTaHi3M JIIOJUHU — HEUTpaabHUM (HE TOKCUYHUMN JJIS
JIIOJIMHU TIUJT) Ta TOKCUYHUH (SIKUHA OTPYIO€ OpraHi3M JIFOJIUHH).

3a TOKCUYHOIO JTI€I0 MIKIJTMBI PEUOBUHU MOAUTSIIOTH HA KPOB’sIHI OTPYTH, SIKi
B32€EMOJIIIOTh 3 TEMOTJI00IHOM KPOBI 1 TAIBMYIOTh MOTO 3JAaTHICTH 10 TPHEIHAHHSA
KUCHIO (OKCHJI BYTJICIIO); HEPBOBI OTPYTH, SIKI BUKJIHKAIOTh 30Y/KEHICTh HEPBOBOI
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CUCTEMHU, 11 BUCHAXEHHS, PyHHYBaHHS HEPBOBHUX TKAHWH (HAPKOTHKUA — ALETHJIEH,
CIIUPTH, CIPKOBOJICHb Ta 1H.); MOJAPA3HIOIYi OTPYTH — ypaKalOTh BEPXHI JUXAJIbHI
IUISIXM 1 JIeTeHl (OKCHUIW a30Ty, O30H, aMiak, CipyaHWM Ta3, Mapa KHUCJIOT Ta iH.);
Nnponajoyi Ta NoApa3HIOKYi MKipy i cJau30Bi 000/10HKH (CipuaHa Ta COJITHA
KHUCIIOTH, JIYT'H); MeYiHKOBi OTPYTH, i SKUX CYNPOBOKYETHCS 3MIHOIO Ta
3aMajieHHSIM TKaHWH MeYiHKU (IMHK y BUIJISI 3BapIOBAIIBHOIO aepO30JIt0, CIUPTH,
JTUXJIOPETaH, YOTUPUXJIOPUCTUI BYTJEIh); ajepreHu, 10 3MIHIOIOTh PEaKTUBHY
CIIPOMOXKHICTh OpTaHi3My (HIKENIb y BUTJIS 3BapIOBAJILHOTO aepO30JII0, aIKaJIOoian
Ta 1HII PEYOBHMHHU): KAHIEPOTeHU, M0 CIPUUYMHSAIOTH YTBOPEHHS 3IOSIKICHUX
nyxJauH  (IIeCTUBAJICHTHUW XpOM Yy  BUIUIAAl  3BaplOBajbHUX  aepoO30JIiB,
KaM’ STHOBYT1JIbHA CMOJIa); MyTareHH, 10 BIUIMBAIOTh HA TCHETUYHHM arapaT KIITHH
(cTIONyKH PTYTI, €TUJIEH Ta 1H.).

KonnenTpariisi mkiJjIMBUX PEYOBUH B MOBITPI poOOUOT 30HU PETIIAMEHTY€EThCS
I'OCT 12.1.005-88 CCBT ,,00mue caHUTapHO-TUTHUEHUYECKHE TpEOOBaHUS K
BO3JyXy paboueil 30HBI”. 3TiJHO I[LOTO CTAHIAPTY 3a CTYNEHEM Jii Ha OpraHiM
HIKIJJIMBl PEUOBUHU MOAUIAIOTHCS HA YOTUPH KJIaCH HEOE3MEKHU:

1. Hanspuuaiino HeGesmeuni, mo Marots ['JIK menme 0,1 mr/m® y mositpi
(cMepTenbHa KoHIeHTpanis B nositpi mernre 500 mr/md);

2. Bucoko HeGesneuni — [JIK — 0,1-1,0 mr/m® (cMepTenbHa KOHILIEHTpALlis B
nositpi 500-5000 mr/m3);

3. Iomipro HebGesmeuni — IIAK — 1,1-10 mMr/m® (cMepTenbHa KOHIEHTpAILS B
nositpi 5000-50000 mr/m3);

4. Mano re6e3neuni — I'JIK >10 mr/mM® (cMepTenbHa KOHLIEHTpAIlis B IOBITPi
oinbme 50000 mr/md).

AKIo B MOBITPI NPHUCYTHI KUIbKAa PEYOBUH OJHOHANPABICHOI MAil, TO BOHH
MalTh CyMAapHUW TOKCHUYHUU €(EKT 1 AKICTh MOBITPS Ma€ BIANOBIIATHA 3a3HAYEHUM
HOPMATHBaM 32 YMOBH, 1110

C/TIK; + Co/T K + ... +C /T AK, < 1.

HonenaBua I'JIK XIMIYHMX PEUYOBHMH OIIIHIOBAJIM SK MaKCHMaJbHO Pa30Bi.
[lepeBuliieHHs X HaBITH MPOTATOM KOPOTKOTO 4Yacy 3a00poHsiocs. OCTaHHIM 4acoM
JUIsl peYOBUH (Mifb, CBUHEIb, PTYTh, GTOPUIM Ta 1H.), IO MAOTh KyMYJISITHBHI
BJIACTUBOCTI (3/1aTHICTh HAKOMUYYBATHUCS B OPraHi3Mi), JJIS TIT€HIYHOTO KOHTPOJIIO
BBeJICHA Jipyra BenuuuHa — cepennbo3minna ['JIK. Hanmpuknaz, nns ¢ropuay Hatpito
cepenupo3minna IJIK cknazmae 0,2 mr/m3, o 3HaUHO HMYXKYE, HisK HOr0 MaKCUMAaJIbHO
pasosa ['JIK, sixa cranoButs 1 mr/m® (muB. Tabmn. 2.1).

2.1.2. 3BaproBaJibHi aepo30.i

[Tix yac enexkTpoIyroBOro MpoIEeCcy BHACTIAOK BIUIMBY HA OCHOBHUUM MeTan 1
MaTepiajl eeKTpo/ia Teria AT BUHUKAE X TUIaBJICHHS Ta YaCTKOBE BUIApOBYBAHHS.
[lapm wmatepianiB enekTpoga 1 3BaprOBaIbHOI BaHHHW, IO YTBOPIOIOTHCS B
BHUCOKOTEMITEpATypHIil 30H1, BUAUISIOTHECS B MOBITPSI HABKOJIUITHBOTO CEPEIOBUIIA,
sKe Mae OUIbII HU3bKY TeMIepaTypy, A€, KOHACHCYIOUHCh B TBEpHAl YaCTUHKH,
YTBOPIOIOTH B TIOBITPI 3Ba)Ke€HI APIOHOAWCIEPCHI YaCTHUHKH, SKI 32 PaxyHOK
aepoJAMHaMIYHUX CHJI TPUBAJIUI Yac MOXKYTh 3HAXOAUTHUCS B 3BaKEHOMY CTaH1 (puc.
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2.1). Takum 4YHMHOM, 3a MEXaHI3MOM YTBOpPEHHS 3A BIIHOCATBHCS 10 aepo30JiB
KOHJICHCAIlli 1 SBJISIIOTH COOOI0 JUCIIEPCHY CUCTEMY, B SIKi JUCIIEPCHOI0 (Pa3oro €
NpiOH1 YaCTUHKH TBEPAOi PeUOBUHH (BiacHEe 3A), a TUCHEPCIHHUM CEPEOBHILEM —
cyMim ra3iB. B HaykoBiii JiTepaTypl TaKOXK 3yCTpiualOThCs Taki TEPMIHH SIK TBEpa
Ta razomnofioHa (aza, abo CKJIagoBa 3BapIOBAIBHOTO aepo30Jt0. X04a, BUXOIIIH 3
BU3HAYCHBb KOJIOIMHOI XiMii, aepo30ieM € came TBEpJi YaCTUHKH PECUOBWHU, IO
3HAaXOJAThCA B TOBITPl y 3BAXKEHOMY CTaHi. TOMy aBTOp JAHOTO KypCy JIEKIIii
BBa)KAa€ KOPEKTHUM KOPHUCTYBAaTUCh TAKUMHU TepMiHaMU SIK aepo3odi (3A) Ta rasu, 1o
YTBOPIOIOTHCSA MiJ] Yac 3BapIOBaHHSI.

Vie

2N
Q4 Y
'@“& yar

&

Puc. 2.1. MexaHi3m yTBopeHHs1 3A npM 3BaplOBaHHi MOKPUTHUMH eJieKTpoaamMu: 1 — kpamnjs
MeTally; 2 — Ayra; 3 — CTPUKeHb eJ1eKTpPoaa; 4 — eJeKTPo/, 10 IJIABUTHCHA; 5 — MOKPUTTH
eJIeKTpPoaa; 6 — mu1ak; 7 — meras mBa; 8§ — OCHOBHMI MeTaJl; 9 — BHCOKOTEMIIEPATypPHA Napa;
10 — rpanuns konaeHcaii; 11 — aepo3oJib

B nporeci 3BaptoBanHs B 3A MOXYTh MEPEXOJAUTH €JIEMEHTH, 1110 BXOMSTh J10
CKJIaJy 3BaprOBaJbHUX MarepialiB (€JeKTPOiB, (hIIrOCiB, IPOTIB TA 1H.) 1 OCHOBHOTO
MeTally, — 3aj1i30, MapraHenb, KpeMHid, KaJbIlid, Kajaild, MarHii, HaTpid, THUTaH,
TIOM1HIN, XpOM, HiKelb, GTOp TOIIO. B pe3ynbrari OKMCHEHHS Ta KOHJICHCAINIT IHX
€JIEMEHTIB YTBOPIOIOTHCS TBEPl YACTUHKHU CKIIAHOTO BUAY, SIK 1 OyJIO MPUIYIIEHO, Y
dopmi okcuaiB. Ilpore nocmiKEHHS CTPYKTYpM Ta BHAY XIMIYHUX CIIOJYK
(dazoBoro ckiany) 3A 3a JoMOMOro cydacHUxX (i3udHUX METOoIB (1HGpadyepBOHOT
CHEKTPOCKOMIi, pEeHTreH0(}a30BOi 1 EIEeKTPOHHOI JU(PPaKTOMETpIi) JO3BOIMIN
BCTAHOBUTH, IO KPIM OKCHIIB JO0 CKJIaay 3A BXOHSITh TAaKOX IIMIHENI, CHUJIIKATH,
dbTopuam Ta iHmI ckiagHi cnonyku (Harnpukian, FesOs, Mn3Os, MnFe,O4, Fe;SiOy,
Mn28i04, Cr203-FeO, (FG,MH)O'F6203, K,CrO4, Na,CrO4, KoCr,07, Na,Cr,O7, NaF,
CaF;). HasBHicTh B aep030JsX WX CIOJYK YCKJIAIHIOE MEXaHi3M yTBOpeHHs 3A 3a
cxemoro B-K-O, mo cBifuuTh Tpo TMPOTIKAHHS XIMIYHHUX PEAKIINA MIXK
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KOMITOHEHTAaMHU ae€pO30JIF0 B TPOIleci HOoro yTBOpeHHsS. TakuM YHMHOM, OKHCHEHHS 1
KOHJICHCAIlisl MPOTIKA€E MPU OJHOYACHIA XIMIYHIA B3aeMOJli MK CKIaJOBUMU 3A.
HeoanopigHicte ¢a3zoBoro ckiaay 4YacTUHOK 3A TMoB’si3aHa 3 THUM, WIO
BHUCOKOTEMIIEpaTypHa I[apa TaKOX Mae€ CKIAQTHUN BHJ, a OKpeMl ii CKJIaJ0Bi
KOHJICHCYIOThCSA MPHU Pi3HINA TemmnepaTypi. B nmepiny uepry Big0yBaeThCss KOHACHCAITIS
€JIEMEHTIB a00 CIIOJyK, Mapa AKUX Ma€ O1IbII HU3BKUM THCK, a TTOTIM Iapa eJIEMEHTIB
3 OUIBII BHUCOKMM TapIliaibHUM THCKOM. Hampukman, KpemHId NIpUCYTHIH Yy
BHCOKOTeMITepaTypHii mapi B mupokomy (1500...3000 K) iatepBam Temmneparyp y
Burianai SiO. [Ipu nux temmepatypax Horo mapa xapakTepu3yeThesl OUTBII BUCOKUM
napuiaJgbHUM THCKOM, HDK Tapa MapraHuip 1 3amza. Tomy mapa KpemHiio
KOHJICHCYETHCS PAa30oM 3 HHU3BKOTEMIIEpAaTYpHUMHU OKCHAAMH HATpPII0 Ta KaJiio 3
YTBOpPEHHSM cuilikariB. LleHTpamu koHIeHcalil napu MOXKyTh OyTH 10HU €JIEMEHTIB
abo npiOHI Opu3KM MeTaly, SKi BUHOCATHCS MOTOKAMH Trasy i3 30HU Ayru. Takum
MEXaH13MOM YTBOPEHHSI 3A MOSICHIOETHCSI HEOTHOPITHICTh OYI0BU iX YaCTUHOK.

JlucniepcHICTh YaCTUHOK 3A KOJMBAETHCS B MEXKax BiJi TUCSYHUX YACTOK JI0
JEKUIbKOX MikpoMmeTpiB. OCHOBHa KUIBKICTh YACTMHOK Ma€ Po3MIp MEHIIMA HIXK 1
MkM. Yactunku 3A MOXyTh HNpuitMatul ¢popMy ariiomepartiB 3 po3mipoM 1...3 MKwM,
KJactepiB po3mipom 1...2 MM, chepuuny dopmy (aiamerpom 5...10 Mkm), a OuIbII
NnpiOHI YacTHHKU (PO3MIPOM BiJl COTHUX JO JECITHX YaCTOK MKM) CXHWJIbHI [0
YTBOPEHHSI JIAHITIOKKIB.

binburicte ApiOHUX YAaCTHUHOK CKIIAaeTbesl 3 sapa 1 oOojoHku. SAapo
30araueHe CIOJyKaMHM 3ajli3a Ta MapraHiito, a 000JOHKA BMIIIY€E CIOIYKHA KPEMHIIO,
K0 1 HaTpito (IpH HASBHOCTI IUX PEYOBMH y CKJIaJl MOKPUTHUX EJIEKTPOAIB).
ToBuHa OOOJOHKU 3aJICKUTh Bl TEMIIEPATypH, OKHCHIOBAJIBHOTO MOTEHIIATY
atMocepu Jayru 1 30UIBIIYETHCS 31 30UIBIICHHSIM BMICTY 3a3HAUYCHHUX BHIIIE
€JIEMEHTIB B eNeKTpol. HeoaHopiaHICTh cTpyKTypu 3A xapakTepHa IJis aepo30JiB
KOHJIeHCaIlli ckiagHoro BuAy. JlaHi mpo XiMiuHMM ckian Ta OyJoBy YacTHHOK 3A
JTy>K€ BOKJTUBI JJIs1 PO3YMIHHS MPUPOJIU iX 01070T1YHOT aKTUBHOCTI 1 TOKCUYHOCTI.

[HTEeHCUBHICTD yTBOpeHHS 3A BU3HAUAETHCA MIBUIKICTIO IJIABJICHHS
SJIEKTPOTHOTO MaTepially 1 3aJIeKHUTh BiJ] 3BapIOBATIBHOTO CTPYMY Ta HAINpyTu JAYyTH,
BiJI CKJIa/Iy 3BapIOBAIbHUX MaTepialiiB, OCHOBHOTO METAIy 1 3aXHMCHOTO CEPEOBHINA,
a TaKOX B1J TIOJIOKEHHS 1IBa Y MPOCTOP1 Ta TEXHIKK 3BapioBaHHs. BcTanoBieHo, 1m0
IpU 3BapIOBaHHI MOKPUTHUMH enekTpojgamu B 3A mepexoauth 1...3 % Bim Macu
CJIEKTPOJIa, & Y BUMAJKY 3BapIOBaHHS IUIABKUM EJIEKTPOJOM B 3aXMCHUX Ta3ax —
0,5...2,0 % Big Macu 3BaproBajbHOTO ApoTy. Ximiunui ckiax 3A Ha 80...90 %
0OYMOBJICHO CKJIaJIOM 3BapIOBAIbHUX MaTepiaiB.

3a MeBHUX YMOB aepo30JIi OCIAAt0Th 1 MOBITPsS o4HIIyeThes. [T 3 po3mipamu
YaCTUHOK BIJ THUCAYHUX MKM 10 10 MKM 3aBIOsSKH aepoJWHAMIYHUM CHJIaM,
CTBOPEHHM TOBITPSHUM TOTOKOM, TPUBAJIMKA dYac MOXKE 3HAXOJWTHCS Y BHTJISII
aepo30JIt0 B MOBITP1 Y 3BUKEHOMY ctaul. [lucnepcHuil ckian XapaKTepusye MTUAJIOB1
YaCTKA 3a PO3MIpOM 1 3HAYHOIO MIPOK0 OOYMOBIIIOE BJIACTUBOCTI  IIHITY.
ExcrieprMeHTanbHI TOCTIKEHHS OCITaHHS aepO30JIiB B AUXAJIbHIA CUCTEMI JIFOTMHA
NPUBEIN 10 TAKUX BAXKIMBHUX pe3ysbTariB. YacTuHKHM aepo3ofiB Otk 10 MxMm
MOBHICTIO OC1/Ial0Th B MOPOKHHMHI HOCA, a MPHU JAUXaHHI Yepe3 POT HE MPOHUKAIOTh
Janl BepxHIX OpoHxiB. B HOci Ta B OpoHXi0JIaX BHACHIIJOK CEIUMEHTAIlil TaKOX
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3aTPUMYETHCSl OUTBIIICTh YACTMHOK 3 pO3MipaMu OUIBIIMMHM 5 MKM Ta HE3HauHa
KUTBKICTh YACTUHOK JIPIOHIIMINX 5 MKM 1 TUIBKH Jy»€ HEeBEJIMKa 1X YacTKa IPOHHUKAE B
aIbBEOJIM JIETeHb. MakcUManbHy TMPOHUKAIOYY 3/aTHICTh MalOTh YacCTHUHKU
niameTpoM 0,8...1,6 MKM, K1 OCiJJal0Th B TOHKUX OpOHXI10JaX Ta ajlbBEOJIaX JICTCHb.
31 3MEHIIEHHSM pPO3MIpIB YacCTHHOK BIJICOTOK iX OCaPKEHHS B ajlbBeojax
3HKY€EThCS. Tak, 6mu3bko 80 % vactuHok aiamerpom 0,2...0,3 MKM BHIAMXAIOTHCS 3
JIETeHIB Ha3aja B MoBITps. YacTuHKU aepo30ito MeHil 0,2 MKM TaKoX OCLIaloTh B
OpoHXax Ta JIETeHsX, MPUYOMY iX OCIIaHHS 30UIBIIYETHCS MPHU 3MEHIIEHHI pO3MIPIB
YaCTMHOK BHACTIIOK OpoyHIBCbKOro pyxy. [lns opraHismy OIUHU HaWOIbII
HeOe3neuHnid muil (aepo30iib), M0 CKIAAAETHCA 3 YacTHHOK po3Mmipom 0,015 MkwM,
TOMY IIIO TIOTAHO 3aTPUMYETHCS CIIM30BUMH 000JIOHKAMH BEPXHIX JUXATBHUAX IUISIXIB
1 IOTparuIsie 1ajeko B JETCHEBY TKAaHUHY.

B 3anexxHOCTI BiJ pO3Mipy YAaCTHHOK aepo30JIF0 BOHU MOXYTh OCiAaTH B
Tpaxei, OpoHxax Ta OPOHX10JIaX, a MOTIM BUAAIATUCA 3 IIUX OPraHiB 3a JOIOMOTOIO
BOJIOCKIB. SKIIIO OCUIMA MW IOTaHO PO3YMHSETHCA B CIM3UCTIH OOOJOHIN Ta
TKaHMHAX OpraHiB JMXaHHSA, TO BIH HE BUKJIMKAE MMHEBMOKOHIO3y. SIKIIO X ocii
YaCTUHKMA MWy PO3YMHHI, TO iX 3arajibHa TOKCHYHA i1 Ha OpPraHi3M MOXe
BUSIBJISITUCS B 3aJICKHOCTI Bl XIMIYHOTO CKJIAAy IbOTO MHITY.

Takox mae 3Ha4eHHS (opMa YaCTHUHOK muuty. YacTuHKM 3a3yOpeHoi KOIH0YOoi
dbopmu HebOesmeuHin 3a chepuyHi, 60 MOAPa3HIOKTh MIKIPY, JISTEHEBI TKAHWHHU Ta
CIIM30B1 OOOJIOHKH, Jal04d 3MOTy IPOCMOKTYBAaTUCS B OpraHizM 1H(QEKIIHHUM
MIKpOOpraHi3MaMm, W0 CYIPOBO/KYIOTh MM ab0 3HaxonsaTbcsa B moBiTpl. Lle
IPU3BOIUTH A0 aTpoPIUHUX, TiNepTPOPIYHUX, THIMHUX, BUPA3KOBUX Ta 1HIIUX 3MIH
CIIM30BUX OOOJOHOK, OpOHXIB, JIEr€Hb, MIKIPH, IO BEAE A0 Karapy BEpXHIX
JUXAJIbHUX IUIAXIB, BUPA3KOBOIO 3aXBOPIOBAHHS HOCOBOI NEPETHHKH, OPOHXITY,
MTHEBMOHIi, KOH IOHKTHBITY, JAEPMATHTYy Ta IHIIMX 3aXBOPIOBaHb. J[OBroCTpoKOBE
BJIUXaHHS MMy, IO TIOMaJa€ B JICT€HI, BUKIWKAE IMHEBMOKOHI03. HaitOinbir
HeOe3neyHa oro opma — CHUITIKO3 — PO3BUBAETHCS MPU CUCTEMATUYHOMY BJIMXaHHI
Ty, 110 MICTUTh BUTbHUHN JioKcUa KpeMmHito SiO,. MerajeBuii IHIT Ta 1HIIANA MOXKE
BUKJIMKATH 1HITY (hOPMY MHEBMOKOHI03Y — CUIEPO3, a TAKOXK XPOHIYHHUMN OPOHXIT.

Heski Bumu Tmwny (CBUHIIEBUM, MHUII SKOBUM, MapradieBuid 1 T.II.)
OOYMOBJIIOIOTh OTPYEHHS 1 BEAYTh A0 (QYHKIIOHATIBLHUX 3MIH Py OPraHiB 1 CUCTEM.
OTpyTH, WO HAIXOIATH JIO OPraHi3My 4Yepe3 IuXallbHI IIISAXH, CTBOPIOIOTH
MiJBUIIIEHY HEOE3IeKy, TOMY 10 MOTPAIISIOTh OE3MOCEPEIHBO Y KPOB.

[1u0B1 YaCTUHKYU 3aTHI CIPUUMATH €JICKTPUUHUHN 3apsijl sIK 0€3M0CEePEIHbO 13
ra3oBOro cepenoBuila (mpsiMa afcopOIlis 10HIB 3 MOBITPsI), TaK 1 B PE3yJIbTATI TEPTA
YaCTOK NWIy MK co00l0 abo 0e3nocepeHbOr0 KOHTAKTY 3 SIKOIO-HEOY/b
3apsAKEHOI0 MOBEPXHEI0. 3BapIOBAJIbHI a€pO30Ji OTPUMYIOTh €IEKTPUYHUHN 3apsijl
e y 30H1I ayrd. BCTaHOBIIGHO, 10 13 3arajibHOi KiJIbKOCTI MUJIOBUX YacTOK, SKi
3aHOCATHCS 3 TIOBITPSIM B JAMXabHI MUISIXU, 3aTPUMYIOTHCSI CIIM30BUMHU O0OJIOHKAMH
MEePEBAXKHO 3aPsIKEHI YaCTKHU.

HaiiGinpmr  momupeHuMH 1 MIKIJUIMBUMH  XIMIYHUMHA PEYOBHUHAMH, SKi
BU3HAYAIOTh TOKCUYHICTH a€pO30JIiB, M0 YTBOPIOIOTHCS MPH 3BAPIOBAHHI JIETOBAHUX
CTaJICH, € CITOJYKH MapraHIfio, XpoMy, Hikelto, pTopy Ta iH. (Tadm. 2.1).
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Tabnuysa 2.1

I'pannvHO noNMycTHMI KOHIEHTpawil y NoBiTpi po0040i 30HM OCHOBHHMX WIKIAJTMBUX PE4OBHH
(y ¢opmMi aepo3o.1iB Ta rasis), 0 YTBOPOKTHCH il Yac 3BapIOBAHHS

oy |l s
PevyoBuHa TTOBITPY 55 LE
po6oyoi 28| &=z &
somm, mr/m® | 2 2| £ 8 2
3eaprosanvHUll aepo3oiib
AsroMiHII0 OKCcHJT 3 ToMinTkoro kpemHito (IV) okcuay y
BUTJISAJII A€PO30JII0 KOHJIEHC A1 2,0 3 A
bopna xucnora 10,0 3 m+a
Bopnwuii anrigpun 5,0 3 A
Bananiro (V) okcun (aum) 0,1 1 A
Banagnito (II1) oxcun 0,5 2 A
Boasdpam 6,0 4 A
3amizo 10,0 4 A
3amiza okcuau (y mepepaxyHKy Ha 3ai30) 6,0 4 A
Kammiii Ta HOro HeopraHiyHi CIIOTYKH 0,1/0,01* 1 A
Kanb1iro okcun He BcTaHOBIEHO - A
KoOanbT MeTamiyHui, 2 A
0,5
KOOAIIbTy OKCHUJT 3 A
KpemHiro okcua aMmoppHHIA y CyMilTi 3 OKCHAAMU MapTaHII0
y BUIUISJII a8PO30JII0 KOHJICHCAIIIT 3 BMICTOM KOKHOTO 3 HUX
rmonax 10% 1,0 3 A
Marsiro oKcua 4.0 4 A
Mapranens:
Jo 20% 0,2 2 A
Bix 20 no 30% 0,1 2 A
Minp 1/0,5* 2 A
MonibaeH MeTaiyHui 3/0,5* 3 A
Hikenb, HIKETHO OKCHUIU (32 HIKEJIEM) 0,05 1 A
OmoBo** He BcraHoBieHO | - A
CBuHelb Ta HOTO HEOPTaHiIUHI CIIOTYKH (32 CBHHIIEM) 0,01/0,005* 1 A
TuTaH, TUTaHY JIOKCUH 10,0 4 A
DTOPOBOIHEBOI KUCIOTH COJIi (32 HTOPOM):
a) ropunu HaTpitO, KaJIi0, aMOHII0, IUHKY, Cpi0JIa, JITIIO
Ta 0apito, KpioJiT, TiApoPTOPHU aMOHIIO 1/0,2* 2 A
0) pTopuau aNrOMIHIIO, MArHIIO, KaJIbI[110, CTPOHIIIIO, MII,
XpoMy 2,5/0,5* 3 A
Xpomaru, 6ixpomaru (B nepepaxyHky Ha CrOs) 0,01 1 A
Xpomy oxcnp (3a Crit) 1,0 3 A
[{uHKy OKCHU]T 0,5 2 A
[{upkoHiit MeTamiyanit 6 3 A
LlupKOHIiIO TIOKCUH 6 4 A
Tazu
A30Ty TIOKCUH 2 3 IT
Aoty okcuau (y mepepaxyHky Ha NO2) 5 3 IT
O3oH 0,1 1 IT
Byrnemto oxcun 20 4 I1
dTopucTHii BoAieHb (y nepepaxyHky Ha F) 0,5/0,1* 1 I1

YMOBHI IO3HAYEeHHS: a — aepo30Jib; I — Iapa i/ado ras.

* CepenHbO3MiHHA KOHIEHTparis, ** T'JJK o0Ba 3a JaHUMH JTiTepaTypu — 2 MI/M°
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TokcnuyHicTh KOMIIOHEHTIB 3A

Maprasnenb, sKdil Mg 4Yac 3BaplOBaHHA MOTpaIUIsie B OpraHi3M uepes
JMXaNbHi MIISXH, Ma€ BIACTUBICTh BiKIanaThCs B MO3KY Ta HediHIi. HMoro cromyku
€ CWJIBHOIO MPOTOIJIA3MATUYHOIO OTPYTOIO, 1110 JI€ HA LIEHTPAJIbHY HEPBOBY CUCTEMY.
OTpy€eHHSI MapraHiieM Ma€ XpOHIYHHUI XapakTep 1 MOXKe MPU3BOJIUTU A0 PO3BUTKY
npodeciiiHoi MapraniieBoi MHEBMOHIi. 3aXBOpPIOBAaHHS MOYMHAETHCS CKapraMu Ha
CnaOKICTh B HOTaX, TPEMTIHHS PYK, MEYil0, COHJUBICTE. MOXe HACTYIaTH PO3JIajl
XOJIA, 3HW)KCHHS 3IaTHOCTI TOBOPWUTH, BUHUKHEHHS OOJIO B KIHIIIBKAX, YPaKCHHS
LIEHTPAJIbHOI HEPBOBOI CUCTEMU.

XpoMm, sk Jeryroua 100aBKa y CKJIajil 3BaplOBAIbHUX MaTepiajliB, MOTPAIUIIE B
OpraHi3M depe3 MUXaNbHI MUISXHY 1 MOYMHAE JISTH BXKE B TUISHIN BEPXHIX TUXATBHIX
NUIAXIB, MPUYOMY Ha CIM30Bii OOOJIOHIII HOCAa TIiJ WOr0 BIUIMBOM MOXYTh
PO3BUBATHUCS HEKPOTUYHI MPOLIECH, BHUPA3KU BEPXHIX JUXAIBHUX MUISXIB, MOXKIUBI
nHeBMoHIi. [llecTuBaneHTHUN XpoM, SIK KaHIIEPOT€HHAa PEUYOBHHA, CTBOPIOE PU3BHMK
PO3BUTKY BIIJIAJICHUX B Yaci OHKOJIOT1YHUX HACIIAKIB.

®1op y GopMi pi3HUX XIMIYHUX CHOJYK (Tabu. 2.1) Ji€ Ha 3BapHUKIB MpU
3aCTOCYBaHHI 3BapIOBAJILHUX MaTepialiiB 31 IJIAKOYTBOPIOIOUOIO0 OCHOBOIO (hPTOPUCTO-
KaJpliieBoro Buay. [lig BIIMBOM (PTOPUCTUX CHOJNYK PO3BUBAIOTHCS JIEPMATHUTH,
1HO/1 BUpa3Ku. YpaKEHHS MUXATbHUX NUISXIB CIPUYMHIOE OPOHXITH, BaXKK1 BUTIAJKU
MTHEBMOHIi. XPOHIYHE OTPYEHHS CIIOCTEPIra€ThCs IiJl Yac TPUBAJIOTO BIUIUBY MaJIMX
KOHLIEHTpawii ¢propy. BHacmigok nopymeHHs: 0OMiHy KaJbLi0 YIOBUIBHIOETHCS PICT
KICTOK, 3pOCTa€ iX JIAMKICTh. Bi3HauaroThcsl TakoXK 3MIHM B OpOHXax Ta JIETEHSX.
XpOHIUHE 3aXBOPIOBAHHS IIKIPU Ta BEPXHIX JUXAJIbHUX LUISIXIB, XBOPOOU KICTOK €
MPOTUTIOKA3aHHSIMU 7Sl IPUHOMY Ha pOOOTY.

2.1.3. I'a3u, 10 YTBOPIOIOTHCS Mijl Yac 3BaPIOBAHHS

Pazom 3 numom B BUpOOHUYOMY CEPEIOBUII PO3MOBCIOIKYIOTHCS 1 TIKIITUBI
rasu, siki 3a TIEBHUX YMOB MOXYTh MPHU3BECTH JO PANTOBOrO OTPYEHHS Jtofen. Sk
MPaBUJIO, BOHU HE BU3HAYAIOTHCS Bi3yalIbHO 1 B 0araTbox BUIIAJKaX HE MAIOTh 3aMaxy
— ToMy € HeOe3neyHuMu. J[esiki TOCUTh MOIUPEH] Y BUPOOHUUOMY MPOIEC] razu
MaroTh MUTOMY Bary OUIBIIY 3a MUTOMY Bary IMOBITPS 1 HAKOMHYYIOTHCS Y HU3BKUX
JUISTHKaX TPUMIIIEHb (ITiBajax, MaxTax Ta iH.), JOCATal0ud 3HAYHUX KOHIICHTpAIIii.
Ile myxe HeOe3meyHo, OO MOKE MPUBECTH IO OTPYEHHS, a B pa3i TOPIOYOTO YU
BUOYXOBOTI'O ra3zy — 10 BUOyXy a00 MOXKexi.

MamuHoOyAiBHI MIANPUEMCTBA, Ha SIKUX BUKOPUCTOBYETHCS 3BapOBAHHS,
NIOB’s13aHI 3 BHKOPHCTAaHHSAM TakKuX TasiB, sk miokcua Byriemto (COz), apron (Ar),
aneruiieH (CoHy), a6o 3 yrBOopenHsaMm okcuay Byriemnto (CO), okcuai azoty (NO,
NO,), o3ony (03), dropucroro Boguio (HF), Tetpadropucroro kpemuiro (SiF,) Ta iH.

[lix gac 3BaprOBAIBHOTO MPOIIECY B MOBITPSI POOOYOT 30HU HAAXOIAUTH CYMIII
raziB (CO,, CO, HF, SiF4, TiF4 Ta iH.), 010 YTBOPIOIOTHCSA B PE3Y/IbTATI TEPMIUHOT
JUCOIAIi Ta30lIIaKOyTBOPIOIOYMX KOMIIOHEHTIB, SIKI BXOHIATh JO CKIIAIy
3BaprOBaJIbHUX MarepiaiiB, ado B pe3ynbTari (GOTOXIMIYHOI Mii yabTpadioneToBOro
BUMPOMIHIOBaHHS 3BApIOBAJIBHOI TyTW HAa MOJIEKYJH Ta31B 3aXHUCHOI aTMocdepH Ta
orouyrouoro ayry nositps (NO, NO2, Og).



22

[Ipu 3BaproBaHHI B 3aXHMCHUX Tra3ax CKJaJ Tra3onoJi0HMX pPEYOBHUH, IO
YTBOPIOIOTHCS, BU3HAYAETHCS CKJIaI0OM 3aXHUCHOT cyMiti (puc. 2.2).

B

Puc. 2.2. Mexani3m yrBopeHnHs rasis ta 3A npu 3BapwoBanHi B CO2: CO, COz2, NxOy, N2, Os,
O2 — razu; 1 — comjio NajJbHUKA JJIS1 NOJAa4i 3aXMCHOI0 rasy; 2 — 3BapoBajbHuil aApit; 3 —
3axucHuii ra3 (CO2); 4 — kpamis Merajy; 5 — ayra; 6 — uuiak; 7 — MeTaJ mBa; 8 — oCHOBHUI
MeTtas; 9 — mapa; 10 — aepo3oib

OCHOBHOIO TMPUYMHOIO YTBOPEHHS TOKCHYHOTO MOHOOKCHY BYIJICIIO IpHU
3BaptoBanHi B CO; € jgucomiaiiss OCTaHHBOTO TIPU BHUCOKIM TeMIiepaTypi
3BAPIOBAJILHOI 1yTH:

CO2 = CO + 2 O,.

[Ipn BuXOAl 13 30HM BHCOKHUX TEMIIEPATyp MOHOOKCHJ BYIJEII0 3HOBY
3’€IHY€ETHCS 3 KUCHEM 1 030HOM, IIEPETBOPIOIOYHUCH B IIOKCU]] BYTJIELIIO:

CO + 03 — COy + 0.

MOHOOKCHT BYIJIEHIO MOXE YTBOPIOBATHCS TaKOX IPU BIJHOBIIOBAaHHI
BYIUICIIO 3 HOro [JIOKCHJY METajoM 1 B pe3yJbTaTli TEPMIYHOI JucoIiaii
ra3oyTBOPIOIOYMX KapOOHATIB y CKJIaJl IUIAKOYTBOPIOIOYMX  KOMIIOHEHTIB
3BapIOBAJILHUX MaTepialliB.

MoHooKkcHT a30Ty 3 ’SBISETbCS B PE3YNbTAaTl BHCOKOTEMIIEPATYPHOTO
OKHCHEHHS a30Ty MOBITPSI, K€ OTOUYE AYTY:

N2+ O; < 2NO.
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[Tig BrmBOM ynbTpadioNeTOBOr0 BUIPOMIHIOBAHHS AYTM MOHOOKCHJ a30Ty
OKHMCHIOETBCSI KICHEM TOBITPSI IO OTPYHHOTO A1I0KCUIY a30Ty:

2NO + O, < 2NO..

Ilpu 3BaproBanni B CO; nyra roputb B aTMmocdepi IBOro Tazy, TOMY
IHTEHCUBHICTh YTBOPEHHS OKCHJIB a30Ty Jy>K€ HEBEJIMKA MMOPIBHAHO 3 MOHOOKCUIIOM
BYTJICIIIO.

O30H yTBOPIOETHCS 3 KHUCHIO TOBITPS 1 3aXMCHOTO Ta3y MiA Ji€lo
yIbTpadioseTOBOTO BUIIPOMIHIOBAHHS TyTH:

302 <> 203.

B nouaTkoBuil MOMEHT 3BAPIOBAHHA HOTO KOHI_[CHTpaIIiSI BHCOKa, aJi€ MOTIM
BIH pearye 3 OKCHI0M a30Ty, YTBOPIOIOYHU IIiOKCI/II[I/I a30TY Ta KUCCHb.

NO + O3 <> NO, + O,.

[Ipn BUKOpHCTaHHI 3BaprOBAJILHUX MaTepiaiiB, J0 CKIaay SKUX BXOJHUTH
dbropuctuii KajbIii abo 1HII KOMIIOHEHTH, IO BMIIIYIOTh (TOp, B MOBITPI
CHOCTEpIraeThCsl (TOPUCTUI BOJEHb Ta TETPAPTOPUCTUH KpeMHIA. DTopucTUid
BOJICHb 3 SBJIAEThCA B ra30BOMY cepefoBumi mpu Temmeparypi sume 2000 °C B
pe3yabTaTi B3aEMO/I1i PTOPUCTOTO KAJBIIIO 3 BOASHOIO MapoIo:

CaF,; + H,O — CaO + 2HF.

[ToTim mipu B3aeMo/ii GTOPUCTOrO BOAHIO 3 IIOKCHIOM KPEMHIIO, MPUCYTHIM Y
CKJIaJl 3BaprOBaJbHUX MaTepiaiiB, yYTBOPIOETHCS Ta30Moai0OHuN TeTpadTOpucTUi
KPEMHII:

SiO, + 4HF — SIF4T + H,0.

3a HasgBHOCTI y CKJIaJll IIUIAKOYTBOPIOIOUOT OCHOBHY 3BapIOBAJILHUX MaTepiaiiB
JIOKCUYy TUTaHy B TIOBITPI1 3’ BIIsA€ThCA ra3onoai0Huii rerpapropuctuid Tutan TiFa.

[Ipu 3BaproBaHH1 TUTaHy MiJ (PiIrocamu, siKl BMIILYIOTh (PTOp, (HapuKIiai, npu
BMICTI Yy (pJ1r0C1 PTOPUCTOrO JIAaHTAHY) TAKOK YTBOPIOETHCS TETPAPTOPUCTHI TUTAH:

3Ti + 4LaF; <> 4La+3TiF4?.

ToxkcuvHicTh rasis

Jliokcu BYIJiemI0 — HApKOTHUK, TOJPA3HIOE CIIM30B1I OOOJOHKH, BUKIIUKAE
IIyM y Byxax, 3armaMmopoudeHHsa. He roputs 1 He miaTpumye ropinus. CO2 B miBTOpa
pa3u Bax4Wii 3a TOBITPS — TOMY MOXKE HAKOMMYYyBAaTHUCh B HIDKHIX IIapax
MPUMIIICHHS, BHACTIIOK IIOTO 3HIKYBATH BMICT HEOOXITHOTO /IS JUXAHHS KUCHIO
B 30HI JWXaHHS 1 MPU3BECTH 0 OTpyeHHs moauHu. B cepemosuii uyuctoro CO;
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HACTa€ MHUTTEBA CMEPTh BHACIIJOK Mapajidy [AMXalIbHOTO IIEHTPY, a Horo
KOHLeHTpalis Bume 60 % nayxke HeOesneuna. 3HauenHs [IJK — 9000 mr/me.
[lepeBumennss ['JIK mae Miciie B 3aYMHEHUX HE BEHTWJILOBAHUX MPUMIIICHHSX.
CUMITOMU OTPYEHHS: MJIISIBICTh, HY/IOTA; MOBITPS, IO BUAUXAETHCA MICTUTH 4..5%
00. COz.

Benuky HebOe3neky njsi JIIOAUHU CTAaHOBUTH OKCHA ByrJemnw. lle tumnoBuii
MPEICTaBHUK MPOMHUCIOBUX, TPAHCIIOPTHUX Ta MOOYTOBUX 3a0pynHeHb moBiTps. [1in
Yac 3BapIOBAJIBHUX TMPOLIECIB BIH MOXE HAKOMUYYBaTUCh B HEJOCTATHBO
BEHTUJIbOBAHUX MPHUMIIMICHHAX B 3HAYHUX KOHIEHTpalisx. 3TiTHO 3 CaHITapHUMHU
nopmamu ['JIK CO cranosuts 20 mr/m®. Bin Mac cnenugiunmii 3anax. Otpyroda mis
CO 0a3yeThbCs Ha 3JaTHOCTI CTBOPIOBATH 3 TE€MOTTIO0IHOM KpPOBI CTIMKY KOMIUIEKCHY
CIOJIYKY — KapOOKCUTEeMOTJI001H, 1m0 nepeBuinye Oiabine Hixk y 200 pasiB 31aTHICTh
reMornio6iny npueanyBatu kuceHb. Tomy 0,1% CO B moBiTpi 3B’A3y€ TaKy X
KUIBKICTh TeMorno0iny (50%), mo i kucenb nositps. [Ipucytnicts CO npu3BoauTh
70 KHUCHEBOTO TOJIOAYBaHHS OpraHizMy, 110 IpU 3HauHUX KoHHeHTpauisx CO B
HOBITPI 1 TPUBAJIOMY Yacl MOXKE CIPUUYMHUTU CEpHO3HI 3aXBOPIOBAHHA a0o
CMEpTEIbHUM HACHIIOK. BHACHIIOK  KHCHEBOrO  TOJIOAYBAaHHSA  MOPYLIYETHCS
rOJOBHUM 4YHMHOM (YHKIIS LEHTpaibHOI HEpBOBOi cucteMu. Komm morepmninoro
BUBECTH Ha CBIXKE MOBITPS, TO OKCUJI BYTJICIIO BUAUISIETHCS 3 OPraHi3My 3 MOBITPSM,
o BuUAuXaeTbCsi. CUMOTOMU TOCTPOrO OTPYEHHS y JIETKUMX BHUMAAKax: OUTTI Ta
BITYYTTS TUCKY Y CKPOHSX, 3allaMOpPOYEHHS, TOJIOBHUI O11b, CTHCHEHHS B TPYISX,
ClIa0KiCTh, MO3WBU 10 ONIOBOTH. Y BHUMAAKAX THKKUX OTPYEHb CIOCTEPIraeThCs
BTpaTa CIIPOMOXHOCTI A0 BUIBHUX PyXiB (IIPUKYTICTh JO EBHOTO MICIIs ), 3aTEMHEHA
CBIIOMICTh, @ A0 ii NMOBHOI BTpatu. lle Mo)e CynpoBOIKYBaTHUCh CyIOMaMH,
NPUKYCYBaHHSIM $SI3MKa, MUMOBITBHUM CE€UOBHUIyCKaHHSM. [lynbc Mamnwii, gacTwid,
HEMpaBWIbHUM, TOHU ceplUs IIyXl, JUXaHHS MOBEpXHEBE. MaroTh MicClie MCUXIYHE
30y/DKEHHSI, CITyXOBI Ta 30POBI TaIOIMHAINI, MOPYIIEHHS KOJHLOPOBOTO OaudeHHS.
Jlis momnepemKeHHsI TOCTPOro OTPYEHHS BaXKJIMBO CBOEYACHO PO3IMI3HATH MeEpIil
O3HAKH OTPYEHHS, K€ MOXE MAaTHU 1 XPOHIUYHUN XapakTep. XPOHIYHA 1HTOKCHKAITIS
OKCHJIOM BYTJICLIO XapaKTEPU3YETHCS MOCTYIIOBUMHU 3MIHAMU HEPBOBOI CUCTEMH.

Oxcuan azory (I'IK B mepepaxynky Ha NO, — 5 Mr/mM®) MOXKyTh BUKIMKATHU
roctpe oTpyeHHsS. CHUMIOTOMH: CHOYaTKy  HEBEJIHMKE TMOJpa3HEHHS CIM30BHUX
000JIOHOK O4Yel, HOca, HE3HAYHMUM Kalllelib, TOJoBHA Oulb. [IposiBIEHHS MIBUIKO
CTUXaI0Th, MOXKYTh IPOWTHU HemoMiueHUMHU. Yepe3 neskuil yac Ha ¢oHi, Ha4ueOTO,
HOPMaJbHOIO CTaHy pamnTOBO PO3TOPTA€TbCS TOKCHYHMM HaOpsk JsereHb. l[lpu
XPOHIYHUX OTPYEHHSX BIJ3HAYAIOTHCS O1Ib B TPY/ISX, Kalledb, O11b B IUISHII CepIIs,
rOJIOBH1 607Ti.

Oson (I'JIK — 0,1 Mr/mM®) 4MHUTE Ha OPraHi3M MEPEBAXKHO MOAPA3HIOKYY JiIO.
[Ipu roctpomMy OTpY€HHI BiI3HAYAETHCS CYXICTh Y POTI, MOAPA3IUBICTh CIU30BHUX
oueli i Hoca, O1Ib 3a rpyabMH, Kalelb. binbm Bucoka koHuentpamis (6ins 20 mr/mS)
MOK€ BHUKJIMKATH 3allaMOPOYCHHS, TOYYTTA CHIJIBHOT BTOMH, CEpIICBO-CYAMHHI
nopyuieHHs. [Ipairorodl B yMoBax XpOHIYHOI /i1 030HY CKapKaThCs Ha TOJIOBH1 00T,
MIJBUIIEHY JPaTiBIWBICTh, IUIAKCHBICTh, 3HIDKEHHS I1aM’ATi, TIOTaHUH COH;
BIJI3HAYAIOTHCSI BEr€TATHBHI MOPYIICHHS (CXWIBHICTH 0 Opamukap/ii Ta TIMOTOHI,
IOPUTTYIICHHS. TOHIB Ceplisl); SIBUINA IOAPA3HEHHS BEPXHIX IUXAJbHUX IILISXIB,
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XpOHIYHUN OpOHXIT, 1HOAI AaCTMOINHOTO XapakTepy; MOXIUBO PO3BUHEHHS
ITHEBMOCKJIEPO3Y.

®dropucruii Bogenb (MakcumanbHa [JIK — 0,5 mr/m3, cepenubosminna — 0,1
MI/M®) YMHHTH MOAPA3HIOIOYY Jil0 BHACTIZOK YTBOPEHHS B OPTaHi3Mi TOKCHYHOTO
¢Top-ioHa; ypakae OINOPHO-PYXOMHUH amapaT, € MPOTOIUIa3MaTUYHOIO Ta
(dhepMEHTHOIO OTPYTOIO OaraTopaszoBoi [Iii; MOPYIIye MPOIECH MiHEPATHHOTO OOMIHY.
['octpe oTpyeHHS (PTOPUCTHM BOJHEM XapaKTEPU3YETHCS PI3KUM TOJIPa3HEHHSIM
ouell Ta BEpPXHIX AMXATBHUX IUIAXIB, BUPA3KOBUM KOH IOHKTHBITOM, OITyXaHHIM
HOCa, BAXKO 3aKHUBJISIIOYOI0 BUPA3KOIO CIM30BHX OY€ll, HOCA, pOTOBOI MOPOKHUHH,
HOCOBUMH KPOBOTEUISIMH, KalUieM, OPOHXITOM, TOKCHYHUM HAOpPSIKOM JIET€Hb Ta
IHIIUMU TIPOSIBICHHSAMU. [Ipy XpOHIYHOMY OTpPY€HHI BHUHHMKAIOTh pPaHH1 MpPU3HAKU
MOPYIIEHHS YYTIMBOCTI 3y0iB Ta sices, 3a3yOpeHICTh 1 CTePTICTh 3y0iB, MapaJlOHTO3H,
nekydi 0ojl Ta ONMyXaHHS HOCa, aCTMOITHWM OpOHXIT Ta 1HII 3aXBOPIOBAHHS; B
BUPQXEHUX BUIIAJKaX — XPOHIYHA IMHEBMOHIS, OpoHXiajdbHa acTMa Ta 1HIII
3aXBOPIOBAHHS.

Bunanku oTpyeHHS amneTwJieHoM OyBalOTh JIyK€ pIAKO. ANETUIeH —
HApKOTHUYHA PEYOBHHA, aJie MPUYMHOIO OTPYEHHS € HE caM alleTUJICH, a MPUCYTHI B
HbOMY jgoMmitiku: dochopuctuii BogaeHb (PH3), okcun Byraemto (CO), miokcum a3oTy
(NO), amiak (NH3) Ta cipkoBoaenb (H2S). AneTuieH crnpuiiMaeTbcs B JIETCHIX
KPOB’I0, alle Ha Bi/IMiHy BiJl OKCHIy BYIJICIi0, HE 3/iliCHIOE B Hiif mpsAMuX 3MiH. Moro
BIUIMBY T'OJIOBHUM YMHOM IIJIATa€ HEPBOBa cucTema. B pe3ynbrari TpuUBasiol Mii
HACTYyMa€ YypaXCHHs IICHTpa JUXaHHA, SKE CTa€ HENPaBUIBLHUM, IOTIM HACTa€
CMEPTh.

AProH — iHEpTHHUIA a3, HE 3aCBOIOETHCS OPTraHI3MOM; ajie IPU HAJXOHKCHHI B
JIET€HI, 1[0 MOKJIMBO MPU aprOHO-IyTOBOMY 3BaplOBaHHI, yepe3 OUIbIIY BiJl TIOBITPS
Bary MO’K€ HAKOTMYYBAaTHUCh B HWIKHIA YACTHHI JIET€Hb, IO 3aBJA€ TPYAHOIIIB MpU
HOT0 BUBENICHHI 3 JIeT€Hb. BHACHIIOK 1BOTO MPHUCYTHICTh HETOKCUYHOTO aproHy B
JIETEHSIX TPHU3BOJAUTH JI0 3MEHIIECHHS B HHMX HEOOXITHOTO JUIsl JUXaHHS KHCHIO.
[IpakTrka mokasania, 1O NIl MOBHOTO BUIAJICHHS aproHy 3 JIETEHb 3BAPHUK Mae
HU3BKO HaXUJIUTHUCS, 100 aprOH MIr BUTIKATH 3 HUX.

Bunanku oTpyeHHsI KOMIUIEKCOM Ta3iB Oyiu 3a(ikCOBaHI B MPAKTHUI KUCHEBO-
alleTUJICHOBOTO 3BapIOBAHHS 1 pi3aHHS B HEBEIMKHUX HEIOCTATHHO BEHTHIHOBAHHMX
NPUMILIEHHSAX Ta BCEPEAUHI1 KOTIIB, TpyOorpoBoaiB 1 T.1. Ili €0 HAPKOTUYHOTO
alleTWICHY Ha HEPBOBY CHCTEMY 3BapHUK HEMPUTOMHIB, OTPUMYBaB OTPYEHHS
OKCHJIOM BYTJICITIO, a il OKCHJIIB a30Ty MPU3BOAMIIA IO HAOPSKY JereHsb. B 6araTthox
BUITAJIKaX 11 TPU3BOIUIIO O CMEPTEIHHUX HACIIIKIB.

Crin 3a3Ha4MTH, 110 HA OPTaHi3M 3BapHUKA, KU TMPAIIOE€ B 3aMIICHOMY Ta
3ara3oBaHOMY NPHUMIIICHHI TaK0X BIUIMBAE IHTEHCUBHICTH Mpalll Ta TNapameTpu
MikpokiaiMary. Ilpu 1bOMy TmOCHJIEHA [UXaldbHA iSUIBHICTh MPU3BOJIUTH O
TIOTJIMHAHHS IT1IBUIIICHUX 103 TOBITPS, a pa30M 3 HUM — IIKIIJTMBUX PEYOBHH; BUCOKI
TEeMIIepaTypH MOBITPS TOCHIIOIOTH MIKIJJIMBY 10 OTPYT HA OPraHi3M JIFOIHHH.
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2.1.4. I'irieHiuHi NOKa3HUKHU 3BapIOBAJILHUX aePO30JiiB

Jlns  TirieHi4HOi  OINIHKK  3BapIOBAJIbBHUX  MaTepiaiiB  Ha  IPaKTHII
BUKOPHUCTOBYIOTh TaKi TIOKa3HUKU:

iHTeHcuBHICTh yTBOpeHHs 3A V, (FER — 3a MixkHaponnum cranmaptom [SO
15011-4:2004) abGo #oro okpemMux KOMIIOHEHTIB Vi, I/XB, TOOTO KIUJIbKICTh 3A, III0
YTBOPIOETHCS TIPU PO3ILIIABICHHI 3BaPIOBATBHOTO MaTepialy 3a OJMHHUIIIO Yacy:

Vo=m/t, 2.1)

ne m—wmaca 3A,1; U— TpUBaIiCTh 3BapIOBaHHS, XB;
nmutoMe BuaiieHHsd 3A G, abo ioro xkommoHeHTIB G, I/KT, sIKI BHIIISIOTHCS
IIpY pO3IIaBIeHH] | KT 3BapIOBAILHOTO MaTepiay:

Ga=Va/ M, (2.2)

ne M, — IpOayKTUBHICTh pPO3IUIABIIEHHS 3BAPIOBAILHOTO MaTepiay, KI/XB;

Koe(DIIieEHT 1IHTEHCUBHOCTI yTBOpeHHs 3A f,, r/kB1'ron (mutoMa MBUAKICTH
YTBOPEHHS 3A) — KUIBKICTh 3A, 0 YTBOPIOETHCS MPU PO3IUIABICHHI 3BAPIOBATIBHOTO
MaTepianty 3a OAMHUIIIO Yacy 3 MOTYXKHICTIO Ayru | kBT:

v

= 610°—8

p, =610' —2—, (2.3)
3B 1

ne |, — cuiia 3BaproBanbHOTO CTpyMy, A, U, — Hanpyra 3BaproBaJIbHOI 1yTH, B;
KOe(DIiEHT MUTOMHUX BUAUICHb 3A y,, I/KBT-KI — KUIBKICTh aepO30JIt0, IO
BUJIITISIETHCSA 3 | KT pO3IJIABICHOTO 3BAPIOBAILHOTO MaTepiany 3 MOTYKHICTIO 1yTH 1
kBT
G
Vo= 10°—8 (2.4)

I U
3B 1

JIBa OCTaHHI TIOKa3HUKH BpaxoOBYIOTb Yy CBOEMY BHpa3l MOTYKHICTb
3BapIOBAJILHOI AYTH, TOMY JO3BOJISIFOTH OIiBII TOBHO XapaKTEPH3yBaTH IIPOIIEC
yTBOpeHHsI 3A, a TakoX MNpPOBECTU OO ’€KTUBHY MOPIBHSUIbHY TITI€HIYHY OIIIHKY
3BaprOBaJIbHUX MaTepiaiiB 1 crnocoOiB 3BapioBaHHsA. KpiM TOro, BOHM MaroTh
3aKOHOMIPHHH 3B’S30K 3 MOTYXKHICTIO AYTH, IO J03BOJISE BUKOPUCTOBYBATH iX JJIS
MPOTHO3YBaHHS PiBHIB BUALICHD 3A.

JIst XapaKTepUCTUKU TOKCUYHOCTI 3A, MO YTBOPIOKOTHCS MPH BHKOPHUCTAHHI
3BapIOBAJbHUX  MarTepiaiiB, KOPHUCTYIOThCS  PO3PAXyHKOBUMHU  TOKa3HUKAMU
HeoOXiHi KiJIbKOCTI MOBITPS 3aranbHO0OMIHHOT BeHTUIsALii Qm , MY/kr i Qy, , M¥/rox,
AKi MOKa3yI0Th, CKIIBKM M° IOBITpS HEOOXiJHO MOJaBaTH Ha | KI BUTpadeHMX
3BapIOBAJILHUX MaTepialiiB a0 B OAMHUINIO Yacy, BIAMOBIIHO, 100 po3BecTd 3A i
3HU3UTHU BMICT TOKCHYHUX KOoMIoHEHTIB A0 ' JIK:
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G
Qm :103(:—I , (25)
il JIK
V.
Q, =10°——, 2.6
=10 (2.6)

ne Cirgx — I'paHUYHO JTIONMYCTUMAa KOHIICHTPAIlisl MIKIJIMBUX PEYOBUH (KOMITIOHEHTIB)
3A, Mr/M°, a V; HaBeIeHO B T/TO].

3aranbHa KUIBKICTH TOBITpsA, HeoOximHa st posseneHHs 3A po [JK,
BU3HAYAETHCS HOTO MAKCUMAJILHUM 3HAYCHHSIM JIJI1 KOHKPETHOI PEYOBUHH, TOOTO BiH
TUM BHINWN, YUM OUTbITIE TUTOME BUAUTeHHS Ta MeHmma ' JIK; mkiammBoi pedoBuHM.

MixuapogHuM 1HCTUTYTOM 3BaproBaHHs (MIC) 3anponoHOBaHO 1HIIMK OB
KOPEKTHUN TOKa3HUK TOKCUYHOCTI 3A, SKUU HA3UBAETbCS 1HTEHCHBHICTIO
noBitpooominy (IIT a6o NHL 3a xnacudikamiero MIC). Ile KinbKiCTh
BEHTWJIAILIMHOrO MOBITpA B M°/Toji, sfKe HEOOXiMHO IOJaBaTH B BUPOOHHHYE
MPUMIIICHHS I PO3BEACHHS KOHIEHTpallii mKkijuymBux pedoBuH 1o ['JIK y ckmani
3BapIOBAJLHOTO Aa€pO30JI0 B IMUIOMY, a HE TIIbKM OCHOBHOTO TOKCHYHOIO
KOMIIOHEHTA (SIK 3aBEJICHO B BITUM3HSIHIN MPAKTHIL).

Jns BusHauenHa II1 cmowatky pospaxoByerbess ['JIK aepo3omo B 30HI
nuxanns 3papauka (IJIK, — TLV¢ 3a knacudikanicro MIC), mr/m:

100
DK, = ¢ c (2.7)
—+ +...+
Cirz[K Czrrz[ CHTUI

ne Cq, Cy, Cy — nporieHTHHM BMICT KOMIOHEHTIB B 3A; Cirak, Corak, Carax — K
OKpPEMHUX KOMITOHCHTIB.
[Totim pospaxosyernes II1, M3/rox:

IH:103V—a, (2.8)
LIK

ne V, — IHTEHCUBHICTh YTBOPEHHS (BUALICHHS) 3A, I/TO.

[Tokasnuk Il — BenmuumHA TeOpeTUYHA, SIKA BUKOPUCTOBYETHCSA TIIBKU IS
kiacudikaiii ereKTpodiB 1 IHTCHCUBHICTh MOBITPOOOMIHY B pOOOYOMY MPUMIIIECHHI
He BU3Havae. B 3anexxHocti Big Benuuunu 11 enekTpoan MoxxyTh OyTH BiTHECEHI 10
OJTHOTO 3 CeMH KiaciB (Tadi. 2.2).

Jana kiacudikaliist 103BOJISIE€ MPOBECTHU MOPIBHIOBAIbHY CaHITAPHO-TITIEHIYHY
OIIHKY eniekTpoiB. IIpote BoHa Mae cytreBi Hemomiku. Ockinbku mokazHuk 11
3QJICKUTH BiJ 1HTEHCHUBHOCTI BUAUIEHHS 3A, TOOTO BiJ JiaMeTpa eJeKTpoja Ta
PEXUMY 3BapIOBaHHS, €JIEKTPOJU PIZHOTO JlaMETPy MOXKYTh HJIEXKaTH 10 PI3HUX
ririeHiyHux kiaciB. PazoMm 3 Tum, gaHa knacu@ikailiss MOKU IO HE MOXeE OYyTH
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mixHapoaHoto (no rapmonizauii ['IK), Tomy mo Benuumau ['JIK omnux i1 Tux xe
€JIEMEHTIB B PI3HUX KpaiHaX CYTTEBO BIAPI3HIIOTHCS OIWH BiJ OHOTO. Tomy
CJICKTPOAM OJIHIET 1 TiET K MapKH B PI3HUX KpaiHaX MOXXYTh HAJICKATH JI0 PI3HHUX
kiaciB. Jlo Toro x 1 kiacudikailisi HE BpaxoBye€ HasBHICTh B 3A Ta30moai0HUX
KOMIIOHEHTIB, 1[0 MOXe OYTH JyXe Ba)XJIMBO MPH BU3HAYCHHI KJIacy 3BaprOBAIBHOTO
Matepiairy, 0COOJIMBO MPU HASIBHOCTI B 3A (TOPUCTOrO BOAHIO Ta TETPaAdTOPUCTOTO
KPEMHIIO, SKi HaJeXaTh JO TEpIIOro Kiacy HeOe3NMeYyHUX MIKIIJIMBUX PEUYOBHH
(I'OCT 12.1.005) 1 B 3ameXHOCTI BiJ KOHIEHTpalii B TMOBITPI MOXYTb OyTH
OCHOBHMMH KOMIIOHEHTaMH 3A, 5Kl BA3HAYal0Th TOKCHUYHICTb.

Tabnuys 2.2
Kuacugikauisi 3BaproBaJIbHHUX €JEKTPOAIB B 3aJI€2KHOCTI BiJl IHTEeHCHBHOCTI
NOBITPOOOMIHY
Kiac IaTeHCcHBHICTH NOBiTPoOOMinY IT1, M3/rox
meHm 3000
3000 ... 7500
7500 ... 15000

15000 ... 35000
35000 ... 60000

60000 ... 100000
6w 100000

~No ok wiN -

Ocrannst kinacuikaiis JUisl OLIHKKH PU3UKY IIKIJUIMBOCTI 3BapOBAIILHUX
MatepianiB oQiliiHO npuiiHATa B €BpoIli B SKOCTI MbKHapoaHoro ctanaaprty 1SO
15011-4:2006 Ta B Ykpaini sk Hamionansauit ctangapt JCTY 1SO 15011-4:2008. Y
BIJIOBITHOCTI 3 JJaHOIO Kilacu(ikalli€ro 3BaproBajibHI MaTepiain Ki1acu(iKyIOThCS B
3QJICKHOCTI BiJI 1HTEHCHBHOCTI BHAUICHHA Ta ToKcmuHOCcTi 3A. Ilpu 1mpomy
3arajJlbHUM TIIX0JIOM OINHKK IKiaauBoi 1ii 3A Ha OpraHi3aM 3BapHHKA €
BUMIPIOBAHHS KOHIIEHTPALIN yCIX XIMIYHUX PEYOBHUH, III0 MAIOTh BAXKJIMBE TITIEHIYHE
3Ha4YeHHS. AJie, OCKIJIbKH, BapTICTh XIMIYHOIO aHali3y 3A MOXe OyTH BHCOKOKO B
BUIAJIKY BUMIPIOBaHHS BEJIMKOI KIJIBKOCTI KOMIIOHEHTIB 3A, a TaKoX, BPaxOBYIOUH
HalllOHAJIbHI BUMOTH, 3TIAHO 3 SKUMHU KOPHUCTYIOThCS TUIBKM T'PAaHUYHUM 3HAYEHHAM
TOJIOBHOTO TOKCMYHOI'O KOMIIOHEHTY, OLIHKY TOKCHMYHOCTI 3A MOXXHA OOMEXHUTH
BU3HAUEHHSM TIJIBKM 32 IIUM KOMIIOHEHTOM. J[Jii IbOTO KOPHUCTYIOTHCS HACTYITHOIO
dbopmyiioro:

LV,
LVive(sc,) = T x100, (2.9)

ne LVwrsciy — rpaHmyHe 3HayeHHs (KOHIIEHTpAIlsl) OJHOKOMIOHEHTHOTo 3A,
pO3paxoBaHe I i-ro TOJIOBHOTO KOMIOHEHTY 3A, Mr/m®; LV; — T'JIK i-ro roioBHOro
KOMIOHEHTY 3A, MI/mM3; i — 9acTKa i-To TOJIOBHOTO KOMITOHEHTY 3A, %.
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Axmo oriHka TOKCHYHOCTI 3A Mae OyTH BHUKOHAHA QJUTHBHUM METOJIOM,
TOOTO 3 YypaxyBaHHAM KOMIUIEKCHOI [ii YCIX CKJIaJ0BUX KOMIIOHEHTIB 3A,
KOPHUCTYIOTHCSI TAKOIO (POPMYJIOFO:

100
(100 - Z::Ij |

LViye

(2.10)

LVWF n =

n
leLv+

ne LVwr) — po3paxyHKOBEe aJuTHBHE TPaHWYHE 3Ha4eHHS 3A, Mr/m®, N — 4uCiIO
OCHOBHHX KOMITOHEHTIB 3A; | — MacOBa 4acTKa i-r0 FOJIOBHOTO KOMIOHEHTY 3A, %;
LV;— I'JIK i-ro ronosHoro kommnonenty 3A, mr/m®; LVywr — IJIK pemry KoMIIoHeHTiB
3A 3 HU3BKOIO Ta CEPEHbOI0 TOKCHUYHICTIO, SIKIIO BOHM BHU3Hadaiuch, abo ['JIK
PEYOBHUHH, 1[0 HE BU3HAYAIIACH XIMIYHMM aHaJIi30M, MI/M°,

Po3paxoBaHi, TakuM 4YMHOM, TpaHUYHI 3Ha4Y€HHS 3A Ta E€KCIEPUMEHTAIBHO
BU3HAYCHI 1HTEHCHUBHOCTI iX BUAUICHb (IUB. GopMyiy 2.1) BUKOPUCTOBYIOTHCS IS
OI[IHKK pPU3UKy JAii 3A Ha Opra”i3aM 3BapHUKIB 3a JIOMOMOTOK Kiacudikaiii
3BapIOBaJIbHUX MaTepialiB, MiJ Yac 3aCTOCYBaHHS SKUX L1 3A yTBOPIOIOTHCA
(Tabmums 2.3).

Tabnuys 2.3
Knacudikauist 3s8aproBajibHUX MaTepiaJaiB 3riIHO 3 iIHTEHCUBHICTIO BUALIEHb i
PO3paxXOBAHUM PAHUYHUM 3HAYEHHAM 3A

['pannune [HTEeHCUBHICTD <3 Bin 3|Bin 8 |Big 15 |>25
3HA4YeHHSA 3A, BUIJICHD 3A, 7o 8 o 15 7o 25
mr/m3 Mr/c

Knac A B C D E

3BapIOBAJILHOTO

Marepiany
> 4,5 5 5a 5b 5C 5d 5e
Bin 3,5 1o 4,5 4 4a 4b 4c 4d 4e
Bin 2,5 1o 3,5 3 3a 3b 3c 3d 3e
Bix 1,5 1025 2 2a 2b 2C 2d 2e
Bin 0,5 10 1,5 1 la 1b 1c 1d le
<0,5 0 Oa Ob Oc 0d Oe

2.2. lonizanist moBiTpst

lonHmit cknag TOBITPS BIMHOCUTHCA N0 Tpynu (PizuyHuUX  (HaKTOpiB
BUPOOHMYOTO CEPENOBUILA 1, pa30M 3 TAKUMHU (PaKTOpaMHu K TEMIEPATypa, BOJOTICTh
Ta IHIIUMH, € OJHMM 3 OCHOBHHX IapaMeTpiB, IO XapaKTepPU3YIOTh YMOBH
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BUPOOHMYOTO CEPEIOBHINA 1 BHU3HAYAIOTh CAMOIIOYYTTS 1 370pPOB'S MPAIIOIOYOTO,
MOro mpaie3aaTHiCTh TOLIO.

B pesyaprari ioHizamii rasziB, 110 BXOAATH JO CKJIaay IOBITPSHOTO
cepenoBuia (0co0IMBO JI€I0 HA HUX 3BAPIOBAJIBLHOI JYTH), YTBOPIOIOTHCS NMEPBUHHI
(MoJtekyJsipHi) 10HHM 1 CTidki KoMmIuiekcu 3 10-15 monekyn — jerki ionu. Illnsxom
MPUETHAHHS JICTKUX 10HIB JI0 YaCTHHOK aepO30JII0 YTBOPIOKOTHCA OUIBIN BEJTUKI —
BaXKi 10HMU. SIK TpaBMiIO, KOXKEH 10H HEce OAWH €JEeMEHTapHUU 3apsll, TOMY 3a
OJMHMII0 BHMIPIOBAHHS KOHILIEHTpAIlii 1OHIB y MOBIiTpi HpHAMAcThCA €N.3ap.cM™.
Cepenniii paaiyc nerkoro iona cknagae 6mu3sko 107 Mxm, Baxkkoro — 0,4 M.

Bax11BoI0 SKICHOIO XapaKTEPUCTHUKOIO 10HIB € PYXJIMBICTH I, 10 YHCETHHO
JIOPIBHIOE ~ CEepefHi IIBUAKOCTI 10Ha B  EINEKTPUYHOMY TMOJI  OJAMHUYHOI
HanpyxeHocTi. [1i1 KOHIIEHTpaIll€l0 JIETKUX 10HIB MAalOTh HA yBa3i 10HU 3 PyXJIUBICTIO
6impure 10em? B ¢!, Baxkux — ionn 3 pyxmmsictio Big 102 go 10 em? B ¢2. Ionn
3 pyxumsictio menm 102 cm? B! ¢! BigHOcATBCS 110 BHCOKOAMCIIEPCHHX
enektpoaeposoiis (BJIEA).

lonn B MOBITPI BUPOOHUYMX MPUMILIEHh MOXYTh YTBOPIOBATHCS BHACIIJIOK
MPUPOIHOT, TEXHOJIOTIYHOT Ta MITYYHOI 10H13aIli1.

[Ipuposana 1oHI3alisl MOBITPS Y BUPOOHHUMX MPUMIMICHHSIX BU3HAYAETHCS
10HI3YIOUOIO0  3/IaTHICTIO  PaJl0aKTUBHOTO BUIIPOMIHIOBAaHHS  €JEMEHTIB, IO
YTPUMYIOThCSI B TIOBITP1 1 MarTepianax, 3 SKMX BUKOHaHE BUPOOHUYE YCTATKyBaHHS 1
CTIHU NPUMIIIEHHS. [HTEeHCUBHICTh ( TPUPOAHOTO 10HOYTBOPEHHS HA BIIKPUTOMY
noBiTpi ckagac 1-12 map iownis B 1 cm® 3a 1 ¢. Cepenns KOHIEHTpALlis a€POiOHIB IpH
usomy ckiagac 0,4-10% - 2,8.10° map ioniB B 1 cM°. ¥V npumilieHHAX BeluduHa (|
Moske 3MiHroBatucs Bin 0,4 mo I mapu iomis B 1 cm® 3a 1 ¢. Bignosiguo cepenus
KOHIIEHTpAIlis B IPUMILIEHHAX 3MeHmryeThes 10 0,4.10° map ionis B 1 cM® i Himkue.

TexHonoriyHa 10HI3alisl BiAOYBA€ThCS B PE3yJIbTAaTl BIUIMBY Ha MOBITPSIHE
CEpellOBUIIIE  PAJI0AKTUBHOTO,  PEHTTEHIBCHKOTO i ynpTpadioseToBOrO
BUINIPOMIHIOBaHb, TepMoeMicii, (oroedekra ¥ I1HIUX 10HI3yIOUUX (HAKTOPIB,
OOYMOBJICHHX TEXHOJOTIYHUMHU TporecaMu. [l eleKTpoayroBOro 3BaprOBaHHS
TakuMH (hakTopaMu € yibTpadioseToBe BUIIPOMIHIOBAHHS Ta TepMoeMicis. loHu, 1o
YTBOPUIIUCS TIPHU 1[bOMY, TOIIUPIOIOTHCS, MEPEBAXKHO, B Oe3mocepeaniil OJM3bKOCTI
B1JI1 3BapIOBAJILHOI JyTH.

Pasom 3 TuM, B MOBITpS MOOYTOBUX Ta BHUPOOHHYMX MPUMIIIEHHAX 1HKOJIU
CTBOPIOIOTBCSI YMOBHM 3 HEJOCTATHHOKO KOHLEHTpalli€ro 10HIB. B Takomy pasi
MOBUHHA 3/AIMCHIOBATUCH IITyYHA 10OHI3aIisg TOBITpA. BoHa 3mificHIOETHCS
CHeniaJbHUMHU MPUCTPOSIMU — aepoioHI3aTopaMH. AepoioHI3aTopu 3a0e3MeuyoTh B
oOMeXeHOMY 00cCs31 TOBITPSHOTO CEpPE/IOBUINA 3aJaHUM CTYMiIHb 10HI30BaHOCTI
MOBITPSIHOTO CEPEAOBUINA, [0 BU3HAYAETHCS KIJIBKICTIO 10HIB KOXKHOI MOJIIPHOCTI B
OHOMY KyOi4HOMY CaHTHMETPi HOBITPs (KOHLIEHTPALI€I0 10HiB, cM™3).

[Topsim 3 yTBOpeHHSM 10HIB BiAOyBaeThcsa ix Oe3mepepBHE 3HUKAHHA.
dakTopaMu, 1110 BU3HAYAIOTh 3HUKAHHS JICTKUX 10HIB, €; PEKOMOIHAIlIS JBOX JICTKUX
10HIB PI3HUX TMOJSPHOCTEH; ancopOIlis JETKUX 10HIB Ha HE3apsHKCHUX sapax
KOHJIEHCAITiT; peKOMOIHAITIS JIETKUX 1 BAXKKUX 10HIB 13 3apsiIaMH MPOTUJIC)KHUX 3HAKIB
Ta 1H.
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B 3amexHOCTI BiI CIIBBIIHOIICHHS TMPOIECIB 10HIZAIil 1 JeioHI3arii
YCTAHOBJIIOETHCSl MEBHUN CTYIIHBb 10HI30BaHOCTI TOBITpsA. [Ipu BpaxyBaHHI juIIe
OJIHOTO TIPOIECy JIei0HI3allli, a caMe peKOMOIHaIlli JIeTKUX 10HIB (II[0 CIIPaBEIJIUMBO
JUIS. HEBEHTUJILOBAHUX TPHUMIIICHh 3 HE3HAYHOI 3aIMJICHICTIO TOBITPS) CEPEIHS
CTaJia KOHIICHTpAIlis JETKUX 10HIB BU3HAYAETHCS BHPA30M

n:A-\/g, (2.11)

ne ( — IHTEHCHBHICTH i0HOYTBOpEHHS, cM™ ¢, o — koediumieHT pexombiHawii, Mo
nopisaroe 1,6-10° cm® ¢!} A — emmipwunmii koedilieHT NPOMOPLIMHOCTI, AKMIA
nopisaioe 0,75,

[lin KOHIEHTpAIli€l0 BaXXKHUX 10HIB, BUPAKEHOI y CM°, BapTO PO3yMITH
KiIBKICTh €IeMEHTApHUX 3apsAiB B 1 cM®, HOCIAMHU SKUX € BaXKKi 10HH. 3apsj OJHOTO
BKKOTO 10HA MOXE CKJIaJaTh BiJ JIEKUIBKOX JECSITKIB JO COT€Hb €JIEMEHTapHHUX
3apsaniB. Tak, 3a eKCIIEpUMEHTATLHUMU JAaHUMH, KOHIICHTpallii BAXKKUX 10HIB (OHOBI
3HAUEHHA) J0 MOYaTKy poOouoi 3MiHM B METajJo00pOOHUX II€Xax B CEPEAHBOMY
cxmamgamm 2,1-10% em®, a B cxmamanpanx 1,1-10% em®. Takum gmHOM, KOHIICHTpaIlii
BAKKUX 10HIB y 30H1 JUXAHHS MPAIL[IBHUKIB 3HAXOIWIHCS B JOMYCTUMHX MEXKax, 3a
BUHSITKOM 3BaplOBAILHUX MUISHOK, JI€ BUKOHYBAJIOCH 3BapioBaHHS. KoHIEHTparris
JIETKUX 10HIB CKPi3b, 32 BUHATKOM 3BaprOBaJbHUX JIUISHOK, ckiangaia Big 30 mo 300
cm®. ToMy, JiISHKM METaT000pOOHUX 1 CKIaNalbHUX LEXIB, IO XapaKTEPU3YIOThCS
B OCHOBHOMY 3HW)XKEHUM PIBHEM 10HI3allli MOBITPs 1 BIANOBIAHO HECHPUATIMBUMU
yMOBaMU Tpalli, BIAHOCATHCA 1O KJIaCy MPUMIIIEHb 3 a€POIOHHOI0 HEAOCTATHICTIO.
3BaproBalibHI XK JAUISTHKH B CKJIQJAIBHUX I1€XaX XapaKTePU3YIOTHCS IIiIBUIECHUM
piBHeM i1oHizamii. Tak, Ha CKJIagaNnbHO-3BAPIOBAJIbHIN UISHII METaI000pOOHHUX
11eXiB KOHIEHTpALisl BAKKMX IO3MTUBHUX i0HIB ckianana 4,5-10% a meratmBHmMX —
3,5-10* (poHOBI 3HAYEHHS 3a BiACYTHOCTI IPOLECY 3BAPIOBAHHA CTaHOBHUTH 1,2-10° 1
1,0-103, BigmosigHO). JlaHi po KOHILEHTpaIlii 10HiB O€3M0CepeIHbO y 30H1 TUXaHHA
3BapHHMKA HaBeJeHO B Tabmuill 2.4. BoHu cBimuaTh mpo Te, 30 3a UM HEOEe3NMeUYHUM
Ta IKIJJIUBAM BHPOOHMYMM (PaKTOPOM YMOBHU TIpalll 3BAPHUKIB 3HAYHO TipIIi y
MOPIBHSHHI 3 IHILIUMHU MPOQPECIIMHU.

3

Tabnuys 2.4
KoHueHnTpauii ioHiB y 30Hi IMXaHHS 3BAPHHUKA
Konuenrpanuis KoHuentpanis
Bun 3BaproBanHs JICTKUX 10HIB, BA)KKUX 10HIB,
cm® cm®
n- n* N- N*
HaniBaBromatu4He py4He 38aproBaHHsa B | 9,0-10° 10° 6,0-10* | 5,0-10*
CO; nyaBKUM €JIEKTPOJIOM
Py4HE €IeKTPOIYTrOBE 3BAPIOBAHHS 6,0-10% | 1,5-10% | 3,0-10* | 2,0-10*
nokpuTMH enekrpogamu Y OHM-13/45
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HopmatupHi piBHI 10H13a111i 1 BIAMOBIAHI KOHIIEHTpAIIi JITKKX 10HIB Y MOBITPI
BUPOOHUYUX TPUMIIICHh PETJIaMEHTOBAHO CaHITAPHO-TITIEHIYHUMH HOpPMaMH
JTHAOII 0.03-3.06-80 ,,CaniTapHO-Tiri€HIYHI HOPMH JOIYCTUMHUX DPIBHIB 10HI3aIlli
MOBITPS BUPOOHUYMX Ta TPOMAJCHKUX TMpuMilIeHs”. Pekomenpaii 110710
HOpMaJIi3alii 10HHOTO CKJIaay IMOBITpsA HaBeaeHo B Tabmuil 2.5 (,,Meromuueckue
pPEKOMEHJAIMM 110 HOPMaJW3allid HWOHHOTO COCTaBa BO3AYIIHON Cpeabl B
MIPOM3BOJICTBEHHBIX MOMEIICHUSIX METaI000padaThIBAIOMINX U COOPOYHBIX 1I€XOB”,
JI.. BHUHOT).

3a pesynbraTaMd BUMIPIOBaHb PO3PAaXOBYETHCA MOKAa3HUK TMOJSPHOCTI.
[Toxazaukom mossipHOCTI Il Ha3WBaeThCS BITHONIICHHS PI3HUIN 4YHCIA 10HIB
MO3UTUBHOT N* 1 HEraTUBHOI N MOJIAPHOCTI JI0 iX CyMH, TOOTO

n"—n
H:ﬁ'
n +n

(2.12)

MiHimMaapHO HEOOXIMHMN 1 MaKCHMMalIbHO JONMYCTUMHUN PIBHI BU3HAYAIOTH
1HTEepBaJ KOHIICHTpAIli 10HIB Yy TOBITPI, 10 BIUXAETHCS, BIAXUIEHHS BiJl SKOTO
CTBOPIOE 3arpo3y 3710POB'I0 JIFOIUHHU.

Tabnuys 2.5
HopmaTuBHI BeJIJM4YMHY 10Hi3allil NOBITPSAHOI0 cepelOBUIA Y BUPOOHMYMX i
rPpoOMajJCbKUX MPUMIllIeHHSX

Yuco ioHiB B 1 cM®
PiBens 1oH13a1111 MOBITPSI I1
n* n-
MiHIMaJIEHO HEOOX1THUHA 400 600 -0,2
OnruMaLHuN 1500-3000 | 3000-5000 Bix -0,5 1o 0
MakcumanbHO JIOMYCTUMUN 50000 50000 Bix -0,05 mo +0,05

[HI11 TOKA3HUKYU CTaHy TOBITPSHOTO CEPEIOBUINA B MPUMIIICHHSX 3 IITYYHOIO
1oH13a11it0 nmoBuHHI Bianosigatu BuMoram ['OCT 12.1.005-88 ,,00mue canutapHo-
TUTHeHUYecKre TpeOOBaHMs K BO3AyXy padoueit 30Hb”. IIpu 11bOMY MOBHHHI OyTH
JOTPMMaHI TPaHUYHO JOMYCTHMMI KOHIIEHTpalli TaKuX rasiB, SIK O30H Ta OKCHIHU
a30Ty, 10 YTBOPIOIOTHCS B MOBITPI pOOOYOi 30HU IMiJl Yac 3BaprOBaHHS 1 HECYTh Ha
co01 ENEKTPUYHUM 3apsia.

HocnimkeHHss MeIuKo-010J0T1YHOI Jii  10HIB Ha OpraHi3M JIIOJIUHHU 1
HOpPMAaTHUBHI BHMOTH IOJ0 BHW3HAYECHHS CIPHUSATIMBOTO 10HHOTO CKIagy B
MOBITPSHOMY ~ CEPEJOBUII  JAlOTh MOXJIHMBICTh JIOTPUMYBATHCh HEOOXITHUX
KOHIIEHTpAIl{ 10HIB Yy MPUMIIIEHH] NIJISIXOM BUKOPHUCTAHHS CYYacHHX TEXHIYHHX
3ac00iB (IITY4YHOI 10HI3a1li1, BEHTHJIALI1, KOHAUIIIOHYBAHHS).

Hopmaunizanisi ioHHOT0 CKJIaay moBiTpst
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3aco0u HOpMadizaiii 1I0HHOTO PEKUMY IMOBITPSHOTO CEPEIOBUINA HEOOX1THO
3aCTOCOBYBaTM B THUX TMPUMIIICHHAX, Y SKUX YMOBU IepeOyBaHHS JIIOJe He
3aJI0BOJILHAIOTH HOPMATUBHUM BUMoOram (t1abi. 2.5).

Y Bumaaky HEAOCTaTHLOI 10HI3aIli TOBITPS OCHOBHHUMH CIOCOOaMH
HOpMaJTi3aIlii 1I0HHOTO CKJIaly MalOTh OyTH TaKi:

" [ITy4YHA 10HI3aIlis MOBITPs 0€3MOCEPETHBO B IPUMIIICHHSIX;

" [I0j]a4ya IITYYHO 10HI30BaHOTO MOBITPS B MPUMIIIIEHHS,

" [0Jja4a YUCTOTO, MPUPOIHO 10HI30BAHOTO, 30BHIIITHHOTO MOBITPS B

MPUMITIICHHS;

" mepeHeceHHs poO0YOro MICIls 3 30HHU 3 HECTIPUSTIMBUM PiBHEM 10H1I3aIlil.

Y BUMNaAKy MiJABUIICHOT 10H13aI[i1 HEOOX1THO 3aCTOCOBYBATH 1HIII 3aXO0/IHU:

" JIOKaji3alis MIKiJJIMBUX 10HHUX YTBOPEHB;

" [ITy4YHa YHIMOJSIpHA 10HI3aIlis MOBITPS MPU HASBHOCTI TEXHOJIOTTYHOTO

JoKepelia YHINOJISPHOTO 10HOYTBOPEHHS,

" 3aCTOCYBaHH$ 3ac001B 1HMBIIyaJIbHOTO 3aXUCTY OPraHiB JUXAHHS;

" TEepeHEeCeHHsS poOOUYOro MICIA 3 30HH 3 HECTIPUSITIIMBUM PIBHEM 10H13aIll].

[lty4na ioHi3alisa noBiTps y npuMimieHHax BianoBigHo 3 OCT 11.296.019-78
CCBT "AbspononusaTopbl U METOJbI KOMIICHCAIIMU a3POUOHHON HEIOCTAaTOYHOCTH"
3I1HCHIOETHCS:

" TEPEeHOCHUMH a0o0 MOPTATUBHUMHU aepoloHI3aTopamMu (IJIs MPUMIIICHb

MaJioro 00’emMy abo0 OKpeMUX poOOYMX MICIh);

" CTallOHApHUMHM aepoloHi3aTopamu (A1 NPUMILIEHb MAJoro 1 CEpeIHbOro

00’€My 3 BEJIMKOIO KIJIBKICTIO pOOOYHX MICIIh).

VYcraHoBKa aepoioHI3aTOPIB B 3aJ€KHOCTI Bl 0COOIMBOCTEH poOOUYUX MICIlh
BUKOHYETHCS TaKUM YMHOM, 1100 KOHUEHTpAIl 10HIB Yy 30HI JUXaHHS POOITHHKIB
BIJIITOBIIaJIM ONTUMaIbHUM (Tali. 2.5).

[TomaBaHHSI MITYYHO 10HI30BAHOTO MOBITPS B MPUMIIICHHS 31HCHIOETHCS 32
JIOTIOMOT'OI0 a€pOi0HI3aTOPIB, BOYJOBAHHMX Y CHCTEMY MPUILIMBHOI BEHTUJIAIIT abo
KOHJUIIIOHYBaHHS. ~ EKOHOMIYHO  HaWOIIBII  BUMPABAAHOK €  YCTAaHOBKA
aepoioHI3aTOPIB OE3MOCePEeIHbO Tiepe ad0 B MOBITPOPO3NOAUTHHUX MPUCTPOSAX 3
MOBOPOTHOIO HACaJKOI0, IO JO03BOJISIE B MPOIECI EKCIUTyaTarlii 3MIHIOBATH KYT
HAXWIy MPUILTUBHOTO CTPYMEHS 10HI30BAHOTO TOBITPS JISl 30CEPEKEHOI TMojadl
HOro0 y 30Hy IUXaHHS.

[logaBaHHsT YMCTOrO MPHUPOAHO 10HI30BAHOIO 30BHIIIHBOTO TIOBITPS B
NPUMILIECHHS 31HCHIOETHCS:

" OPUPOAHUM NPOBITPIOBAHHSAM MPUMILIEHB;

" CHUCTEMaMH TNPUILUTMBHO-BUTSKHOI BEHTHWIISAII, KOHIWIIOHYBaHHS Ta

aeparii.

3a3zHaueHuil cnociO, KUl 3a0e3neuye onTUMaibHI KOHIEHTpAIlll 10HIB Y 30HI1
JIMXaHHS, €KOHOMIYHO HAWOUIbII BUTIIHUN, TOMY IO JO3BOJISIE BUKOPHUCTOBYBATU
BXK€ HasBHI 3aco0M ab0 BHMMarae MiHIMaJIbHUX BHUTpaAT. AJie, SK MPABWIO, UM
CII0CO0OM 3a0e3Meuy€eThCs JIMIIE MiHIMAIbHO HEOOX1THUN PIBEHb 10H13a111i TOBITPA 1,
TUM CaMUM, BJIA€THCS YACTKOBO MOJITIITUTH YMOBH TpaIii.

Jlnig nokani3zanii mKiIJTMBUX 10HHUX YTBOPEHB ICHYIOTh Pi3HI YCTAaHOBKH, aji€ B
CKJIaJJTbHO-3BapIOBATILHUX 11€XaX, IMIJBUIIEHA 10HI3alllsS CIIOCTEPIraeThCs JIHIIE Ha
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pobouux MicIsX 3BapHUKIB. ToMy HaO1IbII €(PEKTUBHUM € 3aCTOCYBAHHS MICIIEBUX
BiJICMOKTYBauiB, TapaMeTpH SIKUX Tpeda po3paxoByBaTH.

VHinojnspHa  ITy4YHa  1OHI3aIlisl  TOBITPSA  TaKOXK  3JIHCHIOETHCS
aepoioHizaropamu. Ilpyu 1bOMYy 3HaK aepoiOHIB Ma€ OyTH NPOTUJICKHUM 3HAKOBI
10H1B, YTBOPEHUX TEXHOJOTTYHUM JHKEPEIIOM.

3acTocyBaHHS 3aCc001B 1HUBIIYaJIbHOTO 3aXUCTY OPraHiB JUXaHHS 0COOJIMBO
e(DeKTUBHO IS 3MEHIICHHS KOHIEHTpalii Jyerkux 1oHiB g0 ['JIK 1 3HMXKeHHS
KOHIICHTpAIlii BAKKHX 10HIB.

[Ipu 3actocyBaHHI OyAb-IKHX BEHTWISALIAHUX CHCTEM  HEOOXiJHO
BpaxoByBaTH, IO MiJ Yac MEpeMIilleHHsI MOBITPA, SIKe MICTUTh 10HH, BiIOyBa€ThCA
IPUPOJIHE 3MEHIIEHHS KOHIICHTpAIIil 10HIB 32 paXyHOK peKOMOiHaIlii, sika Moke OyTH
po3paxoBaHa 3a (HopMyIoLo:

ot O (2.13)

¢0i . eia-A-no-L/v -1
J€ n{ — MOoYaTKOBA KOHILIEHTPALs JIETKMX 10HIB, CM™, N’ — KOHLEHTpALisl JIETKHX
iOHIB Ha BHXOAi CHCTeMH, AOBxkuHOWO L, cM3; a— Koe(illeHT peKoMOIHaIlli, KUl
nopisuioe 1,6:10%cm?/c; v— mBuakicTs mepemileHHs TOBITPS, CM/C;
¥
A =n —ng; g =0 (2.14)
0
Takum 4MHOM, YMM MEHIIA JOBXKHWHA CUCTEMH Ta MOYaTKOBAa KOHIICHTPAIlis
10HIB 1 OLTBIIIA MIBUAKICTH MEPEMIILIEHHS MMOBITPS, TUM MEHIIIl PUPOJIHI BTPATH 10HIB
y MOBITPOBOAX.
Heo0xiHO Takok BpaxoBYBaTH, IO MPH MPOXOIKEHHI 10HI30BAHOTO MOBITPS
yepe3 BEHTWIALIIMHY CHCTeMY BIIOYBA€ThCS 3MiHA CITIBBIJHOIICHHS HETATUBHUX 1
MO3UTUBHUX 10HIB, TOOTO KOe(DillEHTA YHINOJIAPHOCTI ¢ 1 MOKa3HUKA MojspHOCTI 11,
TPaHMIIl 3MiHU SKUX JIMITYIOThCSI HOpMamu (Tadi. 2.5).
JInst 3an00iraHHs LbOTO SBUILA PEKOMEHY€EThCS:
" CKOpPOTUTU 10 MIHIMYMY ILIISX, IO MPOXOJUTH 10HI30BaHE MOBITPSA IO
BEHTCHUCTEMaM,;
" BHUKOPUCTOBYBATH [IJI1 BUTOTOBJICHHS MOBITPOBOMAIB CJIa00ENEKTPU3YIOUi
Matepianu: OyKCOJIUTOBI, IEPEB'sHI Ta IHIIIL;
" BpaxoBYBaTH, IO METaJEBl TMOBITPOBOAM MPHUBOAITH JO TMEPEBAKHOTO
3MEHIIICHHS KOHIICHTpAIlii JISTKUX HEraTUBHUX 10HIB.
Jl1st po3paxyHKy TMapamMeTpiB MPHUILUITMBHO-BUTSKHOI BEHTHJISIIIHOI CHUCTEMHU
PEKOMEHIYE€ThCSI KOPHUCTYBATHUCS HACTYITHOIO (POPMYIIOI0, IO 3B’S3y€ KPATHICTH
noBiTpooOMiHy K 3  KOHIEHTpami€r0 Jerkux 10HIB »n, Ha BHUXOIl 3

MOBITPOPO3MOAUIHEHOTO MTPUCTPOIO:
K = oc'ngn,a_q

o (2.15)

ne o — KoedilleHT pexkoMOiHailii; n,,— KOHIIEHTpaIlis JITKUX 10HIB Ha BXOJIl

6110
BUTSDKHOI BEHTCUCTEMbI; ( — IHTEHCHBHICTh (IPUPOAHOTO) 10HOYTBOPEHHS B
NPUMILIEHHI.

KoHnieHTpartiiss 10HIB y TOBITPl, IO BUIATSIOTHCS BUTSHKHUMH CHUCTEMaMH,

NMOBUHHA OYTHU 7, = 3000cm>; n’, =1500cm .

6u0 6u0
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Kpatnicts noBiTpooOMiny K 3B's13aHa 3 00cSrom mpuMiIIeHHs 1 apaMeTpamu
BEHTWIALIHHOI CUCTEMHU CITIBBITHOIIEHHSIM:
v-F
\Y
ne v— IMBHAKICTh MEPEMIIIEHHS MOBITps, M/c; F — cymapHa muioma nepeTuny
NOBITPOBOIB, M%; V — 00’ €M MpUMiILeHHs, M°,
CymapHy 11011y NepeTUHY MOBITPOBO/IIB 3HAX0AUMO 3 hopmyiu 2.16:
K-V
1%
[ToBiTpst momimepHO momaBatu 1o 33 moBiTpoBoAax mepepizom 0,65%0,65 M

KOYKHHUI.

k-2F (2.16)

F = =14nm°.

Jlnst  po3paxyHKy TlapaMmeTpiB MICIICBOTO BIJCMOKTYBAaHHS Yy BHIAAKY
MiBUAIIEHOT 10HI3aIli MOBITPS B 30HI JAUXAHHS PEKOMEHIYETHCS KOPHCTYBATHCS
bopmyIioro:

w=-1_Av, (2.17)

71€ @— KiIBKICTh HOBITpS, 110 BUJAIAETHCA MiCIIEBUMH BiJICMOKTYBauaMu, cMc™t; ¢ —
{HTEHCHBHICTH 10HOYTBOPEHHS TEXHOJIOTIYHOIO JuKepena ioHizamii mositps, cm3c;
n,, — BEIWYWHA, 10 SIKOi HEOOXITHO 3HU3UTH KOHIIEHTPAIlIIO 10HIB y 30H1 JIUXaHHS,
cm®; AV - 00’eM, y SAKOMy BimOyBacThCs TEXHOJOTIYHA iOHI3allis IIOBITPS, IO
BKJIIOYAE B ce0e 30HY JTUXAHHS, CM .

KonTpoJib 3a piBHeM ioHi3anii moBiTps

BumiproBaHHs KOHIEHTpalii 10HIB (y TOPSAKY TOTOYHOTO HArJsiIy)
PEKOMEHYe€TbCsl pOOUTH OAMH pa3 Ha KBapTall 3TITHO 3 CaHITAPHO-TITIEHIYHUMHU
HOPMAaMH, a TAKOX y BUMAIKaX:

" BIPOBAIKCHHS] HOBUX TEXHOJIOTTYHUX MPOIIECIB, IO MOTEHIIHHO MOXKYTh

3MIHUTH 10HHHM PEXUM y 30H1 IUXAHHS MPAI[iBHUKIB;

= Opraxizaiii HOBUX pOOOYHX MICIb;

" YCTaHOBKHM HOBHUX a00 BIJJp€MOHTOBAHHUX 10HI3aTOPIB;

" 3MiHM NapaMeTpiB BEHTHIALINHUX CUCTEM;

= opradizaiii J0JaTKOBOTO TPUIUIMBY a00 BUTSKKH BEHTHJISIIHHOIO

HOBITPSL.

KoHTponb 3a piBHEM 10HI3alli MOBITPS B MNPUMILIEHHAX HEOOX1JHO
3IIMCHIOBATH K O€3MOCEPEIHhO Y 30H1 IMXaHHS HAa PpOOOUYUX MICIISX, TaK 1 HA BUXO/I
MOBITPOPO3MOAIBHUX MTPUCTPOIB.

CucreMaTnuHUN KOHTPOJIb 32 PIBHEM 10HI3amii ¥ e(heKTUBHY HOpMAai3alliio
10HHOTO CKJIaqy TOBITPS MOXHA TaKOX 3IIHMCHIOBAaTH 3a JOMOMOTOI0 MPHUCTPOIB
aBTOMATUYHOTO PETYJIOBaHHS 10HHOTO PEXHUMY TMOBITPSHOTO CEPENIOBHUINA, IO
CKJIQJAI0ThCA 3 aepO10HI3aTOpa, JATYMKA 1 OJIOKY aBTOMAaTHYHOTO KEPYBaHHSI.

PiBeHr 10HI3aIli TOBITPSIHOTO CEPEIOBUINA PEKOMEHAYEThCS BU3HAYATH
acmipaniiaumu giumnbHuKamu 10HiB UK-OTU, ACH-1, CAU-TIT'Y Ta in. Ilig vac
BUMIPIOBAHHS KOHIICHTpAIll 10HIB y TOBITPSHUX TIOTOKAaX, acmipailiifHa BICh
JYWIbHUKA MOBUHHA PO3TAIIOBYBATHUCS MiA NpsIMUM KyToM (90°) 1o HanpsIMKy pyxy
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HOBITPSHOTO TMOTOKY. Y BHUIAJKy HAsSBHOCTI TEXHOJIOTIYHOTO Kepena 10Hi3allli,
acripariifHa BiCh JIYMJIbHUKA MTOBUHHA PO3TAlIOBYBATUCS il MPpIMUM KyToMm (90°)
0 HampsMKy Ha JDKepeiao 1oHizamii. Bu3HaueHHs KOHIGHTpallli 10HIB Bij
TEXHOJIOTIYHUX a00 ITYYHHMX JKepes 10Hi3allli HeoOX1IHO MOYHWHATH 3 BlIAAJICHUX
TOYOK Ha MAaKCUMaJIBHOMY Jliaria30Hi BUMipIOBaHb, IOCTYIIOBO CKOPOYYIOYH BiJICTaHb
B/l JIYWJIBHUKA [0 JoKepena 1oHizamii. OOpoOKy pe3ylbTaTiB BHUMIPIOBaHb
KOHIICHTpAIIii 10HIB PEKOMEHIYEThCS POOUTH BPaXOBYIOYH JaH1 BITHOCHOI BOJIOTOCTI,
Temrnepatypu ¥ 3amwieHocTi moBiTps. [Ipu odopMieHHI MPOTOKOMIB PE3yNbTaTIB
BUMIPIOBAHHS KOHIIGHTpAIIl 10HIB HEOOX1THO 3a3HaYaTH KPATHICTh MOBITPOOOMIHY B
MPUMIIIECHHI.
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PO3JLI 3

INI'T€EHIYHA XAPAKTEPUCTHKA CIIOCOBIB 3BAPIOBAHHS TA
CIIOPIITHEHUMX TEXHOJIOT'TA

PiBenp mIKiAIMBOTO Ta HeOe3neyHoro (akTopa 3BapIOBAILHOTO MPOLECY, B
NEpITy 4Yepry, BU3HAYAETHCS CIOCOOOM 3BapiOBaHHS, BUIOM 1 CKJIaI0M (MapKoOIo)
3BapIOBAIILHOTO ~ MaTepiany. XapakTep PpO3BUTKY 1 TSDKKICTh HPOTIKAHHS
3aXBOPIOBaHb 3BAPHUKIB, BUKIMKAHUX IIKIJTUBUMHU peduoBMHAMU 3A, 3a1exkaTh Bil
iX KOHIEHTpaIii B 30HI nuxaHHsA. Hikde HaBeneHO MaHI NPO CaHITApPHO-TITIEHIYHI
XapaKTePUCTUKU OCHOBHHUX CIIOCOO1B 3BapIOBaHHSA Ta CIIOPITHEHUX TEXHOJOTIH.

3.1. PyuHe ayrose 3BapiOBaHHS IOKPUTUMHU €JIEKTPOIAMU

PiBHI BuieHb 1 XiMiuHMNA ckiaj 3A, sKl1 yTBOPIOIOTHCSA TPHU 3BapIOBaHHI
NOKPUTHMHU €JIEKTPOAAMH, BU3HAYAIOTHCS PAJOM OCHOBHHMX (DaKTOPiB: BMICTOM B
[IJTAKOBOMY PO3IUIaBi, 110 YTBOPIOETHCS B PE3YJIbTATI IJIABJICHHS MOKPUTTS HA TOPLI
€JIEKTPOJa, XIMIYHMX €JIEMEHTIB YHM CIHOJYK 3 BHCOKOI NPYXHICTIO MapH, SKi
BHOCSTh BEJMKUN BKJIaJ B YTBOPEHHS Aaepo30JIiB; XapaKTEPUCTHKOI OCHOBHOCTI
(KMCIOTHOCTI) ILJIAKY, BIJ SKOi 3QJIEKUTh 1HTEHCUBHICTh BUIIAPOBYBAHHS OKPEMHX
HOr0o CKIIAJIOBUX; OKHCHIOBAJBHUM MOTEHLIAIIOM atMochepu Iyru; AiaMeTpoM
€JIEKTPOJIa 1 peKMMOM 3BaprOBaHHs (CUJia 3BapIOBAIBHOIO CTPYMY Ta Hampyra JIyTH).

VY BITUM3HSHIA 1 3apyOiKHIM NpakTULl PYYHOrO JYrOBOrO 3BAPIOBAHHS
BUKOPUCTOBYIOTHCS €JIEKTPOJIU 3 TTOKPUTTAMHU, SIKI PO3MOISIOTHCS HA TaKli OCHOBHI
BUJIW: KUCIT1, pyTHJIOBI, IIEJIFOJIO3HI, OCHOBHI ((DTOPHCTO-KANBINER]); a TAKOXK 3MilIaH1
BUJIM TIOKPUTTA: PYTUIIOBO-KUCHTI (17IBMEHITOBI), PYTWI-IEIIOI03HI, PYTUI-OCHOBHI
Tomio. Pe3ynbratv nociikeHb piBHIB BUAUICHH 3A, BUKOHAHI B PI3HUX KpaiHax,
MOKa3yl0Th, M0 HAWOUIBII BUIIJICHHS aepo30JI0 XapaKTepHl IS EJIEKTPOIIB 3
LEJIOJIO3HUM MOKPUTTSIM. 32 HUMH HAYTh €JIEKTPOIU 3 HOKPUTTSAM OCHOBHOIO THILY.
EnexTpoau 3 KUCIUM, PYTUIIOBUM 1 1JIbMEHITOBUM MOKPUTTSM 32 PIBHEM BHJILICHHS
3A DpO3pI3HIOIOTECA MIXK COOOI0 HE3HAYHO, a TOPIBHSHO 3 €JIEKTPOJAaMH 3
[EIOJIO3HAM Ta OCHOBHUM TIOKPUTTSM XapaKTEepHU3YIOThCS 3HAYHO MEHIINUM
BUJIUICHHSM aepo3oiito (puc. 3.1).

Bucokuii piBeHb BUIIEHbh 3A MPU 3BaprOBaHHI €JIEKTPOAAMH 3 LIETIOI03HUM
MOKPUTTSIM OOYMOBJICHO BHMJUICHHSM B BeIMKHX KUIbKOCTsAX rasiB: CO, CO2, Hy,
H>0, ski yTBOPIOIOTBCS TPU 3rOPSHHI OPraHIYHUX CKJIAJOBUX IIEJIOJIO3HOIO
MOKPUTTS, HAAXOJDKEHHSIM B PO3ILJIAaBJICHY KPaIllto Ha TOPI €JIEKTPOaa BYTJIEIO, 1110
YTBOPIOETHCS B Pe3yJbTaTl PO3KIAAAHHS IETIOJI03M B TMOKPHUTTI, 1 MiJBUIICHHIM
IHTEHCUBHOCTI BUIUIEHHS 3A uepe3 MiJACUIEHHS IHTEHCHBHOCTI BUOYXY PIIKHX
Kparieiab BHACTIOK OKMCHEHHS ByTJelto Ta yrBopenHs CO.
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Ga, F/Kr

¢
i

8 1 2 3 4 5 &

Puc. 3.1. Ilutomi Buainennsi 3A npu 3BapiOBaHHi ejieKTpoaaMu 3 mnokpurramu: 1 —
iiIbMeHiTOBE; 2 - pyTWI-KapOOHaTHe; 3 — He/10JI03He; 4 — pyTHJI0Be; 5 — KucJie; 6 — ocHOBHe
(miameTp esrekTpoaa — S MM, 3BaprOBaJIbHUI cTpyMm — 230 A)

Bucokuii piBeHb BuAuUleHHs 3A Npu 3BapIOBaHHI €JIEKTPOAAMH 3 OCHOBHHUM
MOKPUTTSIM OOYMOBJICHO HAsIBHICTIO B TOKPHUTTI JIeTydyux crnoiayk ¢ropy (CaFa,
Na,SiFs) 1 BUCOKOIO OCHOBHICTIO IUIAKOBOI (ha3u, sika Crpusie OLTBII IHTEHCUBHOMY
HAJIXO/DKEHHI0O B 3A CHOJNYK Jy>)KHUX MeTaliB. Benukuii BMICT KapOOHaTIB
(MapMmypy, Kpeiau, BaHAKY, MarHe3uTy, JOJIOMITY) B MOKPUTTI CIPUSIE CTUCHEHHIO
YT BYTJIGKHCIMM Ta30M, SIKHH YTBOPIOETbCA MpPH iX PO3KIaJaHHI, MO0 TaKOX
MPU3BOAUTH J0 MiABUIIICHHS IHTEHCUBHOCTI BUIIJICHHS 3A.

AHauti3 0araTb0X JaHUX II0JI0 BU3HAUCHHS XIMIYHOTO CKJIaay 3A mokasye, 110
IIpY 3BapIOBaHHI €JIEKTPOJAMHU 3 PYTHUJIOBHUM, KHUCIUM 1 1JIbMEHITOBUM TMOKPHUTTSIM
YTBOPIOIOThCA 3A Om3bKi 3a XiMiyHUM ckiagoM. OcHoBOO 3A € okcuau 3amiza. I3
nurakoBoi (a3u B 3A mepexoasnTh, nepeBaxkHo, Si0; (20...30 %), KO (5...10 %),
Na,O (6...10 %). Bmict y 3A crnoiyk Kajbllilo, MarHito, ajlOMIHII0O Ta THUTaHY
He3zHaynwii: 0,1...0,8 % CaO; 0,1...3 % MgO; 0,1...0,3 % Al,Ogz; 0,1...2 % TiOs,.
BMmicT HallOLIbII TOKCHYHOI CKJIaJ0BOI 3A — CIOJIYK Maprasiio — Mpu 3BapIOBAHHI
€JIEKTpOAaMHU 3arajpHOro mnpu3HaueHHs ckimagae 5...10 %. Lle € pesynpratom
BUIIAPOBYBAHHS MO0, MEPEBAYKHO, 3 METAIIYHOTO PO3IJIABY, B SKOMY KOHIICHTPAIIis
MapraHif0 NPy 3BapIOBaHHI €JIEKTPOJaMU PI3HUX MApPOK TaKOXK 3MIHIOETHCS B
MOPIBHSHO BY3bKOMY IHTEPBAJIL.

Crximan 3A, siKi YTBOPIOETHCS MPU 3BAPIOBAHHI IEIIOJIO3HUMH EJIEKTPOIaMHU,
BIJIPI3HSIIOTHCA BiJ CKIIaTy, IO YTBOPIOETHCS TPH 3BAPIOBAHHI 3a3HAUYCHWMH BHIIIC
CICKTPOAAMH, JIMIIE OB BHCOKHM BMICTOM OKCHJIB 3ajli3a BHACIJOK JESKOTO
3HWKEHHS KIJIBKOCTI 1HIIINX CKJIaJI0BHUX.

Cknan 3A mnpu 3BaproBaHHI €JIEKTPOJaMHU 3 MOKPUTTAM OCHOBHOTO THITY
ICTOTHO BIJIPI3HSIETHCS: HASBHICTIO BEJMKOI KIJIBKOCTI PO3YMHHHUX 1 HEPO3UMHHUX
¢ropunis (10...20 % B mnepepaxyHKy Ha (Top); OULIbII BHUCOKOK MOPIBHSHO 31
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3BapIOBAHHSM KHCJIMMH, PYTHJIOBHUMH Ta IICIIOJIOZHUMH E€JEKTPOJaMH KUTBKICTIO
CHOJIYK JIY>)KHUX 1 JTy>KHO-3eMeNbHUX MeTamiB (6...25 % NayO; 5...30 % K0; 7...15
% CaO; 0...8 % MgO, nmpuuomy cyma KO+Na,O ckmagae 20...40 %, a ix
CHIBBIJIHOLIEHHS BHU3HAYAETHCS, TOJOBHUM YMHOM, CKJIQJOM PIJKOrO CKJa-
3B’SI3yI0YOr0); OUIbII HU3BKHUM BMICTOM OKCHIIB KpeMHil0 (4...12 %) Ta 3amiza
(10...20 % Fe304). L1 BimMiHHOCTI OOYMOBJEHI, B MEpIIy YEpry, HasSBHICTIO
bTopuAIB Y CKJIaal OCHOBHOTO IOKPHUTTS 1 BHCOKOK) OCHOBHICTIO MIJIaKiB, IO
YTBOPIOIOTHCS TPHU TUIABJICHHI MOKPUTTA €JIeKTpoaiB. KpiM Toro, mpu 3BaproBaHHI
eJIEKTPOJIaMU 3 TOKPUTTSAM OCHOBHOTO BHJY TOpsn 3 ¢TopuaamMu y ckiami 3A B
MOBITPI TPUCYTHI TaKOXX TOKCHUYHI Ta3omoAiOHi ¢ropuan (HTOPUCTHII BOACHBD,
TeTpadTopu KpeMHiIO TOI0). BMicT OKCHAIB Maprasiio B 3A, 110 YTBOPIOETHCA MPH
3BApIOBaHHI €JEKTPOAAMH 3 OCHOBHUM MOKPHUTTSAM, HIDKYUM, HIX NMPU 3BapIOBaHHI
SJIEKTPOJIaMHU 1HIIMX BHIIB, 1 CKiIagae 3BudaiiHo 3...5 %. lle mosicHIoeThCS OLIbII
HU3BKUM BMICTOM (pepoMapraHiio B TOKPUTTI OCHOBHOTO BUTY.

Haii6inpim MmKIAIMBUMH PEYOBHHAMHM, SKI BXOAATh JI0 CKiIaay 3A, 110
YTBOPIOIOTHCA TPU  3BaprOBaHHI BYIJICIIEBUX 1 HU3bKOJIETOBAaHUX CTajied 3
MOKPUTTSIMU  PYTUJIOBOTO, KHCJIOTO, UIBMEHITOBOIO Ta IEII0J03HOTO BHUIIB €
MapraHenb, a MPU BUKOPHUCTAHHI EJIEKTPOAIB 3 TMOKPUTTSIM OCHOBHOTO BHIY —
criotyku gropy (ocobnuBo razonofioHi). [Ipu 3BaproBaHHI OIIMHKOBAaHUX CTAJIEH B
ckiaal 3A mpHUCYTHI TOKCHYHI CIIOJIYKH HMHKY. B mporect 3BaproBaHHs J1€rOBaHUX, B
TOMY YHCJII HEPKAaBIIOUUX CTaJIel, B CKiaal 3A, KpIM TOKCHYHHUX CIIOJIYK MapraHIio
Ta QTOpY, 3 SABISAIOTHCS 1€ OUTBII TOKCHYHI CHOJYKH IIECTUBAJICHTHOIO XPOMY 1
HIKEJIIO 3 KaHIIEPOT€HHUMU BJIACTUBOCTSAMU. XPOM Y CKiIaji 3A MPUCYTHIN y BUTIISIL
JIBOX PI3HUX 32 TOKCUYHICTIO CIIOJIYK: B IIECTUBAJICHTHOMY CTaH1 y BUTJISIJII XpOMATIB
ta OixpomariB Hatpito 1 kamiro (NaxCrOs4, NaxCr,O;, KyCrOs, KoCro07), ski
YTBOPIOIOTHCA B PE3yJIbTAaTi B3a€EMOIl XpOMYy 3 CIOJIyKaMH KaJlilo Ta HATpiio 13
PIIKOTO CKJIa, 1 B TphoXBasieHTHOMY cTaHi y BUrisiai Cr0s. 3rigno 3 TOCT 12.1.005,
MIECTUBAJICHTHUN XPOM BiJTHOCHTHCS JI0 TIEPIIIOTO, a TPHOXBAJCHTHUN — IO TPETHOTO
Kjlacy HeoOe3neku. TakuM 4YMHOM, MPU 3BAPIOBaHHI €IEKTPOJAMU XPOMOHIKEJIEBUX
JITOBAHMX CTajiell CHOJIYyKH IIECTUBAJIEHTHOTO XpOMY € KOMIIOHEHTaMH, SKi
BU3HAYAIOTh TOKCUYHICTH 3A.

OCHOBHMMH TOKCHYHUMH KOMIIOHEHTaMH 3A, IO yYTBOPIOIOTHCSA B MPOIIECi
3BapIOBAaHHS KOJbOPOBHUX METaJIB (ATFOMIHIIO, MiJIl Ta 1H.), € IX OKCHIH.

OpnnouacHo 3 3A Ta ra3onofiOHUMHU CHOMyKaMHu (PTOPY B CKJIaAl aepo30iiB
MOXYTbh OYTH 1 TaKi MIKiJJIUBI Ta3H, sIK OKCUU a30Ty Ta MOHOOKCH/]I BYTJICIIIO.

3.2. 3paproBaHHs nig (uarocom

3BaproBaHHs M1 (PIIFOCOM — MPOTPECUBHHM MPOIIEC HE TITHKH 32 TEXHIYHUMH,
a ¥ 3a TITIEHIYHUMU XapakTepucTukamu. [Ipu 1ipoMy mporieci 3BaproBajibHa Iyra
3aKkpuTa IIapoM (IOCy, BHACHIAOK 4YOrO0 YCYBA€ThCA IIKIUIMBUMA  BIUTUB
BUIMIPOMIHIOBaHHS JYTH, BIJACYTHI ICKpH Ta OpU3KH PO3IUIABICHOTO METally, PiBEHb
IIyMy AYTM HE3HAyHUM 1 caMa TOJIOBHA MepeBara — piBeHb BUAUIEHb 3A Ha 1...2
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NOPSAIAKNA HIDKYUM, HDK TPU 3BAPIOBAHHI MOKPUTUMHU EJIEKTPOAAMU 1 B 3aXHCHHUX
rasax.

Jlxepenamu yTBopeHHsS 3A €, IEpeBakHO, caM (PIItOC, @ TAKOXK EJIEKTPOJHUIM
npit. PazoM 3 TUM map ¢uirocy BUKOHYE poiib QPUIBTPaA, IPU NPOXOIKEHH] Uepe3 AKUN
OCHOBHUHI mNOTIK 3A 0Ca/)KyeTbCsl 1 JIMIIE HE3HAYHA YacTUHA PO3CIIOETHCA B
HABKOJIMILIHIO aTMocdepy.

PiBeHp BuIIEHb 3A BHU3HAUYAETHCS MOTYKHICTIO 3BapIOBAJIBHOI JYyTH, TOOTO
3aJeKUTh BiJl JlaMeTpy 3BaplOBAJIBHOTO JPOTY, IO BHUKOPUCTOBYETHCH, 1,
BIJIOBIAHO, PEXKUMY 3BapIOBaHHS.

XimiuaA#A cKiIaa 3A BU3HAYAETHCS CKIIAIOM (DITIOCY Ta €JIEKTPOIHOTO JPOTY.
OO00B’I3KOBUMH KOMIIOHEHTaMH 3A, 110 YTBOPIOETHCA MPH 3BApPIOBaHHI1 i (IIIOCOM,
€ cnosykn maprasitio (9...12 %), kpemuio (3...9 %), 3am3za (30...70 %), a Takox
po3unHHI 1 Hepo3umHHI ¢ropuau. KpiMm Toro, mpu 3BaproBaHHI MiJ (JIIOCOM B
HOBITPA HAAXOAATb (PTOPUCTUM BOJEHb Ta TETPAPTOPUCTUNA KpPEMHINH, a TaKOX
HE3HaUYHa KUIBKICTh OKCHJIIB a30Ty 1 MOHOOKCHIY Byriemtoo. ['irieHiuna
xapakTtepuctuka 3A, sKI YTBOPIOIOTBCS IPU BHUKOPUCTaHHI THUIOBHX (PIIIOCIB,
HaBeJIeHO B Ta0u1. 3.1, HeoOXiaHMIt 00’ €M MOBITPs (MOBITPOOOMIH) 3arajibHOOOMIHHOT
BeHTWISIIII — B Tabn. 3.2, 3 Akoi BUAHO, mo ans 3abe3neuenns HopMm ['JIK mpu
3BaprOBaHHI i1 (HJIFOCOM MPOTYKTUBHICTh BEHTUJIALIT MOKHA 3HU3UTH B IECSITKU 200
COTHI pa3iB MOPIBHIHO 31 3BAPIOBAHHSAM MMOKPUTUMU EIEKTPOIAMHU.

[Ipu 3BaproBaHHi Mij MIaBJIeHUMH (iIrocaMu KOHILEHTpallis 3A 1 nuity Qurocy
B 30HI JMXaHHS 3BapHUKA MOXKe gocsratd 3...50 Mr/mM°, a npM BUKOPHMCTaHHI
kepamiuaux ¢umocie — 50...170 mr/m3. Ilpm 3acTocyBaHHiI Kepamiunux (rociB
KOHLIEHTpAaLisl pO3YMHHUX (PTOPUIIB B MOBITPI Taka K cama, sIK 1 IPU 3BapIOBaHHI I1i]1
IIaBJIeHUMU (DIIrOCaMM, a BMICT MOHOOKCUAY Byruento gocsrae (aia ¢urocis K-2m,
K-5) 400...500 mr/m°. IIpuuMHOI HBOrO € HAABHICTL B KepaMiuHmX (Irocax
KapOOHATIB KaJblII0 Ta MAarHilo, Kl pO3KJIaJal0uuCh, MPU3BOIATh J0 YTBOPEHHS
BEJIMKHUX KIJIBKOCTEH MIOKCHAY 1 MOHOOKCHAY Byrjiemi. KpiM Toro, TexHomnoris
BUTOTOBJICHHA KepaMiyHUX (IIIOCIB JI03BOJIIE BBOJWTH B HUX JIETYIOYl CILJIaBU
(pepomapranerib, hepoxpomM TOIIO), IO MPU3BOAUTH 10 MiABUIIIEHOTO BMICTY B 3A
TOKCUYHHUX CIOJIYK MapraHiio, XpoMy Ta 1HILIHUX.

Tabnuys 3.1
PiBHi Buaijienb 3A npu aBTOMaTHYHOMY 3BapPHOBaHHI nijx girocaMu IpoTomM
CB-08XM pgiamerpom 3 mMm, I3p—550... 600 A, Ug—45 ... 47 B (3a nanummu
KuiBCbKOro iHCTUTYTY MEeIMIIUHM NPALi)

Mapka [HTEeHCUBHICTD YTBOPEHHS 3A, MI/XB.

¢urocy 3A  Si Fe Mn Al Mg Ca HF SiF, NO, CO

AH-47 63 043142 034 019 0,10 021 0,33 0,62 024 81

AH-22 7,1 0,55 0,7 028 0,33 0,26 0,65 0,13 0,52 Hemae 12
IaHUX

AH-348 A | 7,2 - 116 2,715 - - - 43 — 0,96 -
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Tabnuys 3.2
IIuTomi BuaiieHHss 3A Ta HeOOXiITHMIA MOBITPOOOMIH BEeHTHJISINII NPH
3BaplOBaHHI mijg ¢guirocamu

Mapxku dirociB [Turomi BumineHHs: KOMIIOHEHTIB 3A, siki | [loBiTpooOMiH
BH3HAYAIOTh TOKCUYHICTD, I/KT BEHTWJIALLT, MY/KT
Mn ‘ HF IPOTY
AH-30, AH-60, AH-65,
AH-67, AH-348A, 0,012...0,07 0,002...0,004 40...570
48-0d-11
OII-2A, OLI-6, OLI-7,
®I1-12, AH-26, AH-64, — 0,017...0,20 40...400
48-0®-6M, OCII-45
AKH-18 — 0,042...0,15 80...300

[Ipu 3BaproBaHHi JieroBaHUX cTajeil mia ¢aocamu y ckiaai 3A mMoxke OyTu
OPUCYTHIN HIKENIb, IIECTUBAJECHTHUM Ta TphOXBaJeHTHUH Xpom. I[Ipumuomy mnpu
BUKOPUCTaHHI KepaMiuHUX (JIIOCIB KOHIIEHTPALlsl MIECTUBAJIEHTHOIO XpOMY BHIIA,
HDK MpU 3BApIOBaHHI Mij IJIaBJIeHUMHU (urocaMu. lle MOsSCHIOETHCS HASIBHICTIO B
KepaMIuHUX (IIFOcCax PIOKOro CKJa K 3B’S3YIOUOrO, IO BMIILYE OKCHAM HATPIIO 1
KaJlllo, K1 3B’SA3YIOTh HecTiikui xpomoBui anriapuj (CrOz) B XpomaTH Kaliio Ta
HaTPIIO.

HaiiGinpm  mKIAIMBUMUA  KOMIOHEHTaMH 3A, 10 YTBOPIOIOTBCSA IpHU
3BaproBaHHI MiJ (JIrocaMu BYTJELUEBUX 1 HU3bKOJIETOBAHMX CTajeHd, € (Topuctuii
BOJICHb, TETpadTOpUJ KPEMHIIO, PO3YMHHI (PTOPUAM HATPIIO Ta KaJilo, CHOJIYKU
MapraHilio; MPU 3BaPIOBAHHI JIETOBAHUX CTAJeN — CIOIYKH HIECTUBAJIEHTHOIO XPOMY
1 HIKEJTIO.

3.3. MexaHi3zoBaHe 3BaplOBaHHS

XIMIYHMM CKJIaJ 1 PiBHI BUAUIEHb 3A NpH MEXaHI30BaHOMY 3BaplOBAHHI B
3aXMCHHUX Traszax 3ajieXxaTh BlJl CKJIaTy 3BaplOBAJIbHOTO JIPOTY, 3aXMCHOIO rasy Ta
pexxumiB 3BaproBaHHsA. [Ipu 3BaproBanHi aporom TtumoBoi Mmapku CB-0812C vy
BYTJIEKHCIIOMY Ta3i 1HTEHCHUBHICTh BHUJIIJICHHS 3A B 3aJ€KHOCTI BiJl MapaMeTpiB
peXUMy 3BapIOBaHHS 1 JiaMeTpy JIpoTy KoiuBaeThes Bim 0,2 mo 1,6 1/xB, muToMi
BunneHHs — Big 4,6 1o 20,3 r/kr gporty. Ilpu uboMy, HE AUBISTYUCH HA HE3HAYHUI
BMICT Maprairo B 3BaproBajibHOMy npoTi (1,8...2,1 %,), #ioro BMicT B 3A, 110
yTBOproeThes, nocsarae 11,1...13,7 %. KonmenTpariis I10KCHAY KPEMHIIO CKiIaaae
7,6...10 %, a 3amiza — 54...85 %. 3 migBUIIIEHHAM BMICTY JIETYIOUUX eleMeHTiB (Mn,
Si) B 3BaproBajbHOMY JpOTi iX KOHIleHTparis B 3A Ta piBHI BUIUICHb
1JBULLYIOTHCA.

[Ipn 3acTtocyBaHHI JpOTIB, MIKPOJETrOBaHUX PIIKO3EMEIbHUMH MeTallaMu
(P3M), siki BMILLYIOTh HE3HAUHY KUIbKICTh 1epito (0,01...0,03 %) 1 Tpoxu 3HMKEHY
KuibKicTh Mapraunio (1,5...1,8 %), piBH1 BuAuieHHs 3A 1 BMICT y Hill TOKCHYHOTO
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MapraHiio 3HWKyeThCs. L{poMy crpuse HEe TUIBKM 3HI)KEHHH BMICT MapraHiio B
JPOTI1, ajie ¥ MOKJIUBICTh TPOBOJUTHU 3BaPIOBAHHS CTPYMOM MPSIMOi MOJIIPHOCTI, MpU
AKIA TeMrepaTrypa Ayrd HIKYa, HIXK B Ay31 3BOPOTHOI MOspHOCTI. Taki repeBaru B
riri€HIYHOMY BIJHOIIIEHHI 3a0€3Me4yI0Th HasiBHICTD B JipoTi P3M.

Kpim 3A npu 3BaproBaHHI B 3aXMCHHMX ra3ax B 30HI 3BaproBajibHOI JIyTd
YTBOPIOIOTHCS 1 IIKIJJIMBI ra3010/110H1 pEYOBUHHM, CKJIaJ IKMX BU3HAYAETHCS CKIIAIOM
3axucHoro rasy. Ilpu 3BaproBaHHI y BYIJVIEKHCJIOMY ra3i B MOBITpS poOOYOi 30HU
BUJIITISIETHCS MOHOOKCH]T BYTJIEIf0 (4amHuii ra3) 3 iHTeHcuBHicTio 0,1...0,2 1/XB Ta
okcuau azoty — 0,003...0,015 r/xs.

OCHOBHOIO TPUYMHOIO YTBOPEHHS MOHOOKCHIY BYIVICIIO € JUCOLiaIlis
BYTJICKHMCIJIOTO Ta3y MpPH BUCOKIA TeMIiepaTypi 3BaplOBaIbHOI Ayrd. OKCUAM a30Ty
YTBOPIOIOTHCA B pe3yJIbTaTi OKMCHEHHS a30Ty IMOBITPS MPH i HA HbOTO TEIUIOTH 1
BUMIPOMIHIOBaHHS 3BapioBayibHOI Ayru. OCKUIBKM Jyra TOpuTh B armocdepi
3aXMCHOIO BYIJIEKHCIIOTO Ta3y, TO IHTEHCHUBHICTb YTBOPEHHS OKCHUIB a30Ty Iy»Ke
HEBEJIMKA MOPIBHSAHO 3 YTBOPEHHSM MOHOOKCHUY BYTJIELIO.

[Ipu BUKOpPHUCTAHHI B POl 3aXHCHOIO Ta3y aproHy ado Horo cymimii B MOBITPI
po0O0YO0i 30HU 3’ SIBISIETHCS 030H, SIKUH YTBOPIOETHCS 13 KUCHIO TIOBITPS Ta 3aXHCHOIO
raszy mj Ai€r0 yabTpadioieTOBOrO BUIPOMIHIOBAHHS Ayru. KoHIEHTpallis 030HYy B
MOYaTKOBHM MEp1o/ 3BapIOBaHHS BHUCOKA, ajieé MOTIM BiH pearye 3 OKCHUIOM a3oTy 13
YTBOPEHHSIM JIIOKCUAY a30Ty Ta KUCHIO. [IpydomMy 030H yTBOPIOETHCS HE TUIBKH B
30H1 IyTH, a 1 Ha IeK1{ BiJicTaHl B Hei. KOHLeHTpalis 030HYy B MOBITP1 3HUKYETHCS
MIPOTIOPIIMHO BiJICTaHI1 BIATAJICHHS BiJl TyTH.

[Tpu MexaHi30BaHOMY 3BapIOBAHHI MOPOLIKOBUMHU JPOTaMHU Y BYIJIEKHCIIOMY
razi pyrunoBoro (III1-AHS, TIII-AH10), pyrtun-¢mooputnoro (ITI1-AH9, IIII-
AH18), a Takoxx caMO3axMCHUMHU JIpoTamMu KapOoHaTHO-GrooputHoro tumy (I1I1-
AH7, TIII-AHI11) ytBoprotoTees 3A 1 rasu, MmO BMINYIOTh, KpPIM MapraHiiio,
KPEMHII0, 3ajli3a, OKCHJIIB a30Ty Ta BYIJCI0, TaKoX (TOPUCTUIA BOJICHbD,
TeTpadTOPUCTUN KPEMHIM, PO3YMHHI 1 HEpO3uMHHI GTopuau. I[HTEHCUBHICTH
BUJIIJIEHHS 3A TIpH 3BaprOBaHHI MMU JAPOTaMH BHILA, HIXK MIPU 3aCTOCYBaHHI APOTIB
CYLIUTBHOTO TMepepidy, BUAUICHHS (TopuUcTOro BOAHIO ckiagae 16,6...56,7 mr/xs,
TeTpadTOpUcTOro KpeMHiro — 29,3...78,7 Mr/xs.

Takum 4yuHOM, TIPU 3BapIOBaHHI MOPOIIKOBUMH IPOTAMU B 3QJIEKHOCTI Bif iX
CKJIa/ly OCHOBHUMH ILIKIIJTMBUMHU PEUOBUHAMM, 110 HAJXOASATh B OBITPSL poOOUOi 30HU
€ GpTopuCTI Ta3u, po3urHHI PTOPUAM Ta CIIOTYKH MApTaHIlIo.

[Ipy BUKOpPUCTAHHI  XPOMOHIKEJIEBUX  3BapIOBAIBHUX 1  HAIJIABHUX
MOPOIIKOBUX JPOTIB, @ TAKOK HAIUIABHUX MOPOLIKOBUX CTPIUOK, y CKIaal 3A, KpiM
dTopuaiB, MOXYTh OYTH TPUCYTHI CIHOJYKH HIKEII0, I[IECTUBAJIEHTHOTO Ta
TPHOXBAJIIEHTHOTO XPOMY, SIKI B 3aJIEXHOCTI BiJl iX BMICTY B 3A MOXYTh BU3HA4aTU
HOTro TOKCUYHICTb.

[Ipu 3BaproBaHHI aKTMBOBAHMM JIPOTOM I1HTEHCHUBHICTh YTBOpeHHS 3A Ha
ONTUMAJIbHUX PEXUMaX HUXK4YA, HXK IPU BUKOPUCTAHHI MOPOLIKOBUX JIPOTIB 1 BUINA,
HDK TpH 3BaplOBaHHI JpoTOM cyiluibHOro mnepepidy tumy CB-0812C. Bwicr
Maprasio B 3A, sSIKMil yTBOPIOETHCS MPU 3BAPIOBAHHI aKTUBOBAHUM JIPOTOM HUXKYA,
HUDK y Bunaaky 3actocyBaHHs npoty CB-08I2C. Ilpore y ckmaai Takux 3A
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3’SBISIIOTBCS  JIETKOJIETIOUl PO3YMHHI Ta HEPO3YMHHI crhoiayku ¢ropy. Ilpu
30UIBIIICHH] AlaMeTpy APOTY IHTEHCHUBHICTh YTBOPEHHS 3A 3pocCTac.

Haii6i1p1 TOKCMYHUMU KOMIIOHEHTaMu 3A Tpu 3BaproBaHHI aKTHBOBAaHUMU
JPOTaMU € CIIOJIYKH Maprasiiro ta GTopy.

PiBenr BuaieHb 3A 3aJeKUTh Bl MapaMeTpiB MPOLECY 3BapIOBaHHS:
BEJIMYMHU 3BapIOBAJILHOTO CTPYMY 1 HAIllpyTu JIyTH, A1aMETPy €JIEKTPOJHOIO APOTY
Ta CKJaay 3axucHoro raszy. Bumimenns 3A TIABUINYETbCS 13 301IbIICHHIM
OKHCHIOBAJIbHOI 3JI0HOCTI 3aXHMCHOTO Tra3y: BBEJCHHA J0 MOTro CKJIaxy 1HEPTHOTO
ra3y 3aMiCTh BYTJIEKHCIIOTO a3y 3HHKYE PIBEeHb BUILICHb 3A (pnc 3.2).

[TinBumeHHs HaNPYTH JIyTH HPU3BOJUTE JIO 301IBITICHHS PiBHS BUIUICHHS 3A.
3aJIe’)KHOCTI IHTEHCHUBHOCTI 1 MUTOMUX BUAUICHh 3A MarOTh CKiIaguuii Buj (puc. 3.2;
3.3; 3.4; 3.5). I3 30inbLICHHSIM BEJIMYMHU 3BapIOBAIBHOTO CTPYMY 1 OJHOYACHO
Hampyru AYTd IHTEHCHUBHICTh YTBOPEHHS 3A CIOYATKy MIABUIIYETHCS, a MOTIM
3HIDKYETBCS JI0 MIHIMyMYy, MICIIS 4Oro 3HOBY mouuHae 3pocratu (puc. 3.3). Ilpu
[bOMY TUTOMI BUIUIEHHS 3A B OCHOBHOMY 3HIKYIOThCS (puc. 3.3 1 3.5). s
KOXKHOTO J1aMEeTpPy 3BaprOBalIbHUX JPOTIB ICHYIOTh IEBHI 3HAUYEHHS 3BapIOBAIIBLHOTO
CTpyMy, TIpU SKUX BHUJUISETHCSA MaKCHUMallbHa KUIBKICTh 3A, Ta JUISTHKAa 3HAa4Y€Hb
CWJIH CTPyMY, IO 3a0e31euye MiHIMaJIbHY 1HTEHCUBHICTh YTBOPEHHS aepo30IIi0 (pHC.
3.4).

3aJIe)KHOCTI  IHTEHCUBHOCTI yYTBOPEHHS UIKIJUIMBUX Tra3iB  (MOHOOKCHUIY
BYIJIELIO Ta MJIOKCUAY a30Ty) Bl BEJIUYMHU 3BapIOBAIBHOIO CTPYMy MalOTh
napabonigauii Bug (puc. 3.6). MiHiMaibHa IHTEHCUBHICTh YTBOPEHHS MOHOOKCHIY
BYTJICINIO Ta IOKCUAY a30Ty PEECTPYETHCS MPHU 3BAPIOBAHHI 3aHYPEHOIO TYTOI0.
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Puc. 3.2. 3anexHicTb iHTeHCUBHOCTI YTBOpeHHs 3A Va Bil cHJ/IM 3BapOBAJILHOIO CTpyMYy (a) i
BOJIbT-aMIIEPHi XapakTepucTHKU ayru (0): e — 3papwoBaHua B CO2; o — Ar+0O2+COg2; X —
Ar+CO:2 (apir Cs-08I'2C)
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Puc. 3.4. 3anexHicTs iHTeHCHBHOCTI yTBOpeHHs 3A npwu 3BapioBanHi B CO2 Bix cuim cTpymy:
e — 3paproBanHs ApoToM CB-08I'2C niamerpom 1,2 mm; 0 - 1,6 mm; X — 2,0 Mmm
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Puc. 3.5. 3ane:xxnicTh NMTOMUX BHIJIEHb 3A Bil CHJIM 3BAaPIOBAJIBHOIO CTPYMY: ® O X — /IMB.
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Puc. 3.6. 3amexHicTh iIHTEHCHBHOCTI YTBOPEHHSI MOHOOKCHAY Byrjaenw Vco (a) i miokcuay
azory VNo2 (0) Bia cmiau ctpymy npu 3BaprwoBaHHi aporom Cs-08I'2C niamerpom 1,6 MM B
3axucHux razax: o — COz; o — Ar+COz2; A — Ar+C0O2+02
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3.4. Inwi cioco0u 3BaprOBaHHs TAa CNIOPiIHEHI TEXHOJIOTIl

EnexTponuiakoBe 3BapBaHHsS i HamjaBjieHHs. B ririeHiuHOMYy
BIJIHOIICHH] IIEH Mpoliec, 1[0 3aCTOCOBYETHCSA [IJIsi 3BapIOBAHHSI YW HAIUIABIICHHS
nerajedl HeOOMEKEHHMX TOBIIMH 13 CTalll Ta KOJIbOPOBUX CILIABIB, aHAJOTIYHMM
3BaproBaHHIO Mmia ¢uirocoM. B moBiTpi poboUoi 30HU TMepeBakaroTh (PTOPUCTI rasu.
[TumoyTBOpeHHS 301IBIIYETHCS, SKIO 3BapIOBAJIbHI BUPOOU 3a0pyaHEeH] ab0 BKPHUTI
ip>kero.  EnexTponniakoBi TEXHOJOTIT XapaKTepHU3YIOThCS IMiJIBUILIEHUM pIBHEM
1H(GpauepBOHOTO BHUIPOMIHIOBAaHHS. AJie, CIiJi BpaxOBYBaTH, IO MPHU 3BaprOBaHHI
pOOITHUK HE B3HAXOAWTHCS TOCTIMHO B 30HI BHJAUICHb IIKIJIMBHX PEYOBHH.
OOmamHaHHs, $KE BHKOPUCTOBYETHCS TPU I[OMY TIPOIECi, A€ MOXKIJIHBICTh
e(peKTUBHO 3aCTOCOBYBATH MICIIEBY BEHTHIIALIIIO.

KonrakTtHe eJsiekTpo3BapwoBaHHs. [li mpomecn  CympoBOIKYIOTHCS
1ICKpOYTBOPEHHSM 1 BUKHIOM OpHU30K (IIpU CTUKOBOMY 3BaproBaHHi). [Ipu ToukoBoMy
1 IIOBHOMY 3BapioBaHHI J00pe OYMINEHUX CTaJIbHUX JieTajeil B HABKOJMIIHE
CEpeNOBUIIE BUIUISIEThCS HE3HAYHA KUIBKICTh 3A Ta rasziB. OpHaKk mpu HASBHOCTI
1pXi, Macia, eMyJbCid, aHTUKOPO3IMHMX Ta IHINUX IOKPHUTTIB, MPU 3BapIOBaHHI
JeTane 3 KOJbOPOBUX METANIB YTBOPIOETHCS 3HAYHA KUIBKICTH aepo30JIi0, IO
MICTUTh MIKIJIUBI pedoBUHU. [I[pruuomMy BMICT y MOBITPI a€po30Jt0 30UTBIITYETHCS 3
MIJBUIIEHHSM  TOTYXXHOCTI ~KOHTakTHUX MamuH. CBIJUYEHHS TPO  TOBHY
HEIIKIJIMBICTh KOHTAKTHOTO 3BaprOBaHHS MOMMIKOBI. HalO1IbII MIK1JJTMBE CTUKOBE
3BaproBaHHA IU1aBieHHsIM. Kpim ickop, Opu30K, MUy, MAarHITHUX MOJIB BUILISETHCS
3A, KOHIIEHTpalisl SIKOrO B 30HI JWXaHHS IMpPU 3BAPIOBAaHHI CTajedl CTAaHOBUTH 7
MI/M3, IIPY 3BapIOBaHHI KOJBOPOBUX MeTaliB — 14...18 mr/m®. B nesxux BUmagkax —
41 mr/m3,

[Ipu ToukoBoMy 3BaptoBaHHi (Ha mammuHax MTII, MTIIA7S) iHTeHCUBHICTH
BHUJIJICHHS aepO30J1t0 CTaHOBHTH 3,5...5,0 r/ron. KonnenTpartis 3A B 30H1 JUXaHHS —
6...9 mr/m°. 3a XiMiYHUM CKJIaZI0M IIOBTOPIOC CKJIAJ 3BAPIOBAHUX MATepialis.

3BapoBaHHsI TepTsiM (B TBEpPAOMY CEPEAOBUIN, O3 PpO3IUIABICHHS
3arotoBok mnpu Temmepatypi 1000...1300 °C, mnporec BHUCOKONPOAYKTUBHUIMA,
3a0e3reuye BHUCOKY SKICTh). BaxxamBa 0COOJMBICTH 3BaprOBaHHS TEPTSIM —
ririeHiuHicTb. [Iporec npoTikae mpakTHYHO O€3 y4acTi JIFOAUHH.

JAudysiiine W yJabTPa3ByKOBe 3BAPIOBAHHS XapaKTEPU3YETHCS BUCOKOIO
TITIEHIYHICTIO: BIJACYTHICTIO 1HTEHCHUBHOTO BHUIJICHHS IIKIJIMBUX PEUOBUH B
HABKOJIMIITHE cepenoBuile. B  Toil ke Yac 1 TPOLECH CYMPOBOKYIOTHCA
IHTEHCUBHMM BIUIMBOM YJBTPa3BYKy 1 IIyMy Ha omeparopa, a OOJaJHaHHS IJis
nu(y31MHOTO 3BapIOBAHHS CTBOPIOE CUIIbHE €JICKTPOMArHiTHE TOJIE.

EnexkrpoHHo-npomenese 3BapwBaHHsa. [Ipouec — aBTomaTtn3oBaHuM, 30HA
3BapIOBAaHHS JIOKATi30BaHa, pOOITHUK HE 3HAXOIUTHCA ONM3BKO OIS 30HU
3BaprOBaHHA. ToMy Ieil Mpolec € COPUATIAMBUM 3 TOUYKH 30py 3alMJICHOCTI Ta
3arazoBaHocTi. OpjHaK ciii MaTd Ha YyBasl, WO Ied crnocid 3BaplOBaHHSA
CYNPOBOIKYETHCS 10HI3YIOUUM BUIIPOMIHIOBAHHSM, MOTYKHUM YJIbTPadioIeTOBUM 1
BUJIMMHUM BHUIIPOMIHIOBAHHSM, a TaKOX IITyMOM.

Jlazepne 3BaprwBanHHsi. Binomo, 110 jazepHe BUIPOMIHIOBAHHS CTaHOBUTH
HeOe3neky s aroauau. [Ipsme 1 BimoOpakeHe BUIIPOMIHIOBAHHS 3/1aTHE BILJIMBATH
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Ha IIKIpy, OpraHd 30py, HEPBOBY cHCTeMy. PoOoTra oNTHMYHOrO KBaHTOBOIO
reHeparopa KpiM TOTO CYHPOBODKYETHCS YJIbTPA3BYKOM, 3IaTHICTIO TeHepallii
PEHTIeHIBCHKOTO BUIPOMIHIOBAHHS W YTBOPEHHSIM YacTOK BHCOKHX €HEpriH,
MPOHUKAIOYUX B OpraHizM. B 3B’sA3Ky 3 MM MpoIlec J1a3epHOi 0OpoOKu Mae OyTu
MaKCUMaJIbHO aBTOMAaTHU30BaHUM 1 BUKIIIOYATH Y4aCTh JIFOJIUHU.

AlEeTHJICHOBO-KHCHEBE 3BAPIOBAHHSI Ta Ppi3aHHA. AILCTAICH MaJo
TOKCUYHHH, aje MICTUTh AyXe€ MKIMBI JoMimku (pocdiH, amiak, CIpKOBOJICHbB),
o 30UTBIIYIOTh WOTO TOKCHYHICTh. Ha mouaTkoBid cTafii pi3aHHS YTBOPIOETHCS
3HayHa KUIBKICTh OKCHUIY BYTJCIIO. YTBOPIOIOTBCA OKCHAU a30Ty. MoxkiuBe
yTBOpEHHsSI BUOyXOHeOe3MmeuHoi cyMilli Mpyu HaKOMW4YeHHI B moBiTpi Oimbiie 1,5 %
arleTUIICHY.

Ilna3mMoBo-AyroBe 3BaploOBaHHsl i pi3aHHs. 3acToCyBaHHS IJIa3MOBO-
JyTOBOTO Pi3aHHS BUMAarae CHeI[iaJIbHUX 3aXO0JiB JJI CTBOPEHHS CIIPUSTINBUX YMOB
npari. lle BukiIMKaHe TUM, MO IS CTIAKOI pOOOTH €lIeKTpoliB (BOIbGPaAMOBHX,
raHIEBUX, ITUPKOHIEBUX Ta 1H.) iX CTAOUT3YIOTh MPHUCAIKAMU PIIKO3EMETbHUX
MeTajiB, Mapu SIKUX ayxke oTpyiHi. Kpim TOro, miaa3mMoBO-IyroBe 3BaprOBaHHS 1
pi3aHHS 3aCTOCOBYETHCS JJIS JISTOBAHUX Ta KOJIHOPOBUX METAJIB 1 CIIaBiB, a€p030.i
AKUX HeOe3mneuHi Juis 370poB’s. [Ipu iHTeHCHUBHIN poOOTI OAHIET MAIIMHU ] Yac
PO3KpOIOBaHHS HHM3BKOBYIJICIIEBOI CTall TOBIIMHOIWO 12..40 MM KOHIICHTpaIlis
aepo30JI0 B 30HI JUXaHHA cTaHOBUTH Oinsg 2000 mr/m3. BmicT okcuiiB a30Ty B
noBITpl podboyoi 30Hu Moxe B 10 pa3 nmepeBumtyBatu ['JIK. YTBOproeTscs 030H.
[Ipornec cynpoBomkyeThest BenukuM mymom (120 nbA) mepeBaxkHO B KOMOIHAIIT 3
yIBTpa3ByKoM. Jlye HECHpHUSATINBUM € CHUJIbHE BHIIPOMIHIOBAaHHS B ONTHYHOMY
niama3oHi (1HppadepBoHe, yabTpadiosieTOBE 1 BUIUME), SIKE CYNPOBOKYE BCl BUAU
1a3MOBOT 00POOKH.

B 3apyOixHiil 1 BITYM3HSHIN JiTEpaTypl BKa3y€ThCs, 110 CTYIIHb MIKIJJIUBOCTI
OCHOBHHX CITOCOOIB 3BaplOBaHHS 3pPOCTAa€ B TAKOMY MOPSIKY: Ta30BE 3BapIOBaHHA,
3BapIOBAaHHS HEILJIABKUM EJIEKTPOJIOM, 3BAapIOBAHHS Yy BYTJIEKHCIOMY rasi, yroBe
3BapIOBAaHHS MOKPUTUMU €JIEKTPOJIaMH, TIIIa3MOBO-AYTOBE 3BAPIOBAHHS 1 P13aHHS.
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PO3JILI 4

TEXHOJIOI'TYHI CITOCOBM 3HMKEHHSA HIKIVIMBUX BUIAIJIEHD
ITPHU AYTOBOMY 3BAPIOBAHHI

Hns  daxiBiiB y raimy3i 3BaprOBaHHS OCOOJMBUN IHTEPEC CTaHOBJISATH
TEXHOJIOTIYHI CIOCOOM 3HIDKEHHS pIBHSA BUAUICHHS 3A, $5KI TMOJAralTh B
yIOCKOHaJIeHHI (y TITi€HIYHOMY  BIJIHOIIEHHI) 3BapIOBAJILHUX  MaTepiaiis,
TEXHOJIOT1H, 00J1aAHaHHA Ta BUOOP1 ONTUMAIBHUX PEXHUMIB 3BapioBanHs. L1 cmocoOu
3aCHOBaHI Ha BUKOPHUCTaHHI 3aKOHOMIpHOCTEH mporieciB yTBopeHHS 3A. Y maHiii
JIEKIi BUKJIAICHO CHUCTEMATH30BAaHHWM OTJISJ CIOCOOIB TIOJIIMIIEHHS Tirl€HIIHUX
XapaKTePUCTHUK MPOLECIB OCHOBHUX BHIIB JIYyTOBOTO 3BapIOBAHHS, 3aIIPOIOHOBAHUX
BITYM3HSHUMU Ta 3apyODKHUMU JOCITITHUKAMHU, @ TAKOK aBTOPOM JTAHOTO MOCIOHMKA.

B tabmumi 4.1 npencrapieHo (GakTopH, IO BH3HAYAOTh XIMIYHHUM CKJIaja Ta
piBeHb BUAUICHHS 3A TIpu 3aCTOCYBaHHI HAWOUIbII PO3MOBCIOJIKEHUX BHIIB
IyroBOro  3BaptoBaHHs. OCHOBHMUM  CIOCOOOM  TIOJNIMIIEHHS — TIT1€HIYHUX
XapaKTEPUCTUK 3BAPIOBAILHUX MaTepialiB, sIK BUIHO 3 Tabuill, 0€3yMOBHO, € 3MiHa
XIMIYHOTO CKJIaJay 3BaplOBaJbHOTO Martepiayly (CKJIagy MOKPHUTTS Ta €JIEKTPOJAHOIO
CTpUXHS, (QUIIOCY, 3BapIOBAJILHOTO JpOTY), 3aXHCHOIO Tra3y, a TakKoX BHUOIp
BIANOBIIHOTO pPEXMMY 3BapioBaHHA. Llg 3amaua HempocTa, OCKIJIBKM OCHOBHOIO
noTpeOOI0  3BapIOBAJIBLHOIO TMPOIIECY 3alMINAETHCS 3a0€3MEUEeHHST SIKOCTI  Ta
HEOOXITHUX BJIACTUBOCTEH 3BapHOro 1mBa. ToMy B CKJIaJl 3BapIOBAJIbHUX MaTepiajiB
3aBXK/IM ICHYIOTh TOKCHYHI XIMIYHI PEYOBHHM (MapraHelnb, XpoM, Hikelb, (Top Ta
1H.), 0€3 HasIBHOCTI SIKUX HEMOKJIMBO 3a0€3M€YUTH HEOOX1JAHI BJIACTUBOCTI 3BapHHUX
3’eaHaHb. OpHaK, MOXIHMBOCTI YAOCKOHAJIECHHSI TITIEHIYHUX XapaKTEPUCTHK
3BapIOBaJIbHUX MaTepialliB 3a3HaYE€HUM CITIOCOOOM BCE XK ICHYIOTb.

4.1. Bu6ip xiMiuHOT0 CKJIa1y 3BaplOBajLHUX MaTepiaiiB

Ximiuanii cknag 3A Ha 80-90 % o0O0yMOBIEHO CKJIAOM 3BapIOBAIIBHOTO
Matepiany. ToMmy paiioHadIbHO BUBYMTH BIUITMB CKJIaAy 3BApPIOBAILHUX MaTepiajiB Ha
yTBOpeHHsI 3A Ta OIIHUTA MOXJIMBOCTI 3HIDKCHHS iX BHJUICHb 3a PaxyHOK
YIOCKOHAJIEHHS CKJIay LIUX MaTepiaiB.

OcCKUIBKM JIKepellaMd YTBOPEHHSI 3A € METaJeBUM Ta NIJIAKOBHM pPO3IUIABH,
JU1s1 3a0€3MeUeHHs] MIHIMAJIBHOTO BUIIJIEHHS 3A OCHOBHE 3HAUEHHS MAlOTh TPHU Taki
MOMEHTH:

— TOKPUTTA eJeKTpoaa, ¢ioc abo ceprieBuHa mnopomkoBoro apoty (IT0)
CTPUMYIOTh YTBOPEHHS 3A 3 METAIEBOr0 PO3ILIABY;

— TOKPUTTS eneKkTpoaa, diroc abo cepueBuHa 1] cami mo cobi € mxepenamu
3A;

— aepo30JIb, 0 YTBOPIOETHCS 13 TTIOKPUTTS eNeKTpoaa, Ghitocy abo ceplieBUHU
[1]1, XiMi4HO B3a€EMOJII€ 3 a€PO30JIEM 13 METAJIEBOTO PO3ILIABY.



daxkTopH, 10 BIVIMBAIOTH HA BUAIJIeHHs 3A

Tabnuysa 4.1

OcHoBHI Criocobu 1yroBoro 3BaproBaHHs
Marepianm, 1o Pyune nokputumu ABTOMATHYHE M1 MexaHi30BaHe B B cepenoBuini | XapakTepucTHKa HIKIAJIUBUX PEUOBHUH,
OepyTh y4acThb y €JIeKTPOJIaMU (harocom CEPEeIOBHIIII 3aXHUCHUX aprouy 10 YTBOPIOIOTHCS MTPH 3BAPIOBaHHI
3BapIOBAILHOMY rasiB (CO2, Ar Ta iH.) HEIJIABKUM
mporieci Ta TUTABKUM EJIEKTPOJIOM SJIEKTPOJIOM
PEKUM
3BapIOBaHHS
3BaproBaIbHUI XIMIYHUH CKJIaL XiMIYHUH CKIIaL XIMIYHUN CKIIaL - [xigmuBi pedoBUHH 3A, 1110
Marepiain MOKPHTTS Ta ¢brocy, 3BapIOBAILHOTO JIPOTY, YTBOPIOIOTHCS 31 3BAPIOBATTHHOTO
CTPYIKHS €JICKTPOJIA, | 3BapIOBAIbHOIO JiameTp MaTtepiany: cronyku Mn, Fe, Cr, Ni,
TiameTp IPOTY, AiaMeTp Ca, K, Na, Ti, F Ta in.
ApoTy
3BaproBaHUil XiMIYHHAN CKIIa] XiMIYHUHN CKITa] XimiuHu# ckmag Metanny | XiMigyHHHA [kianuBi peyoBUHH 3A, 110
MeTaj MeTany MeTany CKJIQJl METATy | YTBOPIOIOTHCS 13 OCHOBHOTO METaly:

Mn, Fe, Ni, Cr, Ti Ta iH.

3axucHul ras - - XIMIYHUH CKIaJ Apron [kianuBi ra3onoAiOHI KOMIIOHEHTH
3aXHMCHOTO rasy 3A, 1110 YTBOPIOIOTHCS 13 3aXUCHOTO
(cymiii), BUTpaTH ra3y Ta OTOUyK4O0i Ayry aTMochepu:
CO, NxOy, O3
TexHonoriuHi 3BaproBaJIbHUN 3BaproBaIbHUM 3BaprOBAIbHUNA CTPYM, 3BaproBasibHUN | PiBeHb BUUIEHHS HIKIUIMBUX PEYOBHH
napameTpu CTpYyM, Harpyra CTpYyM, Halpyra Hampyra JIyTd, BUJ Ta CTPYyM, 3A: IHTEHCUBHICTb, I'/XB; TUTOME
peKUMY IyTH, BUJ Ta IyTH, BUJI T MOJISIPHICTH CTPYMY, Harpyra Iyrd, | BUIUICHHS, I/KT 3BapIOBAJIHLHOTO
3BapIOBaHHS HOJISIPHICTh CTPYMY, | MOJSPHICTH IIBUJIKICT 3BapIOBaHHsA | BUJ Ta Mmarepiay; BMICT y OBITpi po6o4oi
HIBUJIKICTh CTpyMYy, HIBHJKICTh MOJIIPHICTD 30HH, MI/M°
3BapIOBaHHS 3BapIOBaHHS CTpyMY,
MIBUIKICTH

3BAPIOBAHHS




B mpoueci 3BaproBaHHSI €IEKTPOAHE MOKPHUTTS, (uroc abo cepueBuHa [1]]
IUIABJISITHCS, YTBOPIOIOYM IUIAK, SKUH, BUKOHYIOUM OCHOBHY (DYHKIIIIO 3aXUCTY
METaJIIYHOr0 PO3ILJIaBy BiJ HaBKOJIMUIIHBOI aTMOC(hEpH, B TOM ke Yac MepenIkomKae
BUIMAPOBYBAHHIO 3 HBOIO JIETIOYUX JIETOBAHMX e€JeMeHTIB. ToMmy TNOTeHIitHO
TOKCHUYHI METaJld, 110 HEOOX1aH1 NI 3a0e3nedeHHs] MOTPIOHUX (PI3MKO-MEXaHIUHHUX
BJIACTUBOCTEH 3BApHOTO I1Ba, Oa)XaHO BBOJMUTHU, KOJIU 1€ MOXJIMBO, B JpiT
(CJIEKTPOIHUM CTPHXKEHB), HIXK B €JIEKTPOIHE MTOKPUTTS, (uiroc abo cepueBuny I1/1.

Jlesiki JeTioui CKJIaZoBi 31 IIIAKOBOI OCHOBHU (OKCHUIM JYXHUX METaliB 1
GTOPUCTI CMONYKH) JIETKO TEPEeXOAsATh B 3A, TOMI SK OIIBIN TYroIIaBKI OKCHIA
MarHiro, 10 YTBOPUJIUCS 3 KapOOHATy MarHiro, 1 OKCUIU TUTaHYy MEPEeXoaiTh B 3A B
MaJuX KUTbKOCTAX. Jleski KOMITOHEHTH ITUTAKOBOI OCHOBH, OCOOJIMBO KapOOHAT
KaJIBIIif0, TIPU 3BAapIOBaHHI PO3KIANAIOTHCSA 3 YTBOPEHHSM BYTJICKUCIOTO Ta3y, SIKAN
Ji€ K 3aXUCHUW Ta30BHHA Oap’ep Mik aTMocdeporo, IO OKHUCHIOE, 1 PO3IUIABICHUM
METaJoM, 3aXUINAI0YX HOTO BiJ IEPEXOIY B a€pP030Jib 32 PaXYHOK OKHCHEHHS.

Yactuna 3A, mo yTBOpuUJacs 13 METaJIEBOro pO3IUIaBy, MOXE BCTyMHaTH B
XIMIYHY B3a€MOJII0 3 KOMIIOHEHTAaMHU aepo30Jii0, SKUU BUAUIAETbCS 31 IUIAKY,
YTBOPIOIOYHM COJI, CHJIIKATH, IIMIHENIl Ta CKJIAIHI CHOJYKH OKCHJIB, B PE3yJIbTaTi
YOro TOKCHUYHICTh KOMIIOHEHTIB 3A MOKE€ MOCHIIIOBAaTUCS a00 MOCIa0IIOBATHCS.
Heb6e3neunnM HACIiIKOM TaKoi B3a€MOJIIT MIDK METJIIYHUM Ta IIUIAKOBUM aepo30JieM
€ mosBa B 3A (mepeBaXHO NpH 3BAPIOBaHHI HEPXKABIIOUMX CTaJIei) BEIMKHUX
KUTBKOCTEH BHCOKOTOKCHYHOTO KaHIIEPOTCHHOTO IIECTUBAJICHTHOTO XPOMY, SIKUN
YTBOPIOETHCS y BUTIIAMI XpoMatiB HaTpiro 1 kaiito (Na,CrOa, KyCrO4) B pesynbrari
B3a€MO/IIi XpOMY, MPUCYTHHOIO B CTPUXKHI €JIEKTPOJIB, 3BapPIOBAJILHOMY JIPOTI Ta B
nuiakoBid ocHoBl, 3 Na,O Ta KO 31 mmakoBoi ocHOBU. Tomy uisi 3MEHIIEHHS
KAHIIEPOT€HHOI OE€3MEeKU 3BapHUX MAaTepiasliB HEOOX1JHO 3MEHIIUTH BMICT JIyKHHX
METaNliB y CKJIaAl E€JNEeKTPOJHOTO TMOKPHUTTS, (IIIOCY TOMIO, a00 X i TOBHOTO
YCYHEHHSI MOJKJIMBOTO KaHIEPOTeHHOTO €(deKTy 3BaprOBaHHS METANIB, 110 MICTAThH
XpOM, HEOOX1THO BUKOHYBAaTH MEXaHI30BaHUM CIIOCOOOM B 3aXHCHHX ra3zax JAPOTOM
CYLJILHOTO TIEPETHHY a0o0 TiJ TUIaBIeHUM (DIFOCOM 0€3 JOMIIIOK CIOIYK JIYKHHX
MeTaJiB.

3apyOikHI Ta BIIaCHI JaHl PO3POOHUKIB TMOKPUTUX €JIEKTpoAiB [HCTUTYTY
enexktpo3paproBanHs iM. €. O. IlaroHa moka3ywoTh, MmO XIMIYHHH ckiag 3A B
OCHOBHOMY 3aJICKUTh BiJl BMICTY B TIOKPHTTI 1 €JIEKTPOJHOMY CTPUKHI KOMIIOHEHTIB,
Kl XapaKTepU3YIOThCS BUCOKOIO MPYXKHICTIO MapiB (MapraHeulb, JyXKHI MeETajH,
(GTOpUCTI CHOJYKU Ta 1H.) 1 B4 OCHOBHOCTI IIJIAKy, IO YTBOPIOETHCS B pE3yJIbTaTI
TIaBJICHHS MOKPUTTS. OCHOBHICTD IUTAKYy YMHUTH BIUIMB HAa IHTCHCHBHICTB JOCTYITY
B 3A cnonyk JyXHux Ta JyxHozemenbHux metaniB (KO, Na,O, MgO, Ca0O). s
3MEHIIIEHHS PiBHS BUAJIEHb 3A HEOOX1THO 301IBIIUTH KUCIOTHICTh HIJIAKy 3 METOIO
MIJBUILLIEHHS B HbOMY BMICTY CTPYKTYPOYTBOPIOIOUMX aHIOHIB KPEMHIIO, TUTAHY Ta
TIOMIHIIO, K1 3HWKYIOTh 1HTEHCHBHICTh BHIMApPyBaHHS KaJlii0, HATPIIO, MarHiio 1
KaJIbIIif0, Ta 3MEHIITYBaTH BMICT KapOOHATIB MarHiro, MarHe3uTy, 1EJI003H 1 T. 1., a
TaKOX AJTFOMOCHITIKATIB KT 1 HATPIrO (PIKE CKIIO, CJIFO/IA, TTOJIHOBHI AT TOIIIO).

HalicipusTauBIiIUMU B TITI€EHIYHOMY BIIHONIEHHI € HHU3bKOTOKCHUYHI
CJIEKTPOJU 3 TIOKPUTTSAM PYTWIOBOTO BHUIY, PO3pOOJICHI, B CBii 4ac, JJIs 3aMIHU
pyIHOKHUCTUX enekTponiB. Tak, mpu 3actocyBaHHi enektpomiB AHO-1 mnutome
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BUJUIEHHA 3A, B TOMYy YHCII 1 Mapradiio, B 4...5 pa3iB MeHIIE B MOPIBHSIHHI 3
enexktpoaamu [IM-7.

[Ipu 3BaproBaHHI BHCOKOJIETOBAHMMH €JIEKTpoAaMu 3 (PTOPUCTOKAIbIIEBUM
HOKpHUTTAM (Ta30- Ta mnutakoyTBoproroua ocHoBa: CaF,-CaCo3-SiO;) ocHOBHMMHU
TOKCUYHUMHU KOMIOHEHTaMH 3A, 10 BUIUISIOTHCS B TOBITPS, € CIOIYKH XpOMY,
HIKEJI0, PO3YMHHI Ta Hepo3uuHH1 (ropunu, a Takox razonoaioni HF 1 SiF4. Ilpu
3aCTOCYBaHHI €JEKTPOIIB 3 pyTU-(pTopucToKabIlieBUM MNOKpUTTAM (T102-Cak,-
CaC0s3-SiOy), B sxux 3Hayna vactmHa CaF, 1 CaCOjz 3aminena pyrtwiom (TiOp),
piBEHb BHJUICHHS TBEPAUX Ta Ta3omoMiOHUX (PTOPHAIB 3HAYHO 3HIDKYEThcs. Lle
OB’ SI3aHO 31 3MEHILIEHHSM B €JIEKTPOAHOMY MOKpHUTTI yncTrHU CaFo.

Kpim Ttoro, BBeneHHs B 3BaproBaiibHuM mutak TiOy cTpumMye BUIICHHS
JeTiounx (TOPUIIB 3aBASKH OUIbII BUCOKIA Temmeparypi BumapyBaHHS TiF4, HIXK
SiF4. BcTaHOBNIEHO TakKoX, IO BUCOKOTPOTYKTHBHI €IEKTPOH, SIKi JIETYIOTh METall
IIBa 4Yepe3 CTPHKEHb, 3a0€3MeUyloTh 3MEHIIECHHS BHJJICHb CHOIYK XpOMY B
NOPIBHSAHHI 3 €JIEKTPOJAAMHU, JETYIOUMMH METal Yepe3 MOKPUTTSL.

Po3risiHyTi 3aKOHOMIPHOCTI BUKOPMCTaHI 1 MPH yJIOCKOHAJEHH! TITE€HIYHUX
XapaKTEPUCTUK MOPOIIKOBHX JIPOTIB, MPOIEC 3BAPIOBAHHA SKUMH 3a3BUYai
XapaKTepU3y€eThCs MIBUIIICHUM PIBHEM BUUICHb IIKIIJIUBUX PEYOBUH (30Kpema,
cnoJiyk (pTopy) B MOPIBHSAHHI 31 3BaPIOBAHHSM JPOTOM CYILIILHOTO Tiepepizy. Pasom 3
TUM, HasBHICTb Y JIPOTI IIJJAKOYTBOPIOKOYOi CEPLEBUHU A€ MOKJIUBICTH BUOMpATU
[IUIAKOBY OCHOBY, fIKa 3a0e3nedye MiHIMaJIbHUN pPIBEHb YTBOPEHHS IIKIJIMBUX
PEYOBHUH, OCOOJIMBO TBEPAMX Ta ra30MOIOHUX CIOIYK (TOPY.

[HTEeHCUBHICTh YTBOpEHHS 3A TMNpU MEXaHI30BAHOMY 3BapIOBaHHI Yy
BYIJICKUCIIOMY a3l JPOTOM CYILUIBHOTO MEpepi3y 3aJICKUTh BiJl XapaKTepy NEPEeHOCY
€JIEKTPOJHOTO METally 1 30UIbIIYEThCS 3 MIJABUIIEHHSIM HOro po30pH3KyBaHHS.
3acToCcyBaHHS K OPOIIKOBOTO JPOTY 3aMICTh JPOTY CYLIBHOIO NEpepi3y 103BOJIsIE
32 paxyHOK HasiBHOCTI B MOTO CEPIIEBUHI IMMUXTOBUX JOMIIIOK JIY)KHUX METAJIB, SIK1
CTaOUTI3yI0Th TOPIHHSA JYTH, 3HIKYBAaTH PO30PHU3KYBAHHS E€JIEKTPOJHOTO METaly 1
TUM CaMUM 3MEHIITYBAaTH PIBEHb BUIUICHD 3A.

BueHrMu 3anmponoHOBaHO Ccroci0 pO3paxyHKYy Ta pPerytoBaHHS TOKCHYHOCTI
3A, sKI YTBOPIOIOTHCS TPU 3BApIOBaHHI IMOPOLIKOBUMH JpOTaMU Ta JpOTaMu
cynineHOTO nepetury. Lleit crocid 6a3yeThcs Ha 3HMKEHHI TOKCHYHOCTI 3A IUISIXOM
BBEJICHHs B PO3IUIaB PO3PaxOBaHOI (HA OCHOBI BCTAHOBJIEHOI MAaTEMaTUYHOI MOJENI
BUTIAPYBaHHA) KUIBKOCTI €JIEMEHTa-PeryJisiTopa, SKUi Mae aHoManbHy (Ha 2-3
IOpSAKK OiNblIy) BiIHOCHY JIETIOUICTh HOrO Hmapy Ta BHCOKy — Oinbme 5 mr/m® —
IPaHUYHO JOMYCTUMY KOHIIEHTpaIli€o Woro aeposomto. [Ipu 3BaproBaHHI OpoH3 B
poJIi eJIeMEeHTa-PEryIsiToOpa BUKOPUCTANIM IIUHK, a JIJIs aTIOMIHIEBUX CIUIaBIB — IIMHK
Ta MarHid. Po3paxyHku mokaszanu, 110 Opu BBeAeHHI B mopomkoBuid apit 0,35 %
LIMHKY HEOOXIAHWI MOBITPOOOMIH BEHTWJISIT MOXHA 3MEHIIMTH y 8§ pasiB, IO
NpUOJIM3HO BIAMOBIIAE TAKOMY K 3HM)KEHHIO TOKCUYHOCTI 3A, AKUH YTBOPUBCA NPU
3BapIOBaHHI JJAHUM JIPOTOM.

VY II0CKOHAJIGHHST CKJIQy 3BaprOBaJIbHUX (IIFOCIB 3 METOI0 MOJIMIIEHHS iX
TITIEHIYHUX BJIACTHUBOCTEH 3A1MCHIOBAJIOCS NUISIXOM 3MIHM HWOTO IIJIAKOBOi OCHOBH.
Bimomi BucokokpemHucti mapranieBi ¢atocu mapok AH-348, OCII-45 ta AH-60
MaloTh BIJHOCHO BHMCOKY TOKCHYHICTb, OOYMOBJIEHY HAsIBHICTIO B HHUX BEJIMKHX
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KUTbKOCTEN (ropucToro Kampilito. EdekTuBHHUM crmocoOOM 3HUKEHHS BUIIICHb
JeTrounx (TOPUIIB MPH PO3IJIABICHHI (PIIFOCY € BBEIEHHS 10 WOTO CKIAAy OKCHUIY
TUTAHY 3aMICTh JEAKOi KIJIbKOCTI (PTOPHUCTOrO KaJbIIO 1 JIOKCHAY KpPEeMHIIo, SKi
CTaHOBJISITh OCHOBHY YaCTHHY BiJl 3arajibHOI KUTBKOCTI aep030JIi0, IO YTBOPIOETHCS.
[Ipy oMy 3HUXKYETHCS PiBEHb BHAUIEHb 3A 1 BMICT B Horo ckiaai (GTOpUCTOro
KaJbIlifo, (PTOPUCTOTO BOJHIO Ta TEeTpapTOPUCTOro KpemHito. lle moscHioeThes
OLTBIII BUCOKOIO TEMIIEPATYpOIO0 BUMAPYBAaHHS OKCHUIY THTaHy i TETPapTOPUCTOTO
TUTaHy, MO yTBOPIOETHCS B pe3ynbTaTi B3a€MOIl OKCHAY THUTaHy 3 (bTOpI/ICTI/IM
KaJbIlleEM, 1 Mae ntHmeHy TEMIEpaTypy BUNAPOBYBAHHS B MOPIBHSIHHI 3
teTpadTopuctuM KpeMHieM. Ha OCHOBI OTpuMaHUX pe3yJbTaTiB Oyiu po3poOIieHi
HOBI cepiitai (mocu Mapoxk AH-36, AH-64 ta AH-65, sxi 3a pesynbpraramu
CaHITApHO-TIT1€EHIYHUX Ta OI0JOTIYHUX BUIPOOYBaHb MOKa3alM 3HAYHY IepeBary
nepen pmrocamu AH-60 Ta AH-348.

4.2. Bubip 3axucHOro rasy

[Ipu MexaH130BaHOMY 3BapIOBaHHI B 3aXMCHUX Tra3ax piBeHb YTBOpPEHHS 3A Ta
Horo XIMIYHMM CKJaJ B 3HAYHIA Mipl 3ajekaThb BiJI OKHCHIOBAJIBHOI 3/IaTHOCTI
3axucHOTO Tazy. AktuBHUM Tra3 CO,, BUKOHYIOYM 3aXMCHI (DYHKIT MeTaly IBa, B
TOM K€ Yac € OKMCHIOBAYEM 1 CIIpHUsi€ YTBOPEHHIO 3A sK 3a paxyHOK BHIIapyBaHHS,
TaKk 1 3a paxyHOK OKHCHEHHS €JIEKTPOJIHOIO Ta OCHOBHOTO MeTany. Tomy
3BaproBaHHsa B CO, XapaKTepHU3yeThCA BIIHOCHO BUCOKHMM PiBHEM BHUAUICHHS 3A, a
TaKOX LIKIJTIMBUX ra30yTBOprorounx KoMrnoHeHTiB CO, NO, NO,. BBenenHns B ckiaj
3aXMCHOI CyMillll IHEPTHOTO ra3y (Ar) mocnaditoe ii OKMCHIOBAJIbHY 3/IaTHICTh 1 TUM
caMUM 3HW)XKY€E pIBEHb BUIUIEHb 3A, OCKUIBKM NpPHU I[OMY HKHOrO YTBOPEHHS
BIIOYBAEThCSl TUTBKM 332 PAaxXyHOK BUIIApyBaHHs MeTainy. KpiM TOro, 3MeHINEHHS
yTBOpPEHHSI 3A MOSICHIOETHCS 3MIHOIO XapakKTepy IMEpPEeHOCY €JIEKTPOAHOIO METally
(pu 3BaprOBaHHI B aprOHOBUX CYMIIIIaX BiH CTA€ CTPYMUHHUM) Ta 3HIKCHHSIM PIBHS
Horo po30OpuskyBaHHs. Tak, Mpu BUKOPUCTAHHI 3aXHCHOTO Ta3y Yy BUIJISAL CyMIIIl
Byrnekucioro razy (30 %) 13 apronom (70 %) 3amicTh BYIJIGKHCIIOTO Tazy
IHTEHCUBHICTh YTBOpPEHHs 3A Tpu 3BapiOBaHHI Ha ONTUMAIBHHUX PEXKUMAaX
3HM)KYETBCSI OUTBILL, HIXK Y 2 pa3u, MUTOMI BUAUIeHH 3A — B 2,5 pa3u (quB. puc. 4.2 1
4.3). [Ipu BUKOpHCTaHHI 3aXUCHOTO a3y, KU MiCTUTh 25 % ByrJiekuciaoro rasy, 70
% aprony Ta 5 % KHCHIO, IO MiJIBUIIY€ OKHCHIOBaJIbHY 3HAaTHICTh 3aXHCHOIO
cepelnoBuIlia B MOpiBHSAHHI 3 3axucHuM razoM (30 % Byruekucnoro razy ta 70 %
aprony), piBeHb BUJJICHb 3A JIEIIO IMiIBUIIYETHCSI.

Crin TakoXX BpaxOBYBaTH, IO MPU 3BapIOBAaHHI B aprOHOBUX CyMiIIax pi3Ko
MJICUTIOETBCS. IHTCHCUBHICTD YIBTPa]ioeTOBOTO BUIIPOMIHIOBAHHS 3BapIOBATBHOI
IyrH, SKe € TMPUYMHOI0 TMiJABUIICHOTO YTBOPEHHS 030HYy. I[Ipuuomy o30H
YTBOPIOETHCSI HE TUIHKHU B 30H1 JIyTH, ajie i Ha JEesAKii BIACTaH1 BiJ HEl, SMEHIIYIOUU
CBOIO KOHIICHTPAIIII0 MPOIOPIIAHO BiACTaHI BiJ Ayrd. TOMy BUHUKAIOTh JOJATKOBI
npo0semMu, OB’ SI34H1 3 JIOKAJII3alli€l0 030Hy B 00’€Mi 3BapIOBAIIBHOIO MPUMIILIEHHS
a00 3 HEOOX1/IHICTIO €KpaHyBaHHS BUITPOMIHIOBAHHS IyTH.
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CrtpumyBaTu YTBOpeHHS 3A HUIIXOM OCIA0JICHHS OKHUCHEHHS E€JIEKTPOAHOTO
MeTaJdy MOXKHa SIK 3a pPaxyHOK 3MIHM CKJIaJy 3aXHCHOTO CepeloBHIla, Tak 1 3a
PaxyHOK 30UTBIIEHHS IUIOII Ta30BOT0 3aXKUCTY. SKIIO MPOCTO 301UIBIIMTH IIBUIKICTh
Mo/iaul 3aXUCHOTO ra3y, TO 1€ MOXE MaTH NMPOTUJICKHUM ePeKT, Tak sIK IMiJBUIIECHA
HIBUKICTh CTPYMEHIO 3aXMCHOTO T'a3y MOKE MPU3BECTH J0 3aTATYBAHHS B 30HY JIyTH
KHCHIO 3 HAaBKOJUIIHBKOI aTMochepu. 3a3Buyail Kpaluii 3aXUcT 3a0e3MeuyeThesl IpU
HU3BKUX IIBUJKOCTSAX I[OJadl 3aXUCHOTO Tra3y, OJIHAK BIH MOXE 3/yBaTUCS
npoTsAramMu MoBiTpsi. ONTUMAIBHUAN Ta30BUH 3aXUCT MOKHA 3a0€3MEUNTH 32 PaXyHOK
30UTBIIIEHHST HOTO IUIONI MUISXOM 3aCTOCYBaHHS JPYroro Tra3oBOTO COTLUIA
KOAKCHaJIbHO MEPIIOMY.

4.3. Bu0ip TexHOJIOTIYHHMX MapaMeTPiB pe;KuMy 3BapIOBAHHS

PerymtoBaHHs pexXrMy 3BaprOBaHHS (CUJIM 3BapIOBAJILHOTO CTPYMY Ta HANPYTU
JyTH) TIPUBOJUTH JI0 3MIHHM PIBHS BUILICHb 3A. 3aI€)KHOCTI PiBHIB BUILIEHD 3A Bij
peXUMy 3BaplOBaHHS MalOTh CKJIAQIHUN BUTIAL: 31 30UIBIICHHSM BEITUYMHU
3BaprOBAJILHOTO CTPYMY Ta OJIHOYACHO HAIPYTW IYTW IHTEHCUBHICTh YTBOPEHHS 3A
CIIOYATKY MIJBUIYETHCS, MOTIM 3HIKYETHCSA IO TMEBHOTO MIHIMAJIBHOTO 3HAYEHHS,
micasi 4Oro 3HOBY Mo4MHae 3poctatu (nuB. puc. 4.2 1 4.4). Ilpu upoMy nuTOMI
BUIUIEHHS 3A B OCHOBHOMY 3HIDKYIOThCS (mB. puc. 4.3 1 4.5).

Taki ckiaaHi 3aJeXHOCTI PIBHIB BHIAUIEHb 3A Bl peXUMY 3BApIOBaHHS
MOSICHIOIOTHCSl BIUIMBOM Ha TpOIEC BUAUICHHS 3A TMOTYKHOCTI IyTH, XapakTepy
NEPEHOCY EJIEKTPOJHOTO METAaIy Ta PIBHS HOro po30pH3KyBaHHS, IO 3aJE€KHUTh, B
CBOIO 4Yepry, BiJ CKJIaAy 3BaplOBAJIbHUX JpPOTIB, 3aXHCHOIO Ta3zy Ta pPEXKHUMY
3BaproBaHHA. Ha JuIsHII peXuMiB 3BapIOBaHHS, B MeXaxX SIKOiI 1HTEHCHBHICTb
yTBOpeHHsT 3A  30UIbIIyeETbCS TPU  MIABUINEHHI  3BAapIOBAIBHOIO  CTPYyMY,
3BapIOBAJbHUN TMPOIEC CYMPOBOKYETHCS KOPOTKUM 3aMUKAHHSIM  JIyTOBOTO
MPOMIKKY KparuisiMH €JIEKTPOJAHOTO METally, a BHOYXH MEepEeMUUYOK MOCHIIOIOTH
IHTEHCUBHICTh BUKHIY Tapu 3a MEX1 AYrd. AHAJIOTIYHUM 3MiHaM y piBHI BHUJLJICHb
3A chopusie 301IbIICHHS JOBXHHHM JYTH, a BIJIMOBIAHO, 1 4Yacy IEpeHOCYy Ta
BUIIAPYBaHHA Kpanenb MeTtany. [Ipu nmepexo/ii 10 kpamneabHOro abo 10 CTPyMHUHHOTO
nepeHocy 0e3 3aMUKaHb JYTOBOT'O MPOMDKKY, a TaKOX IO Mipl 3aHYpEHHS IyTU Y
BaHHY, BUKIMKAaHUM TOAAIBIINM  301IBIICHHAM  3BapIOBALHOTO  CTPYyMY,
IHTEHCUBHICTh YTBOPEHHS 3A TMOYMHAE 3HUKYBATUCA Ta JOCATAE MIHIMYMY IMpHU
MOBHOMY 3aHYpEHHI1 IyTH.

OTxe, MpU 3BapIOBaHHI B 3aXMCHHUX Ta3ax JIpPOTOM CYLUIBHOTO Mepepi3y B
MeXaxX TEXHOJIOTTYHO JOIMYCTUMUX PEKHUMIB 3BaApIOBAHHSA 1CHYE AUISTHKA 3MEHIIIEHOTO
BuauieHHs: 3A. Sk BugHo 3 puc. 4.2 ta 3.3, npu 3BaproBanHi B CO, cram Ct3cn
aporom CB-0812C miamerpoMm 2 MM (CTpyM MOCTIAHHI 3BOPOTHOI MOJSPHOCTI) B
iaTepBaii 400...430 A iHTEeHCUBHICTh yTBOpeHHS 3A 3HMWXKYyeThes 13 1,50 mo 0,75
r/xB, a nmutomi BuaieHHs — 3 14,00 go 4,50 r/kr. IligBuIlleHHS 3BaprOBAIBHOTO
CTPYMY 3 PEXHUMY, SIKMI 3BHMUYaiiHO 3acTocoBYyeThbes (400 A) 10 peKOMEHI0BAHOTO 3
ririeHiyaux no3utiii (430 A) mosBosisie mpu 30epiraHHi MPOAYKTUBHOCTI IPOIIECY
3HU3UTH NTUTOMI BUIIIEHHS 3A OUIbII, HDK Y 3 pas3u 1 BIAMOBIIHO 3MEHIIUTH 00’ €MHU
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HE0OX1qHOT BeHTW AT, JlUIsTHKa pI3KOT0 3HWIKEHHS IHTEHCUBHOCTI BHUUICHb 3A
BIJIMOBIA€ PI3KOMY 3aHYPEHHIO IyT'M B OCHOBHUM MeTaJs 1 BIIOYBAETHCS MPH TTEBHUX
3HAUEHHAX TMOTYXXHOCTI JYrH, IO BHU3HAYAETHCS, HacamImepen, JdlaMeTpoM
3BapIOBAJILHOTO APOTY (B JaHOMY BUMAJKY 1€ — 12,3 kBT).

JlinsHka 3Ha4eHb CHIM CTpyMy, L0 3a0e3nedye MiHIMajgbHE BUAUICHHS 3A
(0,7...0,8 1/xB) mpu 3BapIOBaHHI B AprOHOBUX CYMIIIaX 3HAXOAHUTHCS B Mexkax
370...500 A, npu 3BaproBaHHI B ByTIJIeKMCIOMY Ta3i — B Mexkax 420...500 A. 3aBasku
TOMY, IO JUISHKA CTPYMY 3 MIHIMQJIbHUMHM BHIUICHHAMH 3A TPU BUKOPUCTAHHI
aproHOBUX CyMIIIEH MOYMHAETHCS MPU OUIBII HU3BKUX 3HAYEHHSX 3BaprOBAJILHOIO
CTpyMy, HIX Y BUNaAKy 3BaptoBaHHs B COa, 3aCTOCYBaHHS IUX CYMIIIEH PO3IIUPIOE
MOJKJIMBOCTI MaHEBPYBAaTH Yy TEXHOJIOTIYHO JOMYCTUMOMY Jialla30Hi PEXUMIB
3BapIOBAHHSI Ta 3HWKYBATH BUIJICHHS a€pO30JIIO.

JlocmikeHHs 3aleKHOCTE piBHIB BUAUICHD 3A Bl peXUMy 3BaproBaHHS Ta
J1aMeTpy 3BaproBajibHOro apoty (auB. puc. 4.4 1 4.5) mnokasywThb, L0 MpHU
BUKOPUCTaHHI JIpoTy MeHmoro aiamerpy (1,6 MM) Ha pexumax, skl 3a3BUYai
3aCTOCOBYIOTh B IIOPIBHSHHI 31 3BaplOBaHHAM JpoToM aAiameTrpoM 2,0 MM,
IHTEHCUBHICTh YTBOPEHHS 3A 3HMKYETHCS MPUOIU3HO B 2 pa3u, MATOMI BUIILJICHHS —
B 2,5 pas3u. [Ipu 11boMy MakCUMyM Ta MIHIMYM IHTEHCHBHOCTI BuilIeHb (puc. 4.4)
B1IOYBaIOTHCS MpU OUIBII HU3BKUX 3HAUYCHHSIX 3BapIOBAJIBLHOIO CTPyMy, IO
MOSICHIOEThCST BITMBOM HA BUWAUICHHS Aaepo30JII0 3MiH XapakTepy THepeHocy
eJeKTpoAHoro merany. lIpu 3actocyBaHHI APOTIB MEHIIOTO JlaMeTpy Il 3MIHU
XapakTepy MEepeHocy MeTaldy 1, BIANOBIAHO, AUISIHKA PEXHMIB, siKa 3a0e3neuye
MIHIMAQJIbHE BUJUICHHS a€pO30JII0, MOYMHAETHCS MPHU OLIbII HU3ZBKUX 3HAYECHHSIX
3BapIOBAJILHOTO CTPYMY, 1110 J03BOJISI€ 3HAYHO 3HU3UTHU PIBEHb IIKIIJTUBUX BUALICHB
K 32 paxyHOK BUOOpY BIJAMOBIAHOIO PEKHMMY 3BaplOBaHHS, TaK 1 3a PaxyHOK
3aCTOCYBaHHS JAPOTiB MEHIIIOTO aiameTpy (auB. puc. 4.4 1 4.5).

TakuMm 4MHOM, MpU PO3pOoOIl TEXHOJOTIYHUX PEKOMEHIAIN M0 3HMKCHHIO
pIBHS IIKIAJUBUX BUIUJICHH TMPU MEXaHI30BAHOMY 3BAapIOBaHHI B 3aXMCHHUX Ta3ax
HEOOX1THO KEPYBATHUCS TAKUMHU 3aKOHOMIPHOCTSIMU yTBOpeHHS 3A:

1. XimiuHUi CKJIaJ aepo30JIi0, III0 YTBOPIOETHCS MPHU 3BAPIOBAHHI B 3aXMCHUX
ra3ax, BU3HA4Yae€TbCsi B OCHOBHOMY CKJIQJIOM 3BaplOBAJILHOTO APOTY Ta 3aXHCHOIO
rasy.

2. |HTEHCUBHICTb YTBOpPEHHS 3A 3aJeXWTh, MO-TIEpIIe, BiJ MOTYXHOCTI
3BapIOBAILHOT IyTH; TO-ApPYyre, BiJ XapakTepy MEPEeHOCY ENEKTPOJHOTO MeTaly i
CTyNEeHSI MOro po30pWM3KYBaHHS TaKOX 3aJeKHOTO B XapakTepy IepeHoCcy
eJeKTpogHOro Metanmy. OcTaHHIM, B CBOK Yepry, BHU3HAYAETHCA PEKUMOM
3BapIOBAHHS, CKJIAJOM 3BapIOBAILHOTO IPOTY Ta 3aXMCHOTO Tasy.

3. Ilpu 3BaproBaHHI Ha peXUMaXx 3 KOPOTKUM 3aMUKAHHSM JTYTOBOTO
IPOMIXKKY YTBOPEHHIO Ta BHIJIEHHIO 3A B OTOUylOuy aTrMmoc(epy crnpusitorh, mo-
nepiie, pi3ke MiABUILEHHS THCKY B 30HI OYTM B pe3yjbTaTi BHOYXy MNEpEeMUYKH
eJIEKTPOJIHOTO METally, [0 € MPUYMHOIO PO30pU3KYBaHHS, 1, MO-APYre, TOJAATKOBE
BUMAPYBAaHHA 3 OpH30K I[OTO MeTany. PiBeHb poO30pHU3KYyBaHHS €JIEKTPOJIHOTO
METally BHU3HAUAEThCS  CKJIAJOM  3BaplOBAJIBHOIO  JPOTY, OKHCHIOBAJIBHOIO
BJIACTHUBICTIO 3aXMCHOTO Ta3y Ta PEKHUMOM 3BAPIOBAHHS.
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4. TligBumeHHS OKMCHIOBAJIILHOI 3JJaTHOCTI 3aXHMCHOTO Ta3y 301bIIy€e piBEHb
yrBopeHHs 3A. Tomy BBEIE€HHA B CKIaJ 3aXHUCHOI arMocdepu IHEPTHOTO Tazy
(HampuKIIal, aproHy) 3HIXKYE piBEHb BUILICHD 3A.

5. 30UIbIIEHHS THTEHCUBHOCTI YTBOPEHHS 3A 3 MIJIBUILIEHHIM 3BapIOBAIBLHOTO
CTpyMy Ta HamNpyTd AYTH CIOCTEPIraeThCs MPHU IMEPEHOCI MeTaly 3 KOPOTKUMHU
3aMHUKaHHAMH. 3 TMEPEXO0JI0M JI0 KParUIMHHOTO TepeHocy 0e3 3aMUKaHb JIyTOBOIO
MPOMIKKY a00 /10 CTPYMHUHHOI'O IMEPEHOCY 1HTEHCHUBHICTh YTBOpPEHHs 3A TNOYMHAE
3HIKYBATHCS 1 JOCATAE MIHIMYMY TIPH 3aHYPEHHI IyTH B 3BapIOBAJIbHY BaHHY.

6. Jlns KOKHOTO JiaMeTpa 3BapIOBAILHUX APOTIB ICHYIOTh TEBHI 3HAYEHHS
3BApIOBAILHUX CTPYMIB, TMpPH SKUX BHUIUISETHCS MaKCHMajbHa KIUIBKICTH 3A, 1
TUTSTHKA CTPYMIB, 110 3a0e31euye MiHIMajIbHy 1HTEHCUBHICTh YTBOPEHHS a€pO30JIIO.

7. Ilpu BUOOpPI TEXHOJOTI] 3BaprOBaHHS HEOOXITHO KEPyBaTUCS CHCTEMOIO
“CKJIall — peXHUM 3BapIOBaHHS ", OCKUTBKH I KOXKHOI MapKH 3BapIOBAIBHOTO JAPOTY
ICHYIOTb CBOI II€BHI 3HaYEHHS 3BapIOBAJILHUX CTPYMIB, 10 3a0€3MeYyI0Th MiHIMAJIbHI
BUJIVICHHS a€PO30JTIO.

4.4. Buoip 3BapioBaJbHOI0 0018 THAHHS

[3 HaBemeHWX BHUIIE 3aKOHOMIPHOCTEH TaKOX BHUIUIMBAE, IO 3HIKYBATH
piBeHb YTBOpEeHHA 3A MOXHA IUISIXOM 3aCTOCYBaHHS BHCOKOIHAYKTHBHHX JKEpel
€Heprii, sKi, 0OMEXYIOUU MIJBULIEHHS CHJIM CTPYMY IiJ 4aC KOPOTKOTO 3aMUKaHHS,
3MEHIIYIOTh CUJIy BHOYXy METAJIYHOI MEPEMHYKH MK JPOTOM Ta 3BapIOBaIbHOIO
BaHHOIO, a TaKOX NUIAIXOM 3aCTOCYBAHHS TPAH3UCTOPHHUX 3BapIOBAJIBHUX JHKEPEll
eHeprii 3 eJEKTPOHHUM KEPYBAHHSM BHXIJHOTO CHUTHaly, IIO JO3BOJIAE KEpyBaTH
IEPEHOCOM EJIEKTPOAHOIO METaly.

OaHuM 13 Takux CrnocoOiB 3MEHIICHHS PiBHS BUAUICHHS 3A 3a paxyHOK
KEpyBaHHS IEPEHOCOM E€JEKTPOAHOIO METally € 3BAapIOBAHHS  IMITYJIbCHUM
MOAYJIbOBaHUM cTpyMoM. Lleii cnoci® 3BaproBaHHS B MOPIBHSHHI 31 3BapIOBaHHSIM
HEMEPEPBHUM CTPYMOM JIO3BOJISIE TIOBHIINIE pPeali3yBaTH MOXJIUBICTh 3HUKEHHS
KOHIIEHTpaIlli TOKCMYHOTO MapraHilio B 3A 3a paXyHOK HEPIBHOBAXHOT'O YTBOPECHHS
aepo30J110, OLIBII 3HAYMMOTO IMPHU 3BApPIOBAHHI MOJYJIbOBAHUM CTPYMOM, a TaKOXK
3MEHILIUTH 3arajbHy 1HTEHCUBHICTh BUJUIEHHS 3A 0€3 3HWKEHHS MPOJYKTUBHOCTI 1
Koe(dillieHTa pPO3IUIABIEHHS EIEeKTPOJAHOro MeTaiy. MonynioBaHHS cTpymy (ioro
nepioIMyHe 3HWKEHHS T 4Yac Tay3) MNpu 3BapIOBaHHI 03BOJISE TMOCTAOUTH
IHTEHCUBHICTh BUAUICHb 3A B TOPIBHSHHI 31 3BUYANHUM JIYTOBUM 3BapIOBaHHSIM
BHACIIJIOK 3MEHIICHHS KUIBKOCTI TEIUIOTH, 1[0 BUAUTSIETHCS B 30H1 3BaproBanHs. [Ipu
POMY 3HWKEHHS 3arajbHOi MOTY)XHOCTI JYr'M 3a paxyHOK Iay3 3MEHIIye
HEMOTPIOHMM HAIJUIIOK EHEepTii, sSKa Mae MICIle TMpPU 3BapPIOBaHHI HEMEPEPBHUM
CTpyMOM 1 sfKa ¥Je Ha TeperpiBaHHS Ta BUIAPYBaHHS MaTepiadiB, IO
pO3MIABNSAIOTECA. |HTEHCUBHICTh YTBOPEHHS 3A MOCIAOMIOETHCS 31 3MEHIICHHSAM
CTPYMIB IMIYJbCY 1 May3HW, 4acy IMITYJbCy Ta 31 30LIBLIEHHSM TPUBAJIOCTI May3H.
HeoOxigHO TakoX mam’gTaTH, MO NpU BUKOPUCTAHHI JIaHOTO IMPOLIECY HA 3BapHHUKA
MO’K€ HETaTHBHO BIUIMBATH MYJILCAIliS ICKPABOCTI HU3HbKOYACTOTHOT MOTYJISIIII.
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4.5. Bu6ip cnoco0y 3BaproBaHHA Ta 3BAPHOBAJIBLHOI0 MaTepiaxy

AHaJ3 po3paxyHKOBUX JAHUX HEOOX1THOTO 00’ €My TOBITpS, KK 3a0e3meuye
3a JIONOMOTOI0 BEHTWJIAALIT po30aBieHHs mkianuBux pedoBuH 3A o ['JIK mokasye,
o0 BUOIp Croco0y 3BaproBaHHS (SAKIIO JO3BOJISAIOTH BUMOTH JO SKOCTI 3BapHOTO
IBa) Ja€ MOXKJIUBICTh 31ACHIOBATH CYTTE€BHH BIUIMB Ha YMOBH Mpalli 3BapHUKIB
(tabn. 4.2). Tak, HampuKiaja, 3aCTOCYBaHHS HaIliBaBTOMATHYHOTO 3BapIOBaHHS Y
BYTJICKHCIIOMY Ta3l JpOTOM CymutbHOTO mepepizy tumy CB-0812C 3aMicTh pydHOTO
3BApIOBAHHS E€JEKTPOJAMH 3arajlbHOTO MPU3HAYCHHS a00 MOPOIIKOBUMH JIPOTaMHU
JI03BOJISIE€ 3HU3UTH BMICT IIKIITUBUX PEYOBHH Y MOBITPi poO0OYO0i 30HU B CEPEIHBOMY
OUTBII, HIXK Y 2 pa3u, BIAMOBITHO 3MEHIITUTH MOBITPOOOMIH BEHTHJIAIIT 1 UM CaMUM
y 2 pa3d MiIABUIIUTH EKOHOMIYHHUN e(eKT 3a paxyHOK 3HIDKEHHS BHUTpAT Ha
CJIEKTPOCHEPTIIO IS BEHTHITFOBAHHS.

Tabnuys 4.2
Bumoru 10 npoxyKTUBHOCTI BEHTHJISIITIL
HeoOxinnuii
Croci6 gyroBoro 3BaproBaHHS, 3BapIOBAILHUN MaTepial 00’eM TOBITpPs
BEHTHJIALI,
ME/KT

Pyuyne 3BaproBaHHs ByrieneBux Ta HHU3bKosieroBaHux craned | 1800...6600
€IEKTpOJAaMHU 3arajlbHoro npusHadeHHsa mapok AHO, YOHUH,
MP ta iH.

3BaproBaHHs cTayi nopoikoBumu Apotamu Mapok [IIT-JICK, | 1900...7300
[1I1-AH Ta 1H.
HamiBaBromaTuuHe 3BapioBaHHsS y Byryiekuciaomy raszi aporamu | 2000...3100
CB-081"2C, CB-10I"2-H2-CHT, DI1-245
PydHe 3BaproBaHHsI aIOMiHIIO B ApTOH1 HETUIABKUM €JIEKTPOJIOM 1000

HamiBaBTomaTuyHe 3BaprOBaHHS AaJIOMiHIIO B aproHi japotom | 7500...8800
tuny AMI'

ABTOMaTHyHE 3BaproBaHHA ctaii mia ¢aocom Mapok AH, ©H, 40...400
OCII-45, 48-O® Ta iH.
ABTOMaTUYHE 3BapPIOBaHHS CTalll MiJ KEpaMidyHUMH QIirocamMu 70...1100

mapok AHK, JKC, K, KC

3acTocyBaHHS 3BaprOBaHHS IMiJl TUIABJICHUMHU (IIOCAMU 3aMICTh PYYHOTO
3BapIOBaHHS €JIEKTpoAaMu ab0 TMOPOUIKOBUMH JIPOTAMHM J1a€ MOXIIMUBICTh Y
cepeanbomy y 20...40 pa3iB 3MEHIIUTU MOBITPOOOMIH BEHTHJISIIT B 3aJI€KHOCTI BiJl
MapKkyd 3aCTOCOBYBAHMX 3BaplOBAJIbHUX MarepiaiiB abo ¢urociB. 3BaproBaHHS
ATFOMIHII0 HEIUTABKUM €JICKTPOAOM 3aMiCTh 3BapiOBaHHA IpoToM TUy AMI 3HMXKY€E
1HTEHCUBHICTh MOBITPOOOMIHY OUNIbIIL, HIX Y 7 pas3iB.

BukopucTaHHs HamiBaBTOMAaTUYHOTO 3BAapIOBaHHS YaBYHY CIEIiaIbHUMH
JPOTaMU Ha OCHOBI CIUIaBY MiJli Ta HIKEJIO 3aMICT PYYHOTO 3BapIOBaHHS MOKPUTUMU
enexkrpogamu MHU-2 Ta O3Y-2, ki MICTITh TaKOXK, KpiM BKa3aHUX CJICMEHTIB,
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Maprasenb 1 PTop J03BOISE 3HU3UTH IHTCHCUBHICTH BUIUICHHS IIKIJTABUX PEUOBUH
y JeK1IbKa pa3 (3aranbpHy KiabkicTh 3A B 3...4, mapranito a0 3, miai B 1,5, Hikento
OinbIe 3), a TAKOK YHUKHYTH HAJXOJUKEHHS B TIOBITPSI poO0Y01 30HU CIOIYK (QTOPY.

3acTocyBaHHs AJi 3BaplOBaHHS YaBYHY JIPOTIB Ha OCHOBI 3aii3a Mapok CB-08
ta CB-081'2C n03BoJIsI€ 111€ CYTTEBIIIE MOJIMIIUTHU TIFE€HIYHI XapaKTepUCTUKU 3A 3a
paxyHOK IMOBHOTO BHKJIIOYEHHS 3 iX CKJIaMy Mifi Ta Hikemto. [lpu 3actocyBaHHI UX
JPOTIB MOBITPOOOMIH BEHTHJIALIT MOKHA 3MEHITUTH Y 3...28 pa3iB y MOPIBHAHHI 31

3BapIOBAHHSIM JIPOTaMU Ha OCHOBI Mifl Ta HIKeI0, a TakoX apoTtom mapku [TAHY-
11.

4.6. PexoMenaallii 10 3HUZKEHHIO BU/ILVIEHb 3BAPIOBAJILHUX 2€P030.1iB

He nuBnsuuch Ha Te, WO 3BaplOBalIbHI MaTepiaii Ta O0O0JIaHAHHS
CTBOPIOIOTHCSI 3 METOIO 33JJ0BOJIBHUTH BUMOTH JI0 SIKOCTI IIBa 1 3a0€3ME€UNUTH BUCOKY
MPOJYKTUBHICTh Tpalli, BCe OUIbII CYBOPUMH CTAlOTh BUMOTHU JO 3a0€3MeUeHHs
HEOOX1THOT YUCTOTH TOBITPS Y BUPOOHUYOMY TpuUMIIIeHHI. sl 3a10BOJIEHHS 1HX
B3a€MOCYIIEPEUSIUBUX BUMOT YC€ YacTillle MPUXOAATh O KOMIIPOMICHUX PIIIE€Hb, SIK1
JTI03BOJISIIOTh, B TIEBHIA MIpl, MOJIMIIUTH 1 TIT€HIYHI XapaKTEPUCTUKU TPOIECIB
3BaproBaHHd. [llupoki MOXIMBOCTI JJis 3MEHIICHHS BHUAUIGHb 3A Ta MHOro
TOKCUYHOCTI MO’KHA 3J1MCHUTU HUISXOM 3MIHM CKJIaJy 3BaplOBaJIbHOrO0 MaTepiaiy.
barato 3 Takux 3MIH MOXXHa 3[1MCHIOBATH, HE POOJSYM HETaTUBHOIO BIUIMBY Ha
3BaproBajgbHUi mnponec. Lle HeoOXigHO BpaxoOByBAaTH Ha CTajli pO3pPOOKM HOBHX
MatepiaiiB ad0 YJOCKOHAJIEHHS ICHYIOUMX, KEPYIOUHUCh NPH IIbOMY BHUKJIAJACHUMHU B
JAHOMY PO3AUI 3aKOHOMIpPHOCTAMH. BuOip pexuMy 3BaproBaHHS HEOOX1JHO
3MIMCHIOBATH MpU po3poOlll TEXHOJOTIi 3BapIOBaHHS B KOXHOMY KOHKPETHOMY
BUIAJIKY 3 YpaxXyBaHHSM BHMOT JI0 3BaprOBaHOi KOHCTPYKIli. JIeIKuX MOJIMIIeHb
TIT1€EHIYHUX XapaKTePUCTUK MPU 3BapIOBaHHI MOXKHA JOCSTTH ILISIXOM Crienu(iaHuX
3MIH 3BaproBaJbHOIO OOJQAHAHHS: 3aCTOCYBaHHSAM JIKEpeNl IKUBJICHHS, UIO
J03BOJISIIOTh KEPYBATH TEPEHOCOM EJNEKTPOJHOTO MeETally, BUKOPUCTAHHAM NpU
3BaprOBaHHI MOJIYJIbOBAHOTO CTPYMY, & TaKOK 3MIHOIKO (TIpU 3BaprOBaHHI B 3aXMCHHUX
ra3ax) KOHCTPYKIIii nagpHuka. Ciif TakoK BpaxOBYBaTH, 1110 ICHYIOTh Pi3HI CIIOCOOH
3BapIOBaHHS, HE 3aBXJM B3a€EMO3aMIIOIOUl, OJHAK B 3aJIGKHOCTI BiJ] KOHKPETHHUX
YMOB 3BaprOBaHHs Ta BUMOT JIO IIIBiB, BCE K TaKH, € MOXKJIMBOCTI BUOMPATH B IEIKUX
BUMAJIKaX Ti CHOCOOM, fAKI JO3BOJSIOTH 3HAYHO TMOJIMIIMTA YMOBHM IMpaul Mpu
3BapIOBaHHI.

Jlns 3a0e3ne4eHHs] MAKCMMAJIbHOTO TOJINIIEHHS TITIEHIYHUX XapaKTepUCTUK
3BaprOBaJIbHUX MPOILIECIB HEOOX1THO KEpyBaTUCh CUCTEMHUM miaxoaoM. 11{o0 3Bectu
HIKIJJIMBICTE 3A Ta HWOro JAil0 Ha OpraHi3M J0 MIHIMYMY HEOOXiJHO BUOMpAaTU
ONTUMAJIbHE TIOEHAHHS TAKUX TEXHOJOTIYHUX CITOCOOIB 3HIKEHHS PIBHS BUILICHHS
IIKIJIJTUBUX PEUOBUH:

1. TTo MOXTMBOCTI HEOOXITHO 3aCTOCOBYBATH CIIOCOOM 3BApIOBAHHS Ta BUIU
3BapIOBAJILHUX MaTepialiiB, M0 3a0€3MeUyI0Th 3HMKEHUHN PIBEHb BUIIEHD 3A.
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2. HeoOxi1HO BUOMpPATH peXUMH 3BapIOBaHHS, SIKi 3a0€3MeYyl0Th MiHIMaJIbHE
BUJIVICHH] 3A, a00 YHUKATH PEXKHUMIB, TIPU SIKUX YTBOPIOETHCS IMIABUIIIEHA KUIBKICTh
aepo30JIIo.

3. Jlns 3MeHIIeHHsT BUAUICHb 3A (TpU 3BaplOBaHHI MOKPUTUMHU E€JIEKTPOJIaM,
mig  QurocoM Ta TOPOIIKOBUM JPOTOM) HEOOXITHO 301MbIIyBaTH Yy CKJIaji
3BapIOBAIBHUX IIIJIAKIB BMICT CTPYKTYPOYTBOPIOIOUMX aHIOHIB KPEMHIIO, TUTaHY Ta
QITFOMIHIIO TIPY OJTHOYACHOMY CKOPOYEHH1 B HhOMY BMICTY KaJjiil0, HATPit0, MarHito Ta
KambIifo. [Ipu MOXIMBOCTI HEOOXITHO BUKOPUCTOBYBATH 3BaprOBabHI MaTepiaiu 31
[JTAKOBOIO OCHOBOIO PYTHJIOBOTO THUITY.

4. J1nst 3HMKEHHS y CKi1aqi 3A KaHIIEpOT€HHOTO IECTUBAIEHTHOTO XPOMY CIIi
3MEHIIUTH Y CKJIaJll IJIAKOYTBOPIOI0OYOT OCHOBH BMICT OKCHIB KaJil0 Ta HATPIIO.

5. baxano oOMexyBaTu y CKJIaJl IIIaKy BMICT JIETIOUHMX CIOJIYK MapraHiio 1
$ropy

6. JleryBatu meTais 3BapHOro mBa 0a)xaHO IUISXOM BBEJIEHHS XPOMY, HIKEIIO
Ta MapTaHIlio y CKIIAJ CTPWXKHS €JIEKTPO/Ia, a HE B TOKPUTTSL.

7. 3HWXKYBaTH TOKCUYHICTh 3A MOXHa ULUIAXOM BBEACHHS Yy CKJal
3BApIOBAJIbHUX MaTepiaiiB MEBHOI KUIBKOCTI €J1€MEHTa-pPeryysaTopa, 0 Ma€e BUCOKY
BIJIHOCHY JIETIOWICTh Mapu (Ha 2...3 MOpSAKKA BUIIE B MOPIBHSIHHI 31 HIKIJIUBOIO
PEYOBHHOIO, BMICT SIKOT HEOOXIHO 3MEHIIUTU y ckianal 3A) Ta 3HayHy (OuibIIe 5
mr/m%) TJIK ¥oro aepo3oio.

8. Ilpu 3BaproBaHHI B 3aXUCHUX Ta3ax s MOCJIa0JeHHS BUAUICHb 3A
HEOOXITHO 3MEHIIUTH OKMCHIOBAJbHY 3JaTHICTh 3aXMCHOrO rasy (Cymimil) HUISIXOM
BBEJICHHS JI0 1OTO CKJIaJly IHEpTHOIO raszy (aprosy).

9. Ilpu wMexaHI30BaHOMY 3BaplOBaHHI B 3aXUCHUX Tra3ax JOLIBHO
3aCTOCOBYBATH 3BApIOBaJIbHI APOTH MAJIHUX A1aMETPIB.

10. IIpu 3BaproBaHHI B 3aXMCHUX ra3zax 0OaxaHo 301IbIIYBAaTH ILIOINLY MOBEPXHI
ra3oBOro 3axXUCTy NUIAXOM 3aCTOCYBAaHHS CIELIaJbHOrO COIUIa 3 MOJBIMHOIO
10J1a4yero rasy.

11. 3HmwKyBaTH piBeHb YTBOpPEHHS 3A MOXXHAa IUIAXOM 3aCTOCYBaHHS
CHeLlaJIbHUX JIKEpeN CTPyMYy, SIKl JO3BOJISIOTH KEpYBaTH IMEPEHOCOM EJIEKTPOJAHOIO
MeTaiy, MociaabisaTh HOro po30pU3KyBaHHS Ta 3MEHIITYBATU HEMOTPIOHUI HATUIIIOK
€Heprii Tyru, 1o Wae Ha BUTTAPOBYBAHHS.
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PO3JILT 5

BUPOBHHNYA CAHITAPIA Y 3BAPIOBAJIbHOMY BUPOBHUIITBI

5.1. Benruasinisi 1J151 3BapOBAJIbLHUX 1EXiB
5.1.1. 3arajbpHi BUMOI'H 10 CHCTEM BEHTHJISIIII

BenTunsiiss — nporec MmoBiTpoOOMIHY y BUPOOHHYMX MPUMIIICHHSX, SKHI

3abe3reuye HOpMOBaH1 3HAYEHHS ITapaMeTpiB MIKPOKIIIMATy Ta YHCTOTY MOBITPSI.
[Ipu npoekTyBaHHI BEHTHWIALIT HEOOX1JHO JTOTPUMYBATUCS TAKUX BUMOT':

1. BenTumndmis TOBHMHHA 3a0e3rnedyBaTH HEOOXIJHY YHCTOTY IIOBITpPS Ta
napamMeTpu MIKpPOKJIiMaTy BUPOOHWYOro mnpumimieHHs B BianoBigHocTi 3 ['OCT
12.1.005-88.

2. 3araibHOOOMIHHA BEHTWJISILIS IOBUHHA 3a0€31euyBaTh e(peKTUBHUI OaslaHC
MDK 00’ €MaMu MOBITPS, 1110 HAAXOAATh B IPUMIILIEHHS Ta BUIJAISIOTHCS 3 HHOTO.

3. CucreMa BEHTUJIALIT HE TOBUHHA CTBOPIOBATH JI0JJATKOBUX IIKIJIJIUBUX 1
HeOe3neyHux (pakTopiB (MEPEOXOIO0KEHHS, IEPETPIB, IIyM, BiOparlis,
MOKEKOBUOYyXOHEOE3MeKa).

4. BewtwmamiiHe — oOnagHaHHS ~ HE  MOBHHHO  3aBakaTH  PyXOBI
BHYTPIIIHBOLIEXOBOTO TPAHCIIOPTY, 3HIXKYBATH MPOYKTUBHICTH Ipalll, BIUIMBATH Ha
SKICTh 3BapIOBAHHS.

5. Bentumnsamis moBHHHa 3a0e3nedyBaTH €KOHOMIYHICTh Ta HAIIMHICTh IPH
eKCILTyaTalii.

5.1.2. Buau cucTteM BeHTHISLIT

CucremMr BEHTWIALII MOXKHAa YMOBHO KJIACH(IKyBaTHU 32 TAKUMH OCHOBHUMU
O3HAKaAMMU:

- cnocid opranizamii MOBITPOOOMIHY (IpUpPOAHA, MEXaHIYHA Ta 3MIIIaHa
(3aCTOCOBYETBCS 1 IPUPOJHA, 1 MEXAHIYHA BEHTHIIALLIA));

- crocid mogayl Ta BUAAICHHS MOBITPS (MPUIUIMBHA, BUTSKHA Ta IPUILIUBHO-
BUTS)KHA);

- TNpU3HAYCHHS (3araJbHOOOMIHHA Ta MICIICBA);

- TpUBAJICTH Aii (poboya, aBapiiiHa).

I[pupoana Bentwasuia. [Ipu npupogHiii BEHTWIIIT MOBITPOOOMIH
3MIUCHIOETBCS M MI€I0 TPUPOJHUX CHUJI — PI3HHUII TYCTUHHM TEIUIOTO TIOBITPS
BCEpEINHI IPUMIIICHHS, ORI XOJIOJHOTO 30BHINTHBOTO Ta CHIIU BITPY.

[Ipupoana BeHTHIIALIS OyBa€ HEOPTaHI30BAHOIO, SIKIIO 3MIMCHIOETHCS UYepe3
BIJIYMHEHI BIKHA, ABepi (pUC. 5.1) ab0 HEIMUILHOCTI y 30BHIIIHIX OTOPOJIKYBaIbHUX
KOHCTPYKIIsAX (1HPIIBTpALlisl), Ta OPTraHi30BAHOIO 1 PEryJbOBAHOIO (aeparis).
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Puc. 5.1. Ilpupoana BeHTH/ISA LIS

Aepallis 3aCTOCOBYETHCS Yy MPHUMINICHHSX 3 HEBEJIMKUM aepOoJIMHAMIYHUM
OIOpOM, SIKI MalTh 3HAYHI BHUJUICHHS TEIJIOTHM 1 BUMAaraloTh BEJIMKUX BHUTpAT
MPUIUIMBHOTO 30BHINIHBOTO TOBITPS 0€3 MONEpeNHbOi Horo 0OpoOKM (KOTEJbHI,
CKJIaJaJIbHI 1IeXU 0e3 3BaproBaHHs, MPUMIIICHHS CKJIAJIB Ta 1H.), a TAKOX KOJH HE
B1IOYBa€ThCS KOHJICHCAIlIS BOJIOTH 13 TOBITpS Ha OyAiBEIbHMX KOHCTPYKIISAX Ta
YTBOPEHHSI TyMaHy. 3I1MCHIOEThCS aepallis 3a JOIMOMOTOI0 aepaliifHuX JiXTapiB,
creniajJbHUX BEHTWIALIMHIX KaHaIiB, ppaMyr Ta BIKOH.

[TpuHuun nii aepariii OyaiBal (IPUMILIEHHS) BEJIMKOTO 00’ €My MpU HasIBHOCTI
JUKEpeIT TEIVIOBUIUIEHHS MMOKAa3aHOo Ha puc. 5.2. 30BHIIIHE MOBITPA HAIAXOIUTh 3 HU3Y
OpPUMILIEHHS 4Yepe3 NpWIMBHI mpopisun (BikHa abo (¢pamyru), acuMUIIOE
3a0pyaHIOBayl (HAJIMIIKKA TEIJia, BOJOTH, IIKIJJIMBI PEYOBUHU), HArpiBaA€THCH,
N11AMA€eTbCA JOTOPU KOHBEKTUBHUMU CTPYMHUHAMM 1 BUXOJIUTD 3 MPUMIILICHHS Yepe3
BUTSDKHI TPOPI3U aepalliifHOro JixTaps. Y HPUMINICHHI CTBOPIOETHCS CIPSIMOBaHA
HUPKyJsiss  moBiTps. [lpu  chnpsMoBaHii  UUPKYJSAIT  BUHUKAE  HE3HAYHE
PO3PIKEHHS, 10 CHPUYHHSE IMIACMOKTYBAaHHIO 30BHIIIHBOTO XOJOMHOTO (O1IBII
BaKKOT0) TOBITps. B Temnmuii mepiofl poKy, KOJM HE3HAYHA PI3HUISL TEMIEpaTyp
BHYTPIIIHHOTO 1 30BHIIIHBOTO MOBITPS, BIIUMHIETHCS HaWOIbINA KUTBKICTh (PpamyT,
IIPY [IbOMY CBIXKE MOBITPS HAJXOIUTH Yepe3 HIDKHIN psi mpopisiB Ha piBHi 0,3...1,8 M
Bil miymtord. Y XOJOJHUM TEpioJ POKYy, Mg 3arno0iraHHsS OXOJIOKEHHIO
NpAaIiBHUKIB, HAAXOJKEHHS 30BHIIIHBOTO TMOBITPS PETyJIOIOTh B OOMEKEHIN
KUJIBKOCTI 32 JOIIOMOT'OK0 BEPXHBOIO PSALY MPOPI3iB, KWW PO3TALIOBYIOTh Ha PiBHI HE
HIKYE 4 M B1J HIJIOTH.

EdexkTuBHICcTh aepanii 3a0e3meuyeTbecsi BITPO3AXMCHUMHU IIUTaMH  (CTallb,
a30ecTOlIeMEHT), AKl 3arno0iratoTh Ali JOOOBOro BITPY HA MOTIK BEHTHJIHOBAHOIO
HOBITPSL.

[Ipotiec mpupoHOTO MOBITPOOOMIHY OyJi€e TUM IHTCHCHBHIIINM, YUM O1JIbIIa
PI3HHIISI TeMIepaTyp BHYTPIIIHHOTO 1 30BHINIHHOTO TMOBITPS Ta BHUINA IIBUAKICTH
BITpY V. BiTep, He3a1eKHO BiJl HOTO HAMIPSIMKY, CTBOPIOE I1I€ OJHY 30HY PO3PIIKEHHS
y TPOCTOpI MDK MIUTAaMU Ta CTIHKAMH JIXTaps, SKEe CHOpHUsIE BUIYYEHHIO
3a0pyTHEHOTO TTOBITPSI.
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Puc. 5.2. Cxema aepanii mexy 3a gomoMoror Jixrapsi i3 BiTpo3axucHumMu mmrtamm: 1 —
JKepesia TenJI0OBUAIJIEHHS; 2 — BITPO3aXMCHI INMTH

VY GararonoBepxoBUX OYAIBISX Ta MPUMIMICHHSIX HEBEIUKUX 00’ €MIB 3aMiCTh
JXTapiB BUKOPUCTOBYIOTh BUTSDKHI aepaiiiiHi MaxTH (KaHaldud Yy CTiHAX), SKi
3aKIHYYIOTHCSI 30HTaMHU JIJIs1 3aXUCTY BiJl aTMOC(hepHUX omnajiB abo nediaekropamu.

Hednexrop (puc. 5.3) mimcwiroe aepaiiiro. BiTpoBuii MOTIK Oy/b-SKOTO
HaIpPSMKY MpU 00TIKaHHI Ae(IEKTOpa CTBOPIOE HABKOJIO MEPEBAXKHOI MOT0 TTOBEPXHI
JOJIATKOBE PO3PLIKEHHS, 10 BHUKJIMKAE TIATY 3a0pYyJHEHOTO MOBITPSA 13 BUTSHKHOI
TpyOu. EdexTuBHICTh nediiekTopa 3pocTae 13 30UIBIIEHHAM MIBUIKOCTI BITPY 1
BHCOTH YCTAHOBKHU HaJl JaXOM OY/IIBJII.

[lepeBaramMu MpUPOTHOT CHCTEMH BEHTWJIAII € TMPOCTOTa KOHCTPYKTHBHOTO
BUKOHAHHSI Ta €KCIUTyaTallli, a TaKOX ii €KOHOMIYHICTh Yy 3B’SI3Ky 3 BIJCYTHICTIO
BUTpPAT €HEPrii Ha NEepPEMIIICHHS BETMKUX 00’ eMiB MOBITPs. [0 HEOMIKIB IPUPOAHOI
BEHTWJIALIT MOKHA BITHECTH 3aJICKHICTh €()eKTUBHOCTI BEHTHIIALIT BiJl TEMIIEPATYPH
Ta MIBUIKOCTI 30BHINIHBOTO TMOBITPS, HEMOXKJIMBICTh OYHUIIEHHS 1 PETyJIIOBaHHS
napameTpiB (TemrepaTrypa, BITHOCHA BOJIOTICTh) MPHUIUIMBHOTO Ta 3a0pyIHEHOTO
MOBITPS, 1110 HAAXOAUTH B aTMOC]eEpy.
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Puc. 5.3. Jledaexrop xoncrpykuii HAT'l: 1 — BuTsizkHa TpyOa; 2 — MPOTHAOIIOBHI KOBIAK
(30HT); 3 — KOHYC, 0 3amo0irae 3BOPOTHIil TA3I MOBITPA y NpuMilmieHHs; 4 — 30BHIIIHSA
000J10HKA
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Mexaniuyna BeHTH s iA. MexaHi9Ha BEHTWISIIS — KOMITJIEKC BEHTHIIATOPIB 1
MOBITPOBO/IIB, 10 3a0e3Meuye MOCTIMHUN MOBITPOOOMIH Y MPHUMINICHH] HE3aJeKHO
B1JI 30BHIIIHIX METEOPOJIOTTYHUX YMOB. Y pa3i HEOOXIAHOCTI BiH BKJIIOYA€E TMIPUCTPOL
J1s1 0OpOOKH TOBITPSI, SIKE HAAXOAUTh y MpUMIIIEHHS (IT1IIrpiBaHHs, 0XOJI0KCHHS,
3BOJIOYKEHHSI UM OCYILICHHS) Ta 3a0pyAHEHOTO MOBITPS (OUMILECHHS), IKE BUKUAETHCS
HA30BHI.

[Tpy MexaHIYHINA BEHTUJIALIT OPTaHI30BaHUM PyX MOBITPS BUHUKAE 32 PaXyHOK
Pi3HHMII THUCKIB (HAMOPIB), IO CTBOPIOETHCS BEHTUIIATOpaMH. BoHa 3aCTOCOBY€EThCS Y
BEHTWISILIIMHUX CHCTEMax 13 3HAUHUMHU aepOIMHAMIYHUMH OTIOPAMH, SIKI BHHUKAIOTh
y BUIAJKaX CKIAJHOI 0OpOOKH Ta pO3MOALTY MOBITPs. MexaHiyHa BEHTUIISIIS MOXeE
OyTH  TPUILNTMBHOIO YW  BHUTSDKHOIO, TPUIUIMBHO-BUTSDKHOIO, a  TaKOXK
3araJlbHOOOMIHHOIO Ta MiCII€BOIO.

Y cuctemMax MexXaHIYHOI BEHTUJISIIT pyX MOBITPSI 3A1MCHIOETHCS, B OCHOBHOMY,
BEHTUJIITOPAMH — MTOBITPOIYBHUMHU MaIlMHaMH (OCHOBOTO YH BiJILIEHTOBOIO THUIY) 1,
B JICAKUX BUIAJKAX, €XKEKTOpaMu. Ocbo8uUli 6eHMUIAmMop ABJISIE COOOI0 PO3TAIIOBAHE
B IIJIIHJIPUYHOMY KOXKYCl JIOTIATKOBE KOJECO, MpU OOEpTaHHI SKOro MOBITPS, IIO
HAJXOJUTh Y BEHTWIATOP, M1 JAIEI0 JIOMATOK MEPEMIIIAETHCS B OCLOBOMY HAIPSMKY.
[lepeBaramMmu  OCHOBUX  BEHTWJISITOPIB €  TPOCTOTAa  KOHCTPYKIII, BeIUKa
MPOJIYKTUBHICTb, MOJIUBICTh E€KOHOMIYHOTO PETYJIOBaHHSA MPOAYKTHUBHOCTI,
MO>KJIMBICTh PEBEPCYBAHHS IMOTOKY MOBITps. Hemonmikamu Takux BEHTHISATOPIB €
Mana BenuunHa TUCKy (30...300 Ila) 1 migBummeHuit mym. Bioyenmpoguii
BeHMUIAMOpP CKIAAAEThCA 13 CHIPAJbHOTO KOpIyca 3 PO3MIIIEHHM Y CepeauHi
JIOTIATKOBUM JIOIATKOBHM KOJIECOM, MPU OOEpPTaHHI SIKOTO MOBITPS, IO MPUILIUBAE
yepe3 BXIJHUW OTBIp, MOMAJa€ B KaHAIM MDK JIONATKaMHU Kojeca 1 MiJ €0
BIJILEHTPOBOI CHJIM TEPEMIIIAETHCS IO IUX KaHalax, 30MpaeTbCcsi KOPITyCOM 1
BUKHUIAETHCS Yepe3 BHIYCKHUN OTBip. THCK BEHTHUJISATOPIB TAaKOTO THIY MOXKE
nocsratu Outemie 10000 Tla. B 3anesxHOCTI Bij CKIIaqy MEPEMIIIyBaHOTO TOBITPS
BEHTWJIITOPU MOXKYTh BHUTOTOBIIATHUCS 3 PI3HUX MaTepialliB 1 Pi3HOT KOHCTPYKITIi
(3BUYaHOTO, MUJIOBOT'O, aHTUKOPO31HHOTO, BUOYX00€3MEeYHOT0 BUKOHAHHS).

[Ipu BUOOpPI BEHTWISATOPIB MOTPIOHO 3HATH HEOOXITHY MPOIYKTHUBHICTD,
CTBOPIOBAHWU THUCK 1, B OKPEMHUX BHIIaJIKaX, KOHCTPYKTUBHE BUKOHaHHS. [loBHUI
TUCK, III0 PO3BHBAE BEHTWIATOP, BUTPAYAE€TbCd Ha TMOAOJAHHS OIOpPIB Ha
BCMOKTYBAJIbHOMY 1 HATHITAJIbHOMY MOBITPOBO/I1 NP MIEPEMIIIICHH] TTOBITPS.

IIpunauBHa cucrema BeHTHJsILiL. (puc. 5.4, a) 3a0upae 30BHILIHE MOBITPS
BEHTWJISITOPOM 4epe3 (UIbTp ISl OYMIIEHHS Bl MWLy, 4epe3 Kalopudep ams
HIITPIBY MOBITPA UM Y€pe3 KOHJULIOHED, SIKE MOTIM MOJAETHCA Y MPUMILICHHS, A€
CTBOPIOETHCS HAJIMIIKOBUM THUCK. 3a0pyAHEHE MOBITPSI BUXOIUTh HA30BHI 4epe3
JIBEp1, BiKHA, JIXTapi Ta UIIJIMHUA a00 1HIN MPUMIIICHHS HeouuleHuM. [IpurniusHi
CHUCTEMH 3aCTOCOBYIOTHCS NJIi BEHTWISIII MPUMIIICHb, B SIKUX HE JIOMYCKAE€THCS
MOTIaIaHHs 3a0PYHEHOTO TOBITPS 3HAABOPY UM CYMDKHUX TpuMinieHb. [IpunauBHi
CUCTEeMH BEHTWIALII TaKOXX KOMIIEHCYIOTh MOBITPS, IO BUTATYETHCS MICLEBUMHU
BIJICMOKTYBauaM{ Ta BHUTPAYAEThCS HA TEXHOJIOTIYHI MOTPeOH: BOTHEBI MPOIIECH,
KOMITPECOPHI YCTaHOBKU, THEBMOTPAHCIIOPT TOIIIO.
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Puc. 5.4. CxeMun MexaHi4YHOI BeHTHJISAILII:

a) npumiauBHa: 1 — nmwiaoouucHuid ¢iabTp; 2 — kagopudep; 3 — BeHTHIAATOP; 4 -
MaricTpaJibHUii MOBITPOBIA; 5 — BeHTWIANLIIHI HATHITAJIbHI HACAKM;

0) BuTskHA: 1 — BeHTMAsUiWHI 3a0ipHi Hacaaku; 2 — marictpajdbHui moBiTpoBix; 3 —
OYHCHHK 320py/IHEHOTI'0 NOBITPSi; 4 — BEHTHJISITOP

3BUYaliHO TIPM IIPOMHUCIOBOMY MOHTX1 BEHTWJIALIMHOTO 0OJaHaHHS
MUJIOOYUCHUN  (DUIbTp, Kamopudep, BEHTWIATOP Ta PO3MOAUIBHY CHCTEMY
MOBITPOBO/IIB PO3MIILYIOTh B OKPEMOMY MPUMILIEHH] — BEHTWIALIINHINA Kamepi, sSKa
OyayeTbes 13 BOTHETPUBKUX MaTepialiB (OETOH, Leria, MeTa).

BursizkHa cucrema BeHTH sl (puc. 5.4, 0) yepe3 Mepexy NOBITPOBOJIIB
BUJIAJISIE 32 JOTIOMOT'OI0 BEHTWJISITOpA 3a0pyJHEHE MOBITPS, SIKE Mepel]] BUKUIOM B
atMocepy ouumiaeTscs. [Ipu bOMy B MPUMIIIEHHI CTBOPIOETHCS 3HUKEHUM THUCK,
BHACIIJIOK YOTO MOBITPS MiJICMOKTY€EThCSA 3HAJIBOPY uepe3 BIKHA, ABEP1, HEUIUIHHOCTI
KOHCTPYKIli abo 13 CYMDKHUX TMPHUMINIEHb. BUTSXHI CHCTEMH JOIIBHO
3aCTOCOBYBATH:

y BHUIAJKaX, KOJIM IIKJIMBI BUIAIJICHHS JaHOTO MPUMIIICHHS HE TOBHHHI
MOIIUPIOBATHUCS HA 1HIII;

JUTSI TIPUMIIIEHD 13 KOPOTKOYACHUM TepeOyBaHHSIM JIIOJCH Ta MPU HEBEIMKUX
KUTBKOCTSIX BUTSDKHOTO TIOBITPSI.

IpUNINBHO-BUTAKHA CHCTEMA BEHTHJISILIl CKJIAJa€ThCSA 3 JIBOX OKPEMHUX
CHCTEM — MPUILTUBHOI Ta BUTSDKHOI, SIKI OJJHOYACHO TOJAIOTh y MPUMIILIECHHS YUCTE
NOBITPS Ta BUTATYIOTh 13 HBOrO 3a0pynHeHe. [IpUIIMBHO-BUTSKHI CUCTEMHU €
HAalOUIbII TOIMIMUPEHUMU Y TMPOMHUCIOBOCTI, TOMY [0 BOHM OUIbII TOBHO
3aJI0BOJIbHSIIOTH YMOBaM CTBOPEHHSI HOPMOBAHUX MapaMeTpiB MOBITPA y poOouiid
30H1 BUPOOHUYUX MPUMIIIECHb.
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OOcsr NpUIUIMBY TOBITPSI Y MPUMIIICHHS Ma€ BIAMOBIIATH OOCATY BUTSIKKH.
PisHumst MK 1mumu  obcsiramu  He TmoBuHHA TmiepeBuimnyBatu  10...15%. s
BUKJIIOUCHHS BHUTOKIB 13 TMPHUMIIICHb 3 IMIJABUIIEHUM pPIBHEM 3a0pyJaHEHHS 00cCsT
MOBITPS, 10 BUAAISIETbCS 3 HUX, MOBUHEH IMEPEBUIYBAaTH OOCAT MPUILTUBHOTO
NOBITPs. Y TakoMy MPUMIIIEHHI CTBOPIOETHCS HE3HAYHE 3HIKEHHS THUCKY B
MOPIBHSIHHI 3 TUCKOM Y 30BHIIIHBOMY CEPEIOBHIN a00 B CyMIKHUX MPUMIIICHHSX,
KyId HE TIOBUHHI TIPOHMKATH IIKIUIMBI PEYOBUMHU. MOXIJIMBA oOpraHi3allis
MOBITPOOOMIHY, KOJIM OOCST MPHUIUIMBHOTO TMOBITPS OUIBIIUI 00CITy MOBITPA, IO
BUNATSAEThCA. [lpy mbOMYy B TPUMIIICHHI CTBOPIOETHCS HAMIUIIKOBANW THUCK Y
MOPIBHAHHI 3 aTMOC(HEPHHUM, II0 BUKJIIOYA€E MPOHUKAHHS 3a0pyTHIOIOUNX PEUYOBUH Y
JaHEe TIPUMIIICHHS.

[Tpu opranizamii mMoBITPOOOMIHY CBIXKE MOBITPS HEOOXIJHO MOAAaBATH B Ti
YaCTMHM TNPUMIIIEHHS, 1€ KOHLEHTpalis MIKiJJIMBUX PEYOBUH MiHIMalbHA, a
BUJIAJISITU 3 HAWO1JIBII 3a0pyTHEHUX 30H.

[HOMI /TSt 3MEHIIIEHHST BUTPAT TEIUIOTH Y XOJOJHUN NEPioJl poKy abo XoJomy
IpU KOHJUIIIOBAaHHI TMOBITPSl Y TEIUIMN TMEpioj] POKY 3aCTOCOBYIOTHCS CUCTEMH 13
PELUPKYIISIIEI BIAMPAIbOBAHOTO MOBITPS (10 30BHIIIHBOTO MOBITPS IMIAMIIITYETHCS
YacTUHA BUTSKHOTO MOBITPS).

MOXJIMBO BIAIITYBaHHS TaKOX 3MIIIAHOI CHCTEMH TpPU OJHOYACHINA i
MEXaHIYHOI Ta MPUPOTHOT BEHTHJIALII].

[TO3UTUBHUMU SIKOCTSAMHM MEXAaHIYHOI BEHTWIAIIlI € MOXJIUBICTH OOpOOKH
MPUILUIMBHOTO Ta BUTSHKHOTO MOBITPS (OYMIIEHHS, MIAITPiBaHHSA, 3BOJIOKEHHS TOLIO);
nojadl Ta 3a0MpaHHS TMOBITPA 3 OyIb-AKOro Micusid 00 ’eMy MPUMILIEHHS NpH
peryitoBaHHl Moro BUTpaTu (MOBITpooOMIiHY). Hemomik 11i€i cucteMu BEHTHIIAIIT —
BHCOKA €HEPrOEMHICTh, METAJIOEMHICTh Ta 3HAYH1 €KCILTyaTalliiiHl BUTPATH.

3araJbHO00MiHHA BeHTWJISINiSI TpU3HAYEHA Uil 3aMIHU 3a0pyIHEHOro
MOBITPS Ha 4YHUCTE€ B yChOMY 00’eMi mpuMimieHHS. BoHa 3acTOCOBYETHCS B TOMY
BUMAAKy, KOJU IIKIJJIWBl BHAUICHHS HaIXOAATh Oe€3MmocepeaHbo y IOBITPS
NPUMIIICHHS Ta KOJM Ppo0OYl MICISl PO3TAIIOBYIOTHCS MO YChOMY MPUMIIIEHHIO.
Buau 3araasH000MIHHOT BEHTHIISIT — IPUPO/IHA, MEXaHIYHA 1 3MIIIIaHAa.

[lepeBaxkHa OUTBIIICTh BUPOOHUYUX PUMIIICHb oOnagHaHa
3araJbHOOOMIHHOIO MEXaHIYHOIO BEHTHJIAIIEIO, IO TMOJISITae y BUJAICHH] TOBITPS 3
NPUMIIIICHHS 32 JOMOMOT00 OChOBUX BEHTHIIATOPIB (puc. 5.5). BoHa 3acTocoByeThCs
B TOMY BHITQJIKy, KOJU HEMOXJIMBO BHUKOPHUCTOBYBATH MICIIEBY BeHTwIAMit0. Ha
MalmIMHOOYAIBHUX MIANPUEMCTBAX BOHA BHKOHYETHCSA B BUIJISAL MPHUIUIMBHO-
BUTSDKHHUX CHUCTEM.

OCHOBHI €JIEeMEHTH 3araJilbHOOOMIHHOI BEHTHJISLIII:

1. TToBiTpOPO3MOIIILHI €IEMEHTH 1 3a01pHI MPUCTPOI.

2. TloBiTpoBOAM, MEPEXKI, MAriCTpaIi.

3. Bentmsrop.

4. Cucremu o0OpOOKHM TIOBITps, SKE€ TIOJAEThCA B IPUMIIICHHS, IO

BEHTUJTIOETHCS.

5. Ilpuctpoi st 3a60py MOBITPs 13 aTMOC(hEepr MPUTUTMBHOIO BEHTUIIAIIIETO.

6. O1IbTPH Ta 1HI OYUITYBATBHI TIPUCTPOI.

7. IlpucTpiii nst BUKUIY TOBITPS B aTMOCPeEpy.
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Puc. 5.5. 3araapH000MiHHA MeXaHIYHA BEeHTHIALIA

MicueBa Bentwiasuis. [Ipu 3HauHMX 00’eéMax BUPOOHMUYUX TPUMIIIEHbD,
HEBEJIMKIN KUIBKOCTI MPAIIOI0OUMX Ta HASIBHOCTI MOCTIHHUX POOOYMX MICI[h TEXHIYHO
OOTPYHTOBAaHO Ta EKOHOMIYHO JIOIJIBHO CTBOPIOBAaTH HEOOXIJHI METEOpPOJIOTIdHI
YMOBU Ta YHCTOTY TOBITPSL O€3MOCEPEIHO Ha POOOYUX MICISX MICIEBUMHU
crioco0amMu BEHTUJISILIL — GUMANCHOIN (TOKANI308AHA) YU NPUNIUBHOIO (OYULYBAHHS)
Ta 1H.

CuctemMa GumsAMCHOI  (1OKANI306aHOI) GeHMUNAYII 3aCTOCOBYETHCS IS
VIIOBIIIOBaHHS Ta BUTATYBAaHHS WIKIJUIMBUX BUIUIEHb B MICII YTBOPEHHS, LIO
3arno0irae ix MOMIKMPEHHIO MO YChbOMY MPUMILIEHHIO BiJl OKPEMUX MAILIMH, arapaTiB
ab0 OKpeMUX JIJIbHULb TEXHOJIOTTYHOTO MTPOLIECY.

KoHcTpykinii MiclieBUX BIJICMOKTYBa4iB MOKYTh OyTH MOBHICTIO 3aKpPUTHUMH,
HAMIBBIAKPUTUMU YW BIAKpUTHUMH. HaiiOGinpmr  edeKTUBHUMHU €  3aKpUTI
BIJICMOKTYBaul. JI0 HHMX HaJe)kaTh KOXYXU Ta KaMmMepu 3 BIJICMOKTYBauaMH, SKi
TePMETUYHO YW IIUIFHO 3aKpHUBaIOTh O0JagHaHHS. Pi3HOBHJIOM MICIEBOI BUTSIKHOL
BEHTHWJIAIT € acmipariisi, ska CIy>KUTh JJIsI BUJAJISHHS MIKIJUTMBUX PEYOBUH 3 MICIIA 1X
YTBOPEHHSI IIJISXOM BIJICMOKTYBaHHSI 3a0pYyJHEHOTO TOBITPS BiJ] T€PMETHU30BAHOTO
oOnaHaHHS.

K0 3 TEXHIYHUX NMPUYUH TaKl KOHCTPYKIII 3aCTOCOBYBAaTH HEMOKIIMBO, TO
BUKOPUCTOBYIOTHCS HAIIBBIAKPUTI Ta BIJKPUTI BIJCMOKTYBayl: BUTSKHI 30HTH 1
MaHeJl, a TAKOXK 1HII MPUCTPOI.

Hanpuknaa, Haxg oOjdagHaHHSIM 3 BEPTUKAIBHUMHU IOTOKAMHU HarpiToro
3a0pyJHEHOTO TIOBITPS YCTAHOBIIOKOTH 30HTU (puc. 5.6, a), Npu HAIBHOCTI
TOPU30HTAJILHUX MOTOKIB MOBITPsI — OOPTOBI BIACMOKTYBaul. KyT po3kpuTTs 30HTa —
He Oumpmie 60°. Jlomyckaerbcs 30umbiIyBaTH Horo no 90°. Jlns BUTATYBaHHS
aepo30JiB  Ta Ta3iB BiJ BIAKPUTUX JDKEpEN 3a0pyIHEHHS Ha MiANPHEMCTBAX
YCTaHOBJIIOIOTH TAKOX BiJICMOKTYIOU1 TaHesi (puc. 5.6, 0).
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Puc. 5.6. OcHOBHi KOHCTpPYKUii MicneBOi BUTS:KHOI BEHTWJIANLI: a — 30HT; 0 — naHeJb
PIBHOMipHOI0 BiICMOKTYBaHHS

Ha nmocriiiHuX  poOouMx  MICUSX NOpU  PYyYHOMY JYyroBOMy  Ta
HaIllBAaBTOMAaTHYHOMY 3BaplOBaHHI, 30KpeMa B 3aXMCHHUX ra3ax, sKI MalOTh OUIbLIY
B1JI TIOBITPSl MUTOMY Bary, peKOMEHJIYEThCS 3aCTOCOBYBATH CIICIiaJibHI CTAIlllOHApHI
CTOJIM 3 BMOHTOBAHOIO HAXMJICHOIO MAHEJII0 PIBHOMIPHOTO BEPXHBOTO Ta HMXKHBOTO
B1JICMOKTYBaHHs (puc. 5.7). Tomy Taki 3aXHMCHI Ta3u K BYTJIEKUCIIHM, aproH Ta 1HIII,
0 HAKOMHUYYIOTbCS B HWKHIA 4YacTUHI poOOYOi 30HM, 3HUXKYHOUM B HIU
KOHIIEHTPAIII0 KUCHIO, BUTATYIOTHCS U€pe3 HWXKHIO pelniTky. Pemra nermmumx 3a
MOBITPS Ta31B Ta a€PO30JIiB BIICMOKTYETHCSI BEPXHBOIO MAHEIUTIO, BIAXWISIOUUCH TPU
[IOMY BiJl OOJUYYS 3BapHHKA 3a JIOMIOMOTOI0 HAMpPABJICHUX MOTOKIB MOBITpsA. 00’ eM
MOBITPS, U0 BUTATYETHCS JAHOK CHCTEMOIO MICLIEBOI BEHTUJIALII (MPOAYKTHUBHICTh
BEHTUIIIOBAHHs ), cTaHoBUTH 1500...1800 M3/roz.

OcTaHHIM YacoM I TEXHOJIOTTYHHX MPOILIECIB, B SIKUX JXKEpEo 3a0pyAHEHHS
MOX€ 3MIHIOBaTM CBO€ MICLUE pO3TallyBaHHS (HANpUKIAL, 3BaprOBaHHS
BEJIMKOrabApUTHUX JIeTajeil), IUPOKe BIPOBAIHKEHHS 3HAXOIATh HOBI KOHCTPYKIIIi
CUCTEM MICLEBOI BEHTUJISLII:

- MiAHOMHO-TIOBOPOTHI MPUCTPOi MICHEBOTO BIJICMOKTYBAaHHSI, MPUEAHAH] 10
[EHTPAII30BaHOI CUCTEMHU, TIO SIKiil 3a0pyTHEHE MOBITPS BUAAISIETHCS BEHTUIIITOPOM
3 MMPUMIIICHHS;

- TMAMOMHO-TIOBOPOTHI TIPUCTPOT MICIIEBOTO BIICMOKTYBAHHS, 110 TTIOBEPTAIOTh
OUUIIEHE TIOBITPSI B IPUMIIIICHHS,;

- KOHCOJIbHO-TIOBOPOTHI TPHUCTPOi MICIIEBOTO BiJICMOKTYBaHHS, NpPUETHAH]
3arajJbHUM TIOBITPOBOJOM 10 (inbTpa, MO 3a0e3rnedye MOBEPHEHHS OYHIIEHOTO
MOBITPS B IPUMIIICHHS;
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- IEPEHOCH]1 BEHTWIALIIMHI arperatu (BEHTHIATOPY 3 THYYKUMU IIIJITAHTaMH);
- mepecyBH1 GUIBTPOBEHTUIIALIMHI arperatu (OBA);

- mopratuBHi nepecyBHi ®BA;

- BUTSDKHI IPUCTPOi, BMOHTOBaHI B 3BapIOBaJIbHE 001 THAHHS.

B4 1l
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Puc. 5.7. Ctin 3BapHuKa 3 BMOHTOBaHOK BeHTWIsALI€0 (YKPI3B): 1 — HM:KHS BCMOKTYBaJIbHA
pelniTka; 2 — NOBOPOTHHI KO3UPOK; 3 — HAXWJIEHA MaHeJlb PIBHOMiIPHOr0 BCMOKTYBaHHA; 4 —
naTpyoox; 5 — BeHTH/IsINiiHUI arperat

BuOip KOHCTpPYKIIii MICIIEBOTO BUTSKHOIO MPUCTPOIO, 00’€My MOBITPS, IO
BIJICMOKTYETHCSI, METOJy OYHMIIEHHS TOBITPSl, @ TaKOX ONTHUMAaJIbHa BapTICTh
oOnajHaHHS 3ajeXaTh BiJ CMOCOOy 3BaprOBaHHSA, BHUJY 1 MapKH 3BapIOBAJBHHUX
MartepiamiB, (opMH 3BaprOBaHOTO BUPOOY, 00’€My NPUMIIICHHS, KIUIBKOCTI
3BapIOBAJILHUX TOCTIB Ta JIEAKUX 1HIINUX (HaKTOPIB.

OcCHOBHUMH 00OB’SI3KOBUMH CKJIAJIOBUMH YaCTHHAMH YyCiX CHUCTEM MiCIIEBOi
BEHTWJIALIIT € BEHTUJISITOP, TOBITPOBI1JI, MOBITPONpUAMAIIbHA JiiiKa Ta (QLIbTP.

Bentunsaropu, ski 3aCTOCOBYIOTHCS B MICIEBIA BEHTWJIAII, MAlOTh BEIUKY
IPOAYKTUBHICTh MPHU JOCTATHHO BHCOKOMY THCKY TIOBITpS 1 HHU3BKHX 3arpaTax
enexkTpoeHeprii. B 3ajexHoCTi Big BHAY NOPUCTOK0 MICHEBOI  BEHTHIISIT
BUKOPUCTOBYIOTh OAHO- a00 TpbhoX(}a3H1 €JIEKTPOABUTYHHU MOTYxHICTIO Bia 0,37 1o
2,2 kBt npoaykrusHicTio Big 1000 1o 5000 M3/ro.

[ToBiTpOBOIaMHU /JI1 MICIEBUX B1JICMOKTYBauiB Ta nepecyBHUX ®BA € ruyuki
nutanru giamerpom 120...250 MM 3 BorHecTiikoro matepiany (mosiamigHa TKaHUHA,
CKJIOBOJIOKHO 31 CHellajJbHOI 00pOoOKOI0 Ta iH.). BHYTpilIHI JaHKU MOBITPOBOIIB
BUTOTOBIIAIOTh 3 amoMiHieBUX TpyO. Jlms mopratuBHmx mnepeHocHux ©OBA
BUKOPHCTOBYIOTh OUTBII TOHKI IIJIAHTH.
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Icuye Oaratro  BapiaHTIB  yCTAQHOBIIOBAaHHS  TNPHUCTPOIB  MICIIEBOTO
BIJICMOKTYBAaHHSI 3a JIONOMOTOIO CHEI[lalbHUX OMOp 1 BaXKeliB, L0 JO3BOJISIOTH
pO3TalIOBYBAaTH MPUUMAIIbHY JIIUKY B PI3HUX MOJTOKEHHSX.

JI71s1 ouMIlieHHs TIOBITPS BiJl 3BaprOBaJIbHUX a€pO30JIiB Ta rasiB, 3aCTOCOBYIOTh
pAIl TPUCTPOIB, 1m0 0a3yrOThCS Ha PI3HOMAHITHUX MeXaHi3Max (uIbTpallii 1 MarTh
HEOOXIHI MapaMeTpu. 3a METOJOM OYMIICHHS (UIBTPYIOYl €JIEeMEHTH, IO
3aCTOCOBYIOTBCS B CHCTeMax MicieBoi BeHTHIAIMIT 1 @BA, ki1acu@ikyroTbCsl TaKUM
YUHOM: MEXaHi4H1, XIMiUH1, €JIEKTPOCTaTUYHI Ta KOMOIHOBaHI.

Micyesa sumsidicna 6eHmMunAyiss 3 HACMIHHUMU CHYYKUMU HOBGIMPOBOOAMU
0a3yeThCs Ha BUJAICHHI MIKIAJIMBUX PEYOBHUH OE3MOCEPENIHBO 3 MiCls iX YTBOPEHHS
(puc. 5.8, a). I'Hyuki MOBITPOBOJM, IO 3aCTOCOBYIOTHCSI B TaKUX BUTSDKHHUX
IPUCTPOSAX, JO3BOJSIIOTH PO3TAlIOBYBAaTH NpUMMaibHy JIHKYy Ha MiHIMaJIbHIN
BIJICTaHI BiJA Miclid 3BaproBaHHs (3BaproBayibHOT ayru). OCHOBHOIO HEOOXiITHOIO
YMOBOIO 3a0e3IeyeHHsl €(peKTUBHOTO YJIOBIIOBAHHS IMX IIKIUIMBOCTEH MICIIEBUM
BUTSDKHUM TIPUCTPOEM 3 BifcTani 25...50 c¢cM € Te, 1O BUTpaTa MOBITPS, SKE
MIPOXOJIUTH Uepe3 MOBITPONPUNMAIIbHY JIIHKY AlaMeTpoM, K ImpaBuio, 125...160 MM,
noBuHHA ckiaanata 600...1000 m3/ros. [TepeBaroro 1bOro BUAY BEHTHIISIT € BUCOKA
e(eKTUBHICTh YJIOBIIOBAHHS IIKIJIMBUX PEYOBUH MIPHU BIIHOCHO HEBEIMKOMY 00’ €Mi
MOBITPS, 1110 BUJAJSEThCSA. TOMY Take pillleHHS BUIPABAAHE 1 3 EKOHOMIYHOI TOUYKU
30py. s JOCSTHEHHS TaKuX K€ pe3yibTaTiB 3aralbHOOOMIHHOIO BEHTHUJISIIIEIO
HEOOX1/IHI 3HAYHO OUIBII BUTpPATU, TMOB’A3aHI 3 BEHTWIIOBAHHSIM, a B XOJOJHUM
nepioj poKy 13 NiAIrpiBaHHIM BEJIUKUX 00’ €MIB MOBITPSI.

ExoHnoMmiuHa e(eKTUBHICTH 3acO0IB  MICIIEBOI BUTSDKHOI ~ BEHTHWJISAIIL,
oOnagHaHuX QUIBTPYIOUUMH TIpUcTposiMu (puc. 5.8, 0), 3pocTae 3a paxyHOK
PELUPKYJIALIT OYUIIEHOTO MOBITPA 1 BIANOBIAHOTO 3MEHUIEHHS! 00’ €My TMOBITPS, SIKE
BEHTUJIIOETBCSI Ta MIAIrpiBaeThcsl. Pa3oM 3 TUM 3aCTOCYBAaHHS Cy4YaCHHUX 3aco0lB
MICIICBOI BEHTHJIAIT Uil 3a0e3ledyeHHsT HEOOX1AHOI YHCTOTH IOBITPSHOTO
cepenoBuia gao3Bossie Ha 10...20 % MiIBUIIATHA MPOAYKTUBHICTH Tpalll, 3HU3UTU
piBEHb 3aXBOPIOBAHOCTI 1 TMOB’S3aHI 3 IMUM BUTPATH Ha OXOPOHY 370pOB’S Ta
corianapHy cdepy.

HenonikoMm MicIieBOi BUTSKHOI BEHTHJIAIT € HEOOXIIHICTh pO3TaIllyBaHHS X
npuiiManbHOl JKK (u1s1 €(heKTUBHOTO YJIOBIIOBaHHS) Ha Biactani 25...50 cm Bix
Micli 3BapioBaHHs. J[o TOro », IO CHCTEMY Ba)XXKO 3MOHTYBaTH y BEIIUKOMY
MPUMIILICHH] 31 3HAYHUMH BIJICTAHSAMHU JKEPEJT K1 JIMBUX BUIIJICHD BiJ CTiH.

Ilepecysni ¢hinomposenmunayiiini acpecamu (OPBA) 103BOJSAIOTH BUIAISATH
3a0pyJHEHEe TMOBITPsI 3 MIHIMaJIbHOI BIJACTaHI BiJ MICILSI 3BaprOBaHHS, OYMINATH 1
MoBepTaTU B mpuminieHHs (puc. 5.9, a) abo BukuaaTu 3a ioro mexi (puc. 5.9, 6). s
BUKOpHUcTaHHA nepecyBHUX @BA He Tpeba BUKOHYBaTH MOHTaXXH1 pOoOOTH, iX MOKHA
nepeMillyBaT B Oyib-sik€ MiCIle, @ BCMOKTYIOUMI OTBIp MOBITPOBOJIA, IJITXOM MO0
3TUHAHHS 1 MOBEPTAHHS 3aBISKU CHEIlaIbHOMY (DIKCYIOUOMY MeEXaHi3My, MOXKHa
BCTAHOBJIIOBATH Ha MiHIMAJIbHIN BiJICTaH1 Bij 3BaproBayibHOI AyTH (puc. 5.10). ®BA
XapaKTEePU3YIOThCS BUCOKUM CTYIICHEM YIJIOBIIOBAaHHS IIKIIJIMBUX PEUYOBUH Ta
E€KOHOMIEIO EHEePTii 3a paXyHOK PEIUPKYIIAIIT MOBITPSI.
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Puc. 5.8. MicueBa BUTSKHA BEHTHWJISALisl 3 HACTIHHMMH THYYKHMH BiICMOKTyBauyaMu: a — 3
BHKH/0M 320pyAHEHOIr0 NOBITPs B aTMOCcdepy; 0 — 3 0YMCTKOK i pelUPKYJISILi€0 MOBITPA

a 0

Puc. 5.9. IlepecyBHi ¢inbTpoBeHTHIsINi/iHI arperaTu: a — 3 INOBEPHEHHSIM OYHMILEHOIO
NOBiTPsA; 0 — 3 BUKHAOM MOBITPS 32 Me:Ki NPUMiLLIeHHS

Puc. 5.10. IlepecyBumii ¢pisibTpoBeHTHAANINHUI arperaT “Temn-2000”
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llepenocui  eemmunayitini  acpecamu  TPU3HAYCHI NI BHUJIAJIICHHS
3BapIOBAJILHUX A€PO30JIiB 3 BAXKKOJOCTYIHHUX 3aMKHEHHUX 1 HalliB3aMKHEHUX
MPUMIILICHB Ta 1HIIUX MICIlb, IE HEMOXKJIMBO 3aCTOCYBATH 1HII CUCTEMH BEHTHUJIALIIT,
HalnpukiIaa 3 TproMa cyaHa (puc. 5.11, a), a TakoX JJIs 1ojJa4vi YUCTOTO MOBITPS B
pobouy 30Hy (puc. 5.11, 6).

Puc. 5.11. TlepeHocHuii BeHTUISIMiHUIA arperart 1Jisi po00TH B Ba:KKOJOCTYNHHUX 3aMKHEHUX
Ta HANMiB3aMKHEHHMX NpHUMillleHHsIX (B TpioMmi): a — BuaajgeHHs 3A 3 poOoyoi 30HU; O —
NO/laBAHH NMOBITPS B po004y 30HY

Bumscni npucmpoi, emonmosani 6 36apiosanbHe 001a0HanHs € €PEKTUBHUMHU
3aco0aMu MICLIEBOI BEHTWJIALI, K1 JOLIIBHO 3aCTOCOBYBAaTH NIpPH 3BapIOBaHHI B
BAKKOJIOCTYITHUX MICLSIX a00 MpU 3BaplOBaHHI BUPOOIB, KOHCTPYKIS SKUX HE
JTI0O3BOJISIE BUKOPUCTOBYBATU 1HINI BUAM BEHTW LI, Jlo HUX Hanexatb acnipayitiui
npUCmMpoi 00 NATbHUKIE Ol HANIBA8MOMAmMuyHo2o 36apiosanus ¢ CO; Ta THIIUX
razax (puc. 5.12). B KOHCTpyKIii Takux NPUCTPOIB BPaxOBaHO HE TUIBKH
e(dEeKTUBHICTh BIJICMOKTYBAaHHS IIKIJUTMBUX PEYOBHUH, a i B3a€EMOJIisl BUTSTYBAHOTO Ta
ra303axucHOr0 CTPYMEHIB, IO BIUIMBA€ Ha €QEKTUBHICTh Ta30BOTO 3aXHUCTY
3BapIOBAJIbHOT BaHHU. ToMmy, Ans TOoro, o0 HE MOPYUIYyBaTH Ta30BUN 3axUCT,
HMIBUJKICTh PYXY B1JICMOKTYBAHOTO MOBITPsI OISl Miclisl BUIIJICHHS 3BaprOBaIbHOIO
aepo30JIt0 He TIOBUHHA MepeBuliyBaTd 0,5 M/c pu 3BapIOBaHHI Y BYTJIEKUCIOMY Ta3i
1 0,3 M/c — B aproHi. Ane e(peKTUBHICTh YJIOBJIIOBAaHHS 3BapIOBAJIBLHOIO a€PO30JII0
IpU [bOMY MOBHUHHA CTAHOBUTHU He MeHIe 75 %. Pazom 3 TuM acnipaliiiHi npucTpoi
710 TAJbHUKIB HE MOBHUHHI 3MEHIIYBAaTH 30HY OIJIAly 3BapHOTrO IIBa 1 301IbIIYBaTH
Macy najgpHuKa. OnTHMallbHA KOHCTPYKIIiS, 110 3a0e3nedye HEeoOXiTHUN Ta30BHM
3aXMUCT 30HU 3BapIOBaHHs 1 €(PEKTUBHE YJIOBJIFOBAHHS a€pO30J110, BUKOHAHA Y BUTJISIAL
UWTIHAPUYHOTO COIUIA, PO3MIMIEHOrO0 30BHI KOAKCHAJIBHO Ta303aXMCHOMY COILTY
(puc. 5.12, a). Aepo3ojib, IO YTBOPIOETHCS MPH 3BaApPIOBAHHI, BCMOKTYETHCS
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acmipaliiHUM MPUCTPOEM, PO3MIIICHUM Ha AEsSKid BiJCTaHI Bix 3pi3y coOIUIa, sIKE
nojae 3axWCHUM ra3. TpaHCnopTyBaHHs 3a0pyJIHEHOrO aepo30JieM TMOBITPS
3MIMCHIOETBCS THYYKHM IIUTAaHTOM  JiametpoMm  28...38 MM, 3’€¢qHaHUM 31
30y/oKyBadeM  TiITH, GQYHKIT  SIKOTO MOXE  BHMKOHYBAaTH  IIEHTpalizoBaHa
BHCOKOBAaKyyMHa BUTSDKHA cucrema BEHTUJISIIIT abo OKpEMHIA
(GUIBTPOBEHTIIISILIIMHUN arperar, 1mo cTBoproe po3pimxkents 18...20 kIla.

Puc. 5.12. Cxemm acmipaniiHUX NPUCTPOIB [0 MNAJBHUKIB [Jisi HANIBABTOMATHYHOIO
3papoBanHsa B CO2: a - HWIHAPUYHUH KOAKCHUAJIbHMIA; 0 — HUJIIHAPUYHUI aKCHAJIBLHUM; B —
KOHYCHO-IIpYaTHi KOAKCHAJBHHUN; I — KOHYCHO-IIIMHHAH KOAKCHAJIbHUI

[Ipun aBTOMaTHYHOMY 3BaplOBaHHI M1 (PIFOCOM MJisi YJIOBIIIOBAHHS aepO30JIiB
Ta ra3iB PEKOMEHIYEThCS 3aCTOCOBYBATH IIUIMHHUE (puc. 5.13) abo miiikonoaioHui
(puc. 5.14) BincMOKTyBay, NpUMaIbHHUI OTBIpP SIKOTO MOBUHEH PO3TAIIOBYBATHCS Ha
Bucoti 40...50 MM Haxg mnoBepxHew ¢mrocy. Taki mnpuctpoi A0 aBTOMAaTIB
BMOHTOBYIOTBCS B 3BaplOBajibHI TOJOBKM a00 HaBINIYIOThCA Oe€3MocepeHbO O1is
eJIEKTPO/IA.

Ha wMammHax TOYKOBOTO KOHTAKTHOTO 3BapIOBaHHS BWTSKHI TPHUCTPOI
PO3TAIIOBYIOTh OiNlsl €JeKTPOMAiB. IX KOHCTPYKIisi 3aleXuTh Bin KoHpiryparii
BUPOOIB, 0 3BAPIOIOTHCA. {11 OJTHOTOYKOBUX MAIIIMH PEKOMEHAYIOThCS BEPXHIH 1
HUKHIN ToBiTpornpuitmadi (puc. 5.15 1 5.16). O6’eM moBITPS, 110 BUAAISIETHCS, CII
npuiiMatu B mepimomy Bunaaky 170 m%ron, B apyromy — 200 m/rox. 3amicTs
MOBITpPONpUiMaya MOXXHA BUKOPUCTOBYBATH BEPTHKAJIHLHUN BUTSDKHHM TMOBITPOBI 31
3pi3aHUM TiJI KyTOM TOpIEBUM OTBopoM (puc. 5.17). OG6’em moOBITps, WIO
BUIANSETHCA, IOBUHEH cTaHoBUTH 380 M°/rof. 3acTOoCyBaHHS OJHOYACHO BEPXHBOIO
1 HIOKHBOT'O TIOBITponpuitMayiB (puc. 5.18) 1is MalImHu Majoi MOTY>KHOCTI JO3BOJISIE
3MEHIIUTH 00’€M MOBITPA, IO BUAANAETHCA, A0 75 M/rom: 25 BiJ BEPXHBOIO
npuitmMaya i1 50 BiJ HIXKHBOTO.
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Puc. 5.13. IlinunHumii BiZcMOKTYBa4Y [0 aBTOMATa /Ui 3BaplOBaHHA Wig {uaocom
(BHHHAIOIM): 1 — kinbue; 2 — xoMyT; 3 — mi1anka; 4 — KoHQy30p; S — naTrpydok; 6 — miauHa
PiBHOMIPHOTO BCMOKTYBAHHS

7q

Puc. 5.14. Jlilikonoaiouuii BiICMOKTYBa4 10 aBTOMAaTa /Ui 3BapoBaHHsA mix ¢urocom: 1 —
naTpyook; 2 — noBirponpuiimay; 3 — kijibue; 4 — XoMyT; S — UIaHKa
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Puc. 5.15. BepxHiii BiicCMOKTYBa4 /10 TOYKOBOI MAIIMHH /I KOHTAKTHOIO 3BaplOBaHHA:1-
mmodepé; 2 — maTpy0ok; 3- moBiTponpuitmay
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Puc. 5.16. HuxkHili BiicMOKTYBa4 /10 TOYKOBOI MAIIMHH VI KOHTAKTHOIO 3BaplOBaHHs: 1-
NoBiTPOBiA; 2 — mmbep; 3 — noBiTponpuiimau
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MarmHu CTUKOBOTO 3BapPIOBAHHSI OIJIABJICHHSM CJIi] 00aIHYyBAaTH YKPUTTIAMU
(puc. 5.19), gxi 0gHOYACHO BUKOHYIOTh (DYHKIII BUTSXKHMX IMPUCTPOIB 1 3ac00iB
3aXHUCTy BIJ ICKOp Ta Opu30K posmiaBieHoro wmetairy. O06’eM MOBITps, IO
BUJAISETHCS, 3aJCKUTh Bl THUITy MAIIWHU, PO3MIPY YKPUTTS Ta HasSBHOCTI
HeliIbHOCTeH 1 U1 Hail6GinbIm BigoMux MamuH Mae 6yTu Big 200 1o 700 m3/rog.

MicueBa npuniusna éenmunayis TOKpaIlye MIKpOKJIIMAT B OOMEXEHIM 30H1
npuMitieHHs. Jlo Hel Halle)kaTh: OBITPSIHI Y1, 0a31CH, 3aBICH.

Ilogimpsane Oywlysanus — Toada XOJOJHYBATOTO MPHUILITMBHOTO TIOBITPS Y
BUTJIAJIl CTPYMEHSI, CIIPSIMOBAHOTO Ha poboye MicIe.

[ToBiTpsiHE AyITyBaHHS BUKOPUCTOBYIOTH 32 TAKUX YMOB:

a) KOJIM Ha POOITHUKA Ji€ MPOMEHKMCTA TEIUIOTA 3 iHTeHCHBHICTIO 350 B1/M? i
OlbIIe (CTarlioHapHi Medi, 1e3010paTOPH, EKCTPAKTOPH TOIIIO);

0) mpu BIOKPUTHX TEXHOJOTIYHUX TIpoIecax 3 BUIUIGHHAM Yy poOoue
CepeIOBUIIE MIKIJUTMBUX Ta3iB Ta apO30JiB;

B) y BHUIAJKax, KOJM HEMOXJIMBO YW HEJOIUIBHO 3aCTOCYyBaHHS
3araJJbHOOOMIHHOI BEHTHWJIALIT A1 Il€i METH, a TaKO0)K KOJIM MICILIEBA BUTSDKHA Ta
3arajJbHOOOMIHHA BEHTWIALD HE 3a0e3neuyroTh Ha poOoYoMy MiCIli HEOOXiaHi
napameTpHu MOBITPSHOTO CEPEIOBHUIIIA.
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Puc. 5.17. BizcMokTyBau 10 TOYKOBOI MAIIMHU y BHUIJISIAI BePTHKAJIBHOr0 MOBiTpoBOAA 3i
3pi3aHUM TOPLEBUM BCMOKTYIOYHM OTBOPOM:1 — rOJ1I0BKa HH’KHBOI'O €JIEKTPOAA; 2 — rOJI0BKa
BEPXHbOI'0 €JIEKTPOA
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Puc. 5.18. KombiHoBanuii BizcMoKTyBay /10 KOHTAaKTHOI TOuKoBOi Mamuau (HAICT, Kuis)
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Puc. 5.19. YKpUTTA 10 KOHTAKTHOI CTUKOBOI MalIMHU: 1 — orjsigoBe BikHO; 2 — BigkuaHa
Kpuika; 3 — ykpurrs; 4 — natpyodok

[loBiTpss nmnsi AyuIyBaHHS y HEBEJIUMKUX 00 €Max TMOJAEThCS 13 OKPEMHX
YCTAaHOBOK, HE3QJICKHUX BIJ CUCTEM MPUIUIMBHOI BEHTWILII. TemmepaTypa Ta
IIBUKICTh TOBITPS. BU3HAYAETHCS I1HTEHCHBHICTIO TEIJIOBOTO BUIPOMIHIOBAHHS,
BaKKICTIO BUKOHYBaHMX POOIT Ta MEpiooM POKY 1 3HAXOAAThCS y Mexax 16...21°C
ta 0,5...3 M/c.

[TpunnuBHa MexaHIYHa BEHTUJISLIS 3aCTOCOBYETHCA Ui BIAIITYBAaHHS He
TIIBKM TIOBITPSHOTO IYITyBaHHsS, @ M Tak 3BaHUX “TOBITPSHUX O0a3UCIB”, KOJIU
XOJIOJHUM TOBITPSAM “3aTOIUIIOIOTBCA OKpEeMl 30HU 1exy. Y I[IbOMY BHIAJKY
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MOTAETHCS 3HAYHA KUTBKICTh TOBITPS 3 MAJIUMH IIBHAKOCTSIMH, 1100 BOHO MEHIIIE
MePEMIIIYBaJIOCh 13 HATPITUM TOBITPSIM.

J{ns1 3aXUCTy pOOITHUKIB BiJl 30BHIIITHEOTO XOJIOIHOTO MOBITPS, 10 HAAXOIUTh
y TpUMIIICHHS Yepe3 BIAKPUTI Mpopisu (BOpoTa, JABEpi Ta iH.), BIAIITOBYIOTH
MOBITPSIHI TEIJIOB1 3aBICH.

[ToBiTpsiHI TEIUIOBI 3aBiCHM MPOEKTYIOTh B OMNATIOBAIBHUX IMPOMHUCIOBUX
OyIIBISIX 1 MPUMIIMICHHSAX B TaKUX BHUIIQJIKaxX: KOJMU 3a YMOBAMH EKCILTyaTalli
TPAHCIIOPTHI MPOPI3H Ta ABEP1 MPOTATOM TPUBAJIOTO Yacy OyBalOTh BIAKPUTUMU, IPU
HAsBHOCTI MpPHUMIIIEHbh 3 KOHAMIIIOBAaHHSAM TOBITPS a00 13 3HAYHUM BOJIOTO
BUJIUICHHSAM, a TaKOXX MPH pO3TalllyBaHHI MOCTIHHUX pOOOYMX MICIh MOOIU3Y Bif
30BHIIIHIX ABEPEH.

IcHye nekinbka cxeM MOBITPSHUX 3aBic. J[JIs MIMPOKUX TPaHCIIOPTHUX MPOPI3iB
3BHYAfHO BIAIITOBYIOTh 3aBICH 3 HIDKHBOIO MOJAY€l0 MIiJIrPITOTO OYUIIEHOTO
MOBITPS TiJ TUCKOM. Bijsi BXiJHUX JIBepeH, SIK MPaBUIIO, BIAIITOBYIOTH MOBITPSHI
3aBicH 3 O1YHOIO MOJIAY€IO MOBITPSI.

[ToBiTpsiHI 3aBiCM BJIAINTOBYIOTH TaKOXX MDK IlexaMu abo OKpeMUMHU
BUIIUVICHHAMHU I 3amoOiraHHs HaJAXO/KCHHS 3a0pyJIHEHOro TIOBITPS depes
TEXHOJIOT14HI MPOPI3H Y OY1BEIbHUX KOHCTPYKITISX.

Kom0inoBana cumcreMa BEeHTWIALIlI € I[MO€IHAHHS €JIEMEHTIB MICIIEBOI Ta
3arajJbHO00MIHHOT BeHTW L. JlokanizoBaHa cucreMa 3abupae MIKIUTMBI PEUOBUHU
13 MICIIEBUX BIJCMOKTYyBauiB. IIpoTe yacTMHA MIKIJUIMBUX PEYOBUH, IO BHACIIJIOK
PI3HHX MPUYHMH HE MOTpanuia B MICIEBI BIJICMOKTYBaul, HAAXOIUTh y MPUMIILIECHHS
Ta BUTATYETHCS 3araJIbHOOOMIHHOIO BEHTUJISILIIEO.

Konauuniropanuss noBiTps. Hall0O1abl1 JOCKOHAIO CHUCTEMOI0 MEXaHIYHOI
BEHTWIAIII € KOHAWIIIOBAHHS TIOBITPS, SIKE 3aCTOCOBYETHCS ISl IITYYHOTO
CTBOPEHHSI ONTHUMAJIbHUX IMapaMeTpiB MIKPOKIIMATy Yy BUPOOHMYMX MPUMIIIECHHSIX
a6o0 Ha poboumx wMicugx. HeoOXiAHICTP HAsBHOCTI ONTUMAJbHUX IapaMeTpiB
MIKPOKJIIMATy (TeMIlepaTypH, BIIHOCHOI BOJIOTOCTI Ta MIBHUAKOCTI PYyXy MOBITpS)
0OyMOBJICHO CaHITAPHO-TITE€HIYHUMHU 200 TEXHOJIOTTYHUMH BUMOTaMH BUPOOHUIITBA.
CTBOpeHHSI Ta MIATPUMAHHS TMOCTIMHUX YW 3MIHIOBAHUX 3a 33JaHOI0 MPOTPaAMOIO
BU3HAYCHUX TApaMETPIiB TMOBITPSHOTO CEPEIOBUINA TPOBOJUTHCS ABTOMATHYHO
HE3aJIE)KHO BiJl 3MIHM 30BHIIIHIX METEOPOJIOTIYHUX YMOB Ta BCEPEAUHI MPUMIIIICHHS
(pY 4aCTKOBIM PEIUPKYIIAIIT MOBITPs) 1 3AIMCHIOETHCA B CIEIIaIbHUX YCTAHOBKAaX —
KOH/IUIIIOHEPaX.

Konpuiionepn OyBalOTh MOBHOTO Ta HEMOBHOIO KOHJIUIIIIOBaHHS TMOBITPSI.
VY CcTaHOBKM MOBHOTO KOHAMIIIOBaHHS MOBITPs 3a0€3ME4YYI0OTh HE TUIBKM ONTUMAJIbHI
napamMeTpu MIKPOKJIIMATy, aje 1 YUCTOTy moBiTpsa. KpiM mporo, y psiali BUIAAKIB
MOBITPS TIPOXOJUTH JOJATKOBY OOpOOKY: 10HI3aIlil0, J€30J0pallito, 030HYBaHHS
TOIIO. YCTAaHOBKM HEMOBHOIO KOHIUIIIOBaHHS MIATPUMYIOTh TUIBKM YacTHHY
HABEJICHUX TapaMeTpiB.

He3Bakaroun Ha sIBHI TepeBard KOHJMIIIIOBAHHS TIOBITPS IE€pe] I1HIIMMHU
CUCTEMaMHU BEHTHJIALII, CJIiJI BpaxOBYBaTH 3HAUHI MaTepialibHl BUTPATU MPU HOTO
3aCTOCYBaHHI.

ABapiiiHa BeHTHJsIWiA. Y [CIKMX BHPOOHUYUX MPUMIIICHHSIX MOKJIUBE
panToBe HAAXO/UKEHHS B  IOBITPS  BEIWMKOI  KUIBKOCTI  IIKIIUIMBHUX — a0o
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BUOYXOHEOE3MEeUYHNX ra3iB 1 mapiB (HampWKIaa, aneTWseHy, MPUPOJHOTO Ta3y Ta
IHIITUX, MapiB OCH3UHY TOIIO).

Jns  mBuUAkoi 3aMiHM  TIOBITpS Yy TNPHUMINIEHHI Ha BHUMOAJOK aBapii
nependadaoTb CUCTEMY aBapiiiHOi  BEHTWIIAIII, sSKa TOBHHHAa BMHUKATHUCS
aBTOMATHYHO TMPU JIOCATHEHHI JOIMYCTUMOi KOHIIEHTpaIlli MeXI MIKIJJIMBUX abo
HeOe3MeyHUX BUUICHb. 3BUYAHO 11 BJIAIITOBYIOTH 32 JOMOMOIOK OCHOBHUX
BEHTHJISITOPIB.

[IpomyKTUBHICTE aBapiiHOT BEHTWIALII BU3HAYAETHCS B TEXHOJOTIUHIN
YacTUHI TpOekTy. [lpm BIACYTHOCTI NHMX JaHUX HAICKHTHh TependadaTu
NPOAYKTUBHICTh aBapiiHOT BEHTHJIALIL, 1I00 BOHA pa3oM 3 OCHOBHOIO BEHTHJISII €10
3a0e3neymia y mpuMmiiieHHi §...12 moBiTpooOMiHIB 3a TOUHY.

Y mpuUMIIIEHHSX HACOCHUX 1 KOMIPECOPHUX CTaHIIM BUPOOHUYUX KATETOpiid
A, b (Bubyxomoxexonebesneuni) Ta E (BuOyxoneOe3neuni) aBapiiiHa BEHTHIIAIIIS
noBUHHA 3a0e3rneunTH §...12-KpaTHHl TOBITPOOOMIH 3a TOJAWHY y JOIOBHEHHI J0
MOBITPOOOMIHY, 1110 CTBOPIOETHCS CHCTEMaMU OCHOBHOT BEHTHIISILII.

5.1.3. Po3paxyHok o0csiry noBiTpsi HA BEHTHJISILIi 10

JIist BUJaneHHs aepo30JiiB 1 rasiB, IIO YTBOPIOIOTHCS IPU 3BaprOBaHHI Ta
IHIIUX CIIOPIIHEHUX TEXHOJIOTISAX B BHPOOHMYUX NPUMIIIEHHSX, 3aCTOCOBYETHCS
MICIIEBa, 3araJIbHOOOMIHHA 1 KOMOIHOBaHA MEXaHIYHAa BEHTHJIALIS.

3rigno 3 JACTY 2456-94 micueBa BEHTWIALISA MOBUHHA BUKOPUCTOBYBATHCH
Ipy JIyrOBOMY 3BapiOBaHHI IMOKPUTAMH €JICKTPOJaMU, AaBTOMATHYHOMY Ta
HAIlIBABTOMATHYHOMY B 3aXHCHHX Ta3axX IUIaBKUM 1 HEIJIAaBKUM EJIEKTPOJIOM,
TIOPOIIKOBHM JPOTOM, TiJ (hIFOCOM, a TAKOXK TPHU eEKTPOIITAKOBIX TeXHOMOTisX. [1
JOTITBHO 3aCTOCOBYBATH MPU KOHTAKTHOMY TOYKOBOMY, IIIOBHOMY Ta PEIbIEPHOMY
3BapIOBaHHI TaJlbBAHOMIOKPUTUX 1 KOJBOPOBUX METaNiB, MPH KOHTAKTHOMY
CTUKOBOMY 3BapIOBaHHI OIUIABJICHHSM, a TaKOX MPU PYyYHOMY Ta MAIIMHHOMY
TEPMIYHOMY pi3aHHI MeTany. B 1HIIMX BHUMaakaXx MOXK€ BHKOPHUCTOBYBATHCH
3araJlbHOOOMIHHA BEHTWJIALIS. BoHa TakoX MOBHMHHA 3aCTOCOBYBAaTHUCh B KOMO1HAIIIT
3 MICIIEBOI0O BEHTWJIAIIE€I0, PO3PAaXOBAHOK HA BHUAAJCHHA 3 BUPOOHUYOTO
MPUMIIICHHS IIKIJIMBUX PEUYOBMH HE JIOKATI30BaHUX MICIEBUMU BUTSKHUMH
MPUCTPOSIMU (BIJICMOKTYBayaMHu).

KoHcTpykiis MICHEBHUX BiJICMOKTYBaudiB BUOUMPAETHCS B 3aJI€KHOCTI BIJ BHIY
TEXHOJIOTIYHOTO  Tporlecy, OOJiaHaHHS Ta OCHalleHHs. BoHa TmOBHHHA
3a0e3neuyBaTd HEOOXIHY YUCTOTY MOBITPS Ha poOOYOMY MiCLI MPH MiHIMaIbHUX
BUTpPATAaX TMOBITPS, K€ BUAAISETHCSA, 3aM00IraTH PO3MOBCIOKEHHIO IIKIIJIUBUX
pEUOBUH TI0 00’€My MPUMINIEHHS, HE 3aBaXKaTH BHKOHAHHIO TEXHOJOTTUHHUX
onepariii. [IpuB’s3ka BiJICMOKTYBayiB /O 3BaplOBaJbHOIO OO0JaJHAHHS TMOBUHHA
3MIIMCHIOBATHCH 3 ypaxyBaHHSM MaKCHMAaJIbHO MOXJIUBOTO TPUOIMKEHHS HOTO 10
JoKepenia IMIKIIMBUX BUAUICHb. THIMOBI CX€MH Ta KOHCTPYKINi BIJICMOKTYBadiB, a
TaKOXX METOAU 1X pO3paxyHKy y3araJlbHEeHO B METOAUYHHX BKa3iBKax O
MpPOeKTyBaHHS “MecCTHBIE BBITSDKHBIE YCTPONCTBA K OOOPYAOBAHHUIO TSI CBAPKH H
pe3ku metaios” JI.: BHUMOT.



78

KinbkicTh MOBITps, Ky HAJEKUTh BUIJAIWTH a00 MOJATH BEHTHIALIHHOIO
YCTAHOBKOIO (HEOOXifHMI MOBITPOOOMiH BHPOOHMUMX npuMimenb L B wm%/ron)
BU3HAYAETHCS PI3HUMU METOJaMHU B 3alIe)KHOCTI BiJi KOHKPETHHX YMOB: 3a
IHTEHCUBHICTIO BUIIJICHHS IIKIIJTMBUX PEUYOBHH B MOBITPS MPUMIIICHHS, 32 3aaHOIO
IIBUJIKICTIO BCMOKTYBaHHS IMOBITPsI OIS JXKepesa YTBOPEHHS aepo30JIi0 Ta rasiB, 3a
eMITIpUYHUMH (HOpPMYJIaMH 200 MOBITPOOOMIHOM, IO PEKOMEHTYEThCHI.

[Ipy HaAsBHOCTI JaHMX MPO IHTEHCHBHICTh BUAIICHHS IIKIVIMBUX PEYOBUH B

aTMoc(epy IpUMIIIEHHS MOBITPOOOMIH B 3arajibHUX BUMAJKaX PO3PaXOBYETHCA 3a
dbopmyIoro:

10008V

L=,
CBI/IH_Cl'lp

(5.1)

ne V — IHTeHCUBHICTh BUJIICHHS IIKIJJIMBOI PEYOBHHU B OJUHUIIIO Yacy I/Tomd; B —
KOe(DIIIEHT HEPIBHOMIPHOCTI PO3MOUTY IIKIAJIUBUX PEYOBUH B 00’ €M1 MPUMIIIECHHS;
Coun, Cup — KOHIIEHTpALIT HIKIJIMBUX PEUOBUH Y HOBITPI, 1110 BUJAISETHCS (BUTSKHE)
1 HagXoMUTh (IIPUILIUBHE), MI/M°.

3HadeHHs V Mpu BUKOPUCTaHHI PI3HUX 3BAPIOBAIBHUX TEXHOJIOTIH YaCTKOBO
OIyOJIIKOBAHO B PI3HUX BUAAHHAX 1 OUTbLI MOBHO NPEJCTABICHO B KOMIT IOTEPHIN
iH(popmarliiiHiid cucreMi (0aHk naHux) I[HCTUTYTy enekTpo3BaptoBanHs M. €. O.
[Tatona “ECO-WELD”.

Jlnst 3aranbHOOOMIHHOI BEHTUJIAIIT B peKOMEHay€eTbes mpuiimMatu Bij 1,2 10
2,0: MeHbIIl 3HAYEHHS — JUII MAaJOTOKCMYHMX PEYOBMH 1 TIPU  BIJHOCHO
PIBHOMIPDHOMY pO3MOJIY JDKEeped iX YTBOPEHHS; MaKCUMalbHI — I OUIbII
TOKCUYHUX PEYOBUH NPH iX HEPIBHOMIpHOMY BUJIIIeHH1. [Ipy HasIBHOCTI 3BaproOBaHHs
B ByIJIEKHCJIOMY ra3i (oco0muBo Ha QopcoBanux pexumax) = 3. [Ipu po3paxyHky
00’eMy TMOBITpS, AK€ HEOOXITHO BUJAIUTU MICIEBOI BEHTHJIAIIIEIO, 32 JOTIOMOTOIO
dbopmymu 5.1 B =1.

KoHueHTpanii mKIAJIMBUX PEYOBUH Yy BUTSHKHOMY Ta MPUILNTMBHOMY IMOBITP1
Cuun, Cup mpuiiMaroTh TakuM 4YHHOM. KOHIEHTpalis MIKIJUIMBUX PpEYOBUH Y
NPUIUIMBHOMY TOBITP1 MOBMHHA OyTH MiHIManbHa 1 BianoBigHo 1o CH 245-71 ne
nepesuuryBati 30 % Big I'/IK B moBiTpi poO040i 30HHU, @ y BUTSKHOMY IOBITpI HE
noBuHHa TiepeBuiryBatu [ JIK B moBitpi pobGouoi 30Hu. Tomy 3HadeHHS Chyy, 5K
npaBuiio, mpuiitMaroTh TakuM, 10 AopiBHIOE ['JIK Crjk. Toni 3aransHa dopmyna 3.1
npuiiMae OUTBIIT KOHKPETHUMN BUTIISI:

| __1000pv (5.2)
Csuu - Cnp
ko noBiTps BUAanse€Tbes 3 podouoi 30Hu 1 Cyp =0
L _ Looopv (5.3)

C I'AK
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AKILO 3 BEPXHBOI 30HU, TO

L= —11‘303[5\’ , (5.4)
' TIK

ne K, — xoedimieHT moBiTpooOMiHy (Mae 3HadeHHs 0,9...1,1 mpu momadi moBiTps
TOPU30HTATILHUMU cTpyMeHsmu; 1,65...1,85 — mpu mogadi B pobouy 3ony; 1,25...1,4
— Ha BucoTi 4 M). bingbmi 3HaueHHs K, BUKOPHUCTOBYIOTh MpPU KpPaTHOCTI
HOBITPOOOMIHY, 1110 A0piBHIOE 3, MeHI — 10.

[Ipn HasBHOCTI MICIEBOT BEHTWJIAIII KIJTBKICTH IOBITPS, SIKE IOMAETHCA,
pO3paxoByeThCs 3a PopMyIIOoLo:

vV-L(C, -C
L :L + K( p-3 l'l)

K M CB“H _ Cnp 1 (55)

ne Ly 1 L; — BATpara moOBITPs, 10 BUAAISIETHCS MICIIEBOIO Ta 3araJlbHOOOMIHHOIO
BEHTUJIALIIEIO 13 po6ouoi 30HM, M3/rof; V — IHTEHCHBHICTh BUJIIEHHS ILIKiJJTMBOI
peuoBuHHU, MI/TO7T; Cps, Chuy, Cup, — KOHIEHTpaLIi MIKIIIUBUX PEYOBUH Y MOBITPI
po60YOi 30HM, BUTSHKHOMY 1 IPHUILUIMBHOMY HOBITpi, MI/M>,

[Ipu BIACYTHOCTI MICUEBOI BEHTWJIALIT KUIbKICTh MPUILIMBHOTO MOBITPS MOKE
OyTu po3paxoBaHa 3a (HopMyIioro:

Lup = Gp L (5.6)

ne G, — NPOAYKTUBHICTH PO3IUIABICHHS 3BApIOBAJIBHOIO (HAIUIABIIOBAJILHOTIO)
matepiany, Kr/rom; Lo, — muToMuii 06’€M NPUIUIMBHOTO TOBITPS B M° Ha 1 kr
3BapIOBAJILHOTO MaTepialy.

IIpr omHOYacHOMY BHJIUICHHI B TOBITPS JAEKIIBKOX IIKIJJIMBUX PEUYOBHH
OJIHOHATpaBiIeHol Mii (OKCHIM a30Ty 1 Take 1HIIE) PO3PaxyHOK TMOBITPOOOMIHY
MPOBOJUTHCA LUISIXOM MIACYMKY BHUTPAT MOBITPS, HEOOXIAHOrO JUisi po30aBiE€HHS
KOXHO1 peuoBrHH okpemo A0 ['/IK. ITpu nupomy AOMyCTUMUMHU MOKHA BBaXKATH TaKl
KOHIICHTpAIlii NIKIJIMBUX PEUOBUH, K1 BIAMOBIIAIOTH (OPMYIJIL:

C1/C1rz[1< + Cz/Cer[K + ...t Cn/CnF]lK <1, (57)

ne Ci, Cy, Cp — pakTyH1 KOHIIEHTpAIIIT MIKIUTMBUX PEYOBUH B TIOBITP1 poO0OU0i 30HH,
mr/M%;, Cirk, Cornk, Chrk — TPaHMYHO JONMYCTMMA KOHLEHTPALis IIKiJIMBHX
PEYOBHH, 10 3HAXOAATHECS B MOBITPi po6od0i 30HM, Mr/M3,

[Ipy BUAUIEHHI PEYOBMH pI3HOHAIMpaBIEHOI [ii 3a pPO3PaxyHKOBUH
MOBITPOOOMIH BUOMPAETHCS HAWOIbIIA BUTPATA MOBITPS 13 3HAYEHb, PO3PAXOBAHUX
32 KOXXHUM OKPEMHUM KOMIIOHEHTOM, IO BXOJIUTh A0 CKJIaay 3BaplOBAIIbHOIO
aepo30JIt0.
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Tak 3a popmynamu (5.2) ta (5.3) BU3HaA4at0Th 00’ €M TOBITPSI, IKE HEOOX1THO
BHUIQJIUTHU 3arajJbHOOOMIHHOI BEHTHJIALI a00 MICIEBOIO, SKIIO HOro HEMOXKINBO
PO3paxyBaTH IHITUMH METOIaMH.

B cucremi koMO1HOBAaHOT BEHTHJIALIIT TTICIIS PO3PAXYHKY 00’ €My MOBITPSI, SIKUI
HEOOXiTHO BUJAIUTH MICIICBOI0 BEHTHIAIIEIO, PO3PaXxOBYIOTh T€ caMe JJis
3arajJlbHOOOMIHHOI BEHTHJIALII, BPAaXxOBYIOUH KOCQIIIEHT YJIOBIIOBAHHS HIKIJIMBUX
PEYOBHH MICIIEBUM BUTSDKHUM MPHUCTPOEM. B TakoMmy BHITagKy po3paxyHOK 00’emy
MOBITPS, SIKE CIIJI BUJAIUTH 3arajlbHOOOMIHHOIO BEHTUJISIIEIO L, BU3HAYAETHCA:

L= 1000(1 - a)V | (5.8)
CFI[K - Cnp

Jie o — Koe(DIIIEHT YIOBIIOBAHHS IIKIIJIMBUX PEYOBHUH MICIICBOIO BEHTUJISALIEO, SIKUI
3aJICKUTH BiJl KOHCTPYKIIIT BUTSZKHOTO MIPUCTPOIO.

3riJIHO 3 CaHITapHUMH IpaBUJIaMH IIPHU 3BapIOBaHHI, HAIUIABJICHHI Ta pi3aHHI
metaniB Ne 1009-73 KUIbKICTh MIKIJIMBUX PEUOBHH, JIOKATi30BAHMX MICIEBOIO
BEHTWIALIEIO (3 ypaxXyBaHHSAM MIBUAKOCTI PyXy MOBITPS B MPUMIIICHHI Ta THIIMX
(bakTOpiB), MOBHHHA CTAHOBHUTH JJIs BUTSDKHUX I1ad He Oibiie 90 % (TooTo a = 0,9),
JUISL THITUX BUIB MICIIEBUX BIJICMOKTYBauiB — He Outbie 75 % (o = 0,9). 3anuiena
KUIbKiCTh mmkimmuBocTed (10 — 25 %) moBunHa OyTtu posBenena go [JIK 3a
JIOTIOMOT'OI0  3arajJbHOOOMIHHOI BEHTHJISII, TOMY 1 3aCTOCOBYEThCS KOMOIHOBaHA
CUCTEMa BEHTUJISAIIII.

k1o B BUPpOOHUYOMY MPUMIIIIEHHI BUKOPUCTOBYETHCA OaraTto 3BaproBajbHUX
MOCTIB 3 MICIIEBUMU BUTSKHUMHU TPUCTPOSIMU, 00’€M TMOBITPSA, SKUA HEOOXI1THO
BUJIAJIUTH 3araJilbHOOOMIHHOIO BEHTWJISIIIIEID PO3PAaXOBYIOTh SIK CYMapHY peIITY
MOBITPS, sIKa HE BUJAIMIIACH YCIMa MICIIEBUMU BIJICMOKTYBayaMHu:

L Z 1000(1— o )V,
’ i CiF}JK -G

inp

, (5.9)

ne ai, Vi, Cirnk, 1 Cinp — T1 3 3HaueHHs, 110 1 B Gpopmyi (5.8) Ha Ko)kHOMY poOodOMy
MicCIi, 00JIaTHAHOMY MICIIEBUM BUTSKHUM MPUCTPOEM.

B neskux Bumaakax, KOJW HEBIIOMI BUAM 1 KIJIBKICTh BUIIJICHUX PEYOBHH,
HEOOXiJHUI MOBITPOOOMIH BUpOOHMUMX npuMimieHs L (M3/ron) Bu3HavaeTnes:

L = KVapuses (5.10)

ne K — crilikictp moBiTpooOMiHy (1-10 B 3amekHOCTI Bix 00’ eMy mpuMitieHHs); Vip.
— 00’ €M IPUMIIICHHS.

JI71st mpuMillieHeb 3 HOPMAJIbHUMH MMapaMeTpaMu MOBITPSIHOTO CEpEOBUINA, B
SAKUX BUKOHYIOTHCS 1HII BHIM POOIT (HE MOB’s3aHi 31 3BaplOBaHHSIM), HEOOX1IHUN
NOBITPOOOMIH BUPOOHUYHUX MPUMIILIEHb MOKe OyTH BU3HAUECHUN 32 POPMYIIOLO:

L=nL, (5.11)
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Je N — YuCIIO Mpaiodnx; L'— BUTpaTa moBiTpsi Ha OJTHOTO MPAIIOIOYOT0, TPHITHSTA
B 3QJIGKHOCTI BiJl 00’€My MPHUMIIIEHHS, 0 MPUXOJUTHCS Ha OJHOTO MPAIIOI0YO0TO
V', M¥/roa (mpu V' <20 M3 L' >30 m/rox; mpu V' = 20...40 »3 L' >20 m%ron; mpu V'
>40 m® i IpM HASBHOCTI MPUPOJHOI BEHTUIIALII IOBITPOOOMIH HE PO3PAXOBYIOTH). Y
BHIIAJKY BiJICYTHOCTI MpUpoaHoi BeHTMALii (repMernuni kabinm) V' >60 m%/ron.
[Ipy npOMy MiHIMaJIbHA KPaTHICThH MOBITPOOOMIHY IO YCHOMY 00’€MY MPHUMIIIEHHS
MOBHHHA CTAHOBUTH | pa3 3a roJuHy.

[Ticns po3paxyHKy BHUTpaTH BEHTWISALIIMHOTO TOBITPSA L BCTaHOBIIOIOTH
KPaTHICTh NOBITPOOOMiHY N y MpUMiIeHHi, rox

n=L/V, (5.12)
ne V — 06’eM npumimieHns, >,

[ToHATTSIM KpaTHOCTI MOBITPOOOMIHY KOPHUCTYIOThCS JJII OPIEHTOBHOTO
BU3HAYCHHS MOBITPOOOMiHYy. KpaTHICTh MOBITPOOOMIHY ITOKa3y€e€ 1HTEHCHUBHICTb
BEHTWJIIOBaHHS JAHOTO TPUMIIIEHHS, TOOTO KUIBKICTb OOMIHIB TOBITPS Yy
MPUMIIICHHI, SIK€ TOMA€ThCS a00 BUTATYETHCA MPOTATOM OJHIET TOAMHH. SIKIIO
MOBITPS TIOAETHCS, TEepe]] 3HAUCHHAM N CTABJIATH 3HAK IUTIOC, SKIIO BUTATYETHCS —
MIHYC; KOJHM Y IPUMIIIIEHHS OJTHOYACHO MOJAETHCS Ta BUTATYETHCS TIOBITPSI, CTABIIATH
3HaK MIoc-MiHyc. Hampuknaa, N = -3 o3Hayae, 1O 13 JAHOTO MPUMIIIECHHS
BUTATYETHCS MOBITPSI Y KUIBKOCTI TPHOX HOTO 00’ €MIB 32 OJTHY TOJAUHY.

VY Tux BUMajaKax, KOJH KUIbKICTh HIKIJUIMBUX BHJIUICHb Ba)KKO BHU3HAYMTH,
pPO3paxyHOK TOBITPOOOMIHY MOKHA TPOBECTH 3a KpaTHICTIO. [3 JoBigHHMKA 3
MIPOEKTYBaHHS MPOMUCIOBUX Oy/iBelb BHUOWPAIOTH KPATHICTH MOBITPOOOMIHY, a
noTiM 3 hopmynu (5.12) BU3HA4YAOTh HEOOX1HY BUTpATy MOBITPS L Ha BEHTHIIALIO.

Bzaram po3paxyHOK 00’e€My MOBITps, SIKE€ HEOOXITHO BUIAIUTH MICIIEBOIO
BEHTWJIAIIEO L,, OLIbII MOIUILHO BH3HAYATH, BHUXOASYHM 3 3aJaHOI IIBUJIKOCTI
BCMOKTYBAaHHsS OU1s JpKepena BUAUICHHS UIKIJJIMBUX PEYOBHUH, XapaKTEPUCTUKH
CHEKTPY NIBUIKOCTEH BCMOKTYBAaHHS JUIsl TEBHOI KOHCTPYKIli BCMOKTYBaJbHOTO
OTBOPY Ta HASBHOCTI TOBEPXHOCTEH, IO OTOPOKYIOTh 30HY BCMOKTYBaHHS. B
I[bOMY BUTIAJKY

L, = 3600 Fo Vo, (5.13)

ne Fo — moma BiIKpUTOro Iepepizy BUTSKHOIO OTBOPY BifcMOKTyBaua, M2, Vo —
IIBUJIKICTh BCMOKTYBAHHS TOBITPS Y IbOMY MPOPi3i, M/C.

[Tnomy Fo BU3HA4arOTh KOHCTPYKTUBHUMH OCOOJUBOCTSIMU TEXHOJOTIYHOTO
oOJiagHaHHS Ta BUOPAHOTO BUTSIKHOTO IIPUCTPOIO.

3HadyeHHs Vo 3HAXOSTh, BUXOJSIYN 3 YMOB 3a0€3MEUCHHS 3a/1aHO1 IIBUIKOCTI
noBiTpss Vx B 30HI 3BaproBaHHs a00 pizaHHA Ha BiAcTaHi X (M) BiAg IEHTpa
BCMOKTYIOUOTO OTBODY.

[IBuAKICTE pyXy MOBITPS, IIO CTBOPIOETHCS MICLIEBUMH B1JICMOKTYBauaMu
01151 JKepesT BUIICHHS IIKIIJIMBUX PEYOBHH, IOBUHHA OYTH:
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- [pU pPyYHOMY 3BaprOBaHHI MOKPUTHUMHU €JeKTpoaMu — He MeHie 0,5 M/c;

- MpU 3BapIOBaHHI y BYIVIEKUCIOMY Trasl JIPOTOM CYIIJIBHOTO Tepepisy 1
MOPOIIKOBUM — He Ounbie 0,5 m/c;

- npu 3BaproBanHi mig gparocom — 0,2...0,5 m/c;

- TIpu 3BaproBaHHI B iHepTHUX razax — 0,15...0,3 m/c;

- TpHU 3BapIOBaHHI JAPIOHMX BHUPOOIB MiJ YKPUTTAM Y BHUIJISAL BUTSKHOI
madu — 0,6 m/c;

- TpHU CTUKOBOMY 3BaploBaHHI — 2 M/C;

- NOpU Ta30BOMY Ta IUIa3MOBOMY pi3aHHI THUTAHOBHX CILIaBiB 1
HU3KOJIETOBAHUX CTajeil: ra3oBoMy — He MeHuIe 1,0 m/c; miaa3MoBoMy — HE
meniie 1,4 m/c;

- TpH  IUIA3MOBOMY  pi3aHHI  alIOMIHIEBO-MarHi€eBUX  CIUIaBiB  Ta
BHUCOKOJIETOBAHUX CTasie — He MeHie 1,8 M/c;

- IpH IU1a3MOBOMY HaNMJIEHHI — HE MeHIe 1,3 m/c.

Jis  BUTSDKHUX TIPUCTPOIB 3 TOCTPUMH KpasMH Haumpoctimoi ¢dopmMu

HIBUIKICTh BCMOKTYBAHHS MOBITPSI pO3PaXOBYETHCA 3a TAKUMU (HOPMYJIaMU:

JUTSL OKPYTJIMX Ta KBaJAPAaTHUX OTBOPIB O€3 eKpaHa

Vo= 16 Vy (XId)?; (5.14)
3 €KpaHOM
Vo= 8V, (X/d)? : (5.15)

ne d — miaMeTp OKPYIJIOro OTBOPY abo TiApaBIIYHHE JiaMeTp i1 KBaJIpaTHOTO
OTBOPY, AKUH YMOBHO MOKE JIOPIBHIOBATH 3HAYEHHIO KBAJPaTy MIBUIKOCTI, M;
JUTSL IPSIMOKYTHOTO OTBOPY INIJTHHOBHIHOT (POPMH IMHUPHHOIO D

Vo= 6V, X/d. (5.16)

®opmymu (5.14) ta (5.15) moxna BukopuctoByBatu nipu X > 0,5d, a (5.12) —
npu X > 0,5b.

[Ipu O  OAWM3BKOMY PO3MIIIEHHI BUTSKHUX TMPUCTPOIB 7O 30HH
3BapIOBaHHS, MPU HASIBHOCTI OOMEXKYIOUUX IUIOIIMH, SKIO OTBIp BUKOHAHO B CTIHIII,
Py BUKOPHUCTaHHI BIJICMOKTYBayiB 3 ¢uIaHIsIMU a00 CKiIagHoi (OpMH, a TaKOX B
IHITUX BUIAJKAX PO3PAXYHOK 00’€My TMOBITPS, K€ HEOOXITHO BUIAIUTH MICIEBOIO
BEHTWJIALIEIO Ly, PEKOMEHTyEThCSI BUKOHYBATH 34 3a3HAYCHUMU BUIIE METOAUYHUMHU
BKa31BKaMH JI0 MPOEKTYBAHHS MICIIEBUX BUTSKHUX MPUCTPOIB.

JIist i HAPUYHOTO (KUTBIIEBOTO) BUTSHKHOTO OTBOPY

L, :4,1x2V—XlO4, (5.17)
K, W

X

Jie X — BIJCTaHb BiJ BCMOKTYIOUOTO OTBOPY JO TOYKH 3BapIOBaHHA, M; Vy — 3ajaHa
HIBUKICTh Y TOYIIl 3BaproBaHHs, M/C; Ky — KOe(ili€eHT, 110 BpaxoBYy€e BIUIMB BiJICTaHI
Bl BCMOKTYIOYOTO OTBOPY 10 TOYKHM 3BaprOBaHHsS Ha IIBHUJIKICTh Yy CIEKTpI



83

BCMOKTYBaHHS; ¥ — koedilieHT, 110 BpaxOBY€ BIUIUB OOMEXYHOYOi IUIONIMHU Ha
IIBUJIKICTh Y CIIEKTP1 BCMOKTYBaHHS (JMB. 3a3HA4Y€H1 METOANYHI BKa31BKH).

Jns  nesdkux BUAIB  3BapioBaHHS 00’€M TOBITPSA, IO BHUTATYETHCS
BimcMoktyBauem L, (M%/C) pekOMEeHIyeThCS PO3PAXOBYBaTH 3a  JOIIOMOIOIO
emmipuyHuX 3anexHocted. [Ipu 3BaproBanHi mia ¢urocom aBromatamu Ty AJIC-
1002 mpu HASBHOCTI HIUIMHHOTO a00 JMKOMOMIOHOTO BiICMOKTyBaya (JHMB. pHC.

5.13; 5.14)
L, =12-31,, (5.18)

ne |l — cuia 3BaproBalibHOTO CTPYMY, A.
O06’eM TOBITPS, IO BUAATIAETHCS JIIMKOMOAIOHUM TTpUMadeM, CJ1iJ1 30UIbIIUTH
Ha 10 %.
[Ipu HamiBaBTOMaTHYHOMY 3BaplOBaHHI B 3aXHCHHMX rasax, 30kpema B COg,
P 3aCTOCYBaHHI MAJIbHUKA 3 KOHYCHO-IILTMHHUM BIJICMOKTYyBadeM (IuB. puc. 5.12,
r)
Lw=04L./ Vg, (5.19)

ne L. — Burpara 3axucHoro rasy, m°/rox; Vg — mapameTp, KUl BH3HAYAETHCA 3a
rpadikom (puc. 5.20) mpu BiJOMUX BIIHOCHUX BIJICTAHAX BiJI 3pi3y COILIa J0 BUPOOY,
110 3BaproeThes, h'1= hy/ R 1 Bix coruia 1o neHTpy BCMOKTYHOUOro otBopy h'z = hy/
R¢; Re — paaiyc comia st mogadi 3aXMCHOTO rasy, M.

3a dpopmynoro (5.19) opieHTOBHO MOKHA pO3paxOBYBaTH 00’ €MU MOBITPA, SIKE
BUJIAJISIETHCS, 1 HWIIHIPUYHUMU BiICMOKTyBauamMu (AuB. puc. 5.12, a, 0), mio
MOHTYIOThCS Ha TTATbHUKAX 3BApIOBAHFHUX HAITIBABTOMATIB.

[Ipy BHUKOpHUCTaHHI KOHYCHO-IIPYATHX BIJCMOKTYBAYiB JJisi MaJIbHUKIB
3BapIOBAJILHUX HamiBaBTOMAaTiB (muB. puc. 5.12, B) BuTpata MOBITPS, IO
BUJIAJISIETHCSI, BU3HAUAETHCA B 3QJIEKHOCTI BIJl CHJIM 3BapIOBAIILHOTO CTPYyMYy 3a
rpadikom (puc. 5.21).

%
Q4021—
\\\
\
_f=10
\\ \'\"\ 2.0
e = 21'5:
=30
o 0
770 7’5 fl{

Puc. 5.20. 3agexnicts VR Big h'1i h'2
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Puc. 5.21. 3anexuicte 00’eMy TOBiTPA, MO0 BHIAIAETHCH  KOHYCHO-AIpYaATHUM
BiICMOKTYBa4eM, Bi/l 3BapIOBAJIbHOIO0 CTPYMY

5.1.4. Po3paxyHok BeHTHJISIiliHOT Mepeski

Po3paxyHok BuOpaHOi B 3aJeKHOCTI BiJl PO3MIINIEHHS pPOOOUYHUX MICTh
KoH(Dirypaiii BEeHTWISIIAHOT Mepexki TOoJArae y BH3HAYEHHI BTpPAaT THUCKY B
pe3ynbTaTi pyXy MOBITPs, IO CKIATAETHCS 3 BTPAT HA TEPTA MOBITPS (32 paxyHOK
HIOPCTKOCTI MOBITPOBOAY) 1 B MICLIEBUX OmNopax (IOBOPOTH, 3MIHM ILIOIL, IEPETUHH,
butbTpu, kanopudepu Ta iH.). [loBHI BTpaTu THUCKY BU3HAYalOTh M1JICYMYBaHHSM
BTpaT THUCKY Ha OKPEMHUX PO3PAXyHKOBUX JIIJISTHKAX.

Jlns 1poro mepexxy po30MBalOTh Ha JUIAHKUA (XapakTepHa OCOOIMBICTH
JIJISTHKA — TIOCTIMHICT, BUTpaAT MOBITPsA L; Ha Bciit moBxkuH1 iIssHKK). KoxkHii
JJISHIT HaAal0Th HOMED 3a MOPSIIKOM, SIKHH 3a3Ha4daroTh Ha cxeMi. [lopsia 3 HomepoMm
3a3HAYAIOTh XAPAKTEPMCTUKH IiISHKM — BUTpary moBiTpa L; (M%/rom) i moexkuny
noBiTpoBoay Ha ausHIN | (MM). BkazyroTs po3mip nepepidy kaHairy moBiTpoBoay d
(a00 A;5B;). 3a cxemMOI BU3HAYAIOTh HAHOUIBII IOBrY Ta HABAHTAXEHY 3a BUTpAaTaMu
T'UIKY-JIAHITIOT TIOCJIIIOBHO 3’€IHAHUX JUIbHUIL. PO3paxoBylOTh TOBHI BTpaTH B
cXeMl BEHTWJIALII, 10 AOPIBHIOIOTH CyMI BTpAT THCKY B HaWOLIbII HAaBaHTaXKEHIN
TUII CXEMH 1 3arajJlbHOMariCTpaibHUX JUISHKAaX. BuUX0oasuuW 3 JIOMYyCTUMHX
MIBUAKOCTEN pyxXy MOBITPS (y 3BHYAMHUX BEHTWIALIINHUX CHCTEMAaxX IIBUAKICTH
npuiiMaroTh 6...12 M/c B acmipalliiiHUX yCTaHOBKAax JJisi 3a00iraHHs 3aCMiUY€HHS —
10...25 M/c), BU3HAUAIOTh PO3MIipH mepepizy moBiTpoBoAiB. [loBHI BTpatu TUCKY Hy,
I1a:
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H=XH,=X RiTpli +X 7, (5.22)
i=1 i=1 i=1
ne H\, — BTpaTu TuCKy Ha i-ili minsami, [a; Rimp — MMATOMI BTPATH THCKY Ha TEPTS Ha
i-it minseni, Ia/m; I — moexkuna i-oi ginsgHku, M; Z'|— BTpaTH THUCKY Ha MicLeBi
OTIOpH Ha 1-1¥ auisHI, [a:
n n VZ'Y
Zi =X 8)H = (X8 ——, (5.23)
|:1 |:1 2g

ne (X &) — cyma koedilieHTiB MICIICBUX OMOpPIB Ha 1-1i AinbHULI;, H; — nuHamMiuyHun
TUCK Ha i-1¥ ainsn, [1a; V — niniiiHa MIBUAKICTH pyXy MOBITPA HA 1-1i1 AUIAHII, M/C;
¥ — I'yCTHHA HOBITPs, IKE TIEPEMIIAcThCs, KI/M°,

BinmoBigHi 3HaYeHHS BEIWYMH, 0 BXoaaTh g0 BupasiB (5.22) i (5.23),
3HAXOJIAThH 3a CIICIiATbHUMHU TaOIUIISIM a00 HOMOTpaMaMH 31 CIIeIiabHOl JOBIIKOBOT
JITEpATypH.

Jlist BUOOpY BEHTWIISITOPA CIOYATKy BH3HAYAIOTh MOTO MPOMYKTUBHICTH L,
(m*/rom) ta tuck H, (ITa). TloTy»KHICTH BEHTHISATOpA NMPUHMAIOTH 3 BPaxXyBaHHSAM
M1JICMOKTYBaHHA MOBITPsl B moBiTpoBogax Ly = (1,1...1,15) L, ne L — po3paxynkoBa
KUIBKICTh TOBITPS, SIKa MOBMHHA BUAAIATUCS BEHTWIALIMHOIO Mepexero. THCK, 10
Ma€ CTBOPIOBATHUCH BEHTWJIATOPOM, IIOBUHEH JIOPIBHIOBAaTH BTpaTamM THCKY Y
BEHTWIALIMHIN Mepexi 3 BpaxyBaHHsaM 10 % 3anacy — Hy; = 1,1 H,.

Ha mijcraBi ux JaHux poOssiTh BUOIp BEHTUIIATOPA 3a MOro aepoAMHAMIYHOO
XapaKTePUCTHUKOIO, 110 TpadiuHO BUpakKa€e 3B 30K MIK TUCKOM, MPOAYKTHUBHICTIO 1
K.K.JI. IpY BU3HAaY€HUX MBHIKOCTAX oOepTaHHs (P-L xapakrepuctuka). IIpu Bubopi
BEHTWJISITOPA BPaxOBYIOTh, IO HOTr0 NPOAYKTUBHICTh MNPONOPLIMHA IMIBHUIKOCTI
oOepTaHHsi poOOYOro Kojeca, MOBHUN THUCK — KBaJpaTy IMIBHIKOCTI oOepTaHHS, a
MOTYXHICTh CIIOXUBaHHA — KyOy MIBUAKOCTI oOepranHsa. s 3a0e3medeHHs
HEOOXITHOTO  PEXKUMY  POOOTHM  BEHTWISTOPAa  yYCTAHOBOYHA  TMOTYXHICTh
enektpoasuryna N (kBTt) muist BeHTHIISITOpa pO3paxoBy€eThes 3a (OPMYIIOH0:

N=k-L-P/(1000n, 1), (5.24)

ne k — xoedinient 3anacy (1,05...1,15); L — IpoayKTHBHICT BEHTUIATOPA, M>/TOL;
P — moBHUI THCK BEHTWISITOPA, [1a; 1 — K.K.I. BEHTHIIATOPA; M, — K.K.J. TIepeaadi Bif
BEHTWJISITOPA /10 JBUryHa (Uil KJIMHOBUIHUX TaciB My = 0,9...0,95, nns miockux
nacis 0,85...0,9).

5.1.5. OuuIIeHHS MOBITPA Bil MIKIIJIMBUX PeYOBHH
3 MeTor 3amobiraHHs 3a0pyAHEHHIO aTMOC(hepH MIKIUTMBUMU PEUOBUHAMH,

K1l 3HAXOMAThCS B BeHTWIMitHOMY moBiTpi, 3rigHo JICTY 1SO 14001-2006
HEOOX1THO 3/I1MCHIOBATH PETYJIIOBAHHS MTapaMETPiB MOBITPSHOTO CEPEIOBHIIIA.



86

[ToBiTpsi, MO BUAAIAETHCS 3 TMPUMIMICHHS IMOBUHHO OYHIIATHCS, SKIIO
KOHIIEHTpAIlisl IKIATUBUX PeuoBUH B HhoMY mepeBuirye ['JIK. Jlns mporo crmovarky
BH3HAYAIOTh MAaKCUMaJbHY KOHIIEHTPAIIII0 3BAPIOBAIBHOIO a€pPO30JI0 B TOBITPI, IO
BUKHJIA€THCS:

800 Z (Gi M)
Cs= : (5.25)
L
ne Gi — muTOMI BUIUICHHS IIKIJJIMBOCTEH Ha OJWHUIIO Bard 3BaplOBaJIbHUX
MaTepialis, 10 BUTPavaroThes, I/Kr; My — BUTpaTa (IpOAyKTUBHICTD PO3IIJIaBICHHS)
3BapIOBaIbHUX MarepiaiiB, Kkr/rox; L — 3aranpHudl 00°€éM MOBITpS, IO
BiJICMOKTY€ETBCS, M°/TOI.

[ToTiM 0OYHCITIOIOTh TPAHUYHO JOMYCTUMY KOHIICHTPAIIiIO MUY B MOBITPI, IO

BUKnaeThes, 3rigao CHull 2.04.05-84 (pu L < 15000 m3/ron):

Crux = 0,6 (160 — 4 - 10-3 L). (5.26)

IIpu 06’emi mOBiTps, MmO BigcMokTyeThess, L > 15000 wm%ron nns
3BapIOBAILHOIO aepo30i0 Crax = 60 Mr/m,

SAxmo C,; > Crpk, TOBITps, M0 BUKUAAETHCS B arMmochepy, HEOOX1ITHO
OYHUIIATH, JIJIT YOr0 B CHCTEMax BEHTWIAIIT HEOoOXiqHO mepenadadatd (UIBTPH IS
YJIOBITIOBaHHS IIKIJJTUBUX PEYOBUH.

[IkiMBl  pEYOBMHUM Y BUIUIAAL Ta3iB  HEUTPATI3YIOThCS, MEPEBAXKHO,
MOTJIMHAHHSAM  PIAKUMHM peareHTamu (aOcopOlii€r0) 1 TBEpAUMH PEYOBHHAMHU
(amcopOwiero). [eski ra3omnofiOHI pEYOBHMHU  HEUTPATI3YIOThCS  CHAJIEHHSIM
(OKUCHEHHSIM).

OuwuieHHsT TOBITPSA BiJ MWy (aepo30JiiB) 3IMCHIOETHCS 3a JIOMOMOTOIO
CHeiagbHOro 00JIaHAHHS PI3HUX KOHCTPYKIINA B 3aJI€KHOCTI B1Jl pO3MIPIB YACTUHOK
nuiny: rpyoe oumnmierss (10...50 mxwm), cepenne (6uibiie 1 MkMm) 1 ToHKe (MeHIe 1
MKM). 17151 IIbOTO 3aCTOCOBYIOTHCS IIUKIIOHH Ta MUJI00CAKYBAIbHI KaMEPH, IPUHIIUTT
Tii sKuX 0a3y€eThCs Ha BUKOPUCTAHHI CHJI TSDKIHHS Ta 1HEPIIii; BOJIOKHUCTI (TKAaHUHHI)
Ta pykaBHI (UIBTPU, BUTOTOBIICHI 13 HATypajJbHUX MaTepiaiiB (0aBOBHA, JIHOH,
BOBHA) Ta CUHTETUYHUX (ITOJIIaMi/IH1, TIOJIMPOMIJICHOBI Ta 1HIII BOJIOKHA); pOTaIliiHI
NUJIOYNOBMOBadl (y BUTIIANL pajiaJbHUX BEHTUJISATOPIB); EIEKTPO(PUIBTPH, IO
YJIOBITIOIOTh a€pO30JIi 32 PaXyHOK 3apsi/PKaHHS 1X YACTUHOK B €JIECKTPUYHOMY TOJI 1
MOJAJIBIIOMY OCa>KyBaHHI.

[{MKJIOHM 3aCTOCOBYIOTBCSI JUIsl TpyOOro OYHMILEHHS BIJ MUY 3 PO3MIpOM
yacTUHOK 15...20 MkM (cTymiHb ouMieHHS — 95...99%), ToMy s YJOBJIIOBaHHS
3BapIOBALHUX A€PO30IIiB HE MOXKYTh BUKOPUCTOBYBATUCh. IX MOKHA 3aCTOCOBYBATH
JIUIIE JIJIs1 TIONEePEIHbOI OUMCTKY 1 YCTAHOBIIIOBATH TEpe/l arnaparamMu OLIbIT TOHKOTO
OUMIIEHHS, HANpUKIAJ T1epen enekrpoduibTpamu. B pykaBHUX — (iabTpax
JIOCSITAE€ThCSI BUCOKUN CTYMiHb ouuIieHHs oBITPs (98...99%) Bi TOHKOAUCTIEPCHOTO
nuiTy (aepo3odiiB) 3 laMeTpoOM YacTUHOK Oinbie 1 Mkm. Enexkrpoctatuuni GpinbTpu
3/1aTHI 3a0€3MeUNTH TOHKE OYHUIEeHHs MOBITPs (10 95% 1 BuUIlE) BiA MUITY, B TOMY
YUCI 3BapIOBAIILHUX aepo30iiB, 3 nmiamerpoMm udactuHOK Bim 0,005 go 0,01 mxwm.
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[cHYIOTH TaKOX MacysiHi 1 yIbTPa3BYKOBI (PUIBTPHU SISl TOHKOTO OUYMILEHHS B1JIHOCHO
YUCTOTO TOBITPS MPU TOJa4dl TOBITPSA B OpHUMIIIEHHS (€()EKTUBHICTh OYHUIIECHHS
nositpst — 90-99,9%).

Jlnst  ylOBIIOBaHHS 3BapIOBAJIbHUX aepo30JIiB B CHUCTEMax BEHTWIIAIII Ta
GIIBTPOBEHTIIIALIIMHUX arperatax 3acTOCOBYIOTHCS €JEKTPOCTATUYHI, TKAHWHHI,
nanepoBi Ta KOMOIHOBaH1 (iIbTPH.

5.1.6. HopmaJi3auisi ioHHOT0 cKJIaay NOBITPA

3aco0u HOpMaJizailii 10HHOTO PEKUMY IMOBITPSHOTO CEpeIoBUINA HEOOX1THO
3aCTOCOBYBaTM B THUX TMPHUMIIICHHAX, Y SKHX YMOBH IepeOyBaHHSI JIOACH He
3aJI0BOJIbHSIIOTh HOPMATUBHUM BUMOTaM (JIUB. po3ia 2.2).

Y BumajKy HEAOCTaTHLOI 10HI3aIlli TMOBITPS OCHOBHUMH CIIOCOOaAMU
HOpMaJIi3alli 1I0HHOTO CKJIaay MaloTh OyTH TaKi:

" [ITy4YHA 10HI3allisd MOBITPs OE3MOCEPETHBO B IPUMIIICHHSX;

" [0/a4a MITYYHO 10HI30BAHOTO MOBITPS B MPUMILLEHHS;

" [0/a4ya YKCTOrOo, MIPUPOIHO 10HI30BAHOTO, 30BHIIIHBOTO MOBITPS B

IPUMIIICHHS;

" [EepeHEeCeHHS poOOYOro MICU 3 30HH 3 HECHIPUSTIMBUM PIBHEM 10H13aIlli.

VY Bunaaxky miJBUINEHOI 10H13a1111 HEOOX1/THO 3aCTOCOBYBATH 1HIII 3aXO0/IH:

" JIOKaNTi3alis WIKIJJIMBUX I0HHUX YTBOPEHb;

" [ITyYHa YHIMOJSPHA 10HI3allis MTOBITPS IPU HASIBHOCTI TEXHOJIOTTYHOTO

JoKepelia YHINOJISPHOTO 10HOYTBOPEHHS,

" 3aCTOCYBaHH$ 3ac001B 1HIMBIIYaJIbHOTO 3aXUCTY OPraHiB JUXAHHS;

" TEepeHeceHHs poOOUYOro MICIA 3 30HH 3 HECIIPUSTIMBUM PIBHEM 10HI3allli.

[ty4na ioHizaiisa noBitps y npuMinieHHax BianoBigHo 3 OCT 11.296.019-78
CCBT "AbsponoHusaTopbl U METOJbI KOMIICHCAIIMU a3POUOHHON HEAOCTATOYHOCTH"
3I1HCHIOETHCS:

" [EPEeHOCHUMH a00 MOPTATMBHUMHU aepoloHI3aTopamMu (Ijs MNPUMIIIECHb

MaJioro 006’emMy abo0 OKpeMHUX pOOOYHMX MICIb);

" CTallOHApPHUMHM aepoloHi3aTopamu (AJid NPUMILIEHb MAJoOro 1 CEpeIHbOro

00’€My 3 BEJIMKOIO KIJIBKICTIO pOOOYHX MICIIh).

VYcTraHoBKa aepoiOHI3aTOPIB B 3aJI€AKHOCTI BiJ] 0COOJIMBOCTEN pPOOOUUX MICIb
BUKOHYETHCS TAKUM YMHOM, 1100 KOHUEHTpALil 10HIB Yy 30HI JHUXaHHS POOITHHKIB
BIJIIOBI Ty OnTUMAIBHUM (AuB. TaOII. 2.5).

[TomaBaHHSI MITYYHO 10HI30BAHOTO IMOBITPS B MPUMIIICHHS 31HCHIOETHCS 32
JIOTIOMOT'OI0 a€pOIOHI3aTOPiB, BOYJOBAaHUX Y CHCTEMY MPUTOYHOI BEHTHJIALII a0o
KOHIUITIOHYBaHHS.  EKOHOMIYHO  HaWOIIBIII  BUMPABAAHOK €  YCTAaHOBKA
aepoioHI3aTOPIB OE3MOCePEeHhO Tiepen ad0 B MOBITPOPO3MOAUTHHUX MPUCTPOSX 3
MOBOPOTHOIO HACaJKOK, IO J03BOJSIE B MPOLECI eKCIUTyaTalli 3MIHIOBAaTH KYT
HAXWIy MPUILTUBHOTO CTPYMEHS 10HI30BAHOTO TOBITPS JJIS 30CEPEKEHOI TMoaadi
HOr0 y 30HYy IUXaHHS.

[logaBaHHsT YUCTOrO NPHUPOAHO 10HI30BAHOTO 3OBHIIIHBOTO TOBITPS B
MPUMIILICHHS 3/IIHCHIOETHCS:

" [OIPUPOAHUM NPOBITPIOBAHHSAM MPUMILIEHB;
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" CHUCTEMaMH NPUIUIMBHO-BUTSDKHOI BEHTWIISIII, KOHIWIIOHYBAaHHSA Ta

aeparii.

3a3HayeHuil crociO, KUl 3a0e3neuye oNTUMalbHI KOHIEHTpAIlil 10HIB Y 30HI1
JIMXaHHS, €KOHOMIYHO HAWOUIBIN BUTIMHUN, TOMY IO JTO3BOJISIE BUKOPHUCTOBYBATH
BXKE€ HasBHI 3aco0M abo BHMarae MiHIMaJbHHMX BUTpaT. A€, K MPaBUIIO, UM
criocoOoM 3a0e3Mneuy€eThCs JIUIIE MIHIMaIbHO HEOOX1THUM piBEHb 10HI3aIlll TOBITPA 1,
THUM CaMHM, BJIA€THCSI YACTKOBO IMOJIMIITUTH YMOBH TIpaIii.

Jliia nokani3anii mKiIJTMBUX 10HHUX YTBOPEHB ICHYIOTh Pi3HI YCTAaHOBKH, ajic B
CKJIa/1aJIbHO-3BapIOBAILHUX 1I€XaX, IMiJIBUIIEHA 10HI3allisd CIOCTEPIraeThCs JIMIIEe Ha
pobouux MicIsX 3BapHUKIB. ToMy HaOIbII €PEKTUBHUM € 3aCTOCYBAHHS MICIIEBUX
BIJICMOKTYBAauiB, MapaMeTpH SIKUX Tpeda po3paxoByBaTH.

YHinonspHa  MmMTy4Ha  10HI3alisl  TOBITPS  TaKOX  3A1HCHIOETHCS
aepoioHizatopamu. [Ipu 1bOMy 3HaK aepoioHIB Mae OyTH MPOTHUIICKHUM 3HAKOBI
10H1B, YTBOPEHUX TEXHOJIOTTYHUM JIKEPEIIOM.

3acTocyBaHHS 3aC001B 1HUBIIYaIbHOTO 3aXUCTY OPraHiB JUXaHHS OCOOIMBO
e¢(DEeKTUBHO IS 3MEHIICHHS KOHIEHTpalii Jierkux 1oHIB g0 ['JIK 1 3HMXKEHHS
KOHIIEHTpAIlli BaKKUX 10HIB.

[Ipu 3actocyBaHHi  OyAb-SIKUX  BEHTWIALIMHUX  CHCTEM  HEOOX1JHO
BpPaxoOBYBATH, IO IiJl Yac MEPEMIIIEHHS MOBITPs, SIKE MICTUTh 10HH, B1IOYBa€THCA
MPUPOHE 3MEHIIIEHHS KOHIICHTPAIlli 10HIB 32 paxyHOK peKoMOiHallii, sika MOxe 0yTu
po3paxoBaHa 3a (HopMyIoro:

ot S (5.27)

¢(;; 'eia-A-no-L/V 1
Je n¥ — MoYaTKOBa KOHILIEHTPALs JIETKMX 10HIB, CM™, N’ — KOHLEHTpALis JIETKHX
iOHIB Ha BHXOMi CHCTeMH, AOBxkHHOWO L, cM3; a— Koe(illieHT peKoMOiHaIlli, KU
nopisaioe 1,6:10%cm®/c; v— mBuakicTs nepeminieHHs NOBIiTPs, CM/C;
Any=ng—ng; gp =8 (5.28)
r]O
TakuM 4YMHOM, YMM MEHIIA JOBXWHA CUCTEMM Ta MOYATKOBA KOHIIEHTpPAIliS
10HIB 1 OUIbIIIA MIBUAKICTH MEPEMILIEHHS MOBITPS, TAM MEHII1 IPUPOIHI BTpATH 10HIB
y MOBITPOBOAAX.
Ipukaaax po3paxynky. [lpumyctumo, mo BOyIOBaHMI Yy TOBITPOBIJ Ha
BIJICTAaHI 2 M B BHXIJHOTO IOBITPOPO3MOJUIHPHOTO MPUCTPOIO aCPOIOHIZATOP
BUpOOJIT€E HEraTWBHI 10HWM n; =10°cu™ 1 mo3uTHBHI n; =5-10°cu>. IlIBHAKICTH

IPOTATYBaHHS MOBITPs cKiIagac 25 cm-c.

_5.10°
TOI[I' n[=2M = % = 6,8 105 CM73 ,
+ -5.10° B
N_p, = T e ~18-10°cm>.

TakuM 4YWMHOM, KOHIICHTpAIliS 10HIB Ha BHUXOMI 3 IOBITPOPO3MOALITHHOTO
npuctporo mnepepunrye [JIK. Tomy HeoOximHO a00 3MEHIIMTH MPOIYKTHUBHICTH
10HI3aTOpa, a00 YCTAHOBUTH HOTO Ha OUTBIIIHN BiJICTAaH] BiJl BUXO1Y BEHTCUCTEMHU.
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HeoOxiaHO TakoX BpaxOBYBaTH, L0 MPH MPOXOKEHHI 10HI30BAHOTO MOBITPS
yepe3 BEHTWIALINHY CUCTEMY BiIOYBA€ThCs 3MiHA CHIBBIAHOIICHHS HETAaTHUBHUX 1
MO3UTHBHUX 10HIB, TOOTO KOe(illleHTa YHIMOISAPHOCTI ¢ 1 MOKa3HUKA MoJisipHOCTI 1,
I'PaHUIll 3MIHU SKHX JIIMITYIOTBCS HOpMaMu (IUB. po3ii 2.5).
J151 3amo6iranHs pOTo SIBUILA PEKOMEHTY€ThCS:
" CKOPOTHTU JI0 MIHIMyMY LUISIX, [0 MPOXOAWUTH 10HI30BaHE TMOBITPS IO
BEHTCUCTEMaM,;
" BUKOPHUCTOBYBATHU /JIi BUTOTOBJICHHS TMOBITPOBOAIB CIabOENEKTPU3YIOUl
MaTepianu: OyKCOJIUTOBI, IEpEB'siHI Ta 1HIIII;
" BpaxOBYBaTH, LI0 METAJEBl MOBITPOBOAM MPUBOASATH A0 MEPEBAKHOTO
3MEHIIIEHHS KOHIIEHTPAIII] JIETKUX HETaTUBHUX 10HIB.
JInst po3paxyHKy MapamMeTpiB NPUILUIMBHO-BUTSHKHOI BEHTHJIALIIMHOI CUCTEMHU
PEKOMEHIYEThCSI KOPHUCTYBATHUCS HACTYIHOIO (OPMYIIOI0, IO 3B’S3y€ KPATHICTD
noBiTpooOMiHYy K 3  KOHIIEHTpali€r Jerkux 10HIB »n; Ha BHUXOAl 3

MOBITPOPO3MOAIBHOTO MTPUCTPOIO:
‘X'nglm_q
K=——""— (5.29)
nO_nBH,LL
ne « — KoeillieHT pexoMmOiHaIi; n,,— KOHIEHTpAIlis JIETKUX 10HIB Ha BXOI
BUTSDKHOI BEHTCUCTEMbI; ( — IHTEHCHBHICTh (IIPUPOAHOTO) 10HOYTBOPEHHS B
NPUMILIEHHI.
KoHieHTpartliss 10HIB y TOBITPl, IO BUJATSAIOTHCA BUTSIKHUMH CHUCTEMaMH,
BUXOJSIYA 3 TPUBEACHUX Yy po3aual 3.5 HopMm, mHoBUHHA OyTH n,,=3000cwu°;

n'  =1500cm>.
KpatHicts noBiTpooOMiny K 3B's3aHa 3 00CsSroM NpHUMIIIEHHS 1 TapaMeTpaMu

BEHTWIALIHHOI CUCTEMHU CITIBBIIHOIIIEHHSIM.

v-F
Vi (5.30)

ne v— HIBUIKICTh MEPEMILEHHsI MOBITPs, M/C; F — cymapHa mJoia nepeTuHy
NOBITPOBOAIB, M, V — 00’ €M mpuMileHHs, M2,

IMpukaan po3paxynky. PozpaxyeMo mapaMeTpu BEHTHIISIIIITHOI CUCTEMU IS
CKJIafanbHOro 1exy posmipamu 50x14x10 w3, Ilpumyctumo, mo aepoioHizaTop
3a0e3nevyye MPOAYKTUBHICTE n, =10-10°cw™>, ny =35-10°cw™°, TpH MIBUAKOCTI
-1

K =

IPOTATYBAaHHS MOBITPS Yepe3 BEHTHIALINHY cucTeMy v =1u/c i q= lem3c
Po3paxoByeMo KpaTHiCTh IOBITPOOOMiHY 3a popmyror 6.29, ne A =1,2...1,5.

-6 3\ _ | )
Tori K, —134610 23,0 10°) “1_19.10% 1 ~6820 S8
10-10* -3,0-10 200UHY
6 3\2 B ' ‘
K, :1’31,6 10 3(1,5 10 )3 1 ~1810%¢* ~ 65 00'emis .
35-10°-15-10 200UHY

Bubupaemo kpatHicTh MOBITPOOOMIHY — 7 00’ €MiB/TOAMHY.
CymapHy 11011y IepEeTUHY TTOBITPOBO/IIB 3HAX0AUMO 3 hopmyu 6.30:

F_XKV =142,
19
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[ToBiTpst momimepHO mMojaBatu Mo 33 moBiTpoBomax mepepizom 0,65%0,65 m
KOXKHHM.

Jlnst  po3paxyHKy TIapaMeTpiB MiICIICBOTO BIJCMOKTYBAaHHS y BHIAAKY
MIJBUIICHOI 10HI3aIlll TOBITPS B 30HI JUXaHHS PEKOMEHIYEThCS KOPHUCTYBATHCS
bopmyiioro:

w=-9Av, (5.31)

A€ w— KIJIBKICTD HOBlTpH 10 BUAAJIIETHCA MICHCBI/IMI/I BI,HCMOKTYBa‘{aMI/I CM C q -
IHTEHCUBHICTh IOHOYTBOpeHHﬂ TEXHOJIOTTYHOTI'O JKEpeiia 10H13aH11 HOBlTpH CM" C
— BCJIMYKMHA, OO0 SIKO1L HCO6X1I[HO 3HHU3HUTH KOHHGHTpaHIIO 10HIB y 30HI1 ,ZII/IXaHHSI

mn

cm3 AV — 00’eM, y AKOMY BinOyBaeTbCs TEXHOJIOTIUHA iOHI3allis MOBITPA, IO

BKIIIOYAE B ce0e 30HY JIMXaHHA, CM>,
IIpukaaa po3paxyHky. Y HEeBEHTHWIbOBaHOMY 00’eMi AV 3 paaiycom 130 cm
1 LIEHTPOM Yy MICIll 3BaprOBaHHsS BU3HAY€HA KOHIIEHTpAIlisl JETKUX 10HIB CKJaJlae
9,0-10% cm™. 3 popmymu 2.11 3Hax0oqMMO (:
g=—=16-10°(0,0-10°f =1411en*c*
(0,75)
OCKUJIbKM 10HU, WO YTBOPIOIOTBCS B TMPOIECI 3BaprOBaHHS, MOXYTh MaTH
HECMIPUSATIIMBUN XIMIYHMM CKJIQJl, 1X KOHIICHTpALll0 HEOOXIHO 3HHU3UTH JIO

=200cu®. Jlns AV =52-10°cw’c™ orpuMaemo o= 55100 =37 105 cule

’11 in

Ko mionly nepeTuHy BHUTSHKHOTO MpUcTporo BuOpatu 80%80 cM, TO MIBUIKICTH
BiJICMOKTyBaHHs MOBiTps Oyne 5,7 M ¢’

KonTpoJusb 3a piBHeM ioHi3anii noBiTpst

BumiproBanHs KOHIEHTpalii 10HIB (y TOpPSAKY TOTOYHOTO HATJsiIy)
PEKOMEHye€TbCSl pOOUTH OAMH pa3 Ha KBapTall 3TITHO 3 CaHITAPHO-TITIEHIYHUMHU
HOPMAaMH, a TAKOX y BUMAJIKaX:

" BIPOBAIHKCHHS HOBUX TEXHOJIOTTYHHMX IMPOIIECIB, 110 MOTEHIIHHO MOXYTh

3MIHUTH 10HHHM PEXUM Yy 30H1 IUXaHHS MPAIIBHUKIB;

= Opraxizaiii HOBUX pOOOYHX MICIb;

" YCTaHOBKHM HOBHUX a00 BIJJp€MOHTOBAHHUX 10HI3aTOPIB;

" 3MiHM NapaMeTpiB BEHTHIALINHUX CUCTEM;

= opradizaiii J0JaTKOBOTO TPUIUIMBY a00 BUTSKKH BEHTHJISIIIIHHOIO

HOBITPSL.

KoHTponb 3a piBHeM 10HI3alli MOBITPS B MNPUMILIEHHSAX HEOOX1IHO
3IIMCHIOBATH K O€3MOCEPEIHhO Y 30H1 IMXaHHS HAa pOOOUYUX MICIISX, TaK 1 HA BUXO/I
MOBITPOPO3MOAIBHUX MTPUCTPOIB.

CucreMaTMuHUN KOHTPOJIb 32 PiBHEM 10HI3amii i e(heKTUBHY HOpMAai3alliio
10HHOTO CKJIaqy TOBITPS MOJXXHA TaKOXX 3IMCHIOBATH 3a JOMOMOTOI0 MPHUCTPOIB
aBTOMATUYHOTO PETYJIOBaHHS 10HHOTO PEXKHUMY TMOBITPSHOTO CEPENOBHUINA, IO
CKIIAJAI0ThCA 3 aepO10HI3aTOpa, JATYHKA 1 OJIOKY aBTOMAaTHYHOTO KEPYBaHHSI.

PiBenr 10HI3aIli TOBITPSIHOTO CEPEJOBUINA PEKOMEHAYEThCS BU3HAYATH
acmipaniiaumu giumibHuKamu 10HiB MK-OTU, ACH-1, CAU-TT'Y Ta in. Ilig gac
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BUMIPIOBAHHSA KOHLIEHTpalii 10HIB Yy TOBITPAHUX TIOTOKaxX, acmipaiiiiHa BICh
JIYUITFHUKA TOBUHHA PO3TAIIOBYBATHCS Mia npsMuM KyToM (90°) mo HampsMKy pyxy
MOBITPSHOTO TOTOKY. Y BHIAAKYy HAsSBHOCTI TEXHOJIOTIYHOTO JKepelia 10Hi3arlli,
acriipariiifHa BiCh JIYMJIbHHKA MTOBUHHA PO3TAlIOBYBATUCS IIiJI MpIMUM KyToMm (90°)
0 HampsMKy Ha JDKepeiao 1oHizamii. Bu3HaueHHs KOHIGHTpallli 10HIB Bij
TEXHOJIOTIYHUX a00 ITYYHHMX JKEepes 10Hi3allli HeoOX1IHO MOYHMHATH 3 BlAATICHUX
TOYOK Ha MaKCUMaJIbHOMY Jlialla30Hi BUMIpIOBaHb, IOCTYIIOBO CKOPOYYIOYH BiJICTaHb
Bil JNYWJIBHUKA OO0 oKepena ionizamii. OOpoOKy pe3ylnbTaTiB BHMIPIOBaHb
KOHIIEHTpAIlli 10HIB pEeKOMEHAYETHCSI pOOUTH BPaxoBYIOUH JaH1 BIAHOCHOI BOJIOTOCTI,
Temrnepatypu i 3amwieHocTi moBiTps. [Ipu odopMieHHI MPOTOKOMIB pe3yNbTaTiB
BHUMIPIOBAHHS KOHIIGHTpAIIl 10HIB HEOOX1THO 3a3HaYaTH KPATHICTh MOBITPOOOMIHY B
MPUMIIIEHHI.

5.2. 3axucT Bi €J1eKTPOMATHITHUX BUIIPOMiHIOBAHb

3BapHUKHU — 1€ OJ[HA 3 TPy POOITHUKIB, SIK1 MIIAIOTHCS JIii €IEKTPOMArHITHUX
nomiB (EMII) Benukoi iHTEHCHBHOCTI, OCOOJMBO, KOJU BOHU PO3TAIIOBYIOTHCA
OJIM3BKO /IO 3BapIOBAJIBLHOTO OOJAJHAHHS 1 MPU MPSMOMY KOHTAKTI KaOemiB 3 iX
TiIoM. B 3a5ie’kHOCTI Bij] ciocoOy 3BaproBaHHs, BUY 3BaprOBaILHOTO OOJIaJHAHHS 1
BIJICTaHI JI0 HbOTO POOITHHUKA PiBHI MAarHiTHOI cki1agoBoi EMII, ToOTO HanpyXeHiCTh
MarHiTHUX noaiB (MII) moxe nepeBunryBat rpaHu4Ho Aomnyctumi piBHi (I'JIP).

3a JaHUMU BITYM3HSHMX JOCTIAHUKIB, BUKOHAHUX B 70-TI pOKH MHUHYJIOIO
CTOJIITTS BIAMIYAJIOCS, 11O MPU PYYHOMY JIyTOBOMY 3BaplOBaHHI1 HampykeHictb MII
He nepeuinye 300 A/M, mo 3Haudo Hwkue ['JI[P (1400 A/m) MII mpomucioBoi
gactotu 50 ', ynHHUX Ha TOM 4ac. 3rimHo 3 HoBuMmH HopMamu JICH 3.3.6.096-2002
,»JepaBHI  CcaHITapHI HOPMH Ta TpaBUjIa TMpu PpobOTI 3  JpHKepelIaMu
CJIEKTPOMArHITHUX ToNiB” HampyxkeHicTh MII 3a TeBHMX yMOB MOXYTh
nepesunyBat ['JIP mpu 1yroBoMy 3BaproBaHHI.

[Ipu exkcmyartariii oOnagHaHHS [JI1 KOHTAKTHOTO 3BaproBaHHs piBHI MII
3HAYHO BUIII (BUMIPIOIOTHCS THCSYaMH A/M) 1 CTAaHOBISATH HEOE3MEKy IS 30POBS
3BapHUKiIB. OcHOBHUMH JKepesnamu MII € criibHO HaBaHTa)KEH1 JIAHITIOTH, 30KpeMa
3BaprOBaJbHUN KOHTYp. AMIUIITy/IHE 3Ha4YeHHs HampyxeHocTi MII Ha pobouomy
MICLI1 3BapHHUKA 3aJI€KUTh Bl BEJIMYMHU 3BapIOBAJIBLHOTO CTPYMY, PO3MIpPIB 1 hopMHu
3BapIOBAJILHOTO KOHTYPY, a TaKOX B1J] BIICTaH1 M1>)K POOOYUM 1 JHKEPEJTIOM TOJIS.

OO6nanHaHHA 1J11 KOHTAKTHOTO 3BapOBAHHS B 3aJIEKHOCTI Bl TEXHOJIOTIYHOTO
MPU3HAYCHHS 1 KOHCTPYKIIII JHKEpesl MoJisi YMOBHO MOXKHA MOJUTATH HA TPH TPYIIH:
CTUKOBI 3BaprOBaJibHI, TOUYKOBI CTAI[lOHAPHI 1 IIOBHI, MIABICHI 3BaprOBaJbHI KIIIIII.
PoGoue Miciie 3BapHUKa PO3MIILIEHO B O€3MOCepe/iHiil OJIM3bKOCTI BiJ] BAKOHABYOTO
IHCTPYMEHTY, M0 OOTIKa€ eNeKTpUIHUM cTpymMoM 1-50 kA mipu HampyxkeHocti MII
0,5-40 xA/M. OcHoBHuMu mkepenamu MII B poOouiii 30HI € BIIKpUTI BUPOOHU
JIOCTaTHhOI JOBKUHHU Ta 3aMKHYTOi (HOpMH, IIMHH, E€JIEKTPOIH, POJUKH, Kaber,
nepeMuKayl 3BaprOBaIbHUX MIIBICHUX KITIIIIB, 1110 TPOBOSATE CTPYM.

[Ipu excruryaTanii obgagHaHHs Hepuioi 1 Apyroi rpyn HampyxeHictb MII He
nepesuiyBasia ['JIP 3a crapumMu HOpMaMu, BUKJIIOUEHHSM € CTUKOBE 3BAPIOBAHHSA
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BHUPOOIB 3aMKHYTOT ()OpPMHU 1 TOUKOBA BeIMKUM cTpyMoM (>10 kA). Oco6auBo 3HauH1
MEPEBUINCHHST  BII3HAYAIOTBCA MNpU  poOOTI  OOJaAHAHHSA  TPEThbOi  IPYIH
(Hampyxenicte MIT > 40 kA/m). 3a HoBumu Hopmamu (JJCH 3.3.6.096-2002)
MPAKTHUYHO yB1 BUIM KOHTAKTHOTO 3BapIOBAHHS XapaKTEPU3YIOTHCS MEPEBHUIICHHIMU
I'JIP Mar"iTHHX IIOJIIB B IIEBHUX Jlalla30HAX 4acTOT.

5.2.1. Jlis Ha oprauizm

He nuBnsuuce Ha nocsrHeHHs y BUpimeHHI npobinemu aii EMII Ha opranizm
JIOAVHM TIPY 3BApIOBaHHI, BOHA BCE 1€ HE Ma€ JOCTAaTHHOTO pimeHHs. L{s mpobrema
€ TPEIMETOM CYCHUIbHOI JUCKYCii TpHUBaJUW dYac 1 3aJUIIAETHCS HEBUPIIICHOIO,
JOCTIPKEHHSI TPOJOBXKYIOThCA. BigoMO TINBKM, HIO0 €NEeKTpUYHE 3BaproBajbHE
oOnamHaHHS 1 JyKepena >KuBieHHS BHpoOsaioTh iHTeHcuBHI EMII. Bonu MoxyTh
JUSATA HAa CEPIIEBO-CYAMHHY CUCTEMY, BUKIMKAIOTh (PYHKI[IOHAIbHI 3MIHU HEPBOBOI,
CHIOKPUHHOI Ta 1HIMMX cucteM. HeBukmoueHo, Takox, mo EMII MoxyTh
MIJBUIIYBATH PHU3UK PO3BUTKY OHKOJIOTIYHHUX 3axXBOpoBaHb. Paszom 3 THM,
BBakaroTh, 1o EMII He 3axuimaroTh Hi BiJl SKOi 1HINOT MIKIAJIMBOI JJIS 370POB’S
JIFOAVHA Aii.

Brniue EMII Ha opraHi3Mm npaiforounux BUKIUKAE 3MIHU Y (QYHKIIOHATBHOMY
CTaHI HEPBOBOI 1 CEPIIEBO-CYIMHHOI CUCTEM, IO MPOSBIISIIOTHCSA B 30UIBIICHH] Yacy
peaxiiii Ha 30BHIIIHI MOAPAa3HUKH, 3HIHKCHHS apTepiaIbHOTO THUCKY, K1 3aJIe’aTh BiJl
HAmpy>XeHOCTI JaHoro (¢akropa 1 TPHUBAJIOCTI OMpOMiHEHHs. Pesynbratn
(G1310JI0TIYHUX JOCHIIPKEHb Oy MiATBEPHKEHI MPH MOMIKIIHIYHOMY OOCTEKEHHI
3BapHUKIB.

Binomo, mo maraiTHI nojig yactotoro 50 I'm 3a1McHIOIOTHh IMIKIUIMBUM BILINB
Ha (YHKUIOHAJIBHUI CTaH HEPBOBOI 1 CEPLEBO-CYJMHHOI CHCTEM OpTraHI3My
EKCIIEPUMEHTAJIbHUX TBapWH (30UIBIICHHS Yacy JATEHTHOTO TMEpiofy 3aXHCHOTO
YMOBHOTO peJieKCy, B3HIKEHHsS apTepialbHOrO0 THUCKY), 3MIHIOIOTH Mepedir
010XIMIYHUX TMPOIIECIB, a MPHU 3HAUHIN 1HTeHCUBHOCTI (7500 A/M) 31aTHI BUKIMKATH
CTPYKTYpHI 3MIHM Yy BHYTpilHIX opradax. CTymiHb BHPaXEHOCTI MOPYIIEHb
3aJIeKUTh Bl BEJIMYUHU HAIPYKEHOCTI, €KCIIO3UIIlI, TPUBAJIOCTI iIMITyJIbCy 1 May3u
JOCITIIKYBAaHOTO (haKTOpa.

Octanni pocnimkendas EMII mokasanu, 1mo HeOe3MeYHUMHU IS JIIOJAUHU € HE
TUIBKU 3MIHHI oyt yacTtoToro 50 ', aje ¥ IHIIMX 9acTOT, a TakoxK mocTiiiai MIL.
Cama 3BaproBanbHa jayra Takoxk € mkeperom EMII pizaux wyactor. Tomy,
BPaxOBYIOUM PE3YJIbTATH HOBUX HAYKOBHUX JOCIIIKEHb y 1WA Trajly3i, HOpPMAaTHBHI
TOKyMEHTH, o [isaau g0 2002 poky BiAMIHEHO 1 HPHUMHATO HOBI YKpaiHCBKI
HopmaruBu (JICH 3.3.6.096-2002) mpaktuuHO Taki X, sk y €Bpomi. Kpim Toro,
1CTOTHO 3MIHHWJIACsl METPOJIOTiuHa 0a3a, po3p0o0JICHO HOB1 IPWIIAIM JIJ11 BUMIPIOBAHHS
piBHiB EMII. Takum 4nHOM, 3HOBY BWHHUKJIA HEOOXITHICTH y MPOBEACHHI HOBUX
00’eKTUBHUX HoCHiKeHb piBHIB EMII, 1m0 TeHepyroThCs B MIUPOKOMY diama3zoHi
gactoT Bix 50 7o 1000 I'ty 1 moCTIiHUM CTpyMOM, HpU 3aCTOCYBaHHI SIK HOBUX, TaK 1
CTapuX BHJIB 3BaprOBALHOTO OOJIAHAHHA 1 HA OCHOBI IBOTO B PO3POOIN
BIJIOBITHUX 3aXO0/1B 3aXHCTY 3BAPHUKIB.
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Bunukia HeoOXiJHICTh B NPOBEACHHI HOBHUX HAYKOBO-JOCHIIHUX POOIT MO
BCcTaHOBJIEHHIO piBHIB EMII B mmpokux aiama3oHax 4yacToT Ha poOOYMX MICILSIX TIPH
3aCTOCYBaHHI PI3HUX BHUIIB 3BapIOBAHHS, B TOMY YHCII 1 AYrOBOTO, iX 3aJ€KHOCTEH
B1JI TEXHOJIOTIYHHMX IMapaMeTpPiB MPOIECIB 3BapIOBaHHS, BiJ PO3MIIIEHHS pOOOYOro
MICIIS 3BapHHUKA 1 yacy Horo rnepedyBaHHs B 30H1 Hebe3neuHoi aii EMII.

5.2.2. HopmyBaHHs eJIeKTPOMATHITHUX MOJIiB

[TocTitini MarHiTHI MoJs, a Takok 3MiHHI EMII Ha gacTtoTi 50 ['t HOpMytoThCS
3a marHiTHOIO (H) Ta enexrpuunoro (E) cknmagosumu EMIIL.

EMII wactrotoro 1 k['m — 300 MI1 HOpMYIOTbCS 3a IHTEHCHUBHICTIO Ta
CHEPreTHYHUMHU HABAHTAXKCHHSMHU CICKTPUYHHUX Ta MAarHITHHX TIOJIIB, BPAaXOBYIOUH
yac BIUIMBY. OJUHUIICIO HAMIPYKEHOCTI ENEKTPUYHOTO Mo € B/M, MarHiTHOTO mosis
— A/M, eHepreTUuHe HaBaHTaXEHHS € JOOYTOK KBajapara noryxHocti EMII 1 wacy
iioro BBy, BUpaxaeThes (B/M)>Tox s eaekTpudHoro mojs ta (A/m)%rom — s
MarHiTHoro mnoJjis. EnexkrpomarnitHe mose B aianazoni yactot 300 MI'tp — 300 I'Tiy
HOPMYETHCS 32 IHTEHCUBHICTIO Ta €HEPTeTUUHUM HaBAHTAXEHHSIM IIIJILHOCTI TOTOKY
eneprii (IIIE). Omununero sumiproBanns ILIIE e Bt/M? (1po6oBi opuHULi
MB1/cM?). EHepretuune HaBaHTaxkeHHs — e pooyroxk IIIE mnagarouoro
BUIIPOMIHIOBaHHS 1 Yacy MOro BIUIMBY MPOTITOM poOouYoi 3MiHM B roauHax (Tox),
BUpaxacTbess y Brrom/m? (MBrrom/cm?, MxkBrrom/cm?). Y BUmagky imImyibCcHO-
MOJYyJIbOBaHUX BHUIIPOMIHIOBaHH HOPMOBAaHUM MapaMeTpOM, IO XapaKTepH3ye
iHTeHcuBHICTh BIuMBY EMII, € cepenne 3nauenns LIIE.

I'’IP mocTiiiHMX MAr”HiTHHUX HOJIB OPOTATOM poOOYOro AHS HE MOBUHHI
nepeBuLyBaTH 8 KA/M.

JIJist MarHiTHUX TMOJIB, SIK1 YTBOPIOIOTHCSI BUNIPAMIIEHUM TpU(Pa3HUM CTPYMOM,
I'JIP Bu3HA4aroThCs 32 GopMyII010

H,= |~ (5.32)

ne H.y — rpaHAYHO JOMYCTUME 3HAYEHHS HANpPYXEHOCTI MarHiTHOrO MoJis, KA/M;
EHjp.) — TPaHUYHO NONMYCTHUME 3HAYEHHS €HEPreTUYHOI'O HABAHTAXKEHHS MPOTATOM
po6ouoro aus, nopisHoe 144 kA?ron/m?, T — 4ac BIUIMBY, TOJ .

I'’TIP eaexrpoMarHiTHHX 1OJiB mnpomMucjaoBoi 4Yacroru (50 I'm)
BU3HAYAIOTHCSA 3aJICAKHO B1Jl Yacy Jiii I[bOro (pakTopa Ha OpraHi3M JIOJUHU 32 POO0OUY
3MiHy. IlepeOyBaHHS B €JIEKTPUYHOMY IOJII HAMpPYKEHICTIO A0 5 KB/M BKIIOYHO
JIOMYCKAETHCS MPOTATOM 8 TOJUH POOOUYOTO JHS.

[Ipu piBHSX HAMPYKEHOCTI €IeKTpUYHOro mous Bix 5 mo 20 kB/mM BItouHO
JOTYCTUMHUI yac nepedyBaHHs B HbOMY BPaxOBY€EThCA 3a (POPMYIIOL0

Top= %— 2, (5.33)
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ne 1., — IOmyCTUMHI yac mepeOyBaHHS B €IEKTPUYHOMY IOJMI MPHU BIAMOBITHOMY
PIBH1 HAIPYy>KEHOCTI, TOJI.

[Tpu HanpyxeHocTi enekrpuuHoro mnojs Bia 20 go 25 kB/M yac nepebyBanHs
MIEPCOHATY B €JIEKTPUIHOMY I10JTi HE TIOBHHEH TMepeBUIyBaTH 10 XBUIIHH.

[lepeOyBat B e€JIEKTpUYHOMY TIOJII HamNpy)KeHICTIO moHan 25 kB/M 06e3
3aCTOCYBaHHs 3aC001B 3aXUCTY 3a00POHAETHCS.

[Tpu moTpebi BCTAaHOBUTHU JOMYCTUMY HAINPYKEHICTh SIEKTPUIHOTO TOJIS MPHU
perJaMeHTOBaHOMY 4Yaci poOOTH B HbOMY PIBE€Hb HAINPY>KEHOCTI €IEKTPUYHOTO TTOJIS
(xB/m) po3paxoByIoTh 3a (GOpMYIIOI0

_ 50
E.y= 7o (5.34)

ne E., — &IomycTuMe 3HA4YCHHS HANpy>KEHOCTI CJIIEKTPUYHOTO TIOJIA IMPOTATOM
perIaMeHTOBaHOTO dacy pobOotu, kB/mM; T — periiamMeHTOBaHHMM Yac poOOTH B
CIICKTPUYHOMY IT0JIi, TOJI.

[Ipu mepeOyBaHHI TIEPCOHATY MPOTATOM POOOYOTO JHSA B 30HAX 3 PI3HOIO
HAIPYKEHICTIO eeKTpuaHoro nojs (nam — EIT) yac mepeOyBaHHS pO3paxOBYeThCS
3a (OpPMYJIOIO

t t t
Top = R (5.35)
TE1 TEDZ TEn

ne Ty, (8) — mpoBeneHuit yac, eKBIBAJICHTHU 3a 010JOTTYHUM e€PEKTOM MepeOyBaHHIO
B EIl HWXHBOI MEXi HaNpyKEHOCTI, IO HOPMYIOTbCs, ron; lg; tg. tg, — wac
nepeOyBaHHs B 30HAaX, 1[0 KOHTPOJIIOIOTHCA, 3 HANpyKeHicTio E1, Ey ... En, ron; Tk,
Tg> ... Tg, — nomyctumuit vac mnepeOyBanHss B EIl BiamoBigHUX 30H, 1110
KOHTPOJTIOIOThCS 3a hopmyitoro (5.35).

KinbkicTh 30H, 10 KOHTPOIIOETHCS, BU3HAYAETHCS Tepenanom piBHiB EIl Ha
poOouomMy Micui. Pi3Huis B piBHsAX HampyxkeHocTi EIl 30H, 110 KOHTPOIIOIOTHCH,
yCTaHOBMIOETHCS 1 KB/M.

I'’IP marniTHoro moss yacroror 50 I'y npu nocTiiiHOMY BIUIMBI HE TOBUHHI
nepeBuiyBatu 1,4 KA/M mpotarom poo6odoro aHs (8 Tox).

Yac nepeOyBaHHS JIOJIUHA B MAarHiTHOMY IO HanpyXeHicTio nmoHay 1,4 kA/m
periaMmeHTyeTbes Tabm. 5.1,

I'JIP st 3MiHHOTO MarHiTHOTO 1o 9acToToro S50 I'1y mpu TokanbHOMY BILIUBI
Ha KHUCTI PyK BU3HAYAETHCS 32 (OPMYIIO0

Hrynox = Hrpzar - 5, (5.36)

ne Hrp nox — I'’IP 3MiHHOrOo MarHitHOro moiisg yactororo S0 'y mpu jokaabHOMY
BITUBI (KUCTI pyK), A/M; Hrjy 3ar— I'’IP 3MiHHOrO MarniTHOro nosst yactororo 50 I'i
NP 3arajibHOMY BILIHBI (Tabm. 5.1), A/m.
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Tabnuysa 5.1
3ajie:kHiCTh TPUBAJIOCTI Nepe0yBaAHHA JIIOAUHM B MATHITHOMY IOJII BiJ HOTO
piBHS
UYac nepebyBaHHS MEpCOHAITY, IO 1 2 3 4 5 6 7 8
HamnpyxeHicTh MarHiTHOTO IO, 6,0 49 40|32 | 25 (20|16 |14
KA/M
MarsniTHa iHAyKIis, M1 751613 501|401 313 |25| 201,75

I'IP HeioHi3yH040ro BUNIPOMiHIOBAHHSA paaioyacToTHOro aiamasony (1 xkI'y
— 300 MI'm) Ha poOOYMX MICISAX NEPCOHANTY CIiJ BHU3HAYATH, BHUXOIIYU 3
JOIYCTUMOI'O EHEPreTUYHOTO HABAHTAYKEHHS Ta Yacy BIUIMBY, 32 (HOpPMYyJIaMHU:

(5.37; 5.38)

ne Eq; ta Hyy — rpannyHO omycTUMi 3HAYEHHST HAMPYXKEHOCTI eekTpudHoro (B/m)
ta mar"iTHoro (A/m) momiB; T — wac BBy, roa; EHgy, ta EHpy — rpanuuno
JIOTYCTHM1 3HAYCHHS CHEPreTUYHOTO HABAHTAXKEHHS MPOTATOM poOOYOro MIHS,
(B/m)*Tox ta (A/M)>TOz.

Maxcumansti 3HaueHHs Ery, Hrg Ta EHgry, EHuryp HaBeaeno B tabi. 5.2.

Tabnuys 5.2
3ajsexHictsb I'/IP eJIeKTpPUYHOr0 Ta MATHITHOTO MOJIIB Bijl Aialla30HiB 4YaCTOT

[TapameTpu Ta ['paHn4HI 3HaYCHHS B Jiara30HaxX 4acToT
OJIMHHUII 1-10 xI'n | 10-60 xI'r | 0,06-3 MI'm | 3-30 MI'r | 30-80 MI'11
BHUMIPIOBaHHS
Ery, B/M 1000 700 500 300 80
EHegrp, 120000 40000 20000 7000 800
(B/m)*rox
Hrﬂ, A/M 75 57 50 - 3,0*
EHury, 675 390 200 - 0,72"
(A/m)*Ton

* —T'JIP eHepreTHYHOTO0 HABAaHTAXKEHHSI MATHITHOTO TOJIS TIOIIUPIOETHCS Ha J1ana3oH

30-50 MI'

3unauenns ['JIP nanpyxenocti enexktpuunoi (Ery) 1 maraiTHoi (Hry) ckimamoBux
3aJIC’KHO B1JI TPUBAJIOCTI iX JI1i HaBeeHOo B Tab. 5.3.

Tabnuys 5.3
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3asexHicTh TPUBAJIOCTI Nepe0yBaHHSA JIOAMHH B €JIEKTPUYHOMY TA MATHITHOMY
MOJISIX BiJI IX HANPYKEHOCTI

Yac EFI[, B/Mm Hr[[, A/m

nepedysanns | 1-10 | 10-60 | 0,06- | 3-30 | 30- | 1-10 | 10-60 | 0,06- | 3-50
nepconany, | kl'm | kI 3 MIm | 300 | x['m | k[ 3 MTI'n

roJ MI'o MI'o MI'm
8 120 70 50 30 10 9,0 7,0 50 | 0,30
7 130 75 53 32 11 9,8 7,5 53 | 0,32
6 140 82 58 34 12 106 | 8,1 58 | 0,34
9) 155 90 63 37 13 116 | 8,8 6,3 | 0,38
4 175 | 110 71 42 14 130 | 99 /7,1 | 042
3 200 | 115 82 48 16 150 | 114 | 8,2 | 049
2 250 | 140 | 100 59 20 18,4 | 14,0 | 10,0 | 0,60
1 350 | 200 | 141 84 28 260 | 19,7 | 142 | 0,85
0,5 500 | 280 | 200 118 40 376 | 279 | 20,0 | 1,20
0,25 700 | 400 | 283 168 57 52,0 | 39,5 | 28,3 | 1,70
0,12 1000 | 580 | 400 | 240 82 75 570 | 40,8 | 2,45
0,08 700 | 500 | 296 80 50,0 | 3,00

[Ipu tpuBanocti aii menme 0,08 rox mojanbliie MiABUIICHHS 1HTEHCUBHOCTI
(dhakTopa HE IOMYCKAETHCH.

VY Bcix BUIAAKax MpU 3a3HAYEHHI J1alla30HIB YacTOT KOXHUM Jlana3oH
BUKJIIOUA€E HUKHIO 1 BKJIIOYAE BEPXHIO MEXY YaCTOTH.

OnHoYacHUM BIUIMB €JICKTPUYHOTO 1 MarHITHOTO TOJIB Y Jiiaria30H1 4acTOT BiJl
1 xI'p 1o 3 MI' citin BBaXKaTu JOMyCTUMUM 33 YMOBU

EH EH
Ep — <1, (5.39)
EHEB() EHHZ()
ne EHg ta EHy — eHeprernuHi HaBaHTaXEHHsS, 1[0 XapaKTEpU3YIOTh BILIUB

€JIEKTPUYHOTO 1 MATHITHOTO TIOJIB.

I'/IP Hanmpy>KeHOCTI IMITyJIbCHUX E€JIEKTPOMATHITHUX MOJIB y CIEKTPAILHOMY
niama3zoHi yactoT Big 0 I'm mo 1000 MI'm Ha pobouux MiCHSX TEpPCOHATY CIiJ
BU3HAYATH, BUXOIMYM 3 JOMYCTHUMOTO CHEPIEeTHYHOTO HABAaHTAXCHHS Ta dacy
BIUIMBY 3a popmynamu (5.37; 5.38).

['paHuyHl aMIUTITyIHI 3HAYEHHS B CHEKTPAJbHUX Jlanma3oHax 4YacToT
BU3HAYAIOTKLCS 3a Ta0u. 5.4.

Y BciX BHmagkax IIpW 3a3HAYCHHI [1alla30HIB YacTOT KOXHUM Jlarma3oH
BUKJTFOYA€E HIDKHIO 1 BKITIOYAE BEPXHIO MEXKY YaCTOTH.

Tabnuys 5.4




97

3as1ekHICTh TPAHNYHUX AMILTITYITHUX 3HAYEHb eJIeKTPUYHUX TAa MATHITHHX
MOJIiB BiJ Xianma3oHIiB 4acTOT

I'paHn4H1 aMITITYAH1 3HAYEHHS B CIIEKTPaJIbHUX Jlana3oHaxX 4acToT
ITapamerp | 0-5T'm| 5-50 | 0,05-1 | 1-10 10- | 0,06- | 3-30 | 30- |0,3-1
I'o k[ k[ 60 3 MItr | 300 | ITx
k[ | Ml MI'
Erp, B/m | 60000 | 35000 | 3500 | 1000 | 300 | 200 | 150 | 100 | 80
EHE:,, 3,2:10° [ 2,0-108 | 1,6-10° | 120000 | 7200 | 3200 | 1800 | 800 | 500
(B/m)*rox
Ery, B/M | 20000 | 5000 447 120 30 20 15 10 8
Ha 8 rox
T, ron (mpu | 0,89 0,16 0,13 0,12 | 0,08 | 0,08 | 0,08 | 0,08 | 0,08
Ery)
Hry, A/m | 30000 | 10000 | 850 100 85 70 - - -
EHpry, 1,4-108| 1,6-107 | 70000 | 1300 | 900 | 400 - - -
(A/M)*Tox
Hrp, A/m | 4200 | 1400 94 13 11 7 - - -
Ha 8 rof
T, rox (mpu | 0,16 0,16 0,10 0,13 | 0,12 | 0,08 - - -
Hrp)

['pannuno pomyctumi Bemmumau EMII y miamazoni wactor 300 MI'm — 300
[T cnig BU3HAYaTH 32 GOPMYIIOI0

EH,,

W, = K= (5.40)

ne Wrj — TpaHHYHO JONMYCTMMA BEIMYMHA MILUIBHOCTI IOTOKY eHeprii, Br/m?
(xBr/cm?, mxBt/cm?); EHw .y~ TPaHHYHO JIOIyCTHMa BEIIMYMHA CHEPIeTHIHOTO

HAaBaHTaXEHHA CTaHOBMTHL 2 Brrom/M? (200 mMBrrom/cm?); K — xoedimieHT
ocJyiabsieHHsT 010JI0T14HOT €(PEeKTUBHOCTI (JOPIBHIOE: 1 — 1Sl BCIX BUMAJKIB BIUIMBY,
BUKJIIOYAIOYM OMPOMIHEHHS BIJ aHTEH, 110 O0epTaloThCs 1 CKaHylTh; 10 — s
BUMAJKIB ONMPOMIHEHHS BiJi aHTEH, IO OOEPTaIOThCA 1 CKaHYIOTh, 3 YaCTOTOIO HE
oubmie 1 I'm 1 mmapysarticTio He MeHme 50); T — yac nepeOyBaHHS B 30HI
OTPOMIHIOBaHHS 3a po0OUy 3MiHY, TOJI.

VY BciX BUMajKax MakcHUMalbHe 3HaUY€HHS Wrj HE MOBMHHO NEpeBULIyBaTH 1
MBT/cMm?,

3uauvenns ['J[P minsHOCTI moToKy eneprii (Wry ) 3aI€KHO BiJl TPUBAJIOCTI il
EMII naBeneni B Ta6:1.5.5.

[Ipu TpuBanocti aii menmie 0,2 ToJ MoAaIbIIE MABUIIEHHS 1HTEHCUBHOCTI

(dhakTopa HE IOMYCKAETHCH.

Tabauys 5.5
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3asexHicTh TPUBAJIOCTI Nepe0yBaHHA JIOAHHH B €JIEKTPOMATHITHOMY IOJII Bij
IIJIbHOCTI MOTOKY eHeprii

Yac nepebyBanusa | 8 7 6 5 4 3 2 1 0,5 1| 0,25 0,20
TIEPCOHAITY, TOJT

[limpHICT MOTOKY | 25 | 29 | 33 | 40 | 50 | 67 | 100 | 200 | 400 | 800 | 1000

eHeprii, MKBT/cm?

5.2.3. JI:xepeJia MAarHITHUX MOJIiB PU KOHTAKTHOMY 3BapIOBaHHI

[limx vac poOGOTHM 3BaprOBAILHOIO OOJaJHAHHA Ha POOOYMX  MICIIX
0oOCIIyTOBYIOYOTO  TEPCOHAYy  aMIUIITyAHI 3HA4YeHHS  HampykeHocti  MII,
KOJIMBAIOThCS B MMUpokuX Mexax Bix 0,3 no 80 kA/m. Tak, npu poOOTI MiBICHUX
3BaprOBaJIbHUX KIIIB BOHU nocsiratoTh 10,3 kA/m (6i1a xabemo g0 80 kA/m),
CTaIllOHApHUX TOYKOBUX MamuH — 4,3 KA/M, cTukoBux — 7,4 kA/M, moBHux — 1,5
KA/M 1 penbepuux — 3,7 kA/m. Tlome Mae iMIyJIbCHO-TIEPEPBHUN XapakTep 3
TpuBaiicTio iMiysbey Bij 0,002 1o 30 ¢ 3 pi3HUM NEPioIoM MOBTOPEHHS 1 POPMOIO
(cMHYCOI1aTbHOI0, EKCITOHCHINAIEHOIO TOIIIO).

OcHoBHuMHU mxepernamu MII € cUIIBHOCTpYMEHEBI JaHKU, TOOTO €JIEMEHTH
BTOPUHHOI JIaHKM 3BaproBajbHOrO TpaHcdopmaropa. Jlig OUIBIIOCTI  THUIIB
oOJaHaHHS KOHTAKTHOTO 3BapIOBAaHHS 3BAPIOBAILHUN CTPYM JIOPIBHIOE BTOPHHHOMY
CTPYMOBI 3BaploBajibHOrO TpaHchopMmaropa. BUHATKOM € yCTaHOBKH Jisi BUPOOIB
3aMKHYTOi (OopMH, B SKHX BTOPHUHHHUN CTPyM 3BaprOBajbHOTO TpaHc(opMaropa
JIOPIBHIOE CyM1 CTPYMiB 3BapIOBAHHS 1 IIIYHTYBaHHSI.

Jxkepeno MII Ha pobouux MICHSX TMEpCOHANTy, IO OOCIYroBy€ IIIOBHI
penbedHi 1 CTalllOHapHI TOYKOBI MAIIMHU, € KOHCOJI, €JIEKTPOI0TpUMAYi, eIEKTPOIH
1 YaCTMHM 3BapIOBAILHUX BUPOOIB. 3BAPIOBAILHUN KOHTYP MO (POpMI HAOIMKAETHCS
JI0 TIPSIMOKYTHOTO.

Jxepeno MII B miBICHMX TOYKOBHMX MAIIIMHAX € PY4YHI 32 KOHQIrypaii€ro
€JIEKTPOJU 1 €JEKTPOJOTPUMAYl, a TAaKOXk BUIBHO PO3MIIIEHI THYYKI 3BaprOBajbHI
ka0eni.

Jxepenamu MII B CTHKOBHX 3BaproBajJbHUX MAaIllIMHAX MPU3HAYCHUX JJIsSI
3BapIOBaHHA CTPUXHIB, TPyO Ta I1HIIMX BHPOOIB € YAaCTHUHH NPUTHUCKYBAIBHOIO
MPUCTPOIO, CTPYMOIIPOBI/IHI IIWHU 1 YACTUHU 3BAPIOBAHUX BUPOOIB.

[Ipu ctukoBOMYy 3BapioBaHHI BHpOOiIB 3aMkHYTOi (opmu mxepenamu MII e
3BaprOBajibHI BHUpPOOM, WIO0 OOTIKAIOTHCS CTPYMOM IIYHTYBaHHS, a TaKOX
CTPYMOTIPOBIJIHI IIUHU, TPUTUCKYBaIBHI TyOku. MII Ha po6oyomy MicIli IpH IILOMY,
MePEeBAXKHO, BU3HAYAETHCSI CTPyMaMU IITYHTYBaHHS.

[HTEeHCUBHICTH ONMPOMIHEHHS MPAIIOIOYUX 3aJICKUTh Bl THITYy 3aCTOCOBAHOTO
oOnamHaHHS, peXUMy HWOro poboTh (aMIUNTYAM 1 TPHUBAJIOCTI IMITYJIbCY
3BapIOBAILHOTO CTPYMY, TPUBAJIOCTI May3H, KIJIBKOCTI LMKIIB, MOAYJSILIT (POHTIB
IMITYJIbCIB, (ha30BOTO PETYJIIOBaHHS ), TEOMETPUYHUX PO3MIPIB 1 KOH(DIrypalrii JKepet
MII, a Takox po3MiIIeHHs pOOOUYHX MICIIh IO BiTHOIICHHIO JI0 HUX.
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Haii6inpm noBHy iHpopMarito npo MII 3 cyuacHoi MeaUUHOI TOYKH 30py B
IIbOMY BHIIQJIKy MICTUTh WMOr0 aMIUNTYJHUM crekTp, perjgameHToBanuii JICH
3.3.6.096-2002.

5.2.4. Ouinka napaMeTpiB MarHiTHOIO MOJisi B BUPOOHUYNX YMOBaX

Ominka mapamerpiB MII Ha poOoumX MICHAX 3BAPHUKIB Ma€ MPOBOJUTUCS B
TaKI¥ MMOCIIIJOBHOCTI:

® BH3HAYCHHS AUISHKH MOXIIMBOTO 3HAXO/DKEHHS MPAIIOI0UOro IMij yac
IPOXO/HKEHHS 3BapIOBAIBHOTO CTPYMY,

® BUUICHHSA B LM JIISHIN TOYOK MaKCUMAJIBHO HAOMKEHUX J0 JHKepelia
MIT,

® BH3HAYCHHS YAaCTOTHHUX Jlala30HiB BUIPOMIHIOBAHb 1 BUMIPIOBAHHS
HarpyeHocTi MII B iux Toukax 1 nianma3zoHax,

e BH3HA4YeHHs TpuBanocTi Aii MII Ha npairoroyoro.

BuwmiproBanns HanpyxeHocTi MII npu nyroBux crnoco0ax 3BaprOBaHHS MalOTh
IPOBOJUTHUCS 3 YPaXyBaHHSIM PO3MIILIEHHS KaOelo.

OCHOBHOIO 337a4€l0 BHUMIpIOBaHHs HarpyxeHocTi MII e mopiBHsHHSA 1i 3
canitrapuumu Hopmamu (JICH 3.3.6.096-2002).

Cnin BpaxoBYBaTH, 110 Ha PE3yJIbTaTH BUMIPIOBAHb BEJIMKUH BIUIUB MalOTh
JUKEpelia KUBJIEHHS CYCITHIX 3BapOBAJIbHUX IOCTIB Ta HASIBHICTH (PEPOMArHITHUX
mac. [Ipu pyunomy nyroBomy 3BaproBaHHi piBeHb MII, 110 1HIYKY€ThCS HA MTOBEPXHI
PI3HUX YaCTHH Ti1a 3BapHUKA Ta B CEPEUHI, BU3HAYAETHCS MEPEBAKHO BEIUUNHOIO
3BapIOBAILHOTO CTPyMY, IUIOIICIO BHUIPOMIHIOIOUOTO KOHTYpY, PpO3TallyBaHHSIM
3BapHHUKIB BIJHOCHO OCHOBHUX JDKEpEJ BUIIPOMIHIOBAHHS Ta BIJCTAHHIO BIJ
BUIIPOMIHIOBAaYa JI0 MOBEPXHI TiIA.

Cxema po3TallyBaHHS 30H, B SKHX [E€PEBAXHO BHUKOHYETHCS KOHTPOJIb
napametpiB MII mpu pydyHoMy 1 HamiBaBTOMAaTHUYHOMY 3BaplOBaHHI, HaBeJE€HA Ha
puc. 5.22.

3acobu BuUMIipIOBaHHS HampykeHocTi MII MaroTh ckiagaTHcCs 3 BHHOCHOIO
natunka (meperBoproBaya MII) 1 peecTpyrodoro MpHCTPOIO, B PO SKOTO MOIXKE
BUKOpUCTOBYBaTuCs  IudpoBuit  ocuunorpad 3  QYHKIIEIO  HIBUIKOTO
neperBoproBanHs Pyp’e Ta MepcoHaIbLHUN KOMIT FOTEp (HOYTOYK).

[Tin ywac BuMiproBaHb HampykeHocTi MII maTdymk BHOCHTBCS B TIOJIE, SIKE
KOHTPOJIIOIOTh, 1 OPIEHTYETHCA B MPOCTOPl 32 MAKCMMAJbHUM 3HAYEHHSM TMOKAa3iB
pPEeECTPYIOUOTO NpUiany.

BuwmiproBanus MII y Burisiii KOpOTKUX IMIYJBCIB 3 BEIUMKUM IEPIOJIOM
TPUBAJIOCTI BUKOHYIOTHCS TPHUJIAJOM 3 OJHOKOOPIAMHATHUM JAaTYUKOM TPHU pa3u (B
pi3HUX MONOXKeHHsX). [Ipu IbOMY AAaTYMK PO3TALIOBYETHCS MOCTIAOBHO B TPHOX
B3a€EMHONEPIICHANKYIIPHUX TUIOMIMHAX 1 PEECTPYIOTHCS MOTO MOKa3aHHsS B KOXKHIN
IUIOLIMHI. AMIUTITYZHE 3HAa4Y€HHs BeKTopa HampyxeHocTi MII Bu3HayaeThes 3a
dbopmyIioro

Hm= (HZ+H2+HZ, (5.41)
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ne Hy, Hy, H;— 3nauenns nanpysxenocti MII B k0xHi# momuHi.

Puc. 5.22. Cxema po3TallyBaHHS 30H BUMIpIOBaAHHA MarHiTHoro nons: 1 — ronosa (1100), 2
— rpyam, 3 — XuBiT, 4 — KNCTb pyKK, 5 — kabenb

TpuBanicTh ONPOMIHEHHS MPALIOIOYUX B NEPI0]T poOOYOi 3MIHU BU3HAYAETHCS
IUIAXOM TPOBEJAEHHS XPOHOMETPaXHUX crHocrtepexeHb. CyMma ychoro wacy,
3aTpayeHoOro Ha BUKOHAHHS 3BapIOBAHHS, MOKA3y€ Yac OMPOMIHEHHS MPOTITOM JHS.

5.2.5. Bumoru /10 BUPOOHUYMX NPUMilllEHb i po3TallyBaHHS 3BapPIOBAJIbHOIO
o0J1afHaAHHA

YcratkyBanns, ske € keperom EMII, 3anexxHO Bim  KOHCTPYKIII,
OPU3HAYEHHS, MOTY)KHOCTI ¥ yMOB BHMKOPUCTAaHHS, MOXE PO3MILIyBaTHCh SIK B
OKpeMHX, CICHIaIbHO TMPU3HAYEHUX TMPHUMIMICHHSIX, TaK 1 B  3arajJibHUX
MPUMIIICHHSAX, BKIIOYAIOYM PO3MIMICHHS B TMOTOYHHUX JIHISNX, y BIJMOBIIHOCTI 3
Bumoramu JICH 3.3.6.096-2002. [Tpu po3milieHHi ycTaTKyBaHHS 1 oprasizaiii pooit
ooJl0 HWOro OOCIYroByBaHHS CIHiJl, KpiM [HX CaHITApHUX HOPM Ta
MIPaBHJI, TAKOXK KEPYBATHUCH:

— OyAiBEIbHUMHU HOPMAMH 1 PABUIIAMU;

— TMpaBWJIAMHU BJIAIIYBaHHS €JIEKTPOYCTAaHOBOK;

— TMpaBWIAMM TEXHIYHOI eKCIUTyaTalii eJIeKTPOyCTaHOBOK CIIOKHBAaUiB
1 mpaBUiIaMu O€3MEKH eKCIuTyaTallii eeKTpOyCTaHOBOK CIIOKUBAYIB.

3axucHI 3aco0M TOBHMHHI BIAMNOBIIATH BHUMOTaM MpPaBWJ BUKOPUCTaHHS 1
BUNPOOYBAaHHS 3aXUCHUX 3aCO01B, IKI BUKOPUCTOBYIOTHCS B €J1€KTPOYCTAaHOBKAX.
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[Ipu posMimieHHI B OAHOMY TMPUMINICHHI JAEKUIBKOX YCTaHOBOK Tpeda
yHEMOXJIUBIMOBaTH  nepeBuiennss [JIP  y  Bumaaky  cymamii  eHeprii
BUIIPOMIHIOBaHHS.

Y  pa3di MOXIMBOTO TMPOXO/KEHHS €JIEKTPOMAarHiTHOI €Heprii  uepe3
OyJiBebHI KOHCTPYKIII B CYCIJHI NPUMIIICHHS TMOBHWHHI BXHBATHCh 3aXO/H, SKI
YHEMOKJIMBIIIOIOTh ~ ONMPOMIHIOBAHHSI ~ MPAIIBHUKIB Yy BUIAJAKy TMEPEBUIICHb
['JIP nis BiANOBIIHUX KATErOpid ONPOMIHIOBAHHSI.

JlommyckaeTbcsi TpU  TOTO/KEHHI 3 OpraHamMu JIEpKaBHOTO CaHITapHO-
eMiIEMIOJNIOTIYHOTO HArJIsAAy MPOBEACHHSA pOOIT 3 HANArOKEHHS 1 PEryIOBaHHS
amaparypu, ska € mkeperom EMII, B expaHoBaHUX  NPHUMIIICHHSIX.
PobGoui miomii Ta 00'eMH €KpaHOBAaHMX MPUMIIIECHb MMOBHUHHI BCTAaHOBIIIOBATHCH,
BUXOJISTYM 3 TabapuTiB 00poOIIOBaHUX BUPOOIB, 3 YpaxyBaHHSIM BHUMOT O€3MeKH Ipu
po0OTI 3 BHMCOKOIO HANpyrol 1 CaHITAPHUX HOPM MPOEKTYBaHHS MPOMHCIOBHX
nignpueMcTB. s yHemoxnuBieHHs nepeBuiieHHss ['JIP 3a paxyHOK BigOUTOTrO
BUIPOMIHIOBaHHSl CTIHU, CTENIO 1 MIJIOTY €KPaHOBAHMUX MPHUMIIICHb HEOOX1THO
MOKPUBATU MaTepianami, 1o normHaoTs EMII 10 qomyctuMux piBHiB.

Y pa3l  copsSMOBaHOTO BUIPOMIHIOBAHHS —JIOMYCKA€ThCS  3aCTOCYBAHHS
MOTJIMHATIBHOTO TOKPHUTTS TUIBKU HA BIAMOBIIHUX JAUISHKAX CTiH. B expaHoBaHuX
MPUMIIICHHSX TOBHHHI BXUBATHUCA 3aXOJM 3 KOMIICHCAIlll HEecTadyl MpPUPOJIHOTO
CBITJIA, yibTpadiosieTy, 3MiH Ta30BOro W aepolOHHOTO CKJANy IMOBITPS TOIIO Y
BignosigHocTi 3 BuMmoramu JICH 3.3.6.096-2002.

5.2.6. 3acodu 3axucTy NpaniBHUKIB Bijl il eJIeKTPOMArHiTHUX MOJIiB

3acobu 3axucty Bing EMII ciig BUKOPUCTOBYBAaTH MiJl 4ac yCiX BHIIB poOIT,
SKIII0 YMOBH OCTaHHIX He BianosigaroTs Bumoram JICH 3.3.6.096-2002.

3axuct mepconanmy Big aii EMII  jmocsaraetscss nuiIXoM TIPOBENICHHS
OpraHizamiifHuX, 1HXEHEPHO-TEXHIUHUX 3aXOJiB, a TaKOX BHKOPUCTAHHS 3ac00iB
1HJIUB1yaJIbHOTO 3aXHUCTY.

Jlo opranizamiiiHuX 3ax0/iB HaJIe)KaTh: BUOIP palliOHAIBHUX PEKUMIB Ipail,
O0OMEKEHHS MicCIIs 1 yacy nepeOyBaHHS MEPCOHAITY B 30H1 OMPOMIHIOBAHHS 1 T. 1H.

[HKeHepHO-TeXHIUHI ~ 3aXOAW  BKIIOYAIOTH  palllOHAJIbHE  PO3MIIICHHS
00J1aJHAHHS, BUKOPHUCTAHHS 3aco0iB, K1 00OMEXYIOTh HaAJIXOKEHHS
€JIEKTPOMArHITHOT €Heprii Ha poOodl Miclsl nepcoHany (MOTJMHAaIbHI MaTepiaiu,
eKpaHyBaHH).

Jlo 3aco0iB 1HAMBIAYaJIbHOTO 3aXUCTy HAJIekKaThb 3aXUCHI OKYJISPU, LIUTKH,
II0JIOMH, 3aXUCHUN OJAT (KOMOIHE30HHU, XalaTH 3 METaJIOBMICHOI TKAHUHH; OKYJIApU
3 METaJIOBMICHUM CKJIOM).

3aci0 3axucTy B KOKHOMY KOHKPETHOMY BHUMAJKy MMOBUHEH BHU3HAYATHUCHh 3
ypaxyBaHHSM poOOYOTO Jiama3oHy 4YacTOT, XapakTepy poOiT, HeoOXiaHOi
e(pEeKTUBHOCTI 3aXHUCTY.

Ocobu (daxiBitl), SKi KOHTPOIIOIOTH EJICKTPOMArHITHI BUIIPOMIHIOBaHHS,
NOBHHHI MaTH 3ac00U 1HIUBIAYyaIbHOTO 3aXUCTy Bij BBy EMB.

Ha xosxHuit 3aci6 3axucTy MOBHMHHA OYTH CKJIa/ieHa TEXHIYHA JOKYMEHTAIs 3
BIJIMITKOIO TIPO MPU3HAYEHHSI Ta Jiana3oH 4acToOT, y SKHUX IEeH 3aci0 3aXUCTy MOXKeE
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OyTH BUKOPHUCTaHWH, JOIMYCTUMOI TOTYKHOCTI PO3CIIOBaHHS, 3a0e€3MeueHOl
e(EeKTHUBHOCTI 3aXHUCTy 3a IOBHUM [l1alla30HOM YacTOT, Ha SKUH pO3paxoBaHO
BUKOPHUCTAHHA JJAHOTO 3ac00Yy.

VY nmianmazonax wactor 50 I'm, 1 x['m — 300 MI1 3axuct mnepcoHany
3MIIACHIOETHCS IUIIXOM:

— pAaIiOHATEHOTO PO3MIIICHHS 3BapIOBAIHLHOTO 00JIaTHAHHS,

— eKpaHyBaHHA yCTaHOBOK, OKpeMux O5okiB (reHepaTopHi 1madwu,
KOH/ICHCATOpH, Y3TO/JKYBaJbHI BHCOKOYACTOTHI TpaHC(HOpPMATOPH, MOBITPSHI JIiHIi
nepemadi  eHeprii, pobodi eremMeHTH), poOOYMX Micllb, @ B pa3l MPOHUKHCHHS
€JIEKTPOMArHiTHOI €Heprii B MPUMIIIEHHS 3 TEPUTOPIi aHTEHHUX TOJIIB — EKpaHyBaHHS
OKpEeMHUX YacTUH OyJHUHKIB;

— BUKOPUCTAHHS KOAKCIAJIbHUX JIIHIN Mepenadl eHeprii,

— MOJIITIICHHS €JIEKTPUIHOTO KOHTAKTY MIDXK OKpPEMHUMU

eneMeHTaMu (0JI0KaMK) 3BaprOBAJILHOTO O0JIaJHAHHS,

— BiIasieHHsT pobouux Micip Bif jxepen EMII 1 3acTtocyBaHHs y pasi
BUPOOHMUYOT HEOOX1AHOCTI TMCTAHLIMHOTO KEPYBaHHS MIPOLIECY 3BapIOBAHHS;

— aBTOMAaTH3allli OKPEMHUX OIepalliii BApOOHUYOTO MPOLIECY;

- YCYHEHHSI Tapa3WTHUX HABOJOK 1 IEPEBHUIIPOMIHIOBAHHS €HEprii Ha
(1aepHi JiHIi, eTEeKTPOMEPEXKHI IPOTH, ONAITIOBAJIbHI IPUCTPOI, BOAOIPOBIAHI TPYOH.

Expanyrooui mnpuctpoi, 10 TMpalolTh B PEXUMI  MAarHITOCTaTHKU,
NPECTaBISIIOTE COOOI0  €JIeKTPUYHO 3aMKHEHY UM HE3aMKHEHY KOHCTPYKIIIIO,
BUKOHAHY 3 (epoMar”HiTHOro Meraiay Yy BUINIAAI IUIATH, cMyr Tomo. Edekt
€KpaHyBaHHS JOCITAETHCA 3a PAXYHOK 3aMUKaHHSI MarHiTHUX CHJIOBUX JIIHIM B MeTa 1
3aJIEKUTh B1JI MarHiTHOI MPOHUKHOCTI, TOBIIMHK METAIy Ta F€OMETPUYHUX PO3MIPIB.
ToBmIMHA Mar”HiTHOrO €KpaHy 3aJIeXUTh BiJ BIACTUBOCTEH MeTany. 3acTOCYBaHHS
TaKUX €KpaHiB MiBHUINYE €PEeKTUBHICTh 3aXUCTy B 2...10 pa3. Expanu 3aiexHO Bif
niarma3zony 9acToT EMII BUTOTOBIISIOTHCS 3 AJIFOMIHIIO 1 aIFOMIHIEBUX CIUIABIB, Mifi 1 ii
CIUTaBiB, CTaJi, IEPMAJIOIO Ta IHIIKUX MaTEpialiB y BUTIISA/1 JUCTIB a00 ciTku. Po3mipu i
KOHCTPYKIliSl €KpaHiB BU3HA4YaloThes BuAoM EMII, 0coOnMMBOCTSIMH TEXHOJIOTIYHOTO
MpoILIeCy, XapaKTePUCTUKAMH OJIOKY, SIKMM €KpaHYEThCS, HEOOX1THOI €(PEKTUBHICTIO
eKpaHyBaHHS 1 JOMYCTUMHMH BHUTpaTaMu eHeprii B ekpaHi. ExpaHu moBUHHI MaTH
J00pU eeKTPUYHUN KOHTAKT MIXK YaCTHHAMM, IO BXOIATH N0 iX CKJIaay, HaailiHe
3a3eMJICHHS 1 €JIeKTPOOIOKYBaHHS.

ExpanyBanHsa  jKepen  BUIPOMIHIOBaHHS abo  poboumx MICIIh
3MIACHIOETBCS 32 JIOMIOMOrOI0  BIAOMBAJIbHUX €KpaHIB  (CTallOHApHUX abo
nepecyBHHX). BinOuBanbHI €KpaHW BUTOTOBJISIOTHCS 3 METAJICBUX JIUCTIB, CITKH,
OABOBHSHOT ~ METAJOBMICHOI  TKaHMHM  TOIIO. Y  MOMIMHAJIBHUX  €KpaHax
BUKOPUCTOBYIOThCS ~ CHEliajbHI MaTepianu, 1m0 3a0e3NeuyloTh MNOTJIMHAHHS
BUMPOMIHIOBAaHHS  BIJIMOBITHOT JIOBXKMHU XBWJIl. 3alieHO B TMOTYKHOCTI
BUMIPOMIHIOBAaHHS 1 B3a€EMHOTO PO3MIIICHHS JpKepena 1 poOodmMx — MiCIb
KOHCTPYKTHUBHE BUPIIICHHS €KpaHiB MOXKe OyTH pI3HUM (3aMKHyTa Kamepa, IIuT,
40XO0JI, IIITOpPa TOMIO).

[Ipu BHUTOTOBJIIEHHI €KpaHa [Js JDKEpelia BUIPOMIHIOBAHHS Yy BUIJISIII
3aMKHYTOi KaMepW BBOJU XBWJICBOJIB, KOAKCHUAIbHUX (iAepiB, BOJU, TMOBITPA,
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BUBOJIM PYYOK KEPYBaHHS €JIEMEHTIB HACTPOIOBAHHS HE TOBWUHHI TOPYIIyBaTH
€KpaHyBaJIbHUX BJIACTUBOCTEN KaMEPHU.

ExpanyBaHHsS OIJIAIOBUX BIKOH, MPUKIAAHUX T[aHEJIeHd MPOBOJUTHCA 3a
JOTIOMOTOI0  pajio3axMCcHOro  ckjia.  Jlms  3MEHIIeHHs  TIpOCOYyBaHHS
CJICKTPOMArHiTHOI €Heprii Kpidb BEHTWIAIIMHI Kadio3l OCTaHHI EKPaHYIOThCS
METaJIeBOIO CITKOIO a00 BUKOHYIOTHCS Y BUTJISI KIHIIEBUX XBHUJICBOIIB.

3aco0u 1HAMBIAYaJBbHOTO 3aXMCTY CIIiJI BUKOPUCTOBYBATH IMPH IIIJIBLHOCTI
notoky eneprii EMIT Bume 1000 mxBr/cm?. Bubip 3aco6iB 3axmcTy (OKyJIsIpH,
IUTKH, IIIOJIOM, OJST) BH3HAYAETHCS KOHKPETHUMH yMOBAMH OTIPOMIHIOBaHHSI.
SKI10 3aXMCHUA OJAT BUTOTOBJICHHUM 3 Matepiaiy, sSIKWi MICTHTh y CBOIM CprKTypl
MeTajeBid JApiT, BIH MOXE€ BHKOPHUCTOBYBATHCh TIIBKM B yMOBaX, SKi
YHEMOJKJIUBITIOIOTh JOTOPKAHHS JI0 BIAKPUTHX CTPYMOITPOBIAHUX YACTHH.

[Ipu mpoBeneHHi poOOIT 31 3BaprOBaJIbHUM OOJAJHAHHSAM B CEpeIuH]
C€KpaHOBAaHUX  MpUMIIIEHb  (KaMep) TOBMHHI  BXXHMBATHCS  3aXOAH, IO
YHEMOKJIMBIIIOIOTh TepeOyBaHHS MEPCOHATy B HANPSIMKY  BHUIPOMIHIOBAaHHSA, a
TaKOXX  3a0e3MeuyyloTh  3MEHIICHHS  BIAOUTTA €JIEKTPOMArHiTHOI €Heprii Bij
€JIEMEHTIB KOHCTPYKIIIH, OTOPOHKEHHS MPUMIIIEHb. 3 METOI 3aXUCTy MEepCOHaNY,
AKUW T1epedyBae T03a KamMepow, TMOBUHHI OyTH TmepeabayeHi 3axoju, M0
YHEMOKJIMBIIIOIOTh BHUX1Jl BUIIPOMIHIOBAHHS 32 MEX1 €KpPaHOBAHHX MPUMIIIECHb. Y
TakuX BUMNaAKax, koiu piBHi EMII y cepenuHi kamepu MEpeBUINYIOTh TPAHUYHO
JOMYCTHMI, MepCcoHaI ciij 3a0e3nedyBaTu 3aco0aMu 1HAMBIAYaJIbHOTO 3aXHUCTy a0o
BHUBOJIUTH 332 MEKI KaMep 13 3aCTOCYBaHHAM JAUCTAHIIIHOTO KEPYBaHHS anmapaTyporo.

Ha minmpuemcTBax, 10 pO3pOOJSIOTh, BUITYCKAIOTh, EKCIUTyaTylOThb 1
PEMOHTYIOTh 3BaprOBajibHE OOJNaJHaHHA W OKpeMi OJoku, mo reHepytors EMII,
MOBUHHI OyTH pO3po0JieH1 1HCTPYKIi 3 Oe3meku mpaili, ki BigoOpa)katoTh BUMOTH
JICH 3.3.6.096-2002 miomo 3axucTy TMpalliBHUKIB, BiIMOBITHO IO OCOOJIMBOCTEH
KOXXHOTO TIAMPUEMCTBA. [HCTPYKIIis 3aTBEPIKYETHCS aAMIHICTPAIIEIO MMIANPUEMCTBA
1 Y3TOJKYETBCSL 3 OpTaHaMH, IO 31MCHIOIOThH JEp>KaBHUN CaHITApHUN HArsd. Yci
0co0w, 1110 MPAIIOI0Th 3 YCTAHOBKaMH, IIOBUHHI OyTH O3HallOMIIeH1 3 [HCTPYKITi€tO.

5.2.7. JlikyBaabHo-nipodijiakTHYHI 3aX011

3 METOI0 MOIEepeHPKEHHS, paHHbO1 JIarHOCTUKH 1 JIIKyBaHHS MOPYIIEHb CTaHYy
3I0pPOB'sl TIpaIlIBHUKIB, MOB's13aHuX 3 Ji€r0 EMII, HeoOXiHO MPOBOAUTH TTOTIEPEAH] 1
nepioInyH1 MEANYHI OTJISIA B MOPSIIKY, yCTaHOBIEHOMY HakazoM MO3 Ykpainu.

VYci ocobu 3 MOYaTKOBUMHU KJIIHIYHUMHU MPOSIBAMU MOPYIIEHb, 00YMOBIEHUX
JIEI0 PaiOXBWIb, a TAKOX 13 3araJIbHUMHM 3aXBOPIOBAHHSIMH, MEPEOIr SIKUX MOXKE
OOTSKYBAaTHCh TiJ] BIUTMBOM HECTPUATIMBHUX (PAKTOPIB BUPOOHUUYOTO CEpelIOBHIIA,
ciig OpaTh Ha JUCTAHCEPHUH OOJIK 3 TMPOBEACHHSIM BIAMOBINHUX TITl€HIYHHUX 1
TEpaneBTUYHUX 3aXO0/(iB, CIIPSIMOBAHUX HA O3/I0POBJICHHS YMOB Mpalll 1 BITHOBJICHHS
CTaHy 3/I0pPOB'Sl IPAIlIBHUKIB.

TumyacoBe abo TMOCTIHE TEPEBENCHHS TMPAIIBHUKIB Ha 1HIIy poOOTY
3MIACHIOETBCS Yy BUMAAKAX, IO XapaKTePU3YIOThCS MPOTPECUBHUM IepediroMm
XBOpOoOH, BUpaxkeHUMHU (popmamu mpodeciiiHol maronorii, abo mpu BUHUKHEHHI B



104

pe3ynbTaTi Aii (pakTOpa 3aralbHUX 3axBOpIOBaHb. llepeBeneHHIO Ha iHITY POOOTY
MIJJISATA0Th TAKOXK KIHKHM B TI€P10] BariTHOCTI 1 TOTyBaHHS HEMOBJISIT.

[Tigmitku g0 18 pokiB 10 poOOTH HA yCTaHOBKax, siki € jukepenamu EMII, He
JIOTTYCKaIOThCS.

5.3. 3axucT Bil ONTHYHUX BUNIPOMiHIOBAHb

Bucoka Ttemmeparypa 3BaproBajbHOi Iyrd Ta BHUKOPUCTAHHS TIA3MOBHX
JOKEpeNl HarpiBaHHS METaly TPHU3BEIU 10 3MIHHW 1HTEHCHUBHOCTI 1 CHEKTPaIbHOTO
CKJIaJly BUIIPOMIHIOBaHHsI, BIUIMBAIOYOTO HA 00CIyroBytounii nepconai. [loTyxHicTh
MOTOKIB BUIPOMIHIOBAHHS TaKMX TEIUIOBUX JIKEPEN B JIECATKU pa3iB MEPEBUIIYIOTH
IHTEHCUBHICTh ~ mpupojgHoro  BumpomiHioBanHs Conuga. B ix  cmexTpi
BUNIPOMIHIOBaHHS  KpiM  1HGpauepBonoro (1Y) mnpencraBieHo Buaume 1
ynbrpadioneroBe (YD) — yci dYaCTMHM CHEKTPY ONTUYHOTO JIiarna3oHy
CJICKTPOMArHITHUX BUIPOMiHIOBaHb. Y@ BUIPOMIHIOBAHHS XapaKTEPU3Y€EThCS HE
TIJTBKM HAsIBHICTIO OJIArOTBOPHUX YAaCTHH CHEKTPY, TaKUX SIK JIOBroxXBuiiboBe (Y D-
A) 1 cepennboxBuiiboBe (Y®-B), ane i HalOLIbII arpeCUBHOI0 MOT0 YaCTUHOIO —
KOPOTKOXBWJILOBUM  BUMNpOMiHIOBaHHAM (Y®-C). Takum  YMHOM, CIIEKTp
€JIEKTPOJIYTOBUX Ta IJIa3MOBUX JDKEpEN 3HAYHO BIAPIZHIETHCA BiJ MPUPOAHOTO.
OnTryHe BUIIPOMIHIOBAHHS WX JDKEPEN XapaKTepU3yeEThCS  HAAJIHUIIKOBOIO
KUIBKICTIO €HEpTii, [0 BUKJIMKAE PYHHIBHI €()EKTH 1 PO3IIIAJAETHCA HE TUIBKHU SIK
dakrtop, skuil Oepe ydyacTb B (pOpMyBaHHI MIKPOKIIMATy BUPOOHUYMX MPUMIIIEHb,
aje U K camMoCTiHUN (hakTOp BUPOOHUYOTO CEPE/IOBHUIIA, 1[0 BIUIMBAE HA OPraHi3M
moauHn. He MuBIsYMCh HA yAOCKOHAJICHHS 3BApIOBAIBHUX TEXHOJOTIH, MUTaHHS
3aXHUCTY BiJ HAJJIMIIKOBOI KIJBKOCTI €HEPril 3aJIMIIAIOTHCS J0 [HUX Mip He
BUPIIIEHUMHU. 3BApPHUKHU Ta OOCIYTrOBYHOUHI MEPCOHAT MOTEHIINHO MiJISATal0Th il
BUINIPOMIHIOBaHHS OUIBIITY YaCTUHY pOOOUYOTO Yacy.

5.3.1. ®i3nyHi BJACTUBOCTI ONTUYHOI0 BUNPOMiHIOBAHHSI 3BaPIOBAJIBLHOI 1yTH

EnexTpoMarHiTHe BUINPOMIHIOBaHHS ONTUYHOTO Jiala3oHy — ONTHYHE
unpomintoBanHsi (OB) Bxitouae BumpominioBanHg [Y, Bugumoro 1 Y@ yacTud
criekTpa 3 oBxkuHOKW XBWil BiJ 100 HM 10 1 mMm. T'irieHiuHe 3HAYEHHSI Ma€ JIIsSHKA
criekTpa 3 goBxkuHOK0 XBWi Big 200 HM a0 10 MkMm. B 3anexHOCTI BiJi JOBKUHU
XBHJI1 BUAUISTFOTH TaKl YaCTUHMU:

220-280 aM — Y®-C (KOPOTKOXBUIHOBE BUIIPOMIHIOBAHHS);

280-320 um — YO-B (cepenHbOXBUIIBOBE);

320-400 am — YO®-C (10BroXBUILOBE);

400-760 HM — BHIUME,

760-1400 am — IY-A (KOpOTKOXBUIILOBE OJIMIKHE);

1400-3000 uMm — I4-B (cepenub0XBHIIHOBE);

3000-10000 am — IY-C (10BroXBHIIbOBE JATHHE).

Uum Ourblia TemIepaTypa 3BaproBajbHOI IYTH 1 HArpiToro MeTaily, THM
O1IbIIa YaCTOTa KOPOTKOXBUILOBOTO BUIPOMIHIOBAHHS. 1 €HEPTis, KA XapaKTepus3ye



105

foro enektpomarHitTHe nosie. OB mommproeTbest B OAHOMY CEPEIOBUINI MO MPsAMIN
JHI{, TPU B3aEMOJIII 3 CEPEJAOBHUIIEM MOXKE IOTJIMHATHUCS, BIIA3EPKAIIOBATHCS,
nepeIoMITIOBaTHCS, TisAraTu audpakiii, iHTepdepeniii 1 nmoaspuzamii. IIIBuakicTh
MOIIMPECHHS BHUIPOMIHIOBAHHS JIOPIBHIOE IIBHIKOCTI cBiTia. OB, mo BuHUKae B
pe3yNbTaTi TOPiHHA JTYTU TIEPETBOPIOETHCS B TEIUIOBY CHEPTil0, 1[0 BUTPAYAETHCS HA
pO3IUIaBIieHHST MeTany. |[HTCHCHBHICTHP BUIPOMIHIOBAHHS 3BapIOBALHOI JAYTH
oO0CpHEHO TIpomopliiiiHa KBaApary BijAcTaHl. TakuM YWHOM, I1HTEHCHUBHICTD
OTPOMIHEHHS POOOYOTO MICII BHU3HAYAETHCSA CTYNMEHEM WOTO BIIAAJICHHS BiJ
JUKEpeTia, a TAKOXK XapaKTEPOM TEXHOJOTIYHOTO TPOIIeCy.

5.3.2. Jlis Ha opranizm

bionoriunuii epext OB Moke MpPOSBIASATHCS TUIBKH B TOMY BHUMAJKY, KOJH
HEe3axuIleHa MOBEPXHS TiJIa JIIOJUHU TOTJIMHAE €HEpriio, 1m0 Ha Hel Jie. KiabKicTh
MOTJIMHYTOI €HEpTii 3aJIeKUTh BiJl IHTEHCUBHOCTI ii MOTOKY, Yacy ONPOMIHEHHS Ta
BEJIMYMHU ONMPOMIHEHOI Tutonli. CHeKTpaJlbHUM CKJIaJ, BUIPOMIHIOBAHHS BH3HA4a€
rIMOMHY TPOHMKAHHS 1 TOTJIMHAHHA BHUIIPOMIHIOBAHHS B TKAaHWHAX OpPraHi3My.
Haii6inp11 rmmboko B TKAHWHU OpraHi3My IPOHUKAE BUAMME 1 KOPOTKOXBHIIbOBE Y
BUIIPOMIHIOBaHHS. B moBepxHEBUX IIapax eniepmicy MOTIHHAETCS MepeBaXHO Y D
BUNIPOMIiHIOBaHHS 1 J0BroxBuiiboBi [Y-C BumpominioBannsa. lllkipa nroguHu €
OpraHOM 3 BEJIMKOIO KUIBKICTIO KPOBOHOCHUX CYJIHH, TOMY pPEakKilii, 0 NpOXOsiTh B
pe3yabTaTi MOTJIMHAHHS BUIIPOMIHIOBAHHS, MAaOTh HE TUIBKK MICLEBY Mit0, aje U
HOCATH 3araJIbHUAN XapaKTep.

TpuBanuii BB [Y BUNPOMIHIOBaHHS BEJIUKOI IHTEHCHMBHOCTI B YMOBAax
BUPOOHUIITBA MOXXE€ CHPUATH PO3BUTKY 3aXBOPIOBAHb CEPIIEBO-CYIUHHOI CHCTEMHU
(MiokapauogucTpodii, aTEpPOCKIEPOTHUUYHUN KapAiOCKIEpO3), HEPBOBOI CUCTEMU
(HeBpO3H, HEBpACTEHIi, MOJIHEBPUT TOIIO), NUTYHKOBO-KHIIIKOBOTO TPAKTy, 3HUKYE
piBEHb TPUPOTHOI PE3UCTEHTHOCTI OpraHi3My, II0 CHOPHUSE IiJBUIICHHIO PIBHS
Hecrnienudiunoi 3axBoproBaHocTi. [Ipsima mis [Y BumpomiHIOBaHHS Ha HE3aXHINEHI
o4l MOXe OyTH MPUYNHOIO BUHUKHEHHSI KOH IOHKTHUBITIB, CYXOCT1 CEpEIOBHUIIA OUCH,
KaTapakTh. Y poOOYMX CIIOCTEPITalOThCS OIMIKH IIKIPH.

B ocHOBI maToreHe3y 3aXBOpPIOBaHb, 1110 BUHUKAIOTh B PE3YyJIbTaTl TPUBAJIOTO 1
iHTeHcuBHOro [Y ompomiHeHHs, JeXWUTh 3AaTHICTH, mnorimHenux [Y ¢oToHiB
BUKJIMKATH 3MIHM Ha MOJIEKYJSIPHOMY 1 KJIITUHHOMY piBHI, 3MIHIOBATU XapakTep
CHEPreTUYHUX TIPOIECiB, CHPHITH BUHUKHEHHIO BIIBHUX paJWKaNiB, a TaKOXK
3M1MCHIOBATH TEIUJIOBY JEHATypallito OLTKOBUX MOJeKyJ. HasBHICTh paJuKaibHUX
npoueciB, KOH(pOpMAI[iiHUX 3MIH MOJIEKYJ JIEKUTh B OCHOBI TMOPYIIECHHS
MPOHUKAIOYO] 3JaTHOCTI KIIITUHHUX MeMOpaH.

[lepeTBopenns noriauHeHoro [Y BUNPOMiIHIOBaHHS B TEIUIOBY €HEPIil0 3MIHIOE
TEPMOPETYJSATOPHI TPOILECH, M0 TMPU3BOJUTH JI0 TIJBUINECHHS TEMIEPaTypH
MIKIPSHAX ~ TIOKPOBIB,  TCIUIOHAKONMYEHHS, CUJIBHOTO  TMOTOBHAUICHHA. Y
TEPMOPETYJATOPHI  peakilii aKTUBHO BKIIOUAETHCA CHCTEMa KpOBOOOIry —
301IBIIYETHCS YACTOTA CEPLEOUTTSI, SMIHIOETHCSI CYAMHHMM TOHYC. L1 siBUIIa MOXKYTh
CYNPOBO/KYBATUCS ~ TOPYIIEHHSM CKOPOYYBAJIBbHOI (PYHKIIA MioKap/aa, CTaHOM
T1MOKCIi.
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YapTpadioneToBi MpoOMeHi, 110 MOTJIMHAIOTHCS JKUBUM OPTaHi3MOM BHACITIIOK
3HAYHOI €Heprii, sIKy MarTh (OTOHM II€i YaCTUHMU CIHEKTpa, 37aTHI BUKIUKATU
nepBUHHI (OTOCIEKTPUYHI TPOILIECH, CIIJIOM 3a SKHMH BHHUKAIOTh BTOPHHHI
nporiecd 'y Qopmi pizHEX GOTOXIMIYHUX peakiiii. B ompoMmiHeHOMYy oOpraHizMi
B1IOYBa€ThCA 1lJIa HU3KA O10XIMIYHUX TMOPYIICHb, SIKI ICTOTHO 3MIHIOIOTH OOMIH
PEUYOBHH, 1110 TIPU3BOAMTH JI0 JICHATypasi3alli O11Ka, YTBOPEHHS BUILHUX PaJIMKaIiB,
riCTaMiHOMO/IOHUX PEYOBHH 1 TICTaMiHIB, 3MiHM IMTMEHTHOTO OOMiHY, TOPYIIIEHHS
KIITUHHUX CTPYKTyp. YacTkoBo eHepris Y® BUIIPOMIHIOBaHHS B pe3yibTari
MOTJIMHAHHS TEPEXOIUTh B TEIUIOBY, IO NMPHU3BOAUTH JO IiIBUINCHHS TEMIEPATyPH
TKaHUH, 110 OMPOMIHIOIOTHCA. YCi peakilii BiIOyBalOThCS MEPEBAXHO B IIKIpI 5K
npuiiMayi Y@ mpomeHiB 1, TOJIOBHUM YHMHOM, B emifepMici. bionoriunuii edekr
BU3HAYAETHCS IHTEHCUBHICTIO, TPHUBAJICTIO, CHEKTPAIbHUM CKJIaJIOM
BUTIPOMIHIOBaHHS Ta BEJIMYMHOIO TUIOIII Tija, IO OMPOMIHIOETHCS.

Hesenuki iHTeHCMBHOCTI Y® ONMpOMiHEHHS, 110 MOPIBHIOIOTHCS 3 PIBHSAMU
OPUPOJHOTO  COHSYHOTO OMPOMIHEHHS, TMOCWIIOIOTh CTUMYIIOIOUUN  edeKT,
CHpusitoTh BUpoOOJeHHIO BiTaMiny [[. B pesynaprati Y® onpomiHeHHS BETUKOi
IHTEHCHUBHOCTI, XapaKTePHOI JJI €JIEKTPOIyTOBOTO 3BAPIOBAHHS, MOXJIMBI €PUTEMH,
MITMEHTAIlisl IKIPH, OIMKK 1 BUPA3KH MIKIPH B MICISIX, 110 HaW4acTilIe Migaal0ThCs
ONPOMIHEHHIO (IIUs, TPYAHM, HIKHA TPETUHA TEPEeAIUIiyysi), CIOCTEePIraroThCs
ypakeHHS odell y dopmi enekTpoodTanbMiii, KOH IOHKTHBITIB, KEPATUTIB,
OsiepapuTiB 1 T.1II.

B pesynbrari TpuBanoi aii Y® BUNPOMIHIOBAHHS BEJIMKOI 1HTEHCHUBHOCTI
MO>KJIMBE MIABUIIEHHS ajeprizaiii, KaHLIEPOTeHHl €(EeKTH, 10 CIHOCTEPIraloThCs y
3BapHHKIB, a TaKOX Yy POOITHHKIB, IO MIJJAIOThCSI IHTEHCHUBHOMY COHSIYHOMY
OMPOMIHEHHIO M1l YaC poOOTH Ha BIIKPUTUX MalJaHYMKAX.

5.3.3. 3aco0u 3aXMCTY Bil ONTUYHOI0 BUNTPOMiIHIOBAHHSA

JlomycTMa iHTEHCUBHICTh Y @ ONPOMIHEHHS BCTAHOBIIIOETHCS 3 ypaxyBaHHSIM
CHEKTPAJILHOTO CKJIa/ly CTOCOBHO /10 OJATHEHOI JIIOJUHU IPU 000B'SI3KOBOMY 3aXUCTI
oueii (FOCT 12.4.123-83) Ta Bimkpurtoi moBepxHi Tina He 6inbmr 0,2 M? i moBMHHA
cknagaty He Oinpmre 10,0 Br/m? g miamaszony Y®-A, 0,01 Br/m? — mias YO-B,
0,001 Br/M®> — mma VO-C (CH Ne 4557-88 “YaprpaduoneroBoe H3IydeHUE B
IIPOU3BOJICTBEHHBIX MoMenleHusx’, CaHuTapHble NpaBWia Ha MPHUCIOCOOJIICHHE U
AKCIUTyaTaIio 000pyAOBaHMS sl Ma3MeHHOW o0paboTku matepuanoB Ne 4053-
85).

Bunuma vactuna crnektpa OB He TUTbKM BHOCHUTH CBOIO YacTKy B TEIUIOBUM
edekT, ane i Bu3Hauae crnenu@iuHIiCTh €HePreTUYHOIO BIUIMBY, BIACTUBOTO YChbOMY
nianazony OB. byayum angekBaTHUM  TOAPa3HUKOM JUIsE  OKa, BHUAUME
BUIIPOMIHIOBaHHSI CTBOPIOE 1 3arajabHOOIONOTIYHY Jif0 dYepe3 IKipy. Y CBOIH
YepBOHIi yacTuH1 edekT HabmmkaeTbes 0 Aii [U npomeHis, y dioneTosiit — 10 YO
MIPOMEHIB 1 Ma€e BUpakeHy (oToXiMiuHy nir0. Bunume BUNPOMiIHIOBAHHS BUKIUKAE
MITMEHTAIlII0 TIKIpU (3arapHuii ePeKT) 1 Mae BUPAKEHY OaKTEpUIIMIHY Iit0, TIPOTE
JUTSL CTBOPEHHS ITMX €(eKTiB MOoTpiOHA 3HAYHO OiNIbIlla IHTEHCUBHICTH 1 TPUBAIICTD
nii, HiK a1 Y@ BUNPOMIHIOBaHHS. 3HAYHA 1HTEHCHBHICTH SCKPaBOCTI BHUIWMOTO
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CBITJIa, IO CIOCTEPIraeThCs IMiJ Yac 3BAPIOBAILHUX MPOIECIB MOXKE BUKIUKATH
OMIKH, TIEPETPIBU, YPKEHHS Ouel. 3 METOI 3amo0iraHHs Takoi Jii Ha 04l 1 MIKIPY
NesiKl  JIOCTHIAHUKKA PEKOMEHIYIOTh Ha TMpoTs3l poOoYoro JHS BUTPUMYBATH
JOMYCTUMY 1HTEHCHBHICTh BUIMMOTO cBiTiIa He Oinbm 10 B1/M2.

Jns BUPOOHMYMX MPUMIIIEHb, JI€ JHKepellaMd BUIPOMIHIOBAHHS € HarpiTi
MOBEPXHI MAIlIMH 1 YCTaTKyBaHHS, ONaJIOBaIbHI i OCBITIIFOBAJIbHI IIPUIIAH, COHSIYHE
BUIPOMIHIOBaHHS, 1110 MMPOHUKAE Yepe3 BIKOHHI MPOPI3H, JOMYCTUMA 1HTCHCUBHICTh
iHTerpasibHoro motoky IY eneprii (y miamazoni 0,76-10,0 mMxM) He mNOBHHHA
nepesuirysatu 35 Br/M?, Ko moma, sSKa onpoMiHIoeThes, 6inbme 50% mosepxHi
Tina, 70 Br/m? — npu. onpominenni 25-50%, 100 Bt/m? — npu onpominenHi 1o 25%
(;utte, TpyaW, KIHIUBKU PyK). LI BenTWYMHU BBaXKAIOTHCA JOMYCTUMHUMH B TOMY
BUMAKY, KOJU POOITHUK CyMapHO OMPOMIHIOETHCS O1NIbIIE TMOJOBHHHM TPUBAJIOCTI
pobouoi 3MIHM TP HAsABHOCTI CHEHOAATY, SKUW 3a0e3nedye KoedimieHT
Teryio3axucty, 1o nopiBHioe 0,6-0,8. Ilpu npoMy mnapameTpu TeMIEpaTypH,
BOJIOTOCTI 1 PYXJIMBOCTI MOBITPsI HE TOBUHHI BUXOJAUTH 332 MEXK1 HIDKHIX JIOITyCTUMHX
rpaHullb 1 BepxHix ontuManbHux HopM 3a [[OCT 12.1.005-88 1 JICH 3.3.6.042-99.

VY Bumajky HasBHOCTI BIAKpUTHX jpkepen [Y BUIpOMiHIOBaHHS Ha poOOYHUX
MICIISIX, JI€ 3aCTOCOBYETHCS 3BapIOBAHHS 3 MIAITPIBAHHAM 1 T.I., JOIYCKA€ThCS
IHTEHCHUBHICTL IHTETPaIbHOIO IIOTOKY BHMIPOMiHIOBaHHS 1m0 140 Br/M? 3a ymoBH
BUKOPUCTAaHHS POOITHUKAMH CIEHIAIbHOTO 3aXHMCHOTO OJATY. SIKIIO 1HTEHCUBHICTD
onpoMiHeHHs1 nepesuirye 140 Br/mM%, HEOOXigHO 3aCTOCOBYBATH KOMILIEKC 3aXOiB
MOJI0 TEIUIO3aXUCTy, SKi BKIIOYAIOTh EKPAaHYBAaHHS JDKEPEN, 3aCTOCYBaHHSI
NOBITPSHOTO IYIIYBaHHS 3 JOTPUMAHHSM IapaMeTpiB TEMIEpPATypH 1 PyXJMUBOCTI
MOBITPSA, 110 TMOJAETHCA, B 3JIEKHOCTI BIiJi IHTEHCUBHOCTI BUIIPOMIHIOBAHHS,
parioHaapHuEA peskuM mparii Torio ('OCT 12.4.123-83).

3acobaMu 000B’SI3KOBOTO 1HAMBIAYaIbHOTO 3aXUCTY 3BAPHUKIB BiJ] ONTHYHOTO
BUIPOMIHIOBaHHS IIiJT Yac JYrOBOTO 3BapiOBaHHS BIJIKPUTOK AYrol0 € IIUTKH
(Macku) ISl 3aXUCTy OOJUYYS Ta CHCIIATbHUE 01T (AMB. PO3.LT 7).

5.3.4. MeToau KOHTPOJII0 ONTUYHOT0 BUTIPOMiHIOBAHHS

BusnaueHHsi piBHIB OMNPOMIHEHHS pPoOOYMX MICIh MpU OOCTYyroBYyBaHHI
yCTaTKyBaHHs, 1110 TeHepye OB, MOBUHHO MPOBOAUTHUCS MEPIOAUYHO, ajie HE OUTbIIe
OJHOTO pPa3y B PIK Yy MOPSAKY MOTOYHOTO CaHITAPHOTO HAIIALy, a TaKoX MpHU
IpUiiMaHHI B EKCIUTyaTallll0 HOBOI'O TEXHOJIOTIYHOrO OOJIaJHaHHS, NMPU BHECEHHI
TEXHIYHUX 3MIH Yy KOHCTPYKI[IO J1I0YOr0 YCTaTKyBaHHs, NMpPU OpraHizalii HOBUX
pOOOUYUX MICIIb.

JIns  KOHTPOJIO 1HTEHCHMBHOCTI ONPOMIHEHHS BapTO BUKOPHUCTOBYBATH
OpWIagd TUIYy CHEKTPOPAAIOMETpIB, AaKTUHOMETpIB, OosnomerpiB 1 T.d. Jnd
BUMIPIOBAHHSA B YJIbTPa(dioneToBOMy 1 BHAMMOMY Jialla30HaX CIEKTpa JOLLIBHO
BUKOpUCTOBYBaTH paniometrp POM-82 a6o nposumerp [AY-81l. Ili mnpunaam
JI03BOJIAIOTH BUMIPIOBATH €HEPTETHYHY OCBiTIEHicTh y Mexax 0-500 Br/m? i mosy
OTPOMIHEHHS B CIIEKTpadbHuX iHTepBanax 0,22-0,28 mxm, 0,23-0,32 mxm 1 0,38-0,71
MkM. [Toxnbka BUMiprOBaHb CTAHOBUTH He OLIbII 15%.



108

Jlis OLIHKK ONpOMiHEHHS pOOITHMKAa HEOOX1IHO POOUTH BHUMIPIOBAHHS Yy
HaMpsIMKYy MaKCHUMaJbHOI TMOTYKHOCTI JUKEpesia MEepHeHAMKYJISIPHO MOTOKOBI
BUMNPOMiHIOBaHHA. [Ipum HasSBHOCTI JEKUIBKOX JKEpPENT BHUMIPIOBAHHS JOIIILHO
poOMTH BIJ KOXKHOTO JjpKepena abo mig kyrom 0°, 45° 1 90° mo HOpMmaii B
TrOpU30HTAIBHIN TJIOIIMHI HA Pi3HINA BUCOTI — HA P1BHI HIT, TPy, TOJIOBH.

BumiproBaHHS XapaKTEpUCTUK BUIPOMIHIOBAHHS JUIsl OLIHKH JDKEpela
MOBUHHI mpoBoautucs Ha Biactani 0,5-1,0-1,5 1 Oimelie MeTpiB Big HBOTO B
TOPU30HTANIbHIN 1 BEPTUKAIBbHIN TUIOMIMHI MIPH PI3HUX PEeKUMaAX HOTO poOOTH.

[Ipy oImiHII BUMPOMIHIOBAaHHS TOYKOBHX JDKEpen (3BaploBajJibHA JIyTa,
TU1a3MoBUil (paken) mpuiiMaNbHI TOBEPXHI JATYMKIB MOBHHHI PO3TAIIOBYBATUCS HA
OJTHOMY PIBHI 3 30HOIO Iyru a0o0 miaa3MoBoro (akena mig kytom 45° 1 90° 1o HUX y
BepTUKANBHIA 1wiomuHi Ha BiAactadi 0,5-1,0 1 Oumbme MerpiB, 100 BH3HAYUTH
CTYI1Hb MOIIMPEHHS BUIMPOMIHIOBaHHS B po0OOUYii 30HI.

OOOB'SI3KOBO i Yac KOHTPOJIKO OMPOMIHEHHSI HEOOX1JHO OILIIHIOBATH Yac Jii
BUIIPOMIHIOBaHHS SIK 32 OJIHY TEXHOJIOTIUHY OIepalliio (Hampukial, 3BaprOBaHHS
OJIHI€T JteTanmi abo Yac TOPiHHS OJHOTO €JEKTPOJa), Tak 1 3a 3MIHY B ILJIOMY. 3a
pe3yibTaTaMu IUX BHUMIPIOBAHb OYAYETHCS XPOHOAKTHHOTpaMa 1 PO3PAXOBYETHCS
CyMapHUI Yac ONPOMIHEHHS 3a 3MiHY. 3HAHHS IIMX XapPaKTEPUCTUK BUPOOHUYOTO
IIPOILIECY J03BOJIUTh PEKOMEHTyBaTH PAIlIOHATILHUN PEXXUM Tpalli 1 BIATOYHUHKY.

KoHTponib  TeMmmepaTypyd HaBKOJMIIHIX TIOBEPXOHb, III0 BHU3HAYAIOTh
IHTEHCUBHICTh ~ JJOBITOXBMJIBOBOTO  ONPOMIHEHHS 1 XapakTep  pajialiifHOro
TEIJIO00OMIHY OpraHi3My, Ma€ MPOBOJIUTUCH Yy PajilyCl 10 5 METpiB BiJl poOOYOro
MICL 32 JOMOMOIOK TEPMOIIAp, KOHTAKTHUX ejeKTpoTepMmoMeTpiB tumy OTII-M,
TepMoMeTpiB omopy 1 T. i. Bianmosimro mo JICIT 173-96 meit moka3HWK HE MOBHHEH
nepeBuuryBat piBHA 35°C npu TemmepaTypi TexHoJoriyHoro npouecy g0 100°C; 1
45°C — npu TemnepaTypi TexHoJsiorigyHoro mnpoiecy Buie 100°C. BumiproBaHHs cliijl
poOUTH HA TMOBEPXHI TEIJIOI30JIALIT yCTaTKyBaHHS JIJIsi OIIHKM 11 e()EeKTHUBHOCTI, a
TaKOXX Ha MOBEPXHI OrOPOJKEHb KOHCTPYKIIIH, MiJJIOTH Ta 1HIIMX MOBEPXHSIX, AKI €
BTOPUHHHUM J[KEPEJIOM BHUIIPOMIHIOBAHHS, CTBOPEHUX B pe3yJbTaTi IOTJIMHAHHS
BUIIPOMIHIOBaHHS, 1110 TEHEPYETHCSI OCHOBHUM TEXHOJIOTTYHUM MPOIIECOM.

5.4. BuMoru 10 ocBiTJICHHSA

OcCBITJICHHS 3BapIOBAJIbHUX Ta CKJAJalbHO-3BapIOBAIbHUX 1E€X1B, AUIBHULD 1
poOoYMX MiCLb TOBUHHO OyTH OpraHizoBaHo y BignosigHocti 70 Bumor JBH B.2.5-
28-2006 “TIpupoaHe i mTyYHE OCBITICHHS .

PoGoue ocCBITIEHHS 31ACHIOETHCS B OCHOBHOMY CHCTEMOIO 3arajibHOro
PIBHOMIPHOTO YH MICIEBOr0o (JIOKaJI130BaHOT0) IITYYHOT'O OCBITJEHHS, a TaKOX
CUCTEMOIO0 KOMOTHOBAHOTO IITYYHOT'O OCBITJIICHHS (3arajibHe TUTIOC MiciieBe). Hopmu
OCBITJICHHS MPY MITYYHOMY OCBITJICHHI ITPUBEAEHI B Ta0J1.5.6.
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Tabnuys 5.6
PexoMeH10BaHI HOPpMH OCBITJIEHHS VISl 30MPAJIbHO-3BAPIOBAJILHUX LEXIB MPH
IITYYHOMY OCBITJICHHI

OCBITJICHICTB, JIK

KoMmOinoBaune )
Pospsin . 3arajpHe OCBITJICHHA
Oneparris 30pOBOT OCBITICHHA
I'azo- Jlammu I'azo- Jlamnon
poboTtu

PO3PAIHI | pO3KAPIO- | PO3PSIIHI | PO3KAPIO-
JDKepesia |  BaHHsA | JpKepesda |  BaHHs

3BaproBaHHS MaTepialliB 1 METATIB
TOBIIMHOIO, MM:

menm 0,06 IB 2500 2000 750 300
0,06-0,5 116 2000 1500 500 300
0,5-1,5 1116 1000 750 300 200
KoHTpoib 3BapHOTO 3 €1HaHHS (111BA) II1a 2000 1500 500 300
IMITyIIECHO-IYTOBE 3BapIOBAHHS 1o+ I* 1250 1000 400 300
[TynpTu KepyBaHHS MEXaHI30BaHUX Ta 1118 750 300 300 200
ABTOMATH30BAHHUX 3BAPIOBATILHUX

IIIISTHOK

3BaproBaHHsI, HAIIJIABJICHHS Ta Pi3aHHS IVa 750 300 300 200

Cepe/IHIX 1 BETMKUX BUPOOiB (pydHe,
ABTOMAaTHUYHE 1 HAlliBABTOMATHYHE)

* T1ix 9ac iMITyJIbCHO-yTOBOTO 3BapIOBAHHS JIJIsl 3HIKEHHSI BILTUBY ITYJIBCYIOUOTO CBITIIOBOTO
IOTOKY 3BapOBAJIbHOI JyT'M OCBITJIEHICTb MiJBHUILEHA HA OAMH CTYIIHb 3a LIKAJIOK OCBITJIEHHS

3aranpHe PIBHOMIPHE OCBITJICHHS 3aCTOCOBYIOTh, SIK TPABWJIO, SIKIIO
CKJIaJaJIbHO-3BapIOBaIbHl pOOOTH 3 BEIMKUMH BUPOOAMU BUKOHYIOTHCS Ha BCIH
TUIONII MPUMIIIEHHS 1IeXYy; MICIIeBE OCBITJICHHS — B TUX BHIIaJIKaX, KOJU (piKCOBaHi
poboUl MiCIl 3TpyHoOBaHI Ha OKPEMHUX IUIBHHINX 1eXy. KomOiHOBaHE OCBITICHHS
3aCTOCOBYIOTH IMPH 3BaproBaHHI MeTaniB TOBIIMHOIO 0,06-0,5 MM, KOHTpOII 1eEeKTIB
3BApHOTO IIBAa Ta IHIIMX MOMIOHUX PoOOTax, mo BiAHOCIATHCA 10 [-1V pospsiniB
30pOBOi POOOTH.

B 3BaproBaibHUX 1€XaX NpU HASBHOCTI (POHApPIB, BIKOH YW CBITJIOBHX ILILJIUH
JOJIaTKOBO BUKOPHUCTOBYIOTh 1 MPUPOJHE OCBITIEHHA: OOKOBE, BEpXHE abdo
KoMOiHOBaHe (pa3oM OOKOBE 1 BEPXHE).

[Ipy BUKOHAaHHI 3BapIOBAIBHUX pOOIT B  CEpelMHI 3aMKHYTHUX 1
BAXKKOJOCTYITHUX TMPUMINIEHb 3arajbHe 30BHIIIHE OCBITJICHHS (CBITUJIBHUKHU
HAIpPaBJICHOTO CBITJIA) YW MICIEBE OCBITIEHHS (crmerianbHO BOyAoBaHI abo Bij
PYYHUX TEPEHOCHUX CBITUJIBHUKIB). B Oyabp-sKkoMy BUNAAKy OCBITJIEHHS B 30HI
3BapIOBaHHs MOBUHHO OyTH He MeHIe 30 JIK.

Sx11o BUCOTa MPUMIIIICHHS] CTAHOBUTH OUIIbIIE 6 M TSI 3aTJIbBHOTO OCBITIICHHS
BUKOPHCTOBYIOTH JIaMIK BHCOKO1 iHTeHCUBHOCTI Tuty JIPJI un JIPI. ¥V mpumimennsx
3 BHCOTOIO I[eXiB MeHIe 6 M [ 3arajbHOTO OCBITJIIGHHS 3aCTOCOBYIOTH
JIFOMIHECIICHTHI JIaMITH, I MICIIEBOIO — SK JIFOMIHECIIEHTHI, TaK 1 HU3BKOBOJIBTHI
JIaMITH HaKaJIFOBAHHS.

PiBHI OCBITJIIEHHS 11 TOYHMX 30pOBMX pOOIT TOBUHHI BIJINOBiAATH
METOJAMYHUM PEKOMEH/AIIISIM 110/10 BCTAHOBJICHHSI PIBHIB OCBITJIIEHOCTI (SICKPABOCTI)
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JUIE TOYHHX 30pPOBUX pOOIT 3 ypaxyBaHHsSM ix HampyxeHocti (Ne 3863-85
MiunicrepcrBa xoponu 310possi CPCP).

Haiibinpiie 3HaueHHs OCBITJIEHOCTI POOOYOI IOBEPXHI, IO CTBOPIOETHCS
CBITUJIbHUKAMH 3arajlbHOr0 OCBITJICHHS B CHCTEMI KOMOIHOBAaHOTO OCBITJICHHS,
ctaHoBUTh 500 1K, a HaitmeHie — 150 ak. [Ipu BUKOpHCTaHHI JJaMIT HaKaJIlOBaHHS —
BiamosigHo 100 1 50 nk.

CBITUJIBHUKY CJI1JT BCTAaHOBJIIOBATH, 3a0€3euyour HEOOX1JHY HAIpaBJIEHICTh
CBITJIa 1 BUKIIIOYAIOYHM MPSAMY 1 BIOUTY OJUCKY4iCTh, a TaKOX 3aTIHEHHS poOodoi
30HH.

[1inq MOCTOBMMHU KpaHaMH MaiOTh OyTH MiABIIICHI JOJATKOBI CBITUJIBHUKH, IO
KOMIICHCYIOTh 3aTEMHEHHS KpaHaMH MPH MEepeMIIeHH] iX HaJ poOOYUMHU MICISIMHU.

Bulip CBITHJIBHUKIB 32 X TEXHIYHMMH XapaKTEPUCTHKAM CIIiJ 311HCHIOBATH
kepytouuch  knmacudikamiero  ['OCT  15597-82 E  ,CBeTwibHWKH IS
MPOU3BOACTBEHHBIX 3aanuil. Ob0mue Ttexuudeckue ycinoBus” 1 ['OCT 14254-80
LHAzaenus anekrporexaudeckue. O6omouku. CTEneHu 3aIuThl .

OcCBITJIEHICTh MPOXOAIB 1 YACTUH MPHUMINICHHS, A€ pOOOTH HE MPOBOMASTHCH,
MOBUHHA CKJIaAaTH HE MeHmIe 25 % OCBITIEHHS, 110 CTBOPIOETHCS CBITHIIBHUKAMU
3arajbHOTO OCBITJICHHS Ha poOOYMX MICISX, ajieé HE MEHIIEe 75 JIK MPH 3aCTOCYBaHHI
razopo3psaauux Jamn 1 30 JIK Tpu BUKOPUCTaHHI JiamMn HakamioBaHHs. Jlis
aBapifHOTO Ta €BaKyallliHOTO OCBITJIEHHS CJIiJl 3aCTOCOBYBAaTU TUIbKH JIAMIIU
HAKAJIIOBaHHSI 4YM JIIOMIHECUEHTHI. [lpu poOOoTI B 3aMKHYTHX NPUMIIICHHSX JIs
0€3MEeYHOr0 BUXO0/1y Y BUMAJIKY BIAKIIOUEHHSI pOOOYOro OCBITICHHS 3BAPHUKU MAlOTh
OyTu 3a0e3MedeHi pyYHHMHM JIIXTapsMU 3 JHKepeaaMu 1HAUBITYaJbHOTO >KUBJICHHS.
YunieHHs CBITUILHUKIB MPOBOJUTHCS HE PiJIII€ YOTUPHOX Pa3 B PiK.

5.5. 3axucr Bix mymy

Homyctumi piBHi mymy noBuHHI Bignosigatu JICH 3.3.6.037-99 ,,Canitaphi
HOPMH BUPOOHHYOTO IITIYMY, YABTPa3BYKy Ta iHPpa3ByKy .

PiBeHbp 3BYKOBOrO THCKY B OKTaBHHX CMyrax 4acTOT, pIBHI 3BYKY 1
€KBIBaJICHTHI pIBHI 3BYKYy Ha pPOOOYMX MICHAX BUPOOHWYUX TMPUMIIIEHb 1 Ha
TEPUTOPIl MANPUEMCTB HaBeJIeHO B Taby. 5.7. J[nsg BCTAaHOBJCHHS BEHTHIIALII,
KOHJUIIOHYBaHHS TOBITPS 1 MOBITPSIHOTO ONAJEHHS JOMYCTUMI PiBHI OBUHHI OyTH
Ha 5 n1b MeHIIe piBHIB, BKa3aHUX B Ta0. 5.7.

Tabnuys 5.7
JlonycTumi piBHI IIymy
PiBHI 3ByKOBOI'O TUCKY, 1b B OKTaBHUX CMyTax 31 PiBHi 3ByKy Ta
CepeIHbOT€OMETPUYHUMH YacTOTamu, [ 11 €KBIBaJICHTH1 PiBHI
31,5| 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 3BYKY 1BA
107 | 95 | 87 | 82 | 78 | 715 | 713 | 71 | 69 80

JUist 3HMDKEHHS IIyMy B CKJIaJaJIbHO-3BaplOBaJbHUX Li€XaX B TOPIBHSIHHI
HEBHUCOKHMX MPUMIIIEHHAX (70 5-6 M) MPOBOASATH iX aKyCTHYHY OOPOOKY HUISIXOM
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OOJUITIOBAHHS CTEINI 1 CTIH (YaCTKOBO) CIEIIaIbHUMHU 3BYKOTIOTJIMHAIOUYUMU TIITUTAMHU
1 KOHCTPYKIIISIMH, IO JO3BOJISIOTH 3HU3UTH IIyM B TpuMimieHHi Ha 5-15 nb.
[IpuMmimieHHs BUCOTOIO OuIblie 6 M 00JagHYIOTH IMiJBICHOIO 3BYKOIIOTJIMHAIOYOIO
CTEJICIO.

3 Meroro 3amobiraHHs mepeaadi IIyMy BiJ IIYMHHX POOOYMX MICIb [0
MOPIBHSIHO TUXUX, MI)K HUMHU BCTAHOBIIIOIOTh aKyCTHUYHI €KpaHU BUCOTOIO 110 2-4 M,
oOJiaiHaHHI 3 BOX OOKIB 3BYKOIIOTVIMHAIOUHMM MaTepiajioM (CYIepTOHKHM CKJIO- a0
0a3a7JbTOBMM BOJIOKHOM, MIHEpPAJOBATHHUMH IUIMTAMH Ta iH.), @ 3 30BHINIHBOI
CTOPOHHU III€ 3aKpUTI IEPPOPOBAHUM METATIYHUM JIUCTOM.

Crinn  kabiH  TJIa3MOBOTO  HANWJICHHS  MalOTh  OyTH  TOKPUTI
3BYKOIOTJIMHAIOYUM OOJHIIOBAIBLHUM MaTepiaioM 3 Koediidi€eHTOM MOTIMHAHHS
3ByKy He MeHmMm 0,7.

Ha oGmamnanHs, M0 TY9HO IIyMHTh, BCTAHOBIIOIOTH, SKIO 1€ MOYJIMBO 3a
yMOBaMH HOTO €KCIUTyaTallii, CrieliajibHi 3ByKO130JII0I0U1 KOXKYXU. 3HIKECHHS IIIyMY
BEHTWISLIMHUX YCTaHOBOK, IO OOCIYTOBYIOTH 3BaplOBaJIbHI JIJISHKH Ta TOCTH,
JOCSITAETHCSI BCTAHOBJICHHSIM Yy BCMOKTYBAJbHUX 1 HAarHITAalOUYMX TMOBITPOBOJAX
TIIYIIHUKIB IIyMY — TPyO4aTHX a00 MIacCTUHYATHX.



112

PO3JILT 6

BE3IIEKA 3BAPIOBAJIBHOI'O BUPOBHUIITBA

6.1. BumMoru 10 nepcoHasy, 1o BUKOHY€ 3BapIOBAJIbLHI po00oTH

Jlo BUKOHaHHSI TyrOBOTO 3BapIOBaHHS JOIMYCKAIOTHCS 0COOM, HE MOjoAm 18
POKIB, SIKI MPOWIUIM TOMEpPeAHIM MEIUYHMA OrfisA (3 ypaxyBaHHSIM MEIUYHHUX
POTUIIOKA3aHb), HABYAHHS, IHCTPYKTAXK Ta MEPEBIPKY 3HAHb BUMOT OE3MEKH 3TiAHO 3
['OCT 12.0.004-79, matoTs KBamiQikaiiiiHy Tpymy 3 enekTpoodesneku He Hikdy Il 1
MTOCBITYCHHSI.

Jlo BUKOHAHHS €NEKTPOILUIAKOBOTO 3BAPIOBAHHS JOIMYCKAIOTHCA 3BAPHUKU 1
NOMIYHUKMA  3BApHUKIB, SKI MPOMIUIM  JOJATKOBE HABYaHHS  TEXHOJOTIi
CJICKTPOLIUTAKOBOTO ~ 3BapiOBaHHS 1  TEPeBIPKY 3HAHb  BUMOI  OE€3MEKH.
[ToMiyHMK 3BapHHKA O CaMOCTIHOTO BUKOHAHHS €JIEKTPOIILJIAKOBOI'O 3BAPIOBAHHS
HE JIONYCKA€eThCA.

[ToBTOpHMUIA 1IHCTPYKTAX MPOBOJUTHCS HE PiJIIIE HIK OJWH pa3 y TPHU MICSI 3
BIJIMITKOIO B KYypHaJIi.

3BapHUKH, SKI BUKOHYIOTH POOOTH Ha 00’€KTax, IO MIJJISATAIOTh KOHTPOJIIO
JepkHarisiIoXopoHIpaili, MoBUHHI OyTU atectoBadi, 3rigHo Bumor JIHAOII 0.00-
1.16-96 ,,IIpaBumna arectanui 3BapHUKIB”.

Jlo 3BaproBaJibHMX pOOIT HA BUCOTI 5 M 1 BHINE BiJ MOBEPXHI 3€MII,
NEPEeKPUTTS, TUIOMAJO0K, HACTHIIy JOIMYCKAalOThCS 3BapHUKH, SKI MPOUILIN
CHeLIAIbHUI MEIUYHUM OTJISiZl, MalOTh CTaXK BEPXOJIa3HUX POOIT HE MEHIIE OJTHOTO
POKY 1 po3psij 3BapHuKa He Hikue I11.

KiHku He OMyCKaloThCs 0 3BApIOBAIILHUX POOIT B CEPENMHI 3aMKHYTHUX Ta
BKKOJIOCTYITHUX MPOCTOPIB, @ TaKOX 10 PYYHOrO JYTrOBOTO 3BaprOBaHHS MpHU
BEPXOJIa3HUX POOOTAaX.

[IpamiBHUKH, SIKI BUKOHYIOTH 3BaplOBaHHS 4YM 1HINI POOOTH, TMOB’sA3aHi 31
3BapIOBAaHHSAM, IOBHUHHI HE PIJAIIE€ OJAHOTO pa3y Ha PIK MPOXOAWTH TMEPIOANYHI
MEIUYHI OTJISIIN.

6.2. BUMOru 10 TEXHOJIOTiYHUX MPOILECiB

Bumorn Oesneku mpami 0 TEXHOJIOTIYHUX TPOIIECIB  3BApIOBAHHS
BCTAHOBJIIOIOTHCSl Y HOPMATUBHO-TeXHIUHINA AokyMeHTaiii 3rigHo 3 'OCT 3.1120-83
1 noBuHHI Bignosigaty ['OCT 12.3.002-75.

Bubuparoun TeXHOJIOTII0 MPOIECy 3BapIOBAHHS TIEPEeBary CJIiJl HaJlaBaTH TOMY
mpoliiecy, pu sikoMmy Oyne 3abesreuyBaTuCs Oinbia Oe3meka mpaii. HeoOxigHO
BUKOPHCTOBYBATH Tl BHJIM Ta MAapKH 3BAPIOBAIBHUX MaTepiaiiB (€JIEKTpPOIHu, APIT,
¢drocu, 3aXMCHI Ta3u TOIIO), SIKI B MPOIIECI 3BapPIOBAHHS 3a0€3MeUyI0Th MiHIMAJIbHE
BUJIIJICHHS B TOBITPA MIKIAJUBUX pedoBUHU. He MOmMycKaeThCsi BUKOPUCTAHHS
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3BapIOBAILHUX MaTepiajiB, IO HE MPOWIUIM TITIEHIYHY OLIHKY B YCTaHOBJIICHOMY
MOPSIIIKY.

[Ipr CcTBOpEHHI TEXHOJOTIYHHUX IPOIECIB 3BapIOBAaHHs CJiJ Tepea0adyuTu
MaKCUMaJIbHO MOJIMBY MEXaHI3allll0 Ta aBTOMATH3allll0 MPOIIECIB 3BapIOBAHHS Ta
Horo okpeMux ejleMeHTIB. JlomycTrMi MOKa3HUKH Ba)KKOCT1 Ta HAIPY>KEHOCTI Ipaiii
3BapHUKIB MOBHHHI OyTH He Bumi |l kmacy 3rigHo 3 Hopmamu «[ urmeHuyeckas
kiaccudukaius Tpyaa» Ne 4137-86.

3BaproBaibHE 00JIaJJHAHHS, 110 3aCTOCOBYETHCS Y TEXHOJOTIYHHMX Ipolecax
3BapIOBAaHHS, IOBHHHO BIIMOBIATH 3arajJbHUM BHMOTAM TaKHMX HOPMAaTHUBHHUX
nokymentiB: ['OCT 12.2.003-91, T'OCT 12.2.007.8-75, HHAOIT 0.00-1.21-98
,JIpaBuna Oe3neyHoi eKCIuTyaTallii eIeKTpOycTaHOBOK croxwuBauiB” Ta JHAOII
0.00-1.32-01  ,IIpaBuma OymoBH  €IEKTPOYCTaHOBOK.  EnekTpooOmamHaHHsS
CHeIiaTbHUX YCTaHOBOK .

OOO0B’SI3KOBUM €TarioM MPOEKTYBAaHHS TEXHOJIOTTYHUX MIPOLIECIB 3BAPIOBAHHS €
po3poOKa BIAMOBITHUX 3acO0IB Ta 3ax0JIB KOJEKTUBHOTO 3aXUCTYy BiJ[ BIUIUBY
XapaKTEepHUX HJis JAHOTO TpPOLEeCYy MIKJIMBUX Ta HEOE3MEUYHUX BUPOOHUUMX
daktopiB. OTHUM 13 TaKUX 3aXO0JIIB € 3aCTOCOBYBAHHS IIPUCTPOIB MICIIEBOT BUTSHKHOT
BEHTWIALIT 3 CHCTEMaMU OYMINEHHS BUJAJICHOTO MOBITPS Bij aepo30Ji0 Ta Ta3iB y
BignoBimHOCTI 3 BHMmoramu CHull 2.04.05-91 1 OHJI-86. Mexani3oBaHe
3BaproBajbHE 00JIaJHAHHS IOBUHHO MAaTU BMOHTOBAHI MOBITPONPUHAMAIIBHI PUCTPOT
JUIsL YJIOBJIIOBAHHS IIMX aepo30iiB 1 ra3iB. Tpeba BpaxoByBaTH, IO 3BapIOBaHHSA 3
HEJIIF0YOI0 MICIIEBOIO BUTSIKHOIO BEHTUJISILIIEIO HE JOMYCKAETHCS.

besneka mpaili mpoueciB JyroBoro i €JIeKTPOIUIAKOBOIO 3BaplOBaHHS Mae
Binmosigaty BuMoram JICTY 2456-94, xontaktHoro 3BaproBanus — JICTY 2489-94,

Py4He nyrose 3BaproBaHHsI

3BaproBaHHs BUPOOIB CEPEHIX 1 MAIMX PO3MIPIB B CTALIOHAPHUX YMOBAX CJIiJT
BUKOHYBAaTH B CIelialibHO obOiamHannx kabiHax. KaGiHa moBWHHA MaTH BIIKPUTHHA
BEpX Ta BUTOTOBIIATUCA 3 HETOPIOUMX MaTepiayiB. MixK CTIHOIO Ta MiJJIOTOI0 KaOiHU
HEOOXITHO 3aJMINATh 3a30p, BHCOTAa SKOTO BHU3HAYAETHCS BHJIOM 3BapIOBAaHHS.
[lnoma xabiHu mMOBMHHA OYTH JOCTATHBOK IS PO3MIIICHHS 3BapIOBAJIBHOTO
YCTaTKyBaHHSA, CTOJIa, TMPHUCTPOIO MICIIEBOI BUTSHKHOI BEHTHJIALII, 3BapIOBAIIBHOTO
BUPOOY Ta THCTPYMEHTY.

KinpkicTh MOBITpsS, HEOOXIAHOTO JJisg BUIAJEHHS IIKIJJUBUX JOMIIIOK JI0
piBaa ['JIK, HeoOXimHO npuiiMaTH B 3aJIEKHOCTI BIJl MapKH €JEeKTPOJIB, IO
3aCTOCOBYIOThCS, y BianmoBigHOCTI 3 BUMoramu CIT Ne 1009-73.

Po3mimieHHsl TOCTiB 3BaprOBaHHS B 3aXHMCHUX Tra3ax IMOBHHHO BKIIIOYATH
MO>KJIMBICTh BUTIKAHHSI Ta MPOHUKAHHS 3aXMCHOTO ra3y B CYMIXKHI Ta PO3TalllOBaHI
HUKYE MPUMILIEHHS.

[Tig yac myroBoro 3BaproBaHHs BOJb(PPaMOBUMHU TOPOBAHUMH €IEKTPOJIaMHU,
MO/IaBaHHS 3aXMCHOTO Ta3y MOBUHHO NpunuHATUCA uYepe3 20-30 ¢ micis 3aKiHYCHHS
3BapIOBaHHH.

MexaHizoBaHe 1yrope 3BaplOBaHHsI B 3aXMCHHMX ra3ax

MicrieBuMu NOBITpOnpriiMayaMu HEOOX1THO BUIAJISITH TIOBITPSI:

- i gac xyrosoro 3aproBannsa B CO, — He Mennre Hixk 50 M%/rox;
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- i 9ac JYroBOTO 3BapIOBaHHA B IHEPTHHUX Ta3ax Ta CyMillax ras3iB, a TaKOX
M1 YaCc aBTOMAaTUYHOTO0 3BaproBaHHs B CO, — He MeHIe Hixk 150 me/ro.

Excrutyarairiss 6ajoHiB, KOHTEHMHEPIB 31 CTUCHYTHM 1 CKpAIUICHHUM Ta30oM,
paMIl, MOBMHHA 3/I1MCHIOBATHCH Y BIATIOBIAHOCTI 3 HOpMamu «lIpaBuia ycrpoiicTBa u
0e30macHoO KCIUTyaTallii COCYA0B, padOTAIOMIMX MO/ TABICHUM).

bajionu 31 CTUCHYTHMHM Ta3aMu CIIiJT pO3TAIlIOBYBAaTH Ha BiJICTaHl HE OJIMKYe 5
M B1JI 3BaplOBajbHOIO MajlbHUKAa 1 1| M — BiJ OTOIUIIOBAJIBHUX MpUIIAIIB. Y pasi
HAsBHOCTI Ha OTOIUTIOBAJIBHUX TpPHWIAgaX €KpaHiB, M0 3aXHIIAIOTh OaJOHU BiJ
HarpiBaHHs, BIJICTaHb BiJ OaioHa 0 ekpaHa Mae 0yTu He MeHmoo 0,1 M.

Jlyrose 3BaproBaHHs i ¢guirocom

JlyroBe 3BaproBaHHS TiJ (JIIOCOM Ha CTalllOHAPHUX YCTAaHOBKaxX Mae
3IACHIOBATUCS MIPU HAsIBHOCTI MPHUCTPOIO I MEXaHI30BaHOTO MOJaBaHHS (IIOCY Y
3BapIOBAJIbHY BaHHY, (IIOCOBIACMOKTYBada 3 OyHKEpOM-HAaKOMHYyBaueM Ta
dinpTpa.

[Ipu nyroBomy 3BaproBaHHI MiJ (JIFOCOM HaliBaBTOMAaTaMH Ta aBTOMaTaMu
MOBMHHI 3aCTOCOBYBAaTHUCh TIEPECYBHI ab0 TMepeHOCHI (PIIF0COBIICMOKTYBAJIbHI
anapatu. Pyuyne BumaneHHs (irocy JOMYyCKAaeThbCs TUIBKH B TUX BHUIIAJKAX, KOJIU
3aCTOCYBaHHS (DJIFOCOBIJIBITHUKIB HEMOXJIMBE. Y cucTeMi 300py Ta mojaadi (urocy
MOBITPS, IO BIABOJAUTHCS y MPUMIIICHHS a00 30BHI, MOTPIOHO OYMCTUTH BIJ| MUITY.
[lin vac 3acumanHa Qurocy y OYHKEpH TMOTPIOHO 3acTOCYBATH 3aXOJu IS
3ano0iraHHs 3aluIEHHS MOBITPS poOOYO0i 30HU.

JInst Ge3mevHOro MEepeMillleHHs aBTOMATIB PEJIbCOBHM ILUISIXOM HEOOX1THO
NEPEBIPATU WOr0 HAAIMHICTh 1 MPABWIBHICTh 3aKpIIUIEHHS Ha BUPOO1 ado CTEHl, a
TaKOX HaJ1MHICTh KPIIIJIEHHS 3BOPOTHUX 1 OOKOBUX POJIMKIB XOJIOBOTO MEXAHI3MY.

[lin yac BuJaneHHs NIUIAKy NPALIOIOYM TOBUHEH OyTH 3a0e3neudeHuid
HEOOXITHUMU 3aco0amMu iHAUBITyaTbHOTO 3axucTy 3rigHo 3 'OCT 12.4.011-89.

Enexkrpouuiakose 3BaprOBaHHsA

[1ix gac eneKkTpoIIaKOBOTO 3BAPIOBAHHS HE JO3BOJIIETHCS KEPYBAHHS OJTHUM 1
THM K€ TTapaMeTPOM PEKUMY 3 PI3HHUX MYJIbTIB OJJHOYACHO.

Jlnst 6e3reyHoro MPOBEACHHS EJIEKTPOIUIAKOBOTO 3BaprOBaHHS HEOOX1THO
3a0e3MeUnTH MIUIbHE TMPUISTaHHS TIOBEPXHI BOJOOXOJIOMKYBAJIbHUX TMOB3YHIB,
TJIATHH, TPOKJIAJOK Ta 1HIIKUX MPUCTPOIB J0 3BAPIOBAIILHOTO BUPOOY, 1100 3arooirtu
BUTIKAHHIO PO3IUIABJICHOTO MeTany Ta Inwiaky. [Ipu mopyiieHHI TrepMeTHYHOCTI
[IUIAKOBOI BAaHHM 1 BHTIKaHHI PO3IUIABJICHOIO WUIAKY, MPOTIKaHb HEOOX1THO
no30yBaTuCs 3 JIONMOMOTOI0 OTHETPUBKOI TJIMHHU, Tpalioud B acOecTOBHX
PYKaBHIISIX.

B amaparax eJIeKTpOIJIaKOBOTO 3BaplOBaHHS HEOOXiMHO 3a0e3NmeyuTH
TePMETUYHICTh CUCTEMU BOJASHOTO OXOJIOJKEHHS MOB3YHIB 1 BOJSHUX IIJIAHTIB, 1110
NPWIATAIOTh JI0 HUX, a TaKOX IMepea0aYuTH KOHTPOJIb HAsBHOCTI B HHX IOTOKY
OXOJIOJIKYBaJIbHOT BOJIU 32 JIONIOMOTOIO PEJie TUCKY.

He nmomyckaeThcsi 3HAXOKEHHS ONepaTopa Ta iHIIIOrO MEPCOHANy B MPOIECi
SJICKTPOILTAKOBOTO 3BAPIOBAHHS 1] TOB3yHAMU Ta TUIACTUHAMH, ITOOJIM3Y IITBA.

[TinroroBui pobotu (TaBiaeHHsS (IIIOCY, 3ATMBAHHS PIAKOTO IUIAKY) TOBUHHI
BUKOHYBATHCh 3 ypaxyBaHHSIM BUMOT JIO PYYHOTO PO3JIMBAHHSA METATy 00’€MOM Bij
5 1o 6 JiTpiB.
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[Tin wac excrutyaramii oOJaJHaHHS AJSL EJIEKTPOILJIAKOBOTO 3BApIOBAHHS
MOBUHHA OyTH 3a0e3medueHa HaIIMHICTh 3aKPIMUICHHS 3BOPOTHUX Ta OOKOBUX POJIMKIB
XOJIOBOTO MEXaHI3MY.

HeoOxigHo mepeBipATH HAIIAHICTE POOOTH NPHUCTPOIB, IO 3amM00IraroTh
NaJIHHIO 3BaprOBAJIbHUX arapaTriB y BUMAAKY BIIKIIOUEHHS E€JICKTPUYHOI EHEprii,
3HWKEHHS BaKyymy, OOpUBY TpOCY a0o0 JIAHITIOT1B.

JInst 3axucTy NOpalioloyux Bl OpU30K  pO3IUIABICHOTO  MeETaly 1
1HGpauepBOHOTO BUMPOMIHIOBAHHS CIIiJl BCTAHOBIIOBATH 3aXMCHI €KpaHHU, KaOiHM 1
3actocoByBatu 313.

30HM 3BaplOBAJbHOI BAaHHM Ta PO3IJIABICHHA (IIIOCY TOBHHHI OyTH
o0aHaHH1 MICIIEBUMHU BUTSHDKHUMHU MTPUCTPOSIMH.

[Tix gac eneKTpoIIaKOBOTO 3BapIOBaHHS BUPOOIB 3 MiAIrpiBOM poOOUil MicIis
OlepaTopiB  HAJIEKUTh PO3MIIIYBaTU y TEPMOI30JIbOBaHUX KabiHax, sKi
3a0e3MeuyloTh KOHJIMIIOHYBAaHHS TOBITPS Ta OCHAIICHI MyJIbTaMHU JIHUCTAHIIMHOTO
KEpPYBaHHSI IPOLIECOM.

KoHTakTHe 3BaprOBaHHA

[lin yac BHUKOHAHHS KOHTAKTHOTO 3BapIOBAHHHS MeETaJiB HEOOX1THO
nependayaTd MaKCUMaJIbHO MOXJIMBY MEXaHI3allll0 Ta aBTOMATHU3AIlI0 MPOIECY
3BapIOBaHHS 1 HOTO OKPEMUX €JIEMEHTIB.

3BaproBalibHI pOOOTH MOXKHA TPOBOJUTH 32 HASBHOCTI HAa KOHTAaKTHHUX
MalllMHAaX €KpaHiB, 110 3aXUIIAI0Th OMEPATOPIB Bij ICKOP Ta OPU30K PO3ILIABICHOTO
MeTaay, a TaKOX BlJ BIUIMBY €JIEKTPOMArHITHUX IIOJIB; CHCTEM OJIOKYBAaHHS, LIO
3a0€3MeuyoTh BIJKIIOUECHHS NEPBUHHOI HANpyrd €JIeKTPOOOJaJHaHHA MiJ 4ac
BIIKpUBaHHS JBEpUST mad 1 MyJbTiB, 110 MalOTh BCEPEIWHI €JleKTpoanaparypy 3
BIJIKDUTUMH CTPYMOBEIYYMMH YaCTUHAMH ITiJ1 HAPyrow Buloro 3a 42 B. Skmo mix
yac HOpPMaJibHOI POOOTH HE MOTPIOHO BIAKPUBATH ABEPIl MAIIMHU 1 Mmad, TO
JOTYCKAEThCSl  3aMICTh OJIOKYBaHb 3aCTOCOBYBAaTHM 3alopu 31  CHEIIaIbHUMH
KiouamMu. Ha gBeprisitax y TakoMy BUIIAJIKY MOBHHEH OYTH 3acTepiraroyvili HaIuc:
1111 Harpyroto”, ,,Hebe3neuHo ajist KUTTA” . 3a4UCTKY €JEeKTPOAIB Ha KOHTAKTHHUX
MalIuHaXxX CJiJ] MPOBOAUTH TUIHKH 32 BIJICYTHOCTI HAIIPYTH.

3axucHiI mpUCTpoi (MEPEeHOCH! eKpaHH, (PUIBTPOBEHTUIIALINHI arperaTH), siKi
NepeMilarTh BPyYHY, TOBUHHI OyTH JIETKO3HIMHUMH, MAaTH Macy He OUIbIle 6 KT, a
1] Yac BIIKpUBAHHS MEPEMIIIEHHS TOBUHHO BUKOHYBATHUCh 3yCHUJUISIM He Ounbiie 40
H (4 xI'c). Po3ranryBanHs MX NPUCTPOIB HE MOBUHHO OOMEXYBATH TEXHOJIOTTYHHX
MOXJIMBOCTEN 00JIaIHAHHS TI1]] Yac HOro eKcrutyararlii.

3BaproBaHHs KOJIHOPOBUX METAJIB, CHEIlaJbHUX JIETOBAHUX CTajlel 1 YOPHUX
METaJiB 3 MOKPUTTSAM, IO MICTATh TOKCHYHI PEUOBHHHU, MOXKIIUBE JIUIIE 32 YMOBH
HAsBHOCTI BMOHTOBAaHHMX B KOHTAKTHI MAaIllMHU MICIICBUX BUTSIKHUX TPHCTPOIB Ta
MPaIlOI0Y0i 3araJlbHOOOMIHHOT BEHTHJISAIII.

3a HasgBHOCTI OJHI€T 3araIbHOOOMIHHOT BEHTHJIALIT JOMYCKAETHCSI BUKOHAHHS
poOIT 3 KOHTAKTHOTO 3BapIOBaHHS METAlIB 3 YUCTOK TOBEpXxHEH0. [Ipu mpomy
IOBITPOOOMIH MOBMHEH CTaHOBUTH He MeHme 600 M3/rox mosiTps Ha KoxHi 50 KBA
ycTaHOBKH. [liT 9ac CTHUKOBOTO 3BapIOBaHHS OILIABJICHHSIM OO0OEM BHIAJICHOTO
MOBITPS 3 MICIIEBOTO BUTSKHOTO MPUCTPOIO (YKPUTTS) MMOBUHEH KOMIIEHCYBATHUCS
31 MBHUJIKICTIO TCMOKTYBaHHS HEe MeHIe 1 m/c.
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[ITo6 yHUKHYTH PO30pHU3KYBaHHS PO3IUIABICHOTO METAy IIiJl 4aC TOYKOBOTO
ab0 IIOBHOTO 3BapIOBaHHS, HEOOX1JHO 3a0e3MevuyBaTH IIUIbHE B3aEMHE MPUIISATaHHS
3BapIOBAHUX €JIEMEHTIB 3 YCTAHOBJICHHSIM JIOITYCTUMUX 3a30DiB.

TemnepaTypa 0XO0JI0KYI040i BOJIM HA BUXO/I1 3 IOBHUX MAIIUH 13 30BHIIIHIM
BOJISHUM OXOJIO/DKEHHSIM POJIMKIB MOBMHHA Oyt B Mexax 25-30 °C, skmo 3a
yMOBaMU TIpailli PyKd 3BapHUKA 3MOUYIOTHCS BOJIOIO. 3BApHUK MOBHHEH CTOSITH Ha
130JI11THOMY HACTHII1 3aBIIMPIIKU He MeHiie 0,7 M.

EjlekTpOHHO-IPOMEHEeBe 3BAPIOBAHHS

3BaproBaJIbHI YCTAHOBKH CJiJI pPO3TAIIOBYBAaTH B OKPEMHUX MPUMIMICHHIX a00
CHEIiaTbHO BIBEICHUX MICIIX Yy IeXax, 0 He MarTh JpKepel muiry. Matepian
MiJUIOTH TPUMINIEHHS TIOBMHEH BIAMOBIMATH BUMOTAaM EJICKTPUYHOI OE3IeKH.
MexaHiyHi  BakyyMHI  HAacocM  HEOOXiJHO BCTAHOBIIOBAaTH B  OKPEMHUX
3BYKO130JIbOBAHHUX MPUMILICHHSIX.

Y  npumimieHHsX, A€ PO3MIIIEHI YCTAHOBKU EJIEKTPOHHO-TIPOMEHEBOTO
3BaprOBaHHS, Ma€ OyTH BCTAHOBJICHA MEXaHIYHA MPUILUIMBHO-BUTSDKHA BEHTHIIAIS 3
KpATHICTIO MOBITPOOOMIHY HE HUXKYE 5.

KoHCTpyKIliss yCTaHOBOK IMOBHMHHA 3a0e3IleuyBaTH HEOOXITHUM 3aXUCT BiJ
BILJIUBY PEHTTE€HIBCHKOTO BUIIPOMIHIOBaHHSI.

[lin yac poOOTHM YCTAaHOBOK €JIEKTPOHHO-IIPOMEHEBOTO 3BaprOBaHHS IS
3arno0iraHHsl BUOYXIB HE MOKHA JTOMYCKaTH MOTPAIUISTHHS TOBITPSI 1 BOJU Y MICIIE
MapOyTBOPEHHS B PE3yNbTaTi HArpiBaHHA IMapOMACIISTHUX TIOMII, a TaKOX [0
BAKyyMHO1 KamMepu a00 BIJIKA4yBaJbHOI CUCTEMH IIiJl Yac 3yNMUHKH (HOPBAKYYMHOTO
HacocCy.

JAudy3siiiHe 3BaplOBaHHSA

VYcraHoBkHM M(]y31iiHOrO 3BaprOBaHHS MOBUMHHI OyTH PO3MIIIEHI B OKPEMHX
NPUMILIEHHSX 200 Y BIIOKPEMIIEHUX CEKTOpax LIEXIB.

[TpumiteHHsi, B AKUX TPOBOAUTHCS OOE3KUPIOBAHHS 3BAPIOBAHUX BUPOOIB
(arleToHOM, E€TWJIOBMM CHUPTOM Ta 1H.), TOBMHHI OyTH OOJaJHAaHI TPUIUTUBHO-
BUTSDKHOIO BEHTHJIAIIIEIO 3 15-TH KpaTHUM MOBITPOOOMIHOM.

BucokouacToTHHII reHepaTop MOBUHEH OYyTH €KPAHOBAHHUM 1 MaTH OJIOKYIOUYUH
MPUCTPIid, 110 BIAKJIIOYAE €NEKTPOKUBIICHHS TeHepaTopa MPH BiAKPUBAHHI JBEPIIT.

HampyskeHicTh €JIeKTPOMArHiTHUX TIOJIB HEOOXIAHO TMEPEBIPSITH KOXKHOTO
pa3y TmNpU BHKOHAaHHI PEMOHTHUX pOOIT, TMEpPEeCcTaHOBIl OOJaAHAHHS, 3MIHI
CJICKTPUYHUX CXEM 1 3aXUCHUX 3aCO01B.

[lin yac BuUAaneHHs 3 KamMep HarpiTUX B Pe3yJbTaTi 3BApIOBAaHHSA BUPOOIB 1
MPUCTPOIB 3 METOKO YHUKHEHHS OIMIKIB HEOOX1THO KOPUCTYBATHUCS KIIIIAMH.

YabTpa3sByKkoBe 3BAapIOBAHHS

[lin yac poOOTH yNbTPA3BYKOBUX YCTAHOBOK PIBHI 3BYKOBOT'O THCKY Ha
pobouunx micigx noBuHHI BianoBigatu BumoraM JICH 3.3.6.037-99, a oOnagHaHHs,
mo 3acrocoByerbcd, — ['OCT 12.2.051-80. Jl0o3BOJsS€TBCA 3aCTOCOBYBATH
yIIbTPa3ByKOBl YCTAHOBKH 3 €JIEKTPUYHOIO MOTYXHICTIO MeHIe 250 BT 1 poboyoro
yacToToro He HKYe 44 k11 6e3 3ac00iB 3aXUCTY BiJ YIBTPA3BYKY.

PoGota Ha 3BaproBajIbHUX YCTAHOBKAaX IOBWHHA BHUKIIOYATH MOKJIUBICThH
0e3MocCepeTHHOT0 KOHTAKTY 3 YJBTPA3BYKOBUM IHCTPYMEHTOM 1 JETAISAMH, IO
3BAPIOIOTHCSL.
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Sxmo mig 9yac poOOTH YCTAaHOBOK KOHIIGHTpAIli MIKIUIMBUX PEUYOBUH
(aepo3osito 1 rasiB) y moBiTpi poOoudoi 30HM He BiAmoBigawTh BuMoram ['OCT
12.1.005-88, HeoOX1/1HO 00JIAIITOBYBATH MICIIEBY BUTS)KHY BEHTHIISINIIO.

3BapOBaHHS TEPTAM

[Ipu excrimyaraiiii MalivH 7151 3BapIOBaHHS TEPTSAM 3BapIOBaHi JIeTajli MOBUHHI
OyTH HAJIMHO 3aKpIIUICHI 3 METOK YHHUKHEHHS iX IMOBEPTAaHHS BIJHOCHO 3aTHCKaya
I1]T BIUTMBOM MOMEHTY TepTs a00 3MIIIEHHS Mij] A1€:0 OCHOBOTO 3yCHILIA.

Y mammHax HeoOXiTHO MEpEeBIPATH CHPABHICTh OJIOKYBaHHS, 110 BUKIIOYAE
MOTPAIUITHHA PYK POOITHHKA JO0 3aTUCKYBAaJIBLHOTO IMPHUCTPOIO MijJ Yac 3aTUCKAHHS
neTanei, 1 OJOKyBaHHS, SIKE 3HIMA€ MOBHICTIO HANpPYry NpPH BiIKPUBaHHI JBEPLIAT
abo 3amopiB 3 3aMKaMH, WI0 BHUKIIOYaE JOCTyH pOOITHUKA OO0 BIAKPUTHX
CTPYMOBEIyUHX YACTHH, 3SMOHTOBAHHX y CEPEIMHI MAIIIHH.

MamuHy 3 HamiBaBTOMAaTUYHUMH IIUKJIAMH MOXYTh €KCILTyaTyBaTHCSl B THUX
BUIIAJIKaX, KOJU BUKIIIOUEHA MOXJIMBICTh MPUBEJEHHS 10 0OepTaHHs JeTayel 10 iX
3aKPITIJICHHS.

Jlnst 3axuWCTy BIJ ICKOp 1 aepo30iio, IO YTBOPIOIOTHCS B pPe3yJbTari
3BaprOBaHHS, HEOOX1JJHO BUKOPUCTOBYBATH 3aMOO01KHI ITUTKH.

3BapOBaHHA CTPYMAMM MiIBUIIIEHOI YACTOTH

VYci cTpyMOnpoBIHI YaCTMHU YCTAHOBOK 3 BUCOKOYACTOTHUMH I'€HEPATOpaMu
NMOBUHHI OyTH ekpaHoBaHi. Hampy»XeHICTh €JEeKTPOMArHiTHHX IOJIB Ha POOOYMX
MICIIIX HE€ TOBMHHA TEPEBUIYBATH TPAHUYHO JOMYCTUMHUX BEJIMYMH. MeTtamnesi
€KpaHU MOBHHHI OYTH CYUUIBHUMH 1 MAaTH HaAiilH1 €JEeKTPUYHI KOHTAKTH y MICLSX
3’€JlHaHb OKPEMUX E€JIEMEHTIB €KPaHIB.

B arperatax uisi CTHKOBOTO 3BaplOBaHHs TpyO NOBUHHI OyTH BIAKWIHI
3aXMCHI €KpaHH, IO 3aKPUBAIOTh 3BAPHUKIB B1J 1CKOp, 1 3aCO0M MICLEBOI BUTSHKHOI
BEHTWISALII. 30HAa TMETIl, M0 YTBOPIOETHCS CTPYMOIIJIBIIHUMHM IIMHAMHU 1
3BapIOBAaHUMHU JIETalsIMH, TIOBUHHA OyTu BiaropomkeHa. Ilpu 3BaproBaHHi
TEPMOIUIACTUYHUX MaTepiaiiB, IO CYNPOBOKYETHCS BHIUICHHAM IIKIJJTUBUX
PEYOBHH, HEOOXITHO 3aCTOCOBYBATH MPUCTPI MICIIEBOT BUTSXKHOT BEHTHUJISAIILI.

ILi1azmoBa 00poOKa

Jlnst mpoBeeHHsI TIIIa3MOBOTO 3BAapIOBaHHS, PI3aHHS Ta HANMWJICHHS METalliB
BUJIIJISIFOTH OKPEM1 MPUMIIIEHHS a00 130J1b0BaH1 CeKTOpH 11exy. JlomoMixH1 ornepartii
JUTSI TIJIa3MOBO1 00poOKHU (MexaHIuHa 00poOKa, OUMIIEHHS, TPUTOTYBaHHS TTOPOIIIKIB
TOIII0) MOBUHHI MPOBOJUTHUCS 33 MEKaMU OCHOBHUX JAUISHOK, /1€ BUKOPHUCTOBYETHCSA
M1a3MOBa TEXHOJIOT 1.

[IpucTpoi MicLEBOi BHUTSDKHOI BEHTWIALNI TMOBHHHI  OJOKyBaTuUCA 3
TEXHOJIOTTYHUM 00sIafHaHHAM. PyuHy mia3mMoBy 0OpoOKy HEOOX1JHO BUKOHYBATH B
YKPUTTI TUIYy BUTSXKHOI 1adu, BHYTPIIHI TMOBEPXHI SKOI TOBHHHI MaTu
3BYKOIOTJIMHAIOYE TOKPHUTT.

VYCTaHOBKM BHMCOKOYACTOTHOI HM3BKOTEMIEpPATypHOi IUIa3MH HEOOX1IHO
ekpanyBatu BianosinHo 1o Bumor JJCH 3.3.6.096-2002.

bayionn 31 3)kaTMMU Tra3aMH MOTPIOHO BCTAHOBIIIOBATH 3a MEXaMHM JIUTBHHIT
1a3MOBOT 0OPOOKH 3 HACTYITHOIO MOJAYEI0 Ta3y /10 Ta30301pHOTO MIUTA.

Y nmnpumiiieHHsax, Ae 30epiraeTbCsi BOACHb, MOBMHHA OyTH MeXaHIYyHa
MPUTUTMBHO-BUTSDKHA BEHTUIISINS 3 KPATHICTIO MOBITpooOMiHy He meHIne 10. Bumict
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BOJAHIO Y TIOBITPI TPHUMIMICHHS HEOOXIJHO KOHTPOIIOBATA aBTOMATHUYHUMU
razoaHaiizaTopaMu.

[1n1a3MoBe HanuieHHS METajiB CJiJi BUKOHYBaTH y FEPMETUYHHX Kamepax 3
KOHTposieM aTMoc(epu abo B KablHAaX, BUTOTOBJEHHUX 3a (OPMOIO 1 BEIMUYHUHOIO
BUPOOIB 1 MOKPUTUX 3CEPEAMHU 3BYKOMOTJIMHAIYUM MaTepiaioM 3 Koedili€HTOM
3BYKOINOIIMHAHHS He MeHite 0,7.

[Ipn HamwieHH1 JeTajged BEIMKUX PO3MIPIB ISl 3HMXKCHHS PIBHSA IIyMy 1
YIBTPA3BYKy CJiJl 3aCTOCOBYBATH 3BYKOI30JIAIIMHI KOXYXH, HE MIITHO MPUKPITUICHI
110 00JIaTHaHHS.

SIKIo0 3a yMOBaMH TEXHOJIOTIYHOTO TMPOLIECY Ha YCTAHOBKAaX HEMOXKIIMBO
3aCTOCOBYBAaTH 3BYKOI30JIIOIOUI KOXKYXH, OINEPATOpU TIOBHHHI 3HAXOIUTHCS B
3BYKOI30JIbOBAaHMX KaOiHAaX 3 BIKHAMH IS CIOCTEPEKEHHS 1 JUCTaHIIHHUM
KEepPYBaHHSIM TIPOILIECY.

SAxio micieBa BUTSDKHA 1 3araliIbHOOOMIHHA BEHTHIISIS HE MOKE 3a0€3MeYUTH
HAJICKHY YHUCTOTY MOBITPS, HAIIPUKJIIAJ, TIPU Pi3aHHI B 3aMKHYTHX 1 HalB3aMKHYTHX
IPOCTOpaxX, HEOOXITHO 3AIACHIOBATH MPUMYCOBY IOJady YUCTOTO IMOBITPS B 30HY
JTUXaHHS pOOITHHKA.

st yCyHEHHS MOXJIMBOCTI YpaKEHHSI EJIEKTPUYHUM CTPYMOM pa3oM 3
3arajJbHUMHU 3ac00aMU €JIEKTPOOE3NeKn HEOOXIAHO MEPEBIPSATH POOOTY KHOIMKOBHX
MPUCTPOIB AUCTAHIIITHOTO BMUKAHHS 1 BUMUKAHHS YCTAHOBKU 3 METOIO 3amo0iranHs
BUMAJKOBOMY MYCKYy OOJIaJlHAHHS Ta OJIOKYIOUMX MPHUCTPOIB, M0 3a0€3MeUyIOTh
aBTOMATUYHE BIAKIIOYCHHS EJCKTPOKHUBIICHHS Yy pa3i 3yNMUHKU T0Jadl BOAW IS
OXOJIO/DKEHHS, @ TAKOK OJIOKYBaHHS KOXKyXa, 1110 3aKpUBAE CTPYMOMIABIAHI YaCTUHU
OCLIIJIATOPA 1 BIAKIIOYAE €IEKTPOKUBIICHHS MPU 3HIMAHHI KOXKYyXa.

VYci onepariii 3 1a3MoBoi 00pOOKK MOTPIOHO MPOBOAMTH HE MEHII HIK IBOMA
pOOITHUKAMU.

Jlnst o0e3kupeHHs naeTaned repes HAmWICHHSM HE MOXKHa 3aCTOCOBYBATH
TPUXJIOPETUIICH, TIPU B3AEMO/IIT SIKOTO 3 a30TOM MOKJIUBE YTBOPEHHS (POCTEHY.

I'azoBe 3BaprOBaHHs i pi3aHHA MeTAJIIB

Kap6in kanbIfito Ha poOOYMX MICISIX MOTPIOHO 30epiratv y CyXoMy MICTi y
IIUIbHO  3aKpuTuUX Oapabanax. Jlns BigkpuBaHHa OapabaHiB HE  MOXKHA
BUKOPHCTOBYBAaTH BOTOHb, HAarpiti abo iCKpO YTBOpIOIOUI MpeaMeTH; OapabaHu 3
Kap01710M 3a00POHSIETHCS TPOOUBATH, PO3PUBATH a00 Pi13KO IEPEKUIATH.

KapOimauii My, 10 YTBOPIOEThCS B pe3ysbTaTi POOOTHU AalETUICHOBUX
reHepaTopiB, ciij 30epiraTu y creliaibHO NPUTOTOBAHMX sIMaX, SIKl MOBUHHI OYyTH
OTrOpODKEHUMH. bl siM TOTPIOHO BUCTABUTH TMONEPEKYBAJIbHI HAAMUCH TIPO
3a00pOHY MAJIUTH, PO3BOJAUTH OAratTsl TOILIO.

[lepeHoCHI alleTHUIIEHOBI T'€HEpaTOPU MOXHA PO3MILLYBATH y 3BapIOBAIBHUX
1exax, Ko MPUMIIICHHS Mae 00’eM He MeHmui HixX 300 M3 Ha KOXKHUIA amapar.
3a00pOHSIETHCSI PO3TAIIOBYBATH NIEPEHOCHI T€HEpAaTOpH Ha BifcTaHl MeHie 10 M Bix
BOTHIO, PO3KAPEHUX MPEIMETIB, 3BAPIOBAIBHHUX IMOCTIB 1 CMAJaXylOunx Marepiajis;
o111 MicIb 3a00py MOBITPSI BEHTUIISITOpaMU a00 KOMIIPECOPAMH; y TIPUMIIICHHSIX, JI€
MOJKJIMBE BUJIIJICHHS] PEUOBUH, 110 YTBOPIOIOTH 3 allETHJIEHOM CaMOBHOYXOBI CyMIIIIl
(x7opy Ta iH.), a0 JeTKoCmaNaxyrunX peuoBuH (cipku, hochopy Ta iH.).
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[1ix yac excrutyaraiiii reHepaTopiB 3a00POHAETHCS 3aBAaHTAXKYBATH Y HUX KapOif
KaJIBI[I}0 3 PO3MIpaMHu KYCKIB 1 B KUIBKOCTI, IO BIJIPI3HSIOTHCS BiJ] 3a3HAUYCHUX B
nacropTi Ha TeHepaTop; BIIKPUBATH TEHEpATOp IIiJ dYac pPoOOTH; 3aJUIIATH
reHepaTop mij yac poOoTu 6€3 Harjsay; MiairpiBaTu TeHepaTop, 3aTBOPHU Ta IUIAHTH
y BHUINAQJAKy iX 3aMep3aHHi BUIKPUTUM BOTHEM (IS IIbOrO  IMOTPIOHO
BUKOPHCTOBYBATH rapsdy Boay abo mapy); BAKOPUCTOBYBATH alleTHIICH 3 TeHEpaTopa
JI0 TIOBHOTO 3HW)KCHHSI THUCKY 1 TIOTyXaHHS MOJyM’sl MajdbHUKa (pi3aka) 3 METOIO
3aro0iraHHs MiJICMOKTYBaHHS MOBITPS 1 BUHUKHEHHS 3BOPOTHHOTO YAapy MOIyM sl.

Bentuni razoBux OanioHIB, peAyKTOpHU, MATBHUKU 1 pi3aku ciia obepiratu Bif
NOTPAIUIIHHA HAa HUX MacTHIIA.

ITin gwac ekcruryartamii OaJIOHIB 3a00pOHSETHCS BUTpAdaTd ra3, IO B HUX
3anuiaeTrses, 10 Tucky menme 0,05 Mlla, a y pasi BigOopy auetuseHy 3 OaloHIB 3
PO3UMHEHUM alleTUJICHOM — HE MEHIIIE BETMYHMH, HABEJCHUX y TaOIUIIL:

Temmneparypa | Huxue -5 | Bin—5 | Big+5 | Big +15 Big +25
noBitps, °C mo+5 | mo+15 o +25 | mo +35 1 Burle

3aIUIIKOBUH 0,05 0,1 0,15 0,2 0,3
tuck, Mlla

[lepen BCTaHOBJEHHSM pPEAYKTOpa BEHTHIIb OallOHy MOTPiIOHO MPOAYBATH
nporarom 1 ¢, a 10 moyaTKy poOOTH MEpPEBIPUTH TE€PMETHUYHICTH MiA’ €IHAHHS
penyKTOpa 10 BEHTWJIS 1 TEPMETHYHICTh CAMOTO PEAyKTOpa, BUKOPUCTOBYIOUH JIs
IIbOTO TiTBKA MUJIBHY BOJY.

["a30Bi 3BaproBaJibHI IIJIAHTH TOBUHHI TEPEBIPATUCS HA TEPMETHYHICTh HE
MEHIIIE OJIHOTO pa3y B KBapTall NUISIXOM HAMOBHEHHS IUJIAHTIB CTUCHYTUM Ta3oM Ta
HACTYITHUM 3aHYPEHHSIM y BOJY. 3 TaKOIO X MEPIOIMYHICTIO MOTPIOHO MepeBIpsATH Ha
TepPMETUYHICTD MaJTLHUKH 1 P13aKHU.

[Ipu 3amanoBaHHI PyYyHOro TMajdbHUKAa a00 pi3aka MOTPIOHO TPOXH BIAKPUTH
BEHTWJIb KHCHIO, TIOTIM BIJKPUTH BEHTWUJb alETUJICHY 1 MICIsi KOPOTKOYACHOTO
NPOAYBAaHHS 3alaJIUTH CyMIII Ta3iB. Y BHUIAIKy YTBOPEHHsS 3BOPOTHHOTO yIapy
MOJIyM sl HEOOX1JTHO 0/Ipa3y BIAKIIOUUTH MaJlbHUK (Pi3aK), a MOTIM OXOJIOJUTH MOTO B
YHUCTIA XOJIOIHIN BOJI.

PiBeHp piauHuM y BOJSHOMY 3aTBOpl Ma€ MIATPUMYBATHCS Ha BHUCOTI
KOHTPOJILHOTO KpaHuKa. llepeBipsTH piBeHb Ciij HE piamie 3 pasiB 3a 3MIHY NpU
BUMKHEHIN mojiadi ra3y 110 3aTBopy. [[o 0HOTO 3aTBOpY MOXKHA MiAKIIOYATH TUIBKU
OJIMH MaJIbHUK a00 pi3ak.

[lin wac pobGoTu Ha BymHil ab0 B HEOTOIUIIOBAHUX MPUMIIIEHHAX 3
temriepaTyporo Hkde 0 °C BOAsSHI 3aTBOPU MOBUHHI 3aJTUBATHCA HE3aMeP3al0unMU
pinuHamu. KoxxHuii BoAsiHUM 3aTBOp Tpeba CUCTEMATUYHO (HE Pijlie OJHOTO pa3y B
TUXKJCHB) TIEPEBIPSITH HA TEPMETHUYHICTD.

JlazepHe 3BaproBaHHS i pizaHHA

3acTocyBaHHS Jla3epHUX  TEXHOJIOTIM TMOBMHHO  BIJTMOBIJATH  BUMOTaM
caniTapaux HopM 1 npaBun JTHAOII 0.03-3.09-91.

VY TeXHONOriYHMX Mpolecax MOBMHHI 3aCTOCOBYBATHCS JIa3€pHI YCTAaHOBKH
3aKpUTOro TUMy (y TEXHOJOTIYHO OOIPYHTOBAaHUX BHIIQJKAX JOMYCKAEThCS
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3aCTOCYBaHHS JIa3epiB BIIKPUTOrO TUMY 3a yMOBU aoTpumanHsa npasuin JTHAOII
0.03-3.09-91).

[Ipu excruyarartii JazepiB 3a00pPOHSIETHCS:

IIPOBOJIMUTH Bi3yalIbHY FOCTUPOBKY JazepiB II-IV kiaciB 6e3 HE0OX1THUX 3aCO0IB
3aXHUCTY OYEH 1 IIKIPH;

B MOMEHT TIeHepallii BHUIPOMIHIOBAaHHS BHUKOHYBATH BI3yaJbHUWA KOHTPOJIb
noTparuisiHHs mpomens B mimeHs (I1I-1V knac);

ob6cmyroByBatu nazepu I1I-1V knaciB o/iHi€l0 JTFOIUHOIO;

3HAaXOJIMTHUCS B 30HI CIIOCTEPEKEHHS 0co0aM, 110 HE MOB’sI3aH1 3 eKCIUTyaTaIller0
Ja3epiB.;

BIIKJTFOYATH OJIOKYBAaHHS 1 CHTHATI3AIlIO i Yac poOOTH ja3zepa abo 3apsIKu
KOHJIEHCATOPHUX OaTapen.

JUist  3aXWCTy TEpCOHany BiI Ja3epHOTO BUIPOMIHIOBAHHS HEOOXITHO
BCTAHOBJIIOBATH 3aXHMCHI €KpaHU ab0 KOXYXH, IO MEPEHIKOKAIOTh MOTPAIISTHHIO
BUMPOMIHEHHS Ha po0OYl MICIS; PO3MIIIYBAaTH MyJbT KEPYyBaHHA JIa3€PHOIO
YCTAaHOBKOIO B OKPEMOMY MpPHUMIIICHHI (BUTOpPOALI) 3 TENeBi3iiHOW abo 1HIIOO
CUCTEMOIO CIIOCTEPEKEHHSA 3a XOJIOM TMpoliecy; NEpeBIpATH POOOTYy CHUCTEMHU
OJIOKYBaHHS 1 CHTHaJII3allli, 10 3aro0iralTh JOCTYIy MEPCOHATY y MEXI JIa3epHO
HeOe3MeyHOo1 30HM; MAaTH Ha POOOYOMY MICIl CXEMy Jla3epHO HEOE3Me4YHOi 30HU;
dbapOyBaTu BHYTpIIIHI TOBEPXHI MPUMINIEH, MaTOBOIO ¢(apOo0 3 MIHIMAIBLHUM
Koe(dilieHTOM BiAOMBaHHS Ha JOBXKHHI XBWJII BUIIPOMIHIOBAHHS; NPHU CYMIILIEHHI
CUCTEMH CIIOCTEPE)KCHHS 3 ONTHYHOI CHCTEMOIO Ja3epa 3aCTOCOBYBaTH
aBTOMATUYHI 3aTBOPU a00 CBITVIO(MUIBTPH, IO 3aXUILAOTh 04l OMEpaTopa B MOMEHT
reHeparlii BUPOMIHIOBAHHS.

6.3. Bumoru 10 BUpOOHUYHX NPUMillleHb

BupoOHuui mpuMiIeHHs i yciX BHJIIB 3BaprOBaHHS IMOBUHHI BiANOBIIATH
Bumoram JICIT Ne 173-96.

Konipae 06po6iieHHs 1HTEp €piB MPUMIIIEHb Ta YCTaTKyBaHHS B CKJIAJaIbHO-
3BapIOBAIBHUX IIeXaX MOBUHHO BiamoBigatn BuMoram CH Ne 181-70.

PoGoui Micus s AYroBOrO — 3BAapIOBAaHHS  TMOBHMHHI  3aXMINATUCA
CTal[lOHApHUMH a00 MEPEHOCHUMU CBITIIOHEIPOHUKHUMHU OTOPOKAMH 3 MaTepialis,
110 HE 3TrOpsIOTh, 1, BUCOTA SIKUX Ma€ OyTH HE MEHII HDX 2,5 M Ta 3a0e3nedyBaTu
HAJIIAHICTh 3aXUCTY.

Bincranb MK YCTaTKyBaHHSIM, BiJ YyCTaTKyBaHHA JO CTIH Ta KOJIOH
NPUMILIEHHS, 1HIIUX CIOPYJ, IMIHUPUHA MPOXOJIIB Ta MPOi3/iB MOBUHHI BiANOBIIATH
YUHHUM  OyJIBEJIbHUM  HOpMaM, HOPMaM  TEXHOJIOTIYHOIO  MPOEKTYyBaHHS
3aroTiBebHO 3BaproBasibHuX 1exiB Ta ['OCT 12.3.002-75.

[MupuHa mpoxoaiB MO NEPUMETPY poOOYOro CTojia, CTEHIA, 3BApIOBAIILHOTO
BUpOOY MOBMHHA OyTH HE MeHII | M.

[ligmorn st BUPOOHMYWX TPHUMIIIEHb JUIsi BUKOHAHHS JYTrOBOTO Ta
EJICKTPOIIUTAKOBOTO 3BapIOBaHHS MalTh OyTH BHUTOTOBJICHI 3 MaTepialiiB, IO HE
3ropsit0Th 1 MalOTh Mally TEIUIONPOBIAHICTh. [liaora moBMHHA MaTH piBHY HE KOB3KY



121

MOBEPXHIO Ta 3aJ0BOJILHITH CAaHITAPHO-TITIEHIYHUM BUMOTaM y BIIIMOBITHOCTI 31
CHulI 11-B.8-71.

BupoOHuui mnpumimieHHss TOBUHHI OyTH o00JagHaHHI 3arallbHOOOMIHHOIO
MPUTLIMBHO-BUTSKHOIO BeHTHJIsAIIEr0 BinoBiaHo 1o CHull 2.04.05-91.

[ToBITpOOOMIH 3BapIOBATILHUX IEX1B HAJIEKUTH PO3PAXOBYBATH HA PO3BE/ICHHS
HIKIJJIMBUX PEYOBUH, HE BJIOBJICHUX MICHEBUMH BUTSHKHUMHU IPUCTPOSIMU, J0 PIBHA
I'’IK. TIpu upoMy KUIBKICTH TMOBITPS, 11O MOAAETHCS MPUIUIMBHUMHU CHUCTEMAaMH,
MOBHHHA po3paxoByBatucs y BianosigHocti 3 CIT Ne 1009-73.

Bunanene moBiTps 3 BUPOOHMYMX TPUMILIEH B aTMochepy MOBHUHHO
IPOXOAUTH (PUIBTpaIiio (OYUCTKY) BiJl MIKIAJIMBUX PEUOBHH JI0 KOHIIEHTpAIIIH, 110 HE
NEPEBUILYIOTh JOMYCTUMHUX PiBHIB BUKUAIB, Y BiamosigHocti 3 CHull 2.04.05-91 ta
OH/I-86.

[TomaBaHHST MPUTIIMBHOTO MOBITPsT Tpeba 3M1HCHIOBATH B po0Oody 30HY abo0 y
HaMpsIMKy poOouoi 30HM. TemrepaTypa MOBITPs, IO MOJAETHCS BEHTUIISLIMHUMHU
yCTaHOBKaMM, NoBMHHA 0yTH He Humkude +20 °C srigno 3 JICH 3.3.6.042-99.

VY BuUMajKy BIJICYTHOCTI MICIIEBOTO a00 3arajibHOIIEXOBOTO BEHTHIIIOBAHHS
noBiTps 110 piBHsA ['JIK (yroBe 3BapioBaHHs B cepeuHi BUPOOIB 3 aHTUKOPO3IMHUM
MOKPUTTAM) CHiJ] repeadadaTu MPUMYCOBE IMOMAJaHHS YHUCTOTO TMOBITPS MiJ MackKy
3BapHUKa B 00’emi Big 6 mo 8 Mm%ron, mimirpitoro B X0J04HY HOPY POKY IO
temrneparypu He Huxkde +18°C srigno 3 JICH 3.3.6.042-99.

SKIIO 1HTEHCHUBHICTH TEIJIOBOTO OINPOMIHEHHS TMPAIIOIOYUX TEPEBUILYE
sHaueHHs JICH 3.3.6.042-99, cmig mnepembayaTu criemiaidbHI 3aco0M 3aXHUCTY:
€KpaHyBaHHS JpKepenia, MOBITPSAHE TyIIYBAHHS, 3aCO0U 1H/IMBI1yalbHOTO 3aXHUCTY.

OCBITIIEHHSI LIE€XIB, NUISHOK 1 poOOYMX MICIb, € BUKOHYIOTHCS POOOTH 3
JyTOBOTO 1 €EKTPOIIIAKOBOTO 3BapioBaHHs, MOBHMHHO BiamoBigatu JbH b.2.5-28-
2006.

[lin yac AyroBoro 3BaprOBaHHsS BCEPEIWHI 3aMKHYTHX 1 Ba)KKOJOCTYITHHX
npoctopiB (MOCYaWH, KOPITYCiB, BiACIKIB) OCBITJCHHS ITOBHHHO 3IIHCHIOBATHCS
30BHINIHIMH JDKEpEJaMu CBITJIA CHOPSIMOBAHOI i1 YW MICIICBUM OCBITIICHHAM 3
Hampyroro He Outbil 12 B, mpu 1mbOMy OCBITIEHICTh POOOYOi 30HM TMOBHUHHA
ctaHOBUTH HE MeH1Ie 30 JK.

Jlnst  mpailforouMx B CepeluHl BUPOOHWYMX TMPUMINICHb TOBUHHI OyTH
nepeadayeHi caHiTapHO-MOOYTOBI IPUMIIIEHHS Ta pUcTpoi 3rigHo 3 CHull 2.04.05-
91 (rpynu BUpOOHMYMX TPOIECIB 2B, 20); IUIsl MPAIFOIOYUX HA BiIKPUTOMY MOBITPI
HaJIeXHUTh Mnepeadadyat moOyTOBI MPUMIILLIEHHS MEPECYBHOTO ab0 KOHTEHHEPHOIO
tuny (rpynu BUpoOHHUYUX Tmiporiecis 1B, 10, 1r).

6.4. Bumoru 10 marepiaJiB, 3aroTOBOK, iX 30epiraHHsi Ta TPAHCIOPTYBAHHS

30epiraHds 3BaprOBAJIbHUX MaTepialliB 1 3aTOTOBOK IMOBUHHO 31HCHIOBATHCS
Ha CKJIaJlax, Kl 00JIaHYIOThCA 1 yTpUMYIOThCS 3rinHo 3 Bumoramu OHTII 24-86.

[lim wac 30epiraHHs 3BaplOBAJILHUX MaTepiaiiB, 3aroTOBOK Ta TOTOBOI
MPOIYKIlli HE MOBMHHI BUHUKATH TEPEMIKOIW OCBITICHHIO, BEHTHJIAII, MPOi3my,
MIPOX0]1y, BAKOPUCTAHHIO MOXKEKHOTO 00JIaJHAHHS Ta 3aC001B 3aXUCTY MPAIIOI0YHX.
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TpancropTyBaHHs  BUXIIHHX MaTepiadiB 1 TOTOBOi MPOAYKIII Mae
3aiicHioBaTrCh y BianoBigHocTi 3 'OCT 12.3.020-20.

3BaproBalibHI ~ MaTepiaiM, 110 BUKOPUCTOBYIOTbCS JJIsi JIYyroBOTO Ta
CJIEKTPOLUIAKOBOTO  3BaplOBaHHS, TIOBUHHI OyTH CyXMMH, He3a0pyAHEHUMU
CTOPOHHIMH pPEYOBHHAMHM, B TOMY 4YHCJIl MaCTUJIaMH, I1HIIUMH TOPIOYMMH 1
BUOYXOHEOE3MEUHNMH JOMIIIKaMH, 1 30epiraTu iX HEOOXiTHO y BIAMOBITHOCTI 3
rpynoto ymoB 36epiranns JI 3rigHo 3 TOCT 15150-69.

CymiiHHA Ta mporpiBaHHS (IIOCy, IpOTYy, €IEKTPOJIB CIiJ MPOBaIUTH Ha
CHeLiaIbHO MPU3HAYCHOMY IS IIbOTO YCTaTKYBaHHI.

Jliokcup ByrJIeIo (BYTJICKUCIIHN Ta3) MMOBUHEH MOJAaBATUCS 10 3BAPIOBATBHIX
MOCTIB B ra30M0I0HOMY CTaHi TPyOOIIPOBOJaMH, B PIAKOMY y OaloHax.

banonu 31 CTUCHYTHMU Ta3aMH, Ki BUKOPUCTOBYIOTHCS MiJl Yac 3BaprOBaHHS,
MOBHHHI 30epiraTucsi B OKPEeMHX OJHOMOBEPXOBUX CKJIAJCHKUX TMPUMIMICHHIX 0e3
MiJBAIBPHUX 1 TOPUIITHUX MPUMIIIICHb a00 Ha MalIaHYMKaX 3 HaBiCOM.

[linroToBKa TOPOBAaHUX €JIEKTPOIB MOBMHHA BUKOHYBATHCh HAa O0JIaJIHAHHI,
BCTAHOBJICHOMY B OKPEMOMY IMpPHUMIIIEHI, SK€ Ma€ OyTH OCHAIICHE MiCIEBUMHU
GUTBTPOBEHTHIIALIIMHUMEU  cUCTeMaMu. AOpa3uBHUM TWJI TIOBUHEH 30UpaTHCs B
repMETUYHI METaJieBl MOCYAMHU 1 BUIANSATUCA B 301pHUK TBEPIUX PaJI0aKTUBHUX
BIJIXO/IIB.

Po6otu 110710 06poOKH MOBEPXHI 3arOTOBOK JJIS 3BAPIOBAHHS (OUMILICHHS BiJl
OKaJMHU, MacTWia, I1pxki, OOpoOKa po3uyMHAMHM TOLIO) IiJ 4Yac CEepIMHOro
BUPOOHMIITBA MOBUHHI OyTH MexaH130BaHi. [[iAr0TOBIEHHS MOBEPXHI1 A0 3BAPIOBAHHS
CNIJ MPOBAJAWTH PO3UYMHAMHU, HA SIKI € HOPMATHBHI JOKYMEHTH, 3aTBEPIKEHI B
YCTaHOBJICHOMY MOPSIIKY.

[Tin yac BUKOHAHHA 3BApIOBaHHS y CKIIAJANTbHO-3BAPIOBAILHUX I[€XaX B
XOJIOJIHY TOPY POKY TeMmIlepaTypa 3aroTOBOK Ta BUPOOIB MOBHUHHA OyTH HE HUXKYa
TEeMIIepaTypH MOBITPS B IEXY.

BianpanboBani marepianu (HEAOTapKH €JIEKTPOJIIB Ta JPOTY, IIJIAKOBa KIpKa,
TEXHOJIOT1YHI 3pa3Ku, BIiAXOAM OOE3KHUPIOBAHHS TOIO) TOBUHHI 30MpaTHUCS B
MeTajeBl MOCYIMHU Ta YTUII3YyBATHUCS.

6.5. Bumoru 10 ekcmyarailii 3BapoBajbHOI0 00J1aJHAHHS

OO6naaHaHHA, 10 3aCTOCOBYETHCS MJII YCIX OCHOBHMX BH/IIB 3BaplOBaHHS, B
TOMY YHCJIl TEXHOJIOT1YHE, MEXaHIuHe 1 IONOMIXKHE, Mae BianoBigae Bumoram ['OCT
12.2.003-91, T'OCT 12.2.007.0-75, TOCT 12.2.049-80 ta CII Ne 1042-73. IIpuctpoi,
SIK1 BUKOPHUCTOBYIOTBCS JIJIsI TyTOBOTO 3BapIOBaHHs, MMOBUHHI 33JI0BOJILHSITH BUMOTHU
I'OCT 12.2.007.8-75.

[TigkmroueHHsS Ta BMUKAHHS MEPEKI )KUBJICHHSI yCTaTKyBaHHS JIJIsl TyTOBOTO 1
€JIEKTPOIIJIAKOBOTO 3BapIOBAaHHS, CIOCTEPEKEHHS 3a HMOro CIpaBHUM CTaHOM, a
TaKOXX PEMOHT IMOBHWHEH MPOBAIUTH EIEKTPOTEXHIYHUN TEPCOHAN, M0 Ma€ TPyIy
nomnycky He Huxkue [I1.
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Jlxepena >KMBJIEHHSI TOBUHHI MIAKIIOYATUACA A0 PO3MOIIIBHUX €IEKTPUYHUX
Mepex 3 Hanpyroto He Buule 600 B. besnocepenne >kvBiIeHHsS 3BaprOBAJIbHOI IyTU
B/l CUJIOBO1, OCBITJIIOBAJILHOI Ta KOHTAKTHOT MEPEX1 HE TOMYCKAETHCS.

[lepecyBHI jKepenia >KUBJICHHS Ha 4dYac iX TIEPEMIIICHHS HE0OXiIHO
BIJIKJTIOUATH B1J MEPEXKI.

bins po3’emiB (3aTUcKaviB) ISl THIKIIOUEHHS JHKEPEN 3BaprOBaHHS MOBUHEH
oytu Hanuc «MEPEXXA!». Ha BugHOMY MicCIll KOpITyca JiKepesa *KUBJICHHS TOBUHEH
Oytu Hanuc «be3 3a3eMJIEHHS HE BMUKATH!».

3’eAHYBaHHA JKEped JKUBICHHS 31 3BapIOBAIbHUMHU YCTAaHOBKAMHU IIPH
JyTOBOMY 3BaplOBaHH1 TOBHHHO 3/[IHCHIOBATUCS KaOCIISIMHU.

3BaproBaJibHEe OOJIaIHAHHS TIOBHHHO OyTH oOOJagHaHE BOJBTMETPOM abo
CUTHAJBHOIO JIAMIOYKOIO, SIKI BKAa3ylOTh Ha HasBHICTh a00 BIACYTHICTH HAIllpyTH y
3BapIOBAILHOMY KOJi. B ycTraHOBKax pydyHOTO 1 MEXaHI30BaHOTO JYTOBOTO
3BapIOBaHHS BOJIbTMETP Ta CHUTHAJIbHA JIAMIIOYKA PO3TAlIOBYIOTHCS Ha IaHel
JoKEepella JKUBJICHHS, a B YCTAaHOBKAaX aBTOMAaTUYHOTO JYrOBOTO 3BapOBaHHS — Ha
MyJIbTI KEPYBaHHS.

MerasneBl 4YaCTMHHM BCiX BHJIIB 3BapIOBAJIBHOIO OO0JIaJIHAHHS, SKI B TpOIECI
eKCIUTyaTallii MOXKyTh ONMHUTHUCH TI1J] HAIPYTOO, MMOBUHHI OYyTH HAJIHHO 3a3€MJICHI.
Koxxna omuHuIs 3BaproBaJIbHOrO OOJIaJHAHHS TMOBHMHHA MaTH OKPEMHM MPOBIJ
3a3eMJICHHS, KWW TPUETHYETHCA JO Marictpaii 3a3zemiieHHs. Kopmycu wmammx
KOHTaKTHOT'O 3BaprOBaHHA 1 mad yNnpaBiiHHS» MeNajibHI MYCKOBI KHOIKH, 8 TAKOX
BTOPHHHI OOMOTKHU TpaHC(HOPMATOPIB MOBUHHI OyTH 3a3€MJICHI.

BumMoru 10 BUKOHaHHS 3aXMCHOTO 3a3€MJICHHS Ha BCIX BHUJaX 3BapIOBaJIbLHOTO
obOmamuanusg Marote Bignosimatu ['OCT 12.2.007.0-75 Ta T'OCT 12.1.030-81.
['paHnyHO mOMyCTUMI PiBHI HANPYTd JTOTHKY Ta CTPYMIB, II0 MOXYTh BUHUKATH Ha
3BaprOBaJILHOMY 00JIaHaHHI, MatoTh BianoBigatu Bumoram ['OCT 12.1.038-82.

Jlomyck 0oci06 10 BHMKOHAHHS 3BaprOBajbHUX POOIT MOBUHEH 3/1HCHIOBATHUCS
MicHs X 03HAHOMJICHHS 3 TEXHIYHOI JOKYMEHTAIIIE€I0 1 MPOBEICHHS 1HCTPYKTAXY 3
eKCIUTyaTarlii o0JaHaHH Ta OXOPOHU Mpalli.

HominanpHa Hampyra XoJIOCTOTO XOJy JDKEped JKUBJICHHS JyroBOTO
3BapIOBaHHS TPH PI3HUX YMOBaX poOOTH 3BapHHUKA HE TOBHMHHA TEPEBUIIYBATU
3HA4YCHb, HABEJICHUX y Ta0ym 6.1.

Sxmo Hampyra XoOJIOCTOTO XOJy TMEpeBHIyE J03BOJIEHI B Tabmumi 6.1
3HAYEHHSI, DKEPEIO JKUBJICHHS 3BapIOBAILHOTO CTPYMy MOBHHHO OyTH OOJagHaHE
MPUCTPOEM, 1110 3MEHIIIYE HAMIPYTY XOJOCTOTO XO.Y.

[Tpuctpiii, moO 3MEHIIye HAMPyry XOJOCTOTO XOAY JKEpeNl KUBJICHHS
3BapIOBAILHUM CTPYMOM, TIOBUHEH aBTOMAaTUYHO 3MEHIIYBAaTH HAMPYTY XOJIOCTOTO
X0y JI0 3Ha4€Hb, JOMYCTUMHUX POOOYMMH YMOBaMHU 3BaproBaHHs (Tadi. 6.1), skmio
OITip 30BHIIIHBOIO 3BaPIOBAILHOTO KoJja nepesuiye 200 Om:

— TMPOTITOM 2 C JyUIsi CEPeIOBHINA 3 TIIBUIIECHOI HEOE3MEKOI YPaKCHHS
CJIEKTPUYHUM CTPYMOM, SIKIIO IMMOYaTKOBAa HANpyra XOJIOCTOTO XOAYy MEPEBHUIILYE
3HAUEHHS, JOMYCTUMI /IS I[LOTO CEPEIOBHINA aje HUKYA 32 3HAYCHHS, JTOMYCTUMI
JUTs cepeoBuIia 0e3 MmiABUIICHOT HeOe3MEeKH YPaKEHHS eJIeKTPUIHUM CTPYMOM,;
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— mpotsirom 0,3 ¢ s cepenoBuina 6e3 IMABUIICHOI HEOE3MEKH ypakKeHHS

CJIEKTPUYHUM CTPYMOM, SIKIO HAIpyra XOJOCTOTO XOAY NEPEeBUIILYE IOMYyCTHUMI
3HAYEHHS.

Tabnuus 6.1
JlomycTrMi MAaKCHUMAJIbHi 3HAYEeHHS HOMIHAJIbHOI HAIPYI'M X0JI0CTOT0 X014y
JKepeJ1 JKMBJIEHHS 3MIHHOTO (~) Ta NOCTIHHOTO (=) CTPyMy

Pin ctpymy Ta HOMiHaANIBbHA
Po6oui ymoBH 3BaproBaHHS HaIpyra X0J0CToro xony, B, He
OinbIe

CepenoBwuiiie 3 MiBUIIICHOIO HEOE3MEKOIO (=) 113 cepenne 3HaueHHS
ypaxXeHHs eIEKTPUIHUM CTPYMOM (~) 42 edexTrBHE 3HAUCHHS
CepenoBuiiie 6e3 MiABUIIEHOT HeOE3NEKH (=) 113 cepenne 3Ha4YCHHS
YpaKE€HHS €NIEKTPUYHUM CTPYMOM (~) 80 edexTrBHE 3HAUCHHS
3BaprOBaHHS 3 MEXaHIYHUM MEPEMIIICHHIM (=) 141 cepenne 3HaveHHs
NaJIbHUKA, 3 MMiIBUIICHUM 3aXucToM 3BapHHKa | (~) 100 edekTBHE 3HAUCHHS

Ipumitka 1. Jlo cepenoBuilia 3 MIABUIIEHOI HEOE3MEKOI YpPaKEHHS
CJIEKTPUYHUM CTPYMOM BiTHOCSITHCS:

— mnpuMillieHHss abo pobOode Miciie, /e € OOMEXEHHS Yy BUIBHOCTI PyXiB
3BapHHMKA, BHACIIJIOK SIKOTO 3BapHUK TIOBUHEH BHKOHYBAaTU 3BaplOBaHHS B
HE3pYYHOMY TMIOJIOKE€HHI (Ha KOJIIHAX, CHUJSYHU, JIeKayd Ta 1HIIE) 332 HasBHOCTI
(b13MYHOTO KOHTAKTY 3 BIAKPUTUMHU CTPYMOIIPOBIIHUMH €JIEMEHTAMU;

— mpuMilieHHs abo podode Miclie, 110 MOBHICTIO 200 YacTKOBO OOMEXEHO
BIIKDUTHUMH CTPYMOIIPOBITHUMH €IEMEHTAMH, 3 SIKUMH y 3BapHUKa iCHY€ BEJIHKa
BIPOT1/IHICTh HEMHUHYYOT'0 200 BUITaIKOBOI'O KOHTAKTY;

— MOKpe, Bojiore abo rapsiie MpUMIIIEHHs, A€ BOJIOTICTh a00 KOHJACHCAIlis
BOJIOTU 3HAYHO 3MEHIIIY€ OMIp HIKIPU JIFOJCHKOrO TijIa Ta 130110041 BJIACTUBOCTI
JOTIOMI>KHUX 33aC001B.

IpumiTka 2. JlomycTuMi 3HAYE€HHS HANpPyTH XOJOCTOTO XOIy He
BIIHOCSTBCSA JO HANPYTd MPHUCTPOIB IS MiAmandtoBaHHS ayru abo cradimizamii
JIyTH, SIK1 MOXKYTh HaKJIaAaTHCh HA HUX.

IMpumitka 3. [TixBuiennii 3axucT 3BapHUKa repeadavac:

— HEJIOMYCTUMICTh TPUMaHHS NaJTbHUKA PYKOIO;

— aBTOMATHUYHE BUMUKAHHS HAMPYTH XOJOCTOTO XOIYy MICHS MPUIHUHEHHS
3BaprOBaHHS;

— CTyMiHb 3aXMCTy BIJ TOPKaHHS IO CTPYMOIIPOBIIHUX YACTUH HE HIKYE
IP2X 3a 'OCT 14254-96 a6o yctaHOBKa MOBHHHA OyTH 00JlagHaHA TIPUCTPOEM IIIO
3MEHIITy€ HAPYTy XOJIOCTOTO XOIy.

IMpumitka 4. /{711 aBTOMaTHYHOTO yTOBOT'O 3BaprOBaHHS i1 mapoM (Iirocy
JOMyCTUMa HOMIHaJIbHAa HaIlpyra XOJIOCTOTO XOJy MO’Ke OyTH TMiJIBHIICHA 10
120 B (=).

Jlnst  py4HOro  JyroBOro  3BaplOBaHHS  TMOBWHHI  3aCTOCOBYBATHCSA
enektpogorpumadi 3rigHo 3 'OCT 14651-78. Ilpuennanns 3BapioBaIbHOTO KaOeIto
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70 eNeKTpoJoTpuMada, BHpPOOy Ta 3BapIOBAIbHOI YCTAHOBKM IOBUHHO OyTH
HAJIWHUM 1 301HCHIOBATUCI MEXAHIYHUMU 3aTHCKAYaMHU.

CxeMa mpHeIHAHHS JIEKUIBKOX JKEPEN dKUBJIEHHS IiJl 4ac poOOTH Ha OJHY
3BaprOBaJIbHY JYTy MOBUHHA BKJIIOYATH MOKJIMBICTH BUHHUKHEHHS MIX BHUPOOOM Ta
€JIEKTPOJIOM HAMPYTH, IO MEPEBUIILYE HAMOUTBIITY HAMPYTY XOJIOCTOTO X0y OJHOTO 3
JUKEpeIT JKUBJICHHS.

JIns  miABICHUX — MAIllMH —~ KOHTAKTHOTO  3BaploBaHHS 13  BOYJIOBaHUM
3BapIOBaJILHUM TpaHC(HOPMATOPOM HAmpyra KUBJICHHS KT KepyBaHHS, IO
po3TanioBaHi Oe3MOCepPeTHHO Ha 3BAPIOBATLHUX KITIIIAX, HE TIOBUHHA TIEPEBUIIYBATH
42 B mna kin 3minHoro 1 110 B — mms komna mocriitHOTO cTpymy. IlinBicHI MammH 3
BOYJIOBaHMM TpaHCPOpPMATOPOM MOBHHHI MaTuh OJOKYBaHHS, SKE HE JIOMyCKae
YBIMKHEHHS KoJjia 06€3 3a3eMJICHHSI KOpITyca MaIlliHH.

MamuHy 17151 KOHTAaKTHOTO 3BapIOBaHHsS MOBHHHI MaTH OOJaJHAHHS Ta 1HII
MPUCTPOI, 110 3aXUILNAIOTH ONepaTopa Ta 0OCIyroOBYIOUYHI MEPCOHAN BiJl MEXaHIYHHUX
TpaBM, BIJIMOBIJTHO JIO BUMOT O€3MEKHU J0 MPecoBOro ycrarkyBaHHs 3riHo 3 [OCT
12.2.017-86.

MammHu KOHTaKTHOTO 3BapIOBaHHS B poOOYid 30HI MOBUHHI OYTH OCHAIIIEHI
3axucHuMH 3acobamu 3rigHo 3 'OCT 12.2.062-81, K1 0XOpPOHSIOTH OnepaTopa Bij
BUOPU3KYBaHb MeTaly 1 3a0e3MeuyroTh Oe3MevHe CIOCTEepiraHHs 3a 3BApIOBAHHSIM.
[lneBMOcHCTEMH MaIlIMH KOHTAaKTHOTO 3BapiOBaHHsS TOBMHHI OyTH 00Ja/iHaH1
IIyIIHUKaM# yMy. CTHUKOBI 1 IIOBHI MAIIMHYU MTOBUHHI OyTH 00JaJHaH1I BUTSIKHOIO
BEHTHJIALICIO.

Mammnuy, K1 OCHalleH1 HAKOMMYyBaJIbHUMU KOHAEHCATOPaMU, TIOBUHHI MaTH
oOnaHaHHS I aBTOMATHYHOI BHUIEPEKYBAIBHOI PO3PSIIKK KOHICHCATOPIB MpH
JOCTYTI1 10 HUX.

PyxoMi 4YacTMHM  MiABICHUX  MAallMH TOBUHHI  OyTH  3aKpiIlUIEHI
CTpaxyBaJbHUMHU JIAHIFOTaMHU a0 TPOCaMHU.

Jlnst  coctepekeHHST 3a TPUIUIMBOM BOJHU, SIKA OXOJIOJKYE EJIEKTPOIH
KOHTaKTHHX MAIMH Ta 1HIINX €JIEMEHTIB BTOPUHHOTO KOHTYpPY, CJiJ] 3aCTOCOBYBaTU
MaHOMETPH, PeJie TUCKY 1 BIAKPUTI JIIUKH.

MamiHy IIOBHOTO 3BaplOBaHHsS 13 30BHINIHIM BOASHUM OXOJOJKCHHSIM
POJIMKIB MIOBMHHI MAaTH KOPHUTO-MIAIOH JUIs 30UpaHHs BOJM, IO CTIKae, 1 00MaaHaH1
HaCTHUJIOM 3aBIIUPIIKYA He MeHIe 0,7 M 3 130JIA11HHOr0 MaTepiany.

He m03BONSETHCS TMPOBAAUTH PEMOHT MAallMH KOHTAaKTHOTO 3BaplOBaHHS MU
IXHIX IPUCTPOIB, 1110 3HAXOASATHCS M1 HAIPYTOIO.

3BaproBaibHEe OOJIAHAHHS TIOBHHHO PETYJSPHO TMEpea MOYaTKOM KOXKHOI
3MIHM TUIAraTd MEepeBIpIi Ha BIJCYTHICTh 3aMHKAHHS, OTOJIEHUX CTPYMOBEAYUYHUX
YaCTHUH, CIIPABHICTH 130141111, MPOBOAIB Ta KabeiB >KUBJICHHS, IIUTICHICT MPOBOJIA TA
CIPABHICThH OJIOKIPOBOK.

6.6. Bumoru 10 oprasizauii po6o4yux Micub

Opranizartisi, 00JaITyBaHHSI Ta OCHAIEHHS] pOOOYUX MICIh ISl 3BapIOBAHHS
MaroTh BigmoBigatu JJCTY 2456-94.
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PoGoui wmicus s BUKOHAHHS 3BaproOBajbHUX poOOIT MOXYTh OyTH
CTalllOHAPHUMH, HECTAI[IOHAPHUMH, MOCTIMHUMU 1 HETIOCTIMHUMU (THMYACOBUMH ).

CrarrioHapHi Micls JjIs IPAIIOI0YUX B CHISYOMY IOJIOKCHHI MOBUHHI OyTH
YKOMIUIEKTOBaHI POOOYMMH KpiCIaMH 3 PEryJIbOBaHMMH IapaMeTpaMu 3TiJHO 3
JACTY 7234:2011. CuainuHs 1 cMHKA Kpicja MOBUHHI OyTH BUKOHAHI 3 HETOPIOYMX
MaTepialiB, SKi JIETKO OYUIIYIOTHCSA, 3 HU3BKUM KOE(DIIIEHTOM TEIIOMPOBITHOCTI.

[TocTiiiHi poOoYi MiCIl, SKI JKHBJISATHCS €JICKTPUYHOI CHEPri€ro  Bif
0araTomnoCcTOBUX JKEpesl HOBUHHI OyTH 00J1aHAHI IIUTKAMHU 3 CUTHAJIBHOIO JIAMIIOIO,
IO TMOKa3y€ 3BapHUKY Ha HAsSBHICTH a00 BIICYTHICTh HANPYTH y 3BapIOBAILHOMY
JAHITIOTY.

[Tig yac BUKOHAHHS 3BapIOBAIBHUX POOIT B OJHOMY MPUMIIICHHI 3 1HITUMH
poOoTamMu HEOOXITHO BXKMBATH 3aXOAH, IO BHUKIIOYAIOTh MOXJIHMBICTh BILTUBY
HEOE3MEeUHUX Ta HIKIUTMBUX BUPOOHUUUX (PAKTOPIB HA MPALIOIOUHX.

PoGoue Miciie 3BapHHKa MIOJ0 PO3TAllyBaHHS pOOOYOi MOBEPXHi, OpPraHiB
YIOpaBIiHHS Ta KOHTPOJIIO MOBUHHO Bianosigatu Bumoram ['OCT 12.2.032-78, TOCT
12.2.033-78.

3BaproBaHHs BIJKPUTOI JYyrold BHUPOOIB MalMX 1 CEpPeHIX PO3MIpPIB Y
CTaI[lOHAPHUX YMOBaX MOBUHHO MPOBAJUTHUCH Y CIEIIaJIbHO 00JaJHAHUX KaOlHKaX.
Kabinu maroTh OyTH 3 BIAKPUTHM BEPXOM, a MDK CTIHKaMU KaOiHU Ta MiJJIOTOIO
HAJICKUTh 3aJUIIATH 3a30p He MeHmmi 50 MM, mpu 3BaplOBaHHI B CEPEIOBUIII
3aXMCHUX Ta3iB — He MeHie 300 MM. BinpHa mutonia B kabiHi Ha OJIMH 3BapIOBAJIbHUN
IIOCT NOBMHHA CKJIAJATH HE MEHIIE 3 M2,

Kabina Ha nBa 1 Ouibllle TOCTIB, a TakKoX poOodYi Miclsg Ha MOTOYHO-
KOHBEEPHUX JIHISX MOBUHHI OYTH PO3AUICHUMH 3aXMCHUMHU IIMPMaMH, 3TIIHO 3
['OCT 12.2.062-81, mo 3axuIiarTh 3BaApHUKIB BiJ BUIPOMIHIOBAHHS TyTH, OPU30K
pPO3IUIABJIIEHOrO0  METally Ta 3a0e3lmedyloThb JOCTaTHIA MPOCTIp  KOXHOMY
IPALIOIYOMY.

PosramryBanHs oOnajHaHHS HAJICXKUTh NPOBAAUTA TAaKUM YHUHOM, 100
IIMPUHA MPOXOIB CKIIajana:

— MIX CTIHOIO OyJAMHKY Ta 00alHaHHAM — He MeHlI 0,5 Mm;

— MIX CTalliOHApHUMU JDKEpeTaMu KUBJICHHS — He MeHT 0,8 M;

— MDK  CTallloHapHUM  Ta  0araTONOCTOBHMH  JDKEpeIaMH  KHUBIICHHS
€JICKTPOIIUIAKOBOTO 3BAPIOBAHHS, & TAKOXK PYXOMHMH MEXaHI3MaMHU Ta JETAISIMU, 110
MePEMIIIYIOThCS — HE MeHI 1,5 M;

— MDK 00JIaIHAHHSAM Ta MICIIIMH CKJIaayBaHHS — He MeHIT 1,0 m.

OO6sagHaHHs JUIsi KOHTAKTHOTO 3BAapIOBaHHS HEOOX1JHO BCTAHOBIIIOBATH SIK B
OKpeMHX, TaK 1 B CIHUIbHUX BUPOOHMYUX mnpuMimleHHsAx. [IlupuHa mpoxomiB Mix
KOHTAKTHHUMH MaIllMHAMH TIOBUHHA Oy TH:

— IIpH pO3TallyBaHH1 poOOYUX MICIh OJHE MPOTH OJHOTO — HE MEHIIIE 3 M;
— TIpU PO3MIIIEHHI MAIlIMH THJIBHUMU OOKaMH OJIMH JI0 OJJHOTO — He MeHIe |
M;
— IIPU PO3MIIICHHI MalllMH TIePEAHIMU 1 TUILHUMH OOKaMH OJlHa 0 OJHOI — HE
MeHie 1,5 m.
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OOnaaHaHHS A7 KOHTAKTHOTO 3BApIOBAHHS CIIJI PO3TAILIOBYBATH Tak, MI00
BUKJIIOUUTH  BIUIMB  IIKIMBUX  (akTopiB  (3BaproBaJbHUX  aepo30JIiB,
€JICKTPOMAarHiTHUX BUIIPOMIHIOBaHb) Ha IHIIKX IPaIliBHUKIB.

TpyOornpoBoAM T1IAPOCUCTEM BHCOKOTO THCKY, III0 pO3TAIIOBaHI B 30H1 POOOTH
00CJIyroByHOYOTr0 NepcoHaly, HOBUHHI OYTH 3aKPUTI 3aXUCHUMHU €KpaHAMHU.

CramioHapHi po0oyi Micus i 3BaprOBaHHS METaJOKOHCTPYKIIM Macoro
noHaj 15 kr moBUHHI OyTH 00JaJiHAHHI BaHTAXXOITHOMHUMHU MIPUCTPOSIMHU 3T1THO 3
CIT Ne 1009-73.

CramioHnapHi po0odi MicCIIsl, TOCTH Ta CTEHIM IS TUX CIOCOOIB 3BaprOBaHHS,
K1 CYNpPOBOJKYIOTbCS BUAUICHHSM Yy MOBITPS po0OOYOi 30HM aepo30JiB 1 rasis,
HAJICKUTh 00JIaTHATH MPUCTPOSIMU MICIIEBOI BUTSKHOI BEHTHJISIIII Ta aTeCTyBaTH iX
Ha BiamoBigHicTh HOpMam [JIK.

Po6oue miciie 17 3BaproBaHHs BUPOOIB 3 MiAIrpiBaHHIM Mae OyTH oOsiagHaHe
eKpaHaMH, YKPUTTSAM [UJIs MIJICPITUX BUPOOIB, sIKi 3a0e€3MeuyroTh 3MEHIICHHS
OmMpoMiHEHHsI 3BapHHUKa BiamoBigHo 3 BuMoramu JICH 3.3.6.042-99. OGnamHaHHS
JUISL TyTOBOTO 3BapIOBaHHS B 3aXMCHMUX ra3axX 1 ra3oBHX CyMIilllaXx MMOBUHHO MaTu
3axXMCHI (MepeHOoCHI abo CTalloHapHi) eKpaHu, sKi 3a0e3MedyloTh 3aXHUCT
CJICKTPO3BAPHUKIB BiJ] ONTUYHOTO BUITPOMIHIOBAHHSI.

[IynbT omeparopiB Jjisi aBTOMATHU30BAaHOTO 3BapIOBAHHS BEIMKOTa0apUTHUX
BUpPOOIB 3 MIAIrpiBaHHSIM TOTPIOHO po3MilmaTh B KaOiHAX, BUTOTOBICHUX 3
TEPMOI30JISILIITHOr0 Marepiainy 1 00JlafHAHUX KOHJIMIIOHEpaMHU, BUKOPUCTOBYBATH
JTUCTAHIIfHE KEepyBaHHS IMPOLECOM. 3a YMOB, IO AaBTOMATH3AIlisl MPOIECY
3BaplOBaHHd 3  MIJICPIBOM  HEMOXJIMBA,  HEOOXIIHO  BUKOPHCTOBYBATU
TEIUIO130JIA1I1ITHI KUIMMKH (a30€CTOBI Ta 1H.), TETUIO130JIALI1I1HI BOI00XOJIOKYBAIbH1
KOCTIOMM, BJIAIITOBYBAaTH I€pepBy B poOOTI, NPOBOAUTH iX B MICHIAX 3
ONTUMAJIHLHIUMH METEOPOJIOTIYHUMHU YMOBAMHU.

[lin yac BHUKOHAHHS 3BaprOBAILHUX POOIT HA BIJKPUTOMY IOBITPI Hal
oOnaHaHHSAM Ta 3BapIOBAJILHUMH TOCTaMHM TOBHHHI OYTH CIOPYJKEHI HaBICH 3
HErOpIOYMX MarepiaiiB. 3a BIJCYTHOCTI HaBICIB POOOTH MO 3BAapIOBAHHIO IMiJI Yac
aTMOC(EpHHX OTAa/IiB MPOBOIUTH 3a00POHSIETHCS.

3BaproBalibHI pOOOTH Yy 3aMKHEHOMY a00 OOMEKEHOMY MPOCTOpl MOBUHHI
MPOBAUTUCH T KOHTPOJEM JBOX CIOCTEpiradiB 3 KBali(ikalliifHOI TPYMoO 3
oe3mneku mparli He HiK4e II, SKMM HaNeXKUTh 3HAXOAUTUCH 330BHI. 3BapHUK IMOBUHEH
MaTH 3aM001KHUM MOSIC 3 KAHATOM, KIHEIlb IKOTO 3HaXOJIUThCS Y CIIOCTEPIraviB.

Po6oui wmicus, posramoBadi Buie 1,3 M Bif piBHS 3eMil ab0 CYUUIBHOTO
MOKPUTTS MOBUHHI OyTH OCHAILEHI OropoXamMu BUCOTOIO He MeHm 1,1 M 3rigHo 3
['OCT 12.4.059-89.

JIns BUKOHAaHHA 3BaplOBAJIbHUX POOIT HA BHUCOTI OuIblie 5 M ciaif
YCTAaHOBJIIOBATH PUINTYBaHHS (IJIOIIAQJKH) 3 HECHMAIMMHUX MaTepiamiB 3rigHO 3
Bumoramu ['OCT 26887-86, I'OCT 27321-87, T'OCT 27372-87. Ilpairoroui
3000B’s13aHI ~ KOPUCTYBAaTUCh  BOTHECTIMKMMM  3alOODKHMMM — MOsicaMM  Ta
CTpaxyBalbHUMHU (hajamMu 3 KapabiHaMH, a TaKOX CHCIIAIBHUMH CYMKaMu IS
IHCTPYMEHTY Ta 30MpaHHs HEIOTapKiB €JIEKTPO/IIB.
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He nomyckaerbcs mpoBeAEHHS 3BaprOBaJbHUX POOIT 0€3 BKMBAHHS 3aXOJIiB,
[0 BHUKJIIOYAIOTh MOXIIMBICTh IMOXKEXKI SK IIJI 4Yac 3BapIOBaHHS, TaK 1 IMICIA
3aKIHYEHHS.

Ilix 4ac mpoBeleHHsS 3BapIOBAIbHMX POOIT Ipu Temmneparypi Hmxue -20°C
MOBUHHI OyTH 3a0e31eueH1 YMOBH, sK1 BianoBinaroTs Bumoram JICH 3.3.6.042-99.

6.7. Enextpo0e3neka 3BapoBajJbHUX PoOiT

Enextpuune oOnagHaHHS, IO 3aCTOCOBYETHCS IS 3BapIOBaHHSA, 1 HOTO
eKcIuTyarariss moBuHHI Biamosimatu Bumoram JIHAOIT 0.00-1.32-01 ta JJHAOII
0.00-1.21-98.

Kopmyc 6yap-s1K01 e1eKTpo3BapioBaIbHOI YCTAHOBKH HEOOX1IHO 3a3€MITIOBATH.
3axucHe 3a3eMJICHHs 1 3aHyJieHHS BUKOHYyeThcs 3riqHo 3 ['OCT 12.1.030-81.
[locniioBHE BKIIOYEHHS B 3a3¢MIIIOIOYMNA  TMPOBIJHUK JIEKUIBKOX — amaparib
3a00POHSETHCS.

OxpeMi €JIeMEHTH 3BaplOBaJbHOTO KOJa, a TaKOX BIAPI3KH 3BaprOBaJIbHUX
ka0enmiB TpH HaApOLIyBaHI JIOBKMHU TMOBUHHI OyTH 3’€HaHI P03’ €MHHUMHU
3'enHyBaIbHUMU ~ MydTaMu. 3a00pOHSIETbCS 3 €HYBATH  3BapIOBAJIbHI  KOJIA
CKpyTKaMu 3 orojeHuM kabenem. CTpyMoOmiABigHI KaOel 3BaprOBaJIbLHOrO KoJia
MOBUHHI OyTH MO BCIM JOBXKHHI 130JIbOBaHI Ta 3axXMINEHI BiJ] MEXaHIYHUX
YIIKOJ[)KCHb.

3BOPOTHIM TMPOBOJIOM, IO 3’€JIHY€ 3BaprOBAJIbHI BUPOOM 3 JIKEpPEIOM
3BapIOBAILHOTO CTPYMY, MOXYThb CIYTyBaTH THYYKi, @ TaKOXX METaNiuHl IIMHU
JIOCTaTHBOTO Tepepidy, 3BapIOBalibHI IUIMTH 1 cama 3BapioBaHa KOHCTPYKIIIS.
BukopuctanHs B SIKOCTI 3BOPOTHBHOTO MPOBOAY MEPEXKI 3a3€MIICHHS METaJIeBHX
OyIiBeNbHUX  KOHCTPYKIIM  OymiBmi, KOMYyHIKamiii 1  HE3BapIOBAJIBLHOTO
TEXHOJIOTIYHOTO O0OJIalHaHHA 3a00pOHSAETHCA. 3’€MHAHHSI MIK COOOK OKpPEMHUX
€JIEMEHTIB, ULI0 BHKOPUCTOBYIOTHCA B SKOCTI OKPEMOIO IIPOBOAY, IOBHUHHO
BUKOHYBATHUCSI PETENIbHO (3BaplOBaHHSIM a00 3aTHCKaHHSM CTpyOIuHow). [lpu
3BapIOBaHHI KPYTOBHX IIIBIB JOMYCKA€ThCS 3’€IHAHHS 3BOPOTHHOTO TPOBOAY 3
BUpPOOOM, IO 3BAapIOETHCSA, 3a JOMOMOTOK) KOB3KOTO KOHTAKTy. 3aTHCKaHHS
BTOPUHHOI 0OMOTKH TpaHcPopMaTopa, 0 SIKOTO MiIKII0YAETHCS 3BOPOTHIN TPOBI, a
TaKOX aHAJIOTIYHI 3aTHCKayl y 3BaprOBaJbHUX BUIIPAMISYAX 1 F€HEpaTOpax, B SAKUX
OOMOTKH 30Yy/KEHHSI MIIKIIOYAIOTHCS A0 PO3MOALIBUOI €IEKTPUUYHOI Mepexi 0e3
PO3IISAI0OYOro TpaHchopMaTopa, HEOOX1AHO 3a3eMITIOBATH.

ko ycraHoBKa Mae€ KiJbKa MYyJbTIB KEPyBaHHSA, OOCIYrOBYBaHHS SIKUX 3
OJTHOTO POOOYOrO MICIsl HEMOXKJIMBE, KOXKEH MyJIbT TOBHHEH OyTH OOJaJHaHUM
amapaToM pPYyYHOro aBapiiHOro BiJKIrOYeHHs. Ha ycraHoBkax a00 aBTOMATHYHHUX
JHIAX 3 BETUKUM (PPOHTOM OOCIYrOoBYBaHHS KHOTKHA aBApPIMHOTO BiJIKIIFOUCHHS
MOBHHHI PO3TAIIOBYBAaTHCS OAHA BiJl OofHOi Ha BiacTaHi He Outbme 10 m. Knomku
KEepPYBaHHsI, 1[0 BUKOPUCTOBYIOTHCS y TAKUX BHIIAJKaX, TOBUHHI MaTH 3alliOKH, SKi
3a0€3MeuyI0Th TUTbKH MPUMYCOBE TOBEPHEHHS KOHTAKTIB Y TOYaTKOBHUH CTaH.

Axmo nns 3a0e3medeHHs OE3MEeKH TPAIIOI0YMX  YCTAaHOBKOIO HEOOX1THO
KepyBaTH OJHOYACHO OOOMa pyKaMH, CHCTeMa KEpPYBaHHS TOBUHHA 3a0€3MeUnuTH
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JBOpYYHE BKJIOYEHHS, IO JOMYCKAa€ MOXJIMBICTb IYCKY YCTAHOBKM TUIBKU
OJIHOYACHUM  BKJIIOUYCHHSIM  IMYCKOBUX KHOINOK (PYKOSITOK), $KI TOBHUHHI
posramoByBaTucs Ha Biactani 300-600 MM oxHa Bim omHoi. B ocobiuBo
BIJNOBIAAJIBHUX BUNAJAKaX JUIsl JBOPYYHOrO BKIIFOUEHHS [MOBMHHA OyTH IependadyeHa
IPOTU3AKJIMHHA CXEMA, sIKa BUKJIIOUA€E MOXIIMBICTh pOOOTH Ha YCTAHOBLII, SIKILO OJHA
3 KHOIOK (PYKOSITOK) BKJIFOUEHHS 3aKJIMHEHA.

Cxema mnpuU€IHAHHS JACKUIBKOX JOKEpET 3BaplOBAJIBHOTO CTPyMy, IO
OpalioTh Ha OAHY 3BapIOBAIIbHY Jyry, IOBUHHA BUKJIIOYATH MOXIIUBICTh
OJIep>)KaHHS MDK BHpPOOOM 1 €JeKTPOAOM HaIlpyTrH, IO MEPEeBHUINYE HANOLIbIIY
HAIPYTY XOJIOCTOTO X0y OJHOTO 3 DKEPEI 3BapIOBAIILHOTO CTPYMY.

3BaploBaibHI yCTAaHOBKM MAalOTh OyTH 3axHIleHi 3anoObDKHUKaMu abo
aBTOMAaTaMHU 31 CTOPOHU MEPEX1 KUBJICHHA. bararomoctoBi 3BaproBajibHI arperaru,
KpIM 3axXUCTy 3 OOKy Mepexi >KHBJICHHS, NMOBHHHI MaTH y 3arajJlLHOMy MpPOBO/II
3BApPIOBAJILHOTO JIAHLIOTA ABTOMATUYHUI BUMHKAd Ta 3alO0DKHMKH Ha KOYKHIM
IPOBO/I1 Ha 3BapIOBAJILHOMY IIOCTY.

VYci enexTpo3BaproBalibH1 YCTAHOBKH 3 DKEPEIaMU 3MIHHOTO 1 CTaJIOr0 CTPyMY
y BUIIAJKaX 3BapIOBAHHA B 0COOJIMBO HEOE3MEUHUX YMOBAX (3BAPIOBAHHA Y CEPEINHI
METaJIeBUX E€MHOCTEH, KOJIOJA31B, BIJACIKIB, Ha IOHTOHAX TOIIO) TOBHHHI OYyTH
oOnagHaHl MPUCTPOSIMM ABTOMATUYHOTO BIAKIIOYEHHS XOJIOCTOIO Xoay abo
oOMexeHHa #oro Hampyrd g0 12 B wHe mizHime 1 ¢ micias po3MUKaHHS
3BapIOBAILHOTO JaHItora. OOMEKHUK, BUKOHAHWUN y BUTJISAI OKPEMOi MPHCTaBKH,
Mae OyTH 3a3€MJICHUI OKPEMHM MTPOBOIOM.

3aMKHYTI POCTOPHU pe3epByapiB, KOTIIB, METAJIEBUX €MHOCTEH, BIJCIKIB 1 T.J.
Nl Yac BHUKOHAHHS 3BaplOBAaJbHUX POOIT, HAIUIABJIEHHS 1 pIi3aHHSA [OBUHHI
OCBITJIFOBATUCA CBITWJIBHUKAaMHU 3 Hampyrow He Buule 42 B, ycTaHOBIEHUMHU 330BHI
3BaprOBaHOr0 BHUpPOOY, a00 pPYYHUMH NEPEHOCHUMH CBITUJIBHUKAMH 3aKpPHUTOIO
BUKOHAHHS 3 Hampyroto He Outein 12 B. Tpancdopmarop st mepeHOCHHX
CBITUJILHUKIB HEOOXIJTHO BCTAaHOBJIIOBATH I103a 3BaprOBaHUM BHPOOOM, a HOTO
BTOPUHHY OOMOTKY — 3a3€MJIUTH.

3acTocyBaHHS aBTOTPAaHC(OPMATOPIB Ul 3HWKEHHS HANpyrd >KUBJICHHS
CBITUJILHUKIB 3a00pOHSAETHCS.

EnexTpo3BaproBasibHUN THCTPYMEHT (€JIEeKTPOJAOTpUMAYi, €IeKTPOIasIbHUKH,
CJICKTPOPI3aKu) HE MOBHHHI MAaTH BIIKPUTUX CTPYMOBEIAYUYHX UYACTHUH, & PYKOSTKHU
HEOOX1THO BUTOTOBJISITH 13 CTPYMO130JII0OI0UMX MaTepiaiB.

3a00pOHSIETbCS  3aJIMIIATH  HAa PoOOOYOMY MiCIl  €JIEKTPO3BAPIOBAIBHUIMA
IHCTPYMEHT, IO 3HAaXOIWUThCS MiA Hamnpyrow. llepecyBHi enekTpo3BaproBajbHI
YCTaHOBKH 1]l Yac iX mepecyBaHHs HEOOX1JHO BIAKIIOYATH Bl MEPEXKI.

[Ipuennanns 1 BiA'€HAHHS BIJT MEpEXl €JIEKTPO3BAPIOBAIBHUX YCTAaHOBOK,
MEPEKITIOUEHHST 3BapIOBAIBHOTO CTPYMY PYKOSITKaMH, PO3TAIIOBAaHWUMH B CEPEIUHI
YCTaHOBKHM 3a [JBEpISITAMM, IO HE MAalOTh MPHUCTPOIO OJIOKYBaHHS, a TaKOX
CTIIOCTEPEKEHHS 3a CIPAaBHUM CTAaHOM YCTAaHOBOK Y IPOILIECI eKCIuTyaTailii MOBUHHO
BUKOHYBATHCSI €IEKTPOTEXHIUHUM MIEPCOHATIOM.

Becb mepconai, 1mo o0CIIyroBye €leKTPO3BapIOBANIbHI YCTAHOBKH, IMOBHUHEH
NEPIOAUYHO MPOXOJUTH IHCTPYKTaX TMPO HEOE3MEeKy eJNeKTPUYHOro CTpyMy 1
criocoOu HaJlaHHS MEPILOT TOTOMOTH.
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6.8. Bumoru 0e3nexku npu BUKOPUCTAHHI 0aJ10HIB 3i 3pilXKeHUMHU razamu

bamonn nns CTUCHYTHX, 3pIDKEHHX Ta PO3YMHEHUX Ta3iB 3a BUMOTaMHU
oesneku (JIHAOIT 0.00-1.07-94) BumisieHO B OKpeMy TpyIy O0’€KTIB MiJABHIICHOI
HEOE3MeKN — MOCY/UH, 1110 MPAILIOIOTh I11]] TUCKOM.

Po3paxynku 6ajoHIB Ha MILHICTh, iX BUTOTOBJICHHS Ta €KCIUTyaTallis TOBUHHI
3niMcHIOBaTHCH BiANOBIIHO 10 HJI (HOpMaTHBHA JOKYMEHTAllisl — MpaBuUJa, IepKaBH1
1 ramy3eBl CTaHAApTH, TEXHIYHI YMOBHU, KEpiBHI JOKYMEHTH Ha MPOEKTYBaHHS,
BUTOTOBIICHHS, = PEMOHT, PEKOHCTPYKIIII0O, MOHTaX, HAKIaJgKy, TEXHIUHE
J1arHOCTYBaHHS Ta €KCILTyaTaIlio).

OcHOBHE TpU3HAUYEHHs OANOHIB — 30epiraHHs, MEePeBE3CHHs Ta BUKOPUCTAHHS
CTHCHYTHX, 3PIIDKEHMX Ta PO3YMHEHHX TrasiB. B mepeBakHill OLTBIIOCTI THUCK B
Oamonax micas ix 3amoBHeHHS jocsarae 15-18 MIla. OcranHe € cepilo3HOIO
HEOE3MEeKOI 3 TOYKH 30pY MOXIUBOro (izuyHoro BuOyxy. Kpim Toro, ¢izuuni
BUOYXH MOXYTh CYNPOBOIKYBATUCHh XIMIYHMMH (SIKIIO B OajoHax Oynau Toproui
razu) BuOyxamMu a0O panTOBUM 3a0pYJHEHHSM /0 HEOE3MEeUHUX KOHIICHTpaIlli
MOBITPsS poOOUYOT 30HU TOIIO.

Biporigaumu npuurHamMu BHOYXY OajOHIB € yJapu, MEPENOBHEHHS OallOHIB
3pIKEHUM Ta30M, IIBUJIKE HATIOBHEHHSI, SIKE CYNPOBOIKYETHCS PI3KUM HarpiBaHHSIM
OaJIOHIB CTOPOHHIMM JDKEpeJlaMHd TeIjia, KOPO3iiHI TMOIIKOJKEHHS MeTamy,
MONaJaHHs HAa BEHTWIb KHCHEBOTO OaJloHa MacTWJI Ta I1HII TOPYUIEHHS BUMOT
Oe3MeKH 11 Yyac eKcIuTyararii OaJoHiB.

Oco0nmuBO HeOe3MeuyHUM Mij Yac eKcIulyaTallii OajoHIB € iX HarpiBaHHS 3a
PaxyHOK COHSYHOI pajiaiiii 4d IHIIUX JDKEpeNl, TOMY M0 KoedillieHT 00eMHOro
PO3ILIMPEHHS 3P1HKEHOTO ra3y B cepeaHbomy y 20 pa3ziB OuIbIIIE, HIK BOJH, III0 MOXKE
NPUBECTH A0 (HI3UYHOro BUOYXY OanoHa.

Cnenudiuny HeOe3meKy sSK cepeoBUIle I 30epiraHHs B OajoHaX SBJISE
co0010 aneTuwieH. AleTWeH y 3BUYaliHUX OanoHax BUOyXae y pas3l MiABUIICHHS
tucky moHax 0,1 MIla. Tomy s 30epiranHs 1 TepeBE3EHHS allETUIICHY
BUKOPHCTOBYIOTHCS 0aJIOHH, 3aMTOBHEHI MOPUCTOI0 MACOI0, TPOCOYCHOIO alleTUIICHOM
— PO3UYMHHUKOM alleTUJICHY.

banonu moBWHHI MaTH BEHTHJIb 3 OOKOBUM IITYIIEPOM 3 JIIBOKO Pi3600I0 AJIs
OaloHIB 3 TOPIOYMMH Ta3aMu 1 MPaBOO — JJIsg OaJOHIB KHCHEBUX Ta IHIIHMX
Heroprouux rasis. banonu emuictio monan 100 1 moBUHHI MaTH 3an001KHUIN KJIaIaH 1
MOCTAYaTUCS 3 MacrnopToM. bajoHu 3 BKa3aHOI €MHICTIO IS 3P1IPKEHUX Ta3iB, SIKI
BUKOPHUCTOBYIOTHCS SIK TPABWJIO Ha TPAHCIOPTHUX 3aco0ax, TOBWUHHI MAaTH
MOKAKYUKHA MAKCUMAJIbHOTO PIBHSI HAIOBHEHHS a00 MOKAXXYMKU PIBHS 3P1IPKEHOTO
rasy.

VYei Ganonu st BUOYXOHEOE3MEYHMX TOPIOYMX PEYOBHUH Ta MIKIIIUBUX
pedoBuH 1-ro 1 2-ro kiaciB 3a 'OCT 12.1.007 noBHHHI MaTH 3ariymKy Ha O0KOBOMY
HITYIIEpI.

Ha cdepuuniii yacTuHi KOKHOTO METajeBOrO OajoHa MOBHHHI OyTH BHOWTI
YITKO BUJUMI JaHi: TOBApHUU 3HAK BUPOOHWKA, HOMEpP OajoHa, Maca MOPOKHHOTO
OamoHa (KT), JaTta BUTOTOBJIEHHS 1 YEProBOrO OISy, poOo4Mii i MPOOHUN THUCK
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(MIIa), emuicts Oanona, kineiMo BTK BupoOHuka, HOMep cTaHmapty sl OanoHIB
€MHICTIO OlIbIIIe 55 1.

30BHINIHS TOBEpXHs 0anoHIB (GapOyeThCs 1 Ha Hii HAHOCATHCS HATMCH 1 CMYTH
BIAMOBIAHO 710 BUMOT IIpaBuii. 30BHIIIHS MOBEPXHS OAJIOHIB JJII HETOPIOYMX Ta3iB
bapOyeThCcss B YOPHUH KOJIp, OUIBIIOCTI TOPIOYMX — YEPBOHUM, BOJHIO — TEMHO-
3€JICHUH, alleTUJIeHy — O, HadTorasy — Cipuid, KUCHIO — TOJIyOuH 1 T. 1H..

BaxxnuBuM 3axo70M 110710 3a0e3nedeHHsT O€3MeUHO0i eKCIuTyaTarii 0aJoHIB €
npoBefeHHs ix mepeBipku. IlepeBipka OanoHiB (32 BHUHATKOM OajoOHIB MAJis
alleTUIICHY) BKIIOYA€ BHYTPIIIHIN 1 30BHINIHIN OTJIA, EPEBIPKY MACH 1 EMHOCTI (17151
HE3BapHUX OaJIOHIB €MHICTIO BiA 12 10 55 miTpiB) Ta ripaBiiddi BUIPOOYBaHHS.

[lepBunnHa nepesipka 6anoHiB nmpooauthes BTK mianpuemcTBa-BupoOHHKA 1
KpIM TepesliyeHoro BHILE BKIIOYa€e MHEBMAaTUYHI BUIIPoOyBaHHs. JlaTa mpoBeAeHO1 i
HACTYITHOI MEpEeBIpKH BUOMBAETHCS HA TOPJIOBHHI OajoOHa, a pe3ynbTaTd MEepeBIpKU
pPEECTPYIOThCSI Yy KHHU31 peectpaiiid. BemuuumHa THCKy Tpu  TiApaBiIidHHX
BUNPOOYBAaHHIX MOBMHHA OyTHM He MeHma 1,5 poboyoro, a mpu MHEBMATUYHUX —
JIOPIBHIOBATH pOOOYOMY, MPU MTHEBMATUYHUX BUIPOOYBAHHIX OAJIOH 3aHYPIOETHCA Yy
BOJY.

[ToBTOpHI TIEepeBipKU OATOHIB MPOBOASATHCS HA MIJIPUEMCTBAX-HAIOBHIOBAYaX
Yyl HANOBHIOBAJILHMX CTAaHINAX, SKI MalOTh BIJANOBIJIHUM JIO3BII BIJ OpraHiB
JepxHarnsgoxopoHnpaii. Y  pa3i  TO3UTUBHUX  PE3yNbTaTiB  MEpOBIPKH
MiIPHUEMCTBO, K€ HOTO MPOBOAMIIO, HAHOCHUTH HA TOPJIOBUHY CBOE KJIEHMO, JaTy
MPOBENCHOI i HACTymHOI TEpeBipKM 1 pOOWUTH BIATOBIAHHWKA 3amuc B JKypHAII
BUNPOOYBaHb — 3riHO 3 BUMoramu H/I.

bamonu mis aneTusieHy MpoXoasaTh MEPBUHHI MTHEBMATHYHI BUMIPOOYBaHHS Ha
MIJMPUEMCTBAX, [0 3aMOBHIOIOTH 111 0aJOHU MOPUCTOI0 MACOIO, a MEpPIOAUYHI — Ha
alleTWJICHOBUX HAMOBHIOBAJBHUX CTAHIISAX KOXHI 5 pokiB. CTaH mopucTOi Macu
NepeBIPSAEThCA KOXKHI 24 Micdlll, mpo 10 Ha OalloH1 HAHOCSATHCS JATH TEPEBIPKH,
KJICMO HAINlOBHIO BaJbHOI CTaHIii, Kieimo (3 300paxkeHHsM OykB IIm) mpo
NepeBIpKy 1 3aI0BUTbHUN CTaH MOPUCTOi MacH. [[HeBMaTHyH1 BUMPOOYBaHHS OAJIOHIB
JUTSL alleTUJICHY TIPOBOJUTHCS a30ToM T TuckoMm 3,5 MIla. PesynbTaTu nepeBipku
OaJIOH1B, 3aHOCATHCS J10 )KypHATY BUIIPOOYBaHHS.

Skmo mig vac ommsay OaloHIB BHSIBIACHI TPIIIUHHU, TUTIBKM BM STHHH,
pPakOBUHM Ta PHUCKM TrIuOUHOW Outbiie 10% TOBIIMHU CTIHKH, HAJIpPUBHU 1
BULLEPOJIEHHSI, TO OaloHUW OpakyloTbCs. 3ajeXxHO Bl BTpaTH Macu OalioHy
NEepPEeBOASTHCS HA MEHIIMN poOOYMi THCK, a y pa3l 3MEHIlIEeHHd Macu Oublie 16%
a00 30uThIIeHHS TOHaA 3% — OpaKyroThCs.

Excrutyaraitisi, 30epiranHs, TpaHCIOPTYBaHHS Ta HAlTOBHEHHS OaJIOHIB razamu
MOBUHHA TMPOBOJAUTUCH 3a IHCTPYKIISIMU, PO3POOJECHUMU  BIJAMOBIAHO  JO
HOPMATHBHUX aKTiB 1 3aTBEP/KEHUMHU BJIACHUKOM Y BCTAHOBJICHOMY TOPSJIKY.

[IpamiBHuK®, 1O OOCIYrOoBYIOTh OaJiOHW, TIOBMHHI TPOWTH HaBYaHHS,
MepeBipKy 3HaHb, MPOXOJUTH WIOPIYHY TepeaTecTaIlifo 1 MaTh BiJMOBIIHI
MTOCBITYCHHSI.

[Tix gac excruryaTariii 6anoHIB 3a00POHSIETHCS CIPANOBYBATH a3, IO B HUX
3HaxoauThCs, 10 Tucy, meHme 0,05 Mlla, a Bumyck razy B €MHOCTI 3 MEHIIUM
TUCKOM TIOBHHEH 3JIIMCHIOBATUCS uepe3 peayktopu. Ilin gac 3amoBHEHHs OaJIOHIB



132

ra3oM HeoOX1HO TOTpuMyBaTHCh BUMOT IIpaBui momo gomyctumoi Macu ra3y Ha 1
71 00’ eMy OasioHa.

bajionu 3 razom MOXXyTh 30epiratucs SK B CHEIIaIbHUX MPUMIIICHHAX, TaK 1
Ha BIAKPUTOMY MOBITPI 3@ HAIBHOCTI 3aXMCTY iX BIJl aTMOC(EPHUX OIMaaiB 1 COHSYHOI
pamiamii. bajJoHM 3 KHCHEM 1 TOPIOYMMH Ta3aMH 30€pIiraloThCs y BEPTHKAIBHOMY
MOJIOXKECHHI Ha cHeIiaabHux cTeiaxax. [l yac 30epiraHHs B IPUMIIIEHHSIX OaJlOHH
pPO3TAIIOBYIOTh HA BiACTaHI HE MEHIIE 1 M Bij OnajgtoBajJbHUX MPUIIAJIB 1 HE MEHIIE
5 M Bif JKepes BIAKPUTOTO BOTHIO.

Cknaaceki mpuMilleHHs Ay 30epiraHHs OalioHIB, B T. 4. 1 OaloHIB 3
OTPYWHUMHU Ta3aMH, IOBHHHI OyTH BHWKOHaHI BIiJIMOBITHO O BHUMOT YHHHHX
HOPMATUBHUX aKTiB II0J0 X 00’ €MiB, KOHCTPYKIIii, MPOBITPIOBaHHS TOIIO.

[lepeBe3eHHsT HAMOBHEHUX Ta30M OAalOHIB JIOMYCKAETHCA HA PECOPHOMY
TPAHCIIOPTI B TOPU30HTAIHHOMY TIOJIOKEHHI 3 OOOB’SI3KOBUMH TPOKJIATKAMH MiX
OarioHaMu 200 BEPTUKAIBHOMY 3 IPUUHATTSIM 3aXO0/1B 010 TOMEPE/HKEHHS MaIHHS
OanoHiB. TpaHcmopTyBaHHSI OaJiOHIB JIJIi  BYTJIEBOJHEBUX Ta3iB  IOBHHHO
3[1HCHIOBATHCS BIANOBIAHO 10 [IpaBun 6e3nexu B ra30BoOMy rocioiapcTBi.

[lepemimennst OanoHIB B IMyHKTaX HAMOBHEHHS 1 CIIOKHBAaHHSA Ta3iB
JIOTYCKA€EThCS 32 HASBHOCTI 3aXMCHUX KOBIIAKIB HA CHEIlialbHO OOJaJHAHMX Bi3KaxX
abo HowIax.

JInst KUBIIGHHSA 3BaprOBaJIbHUX IIOCTIB Tra3oM BiJ OalloOHIB 1X HEOOXITHO
BCTAHOBJIIOBAaTH Y BEPTUKAIBHOMY IOJIOKEHHI 1 MILHO MPHUKPIIUIIOBATH XOMYTAMH
a00 JaHIIoraMu 10 CTIHOK, SIK1 3a11001ratoTh MOKJIMBOMY IaJIIHHIO OAJIOHIB.

[Inoma, Ha K1 yCTAaHOBIIOKOTH OAJOHU 31 3pIHKEHUM ra3oM, NOBUHHA MaTu
METajJeBe OrOPOJKEHHSA, 100 MK HUMU W OrOpPOKEHHSIM 3alMIIaBCA MPOXiJ
mupuHO0 He MeHm | M. [ToOnu3y OanoHIB HE MOXHA BCTAaHOBIIIOBATH JIKEpENa
HarpiBaHHs. bajJoHM BapTO pO3TAllIOBYBAaTH Ha BIJICTaHI HE MEHII | M BiJ mpuiaaiB
OMaJICHHd W HE MEHII 5 M BiJl 3BapIOBAJILHOTO TMaJbHUKA, HATPIBAJbHUX TCYCH,
BIJIKPUTOTO BOTHIO Ta 1HIIMX MOTY>KHUX JPKEPEN TeTIOTH.

[Tin yvac BimOopy rasiB 3 OajoHa 3 BYIVIGKHCIHM Ta30oM 3a00pOHSETHCSA
MiIrpiBaTH TPYOHW 1 amapaTd BIAKPUTHM BOTHEM, PI3KO TMEPErMHATH 3’ €IHYBAJIbHI
nutanryd. [1lo0 yHUKHYTH 3aMep3aHHsl B 3UMOBUH dac, OAIOHU 3 BYTJIEKHUCIIUM Ta30M
30epiraroTh B ONAITIOBAILHOMY MPUMIIIEHHI.

Excrnmyarariss O6ajioHiB 31 3pIDKEHMM aproHOM Ma€ 3/1HCHIOBAaTUCH 3
JOTPUMYBAHHSM JTOJIATKOBUX 3aXO0/iB O€3MeKu:

— CIOPOXKHIOBaHHS KOHTEWHepa CiiJf pPOOUTHU TUIBKH 3 JOHOMOIOIO
BUIIAPOBYBAYa;

— BIJIKpUBATH i 3aKpUBaTH BEHTUJI1 TpeOa MjIaBHO Oe3 MOIITOBXIB U yJapiB;

— HE MOJKHA MIATATYBAaTU OOJTH U CAJIbHUKU Ha BEHTWISIX Y TPyOONpoBOIax,
K1 IepeOyBalOTh IiJ] TUCKOM;

— BiJI'€IHYBATH NUTAHTU JTO3BOJISETHCS TUIHKU MICIS TTIOBHOTO BUTIAPOBYBAHHS
aprony;

— Mg yac BiA'€IHAHHS IUIAHTIB OOCIYrOBYIOUOMY II€PCOHATYy HE MOXKHA
CTOSITH HaBIIPOTH, OCKUIBKK MOXKE BiIOYTHCHh BUKWIAHHS 31 NUIAHTY Ta3omoaioHOTo
a00 3p1IPKEHOTO apTroHY;
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— HE MOJKHA JIOMTYCKaTH MOTPAIUIIHHA aproHy Ha LIKIPY JIFOJUHU, OCKIIbKU BIH
BUKJIMKAE BAXKKE OOMOPOKEHHS.

Enextpo3BapHuUK mijg 4ac ojiepKaHHs HOBUX OaJIOHIB Ha poOoUe Miclie, MepIl
HDK MIIKIIOUYATA 0 HBOTO amaparypy, MOBHHEH NEPEeBIPUTH YEProBy HaTy ix
BUNPOOYBaHHS 1 y BUIAJAKY BHUSBICHHA 3aKIHUCHHS TEPMIHY UYEproBOro
BUNPOOOBYBaHHS 3000B’s13aHMI TOBEPHYTH TaKUi OajOH Ha3aJl 3 HAIMCOM KPEi101o
Ha Oanoni «O0epexHo! [loBHUN — MUHYB TepMiH BUNpPOOYyBaHHs». Ekcrutyararis
0aoHiIB 3 3aKIHUEHUM TEPMIHOM BUIPOOYBaHHS 3a00POHSETHCA.

TparcnoptyBaHHsi OalOHIB TOTPIOHO 3MIMCHIOBATH 3 JOTPUMAHHSM TaKUX
BHUMOT:

— Ha OayioHaxX MOBUHHI OyTH 10 KIHIIS 3aKpy4yeHi 3aro01>KH1 KOBIAKH;

— OaJoHU HEOOXIAHO YKIaJaTH B JAEPEBSHI THi3ma, 0OOMTI BOWMIOKOM abo
THIITMM MaTepiasioM, 10 obepirae 0aJoHM Bija yAapiB;

— M Yac 3aBaHTAXEHHS OUIbIIe OJHOTO psxy OaloHIB HEOOXITHO
3aCTOCOBYBATH MPOKJIAJAKA HA KOXKEH Dsii JUisl 3amoOiraHHs iX 3ITKHEHHS OJWH 3
OJIHAM; JTO3BOJISIETHCS 3aCTOCOBYBAaTHM B SIKOCTI IMPOKJIAJOK TEHHKOBUU KaHAT
J1aMeTPOM HE MEHIII 25 MM U KUIbIIS 3 TYMHU TOBIIMHOIO HE MEHIII 25 MM;

— MiJl Yac 3aBaHTAXCHHS W PO3BAHTAKEHHS OaIOHIB HE MOXKHA JIOMYCKAaTH iX
CKUJIaHHS 1 yIapy OJIUH 00 OJTHOTO;

— 3a00pOHSIETHCS 3aBaHTa)XyBaTH OAIOHM HAa aBTOMOOUI ¥ 1HIIMI TPaHCTIOPT
3a HasBHOCTI B Ky30BI Opydy, CMITTS W CHiIIB Maclia, 3aBaHTaXCHHS U
pPO3BaHTAXEHHs OaJOHIB TMOBHMHHO HPOBOAUTHUCS pPOOITHUKAMHU, IO MNPOUIIH
CHellaJbHUM THCTPYKTAX;

— Yy JITHIO mopy OajloHW MarTh OYTHU 3aXMIIEHI BiJ Al COHSYHUX MPOMEHIB
Ope3eHTOM a00 1HIIHUM IMOKPUTTAM.

[lepemimat OajnoHM Ha HEBEIWKI BiacTaHl (y Mexax poOOYoro Micis)
JTO3BOJISIETHCS IIJIIXOM KAHTYBaHHS B TPOXU HAXWIOMY TMoOjoKeHHi. [lepemimaTu
OaJIoOHU 3 OJIHOTO MPUMIIICHHS B 1HIIIE, HABIThH SIKIIO Il MPUMIIICHHS CyMiXkH1, Tpeba
TITBKM Ha CHEIaJbHO MPUCTOCOBAHUX [IJISI IIHOTO HOCHWIJIKAX, SIKI 3a0€3MedyroTh
Oe3reyHe epeHeceHHs. 3a00pOHIETHCS TIEPEHECEHHS OaIOHIB 0€3 HOCUJIOK Ha pyKax
1 TIeYax.

3a00poHSIEThCS 3HIMATH KOBMAaK 3 0ajoHa yaapaMu MOJIOTKA 3a JIOMOMOTOIO
3yOmwia 49 1HIIUX 3aco0iB, fAKI 37aTHI BUKIUKATH I1CKpy. SIKIIO KOBMAaK He
BIJIKpYUYEThCS, OAJIOH MOBUHEH OYTH BIAIpPaBICHUI 3aBOAY-HAlOBHIOBady (LIEXY-
HaIOBHIOBauy) 3 HanmMcoM kpeior «OoepexxHo! [ToBHMIT — HecTipaBHUIY.

[Ticnst 3HATTS KOBMaka HEOOX1HO OTJISIHYTH 1 MEPEBIPUTH IITYyIEp OajoHa HA
BIJICYTHICTh BUIAMMHUX CJIJIB MacTujia W KUpPIB Ta CIPaBHICTh Pi3bOM MITyLEpa i
BEHTHIISL.

[lepen mpueaHaHHAM penyKTopa IO OajgoHa BapTO MPOAYTH IITYIEp OaloHa
KOPOTKOYACHUM  BITKPUTTSAM BEHTWIS JUII BHUJAAJEHHA CTOPOHHIX YacTOK.
BinkpuBatounii moBuHEH niepeOyBaT OCTOPOHB BiJ] CTPYMEHS Tra3y.

3a00pOHSIEThCSI  KOPUCTYBATUCS PEIYKTOpPAaMH 3 HECIPABHOIO PIi3b00I0 Y
HaKUAHIN raiil Ta 3 1HIIUMH HEIOJIKaMH, a TaKoXX 3 HECIPaBHUM MaHOMETPOM YU
MPOCTPOUYCHUMU KIICHUMaMHU.
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3a060pOoHSIEThCSI PO30MPAHHS 1 PEMOHT BEHTHIIIB OallOHIB CBOIMH 3aco0aMu Ha
pobouomy micii. PEeMOHT MOBHHEH pOOUTH 11€X-HAIIOBHIOBAY.

[IpuennyBatu penykrtop a0 OajgoHa Tpeba CcHeIllalbHUM KIIOYEeM, SKH
MOCTIITHO 3HAXOJUTHCS y €IEKTPO3BAPHUKA.

3a00pOHSIETbCST MIATATYBAHHA HAKUAHOI Tallku peAayKTopa IpH BIAKPUTOMY
BEHTUJII OasioHa.

VY BUNaAKy BUSBJICHHS MPOMYCKAHHS rasy uepe3 CalbHUK MICHs MPUETHAHHS
peayKTopa MIATITYBAaHHS CAJbHUKOBOI TaKM Ma€ BUKOHYBATHCS KIFOUEM TUTBKH
ICJIsI 3aKPUTTS BEHTUIISI OajoHa.

3a00pOHSETHCS PO3TAIIOBYBATH OAJIOHU Y TPOXOJaxX Ta Mpoi3aax.

3a00pOHSEThCS eKCIUTyaTallisi 0ajlloHa 3 BEHTHJIEM, IO Mpoiryckae ra3. IIpo
HECIpaBHUH cTaH OajloHa HEOOX1THO JOMOBICTH KEPIBHUKY ITiIPO3ALTY.

3BapHUK TOBHHEH CTEXKHUTH 3a THM, 100 Ta30Bi OAaJOHM HE HarpiBajgucs i
TeMIlepaTypa HarpiBaHHi 1uX OajoHiB He mnepeBuinyBaita 40°C. bamonu, ski
Harputucs Buiie 40°C, BapTo MOCTaBUTH OKPEMO U MO3HAYUTH Hanmucom «O0epekHo
— OaJIOH 3a3HaB HAJIUIIIKOBOTO HArPiBaHHS!».

VY Bumajky 3amep3aHHs peaykropa abo 3aKpHBalOYOTrO BEHTUJIS OaJIOHIB 3
BYTJIGKHCIIMM Ta30M BUAITPIBATH iX JO3BOJSETHCS TUIBKU BOJOIO, SIKa HE MICTHUTH
MacTuja, py TemiiepaTypi He ouibine 25°C.

6.9. Bumoru 0e3neku npu 3BaprOBaHHi B cepenHi TpPyOonpoBoaiB

3BapHUKHK, IO MPALIOIOTh B CEPEIHHI TPYyOOINPOBOIY, KPIM IMONEPEIHBOIO
MEJIUYHOTO OIJIAY, IOBUHHI MPOXOJUTH NEPIOJIUYHUI OIS yepe3 KoxkH1 12 Mic.

Jns poGoTu B cepenuHi TpyOONpOBOJY HEOOXITHO BUKOHYBATH CHEIllalibHI
BHUMOTHU O€3IEKH.

PobGiTHUK B cepeauHi TpyOOMpPOBOAY MOXE IEpecyBaTHCS Ha BIJCTaHb HE
outbme 36 M Bix Horo Topis 1 3a JOMOMOTOI0 MexaHi3oBaHux 3aco0iB. Ilim dac
nepeMileHHs] poOITHUKA eNEKTPO3BAPIOBATBHUN Kabenh Mae OyTH 3HECTPYMIICHUM.

PoGiTHuKa HEOOXigHO 3a0€3MeUnTH CHEIIaIbHUM 3aXUCHHUM IIPUCTPOEM 3
MOJaBaHHAM CBIXKOT'O TTOBITPS ITiJT HArOJIOBHUH IHUTOK; 0€3 MPUCTPOIO JO3BOJISIETHCS
IpalLoBaTH, SKUIO 3aCTOCOBYETHCS MEXaHIYHA MNPUIUIMBHA BEHTWIISLIS, 32 SKOi
3a0pyIHEHHS MOBITPS 3BAPIOBAIBHUM a€pO30JIEM 1 ra3aMU B CepeIMHI TPyOOIpOBOIY
HE TIOBMHHA TIEPEBUIIYBaTH TPAHUYHO JOMYCTUMHX KOHIICHTPAITIH.

Yepes koxkH1 15 XB poboT poOITHUKH MPOTIroM 20 XB MOBUHHI BIANOYHUBATH
Ha CBIX)KOMY IOBITPI.

bing Topus TpyOOonpoBoAy MOBUHHI MOCTIMHO 3HAXOJUTUCH ABOE CTPAXYIOUUX
poOITHHKIB. MIiX CTpaxyluuMMH ¥ TMpalolouuMH B CEpPEelHMHI TpyOONpoOBOAY
HEOOX1IHO BCTAaHOBUTU CHUTHaJbHUM 3B’s30K. OAHOMY 13 CTpaxylouyux BapTo
MOCTIMHO HOCHUTH 130JII0F0YMN KHCHEBHMM arapar. Y pa3l HeOoOXIJIHOCTI HaJlaHHS
JIOTIOMOTH TIPAITIOI0YOMY B CEepeArHI TPyOONPOBOY CTpaxXylOUuuii poOITHUK HAJIATAE
MacKy 130JII0OI0YOTO KHCHEBOIO amapaTy 1 HeraiHO BHpYIIA€ B CEPEIUHY
TpyOOIPOBOIY O POOOUOTO MiCIIS.
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Enexktpo3BapHUK MOBHMHEH MPALIOBAaTH Ha TYMOBOMY KOBpHUKY. OCBITJICHHS B
cepeauHi TpyOOIrpoBOAY 3A1MCHIOETHCS Bl JKEpesia )KUBJICHHS HAIIPYTO0 He O1IbIIe
12 B.

VY skapki AH1 IpaloBaTH B CEPeIMHI TPYyOONpPOBOIY MOXKHA 3a YMOBH, IIO
TEeMIepaTypa TIOBITpS B HBOMY HE TIOBUHHA TIEPEBHINYBATH TEMIIEPATypH
HaBKOJIMIITHBOTO TOBITPS.

Jlyis 3BaproBaHHSI HEMOBOPOTHUX CTHKIB TPYOOIPOBOIY BapTO 3aCTOCOBYBATH
IHBEHTapHI nepeHocHi Apadunu. I1ix yac 3BapioBaHHS CTHKY OJJHOYACHO TpboMa abo
4OoTMpMa 3BapHUKaMH TpeOa 3acTOCOBYBATH 3aXHCHI KO3UPKH, SKI 3aXHUIIAIOThH
3BapHUKIB, 110 MepeOyBalOTh BHU3Y, BiJ pO30PU3KYBaHHS PO3IUIABICHOTO METATY.

6.10. Bumoru 6e3nexu npu 3BapOBaHHi B 3aMKHYTHX i Ba’KKOIOCTYIHUX
npocropax

J1o 3BaproBajbHUX 1 HAIUIABIIOBAJIBHUX POOIT B 3aMKHYTHHUX 1 BaXKKOAOCTYITHUX
MPOCTOPAX, IO MPOBOJSATHCA 31 CHEIIAIBHOIO J03BOJIY aMIHICTpaIlli MiANPUEMCTBA,
JOMYCKAalOTbCd 0OCOOM JIMIIe 4YoJioBIYoi crari He wmoyoami 20 pokiB 3
KBaTiiKaiiitHOO rpyroio 3 BUMor Oe3neku He Hux4de Il 1, ki He MaloTh MEAUYHUX
IPOTUIIOKAa3aHb. 3BAPHUK [TOBUHEH MPOBOJUTH POOOTH i/l KOHTPOJIEM CIIOCTEpPIraya,
10 3HAXOJUTHCS 30BHI 3aMKHYTOr0 npoctopy. IIpoBoauTu poOOTH B cepenHi TaKuX
IIPOCTOPIB 32 HASIBHOCTI B HUX OTPYWHMX, MOKEXKO- Ta BUOYXOHEOE3MEUHUX PEYOBHH
0e3 1oTprMaHHS BIANOBIAHUX 3aX0/1B Oe3neku 3a00poHseThCs. o moyaTky podoTu
3aMKHYTHIl TpOCTIp TOBMHEH OyTH NPOBEHTWJIbOBAHMM (HE MEHILIE HIXK
II’ITUKPATHOIO 3aMiHOIO TOBITpsA). [lim 4vac poGoTM mOTpiOHO 3/1MCHIOBATH
BIJICMOKTYBaHHSI MOBITPS 13 30HM 3BAapIOBaHHS a00 HAAXOIKEHHSI YUCTOrO IMOBITPS
1] MACKy 3BapHHUKA.

MerasneBi 3aMKHYTiI TTPOCTOPH MOBUHHI OyTH 3a3eMiieHi. SIKIO B 3aMKHYTHX 1
BaXXKOJIOCTYITHUX MPOCTOPax 3BaplOBaHHS BUKOHYETHCS 3MIHHUM CTPYMOM, TO IS
3a0e3nedeHHs] Oe3leKu TMpu  3MiHI  €JIEKTPOiB, TOBHHHI 3aCTOCOBYBATHUCS
oOMeKyBadl HAIPYTH XOJOCTOTO XOy. KO OOMEKEHHS HAIPYyTy XOJIOCTOTO X0y
nepeadaueHo CXEMOI CaMOTro JIKepesia 3BaploBajbHOIO CTPyMy, TO OOMEKHUK He
3acTOCOBY€EThCS. OOMEXXHUK, BUKOHAHUHN Y BUTJISAI MPUCTABKU, BapTO 3a3€MJIIOBATU
OKpeMHM TpoBoAoM. [l 1307smii  Big  3BaplOBAaHOIO  METally MOTPIOHO
BUKOPUCTOBYBATH JIEJIEKTPUYHI MaTpalMd 1 KWAJUMKH, UIIOJOMH 1 pYKaBuLl 3
JIEIEKTPUYHOTO MaTepiaty.

BHyTpilmiHi moBepXHI 3aMKHYTHUX IPOCTOPIB MOBHHHI MaTH TeMIEpaTypy He
Bumy 35°C. Skmo  TemmepaTypa  BUIIAa  HEOOXITHO  BUKOPHCTOBYBATU
TEIUIO130JIAIIMHT KMIUMKHY, UTKH, 3[3. PoG0Ty B cepeauHi 3aMKHYTOI'O MPOCTOPY
npu Temrneparypax mnoBiTps Bumux 40°C moTpiOHO TMPOBOIUTH 3 3aCTOCYBaHHSIM
cnemianbHux 3axoaiB 3axucty 1 313 opraniB guxanus. Kpim 313, 3BapHuUKH, 1110
MpaIiolTh B CEPEAWHI 3aMKHYTHX MPOCTOPIB, TOBHHHI OyTH 3a0e3meueHi
PATYBAJIBHUM CHOPSIKEHHSIM.

[Tepen moyaTkoM poOIT B CEpeaMHI EMHOCTEH 3-I11JT TOPIOYUX PIAMH 1 KHUCIOT
yci pOOITHUKM TOBHMHHI OYTHM [IOKJQJHO MPOIHCTPYKTOBaHI MpPO 3aXOAM IIOZO



136

Oe3neku mpaii. €EMHOCTI HEOOX1IHO MOMEPEeIHbO OYUCTUTH, TPOMUTH ¥ MPONAPUTH
JI0 TIOBHOTO BHUJIAJICHHS 3aJIMIIKIB TOPIOYMX PIUH 3 HACTYIMHUM XIMIYHUM aHaIi30M
CKJIaay TOBITPS cepenoBuiia. POO0oTH B cepeiMHI TaKUX €MHOCTCH BapTO BECTH MU
BIIKPUTHX KPHUIIIKaX JIFOKIB, OTBOPIB 1 HASBHOCTI BEHTHJISLIII.

Skimo ckian piAMHA HEBIIOMUM, TO MIATOTOBKY €MHOCTI J0 3BaplOBaHHS
HEOOX1THO MPOBOJUTH AHAJOTIYHO MIATOTOBIN IMOCYAWH 3-TiJ TOPHOYOi pIAMHHU. Y
€MHOCTI TTOTPiOHO PO3MICTHTH IITATHB IS YKIATaHHS Ha HBOTO €JICKTPOJIOTpUMAaYa
M1 9ac mepeps y poOoTi.

6.11. Bumoru 6e3nexu npu 3BapOBaHHi HA BUCOTi

[Tpu BUKOHAHHI 3BaprOBaHHS HA PI3HUX PIBHSAX MO BEPTHUKaJII NMOBHHEH OYyTH
nepea0ayeHui 3aXUCT MEPCOHAIY, IO MPAIlO€ Ha HUKYE PO3MIMIEHUX PIBHAX, BIJ
NaJIHHS BUIMAJIKOBHUX MPEAMETIB, HEIOTapKiB €JIEKTPOIiB, OPU30K METAITy TOIIO.

Po6oui micis, posramoBadi Buiie 1,3 M Bii piBHS IPYHTY a00 CYLLUIBHOTO
MIePEKPUTTSI, HEOOX1THO 00IaHATH oropoKeHHAMHU BianoBiaHo 10 ['OCT 12.4.059-
89 BucoToro He MeHie 1,1 m.

[Ipyn BUKOHAHHI 3BaplOBaJbLHUX POOIT Ha BUCOTI HE OLIbIIe 5 M HEOOX1THO
CHOPY/IKYBaTH Jiica (TJIOMIAJKKA) 3 HE3roparouux MaTepialliB BIAMOBIHO 10 BUMOT
I'OCT 26887-86, I'OCT 27321-87, I'OCT 27372-87. Ilpu BiACyTHOCTI JiCiB
3BapHUKM TIOBMHHI KOPUCTYBATHCS 3alO0DKHUMHU TOSICAMH, BOTHECTIMKUMU
3anoOLKHUMU  (alaMu 3 KapaOlHaMH, a TaKOX CIHEHIAIbHUMU CyMKamu IS
IHCTPYMEHTY i1 300py HEOrapKiB €JIEKTPOIIB.

[Tpu poOOTI Ha BUCOTI MiIHIMATHUCS 3 OJHIET BIAMITKH JIICIB Ha 1HIIIY MOKHA 32
JIOTIOMOTOI0  CXOJ[IB-Ipa0uH. YXUJ CXOJIB HE MOBHMHEH mnepeBuiryBatu 1:3. 106
YHUKHYTH 3pYyIICHHS HHU3 JApaOuH HEOOXIJHO OOMEXHUTH YIopamMu. 3arajibHa
JOBKMHA CXOJlIB-IpaOMHMU MOBHUHHA 3a0e3MeuyBaTH MOXKJIUBICTh pOOOTH CTOSTYM Ha
CXOJIMHIII, 110 3HAXOJUTHCS Ha BIFACTaHI HE MEHII 1 M BiJl BEpXHBOT'O KIHIIS CXOJIIB.
[Ipu pobGoTi Ha BHCOTI POOITHUKOBI BapTO MPUKPIIIIIOBATHCS KapaOiHOM
3armo01KHOTO Mosica 10 HAAIMHUX €JIEMEHTIB KOHCTPYKIIIi.

Jlica, migMOCTH W CXOAWM BHUTOTOBIISIOTH BIAMOBIIHO OO0 MPOEKTY POOIT.
BukopucTtanHs BUTIQAKOBUX CXOJIB Ta MiJMOCTIB 3a00pOHSETHCSA. 3a00POHSIETHCS
TaKOX TMepeBaHTaKEHHS JICIB U MIJMOCTIB, BCTAHOBJIEHHS Ha HE BTpaMOOBaHUI 1 HE
CIJITAHOBAHUM I'PYHT, HA HE MOBHICTIO 3aKPIIJICHY KOHCTPYKIIIIO.

6.12. Bumoru 0e3nexu npu 3BapOBaHHi i BOJ0I0

Jlo BHKOHaHHS €JICKTPO3BapIOBAIbLHUX POOIT (3BaprOBaHHS Ta pI3aHHS) IiJl
BOJIOIO JIOMYCKAIOThCS JIMIIE OCOOM, Kl 3HAIOTh BOJOJIA3HY CIpaBy, TEXHIKY Ta
0COOJIMBOCTI 3BapIOBAHHS TIi7] BOJIOIO, MalOTh KBaJIi(DiKalliifHe MOCBITYEHHST Ha TPABO
MPOBENCHHST POOIT 3 MIABOJHOTO E€JIEKTPO3BApIOBAHHSA 1 JOIMYCK N0 IHUX POOIT
HaKa30M KepiBHUKA OpTaHi3aIlii.
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JlJis BUKOHAHHS €JIEKTPO3BapIOBAIBHUX POOIT MiJ BOJOK BOAOIA3HA CTAHIIIS
NMOBMHHA MaTH Y CBOEMY CKJIaJll HE MEHILIe TpbOX Bojoia3iB. CTpaxyrounii Bojoias,
110 3HAXOJUTHCSA HAJl BOJIOIO 1 MAa€ MPSIMUI ABOXCTOPOHHINA TenedOHHUN 3B’SI30K 31
3BapHUKOM-BOJI0JIA30M, MAa€ CIIJIKYBaTH 32 TOKA3aHHSIMHU EJIEKTPOBUMIPIOBATBHUX
OpWIAIIB 1 32 KOMaHAOI MPAIIOI0YOro BOAOJA3a BMUKATH 1 BUMHUKATH MEPEXKY
YKUBJICHHS 3BapPIOBAJILHOTO MIPUCTPOIO.

Jlns pizaHHS MeETally €JIEKTPOKHMCHEBHMM CIIOCOOOM IMOBUHEH MpU3HAYATUCA
YeTBEpTUH BOJOJa3, B OOOB’S3KM SKOTO BXOAWUTH CIHIAKYBaTH 3a IOKa3aHHSIMHU
MaHOMETPIB KUCHEBUX OaJIOHIB 1 PETYJIIOBAaTH TUCK KUCHIO.

PoGotn mig BOJOIO HEOOXIAHO BHUKOHYBATH TUIBKH Yy CHOPSDKCHHI, SIKE
MOBHICTIO 130JIF0€ 3BapHMKA-BOJAOJAa3a BiJ il 30BHIIIHBOTO cepepopuma. llepen
CIIyCKOM €JICKTPO3BapHWKA Il BOAY aJMIHICTpaiis 3000B’s3aHa PETEIHHO
NEPEBIPUTH yCe BOJOJIA3HE CHOPSAHKEHHA. B HecnpaBHOMY CHOPSIKEHHI CITyCKaTH
3BapHUKA-BO/10J1a3a 3a00POHSAETHCS.

Jlnst 3axucty oyel Bojoia3a BiJ IIKIIMBOL il MPOMEHIB €JIEKTPUYHOI AYTH
a00 MoJayM’s Ta30BOr0 MajbHUKA MEPEIHINA LTFOMIHATOP II0JI0Ma BOJI0JIa3a-3BapHUKA
Mae OyTH Ha 2/3 3aKpUTUM TEMHHUM 3aXUCHUM CKJIOM (CBITIO(PLILTPOM).

EnexTpo3BapioBalibHI yCTAaHOBKHM, MPU3HAYEHI JUIsl IM1IBOJHOTO 3BapIOBaHHS,
MOBMHHI MaTH aBTOMATHUYHHUIA BUMHKA4 HAMPYTH XOJOCTOTO X0y 1 PyOUIIBHUK JJIs
IIBUIKOTO BIJIKJIIOYEHHS 3BaprOBajbHOI YCTAHOBKHM BIJl Mepexki >kKuBjiIeHHS. Jls
0e3MeyHoi 3MIHU €JIEKTPO/IIB MiJl BOJOK BMHKAaHHS 1 BUMUKAHHSA MEPEXKI1 KUBJICHHS
3BapIOBAILHOTO MPUCTPOIO0 Ma€ BUKOHYBATHCH 32 KOMAH OO MPAIFOI0YOT0 3BapHUKA-
BOJI0J1a3a. Y 3BaplOBajbHY MEpexkKy 0OOB’SI3KOBO TMOBHMHEH BXOJIUTH OJTHOIMOIIOCHUIM
pyOunbHUK 3akputoro tumy. HoMiHambHUl cTpyM pyOWIIbHUKA Ma€e OyTH OUIbIIUM
a00 JOpIBHIOBATH MaKCUMaJIbHOMY CTPYMY 3BapIOBaJIbHOIO arperary.

[lepen Oe3mocepenHiM MOYATKOM POOIT MiJ BOJOK MaWCTPy HEOOX1AHO
MPOCIIIKYBAaTH 32 TUM, 00 €IEKTPUK, SKUW 0OCIyTOBY€ 3BaprOBajbHY YCTaHOBKY,
nepeBipuB ii CIPaBHICTh, MPABWJIbHICTh MIAKIIOYEHHS Ta MOJISIPHICTh 3BAPIOBAIIBHOTO
nanirora. HeoOxigHO repeBipyuTH HAIINHICTh 3a3€MJICHHS 3BapIOBaIbHOT YCTAHOBKH 1
il /pKepen >KUBJICHHS (3BaproBalIbHOTO TpaHc(opmaTopa, TeHepaTopa, BUIIPSAMIISLYA,
NepeTBOPIOBaya TOIIIO).

EnexTpogorpuMau 1 yci CTpyMOBeIydl YacTUHM TOBHHHI MaTH HaJlldHY
13o7s11it0.  [loBepxHsT eneKTpoaiB 3a BHUHATKOM TOPIIB 1 KIHIIB, a TaKOX
€JIEKTPOJOTPUMAyY TOBUHHI OYyTHM TOKPHUTI TiIpoi30iisiiiiiHo0 ruiiBKoro. Kabenb
MOBUHEH OYTH THYYKHM, €TACTUYHUM 1 0€3 MOIIKOKEHb.

He3Baxkatoun Ha Te, 1m0 crnocoOM 3BaplOBaHHs I BOJOK aHAJIOTIYHI
cnoco0aM 3BaprOBaHHS y 3BHYAaWHUX yMOBaX, HEOOXIJHO JOTPUMYBATHUCA
cremiaibHUX Bumor. [lpu 3BaproBaHHI MiJ BOJOI0 BiJ0OYBA€TbCS 1HTCHCUBHE
OXOJIOJDKEHHS OCHOBHOTO MeETaly W eNeKTpoly, ToMy Tpeba BUKOPHUCTOBYBATU
3BaproBanbHUil cTpyM Ha 10-20% BumuMiA, HDK NpU 3BapIOBaHHI Ha TMOBITPI.
[ToKpUTTS eNeKTPOAIB Tpeda 3aXMUIIATH Bif Ail BOJU HOro 00poOKO0 (MPOCOUCHHSIM)
HETYJIOITHAM JIakoM, mapadiHoMm abo IHIMUMU BOJOTOCTIMKMMH MaTepiaiamu. YcCi
CTPYMOBEIy4Yl YaCTHHU 3BAapIOBAIBHOTO JIAHIIOTA HEOOXITHO HAMIMHO 130JIOBATH,
1100 MAaKCUMaJIbHO CKOPOTUTHU BTPATU CTPYMY.
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JIst 3aXMCTy METallieBUX YaCTUH BOJOJA3HOTO CIOPSKCHHS, B TOMY YHWCII
BOJIOJIA3HOTO 1IOJIOMA, BiJ pyHHYBaHHS B pe3yJbTaTl EJIEKTPOJi3y Ha MIIHUX
YacTUHAX CHOPSKEHHS 3aKpIIUTIOIOTHCS LMHKOBI IJIACTUHYATI MPOTEKTOPH 1
HAHOCHUTHCS 130J1I0I0U€ TTOKPUTTSL.

[1ix yac eleKTpo3BaprOBaHHS I1iJT BOJIOKO 3BOPOTHIM MOJIIOC (3a3€MJICHHS) Mae
OyTH HaAIMHO 1 MIOHAMOIMKYE A0 MICIS 3BapIOBAaHHS 3aKpIIUICHUN CTPYOLIMHOIO 10
MeTally, OYHIIEHOMY BiJl KOPO3ii.

Jlis 3amo0iraHHs MPOMATIOBAaHHS BOJOJIA3HOTO CIIOPSAKEHHS, OCOOJHMBO
[I0JIOMa, BOJ0JIa3 TOBHHEH TPUMATH €INEKTPOJOTpUMAd EJIEKTPOAOM Bif cebe.
Bbpatuce pykamu 3a e€NeKTpoA, IO 3HAXOAMTHCA Wi HAMpyrorw, KiacTh HOro Ha
TPYHT, aTgopmy abo 00’ €KT 3BapioBaHHs (pi3aHHs) BOAOJa3y 3a00pOHEHO.

3amiHa €JeKTPOIIB ITi/I BOJOI0 Ma€ BUKOHYBATHUCHh TUTBKH TICIS BiIKITIOUCHHS
MEpEeKi KHUBJICHHS 3BapIOBAIBHOTO MPUCTPOIO.

VY pasi notparuisiHHS BOAM y BOJIOJIa3HY COPOUKY (T1IpOKOMOIHE30H) BOJ0JIA3
MOBUHEH MOJIaTH KOMaH 1y MPO BIJKJIFOUEHHS HAMPYTU 1 BUMTH HA MMOBEPXHIO.

VY Bumaaky BiAMOBHU Tele(OHHOTO 3B’S3KYy BHUKOHYBATH €JIEKTPO3BapIOBAIbHI
po0OTH 171 BOJIOIO 3a00POHEHO.

[lepen moyaTkom pi3aHHS METaNIy MiJ BOJOK HEOOX1THO MPOBECTH JI€TAaTIbHUN
orjisii 00’e€KTa 1 3a pe3ysibTaTaMH OIJIAly KEpIBHUKOM Mae OyTH CKJIQJIEHO IUIaH
npoBeneHHs poOiT. B miiani mae OyTu mnependadyeHo MOpsIOK Ta TOCIITOBHICT
BUKOHAHHSI OKPEMUX Oreparliii Ta HeoOX1H1 3aX01u OE3MEKH M1/l YaC BUKOHAHHS ITUX
poOIT. KO BUHUKAE MPUITYLIEHHS, [I0 YAaCTUHA KOHCTPYKIIi, fIKa B1API3A€THCH,
MICTs 3aKIHYEHHS PI3aHHS MOXKE BIACTU a00 3pPYILIUTHUCH, il HEOOXIAHO MPUKPINUTH
CTpOIaMH O OCHOBHOI KOHCTPYKIIII.

PizanHs MeTany miJ BOJIOIO, AKIIO II€ HE 3arpoKye BOAOIa3y 00BaJioM TPYHTY
YU BaHTaXXy, IOBUHHO BUKOHYBATHUCh CIIOYATKY B BOXKKOJOCTYIMHHUX MicIax. PizaHHs
B JIETKOJIOCTYIHHX 1 3pyYHHUX MICISAX TOBUHHO MPOBOJUTHUCH B OCTAHHIO YEpPTy.

EnexTpo3BapioBasibHi pOOOTH TiJi KOPITYCOM CyJHA MOBUHHI BUKOHYBATHCH 3
J03BOJTY anMiHicTpalli cygaHa. Taki poOOTH MOBHUHHI BUKOHYBATHCH 31 CHEIIaIbHUX
BOJIOJIA3HUX TIIAT(HOPM.

Jlo moyaTKy MiABOJHUX EJIEKTPO3BAPIOBAILHUX a00 ra3opi3ajbHUX pOOIT B
BIICIKaX 3aTOIUICHUX CYJIeH HEOoOXIJIHO TEPEeBIPUTH CKJaJ TIOBITPS Ha
BUOYXOHEOE3MEeKy, a TaKOXX BIJCYTHICTh B BiJICIKaX BHOYXOHEOE3MEeUHUX PiauH abo
TOpPIOYUX MaTepiaiB.

[linBomHe pi3aHHsS a0o0 3BaprOBaHHS TMOCYAUWH Ta TPyOOMNpPOBOIB, IO
3HAXOJATHCS 1]l TUCKOM, 3a00POHEHO.

Hadrogi, ra3osi ta O0eH3MHOBI TpyOONpPOBOAM IO MOYATKYy 3BapIOBaHHS a0o0
pi3aHHs CiJ NPOMUTH HE MEHIIIE ABOX Pa3iB TEIUIOK BOAOKO MiJ TUCKOM, MICIS YOTo
TUCK BOJM Ma€ OyTH 3HSATUM, a TPYOOIIPOBOIM YU TIOCYAMHU 3alTOBHEH] BOJIOTO.

B 3akpuTHX €MHOCTSX, SIKIIIO BOHU YaCTKOBO 3allOBHEHI BOJIOIO, 32 HASIBHOCTI
MJIaBAIOYOTO TMAJbHOTO MPOBOJUTU 3BapIOBaHHS a0o0 pi3aHHsA 3a00poHEHO. Sk
BUHSITOK JIOMYCKAIOTHCSI 3BAPIOBAIbHI POOOTH B EMHOCTSIX, PO3KPUTHX 3BEP3y 1 Ha
50% 3amoBHEHMX BOJAOK), SKIIO TEMIEpAaTypa CHaJaxyBaHHS I[UIABAOYOr0 Ha
noBepxHi manpHOro Buma 45°C; B AaHOMY BHINAJKy IIap BOJM HaJ MiCLEM
3BaprOBaHHs a00 pi3aHHs Ma€ OyTH HE MEHIIUM | M.
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6.13. Bumoru 6e3nexu B aBapiliHUX CUTyallisIX

Y Bumagky npoOOr0 CICKTPUYHOI HAIpPyrd Ha KOPIYC 3BaprOBajIbHOTO
arperaty HeoOX1JTHO BIJKJIFOYMTH PYOUJILHHUK 1 JOBECTH JIO0 BiJloMa Ipo IIe MaicTpa
a00 HavaJIbHUKA TIJILHUILI.

VY BUMajaKy MOTpaIUISHHS KOTro-HeOYb IiJl HAIpyry, HEOOX1THO BIAKIIOUUTH
3BapIOBAIGHUI arperar BiJ Mepeski, MOKIACTH MOTEPIILIOro Ha IEPEBSIHUN HACTHII,
MIKJIABIIN TIi7] TOJIOBY BaTHHUK, BUKIWKATH Jikaps 3a Teneponom 103 1, skmo e
HEOOX1/IHO, 3pOOHUTH MOCTPAXKAATIOMY IITYYHE AUXAHHS.

Y BuUMagKy 3aropaHHs 3BapIOBAIBHOTO arperary HEOOXiTHO BIAKIIOYUTH
PYOUIBLHUK 1 MPUCTYIUTH JI0 TACIHHS MOXKEXKI1 32 JJOTIOMOTOI0 BOTHETaCHUKA.

Koxen poOiTHHK 1 ciayxk0oBelb, II0 BHUSIBHUB TOXEXYy al00 3aropaHus,
3000B's13aHMI:

— HETailHO CTHOBICTUTH IPO 1€ B 3aBOJICHKY MOKEKHY OXOPOHY 3a TeledoHOM
101;

— TIPUCTYIUTH JI0 TaCiHHS BOTHIO MOXKEXKI HASBHUMH B LeXy (Ha iTbHHMIII)
3ac00aMH IMOKEKOraciHHs (BOTHETACHUK, ITICOK, IMOKEKHUN KPaH TOIIIO);

— BUKJIMKATH JI0 MICIIS IOXKEIKI ITOCa0BUX 0Ci0 (HayalbHUKA LEXY, AUILHUII).

VY Bumajgky oJep>KaHHS TpaBMU HEOOXIAHO JOBECTH 0 BiJoMa Mpo IIe
MaicTpa, HauaJbHUKA JIUTBHULIL T 3BEPHYTUCS B MEJIITYHKT.

6.14. BUMOru NpOTHIIOKEKHOI Oe3MeKH Ta BUOyXo0e3nexku

3BaprOBAJIbHI Ta CIIOPIAHEH] MPOLIECH MOXYTh BUKOHYBATHCh Y BIAMOBIAHOCTI
3 BUMOraMu Takux HopMmatuBHUX JokymeHTiB: ['OCT 12.1.004-91, TOCT 12.1.010-
76, TOCT 12.1.044-89, TIHAOII 0.00-1.32-01, «IIpaBuna noxxkapHoil 6€30MacHOCTH
OpU MPOBEJCHUH CBAPOUYHBIX M JIPYTMX OTHEBBIX PAabOT Ha OOBEKTaX HApOAHOIO
xo3stiicTBay Ta TuUMOBMMH mpaBUiIaMHM TOXKEXHOI O€3MeKd Ui IPOMHUCIOBUX
MIIPUEMCTB. 3arajibHi BUMOTH JI0 CUCTEMHU MPOTHUIIOKEKHOTO Ta IPOTUBUOYXOBOTO
3aXMCTY 1040 Oy/iBeNb 1 criopy perinameHTyroThest JIBHB.1.1-7-2002.

Kareropii BUpOOHUIITB 32 BHOYXOBOIO, MOXKEKOBUOYXOBOIO Ta TOKEKHOIO
HEOE3MeKo  CIiJ] TNpuUiMaTd 3a CHOCMiaIbHUMHU  BIIOMYHMMHU  TEpeiKamH,
3aTBEPKEHUMH MIHICTEPCTBaMHU B yCTAHOBJICHOMY MOPSIIKY.

BupoOHM4Yl mpuUMINIEHHS Ta JAUIBHULIL, J€ BUKOHYIOTBCA pPOOOTH 3
€JIEKTPOIYTOBOTO 3BapIOBaHHS 1 KHCHEBO-AIETUJICHOBOTO pi3aHHA METaliB, 3a
MOKEKHOI0 Ta BHOYXOBOI HEOE3MEKOI0 BIAHOCATHCS 10 BUPOOHMUTB Kareropii I'.
KinpkicTh BOTHETaCHUKIB Ta iHIIMX MEPBUHHUX 3aCO0IB MOXKEKOTACIHHS IS TaKUX
BUPOOHMYMX TMPUMIIICHb 1 [UIBHHUIP Ma€ BUOUpPATHUCA Y BIAMOBITHOCTI 3
BUII[E3a3HAYCHUMHU TUTIOBUMU TIPABUIIAMH.

[TpumiteHHs, B SKMX BUKOHYETHCS Ta30BE€ 3BApIOBAHHS 1 pi3aHHS METAIIB,
noBuHHI Oytu 30ymOBaHI 3 €JIEMEHTIB KOHCTpPYyKIii 3a IV  kareropiero
MPOTHUIIOKEKHOT O€3MeKH (MPOTUTIOKEKHA CTIUKICTh — HE MEHIIIE 2 TO/IHH).

Micris, mpu3HayeHi A TPOBEICHHS 3BApIOBAILHUX POOIT Ta BCTAHOBJICHHS
oOnaHaHHS MAarOTh OyTH OYMINEHI BiJ JIETKO3aWMHUCTUX MaTepialliB y pajiyci He
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MeHIIe 5 M. 3BaproBasibHI pOOOTH 32 MeXaMU BUPOOHUYOTO MPHUMIIIEHHS MOXYTh
BUKOHYBAaTHUCSl TIJIBKM 32 YMOBHM Y3TOJKEHHS 3 3aBOJCHKOIO MPOTHIIOKEKHOIO
OXOPOHOIO.

3a00pOHsETHCS BUKOHYBATH 3BapIOBAHHA IIOWHO MO(hapOOBaHUX KOHCTPYKIIIH
JI0 TIOBHOTO BHCHXaHHS (apOu, a TaKoXX TOCYJIHUH, amapaTiB, TpyOONpOBO/IIB
KOMYHIKaIliii, 110 3HAXOAATHCS MiJ eNEeKTPUYHOI0 HAMPYTOl0, MiABUIICHUM THUCKOM,
3allIOBHEHUX FOPIOYMMU Ta TOKCUYHUMHU MaTepiaiaMmu.

[ToOnu3y cxoBuma KapOily Kalbllil0 MalOTh OYTH pO3TallOBaHI 3aco0H
MOYKEKOTACIHHS (CYXHWil IMCOK, BYIJIGKHCIIOTHI BOTHETACHUKH, TETPaxXJIOpHiI abo
MOPOIIIKOBI BOTHETacHUKM). B micisix 30epiranHsi kapOily Kasbliil0 MOBHHHI OyTH
no0pe BUAMMI IJIaKaTH Takoro 3micty: «He BUKOpHCTOBYBaTH BOAY ISl TaciHHS
noxkexi», «Jns BigkpuBaHHs  Oapa®aHIB  BHKOPHUCTOBYBATHM  HEICKPYIOUMIA
THCTPYMEHT».

6.15. MeToau KOHTPOJII0 BUKOHAHHSI BUMOT 0e3MeKu

KoHTposnb 3a ctaHOM MOBITpss poOouoi 30HU 31iMcHIOEThesT 3rigHo 3 ['OCT
12.1.005-88. IlepeBipka cTaHy MOBITPSHOTO CEPEIOBUINA 3IHCHIOETHCS IUIIXOM
BU3HAYCHHS KOHIEHTpAIII]l MIKIJUTMBUX PEYOBUH y 30H1 JUXAHHS 3BApHUKA, a TAKOX
B MOBITPI poOOYOi 30HM BUPOOHWUYMX MPUMIIIEHb. JIJISI LBOTO KOPUCTYIOTHCS
merogukamu JICTY 1SO 18882-1, JICTY ISO 18882-1 «I'mruenmdyeckas OIICHKa
CBAapOYHBIX MaTEPUATIOB U CIIOCOOOB CBAapKH, HAILJIABKU U pe3Ku MeTaioB» Ne 1924-
78 Ta «MeTtonnuecKkne yKa3aHUsI Ha ONPENCIICHUE BPEIHBIX BEIIECTB B CBAPOYHOM
a’po3ode (TBepaas dasza u razni)» No 4945-88.

[Ipu 3BaproBaHHI B 3aXMCHUX Ta3aX B 3aMKHYTHX Ta Ba)XKOJOCTYITHUX
MPUMIIICHHSX HEOOX1THO TOCTIMHO TEPEeBIPATH BMICT KHCHIO, SIKUH Mae OyTH HE
meHmuM 19 % 06’emuux. Ilig yac 3BaproBaHHsS y BYTJIEKHCIOMY rasi, KpiM TOTO,
JIEK1JIbKA pa3 3a 3MiHY TpeOa MmepeBipsATH BMICT OKCHJY Ta IIOKCHU]TY BYTJIEITIO.

KoHTpons 3a TeMmreparyporo poOOUYHMX ITOBEPXOHb, MIKPOKIIMATHYHHUMHU
yMOBaMU 1 piBHEM iH(padepBOHOT pasiaiiii 3AiicHIOEThC y BiamoBiaHocTi 3 JICH
3.3.6.042-99.

KoHTpoib cucTeMu BeHTWIALIT Y 3BapIOBATIbHUX I€XaX MPOBOJUTHCS METOI0M
aepoanHaMivyHUX BUTIPoOyBaHb y BignosigHocTti 3 'OCT 12.3.018-79.

BumiproBaHHS OCBITJIEHOCTI BUPOOHMYMX MPUMILIEHb BUKOHYIOTHCS Y
BignosignocTi 3 JICTY Bb.B 2.2-6-97. Ilpu ubomy cnin kepyBarucs Bumoramu CHull
11-4-79, BpaxoByIOUYHM XapaKTep 1 TOUHICTh 30pOBOT pOOOTH.

KoHTposb piBHIB IIyMy Ha poOOYMX MiclsX BUKOHYyeThcs 3rimHo 3 JICH
3.3.6.037-99, 'OCT 12.1.035-81 TaI'OCT 12.1.050-86.

VY Bumanky po3MOBCIOJDKEHHS BiOparid Ha poOodi MiCIs, a TakoX i
JIOKaJIBHUX BiOpaIliii ix piBHI KOHTPOIOIOTHCS Yy BianosiaHocti 3 JICH 3.3.6.039-99.

KoHTposb 32 CTaHOM €NIeKTPOyCTaTKyBaHHS Ta WOTO O€3MeuHOol eKcruTyaTarlii
3niicHIOEThCs  y  BimmoBimHocti 3 ['OCT 12.1.019-79, JTHAOIT 0.00-1.32-01
olpaBuna  OymoBM  €IMEKTPOYCTaHOBOK.  EnekTpooOnagHaHHS  CHEmiaIbHUX
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ycranoBok”, JIHAOII 1.1.10-1.01-97, JHAOII 0.00-1.21-98 Ta JIHAOII 1.1.10-
1.07-01.

[TepeBipsaTH BIAMOBIIHICTh BUMIPSHUX BEJIMUUH HAMPYKEHOCTI MarHiTHOTO Ta
CJIICKTPUYHOTO TOJIS JOMMYCTHMHM 3HAYCHHSAM HEOOX1IHO y BUMAJAKy BHECEHHS 3MiH B
KOHCTPYKIIIIO 3BaploBajbHOIO OOJIAJIHAHHS, CXEMYy HOro MiIKIIOYeHHS, 3aco0iB
3aXUCTY 1 MPU 00JIAIITYBaHHI HOBUX POOOYHX MICIIb.

PiBHI J1a3epHOrO OINPOMIHEHHS IEPCOHATY MAalOTh IEPEBIPATHCS HE PIJIIe
OJTHOTO pa3y Ha PiK, a TAKOXK MPHU BBEJICHHI B €KCILIyaTaIlif0 HOBUX JIa3epiB, BHECECHHI1
3MIH B KOHCTPYKIIIIO JIIOYMX YCTaHOBOK, MPHU 3MiHI KOHCTPYKIIii 3aCO0IB 3aXUCTY,
o0JamTyBaHHI HOBHX POOOYHX MICITb.

Jlo3uMeTpuYHMIA KOHTPOJIh TiJ Yac poOOTH TOPOBAaHUMHU EJICKTPOIaMU
BUKOHY€ETHCA y BIAMOBIAHOCTI 3 MpaBUiIaMH POOOTH 3 Pa/llOaKTUBHUMHU PEYOBHUHAMU
ta CH Ne 1171-74,

KoHTposib TOXKEXKHOT O€3MeKr Ta MOXKEKOBUOYXOHEOE3NeK PEYOBHH Ta
MarepianmiB 3aiiicHoeThes 3rigHo 3 ['OCT 12.1.004-91. 3 Meror MOXexo- Ta
BUOYXOHEOE3MEKH CIIiJT KOHTPOJIIOBATH KOHIIEHTPAIIIO JIETKO3aWMUCTUX 1 TOPHOYMX
PEYOBHH, sIKa HE TOBMHHA NiepeBuIyBat 50 % HIKHBOI rPaHUIll BUOYXOBOCTI.

3aco0u 1HAMBIAYaJbHOTO 3aXMCTY TMPAIIOYUX MJIATAI0Th MEePIOAUYHUM
KOHTPOJIbHUM OTJIsiIaM Ta IMepeBipKaM B TEPMIHHM, BCTAHOBJIEHI HOPMAaTHBHO-
TEXHIYHOIO JIOKYMEHTAIII€10 Ha BIAMOBI/IHI 3aCO0U.
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PO3JILI 7

3ACOBU IHAUBIAYAJIBHOI'O 3AXUCTY

3rinio 3 T'OCT 12.4.011-89 “CCBT. CpenctBa 3amuThl pabOTAIOMIUX.
Knaccudukarmusa” yci 3acobu iaamBigyamsHOoTOo 3axucTy (313) B 3amexHOCTI Bin
pU3HAYCHHS MOAUIAIOTHCSA HA TaKi KJIacH: 3ac00U 3aXUCTy OpPTaHiB IUXaHH, 3aCO0U
3aXUCTy OOMWYYs, 3aCO0M 3aXHCTy OdYeH, OMT CHEIlialbHUN 3aXHCHHM, 130J1I0F0YI
KOCTIOMH, 3aCO0H 3aXHUCTY HIr, 3aCO0M 3aXHCTYy PYK, 3aCOOM 3aXUCTY Tr'OJIOBH, 3aCOOU
3aXHUCTY CIYXOBUX OpPraHiB, 3aCO0W 3aXMCTY BIJ MMaJIIHHS 3 BUCOTH Ta 1HIII 3am00KHI
3aco0u, 3aXKMCHI JepMaTOJIOT14H1 3aCO0U, 3aCOOM 3aXUCTy KOMILIEKCHI.

EdextuBne 3actocyBanns 313 3aiexuTh BiJl iX MNpaBHIBHOIO BUOOPY 1 YMOB
excruryaraiii. [Ipu BuGopi HEOoOX1THO BpaXxOBYBaTH KOHKPETHI YMOBU BUPOOHUIITBA,
BUJI Ta TPUBAIICTh BIUIMBY IIKIJJIMBOro ¢akTopa, a TaKOX I1HIWBIAYyalbHI
0COONMBOCTI JIOJMHU. TuIbKM TpaBWiibHE 3acTOoCyBaHHS 313 MoXe MaKCHMallbHO
3aXMCTUTU Mpaudoro. Jljis Hporo MpauiBHUKMA IMOBHHHI OyTH O3HAaHOMIIEHI 3
aCOPTUMEHTOM Ta Ipu3Ha4YeHHAM 313.

Huxye po3ristHyTo ocHOBHI BUAM 313 3BapHUKIB.

7.1. 3aco0m iHAMBITYATBHOTO 3AXUCTY OPraHiB IMXAHHS

VY BHUpPOOHMYMX yMOBax HE 3aBXKIM MOXKHA 3HU3UTU BMICT YCIX IIKIJJUBUX
pedoBuH a0 ['/IK 3a paxyHOK 3aCTOCYBaHHS TUIbKH 3arajlbHOOOMIHHOI (IIPUILIMBHO-
BUTSDKHOI) Ta MiclleBoi BeHTWAMmii. TomMy B Takux BHIAAKaX HEOOX1THO
3aCTOCOBYBATH 3aCO0M 1HAUBIAYaJIbHOTO 3aXUCTy opraHiB auxanus (3130/0).

Ho 3130]] HanexaTh pecmipaTopd, MPOMHUCIOBI MPOTUra3d Ta 130JIOKOY1
IUXaJlbHI amapaTtH, sIKI 3aCTOCOBYIOTHCS JUISl 3aXUCTy BIJ LIKIJJUBUX PEYOBHH
(aepo3omiB, ra3iB, mapH), U0 3HAXOAATHCSA B OTOUYIOUOMY MOBITPI.

3a mpunuunom aii (JACTY EN 133) 3130/ nmopinsitoTbed Ha (iabTpyroui
(3aCTOCOBYIOTBHCSI TIPH HASIBHOCTI y TOBITP1 BIIBHOTO KHCHIO He MeHme 18 % 1
OOMEKEHOTO BMICTY IIKIUIMBUX PEYOBHMH) Ta i30J1K0K0Yi (IIpU HEJOCTATHHOMY IS
JUXaHHS BMICTY B TIOBITP1 KUCHIO Ta HEOOMEXXEHOI KIIBKOCTI IIKIAJIMBUX PEYOBHH).

3a mpusnaueHusm (JJCTY EN 133, TOCT 12.4.034-85) ¢iabrpyroui 3130/
HNOJISIOTHCS Ha!

nporuaepo3obHi (OII) — nns 3axucry Bia aeposoniB (pecmiparopu HI1b-1,
Jlenectok, Kama, Cuexok, ¥Y-2K, PII-K, Actpa-2, ®-62I1I, PITA Ta iH.);

nporura3osi (OI') — qys 3axucTy BiJ ra30MaponoAiOHNX MIKIJTMBUX PEUYOBUH
(pecmipatopu PIIT-67A, PIII'-67B, PIII'-67K/, npoturasu mapok A, B, KJI, I', E,
CO, M, BK® ra in.);

koMOiHoBaHi (DI'TI) — nns 3axucTy Bl Mapora3zonoiOHUX Ta aepo30JbHUX
HIKIJJIMBUX PEYOBUH OJHOYACHO (pecmipaTop GUIbTpyrOUnid ra3onuino3axucHuii PY -
60M, Jlenectok-I', Cuexok I'TI, Cuexok I'TI-B, Cuexox ®-I'TI-B, Cuexoxk I'TI-E,
Cuexok I'TI-A, Cuexok O-T'TI-A, Cuexok ®@-I'TI-030H).

I30s110104i 3130/1 OyBaroTh HUTAHTOBI Ta aBTOHOMHI.
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[3ontoroui winaneosi anapamu Tpu3HAUEH1 g poOOTH B aTtMmocdepi, IO
MICTUTh MeHIe 18 % kucHioo. BOHM MalTh JOBTUMU LUIAHT, MO SIKOMY IOJIA€ThCA
MOBITPS JIJIsl TUXaHHS 13 4MCTOi 30HU. Hemoniku Takux amnapaTiB MOJAraloTh y TOMY,
0 JUXaJIbHUM IIJAHT 3aBa)Ka€ MpalloBaTH, HE Ja€ 3MOTY BUIBHO pyXaTHUCS
(npotura3 uuianrosuii [111I-1 6e3 mpumMycoBoi moaayl NOBITps, AOBKHUHA HuTaHry 10
M; [THI-2 3 moBiTpOyBKOIO — 3a0€3Medye Mpallo JBOX YOJIOBIK OJTHOYACHO, JOBKHUHA
nutanriB 20 M; pecmipatop g mansapis PMII-62; naeBmomonomu JIN3-4, JIN3-5,
MHOT-49 npattoroTh BiJi KOMIPECOPHOI MOBITPSAHOI JiHIT).

[3onmowui  asmoHomui  OuxanvHi anapamu TPAMOIOTh BIJT aBTOHOMHOIO
XIMIYHOTO JDKepeJia KHCHIO a00 Bij OQJIOHIB 3 MOBITPSAM YM JUXATBHOIO CYMIIIIIIIFO.
Bonn mnpusHayeHi AJisi BUKOHAHHS PATYBAIBHUX poOIT abo eBakyarii drojen 13
3arazoBaHoi 30HU. [IpomucinosicTio nepxaB CHJI BumyckaroTbcs anaparu:

CaMOpPATIBHUK MmIaxTHUH Manorabaputauii IIICM-1. Mae xiMmiuHe Kepelo
kucHio. Tepmin kopuctyBaHHs 20...100 XBWIMH 3alleXHO BiJi 1HTEHCHBHOCTI
BUTpavYaHHsS KUCHIO (eHeproBuTpar) Bara 1,45 kr;

pectiparop 13omorouuit gonomixkuuid PBJI-1. Mae 06anoH 31 CTUCHEHUM
KHCHEM 1 pereHepaTUBHUN XIMIYHUN NMATPOH IJIs pere’eparii kucHio. [lparroe 2 rox,
Bara 9 kr; pecrnipatop Ypan-7. [Ipunuun nii takuii xe, sk pecrniparop PBJI-1, ane
Outbmr rabaputHuid. lie 5 ronuH, BaxuTh 14 kr. HocuTbed 3a muiednma, Mae
aMOpTHU3aIiiHI TPUCTPOI AJI 3pYUHOCTI HOCIHHS;

pecmiparop P-30 mae Taky caMmy CHCTEMY JKHUTT€3a0e3MEUeHHs, W0 1
BUIIICHaBeIeHu. Po3paxoBanuii Ha 4 rox aii, BauTh 11,8 Kkr;

nuxanbHuil armapaT ACB-2 ckianaerscs 3 JIBOX MOBITPSIHUX OaliOHIB, MAacKU
abo 3aryOHMKa, IIJIaHTa, PEAyKTOpa, Mae MaHOMETP [JIi KOHTPOJIIO 3a THUCKOM
MOBITPS, 3aM001KHUM KianaH Ta iH. [[pu3HadeHuii 11 3aXUCTy OpraHiB JUXaHHS B
yMOBax 3a0pyaHeHoi aTMochepu.

He3anexxno Bim mnpu3HaueHHS 1 KOHCTPYKIIWHUX ocoOmuBocTeit 3I130]]
IMOBUHHI BIANOBIJATH BUMOTaM, IIIO0 CTaBIATHCS JIO ITOKA3HHMKIB iX SKOCTI, SKI
NOJUIAIOTh HA TaKl OCHOBHI IPYIIH:

MOKa3HUKUA 3aXMCHOI €(QEKTUBHOCTI, IO XapaKTEpU3YIOThCS KoedilieHTaMu
INPOHUKAHHS IIKIAJUBUX PEYOBUH Yepe3 YCIO KOHCTPYKUIIO (KoeQIilieHT
MIPOHUKAHHS), a TAKOXK Yepe3 OKpPeMi HOro eJIeMEHTH, BY3JId Ta AeTail (KoedilieHTH
MPOHUKAHHS JIMIEBOI YaCTUHHU, (UIBTPYIOUMX €JEMEHTIB, KJamaHiB BHIAWXaHHS
TOIIO);

MOKA3HUKW HAJIAHOCTI, K1 XapaKTepU3yIOTh 4ac 3aXMCHOI il MPOTUTA30BUX,
KOMOiHOBaHMX  (razommio3axucHux) 1 aBroHoMHUX 3I30]/[, mnwmioemMHICTh
GITBTPYIOUUX  €JIEMEHTIB TPOTUIIMJIOBUX Ta Ta30MUII03aXUCHUX PECIipaTopiB,
CTIHKICTh KOHCTPYKIIIMHUX 1 (DUIBTPYIOUMX MaTepiamiB 10 M1 XIMIYHUX, MEXaHIYHUX
Ta TepMIYHUX (HaKTOPIB HABKOJIHUIIHHOTO CEPEIOBHUINA 1 MPU CaHITapHIA 0OpoOIIl, a
TaKOXK 30epiraHHs 3aXWMCHUX BJIACTUBOCTEH B TPOIECI TPAHCIOPTYBAHHS Ta
30epiraHHs;

€pPrOHOMIYHI MOKa3HUKH, 110 OIIHIOTh MOXIuBHM BIuB 3130/ Ha 310poB’s,
GyHKIIOHATPHUN CTaH 1 Mpale3laTHICTh JIIOJWHU, TOOTO SIKi XapaKTEPH3YIOTh
cTymninb Oe3neudoro BukopuctanHs 3130/ it moauHu Ta 301IbIIEHHS POOOYOro
HaIpY>KEHHA B IIpolect iX ekcrutyaTanii. Jlo rpynu ux noka3HuKiB BKIIOYAIOTh OMIp
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nuxaHHio, 1o cTBoproeThes 3I30/] 1 okpemumu ioro By3namu — (QUIBTPYIOUUMHU
eJIeMEHTaMH, KJanmaHaMu;, piBHI 3MIHM TEMIIEpaTypH, BIJHOCHOI BOJIOTOCTI Ta
ra3oBOT0 CKJaAy TOBITPS, SIKE BAMXAETHCS; CTYMiHb OOMEXeHHS (YHKIIT 30py,
MOBJIeHHS, ciayxy; Bary 3130/l y KOMIUIEKTI 1 THX WOTO YacTHUH, SIKI YWHATH
HABAaHTAKCHHS Ha TOJIOBY Ta TIJO JIIOAWMHH; CTYIIHb OOMEXKCHHS IepecyBaHHS, a
TaKOX HEoOXiJHa KUIbKICTh po3MipiB nuneBux dactuH 3130/, mo 3abe3mnedyoTh
OXOIUICHHSI OCHOBHOTO  KOHTHHTEHTY  TMpAIlO0YMX y  BIAMOBIAHOCTI 3
AHTPOTIOMETPUYHUMH JTaHUMH TOIIO;

MOKa3HUKK TexHIYHOi aockoHanocti 3130Jl, mo BKIIOYAIOTh MMOKA3HUKH
€CTeTUYHOTO BHKOHAHHS, CTaHAapTH3allii 1 YHidiKalli OKpeMUX BY3IIB Ta JeTajeH;
€KOHOMIYHOCTI, TEXHOJIOTIYHOCTI BUPOOHUIITBA.

Opniero 3 ocHoBHUX Xapaktepuctuk 3130/l € xoegiyienm 3axucmy Ks. Bin
MO3HAYa€ KPATHICTh 3HWIKEHHS  KOHIEHTpAIll MIKIJAJUBOI PEYOBUHH, IO
3a0e3MevyyeThCsl JaHUM 3ac000M 1HAMBIAYAJIBHOIO 3aXUCTY, 1 BU3HAYA€ YMOBH, NPU
SAKUX TApaHTYEThCA HAIIMHUNA 3aXUCT JIIOAUHU B1J] BIUTUBY LIKIIJIUBUX PEYOBHH, IO
MICTATBCS B IOBITP1 poO0YO0i 30HH.

3a uuM nokazHukoM yci ¢uibTpyroui 3130]] moautsitoTeCs Ha TpU TPyHH 3
PI3HUM CTYIIEHEM 3aXHUCTY:

nepmuii — 3 K3 > 100, rapanTye 3aXUCT MPU HASIBHOCTI B MOBITP1 MIKIJTMBUX
PEYOBHH 3 KOHIIEHTpAIisIMU, 1110 niepeBulytoTh piBHi ['JIK Ounbin ik B 100 pa3is;

apyruii — 3 K3 = 10 — 100, rapanTye HaaiiHUIA 3aXUCT BiJ] MIKIATUBUX PEYOBUH
IpU 1X HAsBHOCTI B IMOBITPI B KUIBKOCTAX, IO HE nepeBullytoTh ['/IK Outbimn Hixk B
100 pa3zis;

TpeTiit — 3 K3 < 10, rapanTye 3axucT BiJi HETOKCHYHUX aepo30JiiB, ra3iB Ta
napy IMpH iX HAsIBHOCTI B TMOBITP1 B KUIBKOCTAX, 10 HE nepeBuinytorh ['JIK Oinbir
HiXk y 10 pa3is.

[30omor0ui 3130/] noBuHHI 3a0e3neuyBaTH NEPIIUA CTYIIHb 3aXUCTY .

Jlns BusHaueHHS K3 €KCIIEpUMEHTAIBHO 3HAXOMITh KoeqiyicHm NpoOHUKAHHA
K, sixuii BUpaxcae BiJHOIIEHHS KOHLIEHTpALli IIKIJJIMBOI PEYOBUHU B MIMAacKOBOMY
npocropi 3130/1 (n), 10 KOHILIEHTpalli 1[i€] peYOBUHU B HABKOJIMIIHHOMY MOBITP1 200
y Tomy, mo nocrymae Ha 3130/ (n,), To0TO

K=(n/n,) - 100 %. (7.1)

Koedimientr nponukanas ¢instpytounx 31301 3anexuTh BiJi MOXKIUBUX
NUISXIB MPOHUKAHHS IIKIJIMBOI PEYOBMHHM B MIJAMACKOBUN TPOCTIp, a OTXKE, 1 B
OpraHu JUXaHHS JIOJUHU uepe3 maTtepiaid ¢iabTpa, AePEeKTH KOHCTPYKII Ta
BUTOTOBJICHHS, KJIallaHU BUJIUXAHHS, Yepe3 MoJIoCcy oOTIopaIlii Ta iH.

[Tpu po3poOITi HOBUX 1 BIOCKOHAJICHHI ICHYIOUMX KOHCTPYKIIH JOCIIHKYIOTh
Koe(illieHT NMpoHUKaHHA uepe3 okpemi Bysznu Ta enemeHTd 3I130]/[. CkiamanHs
3HauYeHb KOe(ille€HTIB NMpOoHUKaHHA uepe3 pi3Hi enemeHTH 3130/ HEe no3BoJIsie
owiHUTH 3axucHi BiaacTuBocTi 3130/] B uinomy. Taky OLIHKY MOXHAa JaTH TIIBKU Ha
MiJIcTaBl Oe3MocepeTHbOr0 BU3HAYEHHS KoedillieHTa MPOHUKAHHS, 32 BEJIMYUHOIO
SIKOTO MOYKHA BU3HAUUTH KOE(IIIEHT 3aXUCTY 3a (POopMYII0H0:
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K;=100/K, (7.2)

ne K BupaxeHo y BiJICOTKaXx.
3natoun K, MOXXHa OOYMUCITUTH KOE(DIIIEHT 3aXUCHOI e(EeKTUBHOCTI E, KU
BUPAXA€ YaCTKY HIKIJJTIMBUX peuoBUH (B %), 110 3aTpuMytoThcs qanum 3130/1;

E = (100 - K). (7.3)

HapeneHi moka3HUKH JTO3BOJISIIOTH MPABUIIBHO 1 3a MPU3HAYCHHSM ITi110paTu
HaioubI epextuBHi 3[30/].

7.1.1. ®inbTpyloyi pecniparopu

OCHOBHMMH BHMOTaMHU J0 PECIIPaTOpiB € 3a0e3MeYeHHs] Ha MPOTA31 BCbOTO
yacy iX eKCIulyaTalli OYMILEHHS MOBITPSA, U0 BAMXAETHCA, BiJl IIKIAJUBUX PEUOBUH
no I'JIK. HaiiBaxHBIIIOK a€pOJMHAMIYHOIO XapaKTEPUCTHUKOK PECIIpaToOpiB Ta iX
KOHCTPYKTUBHHUX €JIEMEHTIB € OIMip AuXaHHIO. BiH BU3HAYA€THCS TEpEnajoM THCKY
0 1 micas (UIBTPYIOYOro maTepially, SIKMM 3HaXOJIWTbCS B MOTOLI MOBITps. Sk
(G1310JI0TO-TIN€HIYHA XapaKTEPUCTUKA OMip JUXAHHIO SBJIAE€ COOOK 3MIHHY
BEJIMYMHY, MOB’A3aHy 3 JIETEHEBOIO BEHTUJISILIEI0, CTPYKTYPOIO JUXAIBHOIO LUK,
BAXKICTIO BHKOHYBaHOi poOOTH, a TaKoXX 3 BIUIMBOM Ha JUXaHHS CTaHy
HABKOJIMILIHBOTO CEPEJOBUILA 1 KOHCTPYKTUBHUX OCOOIMBOCTEHN pecmipaTopiB. SAKIio
B pecmipatopax HopMmu ornopy BauxanHsa (100 ITa) ta suauxanusa (70 Ila) 3rigHO
['OCT 12.4.041-78 noTpuUMyIOThCSl, TOJII BOHM HE BUKIUKAIOTH ICTOTHUX 3MIH B
CTPYKTYpl JIHUXaJbHOTO IHMKIY 1, BIAMOBIAHO, HE NEPEIIKOMKAIOTh BUKOHAHHIO
poOOTH 31 3HAYHUMH (I3MYHUMU HaBaHTaKEHHsIMH. HopmansHuUil pecmiparop
MOBUHEH €(QEKTUBHO 3axUIIAaTH OpPraHW JUXaHHS 1 HE 3aBaKaTh JUXAHHIO.
Koedimient 3axucty pecniparopa noBunen o0ytu Big 10 go 100, To6To pecmiparop
NMOBMHEH TapaHTyBaTH HAJIMHUN 3aXUCT BIJ MIKJIMBUX PpPEYOBUH TMpU iX
KOHLIEHTpaIii y NOBITP1 B KUIBKOCTSX, 110 He nepeuinytoTs ['JIK Outbm, Hixk y 100
paziB. Yac 3axucHOI /il MOBUHEH CTAHOBUTU HE MEHILE 6 TOAWH, 00’€MHUN BMICT
BYTJICKHCIIOTO Ta3y, SIKHWA BUJIMXAETHCS i pecripaTopoM — He Ounbiie 2 %, Bara —
He Ounpire 0,5 Kr.

Cdepa 3acrocyBaHHs pecripaTopa Ti€i YW 1HIIOI Mapku BU3HAYAETHCA,
TOJOBHUM YHMHOM, XIMIYHUM Ta JUCHEPCHUM CKIJIAJJOM aepo30iio, a TaKoX iX
KOHLIEHTpALIEIO B MOBITP1 pod0o4oi 30HU. IIpu enekTpoayroBomMy 3BaproBaHH1 paHile
4acTO 3aCTOCOBYBaiM pecmiparop Mapku “Jlemectok-200”. OnpHak 1CTOTHUM
HEJIOJIIKOM pecripaTopiB Tumy “JIenecTok”, CTOCOBHO 3aXUCTy OpraHiB JUXaHHS Bij
HIKIJJIMBUX PEYOBHH, SIKI YTBOPIOIOTHCS NP 3BapIOBaHHI, € T€, 10 LI pPeCcHipaTopu
(3a cBoiMm mpusHaueHHsIM — Turn DIT) He MOXYTh OUMINIATH TIOBITPS BiJ MIKIIJIUBHUX
ra3omno/Ii0HUX PEUYOBUH (MOHOOKCHUIY BYTJICI[IO, OKCHUJIIB 30Ty, 030HY, (DTOPUCTOTO
BOJHIO Ta TeTpadTOpPUCTOro KpeMHito). ToMy OLIBII MOIIIBHO ISl 3aXUCTYy OpraHiB
TUXaHHS 3BapHUKIB 3acTOCOBYBaTH pecmipatopu tumy “CHexok-I'TI”. Il
pecmipatopu, KpiM HpoTHaepo30JibHOro ¢iapTpa 3 Marepiany tumy DI, marTh
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JOJJaTKOBUN MPOTUra3oBUH (IIBTP 3 KOMOIHOBAaHOTO BOJIOKHHUCTOTO COpPOIIHHO-
GUIBTpYIOUOro Marepially, a TakoXX KianaH BuauxaHHa. OcCTaHHIA TOJIeTIIye
JTUXaHHsS, MpuyoMy (UIBTpYIOYa TKaHWHA 3cepeMHM He 3anotiBae. lle mo3Bosse
TPUBAIUM YaCc KOPUCTYBATHUCS PECIipaTopoM 0€3 3aMiHU (PLIBTPYIOUOro eJIeMEeHTa.

JInst 3aXycTy OpraHiB JMXaHHS MPU 3BapIOBaHHI MOKPUTHUMH E€JIEKTPOJIAMH,
OCOOJIMBO 3 MOKPUTTSAM, IO MICTUTH (DTOPUCTHM KalbIlii, a TaKOX MOPOUIKOBUMHU
aporamMu 1 mig  ¢urocaMu, KOJHM  TOBITPS  3a0pYyIHIOETHCS  Ta30MoII0HUMHU
(GTOPUCTUMH CIIOTyKaMU, TOBHHHI 3aCTOCOBYBATHUCA pecHipaTopu Mapok ‘“‘CHEXOK
[TI-B” ta “Cuexox OITI-B”. Ilpu aprono-gyroBomy 3BaproBaHHI KOJHOPOBHUX
MaTepialiB, CIJIaBIB Ta BHCOKOJETOBAaHUX CTaJied, KOJM B MOBITPI poOOYOi 30HU Y
BEIIUKHUX KUTBKOCTSX MPUCYTHIA 030H, HEOOXITHO KOPUCTYBATHCS pecIipaTopaMu
Mapok “Cuexok I'TI-030H” Ta “CHexok OI'TI-030H".

7.1.2. 3axucHi MACKH 3BAPHMKA 3 MPUMYCOBUM MOJTABAHHAM OYHUIIIEHOT0
NOBITPA

[[InaHroBi Ta aBTOHOMHI 130JII0F041 MAaCKHU 3BapHHUKA 3 MPUMYCOBOIO 0/Ia4Y€I0
MOBITPS B 30HY JUXaHHS MAlOTh PAJl MepeBar nepe GpuIbTPyIOUUMU peCIipaTopamH.
B ix koHcTpyKIIii epeadaveHa moaaya moBiTPs B JUIEBY YaCTUHY MACKH B KUTBKOCTI
100...200 n/xB, mo 3a0e3neuyye MOCTIMHUN HAJJIUIIKOBUN THUCK, SIKUM BHUKIIOYAE
NIJCMOKTYBaHHA B 30HY AUXaHHS 3a0pynHeHoro mnoBiTps. [lpum mpomy oOamuus
IPAIIOI0Y0I0 OMUBAETHCSI CTPYMEHEM YUCTOTO MOBITPS MOTPIOHOI TEMIEPATYPH, 110
IpyU BUCOKHX TeMIlepaTypax Ha poboyomy wMicui 3abe3nedye HeOoOX1JHI
MIKPOKJIIMATHYHI YMOBH JUIsl 3amoOiraHHsi NeperpiBaHHd. BinnpanpoBaHe MHOBITPS
BUXOJWTh HA30BHI 4Yepe3 HemuibHOCcTl. Ha BigMiHYy Bl pecmiparopiB y
nigMackoBoMy npocropi  Takux 3130/l BIACYTHIM omip JUXaHHIO, a BMICT
BYTJICKHCJIOTO Ta3y B MOBITPI, 110 BAUXAEThHCS, HEBeNMKUH. [logada cBIXKOTO MOBITPS
3armo0irae 3amoTiBaHHIO ckiia Macku. Ilepiox nmii mmux 3aco0iB 3aXUCTy HIYUM HE
O0OMEXKY€EThCS, KPIM (h1310JI0TTUHUX MOKIIUBOCTEHN MPAIIOIOYUX 3 HUMHU.

KOHCTpYKTHBHI 0COOJMMBOCTI MAacOK 3BapHUKA 3 CHCTEMOIO OYMIICHHS Ta
rmojadi MOBITPsI B 30HY AUXaHHS BU3HAYCHI HEOOX1IHICTIO 3aXMCTy OPTaHIB JUXAHHS
Bl IIKINIMBUX PEYOBHH, a O4Yl BiJ BUIPOMiHIOBaHHSA. CKIQJO0BUMH YaCTHHAMH
TaKUX MPUCTPOIB € 3aXMCHA MacKa 3BapHUKA, (UIBTPYIOUMMA €JIEeMEHT, 30y/KyBad
10/1a4l MOBITPS Ta 3’ €IHYBAJbHUI LIUIAHT.

3a cnocoOoM Mojadi MOBITPS B MIJIMACKOBUH MPOCTIP PO3PI3HAIOTH TakKl
CHUCTEMH:

- CTaIllOHapHI1 JIsl OUMILEHHS Ta M01a4i MOBITPS;

- TOPTaTHBHI 3 BEHTUJSATOPOM Ta (IIBTPOM, SIKI BCTAHOBIIOIOTH Ha MOSCI

3BapHHKA;

- [EHTpali30BaHi 3 MOJAYCIO 1 OUUIIEHHSM TMOBITPS BiJl MEPEXi CTHCHYTOTO

MOBITPSL.

Macka moBMHHA MaTH CBITIO(IILTP, IIO 3aXHIIA€ OYl BiJI BHIPOMIHIOBAHHS
3BapIOBAJIBLHOI YT, MPUYOMY B 1i KOHCTPYKINi Ciia mependadyaTd MOKIUBICTD
CIIOCTEPEKEHHSI 3a IMIJTOTOBYMMHU OTEpallisiMd TPU BHUKOHAHHI 3BaproBaHHS 0e€3
MiHIMAHHSA MAacKH, OCKUIBKM II€ TIPHU3BENE 10 po3repMeTu3allii 30HM JuXaHHI. B



147

3aJIe)KHOCTI BiJ LIbOTO PO3p0o0JIeHI MACcKH 31 CBITVIOQIIBTPAMHU Ha PIAKUX KpHUCTajdax
(3 aBTOMAaTHMYHHUM 3aTeMHEHHSM) a0o0 31 3BHYAWHUM CBITIO(PIIBTPOM (MTOCTIHHOI
ONTUYHOI TYCTUHH), 110 BIJKPUBAETHCA.

[[Inpoke pO3MOBCIOJKEHHS 3HAWIIIM MackKu 31 CBITJIOQUIBTpaMH 3
aBTOMaTUYHUM 3aTEMHEHHSIM 1 CHCTEMOIO OYMIIECHHS Ta MoJayl MOBITPS B 30HY
nuxanHs  “Speedglas Fresh Air* ¢ipmu “Hornell Speedglas Inc.” (CIIA),
“Ainstream” ¢ipmu  “Racal” (BenukoOGputanis), “Fresh Air Vnit“ ¢ipmu
“Nederman” (I1IBermist) Ta iHII, M0 3a0€3MEUYIOTh HAMIMHUN 3aXUCT OUYEH, OOTUIUS
Ta OpraHiB TUXaHHS 3BapHUKA.

[Ilo cTocyeTbes CUCTEMHU MOZAyi YMCTOTO TMOBITPS MMiJ MacKy, TO HalOiabIe
PO3MOBCIO/KEHSI 32 KOPJOHOM 3HAWIUIA TMOPTATHUBHI AaBTOHOMHI CHCTEMH, IO
PO3TAIIOBYIOThCSI HA TMOSCI 3BapHUKA. Taki CUCTEMH CKIAJAIOThCS 3 €JIEKTPUYHOTO
30y/KyBaua TATH, SIKAA MOAA€ TMOBITPS MiA Macky, (inpTpyrouoro Osoka is
OUHIIEHHSI 3a0pyIHEHOTO0 MOBITPs, IO 3a0MpaeThcs 3 PoOOYOi 30HU 3BApHUKA, Ta
THYYKHMX [UIAHTIB, SIK1 3’€JHYIOTh CUCTEMY OYMILICHHS Ta MOja4i MOBITPS 3 3aXHUCHOIO
Mackoro (puc. 7.1). Cxema 1 npuUcTpii IMX MACOK KOMITAKTH1, MalOTh HE3HAYHY Bary,
HE 3aBa)KalOTh NPOBEJICHHIO 3BaprOBALHUX POOIT Ta 3BUIBHSIOTH PYKH 3BapHUKA.
3rinuo 3 'OCT 12.4.034-85 nany cucteMy 3a MPUHIMIIOM Jii Ta crocoOoM mojayi
MOBITPS MOKHA BigHecTH A0 HOBOro Kjacy 3I30/1 — GiapTpyrouux 3 MPUMYCOBOIO
oa4ero MOBITPS.

[IInpoKo 3aCTOCOBYIOTHCA TAKOXK MACKH, IO SIKUX MOBITPS HAIXOIUTh BiJ
BHYTPINIHBOIIEXOBOT KOMIPECOPHOi cHucTeMH. KOMIUIEKT BKJIIOYAE TEPMETHUHY
Macky; (GuUIbTp 3 AKTUBOBAHUM BYTULISIM JUIsl OYMIIEHHS TOBITPS BIiJl JOMIIIOK;
PEAYKTOP, MPUEAHAHUN 10 MaricTpaii 31 CTUCHYTUM TOBITPSIM; 3al0O1KHUI KilamnaH,
IO CIYCKae MOBITPS 3-MiJI MAacKd MpPU HWOro HAJAMIPHOMY THUCKY; 1HJAMKATOPHUN
MPUCTPIN, IKUI JO3BOJIIE BU3HAUATH CTYIIHb 3a0pyIHEHHS aKTHUBOBAHOI'O BYTULIS Y
Gb1IBTP1; Ta MOSACHUM PEMiHb, HA TKOMY 3MOTHOBAHO YC1 TIEpeIiueHi eJIEMEHTH.

Jlo cucteM mojadi mOBITPS B 30HY JIUXAHHS CTaBJISATHCS TaKi BUMOTH:

- CTpyMiHb TOBITPS TiJ WIMTKOM TOBHHEH PO3MOAUIATHCS CUMETPUYHO
BIJIHOCHO HOCA 1 POTa 3BapHUKA;

- IIBUJKOCTI TOBITPSHUX CTPYMEHIB, IO BHUXOIATh 3 PI3HUX TOYOK
MOBITPOPO3MOAUILHOTO TPUCTPOIO, TOBUHHI OYTH OJHAKOBUMH JJii YHUKHEHHS
©XEKIIHHOTO e(eKTy;

- I CTBOPEHHSI HEOOX1HOrO0 HAJIMIPHOTO TUCKY MOBITPS MiJ MACKOIO, IO
NEPEIIKO/KAE MPOHUKAHHIO MiJ HEl MIKIJUIMBUX pPEYOBUH, BUTpaTa MOBITpPS, SKE
MOJAEThCS, TOBUHHA CTaHOBUTH He MeHiie 200 1/xB, a 3 ypaxyBaHHSIM (Pi310J0T0-
TIriEHIYHUX BUMOT JI0 MAaCKH ONTHUMAJILHOIO € Mojjaya MOBITPS IMiJI MackKy 3 00’ €MHOO
mBuakicTo 100...200 n/xB.
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Puc. 7.1. 3axucHa Macka 3BapHHKA 3 NOPTATHBHOI0 CHCTEMOI0 OYUILEHHS Ta MoAavi NoBiTps
B 30HY AuxaHHs: 1 — macka 3i cBiT10QiILTPOM 3 aBTOMATHYHHUM 3aTeMHEHHSIM; 2 —
repMeTH3aTop 3 TKAHWHHW; 3 — NPHUCTPIH moja4i Ta po3moAily MOBITPs Mg Mackow; 4 —
NOBITPOBiA; 5 — cucTeMa OYMINEHHA Ta NOJA4Yi MOBITPA 3 eJEKTPUYHHMM KUBJICHHSM
BEHTHWJIATOPA; 6 — mosic

k1o ouMilieHe MOBITPS MOAABAaTH HE MIJ MACKY 3BapHHUKA, a B HaIIBMAacKy
JUIA TUXaHHS, TO HEeoOXigHa 3axucHa e(eKTHBHICTh Takoi cuctemu (puc. 7.2)
JOCSITAE€THCS TIPU 3HAYHO MEHIIINA NIBUIKOCTI MO/1a4ul TOBITPS B 30HY JUXAHHS — BiJ
30 1o 110 n/xB B 3a1€XKHOCTI Bl BAXKKOCTI POOOTH Ta (Hi310JIOTTUYHUX MOKIUBOCTEH
npaitorounx. lle 3a0e3nedyeThcsi OUIBIT MOBHUM 130JIFOBAaHHSM OpraHiB JMXaHHS B
MOPIBHSIHHI 3 3aXMCHOI0 MacKoio 3BapHHKa. J[o Toro x us moaens 3130/ (cucrema
OUHUIIIEHHS 1 TOJa4l TOBITPS B 30HY JUXaHHS 3BapHHUKA) Ja€ MOXIIMBICTH i
BUKOPUCTOBYBAaTH B KOMIUIEKTI 3 3aXHCHUM IIIUTKOM YH MAaCKOK OYIb-iKOi
KOHCTPYKIIIi, CHeIiaJbHO HE MPUCTOCOBAHOI ISl MIJAKIIOUECHHS 10 CUCTEMHU Tojadi
noBiTps. 3rigHo 3 'OCT 12.4.034-85 pana cucrema HaJeXWUTh 10 (PUIBTPYHOUMX
3130/1 3 mpuMyCOBOIO MOJAYEIO MOBITPS.
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Puc. 7.2. IlopTaTHBHA cMCTeMAa OYUILIEHHS TA MOAAaYi NOBITPS B 30HYy AUXAHHA 3BapHuKa: 1 —
NMPUCTPIH OYHMINEHHS TAa MOJadi MOBITPs; 2 — HAmiBMacka; 3 — HAroJIOBHe KpilJieHHs; 4 —
NOBITPOBIA; 5 — MosicHUii peMiHb

[Ipu poGOTI B yMOBax 3 HOPMaJbHUMHU IMapaMeTpaMu MIKPOKIIMATy 3TiIHO
JCH 3.3.6.042-99 posrasuyti 3130/ mnpakTU4HO 3a0BOJILHSIOTH IOCTaBJICHI
BUMOTH. AJie MPU 3BapIOBaHHI B YMOBAaX 3HIKEHUX a00 MiJIBUILIEHUX TEMIEpaTyp,
10 HEPIJKO XapaKTEepHO /I 3BapIOBAILHOTO BUPOOHMIITBA, aHi 3[30/] nenpuaartHi,
OCKUIbKM B HHUX HE€ MependadeHO pEeryjroBaHHs TeMIlepaTypyd TOBITPs B 30HI
nuxanHsa. Tomy B Takux yMoBax HeoOxigHO 3actocoByBatu 3I30]], ski
3a0€3MeuyloTh OYMIIEHHS 1 MOoJady i MAacKy 3BapHHUKA IOBITPSHOIO IOTOKY 3
3aJIaHOI0 TEMIIEPATypoOr0 Bl 30BHIIIHBOTO JpKepena. Taki amapaTu, KpIM CHCTEMHU
OUYMUIEHHS 1 MOJa4l MOBITPS MIiJ MAacKy, BKIIOYAIOTh B ce0€ CHEUIaIbHUNA MPUCTPIN
KOHJUIlitoBaHHsA moBITps (puc. 7.3). CTuUCHyTe TMOBITps, IO HAAXOAUTH Bij
IIPOMHUCIIOBOT Mepexi abo MEPCOHAIBHOIO KOMIPECOpa, OYMILYETHCA B (PLIBTpAX
NOMNEePEIHbOI Ta TOHKOI OYUCTKHU, MOJAETHCS B BUXPOBY TPYOKY, J€ Bi1IOYBa€ThCA
PO3MOII TOBITPSI HA OXOJOKeHe 1 Harpite. I[iAroToBieHe MOBITPS HAIXOAUThH B
MOBITPOPO3MOAUIBHUM OJIOK, 110 MOHTYEThCS Ha Maciil 3BapHUKa. Temmeparypa
MOBITPS PETYIIOETHCS POCEIBHUM BEHTHJIBOM B Mekax +12°C 1o BiHOIIEHHIO 10
TeMIIepaTypy HAaBKOJUITHLOTO TOBITPS.
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Puc. 7.3. Cucrema koHauuiroBaHHsi macku 3BapHuka (3AO “Pemes”): 1 — diabTp; 2 —
BUXpoOBa TpPyOKa; 3 — macka
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7.2. 3aco0m iHAUBITYATBHOI0 3AXHCTY OPraHiB 30Py, 00JIUYYS TA FOJ0BH

JIns 3aXuCTy O4YeH, MIKIPSTHOTO MOKPOBY TOJIOBU 1 IIWI BiJI BUIPOMIHIOBAHHS
JIYTH Ta BiJ OPU30K PO3ILIABICHOTO METAy 3BAPHUKHA BUKOPUCTOBYIOTH CIEIliaJIbHI
PY4YHI Ta HArojOBHI IIMTKUA (MacKH), sIki BUTOTOBJICHI Y BIJIOBIJIHOCTI 3 BUMOTaMU
['OCT 12.4.035-84, OCHOBHUMH 3 SIKMX € 3aXHCHI XapaKTEPUCTUKU (BIACYTHICTbH
MIPOHUKAHHS BHUIIPOMIHIOBAHHS JIYT'M, CTIMKICTh MaTepialy KOPIycy J0 OpH30K
PO3MIIaBICHOTO METaly, MUTOMa E€JeKTpUYHA MIIHICTh MaTepiaixy KOpILyCy, OMip
13011111 HArOJIOBHUKA), @ TAKOXK Bara, rabapuTHI po3MIpH Ta MIITHICTh IIUTKA.
3axuCHI MIUTKU CKJIAJalOThCS 3 KOPILYCY, SIKHH BUTOTOBIIOETHCS 3 TOHKOTO
TEPMOCTIHKOTO MaTepiaiy; OrJISIOBOrO CKIIa-CBITIO(UIFTPA, PO3TAIOBAHOTO HA PIBHI
oueil; HaroJIOBHUKA JJIs1 KPITUICHHS Ha TOJIOBI 00 PYYKH.

7.2.1. 3axucHi cBiT/I0iabTpH

HaiOuipn Ba)KJIMBUM Ta BIAMNOBIJAJILHUM €JIEMEHTOM INMUTKIB € CKIISHI
CBITJIO(UIBTPHU, MPU3HAUCHI JIJISL 3aXUCTY O4Y€H BiJ yJIbTpadioiaeToBOro, BUAUMOTO Ta
1H(payepBoHOTO BUIIPOMiHIOBaHHsS. CBITJIOBE BUIPOMIHIOBAHHS JYT'M MOBUHHO OyTH
nocnabnene ceitnodinsrpamu y 10%...10° pasis. IIpu npoMy cBITIO(GIIBTPY NOBHHHI
MaTH JOCTATHIO BEJIMYUHY MPOMYCKAHHSA Y BUJIUMIN JUISAHII CHEKTpa, 110 HEOOXITHO
JUTSL CTIOCTEPEKCHHS 32 MICIIEM 3BaprOBaHHS.

VY nam yac B CHJI mimpoko 3aCTOCOBYIOThCS CKJIsiHI CBITIO(MUIbTpU cepii “C”,

AK1 MOJUISIOThCS Ha 13 kinaciB 1 3a0€3MevyroTh 3aXUCT O4Yel B1J BUIIPOMIHIOBAHHS
npu 3BaproBaHHI Ha cTtpymax Binx 5 no 1000 A. BubOuparore CBITAOPUIBTPU B
3a7Ie)KHOCTI BiJ BUY 3BapIOBaHHS Ta CHIM CTpyMmy y BiamosigHocti 3 OCT 21-6-87
(Tabm. 7.1).

Pazom 3 Tum B YkpaiHi modaiy 3acTOCOBYBaTH OUIBII CydacHI €BPOMEHCHKI
MacCKH 3BapHHMKIB 31 CIIeIialbHUMHU CBITIO(MUIBTpaMH, siKi MaroTh Bianosigatu JJCTY
EN 169-2001. Ili cBitnmodinbTpu moAUIAIOTECS HA 19 kinacudikaiiHux HOMEPIB 31
cTyrneHeM 3axucty Bia 1,2 1o 16 (tabm. 7.2).

Bubip crynens 3axucTy 3axucHoro (uibTpa, IO TpPU3HAYEHUW Jis
3aCTOCYBaHHS TIiJ] 4YaC BUKOHAHHS 3BAapIOBAJbHUX 4YH CIOPIAHEHUX TIPOIIECIB,
3aJIeXKUTh B 6arathox ¢aktopis. Tak, mig 4ac BUKOHAHHS ra303BapIOBAIIBHUX POOIT
1 CHOpIJTHEHHUX TMPOLECIB, TAKUX SK MasHHS TBEPAUM MPUIOEM 1 IIa3MOBUM
pi3aHHSM, BIH 3aJIeKUTh BiJl 00’€MHOTO MPOMyCKaHHS mainbHuKa. OpHak, mija 4dac
3BapIOBaHHS JIETKUX METaliB Tpeba BpaxoBYBAaTH BIIACTUBOCTI (QuIroCy, IO
BIUIMBAIOTh HA CHEKTPAJbHUM CKJIaJl BHUIIPOMIHIOBAHOTO CBiTJIa. B mporeci
€JIEKTPOIYTOBOTO HAIUTABJICHHS 1 IMJIa3MOBOTO Di3aHHS CUJa CTPYMY € BaKIHMBUM
YUHHUKOM, IO J103BOJIsiE 3poOUTH TOYHMM BUOip. Kpim Toro, miag yac BUKOHAHHS
poOIT 3 ENEeKTPOAYTOBOTO 3BapIOBAaHHS HEOOXITHO BpaxyBaTH CIEKTP €ICKTPUYHOI
JIyTH 1 OCHOBHOTO METAaIy.



Tabnuys 7.1
CBiT10inbTPH AJI51 AYTOBOT0 3BAPHOBAHHS

Cuna ctpymy, A, Uit CBITIO(IBTPa KIacy
Bup 3BaproBanHs

C1l1]| C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 C-10 | C-11 | C-12 | C-13

HOKpI/ITI/IMI/I CIICKTPOAaMHU
cTaii, 4aByHy Ta Miai - - 15— 30- 60— 150- | 275- | 350- | 600- | 700— | 900i - —
-30 -60 -150 275 -350 -600 —700 | -900 | BuIIE

IInaBkuMu CJIICKTPOJaMU B

IHepTHHX Ta3ax: - - 20— 30— 40— 80— 100- 200— 300—- | 500- | 700- | 9001 -
crani -30 -40 -80 -100 -200 -300 -500 | =700 | —-900 | Bue
_ - - - 15— 30- 50— 90— 150- 275— | 350— | 600- | 8001 -
JICTKUX CIIaBIB -30 -50 -90 -150 =275 -350 | -600 | —-800 | BuIE
BosbhpamoBumME el1eKTpoIaMu
B IHePTHHX Ta3ax CTalli Ta - - 10— 15— 20— 40— 80— 100- 175—- | 275- | 300— | 400- | 6001
JETKHX CIJIaBIB -15 -20 —-40 -80 -100 -175 -275 | =300 | -400 | —600 | BumIEC
VY ByIJIeKUCIIOMY Ta3i cTai 30— 60— 100- | 150- 175—- 300- 400- 600— 700- | 9001 - - -

—60 | -100 | 150 | 175 | 300 —400 | —600 | -700 | -900 | Bmme




Tabnuys 7.2

Bumoru 10 nponyckaHHs cBiTI10QLIbTPIB

MaxkcuMaibHUHR CTYIiHB MakcumalbHUM
CIIEKTPaJIbHOI'O CryniHp NpoImyCKaHHs CTyIiHb CEPEHbOIO
. IPOITYCKaHHS MiJ{ 4ac CBITIa CIIEKTPaILHOTO
Crynisb . )
yIbTpagioIeTOBOTO MPOMYCKaHHA Mij 4ac
3aXHCTY . .
BUIPOMiHIOBaHHS T(A) iH(ppauepBOHOTO
Makcumym MiniMyMm BHUITPOMIHIOBAHHS TA
313 mM % | 365 1M % % % 780 11 — 1400 1
1,2 0,0003 50 100 74,4 69
1,4 0,0003 35 74,4 58,1 52
1,7 0,0003 22 58,1 43,2 40
2,0 0,0003 14 43,2 29,1 28
2,5 0,0003 6,4 29,1 17,8 15
3 0,0003 2,8 17,8 8,5 12
4 0,0003 0,95 8,5 3,2 6,4
5 0,0003 0,30 3,2 1,2 3,2
6 0,0003 0,10 1,2 0,44 1,7
7 0,0003 0,050 0,44 0,16 0,81
8 0,0003 0,025 0,16 0,061 0,43
9 0,0003 0,012 0,061 0,023 0,2
10 0,0003 0,006 0,023 0,0085 0,1
11 0,0003 0,0032 0,0085 0,0032 0,05
12 0,0003 0,0012 0,0032 0,0012 0,027
13 0,0003 0,00044 0,0012 0,00044 0,014
14 0,00016 0,00016 0,00044 0,00016 0,007
15 0,000061 | 0,000061 0,00016 0,000061 0,003
16 0,000023 | 0,000023 0,000061 0,000023 0,003

[H111 MapamMeTpu TakoX BIUTMBAIOTH Ha BUOIP CTYMNEHS 3aXUCTY CBITIOMUIBTPA,
OJIHAK iX BIUIMB BaXKKO OIIIHUTH. 30KpEMa CIOJU BITHOCATH:

— MICI€3HAXO/IP)KEHHS BUKOHYIOUOTO 3BapIOBaIbHI pOOOTH MO BIJIHOIIEHHIO J10
MOJTYM Sl UM €JIEKTPOAYTH; HAIPHUKJIAI, JUBJISIHCH TIO TOMY, YM 3HAXOIUTHCS 3BApHUK
y HaXWJICHOMY TOJIO)KEHH1 4YM 3aliMa€e MicClle Ha BIJICTaHI BUTATHYTOI PYKH, MOKE
BUHUKHYTH HEOOX1IHICTh 3MIHHU, SIK MIHIMYM, Ha OJJUH CTYIIHb 3aXUCTY;

— MICIIEBE OCBITJICHHS;

— JIIOACHKUN (PaKTOpP.

VY 38’a3ky 3 num JICTY EN 169-2001 nmae Timpkw Ti CTYMEHI 3aXHUCTYy, IO
MIJTBEP/PKCHI MPAKTHYHHUM JIOCBIJIOM 1 TMIOKa3aJik, IO BOHW TpHUAATHI IS
IHUBIIyAIbBHOTO 3aXWCTy TMPAIIOI0Y0ro, IO Ma€ HOPMAJIbHMM 3ip Mg dYac
BUKOHAHHS MIEBHOT'O BUAY POOIT.

[IpencraBieni B 1bOMY CTaHAAPTI TAOIMIN JO3BOJISIIOTH BUOPATH CBITIOMIILTP
3 MOTPIOHMUM CTYNEHEM 3aXHUCTy NUISIXOM 3HAXO/DKCHHS psaKa, M0 BIAMOBIiIA€E
0o0eMHil BUTpaTi ra3y (tadm. 7.3 i 7.4) abo cuii crpymy (tabm. 7.5), i psaka, mio
BKa3zye Ha BUJ poOoru. JlaHi Mux TaOIUIh BIAMOBIIAIOTH CEPEAHIM yMOBaM IMparii,
I1]1 Yac SKUX BiJICTaHb BIJl O4€i 3BapHUKA JI0 PO3ILJIaBY CTAaHOBUTH MPpUOIU3HO 50 CM,
a cepeHs OCBITJICHICTh CTAHOBUTH Mpuban3HO 100 JIK.

CryneHi 3axucTy sl 3aCTOCYBaHHS CBITJIOQUIBTPIB TiJ Yac Ta30BOT0
3BapIOBaHHS 1 MasiHHS TBEPAUM MPHUIIOEM HaBEJEHO B Ta0IuI 7.3.
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Tabnuys 7.3

Cryneni 3axucty Y mig yac razoBoro 3BaploBaHHs i NassHHs TBEPAUM NPHIOEM
00’ emMHa BUTpaTa aleTHIEHY (, JI/TOJT
q<70 | 70<q<200 | 200<q<800 | q>800

4 5 6 7

PobGora

3BaproBaHHs 1 TTASHHS TBEPIUM TIPHUIIOEM
BAKKUX MeTasiB 2

3BaproBanHs 3 ¢urocoM  (0CO0JIMBO
CIJIABH JICTKUX METAIB)

Y 3anexHOo BiI YyMOB 3aCTOCYBaHHS MOJIMBO 3aCTOCOBYBATH HAHONMKUMil CTYNiHB 3aXHCTy 3
BHUIIIMM YH HAXKYUM 3HAYCHHSIM.

%) BuciB «BaXkKKi METaIll» BiAHOCUTBCS [0 JIETOBAHHUX KJIACiB CTalIi, 10 Mifi i 1i criaBiB TOIIO.

4a Sa 6a Ta

Skmo mia  Yac ra3oBOro 3BaplOBaHHS — 3aCTOCOBYIOTH  (piroc,  Tomi
BUIIPOMIHIOBaHE JHKEPETIOM CBITJIIO YaCTO HACUYYETHCSI MOHOXPOMATHUYHUM CBITIIOM
OJTHI€1 TOBKWHU XBWJII UM JACKITLKOX, IO AYXKE YCKIATHIOE OaueHHS PO3IUIABICHOTO
METady 1 MOMJIMBICTh BIAPI3HUTH Horo BiJ (irocy, IO TeX IUIaBa€ y BaHHI 31
crutaBoM. Lle cTocyeThcs, Hanpukiaj, BUIPOMIHIOBAHHS CBITJIA MiJ 4ac poOOTH 3
HATpIEM, IO IHTEHCUBHO BUIIPOMIHIOE CBITJIO 3 JOBXHHOIO XBUJI A=589 HM, um
JITIO, WO Ja€ CWIbHE BHUIPOMIHIOBaHHA — A=67]1 HM. Y TakoMy BHUIAAKY
BUKOPUCTOBYIOTh CBITJIODUIBTPH, TMO3HA4YeH1 JiTeporo «a» (tabm. 7.3). CTymiHb
CHEKTPAIBHOTO MPOMYCKaHHS 1UX (QUIBTPIB AJIs1 PUBEIACHOI BUIIE JOBXKUHU XBHJIb,
noBUHEH Oyt MeHmuk HixX: 0,4 % s crynens 3axucty 4a; 0,1 % — ms 5a; 0,05 %
— s 6a; 0,01 % — nis 7a.

3acTocyBaHHS CTYIIEHIB 3aXUCTY IiJ 4ac KMCHEBOIO pi3aHHS 3 JOTPUMaHHSIM
OJIHI€T JTiH1T Ha 00poOIIOBaHOMY BUPOOI MpUBEIEHO B TabmuIll 7.4.

Bubip cBiTnoiIbTpiB 3 BIAMOBIAHUM CTYNEHEM 3aXHCTy OuYed IIiJl dYac
€JICKTPOAYTOBOTO 3BApIOBAHHS, HAIUIABJICHHS Ta MJIA3MOBOIO Pi3aHHS BUKOHYETHCS
3r1HO 3 Tabauuero 7.5,

Jlns 3axucTy o4ell oci0, 1o J0omoMararoTh 3BapHUKY, U IHIIMX, 0
3HaXOJAThCS B THUX TMPUMIIICHHSAX, JI€ BHUKOHYIOTh pOOOTH, TMOB’sI3aHl 3
€JIEKTPO3BaPIOBAHHSM, TpeOa BUKOPUCTOBYBATH CBITIO(IIBTPU 31 CTYIIEHEM 3aXUCTY
B 1,2 no 4. SIkuio miapy4yHHid 3BapHUKA 3HAXOJMUTHCS Ha TIA caMO BIACTaHi, 1O 1
3BapHUK BIJl C€JIEKTPUYHOI Ayrd, HEOoOXigHO, 100 000€ BHUKOPHCTOBYBAIH
CBITIO(PIIBTPU 3 OJHAKOBUM CTYIEHEM 3axWucTy. Y pas3l HeoOXITHOCTI BapTo
3aCTOCOBYBATH (PUIHTPU 3 BHUINMM CTYNEHEM 3aXUCTYy, HANPUKIAI, JUIsI TPOBEICHHS
poOIT Ha CBIXKOMY TOBITPI MiJl YaC CUIILHOTO MPUPOTHOTO OCBITICHHS.

Tabnuys 7.4
Cryneni 3axucry b nmig yac kucneBoro pizanus
Pobora 006’emMHa BUTpaTa KUCHIO q, JI/TOX
900< q <2000 2000< q <4000 4000< q <8000
KucHeBe pizanHs 5 6 7

U 3anexHo BiJ yMOB 3aCTOCYBaHHS MOKHA BUKOPHUCTOBYBATH HAWOMMKUMII CTYMiHb 3aXMCTY 3 BUIIUM YU
HIDKYMM 3HAYCHHIM
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Tabnuys 1.5
Cryneni 3axucrty Y nmig yac eJIeKTpoAyroBoro 3BapiOBaHHs Ta CIIOPiTHEHHX
npouecis
_ Cuna ctpymy, A
Crnioci6 3BaproBaHHs 40 80 125 175 225 275 350 450
Ta CIOPiIHEHI POoIeCH 3(|) 6(|) 1o|o ‘ 15|0 200 ‘ 2|50 ‘ 300 ‘ 4(|)0 ‘ 500
HOKpI/ITl CJICKTPOaU 11 12 13 14
MIG qluz;lac 3BapIOBaHHS BAXKKHUX 11 12 13 14
MCTaJI1B I S B R
MIG mix gac 3BAPIOBAHHS CIIIABIB 11 12 13 14 15
JIETKHUX METaJIlB I
WIG i1 4ac 3BaPIOBAHHA yCIX 12 13 14 -
METaJI1B Ta CIIJIaB1B
MAG 12 13 14 15
Enextponyrose cTpyraHHs 1011112 13/ 14 15

ITnazmoBe pi3aHHA 12 13 -

MiKpO TJIa3MOBe
3BapIOBaHHS

25 |3 |4 |5|6|7]|8]|9 10 11 12 13 14 15

1) 3anexHO BiJ YMOB 3aCTOCYBaHHS MO’KHA BUKOPHCTOBYBATH HAHOMMKYHMIA CTYIIIHB 3aXHCTY 3 BUIIUM YH HIDKIUM
3HAYCHHSM.
2) Bupas «Ba)XKi METaJIn» CTOCYIOThCSI KJIACiB CTaJl, KJIaciB JErOBaHOI cTali, Miji i 11 cruiaBiB TomIO.

HpumiTkn. 3amanboBaHi JOUISHKA B TaOmuii 7.5 BIJAMNOBIIaIOTh 30HAM
pPEKHUMIB 3BaprOBaHHSA, 3a SKUX 3BaproBajbHI TPOLIECH B CYy4YacHIM MpaKTHUIIL
3BapIOBaHHs, 3a3BU4ail, HE BUKOPUCTOBYIOTb.

B taGnuii Bukopuctano taki ckopoueHHs 3rigHo 3 [SO 4063:

- no3Haka MIG o3Hauae BUKOHaHHS pOOIT 3a JOMOMOTOI0 T'a30€JIEKTPUUHOTO
3BapIOBAaHHA 3 BUKOPUCTAHHSIM 1HEPTHOTO ra3sy;

- mno3Haky MAG BXHMBaIOTh JUIsl Ta30€JEKTPUYHOTO 3BApIOBAHHS 3
BUKOPUCTAHHSM aKTUBHOTO rasy;

- mno3Haka WIG o3Havyae ra3oeneKTpUYHE 3BaplOBaHHS B CEPEAOBHILI
1HEPTHOI'O ra3y 3 BUKOPUCTAHHAM BOJIb(PPAMOBUX E€JIEKTPO/IIB;

- EJIEKTPOJYTOBE CTPYraHHS — II€ BUIUIABIISHHS (3HIMAHHA) IIapy merany 3
BUKOPUCTAHHAM TpadiTOBOrO0 €JeKTpoja 1 TMOTOKY CTHUCHEHOTO TIOBITPS IS
BHUJIAJICHHS METally, 1110 OTUIaBUBCS.

BukopucTaHHsS 3BapHHKOM BHIIOTO CTYINEHS 3aXUCTy HE 3aBXKIH JIOpPEYHE,
OCKIJIBKM MOK€ NPHU3BECTH A0 TOTIPHICHHS YMOB CIIOCTEPEKEHHS 3a SKICTIO
BUKOHYBaHOi poO0TH. Pa3oM 3 THM, 3acTOCyBaHHS CBITIOMUIBTPA 3 3aHAATO BUCOKUM
CTYIEHEM 3aXUCTy MOXKE BHUSBHUTHCS HEOE3NEYHUM, TOMY IO 3MYIIYy€ 3BapHUKA
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3HAaXOJUTHUCS 3aHaATO OJU3BKO 10 JHKEepena BUIIPOMIHIOBAHHS 1 BAMXATH IIKITUBUNA
aepo30JIb.

SAxk11o mijx yac 3acToCyBaHHs CBITJIOPUIBTPIB, 00OpaHUX BIJAMOBIIHO /10 TaOIHIlh
7.1-7.5, 3’IBNS€THCSI HEMIPUEMHE BIAYYTTS, TO HEOOX1THO OCTIHKYBAaTH YMOBH Ipalli
i 00CTEXXYyBaTH 31p 3BapHUKA.

7.2.2. 3axuCHI IIUTKHA

BumnyckaioTbcs HIMTKH JABOX BHUAIB: 3 CBITIO(PUIBTPOM Ui HOPMAaIbHOTO
ormsiny (posmip — 52x102 mm) Ta 36umemenoro (90x102 mwm). 3o0BHI, mepen
CBITIO(1IFTPOM BCTAHOBITIOETHCS TIOKPUBAIBHE CKJIO TOBIIMHOIO HE OLIBIIE 2,5 MM,
SKe 3axuiiae CBITIO(DUIBTP BiI MNOAPSMHH, NPONANIB Ta IHIIUX TOMIKOJKECHb.
3cepeArHN TaKOX 00O0B’SI3KOBO BCTAHOBIIOETHCS MIAKIAKA 3 OPICKIIa TOBIIMHOIO HE
outbmie 2 mMM. [lpu pyiiHyBaHHI BiJi MEXaHIYHOTO TMOIIKOJKEHHS MOKPUBAILHOTO
CKJIa 1 CBITIO(UIbTPA MITKIAIKA 3 OPTCKIIA 3aXUILAE OUl B1Jl TPABMYBaHHS.

3axXMCHI py4Hi Ta HaroJIOBHI ITUTKHU IS €IEKTPO3BAPHUKIB 3 CBITIIO(IbTpaMuU
JUTSL HOPMAJIBHOTO Ta 301bleHoro orisiay (puc. 7.4, a, 0, T, J) mpU3HAYEH] IS
3BapIOBaHHSA IIBIB CKJIQJHOI KOHQIrypamii 3 YacTUMH 3MIHAMH [POCTOPOBOI
KoH(irypaii (mepexig 3 HKHBOTO MOJIO0KEHHS B CTEIIbOBE, BEPTUKAIBHE 1 HA3a/), a
TaKOX JJIS 3BAPIOBAHHS 3 M1BUIIICHOIO MIBUAKICTIO 200 Y BaKKOJJOCTYITHUX MICIISIX.

Kpim TOrO, A7 3BaproBaHHS y BaKKOAOCTYIHUX MICISIX, KOJH YCKJIaJHEHO
BIIKUIAHHS KOPIIYCYy INUTKA, PO3POOJEHO WIMTKA 3 CBITJIIOQUIbTpamMu, SIKI
BIIKpUBatOThCs (puc. 7.4, €). HasBHICTh 10JaTKOBOTO MPO30pOro HEPYXOMOTO CKJIa,
0 He O’€ThCS, 3aKPIIUIEHOrO0 3 BHYTPIIIHBOI CTOPOHHM KOPIIYCY IIHUTKA, JO3BOJISIE
IpU MITHATOMY CBITJIOQUIBTPI BUKOHYBAaTH JOMOMIXKHI omepaiii ado 3a4uCTKy
3BApHOTO IIBa 0€3 HEOE3MEeKU YpaKeHHS Ouel Ta OONMYYs rapsyuMU YaCTUHKAMHU
IJIaKy Ta OKaJIUHHU.

[Tin byac MOHTaXXHHUX POOIT JUIsl 3aXHUCTY TOJIOBH BiJl YJapy, €JIEKTPUYHOTO
CTpyMy, OXOJIOJDKEHHs, TeperpiBy Ta fii aTMocepHHUX OmMajiB pPo3pOoOICHO
KOHCTPYKIli MUTKIB (puc. 7.4, B), SKi JErKO MOHTYIOThCS Ha Kacli JJii 3aXUCTY
T'OJIOBH.

binbm 3pyyHuM B eKCIUTyaTailii BBaXKalOTbCSd NIUTKA HOBUX THUIIB 3
KOMOIHOBaHMMHU CBITIOQIIBTpaMH (TEMHUM 1 HAMIBIPO30PUM CBITIOMUIETPAMHU).
OauH 13 TUOIB TakUX LIUTKIB Ma€ 30UIbLIIEHUH NPAKTUYHO HA BCIO IOBEPXHIO
JMIEBOT YUCTUHU LIIUTKA HAMIBIPO30PUH CBITIOQUIBTP, 110 3aXHILAE 04l Ta 00IUYYs
B1Jl YAbTPa(i0JI€TOBOrO BUIIPOMIHIOBAHHS 1 MPU ILILOMY JIO3BOJISIE CTEKUTHU 32 30HOIO
3BapIOBAHHS 0 MOMEHTY 3alaJIeHHs AYTH, a TaKOX MOIMIMPIOE 30HY OOKOBOTO 30DY.
Ha piBHI ouell po3MINIIY€eThCA BJIACHE TEMHUH CBITIOQIIBTP, Yepe3 SKUN 3BAPHUK
CIIOCTEpIra€e 3a 3BApPIOBAHHSAM I11Jl Yac TOPIHHS AYTH, NepeMilarodu norisy (puc.
7.5).

[[utku Apyroro THUIy MarOTh KOMOIHOBAaHUU CBITJIODUIBTP, PO3ALICHUN
KO3UPKOM Ha HEBEJIMKY BEPXHIO HAMIBIPO30PYy YaCTUHY Ta HWKHIO TeMHY (puc. 7.6).
Jlo 3amaneHHs AyTH 3BapHUK AUBHUTHCS B BEPXHIO YaCTUHY, TICISI 3aMajeHHs TyTH —
B HIWKHIO. PO3NONUIBHMI KO3MPOK MNpHU IBOMY 3axXHIIa€e o4l BiA Jii Ha HUX
BUMNPOMiHIOBaHHS TyTH. [10/110HI UTKU ICHYIOTH 1 JAJ1s1 0OCTYTOBYHOYMX POOOUHX.
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BaxxnuBum enneMeHTOM HIUTKIB € HArOJIOBHUK I KPITIJICHHS 1X Ha TOJIOBI.

Bin moBHHEH BpaxoBYyBaTH aHTPOMOJIOTTYHI OCOOJMBOCTI T'OJIOBH JIFOAWMHU
(peryitoBaHHS 3a PO3MIPOM TOJIOBH), MaTH 3aXUCHUM YOXOJI, IKUI 3MEHIIIY€E TUCK Ha
TOJIOBY.

Jlnst 3axucTy od4eil oOCIyroByrOUMX pOOOYMX 3aCTOCOBYIOTHCS OKYJSIpH 3a
I'OCT 12.4.013-85. ¥V Tux BuUIIaJKaxX, KOJIM 3BaprOBaHHS MOXHa 3JiiicHIOBATH 03
3aCTOCYBaHHSI 3aXMCHOTO INUTKa a0 JUIsl CIIOCTEPEKEHHsS 3a MPOLIECOM MIpH
MEXaHI130BaHOMY (aBTOMAaTHYHOMY) 3BapIOBaHHI 3aCTOCOBYIOTh OKYJISIPH 3aXHCHI
3akputi 3 cBitmodiasTpamu 3a OCT 21-6-87. [ns 3axucTy odYell JOMOMIXKHUX
po00oUNX 3aCTOCOBYIOTH OKysipu B-1, B-2; razo3Bapuukis — I'-1, I'-2, I"-3.

Puc. 7.4. 3axucHi muTKH 1J1 eJiekTpo3BapHukiB: a — pyuynuii PH-C; 6 — naroiosunii HH-C;
B — HaroJOBHHUi, 0 MOHTYeThcsl Ha 3axucHiil kacui KH-C; r — pyuynuii 3i 30l1b1meHum
ciTnoginsTpom PH-C; n1 — nHaronoBHuii 3i 30inbmenum cBitanodginbtpom HH-C; e -
HaroJIOBHMI 3i cBiT10iIbTPOM, 10 BinkpuBaerbess HHII-C
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Puc. 7.5. 3papoBajibHuii IUTOK 3 KOMOIHOBAHUM CBIiT/I0QiILTPOM

Puc. 7.6. 3papoBajibHMii IMTOK 3 KOMOIHOBAHHUM CBITI0iJIBTPOM i KO3HPKOM
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7.2.3. 3axucHa MacKa 3 aBTOMAaTHYHUM CBIiTI10(LIbTPOM

Bituuznsai 313 oyeilt 3BapHHKIB, 1110 BUKOPUCTOBYIOTHCS ChOTOHI, J1aJieKi Bl
JIOCKOHAJIOCTI. 3aXHCHA [ 3BUYalHMX IIMTKIB 3aCHOBaHA Ha 3aCTOCYBaHHI B poJi
CBITJIO(UIBTPA TEMHOTO CKJIa 3 TOCTIHHUM CBITJIONPOMYCKAHHIM HACTUIBKA HU3BKUM
(0,1...0,0001 %), MmO BUKIIOYAETHCS MOKJIUBICTh CIIOCTEPITaHHS Yepe3 HUX 3a
po00YOI0 30HOIO 70 3amajieHHd AYrd. 3BapHUK 3MYLICHUW BIJBOAMTH HIUTOK BiJ
oueil abo0 migHIMATH HOTro KOXKEH pa3 TMepe] MOYaTKOM MpOoLecy, Michs HOTo
3aKIHYEHHS Ta MpHU po3puBl AyrH. e HeraTuBHO BiAOOPaKAETHCS HA MPOTYKTUBHOCTI
mparli, SKOCTi poOoTm Ta Oe3merii 3BapHMKIB. [luX HemoIKiB 1M030aBlIeHI MUTKA
3BAPHUKIB 3 aBTOMAaTUYHUM 3aTEMHEHHSM, B SIKUX BUKOPHUCTOBYETHCS CBITIODIIBTP
31 3MiHHUM CBITJIONIPOITyCKaHHSM (puc. 7.7).

Puc. 7.7. 3paproBajibHMIi IIUTOK 3 ABTOMATHYHMM 3aTeMHEHHAM (3 PiIKOKPUCTAIIYHUM
cBiTIO(QIIbTPOM 3i 3MIHHHUM CBiTJIONPONMYCKaHHAM): 1 — KOpIyc MacKH; 2 — HaroJioBHe
KpinjieHHs1; 3 — 0J10K cBiT/I0diabTPa 3 COHAYHOIO OaTape€ro; 4 — BHYTPIIIHA MiAKJIAAKA 3
OPraHiYHOro0 CKJa; S — 30BHIIIHE NOKPHBAJIbLHE CKJIO

[Tpunatun A1l Takux CBITAO(IIBTPIB MOJATAE B 3MiHI KOS(III€EHTA MTPOITYCKAHHS
(mpo3opocTi ¢inbTpa) CBITIIOBOTO BUIPOMIHIOBAHHS TPH 3allajeHHI 3BapIOBAIBHOT
nyru. OUIBTp Mae TpU poOOUl CTaHU: BIIKPUTE, 3aKpUTE Ta MpoMikHE. J[0 modaTky
3BapIOBaHHS BIH 3HAXOJUTHCA B NMPOMIXHOMY CTaHl, a MPU BMHUKAHHI YKUBJICHHS
NEPEXOIUTh Y BIAKPHUTE, TIPHU IKOMY MOXHA HOPMAaJbHO CIIOCTEpiratu pobody 30HY.
[lpu 3amanenni ayru ¢unetp 1...2 wmimicekynau (octanHi moxeni — 0,1 wmc)
NePeXOAUTh Yy 3aKpPUTHA CTaH, SKUM € ONTHUMAJIbHUM [IJIi CIOCTEPEKEHHS 3a
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nporecoM 3BaproBaHHsA. [Ipu moramieHHi nyru (QiIbTp MOBEPTAETHCS y BIAKPUTHUN
CTaH 3 3aTPUMKOIO, SKAa BHUKIIOYAE OCIHIMJICHHS 3BapHUKA BUIIPOMIHIOBAHHSIM
OXOJIOJIKYBaHOI 30HU 3BapioBaHHsA. DUIBTp 3a0e3medye MOXKIUBICTh O€3MEepePBHOTO
CTIOCTEPE)KEHHS 32 30HOI0 3BapIOBaHHS IMPH 3BHYAHHOMY OCBITJICHHI /IO 3amajieHHS
nyru. [Ipu oMy BUKITIOUAETHCS 3BapIOBaHHA “BCIINY” Ta MOTpeda B YacTid 3MiHI
TIOJIO’KEHHST MAaCKY TIPH 3aMiHi 3BapIOBATBHHUX €JIEKTPO/IiB, KOHTPOJT IIBA TOIIO.

Cryninp nocia0ieHHs] BUIPOMIHIOBAHHS AYTH Mi0UPAETHCS PETyIITOPOM Ha
HIMTKY JIJIs1 KOHKPETHOTO BUAY 3BaplOBaHHS Ta Jiama3oHy CTPYMIB Y BIAMOBIIHOCTI 3
€BpornelcbkuM cTaHaapToM. EnexTpuyHe >KHUBJICHHSA 3M1HCHIOETbCS BiJ OaTapei
TOJIMHHUKOBUX €JIEMEHTIB a00 COHSYHHMX OaTrapell 1 BMHKA€ETHCA 3a JOIMOMOTOIO
dboTomeTeKTOpa, MO pearye Ha CBITJIOBE BUIPOMIHIOBaHHS Ayrd. bymoBa 1 cxema
KOMIAKTHI, HE 3aBaXKalOTh MPOBEICHHIO 3BapIOBAJIbHHUX POOIT 1 3BUIBHAIOTH PYKHU
3BapHUKA.

7.3. CnenianbHMii 01T, B3yTTS Ta iHII 32c00M 3aXHCTY

BupoOHUIITBO cCHEIianbHOTO OJATY JJiS 3BApHUKIB 1 MOro paiioHajJbHE
BUKOPUCTAHHA — OJIHA 3 HaWBaXJIMBIMIUX YMOB 3a0e3nedeHHs Oe3MeKu mpaiii,
Npo(UIAKTUKA TpaBMaTU3My Ta mpodeciiiHoro 3axBoptoBaHHs. i 3axucrty Bin
BUMNPOMIHIOBaHHS, OpH30K PO3IUIABICHOT0 METally, MEXaHIYHMX MOIIKO/>KEHb,
MIEPEOXOJIOKEHHSI TP poOOTI HA BIIKPUTOMY MOBITPI B XOJOJAHHUM TEpiof POKY
3BapHUKH BUKOPUCTOBYIOTh CIELIANBHUNA OJSAT (KOCTIOMH, XajaTH, (apTyxH),
pykaBuii Ta inmi 313.

Crenogsir BUOMPAETHCS B 3aJIEKHOCTI Bijl CIOCOOy 3BaplOBaHHS 1 YMOB Iparii
y BignmoBigHocTi 3 'OCT 12.4.103-83 “CCBT. Opexna crnenuanbhas. Cpenctsa
WHIMBUIYATbHOM 3amuThl HOT U pyK. Kiaccudukarms™ (Tabm. 7.6).

Benuka KiIbKICTh BUJIB 3BapIOBAaHHA Ta Pi3HI KJIIIMATHYHI YMOBH BH3HAYalOTh
nudepeHIiioBannid BUOIp MarepiaiiB i TkaHWH. CIenoasr, Mo BUKOPUCTOBYETHCS B
3UMOBHM  TIepioJl,  HEOOXiTHO  BUTOTOBISATH 13  TKAHWMH 3  HU3BKUM
MOBITPONIPOHUKAHHSM, a JITHIA cHero;ar — 13 TKaHUH 3  BHUCOKHUM
MOBITPONIPOHUKAHHAM. JIJIsi BEpXy KOCTIOMa 3aCTOCOBYIOTH TKaHUHHU 3 OOMEKEHOIO
BOTHECTIMKICTIO, MAJIOIO Barolo Ta HE3HAYHOIO KOPCTKICTIO.

OcoOnuBICTIO OIIBIIOCTI KOCTIOMIB It 3BAPHUKIB € HASBHICTh 3aXHMCHUX
HAKJIQJIOK, PO3TAIIOBAHUX TOTMEpey Ta 33a7y Ha KypTIl 1 Oprokax. 3axuCcH1 HaAKJIaIKU
MMOBUHHI BIAPI3HATUCS BHUCOKOI BOTHECTIMKICTIO Ta 3HOCOCTIMKICTIO. TKaHWHM 1
Martepianu, 3 SKHUX BUTOTOBJISIOTH KOCTIOMH, MOBHMHHI MaTW TapHi TITI€HIYHI Ta
3aXMCHI BJIACTUBOCTI, @ TAKOX 3a0e3MeuyBaTH OJJHAKOBHUM TEPMIH CITY>KOU.

[IpomwuciioBHl BUITYCK TKAaHWH 1 MaTepialliB JUIsl CIEHOASTY 3BapHUKIB
3aiicHioeThest y BianoBigHOCTI 3 ['OCT 12.4.105-86 “CCBT. Tkanu u mMarepualibl
JUISL  CTICTIONEKABl CBApIIMKOB”, B SKOMY BHKJIAJACHO BHMOTH JIO 3aXHUCHUX
BJIACTUBOCTEH Ta €KCIUTyaTalllfHUX TTOKa3HUKIB JJIsl HUX.

[HcTuTyTOM enekrpo3BaptoBanHs iM. €. O. Ilarona cmimpHOo 3 KuiBchkuMm
OyIuHKOM Mojenell pobo4Yoro oAsTy po3poOJIEHO KOMIUIEKT BCECE30HHOTO OJISTY
(TY 17 Ykpaiau 14-15-94), sikuii siBiisse 00010 KOCTIOM, 1110 CKJIAIA€ThCA 3 KYPTKH 3
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KAITIOIIIOHOM, KM TIPUCTIOAETHCS, a TaKOXK OPIOK 13 YTETUICHO MiJIKJIAIKOI0, IO
npuctibaerbcs. PykaB y HWoro mnepeaHid 4YacTMHI Ma€ 3THWH, SIKUM BIJIOBIJA€E
CEpeIHbOMY CYTJIOOHOMY KYTy MDK IUI€UYeM Ta MEPeIIivyusiM PyKHd IPU OCHOBHIN
pobouiii mo31 3BapHuKa (~120°). Takuii 3rUH pykaBa 3MEHIIYe HaBaHTa)XKCHHS Ha
pyku 3BapHHKa Ha 25...30 %. KoMiiekt 00’€eMHOI yTemIeHOoi MiIKIaKi Ha BaTHHI
TAKOX CKJIAJA€ThCs 3 KYpTKHM Ta OpIOK 3 TyI3UKaMU JUIsl NPUCTIOYBaHHS 10
BepxHbOro KocTiomy. JIiTHii Bapiant ogsary (TY 17 Ykpainu 14-16-94) npeacrasisie
co00I0 TOM K€ KOCTIOM, ajie 06€3 KOMIUIeKTY yreruroBada. OCHOBHI Martepiaiy, 10
BUKOPUCTOBYIOTHCS B KOCTIOMI — MapyCHHA JIbHSIHA 13 BOTHETPUBKUM IPOCOYCHHSIM,
MOJIOTHO MaJIATKOBO-TUIAIIOBE IU1aIKo(papOoBaHe 3 MPOCOYECHHSIM.

OmauM 13 BaXJIMBUX 3aco01B  IHIMBIAYyaJIbHOTO 3aXHCTy 3BAapHHUKIB €
CHelliaJIbHe B3YyTTS, SKE 3aCTOCOBYETHCS JUISl 3aXHCTy BIJI OMIKIB OpU3KaMH
pO3IUIABJICHOTO METaly, MEXaHIYHUX TpaBM, IEPEOXOJIOMKEHHS NpU poOOTI Ha
BIJIKDUTOMY TIOBITpi B 3MMOBHMI 4Yac, TMEpEerpiBy Mpu 3BaplOBaHHI BUPOOIB 3
MOTEPETHIM Ta CYyMPOBOPKYIOUUM HArpiBOM, a TaKOX BIJ ypaK€HHS €JICKTPUYHUM
CTPYMOM, OCOOJMBO MpH poOOTI B 3aMKHEHUX Mpocropax. CneriaibHe B3YTTA
noBuHHO BignoBigatu Bumoram ['OCT 12.4.032-77 “CCBT. OOyBb cnenuaibHas
KOXKaHast JUIsl 3allUThl OT TOBBIMICHHBIX TeMIlepaTyp. TeXHUYECKHUE YCIOBUS Ta
I'OCT 12.4.050-78 “CCBT. OOyBb cnenuaibHas BsJICHAs IJi 3allUThl OT
NOBBIIICHHBIX TeMIepatyp. TeXHHYecKHe YCIOBHUS . 3BapHHUKaM 3a00pOHSETHCA
IpaloBaTl y B3YTTI 3 BIAKPUTUM IIHYPYBAaHHSIM a00 METaJIlYHUMH LBSIXaMH B
migomBi. Ha »kanmp, 111 BUMOTM HEPIIKO BHKOHYIOTHCS HE IIOBHICTIO 1 3BapHUKH
M1IAI0THCS IEBHOMY PU3HUKY.

IacturyTom enextpo3BaproBanHs iM. €. O. Ilarona cminpHO 3 YirpH/I
HIKIPSHO-B3YTTEBOT POMHUCIOBOCTI pO3pOOJIEHO CTeIialibHE TEPMOCTINKE B3YTTS JJIst
3BapHUKIB (YEpEeBUKH, HAMIBUOOOTH Ta Y0OOTH), MPU3HAYEHI Il BUKOHAHHS
3BaprOBaJILHUX POOIT y pi3HUX yMoBax. OcoOnuBy yBary Oyio IpUILUIEHO 3aXUCHUM
BJIACTUBOCTSIM B3YyTTA, TITIEHIYHMM Ta €ProOHOMIYHMUM BuUMoram. B Tomy wwmci,
MaTepianu, 0 BUKOPHUCTOBYIOTHCS JJISI BUTOTOBIICHHS CIICIIOMSTY, TOBUHHI MaTH
JIEJEKTPUYHI BJIACTUBOCTI, a MaTepiaJl MiJOWBH, KpIM TOro, BUTPUMYBATH
KOPOTKOYACOBUM KOHTAKT 13 MOBepXHsMH, Harpitumu go 150 °C. 3a 0a3oBy
NPUIHATO 3pa30K HaMiBYOOOTA.

3akpiieHHs HanmiB4yoOOTa Ha HO31 MOJABIMHE: 3a TONOMOIOK0 IIHYPYBaHHS Ta
PEMEHIO 3 TIPSKKOI0. JleTani BepXy BUTOTOBJISIIOTHCS 3 FOXTOBOI @00 XpOMOBOI HIKIpH
nigBuineHux ToBIMH. [ligmomBu Ta migdopu cdopmoBaHi 13 TEPMOCTIMKOI Ta
3HOCOCTINKOI TyMU. CriociO KpIMJIEHHSI BEpXY Ta HU3Y B3YTTS — LUBSIXOKIEEBUN, IPU
4OMY Ha 30BHIIIHIO TTOBEPXHIO MIONIBY IUISITKY 1BSAX1B HE BUXOJATh, a Ha MiI00pi
IBSIXW YTOIUICHI B 3ariubiieHHs. Po3poOneHe B3yTTs BiAmoBigae Bumoram TY
VYkpainu 8572-93 “B3yTTs chemianbHe WIKIPSHE ISl 3aXUCTY BiJ MMiJABUIIEHUX
TeMIiepaTyp JJisl 3BapHUKIB”.

Hns 3axucty pyk y BignosigHocti 3 'OCT 12.4.010-75 “CCBT. Cpenctna
WHIUBUAYaJbHOU 3amuThl. [lepuatku cnenuanbHble. TeXHUYECKUE YCIOBUS CIiJ
3aCTOCOBYBATH MPOCTI PYKaBHIll, PYKaBHIll 3 Kparamu abo pyKaBili, BUTOTOBJICHI 3
ICKpOCTIMKOIO MaTepially 3 TUIIOM 3axucty T.
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[Ipu 3BaproBambHUX pOOOTax, SKI BUKOHYIOTbCA CHUJISYM, HA KOJiHAX abo
JeXaud Ha 3BaprOBaJIbHUX BHpPO0OAX, B yMOBaxX MHIABUIICHOI HEOE3MEKH ypaKeHHS
CTPYMOM, Y BHUIMAJIKy BIJICYTHOCTI aBTOMAaTUYHOTO BIJIKJIIFOUEHHS HAIIPYTH XOJIOCTOTO
X0Jly, 3BapHUKIB HEOOXITHO 3a0e3MeunTH MaTaMu ab0 KWJIMMaMH pPO3MipaMH,
JIOCTATHIMHM JIJIS 130JIS1111 3BapHUKA BiJl BUpoOy. B 0co0IMBO HEOE3MEUHNX BUITAIKAX
3BapHUKIB, KpIM TOro, HEOOXIJHO 3a0€3MeUnuTH IIJIeMaMH Ta PYKaBUISIMU 3
JIeIEKTPUYHOTO0 MaTepiaty.

Jlst 3aXKCTy 3BapHUKA Bil TOPKaHHS 3 BOJIOTOO, XOJOIHOIO 3€MJICIO0, CHITOM,
a TakoXX 3 XOJIOJHMM METajJoM HEOOXiJTHO BHUKOPHCTOBYBATH IIJACTUJIKH,
HAKOJIHHUKH 3 BOTHECTIMKUX MaTepiajiB 3 eTACTUIHUM TPOITAPKOM.

3axXuCT TOJIOBU 3BapHUKA BIJ MEXaHIYHUX TPaBM Ta YPAKEHHS CICKTPUIHUM
CTPyMOM 3a0e3MevyeThCs MPU BUKOpUCTaHHI 3axucHuX kacok 3a [OCT 12.4.128-83
“CCBT. Kackm 3amutebie. OOIIME TEXHUYECKHE TPEOOBAHHWS H  METOIBI
WCIIBITAHUN .

V¥ BignosigHocti 3 'OCT 12.4.068-79 “CCBT. CpenctBa MHIAUBUAYATHHOU
3amuThl gepmaroiorudeckue. Kinaccudukanus u obmme TpeOoBaHusA IS 3aXUCTY
HIKIPU PYK MPHU 3BAPIOBAILHUX POOOTaX PEKOMEHAYEThCA 3acTocoByBaTH nacty UEP
a00 3axucHuit kpeMm “TlmBKOyTBOpIOIOUNIA”, IKI HAHOCITH Ha MIKIPY nepea poOoToro
Ta MicJs 001THBOT ITEPEPBH.

3acTocyBaHHS 3BapHUKaMU Ta pPOOOYMMHU CIOPIAHEHUX CHEIialbHOCTEN
(HarUTaBHUKH, PI3HUKU Ta 1H.) HEOOXIHOrO OAATY, B3yTTA Ta 1HIUX 313 Mae Benuke
3HA4YEeHHS, OCKIIBKY 3a0e3Ieuye 3pydHICTh Ta 0e31eKy poOOTH, HalIMHUI 3aXUCT Bij
ICKOp Ta OpU30K PO3IUIABJICHOTO METAIy Ta BiJ] YpaKEHHS €JIEKTPUUYHUM CTPYMOM, a
TaKOXX 3HaYHE CKOPOUYEHHS TPaBMATHU3MYy Ta MIPOCTYAHUX 3aXBOPIOBAHb.



Budip cneniaibHOro oAsiry B 3aJ1€;KHOCTI Bi/l BUAY 3Ba

Tabnuys 7.6
IOBaHHA TA YMOB npaui

Bun

3BapIOBaHHS YMmoBu mparti [Tpu3HaYeHHs CIENOAATY Tunu cnenoaAry, Mo PeKOMEHAYEThCS
[Toxputrmu VY cepenuHi 3aMKHYTHX 3axuCT TiNa BiJ MiJBUIIEHUX Temreparyp | [30010unii ickpoCTIHKUI Ta TEPMOCTIHKUI KOCTIOM Y
€JIEKTpOAa- IPOCTOPIB 3 MONEPETHIM Ta IHTEHCUBHOI'O pO30pU3KyBaHHS KOMILIEKT] 3 OXOJIOKYIOUUMH €J1eMEHTaMU
MU, IopomI- | migirpiBom Bupo6is 1o 400 °C PO3IUIaBIEHOTO METALY
KOBUM JIpO-

TOM Ta 'y Te x, i3 monepenHimM 3axucT nepeaHpOi YaCTHHU TiNla Bij Bpe3eHToBuUI KOCTIOM 3 BOTHECTIMKUM IIPOCOYEHHSM 3
BYTJIEKUCIIO- nigirpisom ao 150 °C MiBUIICHUX TEeMIIepaTyp Ta IHTEHCUBHOTO 3aXMCHUMU HAKJIAJIKaAMHU 3 ICKPOCTIHKOro Ta

My Ta3i PO30pU3KYBaHHS METaIly TEPMOCTIHKOTO MaTepiaty y KOMILIEKTI 3

OXOJIOKYHOUUMU CIICMCHTAMU

Y BUPOOHUYHX MPUMIIIICHHSIX

3axuCT TiJia BiJl IHTCHCHBHOTO PO3-
OpHU3KyBaHHS METaTy B yMOBax HOp-
MaJIBHOTO MIKPOKJIIMaTy

Bpe3eHToBUI KOCTIOM 3 BOTHECTIMKHUM IIPOCOYEHHSM Ta
3aXMCHUMH HakIaakamu i3 criika (TY 17-08-237-85)

Ha BigkputoMy moBiTpi y
TEIUTNH TIepioJ] pOKyY

Te x, B yMOBax HiIBUILLIEHUX TeMIEpaTyp
MOBITPSI

KocTroMm 3 mosiermeHoro Ope3eHTy 3 3aXMCHUMHU
HaKJIaJIKaMH 3 OpE3eHTY Ta BOTHE3aXUCHUM
npocoueHHsM (TY 17-08-123-85, tun A)

Te x, y Xon01H1i1 iepion

Te &, B yMOBaX 3HWKECHUX TEMIIEpaTyp
MOBITPS

BpeseHToBuUIl KOCTIOM 3 BOTHECTIMKHUM IIPOCOUYEHHSM Ta
3aXMCHUMU HAKJIAJKaMU 3 ICKPOCTIMKOTo MaTepiany B
KOMIUJIEKTI] 3 YTeIUIEHUMH MPOKJIAKaMU B 3aJIEKHOCTI

BiJ kiaimMaTuuHuX 30H (TY 17-08-122-85, Tun b)

B inepTHHX
rasax

Y BUPOOHUYMX TTPUMIIIIEHHSX

3axucT nepeaHbOi YaCTUHHU Tijla Ta
00IMYYs BiJl €E€KTPOMArHiTHOTO
BUITPOMIHIOBaHHS (yJIbTpagioieTOBOr0) Ta
HE3HAYHOT0 PO30pU3KYBaHHS METaILy

KocTioMm 3 mosnermeHoro Ope3eHTy 3 3aXHCHUMHU
HaKJIaJKaMH 3 TKAaHUHU TUIY (EHIJIOH, CTIMKOIO 10
OTIPOMIHEHHSI; KOCTIOM 13 BEH1JIOHO-0aBOBHSIHOL
tkanuHu (TY 17-080325-91); xanar i3 BeH1JIOHO-
0aBoBHsHOI TKanuHu (TY 17-08-326-91)

[Tix dparocom

Te x

3axucCT BiJ HE3HAUYHOT'O Ta BUIAKOBOTO
PO30pH3KyBaHHs, rapAyoro IjiaKy Ta
OKQJIMHU

Bbpe3eHToBHil KOCTIOM 13 BOTHE3aXUCHUM IPOCOYECHHSIM

(TV 17-08-237-85)
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PO3JILI 8

ITOKE’KHA BE3IIEKA Y 3BAPIOBAJIBHOMY BUPOBHHUIITBI

8.1. Ixxepesa, LUIsAXH i 3aco0u 3a0e3neveHHs MOKeKHOI 0e3nmeKku 00’ €KTIiB raaysi

[ToxexHna Oe3neka (AUB. cxemy) 3a0€3MEUyEThCS CUCTEMaMU MONEPEIKEHHS
MOKEX1, MPOTUIIOXKEKHOTO 3aXUCTy Ta OPraHi3allifHO-TEXHIYHUMU 3aX0JaMH.

Jl7is po3poOKH KOMIUIEKCY KOHKPETHHX TEXHIYHUX 1 OpraHi3aliiHUX pIilIeHb
Ta 3axO0JiB, fAKI 37aTHI 3a0e3MEYUTH HEOOXIAHY CTyMiHb O€3MeKH, HEOOXiTHO
MOTIEPETHBO BUBHAYUTH PIBEHDb MOKEXKHOI HeOe3MmeKu 00’ EKTY.

3aKoHO/aBYa Ta HOpMaTHUBHA 0a3a mokexHoi oe3rneku (I16) € HopMaTUBHOIO 1
METOJMYHOI0 OCHOBOIO JJIsi aHajli3y CTaHy MOKeXHOi HeOe3meku 1 (HopmyBaHHs
cucremu 3a0e3neueHHs [1b 00’ ekry.

AHani3yrouu 3a JOIOMOTOI0 MMOKAa3HUKIB BUOYXOIOKEKOHEOE3NEKH PEUOBUHU
1 Marepiaiu, 10 BUKOPUCTOBYIOThCS, OOEPTAIOThCA 1 30epiraloTbcsi Ha 00’ €KTI 3
ypaxyBaHHAM iX (PaKTUYHOI KUIBKOCTI 1 OCOOJMBOCTI BHUPOOHHUIITBA, OIIHIOIOTHCS
BUOYXOMOXKEKOHEOE3MEUHICTh 00’€KTY, fKa SBIISE€E COOOI MPOTHO3 BUHUKHEHHS
MOKEXK1 1 HOro HACIIAKIB, TOOTO BiJ YOro, IO 1 SK MOXKE 3aiHATHCS 1 IO YOro Iie
MOX€ TpU3BECTU. TakuM YHUHOM, METOJMKA aHajizy BHOYXOMOXKEKOHEOE3MeKu
3BOJIUTHCA JI0 BUSBICHHS 1 OLIHKM YMOB (POPMYBaHHS TOPIOYOrO CEpEJOBHIIA,
MOTCHIIIMHUX 1 (aKTUYHUX JDKEpEN 3alaliOBaHHsS, YMOB BHHHKHEHHS KOHTAKTY
TOPIOYOTO CePEeIOBUIIA 3 HKEPETIOM 3alaIIOBaHHs, YMOB 1 IPUYUH PO3MOBCIOIKEHHS
BOTHIO Y BUIAJKy BUHUKHEHHS TOXEX1, MaclTady MOKJIHUBOI MOXKEX1, HasBHOCTI
3arpo3u >KUTTIO JIIO/IEH, HABKOJIUIITHBOMY CEPEOBUIILY, MATEPIAIbHUM LIIHHOCTSIM.

HeoOxigHicTh 00’€KTUBHOI OIIIHKM BHOYXOIOXXEKOHEOE3IeKH MmoTpedye
YITKAX KpUTepiiB. ICHYIOTH JBa MiXOAU O MHUTaHb HOPMYBaHHS 1 BH3HAUYCHHS
MOKEXKHOI HeOe3MeKr: BEPOT1AHICHUM 1 JeTepMIHOBaHUIA.

Beporignicauii migxin 0a3yeTbCs Ha KOHIEMINT JIOMYyCTUMOTO PU3HKY,
BiporiHicTh sikoro 3rimHo 3 ['OCT 12.1.004-91 ne noBuHHa mepeBunryBatu 10-6
OJIMHUIIb HeOe3NmeYHNX (PaKTOPIB MOXKEXKI Ha OJHY JIOAUHY B pik. Lleil mokasHuk
3aKJ1aJICHO B KOHIIETIIII0 ()OPMYBaHHSI TIOKEXKHOT OC3MEKH.

JletepmiHOBaHMN MiAXi 0a3yeTbCs Ha PO3MOAUTL OO’€KTIB 32 CTYNEHEM
HEOE3MeKH, M0 BU3HAYAETHCS MapaMeTpoOM, SKUU XapakTepus3ye HACTIAKU TOXKEXi,
Ha KaTeropii 1 KJIIAaCH 3 KOHKPETHUM BU3HAUYECHHSIM KIJIbKICHUX MEXK PO3MEKYBaHHS.

Kareropisi moxe:kHoi HeOe3nmeku mnpumimieHHsi (OyaiBji, CioOpyam) — Ie
KkyacudikaiiifHa XapaKTepUCTHKA TMOXKEXKHOT HeOe3NMeKu 00’€KTa, 110 BU3HAYAETHCS
KUTBKICTIO 1 TMOXKEKOHEOE3MeUHUMHU BIIACTUBOCTSAMU DPEUOBHH 1 MarepialiB, sKi
3HaXoJAThCs (00EpPTAIOThCS) B HUX 3 YpaxyBaHHSIM OCOOJMBOCTEM TEXHOJOTTYHHX
MPOIIECIB PO3MIIICHUX B HUX BUPOOHUIITB.

Bigmosimno g0 OHTII 24-86 mnpuMimieHHs 3a BHOYXOIMOXKEXKHOI Ta
MOXKEKHOIO HEOE3MEKO MOUIAI0Th, Ha IT'ATh Kateropid (A, b, B, I', JI). SIkicaum
KpUTEpieEM BHOYXOIOXKEXKHOI HeOe3nekn mpumiiieHs (Oy/iBeslb) € HasBHICTh B HHUX
pPEUYOBMH 3 TIEBHUMH IOKa3HHUKaMU BHOYXOMOKexHOi HeOe3neku. KimbkicHUM



164

KpUTEpieM BU3HAYAHHS KaTeropii € Haamipauii Tuck (P), skuit Moke CTBOpUTHUCS TIPU
BUOYXOBOMY 3aropsiHHi MaKCHMajJbHO MOJKJIMBOTO CKYMYEHHS (HABaHTAXEHHS)
BUOYXOHEOE3MEUHNX PEYOBHH Yy MIPUMIIICHHI.

Kateropis A (BuOyxoneOe3rneuna), kareropisi b (BuOyxormoxexxoneoesneu-
Ha), kaTeropisi B (moxxexxonebe3neyHa).

Cxema 3a0e3neuenud I1b 00’ckrTa

1. 3AKOHOJABYA 1 HOPMATHUBHO- 2. TIOKEXOHEBE3IIEYHI BJIACTHBOCTI

ITPABOBA BA3A 3 TIOXKEXKHOI BE3IIEKH |¢ MATEPIAJIIB 1 PEYOBMH, iX KUIBKICTD, |
OCOBJINBOCTI BUPOBHHUILITBA

3. Kareropii mnpumimenr Ta OyniBens 3a 4. KJIACH NOXEXEHEBECIHEYHHUX TA
BHOYXONOXEKHOI 1  TMOXKeXkHOI — HeOesmeku BUBYXOHEBE3INEYHHUX (0,1,2) 30H 3A
(A,B,B,I",T) 3riqno OHTII 24-86 IIBE
5.CUCTEMA 6. CUCTEMA MnPOTU- 7. CUCTEMA
HOHNEPEJKEHHS MOXKEXHOTI'O 3AXUCTY OPT'AHI3AIIMHO-
MOKEXI TEXHIYHUX 3AXOAIB
5.1 HomnepepkeHHs 6.1. OOMexeHHs po3- 7.1. Cuyx06a mOXKeKHOT
—» YTBOPCHH:A TOPIOYOro 9 % TOBCIOKECHHS ITOXKEXKI —» ™| Gesnexu >
cepe/IoBuINa
) N 7.2. HaBuaHHS 3 THTaHb L,
5.2. [lomepemxeHHs N 6.2. BuasineHnsa moxexi N HOKEKHOT Ge3meKn

YTBOPCHHA a00 BHECEHHS
B roproye cepeaoBUIIC
JIOKEpCJI 3al1aJIFOBAHHA

7.3. Harnsapg i KoHTpOIb 3a
6.3. TaciHHs nOXexi JONEPKAHHAM  3aKOHO-
JaBCTBa Ta HOpPM 3
MOXKEXHOT Oe3MeKH

6.4. 3axucr mronen 1
—»| MarepiaJbHHX HIHHOCTEH [P

A A 4

ITo:xkexHa Ge3nexa 00‘eKTy
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Karteropis I'. He roprodi pe4oBuHM Ta MaTepiaid B TapsIIOMY, PO3KAPECHOMY
a00 PO3ILIABJICHOMY CTaHI, MpoleCc OOPOOKH SKUX CYNPOBOIKYETHCS BHUIIJICHHSIM
MIPOMEHUCTOTO TEIUIa, ICKOpP, IOJyM’sl; TOPIOYl Ta3u, CHaJuMi pIJIUHH, TBEP.I
PEYOBUHHU, SIKI CHATIOIOTHCS a00 YTHITI3YIOTHCS SIK TIAJIMBO.

Came 1o 11i€i KaTeropii BIAHOCATHCS MPUMIIICHHS OUIBIIOCTI 3BapIOBAIBHUX
JIBHULG 1 LEXIB.

Kareropis JI. He roproui peuoBHHM Ta MaTepiau B XOJIOJHOMY CTaHi.

AHani3yloun BUINE HaBeJAEHY KiIacHU(IKaIlilo HE BaXKO 3PO3YMITH,IIO0
NPUMILIEHHS! 3BapOBAIbHUX [IIBHHUIIL Ta LEXIB 3a BHOYXOMOXKEKOHEOE3MEKOI
BIJTHOCSTHCA 10 KaTeropii [

[Ticnst BU3HaYeHHS KaTeropii MpUMIIIEHb 32 BUOYXOIMOXKEKHOIO Ta MOKEKHOIO
HEOE3MEeKO0 BU3HAYAETHCSA KaTeropis OyaiBens B ntoMmy. OCTaHHS 3aJeKHTEME Bij
BIJICOTKY MIPUMIIIEHb BIJMOBIIHOT KaTeropii abo ix mioi.

Hanpuxknan, 6yaiBis HanekuTh 10 Kateropii I', 3araipHa 1ioma mpuMinieHb
kareropii A, b, B i I" nepesuiye 5% cymMapHOi oIl ycix IpuMiineHs, a6o 200 M2,

BusnayenHnst kareropii Oy/iBelib B I[IJIOMY BHUKOHYETHCS IIICIS BU3HAYEHHS
KaTeropii mpuUMIIIeHb. 3aJIeKHO BiJl BCTAHOBJIEHOI KAaTeropii 3a BUOYXOMOKEKHOIO
Ta TOXKEKHOI HEOEe3NeKo, IepeadadyacThCs BIAMOBIIHUNA YMHHUM HOpPMaTHBaM
KOMILJIEKC 00’ €MHO-TUTAHYBAJIbHUN PIIIEHb Ta MPODITAKTUYHUX 3aXO0/IiB.

8.2. Knacudikauis nmoxexonede3nevHux Ta BHOyXoHe0e3MeYHUX 30H

Knacudikamis  moxexoHeOe3neyHux  Ta  BUOYyXOHEOE3NEeYHUX  30H
saificHioeThes 3rigHo 3 JTHAOIT 0.00-1.32-01 «IIpaBunia 6y10BH €1€KTPOYCTaHOBOK.
EnexTpoo0iiaHaHHA ClIEHIaIbBHUX YCTAHOBOK.

XapakTepucTruKa TMOXKEXKO0 Ta BUOYXOHEOE3NeKkn Moke OyTH 3arajbHOI0 JJis
yChOTO TIPUMIIICHHS a00 pI3HOIO B OKpeMHUX Horo yactuHax. Lle Takoxk crocyerbes
HAJBIPHUX YCTAHOBOK 1 JUISTHOK TEPUTOPIH.

IMo:xke:xxoHeHe3meyHa 30HA — 11€ TIPOCTIP y MpUMIIIEHH]I a00 3a HOTO MeXamH,
B SIKOMY IOCTIHHO a00 MEepioIUYHO 3HAXOAATHCS (30€piratoThCsi, BAKOPUCTOBYIOTHCS
ab0 BUIUISIOTBCS T 4Yac TEXHOJIOTTYHOTO MPOIECY) TOpIoYi PEYOBHHHM, SK NpU
HOPMaJbHOMY TEXHOJIOTIYHOMY MpOIEeCi, TaKk 1 HpU HOro MHOPYLIEHHI B Takii
KUTBKOCTI, sIKa BUMarae crieniajJbHUX 3aX0/IiB Y KOHCTPYKIIii eeKTpooOIa HaHHS i
yac Horo MoOHTaxy Ta ekcrutyatamli. Lli 30HM B pa3i BUKOPUCTaHHS y HHX
€JIEKTPOYCTATKyBaHHS MOAUISIOTHCS] HA YOTUPH KJIACH:

- IMo:xke:xonebe3neyna 3ona kjaacy II-1 — mpocrtip y npumilieHHi, y
SKOMY 3HaxXOJUTHCS TOpIOYa piAMHA, IO Mae TeMmIepaTypy crajiaxy, OimbpIry 3a
+61°C.

- Moxkexonedesneuna 3oHa kiaacy II-II — mpoctip y mpumimieHHi, y
SKOMY MOXYTh HAKONUYYyBaTUCS 1 BUAUIATUCS TOPHOUYMHA TWiI abo0 BOJIOKHA 3
HIDKHBOIO KOHIEHTPALIHHOIO MEXEIO CllajaxyBaHHs, OLIbIIOKO 32 65 T/M.

- Ioxkexonedesneuna 3ona kiacy Il-Ila — mpocrtip y npuminiensi, y
SKOMY 3HaXOASATHCS TBEPl TOPIOYl pEYOBUHU Ta MaTepialiu.
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- Ioxkexonedesneuna 30ua kiaacy II-1I1 — npoctip mo3a npuMilieHHIM,
y SIKOMY 3HaXOJsThCA TOPIOYl PIAMHM, MOKEKOHEOE3NMEeYHUH MU Ta BOJIOKHA, abo
TBEP/Il TOPIOY1 PEUOBUHU 1 MaTepiaiy.

- Came 30HU JBOX OCTAHHIX KJAcCiB MOXYTh MaTH MIClle€ MPU BUKOHAHHI
3BapIOBaJIbHUX POOIT.

BuoOyxoHne6e3neuHa 30Ha — 11€ IPOCTIp y NMpUMiIieHHI a00 3a HOro Mexamu, B
SKOMY HasiBH1, Y4 37]aTH1 YTBOPIOBATUCS BUOYXOHEOE3MEUH1 CyMillIi.

Knac BuOyxoneOe3meyHOi 30HH, 3TIIHO 3 SKUM 3AIMCHIOETbCS BHUOIp 1
PO3MIIIIEHHSI  €JIEKTPOYCTAHOBOK, B 3QJICKHOCTI B YacTOTH 1 TPUBAJIOCTI
IPUCYTHHOTO BUOOXOHEOE3MEYHOTO CePEOBHUIIA, BUBHAYAETHCS TEXHOJIOTAMH Pa3oM
3 eJIEKTPUKAMH MPOEKTHOI a00 eKCIuTyaTaIliifHO1 opraHi3aiiii.

- ["a30-maponoBiTpsiHi  BUOYXOHEOE3MEYHI  CepelOBHUINAa  YTBOPIOIOTH
BHOyxoHeOe3neyHi 30uu kiaciB 0, 1, 2, a muIonoBiTpsiHI — BUOyXoHEOe3MeyH1 30HU
knaciB 20, 21, 22.

30HM B NMPUMIIICHHAX a00 3a iX MeXaMH, B SIKMX TBEP/l, PiJKi Ta Tra30moai0H1
rOpIoYl PEYOBHHH CHAIIOIOTHCS SIK MAJMBO, a00 YTUIII3YIOTHCS IIISIXOM CIATIOBAHHS,
HE HaJIeXaTh Y YAaCTUHI iX eJNeKTpOoOOJaJHaHHSI [0 MOXKEeKOHEOe3MeUHuX 1
BUOyXOHEOe3meuyHux 30H. [lo HUX TakoXX HE HaJeXaTh 30HU JO 5 M IO TOPU3OHTANI
Ta BEpPTUKAJl BiJ armapara, B SKOMY 3HaXOJSThCS TOPIOYl PEUYOBUHH, aje
TEXHOJIOTIYHUN TPOIEC BEJAEThCA 13 3aCTOCYBAHHAM BIJKPUTOTO BOTHIO, a00
TEXHOJIOT1YHI arapaTd MaloTh MOBEPXHi, HArpiTli J0 TeMIepaTypu camMo3aliMaHHS
roproyvoi mapu, Nuiay ado BOJIOKOH. 3aJIe’KHO BiJ] KJIacy 30HM HaBEIECHOI Kiacudikairii
srizno 3 Bumoramu JIHAOII 0.00-1.32-01 3maiiicHIOETBCST BHOIp BHKOHAHHSA
€JIEKTPOYCTAaTKyBaHHS, 1110 € OJHUM 3 TOJOBHUX HAMPSIMKIB y 3am00iraHHi MoxKexam
BiJl TEIJIOBOTO MPOSBY €ICKTPUIHOTO cTpyMmy. [IpaBribHMIA BUOIp THUITY BUKOHAHHS
SJIIEKTPOOOIaTHAHHS 3a0€3Meuy€e BUKITFOUCHHS! MOYKIIMBOCTI BUHHUKHEHHS TTOXKEXK] Un
BUOYXY 32 YMOBH HIATPUMAHHS IOMyCTUMHUX PEKUMIB HOTO eKCILTyaTarlii.

VYci enekTpuyHI MallMHU, amnapatd 1 NOpWiIaa, PO3MOAUIbHI MPUCTPOI],
TpaHchOpMaTOpPHI 1 TEPETBOPIOBAIBbHI MIJICTAHINI, €JIEMEHTH eJIEKTPOIPOBOJIKH,
CTPYMOBOJIH, CBITUJILHUKH TOIIO TMOBHMHHI BUKOPHCTOBYBATHUCS Y BHKOHAHHI, sike O
BIIMOBIZANIO KJIACY 30HHM 3 TOXKEKOBHOYXOHEOE3NEKH, TOOTO MaTH BiMOBIIHHIMA
piBeHb 1 BHUJ BUOYX03axHCTy a00 CTYIiHb 3axucTy 00ojoHOK 3rigHo JJHAOII
0.00-1.32-01. EnexTpoycTaTKyBaHHS, 110 BUKOPUCTOBYETHCS, MMOBUHHO MaTH YITKE
MapKyBaHHS IIOJ0 HOro BUOYX03aXMCHUX BIIACTUBOCTEH 1 CTYMEHIO 3aXHUCTY
00OJIOHKH 3TiIHO 3 YNHHMMH HOpPMaTHBaMHU. TakWuM YWHOM, BH3HAYCHHS KaTeropii
npuminieHHss  (OyaiBiail) Ta  KJIAcy 30HM 3 TOKEKOBUOYXOHEOE3MEKH €
HalBAXKJIUBIIIUM (OpPMai30BaHUM PE3yJbTaTOM aHaJI3H MOKEKOBUOYXOHEOE3NEKU
00’€KTy TOpST 3 BUSABJICHHSAM JDKEpesia MOKJIMBOTO CIaJlaxyBaHHS, iX KOHTakKTy 3
TOPIOYHMM CEPEIOBUILEM 1 aHAII30M HACHTIAKIB MOXJIMBOTO BUHUKHEHHS 1 PO3BUTKY
MOXKEXKU. 3a pe3yibTaTaMU TaKOTO aHaJ3y pPO3POOISIETHCS KOMIUIEKC 3aXOJiB Ta
3ac00iB, cpsiMoBaHux Ha 3abe3nedeHHs [Ib 00’ exTy, siki MalOTh TpHU HaNpsIMKH: 1 —
MONEePEHKCHHS MTOXKEKH; 2 — MPOTUIIOKESKHUN 3aXHUCT; 3 — OpraHi3aIliiHi 3aX0/IH.
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8.3. 3a0e3nmeueHHs MOKEKHOI Oe3MeKH 00’ €KTY

Cucrema nonepekeHHsi BUOYXiB i mosxkesx (0yoku 5, 5.1, 5.2 cxemu)

BuxiHi 10JI0’)KEHHSI CUCTEMH TOTIePEIKEHHS IMOXKEXK1 (BUOYXIB):

- nokexxa (BUOYX) MOXIJIMBI TpPH HAsBHOCTI 3-X YHHHHUKIB: TOPHOYOT
PEYOBHHH, OKHCHIOBAYA 1 JPKEpeIIa 3amaatoBaHHs;

- 3a BIZICYTHOCTI Oy/b-sIKOTO 31 3raJjaHuX YMHHUKIB, a00 0OMeXeHH1 Horo
BU3HAYAIOYOTO IMapamMeTpa 0€3MeYHOI0 BEIMUYNHOIO, TIOJKEKa HEMOYKIIUBA.

['optoua pedoBHHA 1 OKHCHIOBaY 3a IIEBHUX YMOB YTBOPIOIOTH TOpIOYE
(BuOyxoHeOe3neune) cepeaoBuine. ToJi IMonepe/KeHHS TOoXex (BHOyXiB) Oyje
3BOJIUTHUCH JIO:

- MOTIEPEIKEHHST yTBOPEHHS TOPIOYOTO CEPEIOBHUIIIA;

- MOTICPE/IKEHHSI BUHUKHECHHSI y TOPIOYOMY CEpPEIOBHUIII a00 BHECEHHS B
1€ CEpEeIOBUIIE JIKEpeIia 3analtOBaHHs.

3rinzno 3 T'OCT 12.1.004-91 nomnepemxeHHS YTBOPEHHS TOPIOYOTO
CepelloBUIlla MOXe 3a0e3MedyyBaTHCh HACTYMMHUMH 3arajlbHUMH 3axojaMu abo ix
KOMOIHAIISIMU:

- MaKCUMaJIbHO MOYJIMBE BUKOPHUCTAHHS HETOPIOYMX Ta BAXKKOTOPHOYHMX
MaTepiaiaiB 3aMiCTh TOPIOYHX;

- MaKCUMaJbHO MOXJIHMBE 332 YMOBHM TEXHOJIOTii Ta OYIBHMIITBA OOMEXEHHS
MacHu Ta 00'eMy rOprOYMX PEYOBHUH, MaTepialliB Ta HAWOUIbII Oe3meyHl crocodu ix
PO3MIIIICHHS;

- 130J15111is1 TOPIOYOr0 CEepPeAOBUINA (BUKOPUCTAHHS 13071bOBAaHUX BIJICIKIB,
Kamep, KallH TOIIO);

- MIATPUMaHHS O€3MeYHO1 KOHIIEHTpallli CcepeloBHINa BiAMOBIIHO 0
HOPM 1 IIpaBUJI OE3MEKU;

- JIOCTaTHs KOHIIGHTpallisi QuiermMatu3atopa B TIOBITPI 3aXHUIIyBaHOTO
00'emy (H10r0 CKJIaJ0BO1 YaCTHHH);

- MIATPUMaHHS BIIMOBITHUX 3HAYCHb TEMIIEPATyp Ta TUCKY CEPEIOBHIIA,
3a AKUX TMOUTUPEHHS MOTYM's] BUKIIIOUA€EThCA,

- MakcHMMaJlbHa MeEXaHi3alllsl Ta aBTOMATH3alllsl TEXHOJOTIYHHUX MPOIIECIB,
MOB’SI3aHUX 3 00EPTAHHSIM Ta BUKOPUCTAHHIM TOPIOYMX PEUYOBHH,;

- YCTAaHOBKAa Ta PO3MIMICHHS TOXKEXKOHEOE3MEeYHOr0 YCTaTKyBaHHS B
130JIbOBAaHUX MPUMIIICHHSAX 200 HA BIJKPUTUX MaTaHUUKAX;

- 3aCTOCYBaHHS TPUCTPOIB 3aXHUCTy yCTaTKyBaHHA 3 TOPIOYUMH
pEYOBHMHAMM  BiJ] TIOIIKO/DKEHh Ta aBapiii, BCTAHOBIIGHHS TMPHUCTPOIB, IO
BIJIKJTFOYAIOTh, BIJICIKAIOTh, TOIIO;

- BUJIAJICHHSIM TT0XKEKOHEOE3MEUHNX B1AXO/1B BUPOOHUIITBA;

- 3aMIHOI0 JIETKO3aMHUCTHX Ta TOPIOYMX PIAUH HAa MOXKEK00e3MneyH1
TEeXHIYHI MUIOY1 3aCO0M.

HaiiGinpmr  pagukaabHUM 3aX0J0M TOMEPEDKEHHS YTBOPEHHS TOPIOYOTO
CEpellOBHUIIA € 3aMiHa TOPIOYMX PEUOBWH 1 MarTepiajiB, MO BUKOPUCTOBYIOTHCS, Ha
HEroproul Ta Bakkoroptodi. [Ipore roprodi pedyoBWHHU, Marepiaiu, BUPOOM 3 HHUX
peasbHO TIPUCYTHI B aOCONIOTHINA OUIBIIOCTI ICHYHOYHMX XHUTJIOBHX, TPOMAJCHKUX,
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BUPOOHMYMX Ta IHIIMX MPUMIMIEHHSAX, OYIIBISX 1 CHOpynax, a iX MOBHAa 3aMiHa
IPAKTUYHO HEMOXKJINBA.

ToMy nonepeakeHHs1 BAHUKHEHHS] B TOPIOYOMY CEpeIOBUIL a00 BHECEHHS 110
HBOTO JIPKEPEJT 3aMaJ0BAHHA € FOJJOBHUM CTPATETTYHUM IPIOPUTETOM y poOOTI 111040
3armo0iraHHs MOXKeXKaM.

Ilonepen:keHHs] BUHUKHEHHS Y TOPIOYOMY cepel0BHILi a00 BHECEHHS B 1ie
cepelOBHIIIE Kepesia 3aNaTI0BAHHA

JIo OCHOBHUX TpPYIl JKEpEN 3almajlOBaHHS BITHOCSTH: BIIKPUTHHA BOTOHb,
po3KapeHi MPOAYKTH TOPIHHS Ta HArpiTi HUMH TOBEPXHI, TEIUIOBUH MPOsSB
CJICKTPUYHOI €Heprii, TeIUIOBHH TMpPOSB MEXaHIYHOI €Heprii, TEIUIOBUH MpOsB
XIMIYHOI peakIiii, TeIUIOBUIl MPOSB COHSIYHOI, SAEPHOI €Heprii Ta iHII JpKepena
3aragloBaHHS.

[TomepemxeHHs YTBOPEHHSI B TOPIOUOMY CEPENOBHUIII JKEpel 3amaltOBaHHS
MOXke 3a0e31euyBaTUCh HACTYITHUMH 3aco0amMu 200 iX KOMOIHAITISIMHU:

- BUKOPHCTAHHSM MAIlMH, MEXaHI3MIB, yCTaTKyBaHHs, MPHUCTPOIB, MpHU
eKCIUTyaTallll IKUX HEe YTBOPIOIOTHCSA PKEpEIIa 3araatOBaHHs,;

- BUKOPHUCTaHHS MIBUAKOJIIOUUX 3aCO01B 3aXMCHOTO BIJKIIOYEHHS MOKIMBUX
JDKEpeIl 3aallOBaHHs;

- BJIALITYBaHHS OJINCKABKO3aXMCTy 1 3aXMCHOTO 3a3eMJICHHS OyaiBelb,
CHOPY[ Ta YCTaTKyBaHHS;

- BUKOPHUCTAHHSI TEXHOJIOTIYHUX MPOLECIB 1 YCTAaTKyBaHHS, 110 3aJ0BOJIbHSE
BUMOI'aM CTaTHUYHOI 1ICKpOOE3IEKH;

- NIATPUMAHHS TEeMIEpaTypd HarpiBy IOBEpXHI MalllMH, YCTaTKyBaHHS,
IPUCTPOIB, PEYOBHH 1 MaTepiaiiB, SKI MOXYTb YBIUTH B KOHTakKT 3 TOPIOYUM
CEpPEAOBUIIEM, HIKUE TPAHUYHO JOIYCTHMOI, sIKa HE MOBUHHA nepeBuiyBatu 80%
TEMIIEPATypy caMO3aiiMaHHsI TOPIOYOTO CEPEIOBHUIIIA;

- BUKJIIOYEHHS MOJKJIMBOCTI TIOSIBJICHHS 1CKPOBOTO pO3PSJYy B TOPIHOUOMY
CEPEIIOBUIII 3 EHEPTI€I0, sIKa JOPIBHIOE a00 BUIIE MIHIMAILHOT €HEeprii 3amaitOBaHHs;

- BUKOPDUCTaHHS 1HCTPYMEHTY, NpH POOOTI SKOTO 3 JIETKO3aMHUCTUMU
pEeUYOBHMHAMU Ta FTOPIOYMMH ra3aMu HE BUHHMKAE 1CKOP;

- JIKBiAaIis yMOB TEIUIOBOTO, XIMIYHOT'O, MIKpOOI10JIOT1YHOTO camMoO3aliMaHHS
PEYOBHH Ta MartepiaiiB, M0 00epTaIOThCs, BUPOOIB 1 KOHCTPYKIIINA, BUKITIOUEHHS X
KOHTAKTY 3 BIIKPUTUM TOJIYM'sIM;

- 3MEHIICHHS PO3Mipy TOPIOYOT0 CEPEOBHINA, SKE € BU3HAYAIBHUM, HUKYEC
I'PaHUYHO JIONTYCTHUMOTO 32 TOPIOYICTIO;

- YCYHEHHSI KOHTaKTy 3 TOBITPSIM MIpO()OPHUX PEUOBHH,;

- BUKOHAHHS BUMOT YHHHHUX CTaHAAPTIB, HOPM Ta MPABHII TTOKEKHOI OE3MEeKH;

- BUKOPHCTAHHS €JIEKTPOYCTATKyBaHHS, IO BIAMOBITAE 32 CBOIM BUKOHAHHSIM
MOXKEKOHEOE3MeYHUM Ta BHOYXOHEOE3MeUHHM 30HaM, TIpylaM Ta KaTeropisim
BUOYXOHEOE3MEYHUX CYMIIIIIB.

Bumorn 1mono BHKOHAHHS €JIEKTPOOOJIaJHAHHS I ITOXKEKOHEOCS3IMEUHNX 1
BUOyXoHeOe3neunnx 30H peridamentyioTeess JIHAOIT 0.00-1.32-01 “TIpaBuna
OyZI0BU €JIEKTPOYyCTaHOBOK. EnexkTpooOiaaHaHHs celialbHIX eJIEKTPOYCTaHOBOK .
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8.4. CucreMa NpOTHIIOKEKHOTO Ta MPOTHBUOYXOBOI'0 3aXUCTY

Cucrema TPOTUIOXKEKHOTO Ta MPOTUBUOYXOBOTO 3aXHMCTy CIpPSIMOBaHa Ha
CTBOpPEHHSI YMOB OOMEXEHHSI PO3MOBCIOKEHHSI 1 PO3BUTKY MOXKEX Ta BHOYXIB 3a
MeX1 OCepeNIKy MpH iX BUHUKHEHHI, HAa BUABIICHHS Ta JIKBIIAIlIIO MOXEX1, Ha 3aXUCT
Jr0Ae Ta MaTepialbHUX LIHHOCTEW BiM All MIKIATUBUX Ta HeOE3NMe4YHUX (aKTOpiB
MOKEeX 1 BUOYXIB.

OO0Me:keHHsSI  PO3NMOBCIOJ’KEHHSIT Ta  PO3BUTKY  MOXKeXKi,  B3arali,
3a0e3MeuyeThCS:

- MOTpiOHOIO BOTHECTIMKICTIO OyaiBedab Ta cropya (BOIHECTIHKICTB
KOHCTPYKIIIT — 1€ 3/JaTHICTh KOHCTPYKIIii 30epiratu Hecydi Ta (a00) oropoaKyBayibH1
(GYHKIT B yMOBaX IMOXKEXKi);

- BUKOPUCTAHHSAM HETOPIOYUX MaTepiaiiB Jjisl BHYTPIIIHBOTO 0371007ICHHS
PUMILIEHB;

- BUKOPUCTAaHHSAM AHTUITIPEHIB 1 BOTHETaCHUX CYMINIIB;

- BJIAIITYBAHHSIM NPOTUIIOKEKHUX BIICTAaHEH MDK OymIBISIMM  Ta
CHIOpYJaMUu;

- BJIAIITYBaHHSIM MPOTHIIOKEKHUX TIEPEIIKO/I;

- BCTAQHOBJICHHSIM TPAaHUYHO JOMYyCTHMHX 32 TEXHIKO-€KOHOMIYHUMH
pO3paxyHKaMH IUIOII 1 MOBEPXiB BUPOOHUYMX OyJ1IBEJIb Ta IOBEPXOBOCTI Oy1BENb Ta
CIIOPY/I, YJIAIITYBAaHHSM IMPOTUIIOKEAKHUX BIJICIKIB Ta CEKII1H;

- BJIAILTYBaHHSIM aBapiiiHOrO BIAKJIIOYEHHS Ta NMEPEMHUKAHHS YCTAaHOBOK
Ta KOMYHIKaIlii;

- BUKOPUCTAaHHAM 3aco0iB, M0 3amo0irairoTb abo0 OOMEXKYIOTh PO3JHUB 1
PO3TIKaHHS MOKEKOHEOE3MEeYHOT PITUHU T Yac MOXKExKi;

- BUKOPHUCTAHHSAM BOTHETIEPEIIKOKYIOUUX MTPUCTPOIB B YCTATKyBaHHI;

- JIOKaNI3ali€l0 MOXKEeX1 BOTHETaCHUMHM pPEYOBMHAMH, ABTOMATHYHUMHU
YCTAaHOBKAMH TIOXKEKOTACIHHA, a TaKOX IUIIXOM yTBOPEHHS PO3PHUBIB TOPIOYOTO
CepelIOBHINAa  BHIMATIOBAHHSIM  BUOYXOBHUMH  DPEUOBHMHAMH,  PO30MpaHHAM
(BUIATIEHHSM) TOPIOYOTO MaTepiaiy.

3axucr gwaeii y pasi moxkexi € HalBaXXJIUBIIIUM 3aBAaHHSAM BCIET CUCTEMU
NPOTUTIOKEKHOTO 3aXMCTy. BupimeHHS 1HOTO 3aBJaHHS CTAaHOBHUTH BEIIUKY
CKJIQJHICTh, OCKUIBKM Ma€ BJIACHY CHenu(iKy Ta 3M1MCHIOETHCS THIIMMH NUISTXaMH,
HIXK 3aXUCT OyIBeTbHUX KOHCTPYKIIIM Y1 MaTepiaibHUX IIHHOCTEH.

BuMymenui npounec pyxy JIIOAEHW 3 METOK PATYBAaHHS HA3UBAETHCS
eBakyaniero. EBakyariis mronedt 13 OyniBesnb Ta CHOpPYZA 3IIHCHIOETBCS 4epes
eBakyarliiii Buxonau. Lllnsxom eBakyarlii € Oe3neuHuil 1l pyxy JitoJed HUIsIX, sIKAN
BEJIC /10 €BaKyalliifHOrO BUXOY.

Eeaxyayiiinuii euxio — 1ue Buxig 3 OyauHKy (cropyau) Oe3mocepeaHbo
Ha30BHI a00 BHUXIJ 13 NPUMILIEHHS, 110 BEIE 10 KOPUIOPY YU CXOJOBOI KIITKH
Oe3nocepeHb0 a0 Yepe3 CyMIKHE MPUMILIECHHS.

KinbkicTh eBakyalliiHUX BHXOJIB 13 MPUMIIIEHb Ta 3 KOXXHOTO MOBEPXY
oyniens noTpiOHo npuiiMatu 3a CHull 2.09.02-85, ane He MeHIe 1BOX
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[nsxu eBakyarrii JroAeii Ha BUMAIOK MOXKEK MAIOTh 3a0€3MEYUTH €BaKyarlito
B TEPMIHH, 1110 HE MEPEBUIIYIOTh 3HaUeHb, puBeaeHux y CHull 11-2-80.

BukoHaHHST HOpPMATHMBHUX BHUMOI' JO MLUISXIB €Bakyallli 1€ HE TrapaHTye
MOBHOI'0 YCITIXY e€BaKyallii JiroJiel y pa3i moxkexi. Jis 3a0e3nedeHHs: opraHizoBaHOTO
pyXy IiJ Yac eBakyallli Ta MomnepePKeHHS MaHIKU TEXHIYH1 PillleHHsS MOBHUHHI OyTH
JIOTIOBHEH1  OpraHi3alliiHUMU 3aXoJaMH, JO SKUX, IepeayciM, BITHOCATHCS
IHCTPYKTaX Ta HABYaHHS IMEPCOHANY. 3 IIE€I0 ) METOI PO3pOOJISIOTH IJIaHU
eBakyarlii 3 OyziBesib Ta MIiCI[b 3 MACOBUM TepeOyBaHHIM JIIOJICH.

[Tnan eBakyainii CKJIaJaeThCs 3 IBOX YacCTUH: rpadiyHoi 1 TekcToBoi. ['padiuna
YacTUHA SIBJISIE COOOI0 TIaH TMOBepXy ab0 NPUMINICHHS, Ha SKAW HAHECEHO
IPOHYMEpOBaHI eBaKyalliifHi MUISIXY 1 BUXOJU 3 MapIIpyTaMu pyxy. MapuipyTu pyxy
JI0 OCHOBHHX €BaKyalllHHUX BHUXOMIB 300pPaXyIOThCS CYLIIBHUMH JIHHIIMU 31
CTPUIKaMH 3€JICHOTO KOJbOPY, MAapHmIPyTH IO 3alaCHUX BHUXOAIB — ITYHKTHPHUMH
3€JICHUMHU JIHIAMH 31 cTpuikamMu. OKpiM MapuipyTy pyXy Ha IUJIaHl MO3HAYaIOThCS
MICIIS pO3TallyBaHHs 3aC001B OMOBIIIEHHS Ta MOXKEKOTACIHHS

TekcToBa yacTHHA TUIAHY €BaKyallii, sika sIBJII€ COOO0I0 TAOJIUINO 3 MEPETIKOM
Ta TOCHIJIOBHICTIO i y pa3l MOXKEXl JJIs KOHKPETHHMX IOCaJ0BHX OCI0 1
MPaIliBHUKIB, 3aTBEP/IKY€EThCS KEPIBHUKOM 00’ €kTy. [1aH eBakyailii BUBIIIYEThCS Ha
BUJTHOMY MICIIl, @ MOTO MOJIOKEHHSI TOBUHHI CUCTEMATHYHO BiJIIPAIbOBYBAaTUCH HA
MIPaKTHIII.

Jyxxe BaxiIMBO Uil O€3MeKU JIoJeld CTBOPUTH MNPOTUAUMHUN 3aXHCT
IPUMILIEHb 1 0COOJIMBO HUISAXIB eBakyauii. [IpoTuanuMHUI 3axucT 3a0e3MevyeThes
OOMEKEHHSAM PO3MOBCIO/KEHHS MPOAYKTIB FOPIHHS MO OYIIBIAX Ta NPUMIMICHHSX,
130JIA1I1€10 MOMKJIMBUX MICIIb BUHUKHEHHSI MOKEXK1, MPUMYCOBUM BHUJAJICHHAM JIUMY.
11 337241l BUPIIIYIOTHCSA 32 JOMOMOIOI0 00’ €MHO-TUIAHYBAJIBHUX Ta KOHCTPYKTHBHUX
pillieHb TMpU TPOEKTYBAHHI O0’€KTIB, ACSIKMMHU TEXHOJOTIYHUMHU NpUMOMaMH B
mpoiieci OyJIBHMIITBA, 3aBASKA BUKOPUCTAHHIO CICIIAJIBHUX TPUCTPOIB 1
BCHTWIAIIMHUX CHCTEM, SKI TIpU3HAYEH1 JJId BWIAUICHHS UMY, 3HHKCHHS
TeMIIepaTypH 1 KOHJEHCAIli TPOTyKTiB TOPIHHSI.

Jns cBoewacHOTO 3IIMCHEHHS 3axXOdIB 3 €Bakyallii Jrojied, BKIIFOYCHHS
CTAI[lOHAPHUX YCTAaHOBOK TMOXKEXKOTACIHHS, BHUKJIMKAHHS TIOKEXKHUX  TOIIIO,
BUOYXOMOXKEKOHEOE3MeuHl  00’€KTH  OOJIAHYIOTBCA ~ CHUCTEMaMU  TOKEXKHOI
CUTHAaJII3aIll1, 3aIyCK KX MOKE 3A1HCHIOBATUCh aBTOMAaTHYHO a00 BPYUHY.

3aco0u raciHHs MoKeK Ha BUPOOHUITBI

JInst mikBiganii HEBEJIMKUX OCEPEKIB MOXKEXK, a TAKOXK JUIsl TACIHHS TOXKEXK Y
MOYaTKOBIM cTadil iX PO3BUTKY CHJIAMH TEPCOHANYy OO0'€KTIB 3aCTOCOBYHOTHCS
MEepBUHHI 3aC00M TOXKeKoraciHHA. Jlo HUX BIIHOCSTBHCS: BOTHETACHUKH, MOXKEKHUN
1HBEeHTap (MOKpHBaia 3 HErOPIOYOT0 TEIIO130JIALIMHOrO MOJ0THA a00 MOBCTI, SIIUKU
3 TIICKOM, OOYKH 3 BOJIOT0, MOKEXKHI BiJIpa, COBKOBI JIONATH ), TOXKESKHUM 1HCTPYMEHT
(raku, JIOMH, COKUPH TOIIIO).
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8.5. Cucrema opraHizaniiiHO-TeXHIYHMX 3aX0/1iB

Cuay:x0a nokexkHoi 0e3nexu

Koopaunaiiist 1 BIOCKOHaJICHHSI pOOOTH 13 3a0€3IME€UEHHS MOXKEKHOI Oe3MeKn
Ta KOHTPOJIIO 3a TIPOBEJACHHAM 1 BHUKOHAHHSAM TPOTUIIOKEKHUX 3aXOJIIB
3MIMCHIOEThCS  Cayk00r0 moxkexxkHoi Oesneku (CIIB), ska CTBOprOEThCA B
MIHICTEPCTBAX, IHIMUX IEHTPAIBHUX OpraHax BUKOHABYOI BIaju, B 00'€JHAHHIX
nianpueMcTB pi3HOi ¢popmu BracHocTi. JismpHicTs CIIb pernamentyerbest 3akoHOM
Ykpainu nmpo mokexxkHy Oe3reky Ta THMOBHM TMOJIOKEHHSIM PO CIIYKOY MOXKEKHOT
0e3neku, 3aTBepxeHM HakazoMm Ne220 MBC VYkpainu 12 kBiTHs 1995 p.

[Mum moxymenToM Bu3HadYeHO ocHOBHI 3aBnanHs CIIb, mo skuX BiIHOCSATHCS:
BJIOCKOHAJICHHSI Ta KOOPAMHAIlIS TOXKEKHO-MPODUIAKTUIHOI poOOTH, OpraHizallis
PO3pPOOKH KOMIUIEKCHUX 3aXOJIB OO0 TMOJIIIIIEHHS IMOXKEXHOT 0e3MeKH, KOHTPOJIb
3a 1X BUKOHAHHSIM, KOOPJAUHAIlIS TTPOBEACHHS HAyKOBO-TEXHIYHOI MOJIITUKH 3 ITUTaHb
MOKEKHOT O€3IMeKH, 3IIMCHEHHS METOJUYHOIO KEPIBHMUITBA 1 KOHTPOIIO 34
JISJIBHICTIO TIABIIOMYHX OO'€KTIB y Taly3l IOXKEXHOI Oe3NeKH Ta IMiApO3JIIiB
BIJIOMYOi TOXKEKHOI OXOPOHM, OOJIIK IMOXEX Ta iX HACHIJKIB Ha ITIBIIOMYHX
00'exTax.

Jlns  BUKOHAHHSA TIepeliuyeHux 3aBAaHb criBpoOiTHUKKM CIIb  HanimeHi
BIJIIOBIJTHUMH IOBHOBaKEHHSIMHU.

HaB4yaHHSI 3 IMTAHb MOKEKHOI Oe3MeKH

OCKUIBKM TOJIOBHUMHM TPUYMHAMHM TIOKEXKI € BIACYTHICTh Yy JIIOACH
€JIEMEHTAapHUX 3HAHb Ta HEJOTPUMAaHHS BHUMOI TIOXKEXHOI Oe€3NeKH, MpodeMi
BUBYCHHS TIPaBUJI TMOXKEKHOI OE3MEKH CIIiJT HaJlaBaTH TEPIIOCTYIICHEBE 3HAYCHHS.
BoHo moBHMHHO 31MICHIOBAaTHCH O€3MEepepBHO Ha BCIX eTamax HaBYaHHS ¥ TPYIOBOI
JUSITBHOCTI 3 CAMOTO PaHHBOTO BIKY.

HaBuaHHs Tpalfforounx 3A1MCHIOETHCS 3TIHO 3 TUIOBUM IOJOKEHHSM PO
crerjiajJbHe HaBYaHHS, IHCTPYKTaX1 Ta MEPEeBIpKy 3HaHb 3 MUTAHb MOXKEKHOI OE3MEKH
Ha MIPUEMCTBAX B YCTAaHOBAX Ta OpraHizallisax YKpaiHu.

VYci npaiiBHUKYU Tij 4ac MPUUHATTSA HA pOOOTY 1 MIOPIYHO 3a MICIIEM poOOTH
MOBUHHI MTPOXOJUTH IHCTPYKTAXK 3 TTOKEKHOT OE3MEKH.

Opnniero 3  OCHOBHUX (OpPM  MOXKEKHO-TIPOPIIAKTUYHOI  poOOTH 3
MpaIliBHUKaMH € MPOTHUITOXKEKHA Tporaranjaa. BoHa moBrHHa OyTH cIipsMOBaHa Ha
BUKOHAHHS BHMOT TIOKE)KHOI OE3MEeKH 1 TMOIMEpPEeHKCHHs] T0KEK, BHKPHBAIOUYH, B
MIepIITy Yepry, TaKi MPUYHUHU X BUHUKHEHHS, SIK HEOOEPEKHE MOBOKEHHS 3 BOTHEM,
TOPYIICHHS TIpaBUII CKCILTyaTaIii CIIEKTPOYCTaHOBOK, HEBUKOHAHHSI
MPOTUIIOKEKHUX 3aX0/I1B 1] Yac MPOBEACHHS MOXKEKOHEOE3NMEUHUX POOIT.
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8.6. [lo:ke:kHa Oe3meKa NMPU BUKOPUCTAHHI €JIeKTPO3BaPIOBAJIBHOIO 00/1aITHAHHS

IIpuyunu i npodinakTUKa MOXkKeXK B €JIEKTPO3BAPIOBAIbLHUX YCTAHOBKAX
(E3Y)

['optounmu pedoBuHamu B E3Y € 13omswis 1uiactMacoBa 4YM  marepoBa
(mpocoyeHa pi3HUMHU pEUYOBHHAMH) Ta TpaHCHOPMATOPHE MAcyiO; MOXYTh OYTH 1HIII
KOHCTPYKTHBHI TOPIOYi MaTepiay.

[Mpuunnu nmoxexx B E3Y MoxyTh OyTH €JIEKTPUYHOTO 1 HEENEKTPHUUYHOTO
xapaktepy. [IlpuunHaMM eNeKTPUYHOTO XapakTepy sK 30yIHHUKOM TIOXKEXKl €
CIICKTPUYHA €HEepTis (EJICKTPUYHHM CTPyM), a TMPUYUHAMH HEEJIECKTPUIHOTO
XapakTepy — TEIJIOBI MPOSIBYU 1HIIKX BUIB €HEPTii (1HII YUHHUKH).

[TpuunHOIO MOXKEX Ta MPODITAKTUKOIO BiJ] HHUX €:

- KOpPOTKI 3aMUKaHHA — MO MPOBIAHHUKAX MPOTIKAIOTh BEJIMKI CTPYMH, IIO
3YMOBJIIOIOTH 1X HarpiBaHHs 1 3aropstHHS 130511111 3axuct B K3 — MC3;

- IEPEBAHTAKEHHSA NMPOBITHUKIB — BUHUKAE, KOJIH MO MPOBIAHUKAX MPOTIKAIOTh
CTpyMH, OUIbIII HOMIHAJIBHUX; TEPEBAHTAXKEHHSA MPOBITHUKIB MOXYTh OyTH IO
MPUYMHI HETPABWIBHOTO BHUKOHAHHS MeEpexki abo B pe3yibTaTl MPHUEIHAHHS [0
MepexXi MOTY>KHUX CIIOKUBAYiB; 3aXUCT — TETUIOBUH;

- BEJIMKI MepexifHl ONoOpH — BUHUKAIOTh B PE3yJbTaTi 3BYKEHHS KoJia
MPOTIKAHHS CTPyMy, HaWYacTilieé B MICHAX KOHTAKTIB, BiIOYBA€ThCS MICIEBE
HarpiBaHHS; JJIS YHUKHEHHSI [IbOTO HEPO3'€MHI KOHTaKTH MOBUHHI BHUKOHYBATHCH
3BapHUMH a00 TasHUMHU, a PO3'€MHI — MAaCHBHUMH MPYKMHAMH, TEIUIOBIJIBIIHUMHU
paaiaTopamus;

- GJICKTPUYHI ICKPH 1 AYTH — 3'SBISIOTHCS B pE3yJIbTaTi KOPOTKOTO 3aMUKaHHS,
MiJ] 4ac KOMYTalIMHMX TMPOIECiB 1 POOOTI KOJEKTOPHUX MAIMH, BOHH HE €
HeOE3MEeYHUMHU 32 HOPMAJILHOTO CTaHy HAaBKOJIMIIIHBOI aTMocdepu, Ko atMocdepa
BUOYXO0- YM TIOKEKOHEOE3MeyHa, TO ICKPH 1 €JIEKTPUYHI JYTH MOXKYTb IPU3BECTH 0
BUOyXy a0o0 TmoXexi; TOMy Yy MICII J€ MOXE YTBOPUTHCS BHOYXO- YH
MOKEXKOHEOE3MEeUHEe CEpeOBUILE, 3aCTOCOBYETHCS €JIEKTpUYHE OOJaJHAHHA Y
CreliaJIbHOMY BUKOHAHHI.

Enexkrpoodiagnanns (EQO) y noxkexonede3ne4Hux 30Hax

Bubip EO s moxexone0e3nevyHux 30H

EO y noxexoHeOe3MneuHnX 30HaX MOBUHHO MaTh OOOJIOHKH 3 BIJMOBIIHUM
cryneneM 3axucty 3a ['OCT 17494:

- eJIeKTpUuHI ManuHu — [P44 — [P54;

- €JIEKTpHUYHI anapaTu 1 npunaau — [P44 — [P54;

- cBitTunbHuKH — [P23 — [P53.

XapakTepucTHKa cTyneH1o 3axucty 00010Hok EO 3a TOCT 14254-96

Cryninp 3axucty 0007m0HOK EQO xapakTepu3yeThcsi CTYNEHEM 3aXHCTy Bill
MIPOHUKHEHHS B CEepeauHy OOOJOHKM TMpAIliBHUKIB, & TaKOX B TOTPAIUISTHHS
CTOPOHHIX MPEIMETIB Ta BOIH.

[To3HauarOThCsl CTYTNEHI 3aXUCTY 000JIOHOK JiTepamu [P 1 HacTymHuMu nBOMa
nudpamu:
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e nepma 1udppa (0..6) XapakTepuszye CTYIiHb 3aXHUCTy MPAIIBHUKIB Bij
JTOTUKY 4 HAOJIM)KEHHS 10 YaCTUH MiJ HAMpYyror 1 JAOTUKY JI0 PYXOMHUX YaCTHUH
BCEpeHl 00OJOHKH, a TaKOX CTYIIHb 3aXUCTY BiJl MONAJaHHS B CEPEIUHY TBEPAUX
CTOPOHHIX T1J 1 BIATIOBIIa€ TAKMUM CTYICHIM 3aXUCTY:

- 0 — 3axucCT BiACYTHIl;

- 1 — 3axucT BiJ NPOHWKHEHHS BCEPEAWHY OOOJIOHKM BEIUKOI IJITHKH
MOBEPXHI Tija JIOAWHU, HAMIPUKIA/, PYKH 1 BiI IPOHUKHEHHS TBEPAUX TiJ PO3MIPOM
oinpme 50 MMm;

- 2 — 3aXHCT BiJl MPOHUKHEHHS BCEpeAUHY OOOJOHKHU MAJIBIiB a00 MpeaMETIB
JOBXKUHOIO Oltbiiie 80 MM ab0 TBEpAUX TUT po3Mipom Ouibie 12 mwm;

- 3 — 3axXHUCT BiJl MPOHUKHEHHS BCEPEAMHY OOOJIOHKH 1HCTPYMEHTY, JIPOTY 1
T.II. IIaMETPOM YH TOBIIMHOIO OUIbIIE 2,5 MM ab0 TBEpAUX Tild po3MipoM Ouibiie 2,5
MM;

- 4 — 3aXUCT BiJ] MPOHUKHEHHS BCEPEAUHY OOOJIOHKH APOTY UM TBEPIAUX TUI
po3mipom Oubie 1 MM;

- O — 3aXUCT BiJ MPOHUKHEHHS MUYy MOBHICTIO HE 3a0€3IeYy€eThCs, ane MUl
MO€ MTPOHUKATH B KUTBKOCTI, JOCTATHIN JJIsl HOPYIIEHHS pOOOTU BUPOOY;

- 6 — MOBHA MUJICHETTPOHUKIIUBICTB;

e Jlpyra mudpa (0...8) o3Hayae CTYIiHL 3aXUCTy OOOJOHKH BiJ IOMaJaHHS
BOJIY 1 BI/IMOBIZIa€ TAKUM CTYTICHSIM 3aXHUCTY:

- 0 — 3axucCT BIACYTHIM;

- 1 — kpamm BoaM, IO BEPTUKAIBHO I1aJIal0Th Ha BHUPiIO, HE IOBHHHI
3YMOBIIFOBATH IIK1UTHUBOI Jii BUPOOY;

- 2 — Kpami BOAM, IO BEPTUKAIBHO MaJal0Th Ha BUPIO MpU HaXMICHHI
000JIOHKH Ha KyT 15° BITHOCHO HOPMAJLHOTO TOJIOKEHHS, HE TIOBUHHI 3yMOBITIOBATH
IIK1IJIMBO1 i Ha BUPIO;

- 3 — momi, mo magae Ha 000JOHKY Tij KyToM 60° Bi BEpTHKaTi, HS TOBUHEH
3YMOBJIIOBATH LIKIJIMBOI J1i HA BUPIO;

- 4 — Boja, M0 PO30PUBKYETHCA HAa OOOJOHKY y OyAb-SKOMY HampsiMi, HE
MMOBUHHA 3YMOBJIIOBATH IIK1THBOI A1l HA BUPIO;

- 5 — CTpyMiHb BOJIH, 1[0 BUJIMBAETHCA Y OYyJb-IKOMY HampsMi Ha OOOJIOHKY,
HE ITOBUHEH 3YMOBJIIIOBATH IIK1JIMBOI i1 HA BUPIO;

- 6 — BoJa B pe3yNbTaTi CTBOPEHHS XBHJIb HE TIOBMHHA TMOMAJAaTH BCEPEAUHY
000JIOHKH Y KUJIBKOCTI, JOCTATHIHN IS TIOIIKO/KEHHSI BUPOOY;

- 7/ — BOJa HE TMOBWHHA IPOHUKATH B OOOJIOHKY, 3aHYpeHy Yy BOXYy, 3a
BU3HAUYCHUX YMOB THCKY 1 TPHUBAJIOCTI B KUIBKOCTI, JIOCTATHIM JJISI TTOIIKOHKCHHS
BUpPOOY;

- 8 — BUpIO UpUAATHUM [JI8 TPUBAJIOrO 3aHYPEHHS Yy BOJY 3a YMOB,
BCTAHOBJICHUX BUPOOHUKOM.

Opranizanis mo:ke;xHoi 0e3neKy Ha MiANPUEMCTBAX Irarysi

[Toxexxna Oesneka NIANIPUEMCTB 3a0€3MEUYeThCS IUIAXOM MPOBEACHHS
OpraHizamiifHuX, TeXHIYHUX Ta IHIIUX 3aXOJIB, CIIPSIMOBAHUX Ha TOIMEPEIHKEHHS Ta
3MEHIIEHHS HETaTUBHUX HACIIAKIB MOXKEXK, CTBOPEHHS YMOB ISl IIBUJIKOT'O BUKIIUKY
MOKEXHHUX MIAPO3/UTIB Ta YCIIIIHOTO TaCiHHS MOXKEXK.
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BiamoBinaneHICTh 32 MPOTUTIOKEKHUN CTaH MiAMPUEMCTB MOKJIAAETHCSA Ha iX
KEpIBHUKIB Ta BIAMOBIJAILHUX 0CIO, YIMOBHOBaXEHHWX HAKa30M KEPIBHUIITBA Ta
MOCaJI0BOIO IHCTPYKIIIETO.

KepiBHuKkH mignpueMcTB 3a00B's13aHi:

- PO3POOIIATH KOMIUIEKCHI 3aX0/I1 010 3a0e3MeUeHHs MOKEKHOT O€3MeKH;

- PO3pOOIIATH BIAMOBIIHI MOJIOKEHHS Ta IHCTPYKIIIT;

- OpPTraHi30ByBaTH HABYaHHS MIEPCOHATY MPaBUIIaM MOKEKHOI OC3IEKH;

- YTPUMYBATH Y CIIPaBHOMY CTaHi 3aCO0U MPOTUIIOKEKHOTO 3aXUCTY 1 3B'SI3KY;

- CTBOPIOBATH CIIY>KOY TIOKEKHOT O€3MEeKH Ta MiAPO3A1IN MOKEKHOI OXOPOHH;

- 3JIUCHIOBAaTH 3axO0JM IMOJO BIPOBAHKEHHS aBTOMAaTUYHUX 3aco0iB
BUSIBJICHHS Ta TACIHHS MOXKEK;

- IPOBOJUTH CIY>KOOBE PO3CIIITyBaHHS BUITAIKIB TOKEK.

3 MeTOr0 3aJydeHHs MPAIliBHUKIB 10 TPOBEICHHS 3aXOiB MO0 3aM00IraHHS
MOKEeKaM Ta oOpraHizalii iX raciHHS Ha MIJANPUEMCTBAX IOBUHHI CTBOPIOBATU
NOOpOBUIbHI TMOXEXHI JIpPYKMHU Ta KOMaHau. Ha mnigmpueMcTBax 3 KUIBKICTIO
npaitorounx 50 1 OiIbIlIe YOJOBIK 32 PIIEHHSIM TPYAOBOTO KOJEKTHUBY CTBOPIOIOTHCS
MOXKEKHO-TEXHIUHI KOMICII.

Ha koxHOMYy MiANpHEMCTBI MOBMHHA OyTH po3poOjieHa 3arajibHOOO'€KTOBa
IHCTPYKIIST [pO 3axX0Ad MOXKEXKHOI Oe3lmekru W IHCTPYKUII I yCIX
BUOYXOMOXKEKOHEOE3MEUHUX Ta MOKEKOHEOE3MEUHUX TPUMIILICHbD.

Ha koXXHOMYy MiANPUEMCTBI TMOBUHEH OYTH BCTAHOBJICHUH BIJANOBIAHUI
MPOTUIIOKEKHUI PEXKUM, IKUM MarOTh OYTH BU3HAYEH1 BIANOBIAHI TIOJOXKECHHS:

- MOYJIMBICTB 1 MICLS 3aCTOCYBAaHHSI BIAKPUTOTO BOTHIO T MaJIiHHS;

- MOPSAOK NPOBEIECHHS THUMYAaCOBUX IIOKEXKOHEOe3neyHux poOiT, y T.4.
3BaprOBaJIbHUX;

- MpaBWJIa TIPOI3AY Ta CTOSIHKU TPAHCTIOPTHUX 3aCO01B;

- MicIs Jiy1s 30epiranHs 1 I0MyCTUMa KUJIbKICTh CHPOBHHU;

- IOPSIOK BIJKITIOUEHHS B1JI MEPEXK1 €IEKTpOooOIaJHAaHHS B Pa3i MOXKEXKi;

- JIii MPAIiBHUKIB Y pa3i BUABJICHHS MMOXKEXK1 TOIIO.

st KOKHOTO 11Xy, JUTBHUIN, JIabopaTopii 4M TEpUTOpid MOBUHHA OyTH
po3poOJieHa 1HCTPYKIlS MPO 3aXOAW IIOJA0 MOXKekHOiI Oe3mekw. Ili iHCTpyKIIii
MOBUHHI TEpPepoOISATUC, HAa OCHOBI aHai3y MPOTUIIOKEKHOTO CTaHy o00'eKTa,
BIJINMOBITHUX HAKa3iB 1 BKa31BOK MIHICTEPCTBA, a TAKOXK MPH 3aMiHI KEPIBHUKA, ajie HEe
piamre 1 pa3y B 3 poku.

VYci npaliBHUKM TOBHHHI MPOXOJIUTH CIHEIIaibHI MPOTHIIOKEKHI HaBYAHHS.
[TpoTunoskexHe HaBUAHHS TPAIliBHUKIB Ma€ Taki BUIU:

- TMPOTHUMOXEXKHI I1HCTPYKTaXi: BCTYNHHUW, TICPBUHHUMN, TOBTOPHUIA,
[I03aIJIAHOBUH Ta LIJIbOBHIL;

- clieniajgbHe HaBYaHHS 3 MOKEKHO-TEXHIYHOTO MIHIMYMY;

- POTHUIIOKEKHI TPCHYBAHHS.

Ha KoXHOMY e€HEpreTM4YHOMy MIANPUEMCTBI TOBMHHA OyTH  Taka
JOKYMEHTAIIIs 3 MOKEKHOI Oe3MeKu:

- 3arasibHO00’ €KTOBA IHCTPYKITIA Mpo 3axoau [1b Ha mignpuemcTBi;

- inctpykuii [1b B riexax, mabopaTtopisx, MaliCTEpHSIX Ta 1H.;
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- IHCTPYKIIisl 3 00CIIyTOBYBaHHS YCTAHOBOK MOXEKOTaCIHHS;

- ITHCTPYKIIiSI 3 00CITYyTrOBYBaHHS YCTAHOBOK TOKEKHOT CUTHAITI3alIi1;

- OINepaTUBHI IJIaHU MOKEKOTACIHHS Ha MiANPUEMCTBI;

- OTICpaTUBHI KapTH il Ha BUMAI0K BUHUKHECHHS TTOXKEXKi;

- IUTaHM Ta rpadiku MPOBEICHHS HaBYaHb 1 MEPEBIPKH 3HAHb MIEPCOHAITY.

I'aciHHS MMOKekK B €J1eKTPOYCTAHOBKAX

[aciaas noxkex B EY moke BukoHyBaTHChH Ticis BimkmtoueHHs EY 1 mifg
HaIpPYTOIO.

[Ipu raciHHi TOXeXI Yy BIIKIIOYEHIA  EJIEKTPOYCTAaHOBII  MOXYTb
3aCTOCOBYBaTUCh Oynb-siki peuoBUHHU. 3aropanHs B EY mig Hampyroro MokHa
JIKBIyBaTH IIEPCOHAIOM O00'€KTa 3a JONOMOIOK pPYyYHHUX 1 TEpecyBHHUX
BOTHETaCHHKIB:

- IpH Harpy3i 10 1 kB BKIIOYHO — MOPOIIKOBUX

- ipu Hanpy3i Buliil kB 1 10 10 kB BKIIIOYHO — BYTJIEKUCIIOTHUX.

[Ipy wboMy BiACTaHb BiA Hacaaku (pacTpyOa) BOTHETACHUKIB 10
CTPYMOIIPOBIIHUX YacTHH Mae OyTh He MeHme IM. B ycTaHOBKax aBTOMaTHYHOTO
MOKEKOTaCIHHS MOXKYTh 3aCTOCOBYBATUCH OY/Ib-K1 BOTHETaCHI PEYOBHHH.

Bumoru moxe:KHoi 0e31eKKH 3BaprOBaJIbHUX POOiT

3BaproBaJIbHI Ta CIIOPIAHEH] MPOLECH MOXYTh BUKOHYBATHCh Y BIAMOBIAHOCTI
3 BUMOraMu Takux HopMmatuBHUX JokymeHTiB: [[OCT 12.1.004-91, TOCT 12.1.010-
76, 'OCT 12.1.044-89, JTHAOII 0.00-1.32-01, IlpaBmiamMu MoxKeXHOI O€3MEKHU TIPU
MIPOBE/ICHHI 3BAPIOBAJIBHUX Ta IHIIMX BOTHEBUX pPOOIT HAa 00’€KTaXx HapOIHOTO
rocrnojiapcTBa Ta THUNOBMMM MpaBWJIAMU IOXKEXKHOI O€3MeKu [JIsl MPOMHCIOBUX
MIIPUEMCTB. 3arajibHi BUMOTH JI0 CUCTEMHU MPOTUIIOKEKHOTO Ta IPOTUBUOYXOBOTO
3aXMCTY 10A0 Oy/iBeNb 1 criopy perinameHTyroThest JIBHB.1.1-7-2002.

Kareropii BUpOOHMIITB 32 BHOYXOBOIO, IMOKEKOBHOYXOBOIO Ta MOKEKHOIO
HEeOe3MeKow  Cliji TNpudMaT 3a  CHCHIAJIbHUMHU  BIJOMYUMHU  TEpesikamu,
3aTBEPKEHUMH MIHICTEPCTBaMHU B yCTAHOBJICHOMY MOPSIIKY.

BupoOHU4Yl mpuMILIEHHS Ta JAUIBHMIN, [J€ BUKOHYIOTBCS poOOTH 3
€JIEKTPOIYyTOBOTO 3BaplOBaHHS 1 KHUCHEBO-AIETUJICHOBOTO pi3aHHA METaliB, 3a
MOKEKHOI0 Ta BHOYXOBOIO HEOE3MEKOK BIAHOCATHCS 10 BUPOOHMUTB Kateropii I'.
KinpkicTh BOTHETaCHUKIB Ta 1HIIMX MEPBUHHHUX 3aCO0IB MOKEKOTACIHHS IS TaKUX
BUPOOHMYMX TMPUMIIIEHb 1 JOUIBHUIIL Ma€ BUOUpATHCS Y BIANOBIAHOCTI 3
BUII[€3a3HAYCHUMHU TUOBUMU TIPABUIIAMH.

[TpumiteHHs, B SKMX BUKOHYETHCS Ta30BE€ 3BAPIOBAHHA 1 Pi3aHHS METAliB,
noBuHHI Oytu 30ymOBaHI 3 €JIEMEHTIB KOHCTpPYyKIii 3a IV  kareropiero
MPOTUIIOKEKHOT O€3MeKH (MPOTUTIOKEKHA CTIUKICTh — HE MEHIIIE 2 TO/IHH).

Micris, npu3HadeHi aJis TPOBEICHHS 3BAPIOBAILHUX POOIT Ta BCTAHOBJIICHHS
oOnajiHaHHS MarOTh OyTH OYMINEHI BiJ JIETKO3aWMHUCTHUX MarepiaiiB y paiiyci He
MeHIIe 5 M. 3BaproBajibHI poOOTH 3a MEKaMU BUPOOHUYOTO MPUMIIICHHS MOXYTh
BUKOHYBATHCS TUTBKM 32 YMOBH Y3TODKEHHS 3 3aBOJCHKOIO MPOTHIIOKEKHOIO
OXOPOHOIO.
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3a00pOHSAETHCSI BUKOHYBATH 3BapIOBAHHS IOMHO ModapOOBaHMX KOHCTPYKIIIH
JI0 TIOBHOrO BHUCHXaHHS (apOu, a TaKoX TOCYJHH, amapariB, TpPyOONpOBO/IIB
KOMYHIKAIli}, 10 3HAXOMATHCS Ml eJICKTPUYHOIO HAIPYTOO, IMiJBUIICHIUM THCKOM,
3aIlOBHEHUX TOPIOYMMH Ta TOKCHYHUMH MaTepiajaMH.

[To6nmu3y cxoBuia kapOiay KajibIlll0 MarOTh OyTH pPO3TaIllOBaHI 3acolu
MOKEKOTACIHHS (CyXHM ITICOK, BYTJIGKHMCIOTHI BOTHETACHUKM, TETPaxJOpHI abo
MOPOIIKOBI BOTHEracHUKH). B micisax 30epiraHHs KapOiay Kajbllilo MOBUHHI OyTH
no0pe BUAMMI IJIaKkaTH Takoro 3micty: «He BuKOpHCTOBYBaTH BOAY ISl TacCiHHS
noxkexi», «Jng1 BigkpuBaHHsS Oapa®aHIB  BHUKOPHUCTOBYBATHM  HEICKPYIOUUU
THCTPYMEHT».

KonTponp mnoxkexHoi Oe3nekn Ta MOKeXKOBHUOYXOHEOE3MEeKH PEYOBHH Ta
matepianiB 3aiiicHoeTbes 3rimHo 3 ['OCT 12.1.004-91. 3 mMeror0 moxkexo- Ta
BUOYXOHEOE3MEKH CJiI KOHTPOIIOBATH KOHILEHTPALII0 JETKO3aMMHUCTUX 1 TOPIOYHX
pPEYOBUH, sIKa HE MOBHUHHA nepeBulryBat 50 % HUKHBOI IpaHULl BUOYXOBOCTI.

CTAHJAPTU TA HOPMATHUBHI JOKYMEHTH 3 OXOPOHMU ITPAILIL

VY naHomy Kypcl JIeKIii HaBEJACHO BHKOPHUCTAaHI B MOCIOHMKY HOPMAaTHBHI
JOKYMEHTH, SIKUMH HEOOXI1JIHO KEpyBaTHUCS MPHU 3BApPIOBAHHI 3 METOIO 3a0€3MEeUCHHS
HaJIEKHUX YMOB Ipalli:

I'OCT 12.0.003-74. CCBT. OmacHple u BpegHbIE MPOU3BOACTBEHHBIC
daxTopsl. Knaccudukanus.

['OCT 12.1.002-84. CCBT. Dnexrpuyeckue moJisi NPOMBIIIJIEHHON Y4acTOTBHI.
JlomycTrMble YpOBHHM HaIlpsDKEHHS W TpeOOBaHMS K TMPOBEACHUIO KOHTPOJS Ha
pabounx MecTax.

['OCT 12.1.004-91. CCBT. [loxapnas 6e3omacHoctb. O01IHe TpEOOBaAHUS.

['OCT 12.1.005-88. CCBT. OOuiue caHuTapHO-TUTHEHUYECKHE TPeOOBaHUS K
BO3/IyXy paboyeil 30HHbI.

['OCT 12.1.010-76. CCBT. B3psiBoOe3omnacHocts. Ob1mue TpeboBaHums.

I'OCT 12.1.019-79. CCBT. 3naexkpobezomanocts. OOmme TpedOOBaHUS U
HOMEHKJIATypa BUJIOB 3alITUTHI.

I'OCT 12.1.030-81. CCBT. Dnextpobe30nacHOCTh. 3allUTHOE 3a3eMJICHUE,
3aHyJICHUE.

I'OCT 12.1.035-81. CCBT. OOGopynoBaHue s AYroBOM U KOHTaKTHOMU
AIEKTPOCBAPKH. J[OIMyCTUMBIE YPOBHU ITyMa U METOAbI U3MEPEHUM.

I'OCT 12.1.038-82. CCBT. Dnexrpobde3onacHocTb. [IpenenbHo aomycTumbie
3HAYCHUS HAIPSHKEHUH TPUKOCHOBEHUS U TOKOB.

I'OCT 12.1.044-89. CCBT. TIloxkapoB3pbIBOOIIACHOCTh  BEIIECTB U
MatepuanoB. HomeHkmaTypa rnokasareneil 1 MeTObl UX ONPECIICHHUS.

['OCT 12.1.050-86. CCBT. Metoas! uamMepenus mryma Ha pab0dnx MecTax.

I'OCT 12.2.003-91. CCBT. Ob6GopynoBanue mpousBoacTBeHHOE. OO1Ime
TpeboBaHwMs 0€30MaCHOCTH.
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I'OCT 12.2.007-75. CCBT. MWznmenusi osnexkrporexHuueckue. OOmmme
TpeboBaHUs 6€30MaCHOCTH.

I'OCT 12.2.007.8-75. CCBT. VYcrpoiicTBa >JIEKTPOCBApOYHBIE W IS
1a3MeHHoN 00paboTku. TpeboBaHUs 6€30MaCHOCTH.

I'OCT 12.2.017.86. CCBT. OOGopynoBanue Ky3HeuHO-TipeccoBoe. OOiue
TpeboBaHMs 0€30MACHOCTH.

I'OCT 12.2.032-78. CCBT. PabGouee MecTo mpu BBIIOJHEHUH PabOT CHUS.
OO01Me 3proHoMu4ecKue TpeOOBaHU.

['OCT 12.2.033-78. CCBT. Pabouee mecTo mpu BBHIMOIHEHUU DPAOOT CTOS.
OO01Me 3proHoMu4ecKue TpeOOBaHuU.

I'OCT 12.2.049-80. CCBT. OOopynoBaHue mnpou3BoACTBeHHOE. OO0ume
HProHOMUYECKHE TPeOOBaHUSI.

I'OCT 12.2.061-81. CCBT. OO6GopynoBanue mpou3BoAcTBeHHOE. OOIIHe
TpeboBaHMs 0€30MACHOCTH K pab0OYUM MECTaM.

['OCT 12.2.062-81. CCBT. O6GopynoBanue nmpou3BoJcTBeHHOE. OrpaskaeHus
3allUTHBIE.

'OCT 12.3.002-75. CCBT. [Ilpomecchl mpousBoAcTBeHHBIE. OOmue
TpeOoBaHMs 0€30MaCHOCTH.

I'OCT 12.3.018-79. CCBT. CucremMbl BeHTHISLHOHHBIE. METOIBI
a’pOAMHAMUYECKUX UCTIBITAHU.

I'oCt 12.3.020-80. CCBT. Ilpoueccsl mnepemMelIeHUsT TPy30B  Ha
npeanpuatuax. Oomume TpedoBaHus 0€30MACHOCTH.

I['OCT 12.4.010-75. CCBT. CpencrtBa MHAMBUIYAIbHOM 3alINUTHI. PykaBuIbI
cnenuanbHbie. TeXHIYEeCKUE yCIOBHSL.

I'OCT 12.4.011-89. CCBT. CpencrtBa 3amutbl padotaromumx. OO6ume
TpeOOBaHUS U KiIacCU(pUKALIHS.

I'OCT 12.4.013-85. CCBT. Oukwu 3amuTtHbIe. OOIINE TEXHUUECKUE YCIOBHSI.

I'OCT 12.4.026-76. CCBT. LlBeTa curHainbHbIC U 3HAKH 0€30MaCHOCTH.

I'OCT 12.4.035-78. CCBT. [IIluTkm  3alIdTHBIC  JIMLEBBIC  JIJIA
AJIEKTPOCBAPIIUKOB. TeXHUUECKHE YCIOBHS.

I'OCT 12.4.041-78. CCBT. Pecnupatopsl dunsrpytomue. OOmue
TEXHUYECKUE TPEOOBAHUS.

I'OCT 12.4.059-89. CCBT. CTpouTensCTBO. OrpaxneHust
MIPEIOXPAHUTEILHBIC HHBEHTAPHBIC.

IoCt 12.4.123-83. CCBT. CpenacrtBa KOJUIGKTUBHOM  3alUTBI  OT
uH(ppakpacHbIX u3nydeHui. OO1me TeXHUYeCKue TpeOOBaHU.

I'OCT 12.4.128-83. CCBT. Kacku 3ammrtHble. OOIIME TEeXHUYECKUE
TpeOOBAHMS M METOIbI UCITHITAHUH.

I'OCT 12.4.174-87. CCBT. CpencrBa WHAVMBUAYAJIBHOM 3allUTHl OPraHOB
nbixaHusi. HoMeHkiatypa rokasaresnen KauyecTBa.

['OCT 4997-75. KoBpbl IU3JIEKTPUUECKHE PE3UHOBBIE. TeXHUUECKHE YCIOBUSI.

'OCT 13385-78. OO0yBb crnernuaigbHas AWDJIEKTPUYECKAsT W3 TOJIUMEPHBIX
MaTepuaioB. TeXHUYECKUE YCIOBUSI.

I'OCT 14254-96 Ctenenu 3amuThl, obecrneunBaeMbie odotoukamu (Kox IP)
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['OCT 14651-78. Dnektpomoaepkatead A PYYHOM JyrOBOM CBapKH.
TexHuuecKkue ycaoBusl.

['OCT 24940-81. 3nanus u coopyxeHusi. MeToa n3MepeHUs OCBEIIEHHOCTH.

I'OCT 26887-86. Ilimomankd W JECTHUIBI JJI CTPOUTEIIBHO-MOHTAKHBIX
pabot. O61IKe TEXHUYECKUE YCIOBHUSI.

['OCT 27321-87. Jleca cTtoeuHble TPUCTABHBIE JIJIsI CTPOUTEIBLHO-MOHTAXKHBIX
pabot. TexHuueckue yCcaoBusi.

['OCT 27372-87. JItonbKu J1sl CTPOUTENBHO-MOHTaXHBIX paOoT. TexHuueckue
yCIIOBHSL.

['uruennueckas knaccudukamuss Tpyaa Ne 4137-86, yTBepkaeHHas
Mumnsnpasom CCCP.

['uruennyeckas OIEHKAa CBAapOYHBIX MAaTEpHaToB M CHOCOOOB CBapKw,
HalUIaBKH W pe3ku MetawioB  (MeTtomuyeckue yKa3zaHWs), YTBEPKICHHBIC
Munzapasom CCCP 29.09.78, Ne 1324-78.

JIBH B.2.5-28-2006. ImxenepHe o0naaHaHHs OyauHKIB 1 criopya. [Ipupoase i
HITYYHE OCBITJICHHS.

JBH B.1.1-7-2002. IToxxexxHa 6e3meka 00’ €KTiB OyAiBHHUIITBA.

JTHAOII 0.00-1.07-94. IIpaBuna O6ynoBu 1 0€3Me4HOI eKCIUTyaTallii moCyauH,
10 MPAIIOIOTh M1 TUCKOM.

JTHAOIT 0.00-1.16-96. [IpaBuna aTecTarlii 3BapHUKIB.

JIHAOIT 0.00-1.21-98. IlpaBuna Ge3medHOi eKCILIyaTallii eIeKTPOyCTaHOBOK
CIIO’KMBAYIB.

JIHAOII 0.00-1.32-01. [IpaBumna OynoBu €IeKTPOYCTAaHOBOK.
EnexTpoo0iiaHaHHs ClIEHI1AIbBHUX YCTaHOBOK.

JHAOIT 0.03-3.06-80. CaniTapHO-TITi€HIYHI HOPMH JOMYCTUMHUX PIBHIB
10H13alli MOBITPS BUPOOHUYUX Ta TPOMAICHKUX MPUMIILIEHb.

JICH 3.3.6.037-99. CanitapHi HOpMH BUPOOHMYOTO IIyMYy, YJIbTPa3BYyKy Ta
1H(Dpa3ByKy.

JNCH 3.3.6.039-99. J[lepxaBHi caHiTapHi HOPMH BHUPOOHMYOI 3arajibHOi Ta
JIOKaIbHOT BiOpailii.

JICH 3.3.6.042-99. JlepxaBHi caHITapHI HOPMH MIKPOKJIIMATy BUPOOHUYHUX
MPUMIIICHb.

JICH 3.3.6.096-2002. [epsxaBHi caHiTapHI HOPMH Ta TpaBuja Mpu poOoTi 3
JKEpenaMu eJIEKTPOMAarHiTHUX TMOJIiB.

JACIT 173-96. JlepxaBHi caHiTapHi TNpaBuia IUIAaHYBaHHS Ta 3a0yq0BU
HACEJIEHUX MYyHKTIB.

JACTY 2156-93. be3ne4HicTh NPOMHUCIOBUX MIANPUEMCTB. TepMmiHM Ta
BU3HAYCHHS.

JACTY 2272-93. TloxkexHa 6e3neka. TepMiHU Ta BU3HAUYECHHS.

JCTY 2293-93. CCBII. Oxopona mpaiii. TepmiHu Ta BU3HAYEHHS.

JCTY 2309-93. Tlpuctpoi acmipailiiiii 10 3BapIOBAIbHUX MMAJbHUKIB TIPU
HaIllBaBTOMATHYHOMY 3BapioBaHHI. OCHOBHI TapaMeTpud Ta 3arajbHI TEXHIYHI
BUMOTH.

JCTY 2456-94. 3BaproBaHHs AyTroBe 1 eJeKTpoliakoBe. Bumoru 6e3nexu
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JACTY 2489-94. (I'OCT 12.3.047-94). KontakTHe 3BaptoBaHHs. Bumoru
Oe3mneku

JACTY 2490-94. Crnionykadi TST¥ OJHOMOCTOBI MEPEHOCHI I acHipaliiiHuX
MPUCTPOIB 10 3BAPIOBAIILHUX MAJbHUKIB MiJ] Yac HAIMBaBTOMATHYHOI'O 3BAapIOBAHHS.
3aranpHi TEXHIYHI BUMOTH Ta MapaMeTpu

JCTY Bb.B. 2.2-6-97. MeToau BUMIpIOBaHHS OCBITICHOCTI

JCTY EN 133-2005. 3aco0u 1HAMBIIYyaIbHOTO 3aXHUCTY OPraHiB JIUXaHHS.
Knacudikaris

JACTY EN 169-2001. 3aco0u iHaMBiAyalbHOTO 3axHCTy o4eil. PiabTpu miA
yac BUKOHAHHS 3BapIOBaHHS Ta CIOPITHEHUX MPOIleciB. BuMorn 10 mpomyckaHHs Ta
peKoOMeH Iallli 00 BUKOPUCTAHHS

JICTY EN 175-2001. 3aco0u iHAMBIAyaTbHOTO 3aXUCTy OYCH Ta OOJIMYYS ITi]T
Yac 3BapOBaJIbHUX Ta CIIOPITHEHUX MPOLIECIB

JCTY EN 470-1:2003. Opnsr 3axucHHi, 0 HOT0 BUKOPHUCTOBYIOTH IIiJ Yac
3BapIOBaHHA Ta IHIIMX BHCOKOTEMIIEpaTypHUX mporeciB. Yactuna 1. 3aranpHi
BUMOTH

JCTY 1S010882-1. Binbip npob aepo3odiB Ta Ta3iB Yy 30HI JAUXaHHS
oneparopa. Yactuna 1: BinGip npob aepo3oni

JCTY ISO 10882-2 Binbip mpo0 aepo3omiB Ta rasiB y 30HI JAUXaHHA
oneparopa. Yactuna 2: Binbip npob rasis

JCTY-IT OHSAS 18001:2006. Cuctemu ynpaBiiHHS O€3MEKOI0 Ta TITi€HOIO
npartii. Bumoru

JICTY-IT OHSAS 18002:2006. Cuctemu ynpaBiiHHS O€3MEKOI0 Ta TIri€HOIO
npami. OcHoBHI npuHIMny BukoHanus BuMor OHSAS 18001

Enunble mpaBuia 0€30MacHOCTH Tpyla Ha BOJOJA3HBIX paborax Ne 53,
yTBepxkaeHHble MunuctepctBom mopckoro ¢mora CCCP 16.03.79. — M.: [IPUA
«Mopdaor», 1980. — 184 c.

KoHTponbs coaepkaHusi BpEIHBIX BEIISCTB B BO3AyXe pabodeil 30HBI
(Metoauueckue pekomennanuu) Ne 3936-85, yrBepxknennosie Munzapasom CCCP
26.09.85.

MeTtonuueckre pEeKOMEHJAIMKM 10 HOPMaJIM3alldd HOHHOTO  COCTaBa
BO3JIYIIIHOW CPEJIbl B TPOU3BOJICTBEHHBIX MOMEIIEHUAX METAII000padaThIBAIOIINX U
coopouHbIX 11exoB, JI.: BHUNOT, 1982.

MeTtonuueckne ykKazaHWs Ha OIPEACIICHUE BPEIHBIX BEIIECTB B CBAPOYHOM
a’posoiie (TBepaas ¢aza u raszei) Ne 4945, yrBepxknennoie MunznpaBom CCCP
22.12.88.

I'H 2152-80. CaHUTapHO-TUTHEHUYECKHE HOPMBI JOIMYCTHUMBIX YPOBHEU
WOHHU3AIIUH BO3/TyXa MPOU3BOJICTBEHHBIX U OOIIIECTBECHHBIX TTOMEIIICHUH.

OH/I-86  “Meroguka pacueta  KOHUEHTpAIMA  BPEIHBIX  BEUIECTB,
cCoZlep KaIluXCsl B BBIOpOCax MpeAnpuaTuii’, yTBepxiaeHHas ['ockomrumpomerom
CCCP.

OHTII 24-86 “OmnpeneneHue KaTreropyuv TMOMEIIEHUA W 3JaHUN 1O
B3PBIBOMNOKAPHOM U MOkapHOU omacHocT , yTBep:kaeaHbie MBJ] CCCP 27.02.86.

OCT 21-6-87. CBetodunbTpbl CTEKISHHBIE JIsi 3alUTHI TJ1a3 OT BPEIHBIX
V3JIy4YCHUN HA NPOU3BOJCTBE. TEXHUYECKUE YCIOBUS.
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“IIpaBunia mokapHOW OE30MACHOCTH MPHU MPOBEACHUHU CBAPOUYHBIX U JAPYTUX
OTHEBBIX PabOT Ha 00BEKTaX HAPOIHOTO XO3sicTBa”, yTBepKaeHHble ['YIIO MBJI
CCCP 29.12.72.

CH Ne 181-70 “IIBeroBast OTHOENKa HHTEPHEPOB”,  YTBEPHKICHHBIC
Munsznpasom CCCP.

CH No 4088-86 “MukpokivmaT MpPOU3BOJCTBEHHBIX TMOMEIICHMII,
yTBepxaeHHble Munszapasom CCCP.

CH Ne 4557-88 “YabTpaduoneroBoe u3TyueHHE B MPOU3BOIACTBEHHBIX
noMmemeHusx”’, yreepxkaeaabie Munzapasom CCCP.

CHull 1I-B.8-71 “IIpoekTupoBaHHE€ HPOU3BOJICTBEHHBIX IOMEIIECHHN ,
yrBepxkeHHble ['occtpoem CCCP.

CHull 2.04.05-91 “Oromnnenue, BEHTWIALMS W KOHAHMOHHPOBAHUE,
yrBepxkaeHHble ['occtpoem CCCP.

CHulI 2.09.04-87 “AnmMuHucTpaTUBHBIC U OBITOBBIC 3aHUS, YTBEPKICHHbBIC
I'occtpoem CCCP.

CIT Ne 1009-73 “CanutapHble IpaBWJIa HpPH CBAPKE, HAIUIABKE U PE3KE
MeTaJIoB”, yrBepxkaeHHble Mun3znapasom CCCP.

CIT Ne 1042-73 “CanutapHble IpaBHJia OpraHU3alUU TEXHOJOTHYECKUX
IPOLECCOB U TMTMEHUYECKHE TpeOOBaHUS K MPOU3BOACTBEHHOMY O0OpPYAOBAHUIO”,
yTBepxaeHHble Munzapasom CCCP.

CII Ne 4053-85 ,,CanutapHsie MpaBuiia Ha MPUCIIOCOOJICHUE U IKCILTyaTalUIO
o0opyaoBaHusi ISl IUIA3MEHHOM  0OpaOOTKM  MaTepuasoB”’, YTBEpP>KICHHBIC
Munsgpasom CCCP.

TY 17 Vkpaian 14-15-94. KocTioMu 40JIOBIYl JI 3aXUCTy 3BapHHKIB BiJl
1CKOp, OpU30K PO3IUIABJICHOTO METAly Ta MOHM)XEHUX TEMIIEpaTyp.

TY 17 Vkpaiau 14-16-94. KocTromMu 4oJoBivi Ui 3aXHCTy 3BAapHHKIB Bij
1CKOp, OPU30K 1 PO3IUIABICHOTO METAITY.

CIIUCOK BUKOPUCTAHOI JITEPATYPU

1. Jlesuenko O. TI'., IloaykapoB O. I. Oxopona mpaii y 3BaprOBaJIBHOMY
BupoOHUITBI: Hapuanpauit mocionuk. — K.: OcHona, 2014. — 352 c.

2. Jlepuenko O. I'. OxopoHa mpaili y 3BaproBajbHOMY BHUpOOHHIITBI: HapuanbHuii
nocionuk. — K.: Ocnosa, 2010. — 240 c.

3. Jleeuenko O. I'. T'iriena mpami Ta BHpOOHWYA CaHITapis y 3BapIOBAIILHOMY
BupoOHunTBi: HaBuansauit mocionuk.— K.: OcHoBa, 2004. — 98 c.

4. Ocnosu oxoponu npaii / Kymauk M.IL., l'anaztox M. I1., Crenanens I. ®. ta 1. —
K.: Ocnosa, 2000. —416 c.

5. OcnoBu oxoponu npaii / K. H. Tkauyk, M. O. XanimoBcbkuii, B. B. 3amapuuii ta
iH. // 3a pea. K. H. Tkauyka 1 M. O. Xanimoscskoro. — K.: OcnoBa, 2006. — 448 c.

6. Tepexun A. C., MoconoB H. W. bezonacHocTs Tpyna anekTpocBapiimka. — M.:
Mammnoctpoenue, 1990. — 96 c.
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7. TpaxtenOepr 1. M., Kopmyn M. M., YUeb6anosa O. B. I'iriena npartii Ta BupoOoHHua
canitapis. — K., 1997. — 464 c.

8. Cmapnbie cTpouTeiabHble KOHCTpYKIMU: Cropas. uza. B 3-x 1. / [lox pen. JI. M.
Jlo6anoBa. — T.3. — K.: UOC um. E. O. Ilatona. — 2003. — 378 c¢. — ['naBa 6:
Oxpana tpyna npu cBapke / O. I'. Jlepuenko, B. A. Metnuikuii. — C. 293-3109.

9. Meramnyprus nyroBoit cBapku: IIporieccel B 1yre u IuiaBieHue 31ekTpoaos / U.
K. IToxonus, B. H. I'opnentok, C. C. Munuuenko u np. [Tox pen. 1. K. IToxoauu;
AH YCCP. Un-t snekrpocBapku um. E. O. ITatona. — Kues: HaykoBa nymka,
1990. — 224 c.

10. JIeuenko O. I'., Mermunkuii B. A. CoBpeMeHHBIE CpE/ICTBA 3aIIUTHI CBAPIIIUKOB.
— Kues: Dxorexnoinorus, 2001. — 84 c.

11. MecTHBIE BBITSKHBIC YCTPOMCTBA K OOOPYIOBAaHUIO ISl CBAPKH U PE3KHU
MeTauioB: MeTtonuyeckne ykazaHus 1o mnpoektupoBaHutro. — JI.: BHUMOT
BIICIIC, 1980.— 52 c.

12. UndopMallmOHHO-IOUCKOBAasE ~ CUCTEMA  TUTUECHUYECKUX  XapaKTEPUCTHK
cBapouHbIX a’posoneit / lemuyenko B. @., Jlepuenko O. I'., Metnuukuit B. A.,
Koznutuna C. C. // CBapounoe npoun3Boactso. — 2001.— Ne 8. — C. 41-45.

13. MeToauueckne peKOMEHIAIIMN TT0 HOPMaIN3allid HOHHOTO COCTaBa BO3IYIITHOMN
Cpeabl B MPOU3BOJCTBEHHBIX MOMEIICHUSAX METAI000padaThIBAIONIUX U
coopounsix 1exoB. — Tounucu: BHUMOT BIICIIC, 1982. — 18 c.

14. CpencrBa unauuayainbHor 3anmmuthl: CrnpaBounuk / C. JI. Kamuackwmii, K. M.
Cwmupnos, B. U. XKyxkos, H. A. Kpacuomekos. — JI.: Xumus, 1989. — 400 c.

15. Cpenactra 3anmThl cBapuimkoB: Karamor / O. I'. Jleuenko, B. JI. Bopobnes, 1O.
W. Ulynera, A. O. JleBuenko, A. O. Jlykeanenxo // Ilox pen. O. I'. JleBueHko. —
K.: Dxorexnomnorus, 2012. — 136 c.



