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PE®EPAT

[TosicHroBanbHa 3anucka: 88 c., 23 puc., 24 tabiu., 10 mkepen, 2 nogaTka

HAIUTABJIEHHS, EJIEKTPOJI, KOJIECO BVJIbJIO3EPA, TBEP/ICTb,
LIUXTA, TIOPOLLIKOBHH JIPIT, 3BAPIOBAJILHUI POBOT.

OO0'eKT TOCHIKEHHSI — TEXHOJIOT1sI pO3pOOKH €JEKTpo/a Ta BIIHOBICHHS
KoJIic OyJbI03€epa.

Merta AMIUIOMHOTO TIPOEKTY POOOTH pO3pOOKa TEXHOJIOT1l BIIHOBJICHHS
KOJIic OYyJibJIo3epa Ta MPOEKTYBAHHS HABJIABIIOBAIBHOT JUTHHUIIL.

Merton AOCTIKEHHS: aHaJ13 JITepaTypHUX 1 eKCIEPUMEHTAIBHUX JTaHUX,
3acTOoCyBaHHS 1 Moaudikailis Bke Po3poOJIEHUX TEXHOJOTIM 3BaprOBaHHS Ta
HAIUTaBJICHHS.

Jlns HarutaBieHHs Koseca Oynbao3epa Oyio po3poOJieHO TEXHOJOTIH i
PO3pOOIICHO OIaTKOBE MPUCTOCYBAHHS.

CripoekToBaHO AUISHKY JIJIsl HAIIaBJIEHHS Kojeca Oyibao3epa. 3anoBHEHA
MapIIpyTHa KapTa TeXHOJIOTIYHOTO TpoIiecy. [IpoBeneHo TeXHIKO - eKOHOMIYHE
OOTpYHTYBaHHS JUIUIOMHOTO MPOEKTY. Po3po0ieHo 3aranbHi 3aX011 3 TEXHIKH

O€3IeKH 1 0XOPOHHU HABKOJIMIITHHOTO CEPEIOBHIIIA.



ABSTRACT

Explanatory note: 88 p., 23 figure, 24 tables, 10 sources, 2 appendix

SURFACE, ELECTRODE, SHELL, HARDNESS, MINE, CORED
WIRE, WELDING ROBOT.

Object of research — technology of recovery of electrode that refresh
bulldozer wheel.
Meta graduation project of the work - development technologic i bulldozer

wheel that project districts.

Method of follow-up: analysis of literature and experimental data, use and
modification of industrial technologies.

For the build-up surface of the slurry pipeline, it was split by the
technology. It was is one of the possessions and broken down by the device.

Designed plot for deposited bulldozer wheel. The route of the process map
is stored. Conducted technical - economical degree diploma project. Broken

down, go back to the security and protect the middle of the world.



3MICT

BT YTL 1t 8
1 AHani3 BUXITHUX1 TEXHIYHE 3aBJAHHS HA PO3POOKY ... .eeurreeererennreennnneennnnnn, 9
ORI 0 A1 151 (0 e 1<) o J 9
VA N0 ) (11O T 0 A1 131 (0 e 1<) o 11

2 MeTo1010T st JOCIIIPKEHD 1 MPOBEICHHS €KCTIEPUMEHTI. .\ uvvveenreeenneennnnnnn 14
2.1POBPOOKA EITEKTPOILY +vrernvrrrrressnnrreeeesastnneeessasnnseeessasssseeessannneeeeessnnnneess 14

2.2 HaneceHHs €JeKTPOTHOTO TOKPUTTSI METOJAOM 3aHYPEHHS ....vvveervvvennse. 14

2.3 HaneceHHS €1eKTPOHOTO MOKPUTTS METOIOM ONPECYBAHHS ................. 15

2.4 TexHOJIOT1Sl BATOTOBJICHHSI MOKPHX 3MACIB. ...euvvteireennneeennnnennn 20

2.5 TIPOTaPTOBYE CHEKTPOMIB . uvrrrrrrieeeesssiisurrrrrerreesesssssnsssssrereesessssnnnssssnnes 20

2.6 Bubip MaTepiasliB JTSI HATITABIICHHS «....vvvvvvrrereeessessssssssssnnnersessesssssnsnnns 22

2.7 PO3PaXyHOK HIMXTH C€IHEKTPOMA. + . vt nnrennenenrnnenneennnenneenneennneennens 24

3 Pe3ynbTaTu MOCTIIKEHD Ta TX 3aCTOCYBAHHS . ... .uvventeenteeeneeaneeenneanneeannennns 24
3.1 HarypHi BUpoOyBaHHS HAIIABIICHHOTO METAITY +vvveeeesssssrrrrrrereeesenssnnns 30

3.2 Bubip oOnagHaHHS Ta po3poOKa TPOMO3MINA MO0 MPOCKTYyBaHHS

HCCTAaHAAaPTHOI'O 06J'Ia,Z[HaHH$I JJI1 BUKOHAaHHSA p03p06neH0r0

TEXHOJIOTTUHOTO TIPOTIECY +vvvteenrrrrreessntrneeessansssreassaasssneeeesasssseessansnsneeessansens 36
3.3 TIapaMeTPU HATITABIICHHS. . . «eeeovvreeeesaureereeesaninneeessaanssseeessasnneeesssnsnsnes 39
3.4 Po3po0ka eaeKTPOI00OMYBATHHOTO KOMIUICKCY. .. .vveereveerereesereeanreeenenes 40

4 TexHIKO — eKOHOMIYH1 PO3PaXyHKH BUPOOHUYOT IUTBHMI. ... venieenneeanaannnn. 45



4.1 OpraHizaiiiss BAPOOHUIITBA TPOIYKIIIT. .. veureeenneeenneeennneeennnennn. 45

4.2 Po3paxyHOK YUCEIBHOCTI MEPCOHATY AUITHKH . «..eeenneenneeannennnennnn 48

4.3 MaTePIaTbHI BUTPATH . . ... et euttentteneenee e eaaaiieeee et e aaeenteeaeenneens 51

4.4 BapTICTh OCHOBHMX 3ACO0IB. .. uteuttenttente et aite et eieaaenneans 52

4.5 DOH OTUTATH TIPALI. . v e e eeeee e enteeentteeenteeeteeeteeeeneeeneeeneeans 54

4.6 ExoHoMi4He OOIpYHTYBaHHS 3alPONOHOBAHOT PO3POOKH. ............... 63

5 OxopoHa mpaili Ta 0e3neKa y HAI3BUYAMHUX CUTYALIAX . .. uvenneennneenneannnnn. 66
5.1 AHalli3 HOTEHIIMHUX HEOCBIICK . . ... uutentetntenie et eieeenieeaeennnns 66

5.2 3axoau 10 3a0€3MEUYEHHIO TEXHIKHA OC3IMEKM. . ..ovvvrneeeeeeennnnnnnnnnn. 67

5.3 3axoau 1o 3a0e3neueHHI0 BUPOOHUYOI caHiTapii Ta ririeu npari....71

5.4 3aX0IH 3 TOKEKHOT OCBIEKM . . . ..o ee e et e e e e e e enn. 73
5.6 3aX0IH 3 MOKEKHOT OCBIEKM . . . .. eeee e et e e e e e enn 78
BHCHOBKH. .. ..ottt e 82
RS 0100901 0205 ook B0 (013 % B ) 1 84
D1 (o) €2 Vo) QALY E210) 1110) 7 ¥2 10 X< | o v 85

JomaTOK B CHEITMDIKALTI. .. .. .vee et e et e e e ereee e ea 88



BCTYII

[IpoGnema migBUIIEHHS 3HOCOCTIMKOCTI 1 MIIIHOCTI J€Tajedl € CKIIaJ0BOIO
YaCTUHOIO TPOOJIeMH MIABUIICHHS HAIIMHOCTI MalluH. BupimmTtu ckiaaHi
npoOieMu  HAAIMHOCTI Cy4YyaCHMX MAalIMH HEMOXJMBO 0e3 TIJIuOOKOro
TEOPETUYHOTO0 BUBUYEHHS ()I3MYHOI MPUPOAMU MPOLECIB 3HOCY 1 PO3pPOOKH Ha IiH
OCHOBI TPAKTHYHUX PEKOMEHJAII IMO0J0 pO3paxyHKy JeTaineii Ha 3HOC i
K0e(IIi€HTIB 30BHIIIHBOTO TEPTA; 0€3 OTPUMAHHA MaTEPialiB 1 MACTHII AJIs1 PI3HUX
YMOB 3HOCY, @ TaKOX 0€3 po3p0OKH KOHCTPYKTUBHUX 1 TEXHOJIOTTYHUX 3aXO0/11B, 1110
3a0e3neuyoTh HEOOXIAHY 3HOCOCTIMKICTH 1 MIIHICTh JieTajeil 1 By3JiB pPI3HUX
MaIH.

[IpobGmema miIBUINEHHS 3HOCOCTIMKOCTI BHUPIIIYETHCS IIJISIXOM BHUBUCHHS
3aKOHOMIPHOCTEH 3HOIIYBaHHS MpPH CaMHUX PI3HUX YMOBax TepTs 1  SIKOCTI
noBepxHeBoro mapy. OaHaK TMpolec 3HOIIYBAHHS HACTUIBKU CKJIQJHHUMA, a
PI3HOMAaHITHICTh (haKTOPIB, IO BIUIMBAIOTh HA TEPTS, HACTUIbKU BEIUKE, IO,
HE3BaXKAIOUM Ha BEJIMKY KUIBKICTH OCTIKEHb B 00JIACTI TePTA 1 3HOCY, HaIIHHI
METOJH PO3PaxXyHKY Ha 3HOC BIJICYTHI.

Jliarpama 3MiHM 1HJAEKCIB BHUTpaTH PLKYYOro IHCTpyMEeHTY Ha 1 T
oOpoOmtoBaHoro merany. [IpobiemMam MiIBUIIEHHS] 3HOCOCTIMKOCTI IHCTPYMEHTY
OPUAUIAIOT  BEJIWKY  yBary  METAIYpPrH, TEXHOJIOTH-MAaIIMHOOYIIBHUKH,
IHCTpPYMEHTaJbHUKA 1 €KOHOMICTH. [ligBUIIEHHS 3HOCOCTIHKOCTI PIXYUUX
IHCTPYMEHTIB JIJa€ MOKJIMBICTh 3OUTBIIUTH ONTHUMAaJbHI IIBHUIKOCTI pi3aHHS,
MIBHUIIATH MPOAYKTUBHICTH Tiparii. IligBHUIIEHHS 3HOCOCTIHKOCTI INTaMIIiB
poOUTH  €KOHOMIYHO JONUIBHUM 3MEHIIEHHS TPAHWYHUX JOIMYCKIB Ha 3HOC
(GbOpPMOTBOPUYMX IMOBEPXOHb 1 TUM CaMUM 3a0e3ledye ITIBUIIEHHS TOYHOCTI
IITAMIIOBOK 1 3MEHIIIEHHS TIPUITYCKIB HA MEXaHIYHY 0OPOOKY.

[IpoOneMor0 MiABUIIEHHS 3HOCOCTIMKOCTI TiApPaBIIYHUX MAalIMH B HaIIii
KpaiHi 3ailMaroThcsi OaraTo HAYKOBO-AOCIIJHI, MPOEKTHI 1 KOHCTPYKTOPCBHKI

opraHizanii, 40 SKUX B MEpUIy 4Yepry ciia BigHecTH Bcecoro3Huil HayKoOBO-



JOOCIIAHUI THCTUTYT TAPOTEXHIKU.
Tomy mnpoOiiema MIABUIIEHHS 3HOCOCTIMKOCTI JieTalie MalllMH Mae€

HalBa)XJIMBILIE EPKABHE 3HAUCHHS.



1 AHAJII3 BUXITHUX JAHUX I TEXHIYHE 3AB/IAHHSA HA
PO3POBKY

1.1 bynbaosep

bynbnozep - caMoxinmHa 3emiiepuiiHa MalllMHA, IO NPEJCTaBIsie COOO0I0
I'YCEHWYHUH a00 KOJICHUH TpaKTOp, TATad TOMIO 3 HaBICHUM POOOYHMM OPTraHOM -
KPUBOJIIHIMHUM B MEpeTUHI BiBajJoM (LIUTOM), pO3TALIOBaHUM Mo3a 0a3010
XOJI0BOT YaCTUHU MaITUHHU.

CnyXuTh IS TIOIIAPOBOTO KOIAHHS, IUTAHYBaHHS 1 TepeMimieHHs (Ha
BiacTanb 10 - 200 MeTpiB) TpyHTIB, KOPUCHUX KOMAJIUH, JOPOKHBO-OYAIBEIBHUX 1
IHIIUX MaTepiayiB Mpu OYIIBHUIITBI Ta PEMOHTI JOPIr, KaHATIB, T1IPOTEXHIYHUX 1
TOMY TTOAI0HUX criopy/l. Takoxk OyJbJ103ep 3aCTOCOBYETHCS TIPH PO3POOIIl PO3CHUITIB,
Ha BiJIBaJIaX, MPU PEKYyJbTHUBAIIl], B SKOCT1 JOIMIOMIXKHOI MalllMHU Ha Kap'epax. Kpim
TOTO, OYJIb103€P BUKOPUCTOBYIOTH MPU OYIIBHUIITBI Ta PEMOHTI JIOPIT, a TAKOXK SIK
IITOBXau (HANPHUKIIAJ, IIPH 3alIOBHEHHI CAMOXITHUX 1 IPUYITHUX CKPETepiB) TOIIO.

CnoBo «Oynpa03ep» 3'sIBUIIOCS B KiHITI XIX CTOMITTS - BOHO CTaBUJIOCS 10
OyIb-sKOi CWJIM, 37aTHOI 3PYIIUTH BelauKy macy. Y 1923 pori 3'sBuBcS came
nepivii Oyapa03ep - BeJIMue3Ha 1 rajiacivBa MamuHa. Bonu Oynu 3po0sieHi Ha 6a3i
TPAKTOPIB MUISXOM MOHTaXY CIEpeay METajieBOro INMWTa; Ha BIAMIHY BIJ
Oynpao3epa, TpakTopu 3'sBuiucs Habarato panime, B XIX cromiTri, 1 Oynm
napopumu. Tak, B Anrmii Bxke B 1830-x pokax JTOKOMOOLII TpaiioBaayd Ha
CUTBCHKOTOCIIOIAPCHKUX POOOTaX (HABITh TOMIIIHI HEJOCKOHANI TPAKTOPHU MOTJIH
3maratucs 3 15-30 kiHbMu KOXeH). Y apyrii monoBuHi XIX CTOMITTS Ha MOJISIX
BenukoOpuranii npairoBaao BKe OJHU3bKO JBOX TUCSY TAKUX MAIITUH.

CnoBo «Oynpa03ep» 3'siBUIOCS B KiHIII XIX CTONITTSA - BOHO CTaBHIIOCS JI0
OyIb-IKO1 CWJIM, 3/IaTHOI 3PYLIUTH BEIUKY Macy. Y 1923 poii 3'sBUBCS came
nepuui Oyapa03€ep - BeIMYe3Ha 1 rajacinBa MamnHa. Bouu Oynu 3po6ieHi Ha 6a3i
TPAaKTOPIB MLIJIAXOM MOHTaXy CHEpeAy METaJeBOro WIUTa; Ha BIAMIHY BIJI

Oynbao3epa, TpakTopu 3'siBuiMCs Habarato paxime, B XIX cromitti, 1 Oynu
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naposumu. Tak, B Anrmii Bxe B 1830-x pokax JOKOMOOLII MIpaltoBaid Ha
CUICHKOTOCIIOAAPCHKUX POOOTaX (HABITh TOAIIIHI HEJOCKOHAJII TPAKTOPU MOTIH
3maratucs 3 15-30 kiHbMu KOkeH). Y apyrii nonouHi XIX cTodiTTS Ha moOJsAX

Benukobpuranii mpairoBaio Bxke 0JIM3bKO IBOX TUCSY TaKUX MAIUH.

1.2 Koneco Oymnbao3epa

Koneco mnpencrasnsie coboro (puc 1.2) meTaniuHy KOHCTPYKI[IIO CKJIaJHOI

dbopmu, 31

Pucynox 1.2 — Koneco Oymnbmo3epa.

Koneco Bemyde mis Oymbmo3epiB - Iie BaXKJIMBUKA €IEMEHT KOHCTPYKITii
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KOXKHOT'O arperaTy, OCHOBHOIO (DYHKIII€IO SIKOTO € Tepeaadya KPYTHUM MOMEHT BiJl
BaJly peayKTopa Ha T'yCeHWYHe JiaHka. lleit BupiO mae NUIUIeBOE 3aderuicHHS 3
npoBifHUM BasioM. I1]00 3uemsieHHa Oyyno OUTbII HAAIMHUM, Ha KOXKHIM JIAHUI €
BUCTYIH. Taki KOHCTPYKI[IHHI 0COOJIUBOCTI TAKOXK BUKIIOYAIOTH Ipociu3anHs. [Ipu
1IbOMY po0OoyYa MOBEPXHs KoJieca CIeliadbHO MiITOTOBICHA JIJIsl 3YCTUICHHS 3 IIUMHU
BHCTYIIaMHU.

BaxnuBy QyHKIIIO MPU pyci BUKOHYE 1 KOJeco Hampasise (JIIHUBELb) Ha
Oyiba03€ep, SIKe BBAKAETHCSA OJTHAM 3 OCHOBHHMX €JIEMEHTIB XOJIOBOTO MEXaHi3My
KOXXHOTO OyJibjio3epa. JIIHMBUN 3HAXOAUTHCS B MOCTIMHINA B3a€MOJIT 3 MPOBITHUM
OPUCTPOEM, SIKUH 13a0e3meuye pyX 'yCeHUYHOT O JaHI[tora.

OCHOBHUMU IPUYMHAMH BUXOY 3 JIaTy MPOBITHOTO MEXAHI3MY €:
- edexT oTBOPIB Mij BTYJIKH;
- 3HOIIIEHICTh 3y0IB MO BCIX MapaMeTpax (BUCOTA 1 HIUPUHA);
- ledexT 3anmaguH cerMeHTIB MO TOBIIUHI.

Koneco cknamaerbcst 3 3yOUacTUX CErMEHTIB, B KOXHOMY 3 SKHUX €
TEXHOJIOT1YHI OTBOPHU, MPU3HAUCHI JJIsl KPIMJIEHHS X Ha IMiJICTaBl 3a JOIIOMOTOIO
0o1TiB 3 ralikamu. ToMy B pasi MojgoMKH a00 3HOCY OJTHOTO 3 CETMEHTIB HEMOTPIOHO
MIHATH BECh POOOUHNI MeXaH13M, HEOOX1THO 3aMIHUTH TUIBKH HectpaBHi 3you. [1pu
IILOMY TaKWH IIPOIIEC MOKE BUKOHATH OJIHA JIFOJIMHA, TOJ1 SIK 3aMiHa BCbOT'O BUPOOH
BHMAarae y4acTi JeKUIbKOX BUKOHABIIIB.

Jlns 3aMiHM IIUX CYMHHX JeTajeii BUKOPHCTOBYIOThH CIEIliajdbHI KOHYCOIOAIOHI
nanbili. JlaHi 1HCTpYMEHTH TpPEKpacHO BUKOHYIOTH CBOi ()YHKIIIi, a/Ke BEIUKE

HABAaHTAXEHHS MPUTIATAE HA CTUCK 1 3pi3.

12



2 METOAOJOI'TA JOCJILIKEHHS I TPOBEJIEHHSA
EKCIIEPUMEHTIB

2.1 Po3pobka enexTpoay

[IpuroryBanus 3amicy (oOMa3yBajdbHOI Macu) BUPOOJSIOTH 3MIITYBaHHSIM
rOTOBO1 CYX01 CyMillll 3 IEBHOIO KUTHKICTIO PO3YMHY PIJIKOTO CKJIA.

3anexHo BiJ coco0y HaHECEHHS MOKPUTTS KOHCHUCTEHIIISl 3aMicy MOBHUHHA
Oytu pizHoto. [lpy HaHeceHHI MOKPUTTS Ha CTPUKHI METOJIOM 3aHYPEHHS
00Ma3KMHOIO Macol0 IOBMHHA MaTH KOHCHCTEHIl0 rycTtoi cmetanu. [lpu
HAaHECEHHI TMOKPUTTA Ha CHeliaIbHUX OOMa3yBaJlbHUX BepCTaTax METOIOM
ornpecyBaHHS 00Ma304yHa Maca TOBHHHA MaTH TYCTOTY 1 B'S3KICTb BIKOHHOI
3ama3ku. llpuroryBaHHs oOMa3yBaJIbHUX Mac 3a3BUYail MPOBOJIUTHCA Y
CrieliaJbHUX 3MINTyBavyax.

OOmasyBanpHa Maca JUIsl HAHECEHHS  CIOCOOOM  ONpPECOBYBaHHS

MiATOTOBIISETHCS y BUTIISAA1 OpUKETIB HA CTIEIiaIbHOMY OPUKETY BaJbHUX IIPECi.

2.2 HaHeceHHs eeKTPOHOTO MTOKPUTTSI METOJIOM 3aHYPEHHS

[Ipy HaHeceHHI TOKPUTTS METOJOM 3aHypeHHs oOMa3ouyHa Mmaca
3aBAaHTAXYETHCSA B CHEIIaJbHUM 0a4OK TaKOi BUCOTH, OO Y HHOI'O MOKHA OyIi10
BEPTUKAILHO 3aHYPHUTH Mail’ke BECh CTPUIKECHb.

[Ticns 3aHypeHHS CTPWIKHI BHUTATYIOTh 3 OOMa3yBallbHOi Macu. ToBmInHA
mapy MOKPUTTS 3aJICKUTh BiJ MIBUAKOCTI BUTSATAHHS: MPU 3aHAATO MOBUIBHOMY
BUTATYBaHHI BHUXOJWTHh TOHKHHA, HEMOCTATHIM IIap TOKPUTTS, MPU 3aHAITO
IIBUAKOMY BUTATYBaHHI BHXOIWTh HAIMIPHO BEJIHMKA TOBIIMHA TOKPUTTS,
CIIOB3AaI0YOT0 31 CTPHXKHS. SIKICTh MOKPUTTS y BEIHKIA MIpl 3aJ€XKUTh BIJ

kBatiQikaiii oOKaT4YHKa.
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Ilicns  HaHeceHHs  MOKPUTTA  METOAOM  3aHYpPEHHS  €JEKTPOIHU
BCTAHOBJIIOIOTHCS Ha CTIMKI a00 MIABIIIYIOTHCA B paMKax JUisl MPOCYLIyBaHHS Ha

noBiTpi npoTsirom 10-12 ro

2.3 HaneceHHs €1eKTPOJIHOTO MOKPUTTS METOJIOM ONPECyBaHHs

ITpu MacoBOMY BUPOOHUIITBI €JIEKTPO/IIB HA CYYaCHHUX CJIICKTPOTHUX 3aBOIaX
1 mexax HaHECCHHS TOKPHUTTS BHKOHYETHCS METOJOM oOlpecyBaHHs. HaHeceHHs
MOKPHTTS TIPOBOJUTHCSA Ha CICHIaIbHUX EJICKTPOAOCMAa3yBAIBHUX TIpecax i
TuckoM 70 750 kr/cm?. TIpUMHIMIOBAa CXeMa HAHECEHHS MOKPUTTS METOJO0M
ompecyBaHHsl mokazaHa Ha (puc. 2.1). Enextpomni cTpukHI 3a JOMOMOTOIO
CHEIaIbHOTO MEXaHI3MY, 110 nojae IPOIITOBXYIOTh yepes
eJIEKTpOo000Ma3yBaIbHy rojiiBKy. OOMa3yBajgbHa Maca, 3aKjiajieHa B TOJIOBKY,
BHYABJIIOETHCA ITiJl TUCKOM 710 750 Kr/cM? y 00Ma3yBallbHi COILIO, TI0 HEHTPY SKOTO
NPOXOJUTh EJIEKTPOAHUN cTepkeHb. OOMa3yBalbHa Maca MpPU [bOMY MILUIFHO
o0JiArae CTprKeHb KOHIICHTPUYHI IIAPOM 1 pa30M 3 HUM BHXOAUTH Ha30BHI. Tak sk
IIPU IIbOMY BECh CTPUKEHB BUSBIISIETHCS MIOKPUTUM 0OMA3KOI0, TO JIJISI MOMKIIMBOCTI
KOHTaKTy 3 €JCKTPOJOTPHMMAYIB OJWH 3 KIHI[IB OYHUIIAETHCA BiJ TOKPUTTS 3a
JIOTIOMOT OO0 CIEIIaTbHOTO aBTOMAaTUYHOTO MPUCTPOI0. Taki arperatat MaroTh AyKe

BEJTUKOIO MPOTYKTUBHICTIO 1 XapaKTepU3yIOTHCS BUCOKUM CTYTIEHEM MeXaHi3aIrii.
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1 - oOma3ouHa Maca;

2 - eleKTpoaooOMa309yHasl TOJIOBKA,
3 - MexaHi3M, IO II0JAE;

4 - HacOCHA YCTaHOBKa.

Pucynok 2.1 - CxeMa HaHECEHHS IOKPUTTSI METOAOM OIPECYBaHHS:

[Ticns 3a4MCTKHM KIHIIB €JIEKTPOJIU HAIXOIATh B OYHKEp, 3BIIKU BPYUHY
PO3KIIAAAIOTHCSA HAa PAMKH JJISl IPOTPSIXYBAHHS 1 MOAATBIIOT POKAIKH.

[Ipokanka npPOBOAUTHECS 3 METOK OCTATOYHOTO BHUJAJIEHHS BOJOTH. Y
PE3YIBTATI MPOKAJIKU JTOCATAETHCS 3HMKEHHS BMICTY BOJIOTH B IMOKpHTTI 3 4,5-5,0
% 1o 0,5 %.

[Tpokanku TPOBOIUTHCS Y CHEIIATFHUX MPOTapTOBYBAIBHUX EICKTPOIedax
mpu Temrepatypax 180-250° C aiis enexkTpo1iB, M0 MICTATH Y MOKPUTTI OpraHivdH1

CKJIaJ10B1, 1 mpu Temrrepatypax 275 —400° C qyist eeKTpo/IiB, B HOKPUTTAX SAKHX HE
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MICTSITbCSA OpPraHiuHl PEYOBUHHU.

[licas mpoKanKu eNeKTPOAM NIAAAIOTBCA KOHTPOJIO 1 COpPTYBaHHA,
MapKyBaHHS Ta yIMaKOBIIL.

[ToxpuTi 3BaplOBajibHI €JIEKTPOAM MPU3HAYEH] ISl PYYHOTO JIyTOBOTO
3BapIOBaHHS METAJOKOHCTPYKIIM 3 pI3HUX cTajed, MeTajaiB 1 CIUIaBiB, JJIs
HaIUIaBJICHHS 1IAPiB 3 0COOIMBUMU BIACTUBOCTAMHU Ha MOBEPXHI AeTalle 1 BY3IiB,

a TaKOX JIsl AYTOBOTO pi3aHHs U pi3ku MeTauiB [1].

[TokpuTI eNeKTPOAN MaIOTh Psi BAXKIMBUX (DYHKIIIH:

HiABOJSTh ENEKTPUYHUMN CTPYM J0 JYyTrOBOTO MPOMIKKY;
- 3aMaiolTh AYTY 1 IEPEMIIIatoTh ii B MPOCTOPI,

- PETYIIOI0Th CTPYMOBHI PEKUM B MPOILIEC] 3BApIOBAHHS;
- PO3IUIABIISIIOTh OCHOBHUH 1 IPUCAITHUNA METaJIH;

- (opMyIOTh 3BaprOBaJIbHY BaHHY;

- GbopMyIOTh 3BapHUM IIIOB HEOOXIIHMX T€OMETPUYHUX IMapaMeTpiB i

SIKOCTI.

AxicTh  3BaprOBaAJIBHUX  MaTepiadiB 1 €JIEKTPOAIB  BU3HAYAETHCS
HACTYITHUMH (paKTOpaMH:

- CUPOBHUHHOIO 0a3010;
- TEXHOJIOTIEIO MiITOTOBKH 3BAPIOBATBHUX €JIEKTPOIIB;

- HAsIBHICTIO HEOOXIZTHOTO TEXHOJOTIYHOIO OOJagHaHHS, IO

3a0e3medye TEXHOIOT1I0 3BapIOBATBHIX MaTEPiaiB;

HAsIBHICTIO HAyKOBO-ZIOCHIMHOI 0a3W Ta BIANOBIIHOTO HAYKOBO-
TEXHIYHOTO MEePCOHAITY;
- HAsIBHICTIO 3BaprOBAIbHOTO OOJaJHAHHS, aJanTOBAHOTO TiA JaHi

3BaplOBaJIbHI MaTepialiv 1 €NEKTPOIH.
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1 — cTpuxens;

2 — IUISTHKA IepexXoay;
3 — Mapka eJIeKTpo/a;
4 — NOKPUTTS

Pucynok 2.2 — BynoBa 3BaproBaIbHOT'O €JIEKTPOY.

ToMmy, 17 BHPOOHMIITBA CYYaCHUX SIKICHUX €JEKTPOJIB HEOoOXiaHe
BJIOCKOHAJIEHHSI TEXHOJIOT1l BUTOTOBJIEHHS EJEKTPOIB, SIKI 3aCTOCOBYIOThCS, Ta
MiIBUILEHHS KYJIbTypH BUPOOHHIITBA.

BupoOHHMIITBO 3BapIOBAJIbHUX EJIEKTPOJIIB MOJSATa€e y BIIMOBIAHIA 00poOIIi
KO’KHOTO Martepiaiy, 110 BXOJUTh 0 CKJIaJy HOKPUTTS, T03yBaHHI 3a PELENTOM,
BUTOTOBJICHH1 OJTHOPITHOT CYXOr0 Ta MOKPOT'O CyMillli, HAHECEHH1 ITE€BHOI BEPCTBU

II€T CyMIIITi HAa CTPHIKHI, CYIIII 1 MPOKJIbIIl TOTOBUX €IEKTPOIIB [2].

Bci marepianm TOKPUTTS MPOXOJATh HACTYNMHY OOpOOKY: IpoOJIeHHs,
PO3MEIIIOBaHH, IMPOCIBIIM, T03YBaHHS, CyXe 3MIIIyBaHHS, 3MIIIyBaHHS CYyXOi
IIUXTH 3 PIIKUM CKJIOM, PYOKy IpOTy Ha CTPHIKHI, HAHECEHHs Ha CTPHXKHI
MOKPUTTSI, MPOTPSIXYBaHHSA, CYIIKY 1 MPOTapTOBYBAaHHS €JEKTPO/IiB, COPTYBAHHS,
3Ba)KYBaHHSI 1 YITAKOBKY €JIEKTpOoAiB (puc. 2.2).

Enextponu nayxe 4yTnuMBi A0 HaWMEHIIMX MOPYIIEHb TEXHOJIOTTYHOTO
mporecy. Bei onepartii o0poOku MaTepiaiiB MOKPUTTS CJIiJT pETEIHHO BUKOHYBATH,
nmapamMeTpu PIIKOTO CKJIa CTPOrO0 BHTPUMYBATH, 3aMicH J0Ope MepeMilryBaTH.
BennynHa 3MycuB MOBMHHA OyTH 1O MOKJIMBOCTI MEHIIIO0, 3 OTJISAY HA Te, IO
TaKa CyMIllI IOBTo 30epiratucs He MOXe. TeMIepaTypHU PeKUM Tedi CITiJT CTPOTO
JOTPUMYBATHUCSA, TaK K TaKl €JIEKTPOAHM B BEJMKIM Mipl CXWJIbHI 10 YTBOPEHHS
TPILIUH 1 30YTTS MOKPUTTS 1] Yac pO3KAPIOBAHHS.

®depocmiiaBu Ta MIHEpaI, IO HAJIXOMSTh BiJl MOCTAYAIbHUKIB Y BEITUKHUX
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IMaTKax, Mi1Jal0Th IPOOJIEHHIO 0 po3MipiB IMATKIB 15-20 MM.

OcHOBHE 3aBIaHHS, SIKY EPECIIAYIOTh IPU PO3YMUIH (hEepOCIIaBiB, NOJIATAE
B OTPUMMaHH1 HEOOXinHOi ¢pakuii 3 MiHIMaabHUM BMicToM nmiy. KpiMm Toro,
3aBX/]IM Tpeba nam'atatu, 1o pepomapranenb BUOyxoHeOe3neyHuil mpu po3yMuUIH.

Po3men ¢epocmiiaBiB MOKHA BUTOTOBIIAITH HACTYITHUMU CIIOCOOAMM:
- Ha MJIMHAX Oe3MepepBHOI /i B CEpeIOBUIIl IHEPTHOIO ra3y 3 IpOCIBiB;
- [UIIXOM MOKPOT'O MTOMEIY;

- Ha MJIMHAX MepioJuyHOl J1i 3 J100aBKOIO IHEPTHOro Marepiamy i
MOJJIBIIIUM MPOCIBOM HA MEXaHIYHUX CUTaX.

Po3smen depocnnaBiB Ha MiiMHaX Oe3nepepBHOT A1i B CEpeIOBUII IHEPTHOTO
ra3zy 3 OJIHOYaCHHUM IPOCIBY - MPOIIEC JOCUTh MPOAYKTHUBHUH, (PpaKIlisi BUXOAUTH
OJIHOPIJTHOIO 1 Maike HE MICTUThH TTHITY.

Bimomi Taki MeTOIM MacCUBIPOBAHUS:
- MOKpa 00poOka BO/I0I0 ab0 MacHBYHOUYUMHU 3aC00aMU;
- IIISTXOM TIPOTPIBY;

- IUISIXOM  «3ICTapiHHS» (OKHCIICHHS 3 TIOBEpPXHI) Ha IMOBITpi, 3
MOJAJIBIIIMM BHECCHHSM TIACHBYIOYMX KOIITIB B piKe CKJIO ab0 B MOKpHIA
3MillTyBa4 MpH BUTOTOBJICHHI 3aMiCy.

CrapinHs - BATPUMKY TIPOCITHOTO (hepOCIIaBy Ha MOBITP1 MPOTATOM 5...6 1110
MOXHAa TPUCKOPHUTH TMEPIOJUYHUM TIepesionavdyBaHHs. 3 ypaxyBaHHSIM BHMOT
€CTeTHKH BUPOOHMIITBA, TEXHIKM OE3MEKH 1 TPYAOMICTKOCTI, KpalluM € TpeTii
METO/]I MaCCUBIPOBaHMUS [2].

Po3npi6 pym 1 miHepaniB BUPOOJSIOTH HA MIMHAX Oe3mepepBHOI mii 3
cemaparri€ro, 1 MTHEBMOTPAHCIIOPTOM, a TAKOX HAa MIWHAX 3 OJHOYACHUM MPOCIBY
Ha MJIMHAX MEPioUYHOT Mii.

JInst 3MmillyBaHHSI IIMXTH 3aCTOCOBYIOTH OapabaHHI 3MIllyBayl y BUIIISAL
YCIYEHOTO KOHYyCa, BAJIKOBI 3MillyBaul a00 K 3MilllyBaHHS BUPOOJSIOTH 3a

JIOTIOMOTOI0 CTUCHYTOT'O MOBITPSI.
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Haii6in1b1 eexTuBHUM 3MilTyBaueM € OapadaH y BUTJISAl yCIYEHOTO KOHYyca
3 JIOMaTsIMU Ha BHYTPIIIHINA TOBEPXHI.

3BakeH1 MaTepiaji HaAXOASATh B 3MimlyBay, ne 1 mnpoTsrom 10-12 xB
YCEpPEIHIOIOTh 10 MOBHO1T 0HOP1AHOCTI. [IpaBUIbHICTH pOOOTH Bar 1 OTHOPIAHICTH
3MilllyBaHHS KOHTPOJIIOIOTHCS CUCTEMATUYHO.

Py0Oxa ApoTy Ha CTpHKHI MPOBOAMTHCS HAa MPABUIBLHO-BIJIPIZHUX BepcTaTax
pi3HUX THUMIB. BIAPI3HAIOTHCS BEPCTAaTH B OCHOBHOMY KOHCTPYKIIEHD PLKYUOTO
OPUCTPOIO: JIETIOUl HOXK1 (HOXKI 3MILHIOIOTECA Ha OOEpPTOBUX POJUKAX) 1
ribHOTUHHUNA HDK. KyT 3pi3y CTpMXKHIB BUXOJUTH Kpalle Ha BepcTaTax 3
TrUIBHOTUHHUX pa3oM, ajleé Il BepCTaTh MEHUI MPOAYKTHUBHI 1 CKJIAJHIIIE IO
KoHCTpyKIii. [lepen 3ampaBkor APOTYy B MpaBUIIbHO-BIAPI3HUN BepcTar pydau
3000B's13aHUI TEPEKOHATHUCS, L0 JIPIT MEepeBipeHa KOHTPOIEPOM.

Hapy06aHi cTpuKHI IepeBaHTaXKYIOThCSI B KOHTEHHEPH 1 TPAHCTIOPTYIOTHCS 10
npeciB abo 3a JONOMOTOI TpaHCIOpPTEpa IEPEHOCAThCA Bl BEPCTATIB

Oe3rocepeIHbO 0 MPECiB.

2.4 TexHOJIOT1s BUTOTOBJICHHSI MOKPHUX 3aMICiB

Cyxy mUXTY 10 3aMillyBaHH1 a00 TIEBHA /1032 CYXOi MUXTH NEPEHOCUTHCS B
OiryHIIeB1 3MilTyBay, KyAH 3a JOMOMOTOI0 aBTOMATHYHOTO J103aTOpa 1 IHIIOTO
OPUCTPOIO  TONAETHCA  3aJlaHy  KUIBKICTh ~ PIAKOTO  CKJIa  HEOOXiTHOT
xapaktepuctuku. Yac mnepemimyBanHs 10-16 xB. Cymim moBMHHA OyTH

OJTHOPIZHOM0, 0e3 cyxux Tpynok (puc. 2.3) [2].
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Pucynok 2.3 — Tabnu1iist TeXHOIOT11 BUTOTOBJICHHS €JIEKTPO/IiB

2.5 IlporapToByBaHHS €JIEKTPOIIB

TepmMooOpoOKY eNneKTpOJiB MPOBOASATH 3 METOK HAJaHHS TOKPUTTIO
JOCTaTHBbOI MEXaHIYHOI MIITHOCTI TPH BMICTI BHBOMY BOJIOTH B MeXaxX, IO
CIPHUSIIOTRHOPMAJILHOMY TIPOTIKAHHIO 3BapIOBAJILHOTO IMPOIIECY, IO JTO3BOJISIOTH
3a0e3meunTy 3aJaHuid XIMIYHHA CKJIaJ 1 BIACTUBOCTI HAIUIABIEHOTO METaly i
3BapHUX 3'€AHAHB [3].

[loBHuit  mWKT  TepMOOOPOOKM  BKJIIOYAE  TOMEPEIHE  CYIIIHHSA,
MpOrapTOBYBaHHS 1 OXOJO/KEHHS. be3mocepemHbo TICHS — ONMpecyBaHHS
€JIEKTPO/I1B BOJIOTICTh MOKPUTTS 3a3BU4ail cTaHOBUTH 9-13 %. [lonycTumuii BMICT
BOJIOTH IIICIISI PO3KApIOBAaHHS 3aJICKUATH BiJl BUAY MOKpUTTA. [lpwmiiHsTO, 110

CJICKTPOJHM 3 OCHOBHUM IOKPUTTSM IOBHHHI MaTH BOJIOTICTh He Oumbmie 0,2 %



Macu TOKpUTTA. Bonoricte Bu3HauawoTh npu Temmeparypi 400 + 10° C 3
JIOBEICHHSIM HaBIIITyBaHHS MOKPHUTTSI 10 TIOCTIHHOT MacH.

IcHye 6e3niu pi3HUX CHOCOOIB BBEJEHHS HAHONOPOILUKIB B 3BApIOBAJIbHY
BaHHY, ajie HallO1IbIll €()EKTUBHUM € BBEJACHHS HAHOMIOPOIIKIB B P1JIKE CKII0, TOOTO
Ha CTaJil BATOTOBJIEHHS €JIEKTPO/IIB.

CyTb gaHoro crocoQy MnoJjsira€ B HACTYIMHOMY: B piJIKe CKJIO 3 B'sa3kicTio 0,604
ITa ¢ 1 meHIcTIO 1,433 r/eM® 1oAal0Th HAHOMOPOIIOK ckiaaHoro ckiany (AlOs,
Si, N1, T1, W) B kinbkocTi 1,0 % 10 Macu pinkoro ckia. BBeneHHs HAHOMOPOIIKIB
B PIJIKE CKJIO BUPOOJIIETHCS HA MEXaHO-aKTUBATOPHOI YCTAHOBI[I KaBITAI[IOHHOTO
TUITY TIPOTATOM

2 xB, ipu Temnepatypi 30-35° C [4].

Jlaamii crioci0 BBEICHHS HAHOCTPYKTYPOBAaHHUX MaTepialliB B 3BapIOBaJbHY
BaHHY OuIbIl e(peKTUBHUN 1 pallioHaJbHUN, TOMY IO BIACYTHI BTpaTH
HAHOTIOPOIIKIB MPU BBEICHHI Or0 B 3BaprOBajbHy BaHHY, 3HAYHO 30 UTBIIYIOTHCS
MEXaHIYHI BJIACTHBOCTI METaJly IBa 1 MOJIIMIIYETHCS MIKPOCTPYKTYpa 3BapHOTO

3'eTHAHHS.

2.6 Bubip matepianiB 1 HarIaBIeHHS

JIist  CHIpOIIeHHS TEXHONOTIi 1 BHUKOPHUCTaHHS 1i Ha TpakTHIl Oylo
3aMmpOTNIOHOBAHO PO3pOOKa eNEeKTpoay Ha ocHOBI poBooku Mapku [IT1-AH 170 3a
CBOIX BIIACTUBOCTEH onupaTucs abpa3uBy Ha TOMY PiBHI, KW MOTPiOCH I yMOB

excruTyarairii neraii. Tomy ommc Oyne ocHOBaHUI Ha TPOBOJIOLII.

[TopomkoBa mnposonoka Mapku [III-Ho-80X20P3T npusnauena — o
HaIJIaBJICHHS BIIKPUTOIO Yrol0, JeTajel, Kl MpaloTh B yMOBaxX aOpa3uBHOTO
3HOIIYBaHHS. PeKOMEHJ0BaHO [l HAIUIaBJICHHS B HUXKHHOMY TIOJIOKEHH1 Ha

MOCTIMHOMY CTPYM1 3BOPOTHOT MOJISIPHOCTI.
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Tabnuis 2.1 — 3BaproBalibHI BJACTUBOCTI
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[TapameTpu IToxa3Huk
DopMyBaHHS HAIUIABIEHOTO BaJIMKa no0pe
BinauisiiMoch IJIaKOBOi KOPKU no0pe
[IpoyKTUBHICTh HAIUIABJICHHS, KI/TOA 5-10
BracTuBICTh HAIIABICHOTO METaJl K MPOsiBaM TPIIIiH nomipHa
BuTpara npoBOJOKH Ha 1 KI HAaIIaBI€HOTO MeTaja, Kr 1.2-1.25
TBepnicth HamaBneHoro metany, HRC [Ticas

HaruIaBJIEHHA 58-65

Taomung 2.2 — PexxuMu Hatu1aBiIEHHS

Hiavterp Cuia ctpymy, A Hamnpyra, B Hpaicrs
POBOJIOKH, MM HaTUTaBIICHHS, M/
2,0-2,2 200 — 280 26 — 28 12 - 18
2,4-26 220 - 320 27 -29 15-20
2,8-3,0 280 — 350 28 — 30 18 - 23
3,2 320 - 450 30 - 32 20 - 25
Tabnums 2.3 — XiMIYHAK BMICT HAIIaBJIEHOTO MeTaja, %
C Cr Mn Si Ti B S
0,8 20,0 0,8 0,8 0,5 3,4 0,04 0,4

3HOCOCTIMKICTh - BUCOKAa B YMOBAax CTHpPaHHsA a0pa3WBHUMH MaTtepiajamu,

omip ymapam - 3HWKeHHH. HammaBneHuii Metan 3a3Bu4ail 0OpOOIS€ThCS TUTBKH

nutipyBaHHsIM. MOXKIIMBE YTBOPEHHS BOJIOCSIHI TPIMIMHU, SIKi 3a3BUYall HE

3HIDKYIOTH €KCIUTYaTaI[iiHO1 CTIHKOCTI JAeTaJICH.

TexHosoriaal 0CoOJIMBOCTI.

HammaBneHHss cimig BeCTM NEpPEeBaAXXHO B OJWH AP Ha MIABUILICHOMY

BUJIBLOTI



(50 - 70 MM) 3 TIONEPEYHHMHU KOJHMBAHHSMHU €JICKTPOJHOTO JpoTy. [lpm
HaIUIaBJICHH1 JPYroro Iiapy HE MOKHA JOMYCKATH OXOJIO)KEHHS MONEPEIHbO
HaIJIaBJICHOT O 1Iapy Ao Temneparypu Huxkue 400° C.

HannagneHHs 3y0iB 1 CTIHOK KiBIIIB €KCKaBaTOPiB, KO3UPKIB JIpar, MapoJIuCT
30arayyBajbHOTO 1 COPTYBaJbHOrO OOJIaJIHAHHS, TPYHTO3aIlETIOB, KOJOCHUKIB
neyeil TIIMHO3eMY, JIAHOK 1 3IpPOYOK XOJOBOi YAaCTUHU TyCEHHMYHHUX MAIlUH,
poOOUMX KOJIIC 1 PaBIMKIB 3€MJIECOCIB HA MIIIAHOMY I'PYHTI, IJIAMOBUX HACOCIB 1

1H.

Tabaug 2.4 - Bun noctaBku

Hiametp
TTPOBOTIOKH, 1,22,0 2,4-3,2 1,6-6,0
MM
Kacera B-
[TocTaBka 300: S-300 dopmyBasibHa OyxTa byxra
Kapronn
CranmaptH I'ogpposuu MeTtaniaau MeTtaniaau
a
a yImakoBKa K it bapaban it bapaban
KopoOka
10-
Bara, xr 15 20-55 50-70 50-70

BigHosmroBanbHe HaIlIaBJICHHS MOPOIIKOBUM JIPOTOM IeTajeu
METaTypriifHOro Ta ripHUY0A00YBHOTO 00JIa HAHHS.

Enexrpoayrose HamiaBiaeHHs MOPOIIKOBUM APOTOM 3aliMa€e MIIlHI MO3HIIIT B
peHOBaIlii JeTaliel MaIllvH 1 MEXaHi13MiB B PI3HUX TaTy3sSX MPOMHCIOBOCTI. Bubip
MOPOILIKOBOTO  JIPOTY 3JIACHIOIOTH 3 ypaxXyBaHHSIM YMOB eKCIUTyartalii
BITHOBJTIOBAHOI JieTani, ii KOHCTPYKTUBHHX OCOOJMBOCTEH, THITY 3aXHCTY,
HassBHOTO 00JIaIHAHHSI.

JIyroBe HaruIaBieHHS JeTajleil METaaypridiHOro yCTaTKyBaHHS

Bin HamiiiHOCTI MPOKAaTHUX BaJKiB, 3HOCOCTIMKOCTI iX po0OOYOi MOBEPXHI,

MDKPEMOHTHOTO CTPOKY CIYXOM 3ajexaTh TEXHIKO-€KOHOMIYHI MOKa3HUKH
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poOOTH MPOKATHUX LEXIB 1 B MEpIIy Yepry MPOAYKTUBHICTh MPOKATHUX CTaHIB,
AKICTh TOTOBOrO Npokary. PoOoya moBepxHs Bajka MIJAETHCS LUKIIYHOMY
MEXaHIYHOMY # TEIJIOBOMY BIUIMBY. Y MIipy €KCILTyaTalli Ha poO0o4y MOBEPXHIO
BaJIKIB HAJIUIIA€ METaJl, BOHA HEPIBHOMIPHO 3HOLIYETHCS 1 YTBOPIOIOTHCS TPILLIUHU
posmnany. J[Jis peMOHTY CTaJ€BUX BaJKIB 3aCTOCOBYIOTh BIJHOBHO-3MIIIHIOIOYE
HaIUIABJICHHS CYIIJIBHUM 1 TOPOIIKOBUM JIPOTOM, MPH IIBOMY OJHH KOMILJIEKT
BaJIKIB BIIHOBJIIOETLCA B cepeHbOoMY Bia S 1o 10 pasis.

Camo03aX1CHUH MTOPOIITKOBUM JIPIT Ma€ PsiJT TIepeBar rnepe;] iHIMMe HaruiaBHi
Marepiajau: HeMae HEeOOXIHOCTI B JOJAATKOBOMY 3aXHMCTi B BUTJISIL (irocy abo
razy, peaiizaiisi MNpOIECY HAIJIABICHHS JIpPOTOM Majoro jiaMerpa OuIbIil
TEXHOJIOT1YHA, IO B PAJAl BUMAJKIB PO3MIMPIOE TEXHOJIOTIYHI MOMIIMBOCTI
BITHOBJIIOBAJILHOTO  HAIUIaBJIEHHS BHYTPIIHIX 1 30BHIMIHIX TOBEPXOHb
MWTTHAPUYHUX JeTajei MaJoro JiaMeTpy, € MOXKIJIMBICTD Bi3yaJIbHOTO KOHTPOJIIO
3a rporiecoM HarwiaByieHHs . CaMO3aXHUCHUMHU TTOPOIITKOBHM JPIT JIETKO a1anTyBaTH
70 BXKHBAHOTO Ha TMIANPUEMCTBAX OOJaHAHH], TOMY HE TOTPiOHI JOJATKOBI
¢biHaHCOBI BKJIQICHHS Ha MPUI0AHHS CIIeIiali30BaHOr0 00JiaHaHHS. [4]

OrrruMizarist TEXHOJIOr 1T 3MIMHIOIYOr0 HAIUIABJIEHHS.

EdexTuBHICT, 3acTOCYBaHHS TBEPJOCIIABHOTO TIOKPUTTS OOyMOBIJICHA
BIJIMOBIIHICTIO HOTO XIMIYHOTO CKJIQy 1 CTPYKTYPHOT'O CTaHy YMOB €KCIUTyaTallii.
ABTopamMu 1i€i TyOuikamii HaBEICHO TMPUKIAAM 3aCTOCYBaHHS  HOBUX
HaIJTABOYHHUX MaTepialliB 3 palioHAJbHUM JICTYBaHHSAM JIJIs BiTHOBJICHHS JieTajei
MallIiH, €KCITyaTOBaHUX B PI3HUX YMOBaX.

BigHosmroBanbHe HaIlIaBJICHHS MOPOIIKOBUM JIPOTOM IeTajeu
METaTyprifHOrO Ta TIPHUIOA00YBHOTO 00IaHAHHS

EnextpoayroBe HariaBieHHs MOPOIIKOBUM JPOTOM 3aiiMa€ MIIH1 MO3UIIT B
peHOBaIlii AeTalel MaIllvH 1 MEXaHi13MiB B PI3HUX TaTy3SX MPOMHCIOBOCTI. Bubip
MOPOILIKOBOTO  JIPOTY 3JIACHIOIOTH 3 ypaxXyBaHHSIM YMOB eKCIUTyartarii
BIIHOBJIIOBAHOI JeTall, 1i KOHCTPYKTUBHUX OCOOJMBOCTEH, THUIY 3aXUCTY,

HasIBHOTO OOJIaHAHHS.
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2.7 Po3paxyHOK UIMXTHU €JIEKTPOIa

VY BUpPOOHMIITBI JUTTS MO BUILIABIIOBAHUX MOJEIAX HAWOLIbIE MOMIMPEHHS
oJieprKaju IHIYKI[IHHI TIaBUJIbHI Ied1 MICTKICTIO /10 250 kr. O1HUM 3 nepeBar 1ux
NIeYeH € MaJIiii BUTap €JIEMEHTIB, TOMY IO MPOIIEC IUJIABKH MPOTIKA€ MIBUIKO 1 i1e
mii mapoM HeWTpajsbHOro abo BiIOYJOBHOro MuIakiB. Burap eneMeHTiB
KOJIMBAETHCS B 3HAaUHUX Mexax. [Ipu miaBii crasnei 1 CrijiaBiB Ha OCHOBI HIKEIIO
BUTAp CTAHOBHUTb.

Burap nikemnto, momniOaeny, cipku i pocdopy npakTUyHO HE BiOYBaEThCS.
[Ipu mnaBui B medax 3 KHUCIOT (yTEPOBKOIO KPEeMHINM HE TUIbKM HE 4aie, aie,
HABITAKW, BMICT MOTO 30UIBIIYETHCS BHACIIOK Mepexoay 3 (pyTepoBKU B MeTal.
[Ilo6 oaepxkaTu BHUCOKOSAKICHI IO XIMIYHOMY CKJIaay BHUJIMBKA, HEOOXITHO
KOMIIEHCYBATH BUTap €JIEMEHTIB

uxTy po3paxoBYIOTh, KOPUCTYIOUHCh HACTYIMHUMHU BUXITHUMHU JTaHUMMU:
HEOOXITHUM XIMIYHMM CKJIAQJOM CIUIaBy, XIMIYHMM CKJIaJIOM IIIHXTOBUX
MarepiajiB, BATApOM €JIEMEHTIB

Po3paxyHKM MIMXTH BEeAyTh Ha OCHOBHI €JEMEHTH ¥ MepeBipsSloTh Ha
IPUNYCTUMY BEJIMYMHY IIKIJJIMBUX JOMIIMIOK. Po3paxyHkoBuii BMicT TOro abo
IHIIIOTO €JIEMEHTA B IIMXT1 BU3HAYAIOTH 110 (PopMyTi:

- BiIOMHII BMICT €JIEMEHTa B PIAKOMY CILIaBi, Mepel 3aJlMBaHHIM; B —
BIIOMUI BUTap eJIeMeHTa MpH IaBii, % mo maci.

BusnauuBmm cepenHiii BMICT €JIEMEHTA B IIHUXTI, PO3PaXOBYIOTh MPOICHTHU I
BMICT CKJIAJIOBUX IITUXTH.

Pozpaxynku Bmicty Ti. HeoOxinuuii BmMicT y BunuBkax 19 % Ti

Kt N1 = Kx=19%ab038kr .(2.1)
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18’8'120222.56 (2.2)
100

[Ipuknaa po3paxyHKiB KUIbKOCTI IKUXTH Juist BUraBku ctaii 80X20P3T y neui

3 OCHOBHOIO (yTepoBKoto (Tadm. 1.5).

Tabmuus 2.5 - Buxiani gani npo xiMiuauid ckinan cram  80X20P3T
JUISl PO3PAXyHKIB TUXTH

26

Bwmict enementiB, % (pemra Fe)
[Toka3zHuk

Cr [Ti Si Mn S P

BMmicT enemeHTIB y MOBEpHEHHI
(Mo JaHUMU  aHaJI3IB  TOMEPEeIHIX 20 05 08 08 [0,04 0,04

JIABOK )

Maca 3aBanku 200 xr, 3 HuX 40 % CBDKMX HIMXTOBUX MaTepiaiiB, IO
ctanoBuTh 80 kr, 1 60 % nosepuennss — 120 kr.
Pozpaxynku Bmicty Cr. HeoOxignuit BMicT y BusimBkax 20 % Cr. BHocutbes

Cr y IMXTy 3 IOBEpPHEHHSAM

20%120/100 = 24 kr.

Cnin yBectu B muxTy Cr i3 hepoxpoMom:

53,6 - 24 = 29,6 kr.

[ToTpidHO hepoxpomy (65,2 % Cr; Fe 0,15 %; mo nmanum ceptudikara
cyma iHmux gomimok 0,12 %)

[MoTpibHO enextpomituunoro Ti (99,8 % Ti; 0,1 C; cyma pomimok 0,6 %)
29,6-24 = 5,6 xr (3Baxxarouu 1mo 100 % Ti).

Po3paxynku Bmicty Si. HeoOxinuuil BmicT y BuiuBKax 2,5 % Si. BHocuTbes




Si y mmxty 3 noBepHeHHsaM 12,3-120/100 J = 2,76 kr. Ciig yBectd Si y IIUXTY 3
dbepocuitiem 5,88-2,76= 3,12 kr.

[ToTpidHO depocumirito (76,5% Si; cyma qomimoxk 1,2 %)
3,12-100/76,5 = 4,07 xr.
Po3paxynku Bmicty Si.
HeoOxigauit BmicT y BuiinBkax 1 % Si

Buocutbcs Mn y muxry 3 noBepHeHHsM (0,8-120/100) = 0,96 kr.

Cnig yBect Mn y muxry 3 pepomaprasiem

3,4-0,96 = 2,44 kr.

[ToTpibHo pepomapraniiio (82,0 % Mn; 1,2 %; cyma qomimiok 2,6 %)

2,44x100/82 = 3,0 xr.

Pozpaxynku Bmicty Fe. 3a1i30 € 0CHOBHUM KOMIIOHEHTOM CILIaBY, BMICT HOTO
noBUHHE OyTH 52,3 KT.
BnpoBamkyetbes Fe y muxTy 3 moBepHEHHSM (10 Pi3HUII B XIMIYHOMY CKJIai

MTOBEPHEHHS ).

52,3-120/100 = 62,4 kr

Brocutecs Fe y muxty 3 depocrmaBamu 12,7 xr. Cmin BopoBagutu Fe B

MIUXTY 3 HU3bKOBYIJICHCBOIO CTAJLIIO.

106,8—75,1=31,7«r (2.3)
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[ToTpi6HO HU3BKOBYTIIENEBOI cTaii (98,5 % Fe; cyma nomimoxk 1,4 %)

317*399<:322 (2.4)
98.5

Po3paxyHku BMiCTY C. (HeaOxinuwmii BMICT y BunuBkKax 0,15 %)

w

Cz{ 0.15 }xlOOin? (2.5)
100-10

)BrpoBajkyemo B muxTy: 3 mnoBepHeHHsMm 0,17-120/100=0,204 xr, 3

HU3bKOBYTIIEeIIeBOO cTayuto 0,032 kr, 3 dhepocruiaamu 0,088 kr.:

0,204 +0,032 + 0,088 =0,324 kr. (2.6)
[ToTpi6HO nogaTkoBo BBecTH C y MIMUXTY:
0,340-0,324=0,016kr. (2.7)

(16 T Byraeito y BUrIsA1 1poOieHoro 0010 rpadiToBUX €IEKTPO/IIB).

Jlami po3paxoBaHi CHIOJYKH IIUXTH CIIiJ] MIEPEBIPUTH HA MPUITYCTUMUMA BMICT
mkigmuBuX qominiok S 1 P. Jlomyckaerscst S — 0,03 %, a6o 0,06 xr; P — 0,035 %,
a60 0,07 kr. Baocutscs B mmxty ( 1us S 1 P, B = 0): 3 moBeprennsm 0,02-120/100
=0,024 xr S 1 0,024 kr P (mo 0,02 %); 3 au3pkoByTIeneBoro cramio 0,009 kr S i
0,009 xr P (1o 0,03%); 3 pepocmraBamu 0,011 kr S10,013 xr P (0,03 % S; 0,03-
0,3 % P).

Bwmict cipku: 0,024 + 0,009+ 0,011 = 0,044 xr a6o 0,022 % S< 0,03 % .

Bwmict docdopy: 0,024+ 0,009+ 0,013 = 0,046 xr abo P< 0,023 %.
Po3paxynkoBuit BMICT S 1 P y mMXTi MeHIIIE MPUITYCTUMOTO MEX1 [5].

ko npoBeneHi nepeBipku P 3a BMicTOM Byruienio, cipku i dochopy B

28



IUXTI MO0AYMMO MIABUINEHUM TXHIM BMICT, TO CJijl 3aCTOCOBYBATH JJIsI IIUXTHU
CTaJIb 13 MEHIIIMM BMICTOM BYTJIEII0 i (DepOCIIaBH 3 MEHIIUM BMICTOM JOMIIIOK.

JlocuTh He3HAUHOW KuUThKiCTIO Byriemto (0,16 r© y HaBeleHOMY HpUKIIal),
HEOOXITHOTO JJIs MO0 IIMXTOBKH, Y MPAKTUYHIN poOOTI MOXHA 3HEBAXKUTH, TOMY
mo ue craHoButh MeHm 0,01 % 1 3HA4HO MEHIE MOXKJIMBHX MOMUJIOK MpPH
3Ba)KyBaHH1 MXTHU [Ipu cKiaaHHl MKUXTH JIJIs HAIJIaBIEHHS HEOOXIHO MaTH Ha
yBa3i pallloHajibHe BUKOPUCTAHHS MIMXTOBUX MaTepiaiiB 1 MeTany B LiioMy. Maca
IUXTH (3aBajKa)

CKJIaAa€ThbCA 13 3arajJJbHOI MacH BUJIMBKIB.

KoedirieHT BUX0O1Yy TPpUAaTHUX BUIUBKIB SIBJISIE COOOKO BITHOIIICHHS
- MacH BUJIMBKIB (UUCTOBUM) 1 IIMXTH.

Crnig BUKOPUCTOBYBAaTH MAaKCHMaJbHY KUIBKICTh TIOBCPHCHHS: JIITHHKH,
BUTIapY, OpakoBaHiI BWJIMBKHA. B ifeallbHOMY BHIIQJKy ITOBEPHCHHS ITOBHHEH
CTAaHOBUTHU OCHOBHY Macy IIMXTH, a JO0OaBKM CBIXHMX MarepialiB ((epocruiaBu,
YUCTI METaJH, JIraTypu) y CyMi IOBUHHI KOMIIEHCYBAaTH HEOOXITHUN IO HOPMI
BUTpATa METAIY:

- Maca o0po0JIeHo1 JeTa;
- Maca 0e3MMOBOPOTHUX BTpAT (BUTAp, CIUIECK, NITi(yBabHA TIHT).

PamionanbHe  BHKOpHUCTAHHA  MeTalxy  MiABHINYe  KoeillieHT  Horo

BHKOPHCTAaHHI.
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3 PE3YJBTATHU JOCAIJXKXEHD TA IX 3ACTOCYBAHHSI

3.1 Harypui BunpoOyBaHHS HaIJIaBJICHOTO METAy

BunpoOyBanns mnpoBoauiucs Oe3nocepeiHbO Ha Kojieci Oyibpao3epa

(puc.3.1)mpotsrom 1 podovoro poky (LUK poOOTH Koseca).

Pucynok 3.1 — Koneco Oynpmo3epa.

BunpoOyBanbHi TIaCTHHM KPIMWJIKMCh Ta TPUBAPIOETHCS HA  KOJECO

Oynpa03epa y MicIli, Ae Bi0yBaeThCsa HAWOLThIIHI abpa3suBHUHN ynap.

[IpoTsarom moBHOTO poOOUYOTO POKY poOOTH OyIba03epa OYII0 BUSIBICHO 1 BUANMO
3HOC 3yOIIiB KoJieca MPO T€ HAIUIABJICH] IUIACTUHU 3a3HAJIU JIMIIE MaJIMX CKOJIB. 3
I[FOTO PO3PaxXyHOK 3HOIIYBaHHS OYyJI0 BUpaxyBaHO Y MacOBii 4acTIIi.

3HOCOCTIHKICTD - BJIIACTUBICTH MaTepialy YWHUTH B MEBHUX YMOBAaX TEPTA



OITip 3HOUTYBaHHS.

3HOIIYBaHHSI - TMPOLEC TOCTYIMOBOTO pPYHHYBaHHA MOBEPXHEBUX IIapiB
Martepianry HUITXOM BIIAUICHHS HOr0 YaCTUHOK M1 BILIMBOM CHJI TepTs. Pe3ynpTat
3HOIIYBaHHS HA3MBAIOTh 3HOCOM. MOro BM3HAYAIOTH 1O 3MiHi po3MipiB (iHiitHMI
3HOC), 3MEHIIIEHHs 00cary abo macu (00'eMHuUit a00 MacoBHii 3HOC).

B pe3ynbrari 3HOUIYBaHHS 3MIHIOIOTBCS PO3MIpH AeTalll, 30UIbIIYIOTHCS
3a30pU MIXK TEPTSIMHU MOBEPXHI, 1110 BUKIUKAIOTh OUTTS 1 CTYKIT. Bee 11e BUKIMKae
BiIMOBa MaIlllH.

3HOIIYBaHHS € CKJIaJAHUM (I3UKO-XIMIYHUM TIPOLECOM 1 HEpIIKO
CYIIPOBOIKYETHCSI KOpO3i€to. PeanbHi MOBEpPXHOCTI MalOTh CKIATHUN pPenbed, 10
XapaKTepU3yeThbCA IIEPOXOBATICTh 1 XBWIIACTICTIO. [Ipu TepTi iCHye AMCKpETHE
JOTOPKYBaHHSI IIOPCTKYBAaTHX T i, SK HACIiAOK I[bOTO, BUHUKAIOTH OKpeMi
(GpuKIiifHI 3B'3KY, [0 BU3HAYAIOTH MPOIIEC 3HOITYBaHHA. 3HOC MOKE BHHUKHYTH
BHACIIJIOK (DPUKITIHHOTO BTOMHM, KPUXKOTO 1 B'SI3KOTO pYHHYBaHHS, MIKpOPi3aHHS
IIpU TOYATKOBOMY B3a€MO/I11, pyiHYBaHHS (B TOMY YHCJI1 YCTAJIOCTHOTO) OKCHIHUX
IUTIBOK, TTTMOMHHOTO BUPUBAHHS METAIY 1 T. 1.

3HOCOCTIMKICTh MaTepiay OLIHIOITh BEIMYMHOIO, 3BOPOTHOT MIBUIKOCTI Vh
a60 iHTeHCUBHOCTI Jn 3HOmIyBaHHS. [IIBHAKICTH 1 IHTEHCHUBHICTH 3HOIIYBAaHHS
SIBJISIIOTH COOOIO BITHOIIICHHS 3HOCY BIIMOBIIHO 710 Yacy abo0 MUISIXY TEPTS.

[HTEHCUBHICTB JIHIMHOTO 3HOIITYBAHHS:

Jn = dh/dL; (3.1)

Uum MeHIIe 3Ha4eHHS MBUIKOCTI 3HOITYBAaHHS TPU 3a1aHOMY 3HOC1 Ah, TUM

BHUILIE pecypc poOOTH t By3Jia TEpTS:

t = Ah/vy (3.2)
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IBHIKICTH 3HOIIYBAHHS 1 3HOC 3aJ1€KATh B1J 4acy.

[urencuBHicTh, 3HOWyBaHHSA Jh 3miHioetbea Big 10,3 MM no 10,13.mm.
3aJIe)KHO Bl BEIMYMHU 1HTEHCHBHOCTI 3HOIIYBaHHS BBeAeHO 10 Kiaci
3HOcocTIHKOCTI BiA 0 10 9.

[lo BUIY KOHTAaKTHOI B3a€MOJIi MOBEPXOHb TepTs kiacu 0-5 BiAMOBIIAIOTH
npyxHoro naepopmyBanHa (Jh = 10,3 - 10-7 mm); kmacu 6 1 7 - OpyxHO
mactuyHoro aedopmarii (Jh = 10,7 - 11,5 mm); kinacu 8- 9 - mikpopizanus (Jh =
11,5- 12,3 mMm). Tak, IHTEHCUBHICTh 3HOILIYBaHHS TUIb3 LMJIIHIApA, TOPUIHEBUX
KJIellb, MATYHHUX 1 KOPIHHUX IIMHOK KOJ1HYAacTUX BaJiB cTaHOBUTH 10,11 - 10,12
MM, pikydoro iHctpymeHTy— 10,5 -10,8 mm, 3y0iB kiBmIiB ekckaBatopiB — 10,3 -
10,4 mm.

Krnacu 3HOCOCTIMKOCTI JO3BOJISIOTH 3aCTOCOBYBAaTH PO3PaXYHKOBI METOIU
BU3HAUEHHS TEPMIHY CIIYKOU MapH, 0 TPEThCA.[6]

[cayroTh TpH TIepioau 3HOCY (puc. 3.3).

3abe3reueHHs] 3HOCOCTIMKOCTI TIOB'SA3aHO 3 TIOMEPEHKEHHSIM (DI3UUHOTO
3HOCY, 3MEHIIICHHSAM HIBHUIKOCTEH MOYATKOBOTO 1 yCTaJlIeHOTO 3HOomIyBaHHS. Lle
3aBIaHHS BHPINIYETHCS PpaIliOHAIBHUM BHOOpPOM MaTepially TEepThOBHX Iap 1
crioco0y #oro o6poOku. [Ipm BHOOpPI MaTepiady HEOOXITHO BpaxOBYBaTH, IO
KpuTepii HOro 3HOCOCTIHKOCTI 3alekaTh HE TUIBKM Bl BIACTHBOCTEH
MOBEPXHEBOTO IIapy MaTepially, aje TaKOoX BEJIUKOI0 MIpOI0 BiJl YMOB HOTO
poOoTH. YMOBH pOOOTH BiPI3HAIOTHCS TAKUM BEIUKOIO0 PI3HOMAHITHICTIO, 110 HE
ICHye YHIBEpCAJIbHOTO 3HOCOCTIMKOro Marepiamy. Marepian, CTIMKUNA [0
3HOIITYBaHHS B OJHUX YMOBaX, MOXKE KaTacTpO(pId4HO IMIBUAKO PYyHHYBaTHCS B
IHImMMX. 3HOCOCTIMKICTh MaTepiady TpH 3aJlaHUX YMOBaX TepTsA, SK MPABUIIO,

BH3HA4Yal0Th CKCIICPUMCHTAJIbHHUM HIJIAXOM.
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Pucynok 3.3 - Cxema 3Minu 3H0cy Ah B daci

| - mouaTtkoBuii, abo mepioJ MiAPOOITKH, KOJHM 3HOIIYBaHHS NPOTIKAE 3
MOCTIMHO CHOBUIBHIOETHCS MBUIKICTIO; II - mepiog ycrameHoro (HOpMajabHOTO)
3HOCY, JIJISl SIKOT'O XapaKTepHa HEeBEJIMKA 1 MOCTIHHA MBUAKICTH 3HOITYyBaHHS; [11 -

nepioj] KaracTpo(iyHOro 3HOCY.

[Ipame3naTHiCT, MaTepialiB B yMOBaX TEpTS 3aJCKUTh BiJl TPHOX TPyM
(dbakTOpiB: a) BHYTPINIHIX, SIK1 BA3HAYAIOTHCS BJIACTUBOCTSAMH MaTepialiB;

0) 30BHIIIHIX, [0 XapaKTEPU3YIOTh BUI TEPT (KOB3aHHS, KOYCHHS) 1 peKUM
poboTr (MIBHAKICTh BITHOCHOTO TIEPEMIIIEHHS, HABAaHTAXKCHHS, XapakTep ii
3aCTOCYBaHHS, TEMIIEPaTypa);

B) poOOYOro cepeIOBHINA 1 MACTUIILHOTO MaTepialy.

CyxkynHicTb uXx (paxTopiB 00ymoBittoe pizHi Buau 3HomryBanss ('OCT 27674-
88) po3pi3HAIOTh HACTYIHI BUIM 3HOIIYBAaHHS: MEXaHIUYHE, KOPO31IMHO-MEXaHIuHE 1

€JIEKTPOEePO3iiiHe (3HOIIYBAHHS MPH 11 EIEKTPUUIHOTO CTPYMY).

Jlo MexaHIYHOTO 3HOIYBaHHS BIAHOCATH aOpa3uBHY, TiIpo abpas3uBHE,
razoabpasiBHe, epo3iliHe, KaBiTalliiHe, yCTAJIOCTHE, 3HOIIYBAaHHSA NMPHU (GapTHHT 1
3HOITYBaHHS TIPH 3aigaHHS.

AOpa3uBHE 3HOIIYBaHHS MaTepianry BiIOYBa€ThCA B pe3yIbTaTi piKydoro abo
npsinae Jii TBepaux Tid 1 (a060) abpa3zuBHUX YacTUHOK. L1 YaCTMHKM MOTPAIISIOTh
MDK KOHTaKTYIOUMMHU MOBEPXHSIMHU 3 MACTHJIBHUM MaTepiajioM abo 3 MOBITPS, a

TAKOXX MOXYTh 3'IBUTHCS B PE3yJibTaTl PO3BUTKY IHIIUX BHUJIB 3HOIIYBAHHS
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(CXOIUTIOBaHHS, BUKPUILYBaHHS, OKUCICHHS). AOpa3suBHUI 3HOIIYBAHHS MOXKE
MaTd MiClE 3 NEPEeBaXAHHSIM IMPOLECIB OKHUCICHHS (OKUCIEHHS 1 MOAaiblie
pYHHYBaHHS OKCHUJHMX IUTIBOK) 1 3 MEpPEBa)KaHHSAM MEXaHIYHOTO PYHHYBaHHS
(BopoBajkeHHsT a0pa3WBHMX YAacCTUHOK) 1 pyWHyBaHHS mnoBepxHi. [lpu
OKHUCJIIOBAJILHOMY (popMi abpa3uBHOI0 3HOIIYBaHHA KoediuieHT TepTs 0,05-0,30 i
TOBIIMHA pyHHYeThcsa mapy 10 0,1 Mmm. AOpa3uBHE 3HOLIYBAaHHS € TUIIOBUM JIJIs
0araThbOX JeTalie TIPChKUX, OYpPOBUX, JOPOXKHIX, CLILCHKOTOCIOAAPCHKHUX Ta
IHIIMX MAaIINH, MPaIOl0uYUX B TEXHOJOTIYHUX CEpPEeJOBHUINAX, IO MICTITh
abpa3uBH1 YACTUHKU (TPYHT, OypiHHS MOPOJH 1 T. 1.).

ToMy 3a pe3ynpTaTaMu CIIOCTEPEKEHHS 1 00UMCIEHHS 3HOITYBAHHS TUIACTHH

no Crani 3 npuBeaeHo y rpadiky (puc.3.4):

W

\ \E"\\
Y e

-

Kogbiyiernm aHotuyeaHHs, 2/2
N

3 & 9 12
Tpuganicms aunpobyeanssa, Mic i
1 - Cransb Cr.3;

2 - HarutaBinenui merai 80X20P3T.

Pucynok 3.4 — I'padik 3HOITYBaHHS AeTalen

[licns mpoBeneHHsS ICOHUTIB HAa MIKPOCKOMI OIJISIHYTO Ha CTPYKTYPY
HaIJIaBJICHOTO0 METaly Ha BIAMOBIIHICTh CTPYKTYpU MOPOIIKOBOI MPOBOJIOKHU
Honatok A, Oyn0o MPOBEAEHO 3aMipyd Ha TBEPAICTh BUIPOOYBAJIbHI IJIACTUHH,

MOKa3aHo Ha pUCYHKY (puc. 3.5).
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Pucynok 3.5 — TBepaicTh HamaBaeHoro Mmetany Pesynbratu

3aMIpIOBaHHS TBEPJIOCTI 3BeJIeH1 y Tabymiro 3.1.

Tabmums 3.1 - TBepAICTh HAIIABIICHOTO METaTy

35

Ne HV HRC
1 819.8 64,6
2 695,1 59,9
3 1672,3 77,5
4 1026,7 69,3

3.2 Bubip o6mamHanHsS Ta po3poOKa MPOMO3WINN MOJ0 TMPOEKTYBaHHS

HECTaHIApTHOTO OOJIATHAHHS JIJI1 BHKOHAHHS PO3POOJICHOr0 TEXHOJIOTTIHOTO

mporecy

Jiis cpoIeHHs Ta 30UIbIIEeHHSI €KOHOMIYHOTO e(heKTy OyII0 3aImpOnOHOBAHO



BUKOPUCTOBYBATH 3BUYAiHI MOTyaBTOMATH ISl 3BaprOBaHHA. TakuM YMHOM MH
3MEHIIYEMO rabapUTHICTh O0JIaJHAHHS Ta JOPOTOBU3HM B oOciyroByBanHi. Ho
3anponoHoBaHo cydacHy TexHiKy Gipmu KIT « TPUAIA».

Jlust  BHpIIICHHS 3aBIaHHS 3BapIOBaHHS, HAIUIABIICHHS TOHKOCTIHHHUX
(Big 0,8 mo 3 mMM) KOpOOYACTUX KOHCTPYKLIA HAMKpaliMM YMHOM MIAXOAMTH
texHojorig Fronius CMT. I'onoBHa mepeBara mpouecy B TOMY, 1O 3BapIOBaHHS
CTaJIA 3a3HAYCHOTO Jialla30HY, TOBIIWHHU, IPOBOIUTHCS HAa BUCOKHX IIBUIKOCTSX,
0e3 IPOropsiHHSA 1 CBITJIOBUX Opu30K. Bee 1€ MOXKITMBO TIIbKYU 3aBISIKU CIEIIaTbHO
po3pobisienoi texnosorii Cold Metal Transfer. B ocHOBI nexuTh yHIKaJIbHUN
MpoLIeC MEPEHECEHHs €JIEKTPOJHOI0 METaldy B 3BAPIOBAIIbHY BaHHY 3a PaxXyHOK
BHCOKOYACTOTHOTO KOJMBaHHS JIpoTy (puc. 3.6). J[aHa TEXHOJIOTIS BXKE IIUPOKO
3acTOoCOBYEThCS pipmoro Dponiyc 3 2004 poky 1 € CTaHIAPTOM JIJIsE aBBTOMOOLTBHOT
IIPOMHUCJIOBOCTI, BUKOPUCTOBYETHCS JJISI 3BapIOBAaHHS TOHKOCTIHHHUX Ta HE TUIbKH
netaneit (Big 0,3 10 3 MM), 3BaprOBaHHS-TMAsHHS aJTIOMIHIIO 1 OITMHKOBAHOI CTalll,
MIG maifiku OIMHKOBaHOI cTaii, a Takox s craHgaptaoi MIG / MAG

3BAPIOBAHHA.
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Pucynok 3.6 - [luknorpama npouecy HaruiaBiaeHHs, 3BaproBanHs CMT.



Tabmuus 3.2 - Cneundikanis poO0TU30BaHOro0 KoMIiekTy Fronius

HaszBa

KinekicTh

Jxepeno TransPuls Synergic 3200
CMT

Iarepdetic Device Net Economy

biok oxonomxenus FK 4000-R FC

I-kit KoHcoib 1aBagbHOTO

Kabens macu 50mm?/4m/400A

Penykrop razosunt

[Tamarounii 3 ponukamu

[Magarounii mexanizm VR 7000-CMT
AR/G/W/F++

>

3’enHyBajdbHUN NUTaHTTIAKET W
1,2m70mm?

Ponuk npuwxumuumii min crans T/OZ

Ponuk moparomuii mig cTanb/Hepx

1,2/TIMZ

I-kit ITigkmrouenuit 6ydepa

Hanpapnsrounit kanan 6ydepa 0,363m

Rk NN e

I'opinka CMT ¢ ponrkamu

I'opinka Robacta Drive CMT

Kpimienns ropiaku CMT 36°

Kommekr ponukis CMT Stahl 1,2

Haxoneunnk Hanpapisitounii 1,2

Hanpapnsrounii kanan ropuiku 2x1,25

0,29m

N (NP (R

I'ycak ropinku ¢ 3UlTom

I'ycak Robacta 5000 36°

dikcyBanbHe KibIle 028/025%x23

[30mpoBane kinbile 621/015x10

IazoBincikareas M10

[3amstop ©20,8/010,1x28,5

OIOT NN

Cormto ra3oBe KOHIYHUA 025/017x79

[N
o

KoHTakTHUN HAaKOHEYHHUK 1]
crans/Hepx 1,2/M10/a10x40

[I;ranrmakeT BiJg HOIAOLIETO 10
oydepa

[IInanrnaker Robacta Drive CMT
W/F++/6,25m

Hanpagnsitounit kanan Graphit 1,2

bydep

Bydpep CMT 6,25m/1,2m
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Pucynoxk 3.7 - Cxknagosi po6otuzoaHoro komiuiekty Fronius CMT 3200

3.3 IlapameTpu HaTUTABICHHS

Buxonsum ¢ Toro, mo BHNPOOYBAaHUMH €JIEKTPOJ HA OCHOBI IOPOIIKOBOI
npoBoJioku I1I1-AH 170, To Bci peskxuMu HaIJIaBJICHHs] TOBUHHI MPUOJIM3HO, a JIe 1
30BCIM CITIBIAJaTH, 3 MapaMeTpaMH HaIlJIaBJICHHS ITI€EI0 TIPOBOJIOKOIO.

[TapaMeTpu HarIaBICHHS B 3aJICKHOCTI Bi JlaMeTPy €IEKTPOAY MPHUBEIACHO

B rpadiky (puc. 3.7).
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Pucynok 3.7 — IlapameTpu peXxuMy HarUIaBJICHHS
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3rifHO MapaMeTpiB HaIUIaBICHHS MU OTPUMYEMO LIAp METaNy ,IKUH
BIJIMOBIZA€ BCIM HOPMaM OIOPY 3HOCOCTIMKOCTI, IKMX B HBOT'O 3aKjafanucs. A Ha

caM Iepe/l, B yMOBax riipoadbpa3uBy, 1€ MPalloe 1€Tallb.

3.4 Po3pobka enekTpo1000Ma30BaTIbLHOTO KOMILIEKCY

3.4.1 Anaini3 BiToOMUX CKOMIIOHOBAHHUX CXEM IPECIB Jisi 00Ma3KH €JeKTPOIiB

1 10ro OCHOBHUX BY3JIiB

Tunoa cxema 06M33yBaJ'IBHI/IX HpGCiB BKJIFO4YAa€ I1Ba OCHOBHHUX MEXaHI3MH.

[TpyTKOBHMI >KMBHIBHUK (IO CKJIQJa€Thcs 3 OyHKepa IS MPYTKIB 3
BePTUKAIHPHUMU HAMPaBISIOUYUMU 1 MEXaHI3My, III0 T[I0Ja€ CTPXKHIB) 1
rigpoodMazyBaIbHUHN OJIOK.

-utatens ([KIKO 040118.006) 3 OyHkepoM 3 OJHIET BEPTUKAIBHOI 1 MOXHUIIM
CTIHKOIO 1 OJIHO BaJikoBoro Boporutens (puc. 3.9) Taka KOHCTPYKIIisl CIIpOILyeE
BUTOTOBJICHHS KUBWJIBHUKA, OCKUIBKM MICTUTh MEHIIE CKJIQJHUX JeTajlei B
MOPIBHSHHI 3 BHIIE PO3TIAHYTOI cxemoro. [loimaroumii MexaHi3M >KMBUJIbHUKA
MICTUTH | Iapy TATHYTh KOHIYHUX POJIMKIB 0€3 HACIYKH 1 OJ[HY MMapy MITOBXaIOTh 3
PUCKOIO, Il BHKITIOYCHHS Mpociu3aHHs enektponiB. (puc. 3.10). Pomuku

PO3TallIOBaHi1 TOPU30HTAILHO, OCKUIBKY TAaKWI BapiaHT 3MEHIIIYE Ta0apuUTH

KOHCTPYKIIii 1 TOJIETTIIY€E X PETYIIOBAHHS 1 3aMiHY.
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Pucynok 3.9 - Cxema 0HOBAJIKOBOT'O BOPOIIIUTENS

Onna 31 cxem OyHKepa >KMBWJIbHWKa mpejcrabiieHa (puc. 3.8). B Oynkep
CTPWDKHI 3aBaHTAXYIOThCS 3a3BHYall 31 CHEIlaIbHUX KOHTEHHEpIB uepes
BIIKpMBAlOYM B HBOMY JIHI OTBOpi. 3BiATH 3a JIOMOMOTOI BOPOIIUTENS
(roiiIaroThCS BAJIKIB) MPYTKHU MOTPATUISIOTH B HAIIPABIISIIOY] 1 OMMYCKAIOYUCH OJTUH
3a 1HIIMM TIiJ] JI€I0 BJIACHOI Baru, 3aXOILUTIOIOTHCS KOHIYMCHKHUMHU POJIMKAMU, IO
nonae. KoHIYHI 3aXOTUTI0I041 POJMKHU 3 KyTOM 7° BUOUPAIOTh MPYTKH 3 HAIPSIMHUX
1 T IXOASIIUIM BTYJIKaM HAMPABIISIIOTh iX MIATATHYTH POJIMKH K1 TTOIAI0Th CTPYOKHI

OJIMH 3a OJTHUM B TOJIOBKY Ipeca.[7]
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1 - npyTKu (eNEKTPOAH] CTPUIKHI);
2 - BaJIKU 110 KOJUBAIOThCS

Pucynok 3.8 - Cxema OyHKepa NpyTKOBOTO KUBWIIBHUKA (BHI 3311Y)

3a3BHYail )KUBWIBHUK Ma€ OJHY Mapy KOHIYHMX XBAaTalOYMX POJUKIB i OHY
a00 JBI MapH TSATHYTb.

3yCTpivaroThCs JBI KOHCTPYKIIII TATHYYUX POJIMKIB: POJIUKU 3 KaHaBKaMH, B
SKi JISTa€ TPYTOK, 3BEPXY IMIATUCKAETHCS MIANPYKUHECHUM POJIMKOM a0o
AQHAJIOTIYHMIA TIO0 KOHCTPYKIIii 3aXOIUTIOIOYOTO 3 IMIJTHCKOM 3BEPXY POJIMKOM Y
BUTJIS AucKka. J[ms 3a0e3nedeHHs] HenmepeprBHOI 10/1adl CTPHIKHIB 3aXOIUTIOKY1
POJIMKK O0EpPTAIOThCA 3 OUIBIIO YacTOTOI, HIK TIATHYTh; BHUIEPEIKEHHS
3a3BUYail CTAHOBUTH 1,7 pasm.

AHami3 cxeM oOmnpecyBaJIbHUX TOJOBOK, SKi € OCHOBHOIO CKJIaJIOBOIO
rizpoodMa3ouHOro 610Ky, po3rissHyTi Buile (puc. 3.8).
3.5 EnextponooOmazyBaibHHIN TIpecC

Enextponoo6Ma3yBaisHUMN MPEC MO 3aMpOIOHOBaHIN KOHCTPYKIIIT BKIFOYAE:

N -

e 1
=2 P

= o 5 ﬂd =
— —

5

1 - mapa TATHYYHUX KOHIYHHUX POJIUKIB

o

~ AN
4| CD4
|

2 - apa poJIMKIB, 110 MITOBXAIOTh

Pucynok 3.10 - Cxema MexaHi3My, 110 MOJA€



-T1IpoOOMAa304YHUI OJIOK, IO CKJIAJa€Thcsl 3 OOMpecyBajibHA TOJIOBKU 1
riiponuiinapa 3i0panux cmniBBicHo. [lnoma nepetnny ooMa3zyBabHOTO IUITHAPA
B 10 pasiB MeHie HiX rigpomwitinapa. lle 3abe3neuye THcKk B oOmnpecyBalibHA
rOJIiBL1, JOCTATHIO JI1 OTPUMAHHS SIKICHOT'O MOKPUTTSI.

KpiM nmx By3mdiB, Mpec BKIIOYAE NPHUBLL MEXaHI3My, IO MOJAa€, WIO
CKJIAJIAa€ThCS 3 CTaHJAPTHOTO MOTOP-PEAYKTOpa 1 CHEIIaJbHO PO3pOOJIEHOTO
OJIHOCTYIIHYACTOTO PENYyKTOpa 3 KOHIYHOIO mepenayero mig kyrom 90°, 1mo
nepeaae 00epTaHHs Ha 1[0 IITOBXAIOTh 1 TATHYTh POITUKU.[ 8]

Po3poOnenuii npec 10JaTKOBO KOMIUIEKTY€EThCS CTAaHAAPTHUM MPUHAMATBLHUM
CTPIYKOBUM KOHBeE€pOM (puc. 3.11) 1 MamIMHOIO JJIsl 3a4UCTKU TOPIIIB €JIEKTPO/IIB

(puc. 3.12) TakuM YMHOM OTPUMYEMO €JIEKTPOOOMA3yBaIbHUI KOMILIIEKC.

Pucynok 3.11 - 30BHIMIHIN BUTIISAL CTPIUKOBOTO KOHBEEPA
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Pucynok 3.12 - 3oBHimHiI# Burisan (a) 1 cxema (0) 3auncHoi MmamHu M 07
TexHiuH1 XapaKTePUCTUKHU 3auncHOl MamHu M 07:
- NPOAYKTUBHICTH, T / XB 60-150;
- TlaMeTp eIEKTPOAiB, MM 2-6;

- JOBXXHMHa 3a4YUIIarOTh

enexktpoai, MM 250 ... 450;

- HOMIHaJIbHA CIICKTpHUYHA

MOTYXXHICTh, KBT 3,1;

- rabapuTHI pO3MIpU, MM

["aGapuTHi po3Mipu, MM:

- maca, kr 230
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4 TEXHIKO — EKOHOMIYHI PO3PAXYHKHW BUPOBHHUUYOI
JAIJIbHUIIT

4.1 Opranizaiiiss BApOOHUIITBA TPOTYKIIIT

BinHoBnenHst koneca Oyipao3epa (BUKOHAHHS POOIT, HaJaHHS TOCIYT)
3MIMCHIOETHCS B Tpolleci B3aeMOJAIl Tpall JIOJAUHU Ta TMEBHUX 3aco0iB
BUPOOHUIITBA. 3a0e3MeueHHsT TMEeBHUX TEMIIB PO3BUTKY 1 MiJBUILEHHS
e(eKTUBHOCTI BUPOOHMIITBA MOXIMBE 3a YMOBHM palllOHAJIBHOI OpraHizamii
BUPOOHUYUX MPOILIECIB y Yaci, 3a0e3MeueHHs IpoIecy BUPOOHUIITBA HEOOXITHUMU
pecypcamMu, HaJIe)KHOTO PIBHS MeEXaHisalii Ta aBToMaTu3allli BUPOOHMIITBA,
KOHTPOJIIO SIKOCT1 BUPOOIB 1 mpolieciB. BUKOHaHHS 1IUX YMOB JTO3BOJIUTH 3 OJHOTO
OOKy, CHpPUSIOTh MOCTIHHOMY MIATPUMYBAaHHIO HAJICKHOTO TEXHIYHOTO PIiBHS
HiATPUEMCTBA, a 3 IHIIIOTO JACTh 3MOT'Y 30LJIBIITUTH 00CAT BUPOOHUIITBA TIPOTYKIIii.

Y naHomMy po3niIi JUIJIOMHOTO TIPOEKTY HEOOXITHO HAJaTH TEXHIYHE
HOPMYBaHHS omeparliii, BUpoOHHIY mporpamy 1 ii MarepiajibHe 3a0e3MEeUCHHS.
PospaxyBaru edextuBHu (fificHnii) ¢hoH yacy poOoTH oOJaHAHHS, HEOOXIIHY

KUTBKICTh 00T HAHHS Ta YUCEIbHICTh IIEPCOHATY JTabopaTopii.

TexHiuHe HOpMYBaHHsI OTeparii

Toune BUKOHAaHHSA PO3PaxXyHKY TEXHIKO-€KOHOMIYHUX MMapaMeTpiB JUISHKA
JUTSl HATUTABJICHHS BU3HAYAETHCS PETENBHICTIO HOPMYBAaHHS BHUKOHAaHHUX pOOIT,
00JIIKy BCIX Oofepalliii 1 BU3HAYEHHSI HOPM 4acy.

[Ipu HOpMyBaHH1 3aroTiBeJbHHX POOIT, POOIT 3 HAIJIABICHHS BAJIKIB
MIPOKATHOI'O CTaHy MOTPIOHO OpaTu 10 yBaru CepiiHMI XapakTep BUPOOHUIITBA,

SKAW BIUIMBA€E HA CTPYKTYPY HOPMH Hacy.
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Hopmu yacy Ha mpolnec HarIaBIeHHsI KoJieca IIpeICTaBlIeH] B TaoI. 4.1

Tabmuus 4.1 — TexHiuHe HOpMYBaHHS oneparii

No HaiimenyBaHHs omnepartiii Hopma mTytroro Jacy,
H/TOJ

1 TpauncnoptHa 1

2 TokapHa 2

3 KonrtponbHa 01

4 HannaBnenns 6.9

6 TokapHa 3

7 KonTtponbna 05

8 2tur 13,5

Bupo6Huua porpama ii maTepianbHe 3a0€31eUeHHs

OcHOBOIO I po3paxyHKY J1abopaTtopiiniisa HarmIaBleHHs KoJieca Oybao3epa.
Y naHOMy JAWIUIOMHOMY TPOEKTI NPUHAMAaEMO BUPOOHUYYNpPOTpaMy 3

HaIUTaBJICHHS KoJieca Oyibo3epa 5 mryk. (auB. Tadi. 4.2)

Tabnuns 4.2 — BupoOHuya nporpama napTii 3a pik

HaiimenyBanns BUpoOy Hopma uacy Ha Bupo6buuya nporpama

HITYKY, H/TOJT IITYK H/TOJ

Koieco 13,5 5 3600




Po3paxyHOK KUIBKOCTI 00JIaIHAHHS Ta TUTOIII AUITHKA

Ha naniit BUpoOHUYIM JIISHII ABO3MIHHUNA PEKUM POOOTH MPHU M'SITUACHHOMY
pobGouomy TrkH1 — 40 roauH. TpuBanicte poO040i 3MiHU 8 TOJIUH.

Hominanpauit gonn vacy pobotu oOiagHaHHS ISl JBO3MIHHOTO PEXKUMY
pob6otu npuitasaTuii 4000 roaun. EdextuBHuii (aificHuit) dong vacy poOOTH

oOnagHaHHs 3a PiK BU3HAYA€THCA 32 (OPMYIIOH0:

Fuow = (250 po6ouix anis * 8 roaun B 3mini) ¢ 2 3minu = 4000 rog

o6 = Fuon * (1,5 Ks) =4000+ (1 - 0,07) = 3720 ron (4.1)

ne Fgom — HOMiHaNBHUN (POH]T Yacy poOOTH YCTaTKyBaHHSI;

K; — koediieHT BUTpAT yacy Ha peMOHT Ta 00CIyroByBaHHs oOjagHaHHs, K, =

0,07.

Jlo ckitamy ocHOBHUX (DOHJIIB NUISSHKY BXOJATH 00JIaIHAHHS, OyiBII1, IIHHUI
IHCTPYMEHT 1 TPUCTOCYBAHHSI.
Po3paxyHok He0OXigHOT KUTBKOCTI OOJagHaHHS TO KOXHOMY THITY

BEJIEThCS 32 POPMYJIOIO:

G, = ern:x ti; Nl,od 4.2)

710
ne GO — po3paxyHKOBa KiIbKiCTh 00JIa THAHHS, OJI.;
M — KUIBKICTh BHJIIB POOIT;

tj — HopMa yacy Ha 1-TOi onepailii, H/TOx;
Nj — piuna BupoOHHMYA Mporpama i-Toro BUpooy, of.;

Fro — aiicHmi praaui Qo yacy poOOTH 00IaHaHHS, TOL.
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[IpuiingaTra KUIbKICTh OOJAJHAHHS BCTAHOBIIOETHCS ILISIXOM OKPYTJIEHHS [0

uinoi emuunnn (Gpo).-

KoedirieHT 3aBaHTaX€HOCT1 001 THAHHS:

K=o (4.3)

Gpo

ne Gpo — npuiiHsiTa KUTBKICTh 00JIaIHAHHS, O]I.
KinbkicTh yCTaHOBOK JjIs1 HAILJIABJICHHS PO3paxoByeMoO 3a popmyrioro 4.2:

c 23,86 0
° 3720

ITpuitMaeMo KinbKicTh ycTaHoBOK Gpo = 1 of1.
KoedirienT 3aBanTak€HOCTI 0014 THAHHS pO3paxoByeMO 3a (popmyroro 4.3:

__0.45

KgH = 0,4‘5

KinpkicTh cKIaganbHUX CTEHIIB PO3PAXOBYEMO 32 (opMyIor0 42:

c _7.2 ><70_014
°c ™ 3720

Ipuitmaemo kinbkicts crennis Gp, =~ 1 o

KoedirieHT 3aBaHTa)X€HOCTI 0014 THAHHS pO3paxoByeMO 3a (popmyrioro 4.3:

0,14
K3c = T =0.14

KutpKicTh yCTaHOBOK JIJIs1 HAIIABJICHHS KOJIIC PO3PaxoByeMO 3a (hOPMYJIO0

4.2:

.o 16,06 X 70 _
°orT 3720

ITpuitmaemo kinbkicTs kamep Gp, = 1 o

KoedimienTt 3aBaHTa)X€HOCT1 00J1aJHAHHS PO3paxoByeMO 3a hopMyIoro 4.3:
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0,3
K3A == T = 03

Bci po3paxyHku no o0inagHaHHIO 3Be/ieH] y Tabmnuii 4.3

Tabmums 4.3 — Po3paxyHOK KUIBKOCTI OOJagHAHHS, WOro

MOTYXHOCTI1 1 CO01BAPTOCTI1

Kinpkicts [ToTyXHICTB €.
o0JIaJHAHHS nBUTyHA, KBT/TOoN
HailimenyBanHs Kod.
Bcrworo
yCTaTKyBaHHS Pospa 3aBaHTaXeHHsA | OnuHwMIl
[Ipuiinsre oOJ1aTHAHHSI oomaz
XOBaHE HAHHS
YcTaHoBKa 1
HATLTABIICHHS 0,45 1 0,45 100 100
CxiaganbHun
P 0,14 1 0,14 - -
YcraHoBKa g
HaIUIaBJIEHH 0,3 1 0,3 10 10
KoJjieca
Vcrworo 0,62 3 0,62 110 110

4.2 Po3paxyHOK YMCEIBHOCTI MIEPCOHANY JAUITHKU

UwncenbHICTh OCHOBHUX BHUPOOHWYUX POOITHUKIB MUISHKA HAa HOPMOBAaHUX
poOoTax pO3paxoOBYEThCS 3a OMeEparissMd 3a po3psaamMu 1 mpodeciamu

pO3paxoByeThCs 3a hopmyioro 4.4:

R, = Zizn XXMy o0 (4.4)

Fyp XK
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ne R — uncenbHIiCTh OCHOBHUX BUPOOHHYUX POOITHUKIB, YOII.;

M — KUIBKICTh BUJIIB POOIT;

ti — HOpMa wacy juis 1-TOi oneparii, H/Tox;

F ., — nificanii piyaunii o yacy poOOTH OHOr0 poOITHUKA, TOI;
L.p. p yp p

K., — Koedimien Bukonanust Hopm Bupooitky (K . = 1,05).
JiiicHu#t piuHuii GoHJ yacy 0JTHOTO pOOITHUKA BU3HAYAETHCS 32 (HOPMYJIOLO:

F)l.p. = FHOM ¢ (]- - h); roa (4:5)

ne h — nnanoBanuii koeilieHT HE BUXOA1B poOITHUKIB Ha podoty (0,12+0,15).

F,p.=2000 ¢ (1 -0,15) = 1700 rox.

UucenpHICTh KOHTPOJIEP 3HAX0AUMO 3a (popmyroro 4.4:

- 0,1 - 6000 037
°©71700 - 1,05

[TpuiiMmaemo urcenbHICT KOHTPOJIEPiB = 1 ocola.

UucenpHICTh TOKAPiB 3HAXOUMO 3a GopMyIior 4.4:

- 0,2 -6000 074
71700 -1,05

[Tpuitmaemo uncenpHICTh TOKapiB = 1 0cobw.

YucenpHICTh 3BapIOBAIBLHUKIB 3HAX0IUMO 3a (hopMynoro 4.4:

- 6,9 - 6000 _ 098
71700 -1,05

[Tpuitmaemo uncenbHICTh 3BaprOBaJIbHUKIB = 1 0coba.

UucenpHICTh AOMOMDKHUX POOITHUKIB 32 MpodecisiMi PO3paxoBYETHCS 3a
HOpMaMU 00CIIYyroBYBaHHs 200 10 poOOYUX MICIISX.
UucenpHICTh KEPIBHUKIB 1 CHEUIANICTIB (MailcTep 1 TEXHOJIOr) Ha AUISHIII

PO3pPaxOBY€ETHCS 3TAHO 31 ITATHUM PO3KIIAJ0M. 3arajibHa YUCEIbHICTh IEPCOHATY
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IUTSHKA BUKJIaJeHa B Tadnuil 4.4.

Tabnuis 4.4 — 3aranbHa YUCETBHICTh MEPCOHATY

50

B 1.4. 32
YucenbHICTD, B T.4. 32 po3psnamu .
Mepcora o 3MiHAMH
v V Vi I 1
1. OcHOBHI NpaliBHUKU

- KonTponep 1 1 1 1
- Tokap 1 1 1 1
- 3BapIOBAIIHUK 1 1 1 1
Bceworo 1 1 1 1 3 3

2. JIoTToMDKHI TIpaIr.
- Enextpux 1 1 1 1
Bceboro 1 1 1 1 1

3. KepiBHuKIB 1 crietl.
- Maiictep 1 1 1
- Texnomnor 1 1 1
Ycboro 2 2 2
Pazom 6 2 2 1 6 6

4.4 TInanyBaHHS BUTPAT HA BUPOOHUIITBO

VY nmanomy po3aini HeoOXiTHO PO3paxyBaTH MaTepiadbHI BUTPATH, BUTPATH HA

OCHOBH1 (oHIM, po3paxyBaTd (POHI OIJIATH Tpall [epcoHany,

KJIBKYJISI1I0 COO1BApPTOCTI MPOYKIIII.

CKJIaCTH
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4.3 MarepiajibHi BUTPATU

BapricTh OCHOBHHMX 1 JIOAATKOBUX MaTepiajliB pO3pPaxOBYETHCS Ha OCHOBI
HOPM BHUKOpUCTaHHS 1 iH. KpiM TOro HEoOXiJHO BpaxyBaTH TpPaHCIOPTHO-

3aroTiBesibH1 BUTpaTH (5-7 % BiJ BapTOCTI MAaTEpialliB).

Jlo OCHOBHMX MaTepiajiB CJiJ BIJIHECTH MaTepiaad i BUTOTOBJICHHS

3arO0TOBOK.
BapricTh ocHOBHUX MaTepiaiiB BKa3zaHa B Ta0. 4.5.

Tabmuus 4.5 — Po3paxyHOK BapTOCTi 3aKyMiBEIbHUX KOMILIEKTYIOUUX

BUPOOIB 1 HamiBhaOpHUKaTIB

. PidHa BapTICTh
BapricTh 3a

KinpKicTh . 3 ypaxyBaHHSIM
_ [OAMHUIIO Piyna
HaiimenyBaHHs y BUPOOI, o TPaHCTIIOPTHO-
HOBOT'O KUTbKICTh .
OJIMHHULIb 3aroTiBEILHUX
BUPOOY, TpH

BUTPAT, TPH.

1. XonoBa Oynpao3epa 1 35000 6 175000

Ycroro - - - 175000

Jlo 1omaTKOBUX MaTepiasamMu CIIiI BITHECTH Ti MaTepialiu, IKi CIIOKUBAIOTHCS
JUTSI 3MIMCHEHHSI TEXHOJIOTTYHUX TIPOIECiB (3BaprOBAIbHI Ta IPUCAAHI MaTepiai,

¢dmocn). BapTicTs 10o1aTKOBUX MaTepiajiB BKa3zaHa B TabII. 4.6.



Tabnuis 4.6 — Po3paxyHOK BapTOCTI JJOJAATKOBUX MaTepialliB

Hopma 3aTpat |[[iyq 3a 1kr Bapricts |3 ypaxyBaHb-
HainmenyBanus

Ha Ha (M%) Ha HSM

Marepiaiy, Mapka, .
MaTepisia, [mporpamy, |TpaHCIIOPTH-

BUpIO, [mporpamy,

I'oCT
KT KT TpH I'pH UX BUTpAT
Enexrpon
BUIIPOOYBaJIbHUH (Ha
. 80 800 37 29600 32600
ocHos1 I1I1-
AH 170)

4.5 BapTicTh OCHOBHHUX 3aC001B

BapricTs ocHOBHUX 3ac001B nependavae HaCTYITHI PO3PaXyHKU:

- BapricTs OyniBenb BU3HAYA€ThCS HA OCHOBI PO3pPaxOBaHOI ILIOINII Ta
BaprocTi 1 M? 6yaisens (300-500 rpH 3a M?);

- Baprictb criopya ctaHoBUTH 5% BapTOCTi OyAiBEb;

- Bapricte oOnagHanHs (HaBemeHa B Tabm. 8.7 3 ypaxyBaHHSIM

TPaHCIIOPTHO- 3aroTiBeIbHUX BUTpAT 1 MOHTaxXy (10 + 15 %),

- BapTicTth IIHHEX IHCTPYMEHTIB, IPHUCTOCYBAaHb Ta iHBeHTapIo (3 + 5

% 6Ganancosoi BapTOCTi OONaIHAHHS);

- Bapricte TpancnoptHux 3aco6iB — 3 % OamaHCOBOi BapTOCTi

oOnamHaHHs. Po3paxyHOK BapTOCTI yCTaTKyBaHHs HaBeleHO B (Tabi. 4.7)
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Tabnuis 4.7 — Po3paxyHoOK BapTOCTI 00J1aJHAHHS

HalimenyBaHHs [ina 3a KinbKICTb, bamancoBa
oOJiaTHaHHS OJMHUINIO, TPH [OAUHUIIb BapTICTh, TPH
J>xepeno TransPuls
1 4200
Synergic 3200 CMT
[Hkad nns o6xyBaHHS 13000 1 15600
YcTaHOBKA 11
520000 1 550700
HaIlJIaBJICHHSI
CMT 20000 1 22300
Ycboro 4 592800
Po3paxyHok BapTOCTi OCHOBHUX BUPOOHMYMX  (OHAIB, aMOPTHU3AIIHHUX
BiJ[paxyBaHb, CTPYKTYPH OCHOBHUX (POHI1B HaBeieHO B Ta0. 4.8.
Tabmuis 4.8 — BapTicTh OCHOBHUX 3aC001B
HaitmenyBan bananco Hopma AMopTu3ariii
: Crpykrypa, |
HA OCHOBHHUX Ba BapTICTh, o aMOpTH3aIill, H1 B1ApaxyBaHHA,
0
3aco0iB TpH % T'PH
Bbynismi 50400 0,3 5 2520
Crnopyau 2520 0,01 6,7 169
OOnagHanHs 592800 92,3 20 109075
TpancnoptHi
sacobi 3024 2,8 20 605
Incrpymentu,
MIpHUIIAJIH, 4032 4.6 25 1008
IHBEHTap
Yceboro 211003 100 - 113377
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4.6 ®oup orutaTH mpairi

Cyma 3apoOITHOI IJIaTH, SIKa BHUIUIAYYETbCS MpalliBHUKAM MIIIPUEMCTBA,
yTBOproe ¢ouHxa omnatyd mnpaui. PoHA 3apoOITHOI IUIATH PO3PAXOBYETHCA 32
npuiiHaTUMU (popMamu 1 cucteMamu oruiatu npami. Oruiata mpari OCHOBHHUX
pPOOITHUKIB 3A1MCHIOETHCA 3a BIIPSAAHOIO (OPMOIO OIUIATH Mpall; JOMOMIKHHX
pOOITHUKIB 3a TMOTrOJWHHOI (HOPMOIO, KEpIBHUKIB 1 (axiBI[iB 3 OKJIATHOIO
(opMaMu oruIaTH Mpari.

[TnanyBanbHi nomiaTu 1 nmpemii A poOITHUKIB ckianarTh S0 ~ 60% Bix
OCHOBHOI 3apo0iTHOiI miatu. [Ipemii 3 mpubyTky cranoBiATh 15% 10 OoCHOBHOI

aT it poOiTHUKIB 1 50+60% 1151 KepiBHUKIB 1 (haxiBITiB.
po3paxyemMo 3a GopMyIIor:
Buin = N - XiL1 B Py (4.6)
ne B — KibKiCTh omnepariiid TeXHOJIOT1YHOT'O MPOIIECY;
P; — posminka Ha i-Ty omepartito, I'pH;
N — piuna BupoOHHYA Mporpama BUpPoOiB, OJI.

Posminka Ha onepariito po3paxoByeThCS 32 (OPMYJIIOIO:
Pi = Ci' ti (4:.7)
ne Cj — gyacoBa TapudHa cTaBKa i-TOro po3psay, I'pH;

ti — HOpMa "acy Ha i-Ty omeparrito, H/TO/I.

Po3paxyHok no onepailisiMm npuBeaeHo B Tadnuie 4.9
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Tabnuis 4.9 — Po3paxyHOK pO3I[IHOK MO OMeparisiM

HainmenyBanus Hopwma vacy, |Pa3psan Hacosa TapugHa Posiiinka,
oneparrii H/TOJIUH paoiT CTaBKa, I'pH TpH.
Kontponep 0,4 6 45 18
Toxkap 0,1 4 40 4
3BaprOBAIbHUK 0,1 5 55 55
Yceroro 0,6 - - 27,5

po3paxyemo 3a hopmyiioro 8.6:

3sip = 6000 ¢ (27,5 + 1,6 + 1,85) = 185700 rpu

OcHoBHHI1  ¢GoHA 3apoOITHOT TUTATH JOMOMDKHHMX POOITHHUKIB,

nepeOyBaroTh Ha TIOTOAMHHIN OILIATI Mpalli, pO3paxoBY€EThCS 32 GOPMYIIOIO:

‘R

TIOII

3H0r0)1 =Ci 'KTap.cep. 'F;[.p.
ne Ci— roguHHa TapudHa ctaBka 1-ro po3psay;
F,p. — nilicauii piunuit pons yacy poOiTHUKA, FOJ;

R on — YMCENBHICTH TOMMOMDKHUX POOITHHKIB;

Krap.cep. — cepenHiil TapuHU KoedilieHT.

Bnoron = 10,8 - 1,42 - 1760 - 1 = 26991 rpu

K1

(4.8)
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Cepenniii TapudHuii KoedilieHT 3HaX0AUMO 32 popmyoro 4.9:

_ LZ4R
Tap.cep. — KR

K

nomi

7€ M — KUIBKICTh PO3PsIAIB POOIT AOMOMIXXHUX POOITHHUKIB,;
Kj — Tapuduunii koedilieHT i-TOr0 po3psaay;
R oni — KUTBKICTh JOMOMDKHUX POOOUYHUX 1-TO PO3psIY.

1,5 2+t1,35°2
I'<Tap-cep = 7 = 1,42

BinpaxyBaHHs Ha colliajibHE CTPaxXyBaHHS PO3PaXxOBYETHCABIAMNOBIIHO /10

YMHHOTO 3aKoHOmaBcTBa (39 %).

®oHJ1 OTUIaTH Tpalli pO3paxoBYETHCSA 1 3BOAUTHCS B TaOIuUIk0 4.10

Ta6mums 4.10 — ®onp oriaTu mparti

Cepenus | IIpewmii 45
Kareropii UucenpHiCTh | 3apo0iTHA % Piunnii
IepCOHATY nepcoHany, ocio | IuIaTa 3a npuOyTKy, | GoHm, rpH
MICSIlb, TPH I'pH
JlormoMixkH1
, 4 5200 2340 62400
POOITHUKH
KepiBauku 1 6250 2812 75000
CrermiamicTa 1 5500 2475 66000
Ycworo 6 5650 2545 203400
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Co06i1BapTicTh BUPOOY

Co0iBapTicTh BUPOOY BHU3HAYAETHCA yCiMa BUTpATaMHU JUIBHUII 32 TaKUMHU

CTaTTAMHU MPAMHUX 1 HCTIPpAMUX BHUTpAT.

[Ipsimi BUTpaT

1. OcnoBHi Ta nonomixH1 matepianu — 113377 rpH.
2. KyniBenbHi KoMIIekTyro41 BUpo6u 1 HaniBadpukatu — 18000 rpH.

3. Tapudna 3apobirtHa miaTa ocHoBHEX podiTHHKIB — 185700 rpH.

4. 3apobiTHa miaTa JogaTkoBuX poOiTHHKIB — 26991 rph.

5. BigpaxyBaHHsS Ha coIliaJibHE CTpaxyBaHHsS Biag (OHAY oOIUIaTH Tpaili
OCHOBHUX BUPOOHHYHMX pOOITHUKIB — 19927 rpH.

6. IlamuBo Ta eHepris Ha TexHooruHI Mt — 3024 rpH.

Henpsimi Butpatn

Crarts «YTpUMaHHS Ta €KCIUTyaTaIlisi MallvuH 1 yCTaTKyBaHHS KOMITJIEKCHA 1
OXOTUTIOE TaKl BUTPATH:

1) YTpuMaHHS ycTaTKyBaHHS 1 pOOOYUX MICIb.

BapricTh cuioBoi enekTpoeHeprii po3paxoByeThes 3a popmynoro 4.10:

Eg=CeF,eWeK,+Ks (4.10)



Jle C — mina 1 kBT enekrpoeneprii, rpH;
F o — nificanii piunuii Gonn yacy podbotu oOnagHaHHSA, TOZ;
W — noTyXHICTh BCHOTO YCTaTKyBaHHS AUTbHHMIN, KBT/ro;

K; — xoediieHT 3aBaHTaXKEHHS 00J1aIHAHHS;

Ks — oediienT monuty, siki BpaxoBye BUTPATU EIEKTPOCHEPTil B MepekKax

(Ksz 0,8)

E¢=2,57 480110+ 0,5+ 0,8 = 54278 rpu

2) 3apo0iTHa 11aTa J0AaTKOBUX pOOOYHMX 1 BipaxyBaHHs Ha COIllalbHI
3aX0/IH.
3) [ToTouHuit peMOHT 00JaAHAHHS 1 TOPOTOKOIITOBHUX 1THCTPYMEHTIB

- 5% Bij X BapTOCTI.

4) AMopTH3allis BUPOOHHYOro OOJIAJIHAHHA Ta JIOPOTOKOIITOBUX
THCTPYMEHTIB.
5) BiaTBoproBaHHS MaJOLMIHHUX 1 MIBUJIKO3HOIIYBAaHUX IMPEIMETIB -

50% Bix ix BapTOCTI (BapTICTh - 2% BapTOCTI OOJIAAHAHHS).

6) [HI11 BUTpaTH CTAaHOBIATH 5% BiJ CYMU BUTPAT MOMEPETHIX CTATEH.

PozpaxoByetscss BYEO 3a popmymnoro 4.11:

L=E;+300%(4.11)

ne BYO — cyma BuTpat Ha yTpuMaHHS 00JIaIHAHHSI.

L =54278 « 300% = 162834 rps.

Crarts «3araapHOBUPOOHUY1 BUTPATHY - 1I€ BUTPATH HA YMPABIIHHS B MEXKaX

uexy. CTaTTs KOMIUIEKCHA 1 OXOIUTIOE TaKl BUTPATH:
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1) VYTpumaHHS UEXOBOTO TMEPCOHANY - PIiYHHNA (OH
3apo0ITHOI  IUIATH CIELIATICTIB 1 KEPIBHUKIB.

2) VYTpuMaHHS MOMEIIKaHb Ta IHBEHTaPIO:

- BapTticTh OCBITJIIOBaJIBHOI €JIEKTPUYHOI E€HEeprii po3paxoBYeThCS 3a

dbopmyoro 8.12:

CaSkos (4.12)

05 1000

e  — HOpMa BHKOPUCTAHHS €ICKTPHYHOI eHeprii 3a 1 roauny Ha 1m? mwiomi (q =
20
Br);

S — mwioma AiTbHUL, M2

Fos — TpuBamicTh ocBiTIeHHS B PiK, roauH (2000 roauH npu ABO3MIHHIN

pOOOTI TUTBHUIII).

2,57-20-216-2000
1000

Eos= = 18749 rpu

- BapTICTh BOAM Ha MOOYTOBI MOTPeOH po3paxoByeThes 3a popmysnoro 4.13:

Sp =Sz Q, =7+1800 = 12600 rpn (4.13)

ne Sy — BapTicTh 1 M BOJIH, TPH;
. . 3.
Q, — piuna norpeba y Bozi, M”;
S; — BapTICTh Mapu Ha OTIAJICHHS PO3PaX0OBYETHCS 3a (hopmymoro 4.14

SuapM-P-ii

i-1000 (4.14)

Sn.nap=
1€ Sn.nap — BUTPATU HA NApy AJI ONAJIEHHS AUISHKY;

V — 00'eM npuUMIIIEHHS AUILHMIII, Mo
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Suap — BapTicTh 1 T. mapu, rpH;

H — guciio roanH omanoBaIbHOTO CE30HY, TOJI;
(| — mMTOMA BUTpaTa Temia Ha 1 M3 GyiBii, KKaj / Tox;

| — TeIuIoBiAAaYa, KKaJl.

—35'2592-4320-20

I1.T1Q =
Sn.nap 14515
540:1000
3) [ToTounuii peMOHT TOMENIKaHb Ta IHBEHTAPIO PO3PAXOBYETHCS B
po3Mipi 2 % ix GamaHCOBOi BapTOCTI.
4) AmopTtuzaniiiti BiipaxyBaHHs OyaiBeib Ta IHBEHTaPIO.
5) Butpatu Ha npoBeieHHsI BUIIPOOYBaHb, 10CIIKEHb, pallioHai3ail

Ta BUHAX1IHUIITBO MpHUitMatoTh yKpynHeHo 100 rpH Ha pik Ha OJIHOTO MpalliBHUKA.
6) Butpatu Ha oxopoHy mpaii miaHyooTbes Ha pik 150-200 rpH Ha
OJTHOTO TIpaIliBHUKA.
7) [ BuTpatu ckinagaroTeh 3 % BiA CyMHM BHUTpaT IO IOMNEpPEAHIM

CTaTTsAM.

3araJbHOBUPOOHUYI BUTpATH PO3MOJUISIOTH HAa COOIBAPTICTh OJMHMII
IPOJIYKIIli TpOTOpIliiiHa OCHOBHINM 3apoOiTHIM Iu1aTi BUPOOHUYUX POOITHHKIB.

Komrropuc 3aransHOBUpOOHUYNX BUTpAT HaBeaeHa B Ta0I. 4.11.

Tabnurs 4.11 — Komropuc 3aransHOBUPOOHUYUX BUTPAT

HalimenyBanHs craTeil BUTpaT Cyma, rpa
1. YTpumanHus 1a00paTOpHOTO MEPCOHATY 203400
2. YTpuMaHHS IOMENIKaHb Ta IHBEHTapIO 4220
3. [loTouHMit peMOHT NMOMEUIKaHb Ta IHBEHTAPIO 1139
4. AMopTH3alliifHi BiipaxyBaHHs OyAiBeJb Ta IHBEHTAPIO 11390
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[Iponomxenus tTadmuns 4.11

5.ButpaTu Ha IPOBEICHHABUIIPOOYBaHb, JOCIIKEHB,
partionamnizaiii Ta BUHaXiJTHUIITBO 600
6. Burpatu Ha 0XOpOHY TIpalli 1350
7. Iami Butparu 4200
Yceboro 226299

3araJbHOBUPOOHNY1 BUTPATH PO3PAXOBYIOTHCS 32 (POPMYJIOLO:
B=226299 ¢« 200 % = 452598 rpu

3araqbHOBUPOOHMY1 BUTPATH, SIKI BIIHOCSATHCA Ha COOIBApTICTh OJWHMII

npoaykiii (3BBi) po3paxoByeThes 3a hopmyioro 4.15:

3BB; = - 3,; = =+ 11.9=0.29 (4.15)

AIMIHICTpaTUBHI BUTpaTH — 1€ BUTpPATH Ha YIPaBIiHHSA, BUPOOHHWYE 1

rocroJiapcbke 00CIyrOByBaHHS Ha PiBHI MIAMPHUEMCTBA SIK €IMHOI CHCTEMH.

Cyma 3aranpHOTrOCIoIapchKuX ad0 aaMiHICTPAaTUBHUX BUTPAT BU3HAYAETHCS
MPSIMAM PO3PaXyYHKOM a00 YKPYITHEHO BiAMOBIAHUM BIJCOTKOM J0 OCHOBHOT
3apo0iTHOT 1ath BUpoOHUYIHX pooOiTHHKIB (150-200 %).

Butpatn Ha 30yT BMINIAIOTh BUTPATH TOB'SI3aHI 3 YTPUMaHHSM CKJIaaiB
rOTOBOT MPOJIYKIIii, BATPATH HA YIAKOBKY, TPAHCIIOPTYBAHHSI TOTOBO1 MPOYKIIii Ta
a1 (2 % BUpoOHMYOT cobiBapTOCTi).J[aHl po3paxyHKy KaJIbKYJIAIil cOOIBaApTOCTI

MPOAYKIIii 3BeAcH] y Tabmii 4.12.



Tabmuus 4.12 — Kanbkyiniist co01BapTOCTI HAIUIABIIOIOYUX POOIT

Butpatu, rpa

Crarti BUTpar Bceworo Ha
BUTpAT P
1. OcHOBHI Ta JOTIOMIXKHI MaTepiaiu 226299 45259
2. Kynneni kommekrytoui Ta HaniBadpukaru | 18000 3600
3. OcHoBHa 3ap00iTHA TIJIaTa OCHOBHUX
pOOITHHKIB 92100 396
4. JlonaTtkoBa 3apo0iTHA Tj1aTa OCHOBHUX
— 18420 3684
5. BigpaxyBaHHS Ha COLIaabHI 3aX0IH 24314 4862,8
6. [TanmBO Ta eHepris Ha TEXHOJOTIUHI 1L 54278 10855,6
7. YTpuMaHHS Ta €KCIUTyaTallisl MaIuH 1
yCTATKYBAHHS! 452598 90519
8. 3araJpHOBHPOOHUYI BUTPATH 318449 7598
9. AIMiHICTpaTUBHI BUTPATH 203400 40680
10. Burparu Ha 30yT 27798 5560
11. CobGiBapTicTh IMOBHA 1125866 225173

B pa3i, gxmo BupoOu OyayTh peanizoBaHl 3a MeXaMu MiANPUEMCTBA,

HEOOXIHO pO3paxyBaTH LIHY MPOJAKY.

I, =Cu+ I+TIAB=225173+31339+25071 = 281583 rpn (4.16)

ne C, — moBHa co6iBapTiCTh, TPH;

IT — mpubytok, rpH. (HopMatuB peHTabenbHOCTI 25%); I1JIB — momartok Ha

noaany Bapticth (20%)
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4.7 ExoHOMiIYHE OOIPYHTYBaHHS 3alpONOHOBAHOI pO3POOKH

Po3paxyHOK €KOHOMIYHOTO €(eKTy

[lopiBHsIbHA €KOHOMIYHA €(EKTUBHICTH MOJSATa€ y BU3HAUYEHHI HAMOUIbII
€KOHOMIYHOT'O0 BapiaHTa BUPIIIEHHS TOCMOJApPChKOro 3aBaaHHA. [lokasHukamu
NOPIBHSUIBHOI €KOHOMIYHOI €(EeKTUBHOCTI € CcyMa MpUBEACHUX BUTpAT 1
€KOHOMIYHMM eEeKT 3a pO3paxyHKOBUH PiK.

ExoHoMiuHMI epeKT 3a po3paxyHKOBHI P13 3HAXOAUMO 32 (HOPMYIIOI0:

E=0-C)«N

E = 281583 — 225173 = 56410 rpH

EdhexTuBHICTD 1 pe3yIbTaTUBHICTD

O1iHKy e(peKTUBHOCTI Ta Pe3yJIbTAaTUBHOCTI MISUIBHOCTI MOYKHA 3I1MCHUTH 32
MTOKA3HUKAMHU:

1) Piunuii Bumyck Bupoois.

- VY HaTypanbHOMY BUMIpi, OJIMHHUIIb;
- [To TpymoMicTKOCTi, HOPMO-TOJINH;
- VY rpomoBoMy BUMIpI, TPH.;

2) Bupo6HMYa MIoma AiNbHUIL, M2,

3) BapricTh 0cHOBHUX 3ac001B, TPH.

4) CnuckoBa YMCEeNbHICTh IEPCOHANY YChOr0, OCI0.
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VY Tomy umci:
— OcHoBHI poboui;
- JlonomixH1 po6oui;

- KepiBauku Ta ¢axisiii;

5) ®don/ orIaTH mpalli, TPH.
6) CepenHst 3apo0iTHa 1U1aTa 3a MICSIb, TPH.
7) [IpoayKTUBHICTH Mpalll OAHOTO MpalliBHUKA:
0 = == =220 = 187633 rpn (4.21)

ne C, — moBHa co01BapTicTh BUPOOIB 3a piK, I'PH.;

R — dncenbHICTh IEpCOHAITY, OCi0.

8) doHmoBiIAUa

Cp __ 1125866

f= oo = 185700 6,07 TpH, I'pH (4.22)
9) DOHIOMICTKICTh
; _ ®oey 185700
f'= C. — 11z5866 0,16 rpH (4.23)
10) Koedimient 3aBanTaxeHHs: 0071a THAHHS.
11) Co06iBapTiCTh OJUHUII TTPOYKIIi, TPH..

[loka3zHuku eQEeKTUBHOCTI Ta PE3yJAbTaTUBHOCTI AISUIBHOCTI BUPOOHUYOT

NUIBHUII HaBeeH1 B Ta0muil 4.14.
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Tabmuus 4.14 — [loka3Huku e(hEeKTUBHOCTI Ta pe3yIbTaTUBHOCTI

HaiimenyBaHHs noka3sHUKa 3HayYEHHS
MOKa3HUKA

1. PiuHuii BUImycKk BUpoOiB

- ¥V HaTypajabHOMY BUMIpi, MapTid 5

- [To TpyaomicTKOCT1, HOPMO-TOJIUH 3600

- V¥ rpomioBoMy BUMIp1, TPH 175000

2.Bupo6HMYA IUI0IMA iTbHUI, M2 216

3. BapTicTh OCHOBHMX 3aC001B, TpPH 113377

4. CniucKoBa YUCEIBHICTh MEPCOHANTY YChOTO, OCI0 6

- TOTIOMIXKH1 po0oui 4

- KEPIBHUKH, CIICIITICTH 2

5. ®oHp oIIaTH Mpalli, IpH 185700

6. Cepenns 3apo0iTHA TJ1aTa 3a Micsllb, TPH 5650

7. IIpoayKTUBHICTB TpaIli OAHOTO MpalliBHUKA, TPH/0CIO 187633

8. ®oHmoBigIaUa 0,6

9. KoedimieHT 3aBanTa)XeHHS 00J1aHAHHS. 0,62

10. ®oHIOMICTKICTD 1,6

11. Cob6iBapTiCTh OMUHUII TIPOAYKIIii, TPH 225173

12. ExoHomiuHu#i eeKT 32 po3paxyHKOBUH DIK. 56410

Taxkum 4MHOM, 3aMPONOHOBAHUN CIOCIO BITHOBJIEHHS Kojeca Oylib/io3epa Ha
Mopsii 3MEHIIMB 3aTpaTd Ha TMOKYNKYy HOBUX. ExkoHoMiuHuMi edexT 3a

PO3paxyHKOBUM pik CTAaHOBUTH 56410 rpuBeHb.



5 OXOPOHA MIPAIII TA BE3IEKA Y HAJI3BUYAWMHUX
CUTYALIAX

B po3nini HajmaHi OCHOBHI 3aXOAW 3 OXOPOHM Mpalll MpU Po3poOdll CKIaLy
IIMXTH Ta TEXHOJIOT1i MpOIlecy HAIJIABJIEHHS JeTalel enekTpogom Ha ocHoBi [111-
AH 170.

OCHOBHOIO METOI0 pO3AUTYy € po3po0Ka MONEPEKYBAIBHUX 3aXO1B
3amo0iraHHsl ~ BUPOOHMYOrO0  TpaBMaTtu3My, MNpOQPECIHHUX  3aXBOPIOBaHb,
IIKIJJIMBOTO BIUIMBY Ha HABKOJIMIIHE CEPENIOBHUINE, SIKI € CNenu(IuHUMU TMPU

BUKOHAHHI MaifOyTHIX CITy>k00BUX 00OB’SI3KIB.

5.1 AHani3 MoTeHIIHHNX HEOE3IIEK

a) MOXJIHBICTh ypakKeHHS €JIEKTPUUYHUM CTPYMOM IPU BUKOHAHHI YACTUHU
JTOCIITHUX POOIT HA JAUTHHUII, IO MOXKE OYTH TIOB’S3aHO 3 MOPYIICHHSIM IPaBUII
eneKTpoOe3IeKu, 30KpeMa, BiZICYTHICTh 3aXUCHOTO 3a3¢MJICHHS, YaCTKOBO OT'OJICH1
JPOTH, IO MOXKYTh IMPUBECTHU J0 CICKTPUIHUX TPAaBM a00 JIeTaJIbHUX HACIIIKIB |

0) MOXIMBICTh OTPpUMaHHS MEXaHIYHUX TpPaBM NpPU BUKOHAHHI YaCTHHHU
JOCTIAHUX POOIT HA AUTHHMIIL, 110 MOKE OYTH TIOB’SI3aHO 3 MOPYIICHHSIM TPaBUII 3
OXOpPOHU TIpalli, 30KpeMa HEBHUKOPUCTAHHS CIEIIAIbHOTO OJSTY, BUKOPHUCTAHHS
HECITPaBHOTO OOJIATHAHHS Ta IHCTPYMEHTY, 3aXapamieHiCTh poO0YOro MICIIS.

B) MOKJIMBICTh OTPYEHHS 3BaPIOBAIBHIMHE Tra3aMHU IIPH TUTABJICH] TOPOIITKOBOT
CTPIYKH, BHACTIJOK BiJICYTHOCTI 200 HECTIPABHOCTI MICII€BOI BUTS)KHOT BEHTHIIAIII1
(a00 He BUKOPUCTAHHSI 1HAUBIIyalIbHUX 3aC001B 3aXUCTY);

1) HE3aJO0BUIbHI MapaMeTpH MOBITPSHOIO CEPEAOBUIA B JOCIITHUIIBKOMY

npumitieHHi. [IpuunHaMu MpOTo € He3aJaoBUIbHA pPOOOTAa CUCTEMH OMAaJCHHS M
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KOH/IMIIIFOBaHHSI, III0 MOX€E MPHUBECTHU 0 3HIKEHHS MpaIe3qaTHOCTI i 3arajlbHUX
3aXBOPIOBAHb.

r) HeOe3MeKH, sIK1 OB’ I3aHH1 3 BU3HAYEHHSIM XIMIYHOTO CKJIaAy SIK BXIJTHUX,
TaK 1 MATOTOBJICHOI IINXTH;

€) HeOe3neKH, sIKi MOB’SA3aHHI 3 BUTOTOBJIEHHSAM JOCIIJHOTO €JIEKTPOIIB
peCcyBaHHIM, 30KpeMa OTPUMaHHS MEXaHIYHUX TaBM, IIPH BIICYTHOCTI 3aXHCHUX
OTOPOJIKEHb 30HU MTPUCYBaHHS;

€) MoxuBICTh 3aropaHHs J1a0bopaTopii HaIJIaBJIEHHS, BHACIIIOK OPYIICHHS
OpaBWI TMOXKEXKHOI O€3MEeKH, MOPYIIEHb TEXHOJOrIYHOrO MpPOIECy, IO MOXKe
NPU3BECTHU JI0 TMOKEXKI.

3) HeGe3nekwu, siki MoB’s3aH1 3 yMOBaMU Ipalll B HAJA3BUYAMHUX CUTYaIlIsX.
30kpeMa YKpUTTS HaCeJeHHS Yy 3aXUCHUX CHOpYyAaxX I[UBLILHOTO 3aXHCTY.
[lpyunHamMKu TOB’S3aHMMH 3 HEMPABWIBHUM a00 B3araii BiJICYTHIM YKPUTTSIM
HACEJICHHS B HAI3BUYANHUX CUTYAI[ISIX MOKYTh OYTH HEJOCBIIUEHICTh EPCOHAIY
a00 HempaBWJIBHI il KEpIBHUIITBA, IO MOXKE IPUBECTH JO BaXKUX TPaBM,

JeTaTbHUX HACTIAKIB 1 MacIITAOHUX PYHHYBaHb.

5.2 3axoau 1o 3a0e3IeYeHHIO TEXHIKU Oe3IIeKU

a) Jlna BUKITIOUEHHS TIOPa3Ku €JIEKTPUYHUM CTPYMOM €JIEKTPOYCTATKyBaHHS
noBuHHE BignmoBigatu JACTY 12.1.019-79 «Cucrtema craHmapToB 0€3011aCHOCTH
Tpyna. OnexrpoOe3zonacHOCTh. OOmue TpeOoBaHWS W HOMEHKIATypa BHUIOB
samute» 1 [IYD- 20013  «Ekcmutyatariss =~ €neKTpOyCTaTKyBaHHS 1
€JIEKTPOYCTAHOBOK» TMOBHHHA TPOBOAMUTHCS BiMMOBiTHO «IIpaBmi TeXHUYECKOI
JKCIUTyaTalluu  3jekTpoyctaHoBok»  (I1TDI), «lIpaBmiia  TeXHHUYECKOU
OKCIUTyaTallMM  JJIEKTPOYCTAaHOBOK motTpeduteneiry 1 «lIpaBunma TexHUKH
0€30MacHOCTH MPH AKCILTYaTAIMH JIEKTPOYCTAHOBOK TIOTPEOUTEICIH.

3rigno ACTY 12.1.019-79 enexrpobe3neka noBUHHA 3a0e3M€UyBaTUCS
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- KOHCTPYKIIIEIO €IEKTPOYCTaHOBOK;

- 3aco0aMu 3aXUCTY MPaLIOIYHX;

- OpraHizaliiHUMU 3aX0JaMHU.

EnextpoycTaHoBKkHM 1 iX YaCTUHU MalOTh OYTH BUKOHAHI TaK, 1100 MpaIor0di
HE MiAJaBaqucid HEOEe3NMEeYHUM 1 MIKUUIUBUM [IIM €JIEKTPUYHOIO CTPyMy 1
€JIEKTPOMArHiTHUX TOJIIB, 1 BI/IMOBIIATH BUMOTaM €JIEKTPOOE3IEKH.

Jlns 3a0e3neueHHs] 3aXHUCTY Bl BHUMAJAKOBOTO JOTUKY JO CTPYMOBEIYUYHX
YaCTUH HEOOX1THO 3aCTOCOBYBATH HACTYITHI CIIOCOOU 1 3aCO0U:

- 3aXHCH1 0OOTOpOKYyBaHHS (TUMYACOB1 00 CTaI[lOHApH1);
- Oe3IreyHe po3TallyBaHHs CTPYMOBEIYYHX YACTHH;

- 130JIS111F0  CTPYMOBEAYUYHUX YacTHUH (poOody, NOJATKOBY, IMOCHUJICHY,
nongiiHy) 3rimHo JCTY 12.2.007.0-75 «Cucrema cTaHmapToB 0O€30MaCHOCTH
Tpyaa. Uznenus snextporexundeckue. OOume TpeboBaHus 6€30MaCHOCTY;

- Oesneuna Hanpyra (He oubiie 42 B);

- 3axucHe BigkmoueHHs 3rigHo JCTY 12.2.007.0-75 «Cucrema
CTaHIapTOB Oe3omacHocTH Tpynaa. Mznmenust snexkrporexHudeckue. OOmme
TpeOoBaHUs 0€30IMaCHOCTHY;

- NoTIepe/KYBAJIbHY CUTHAJII3aIlil0, OJIOKYBaHHS, 3HAKH O€3IeKH.

Jlist 3a0e3rmeueHHs 3aXUCTY BiJl TOPa3KH €IEKTPHYHUM CTPYMOM IIPH JOTUKY
710 METAJICBUX HE CTPYMOBEIYUUX YaCTHH, SKI MOKYTh BUSBUTHCS i1 HAIIPYTOIO
B PE3YJIbTATI YIIKOKEHHS 130JIA1111, 3CTOCOBYIOTh HACTYITHI CIIOCOOU:

- 3aXHCHE 3a3eMJICHHS, 3aHyJIeHHs 3rigHo [1Y3-20013;
- 3aXMCHE BIIKJIIOUEHHS;

- 130J1A1iF0. HE cTpyMoBeayuux dactuH 3rigHo JCTY 12.2.007.0-75
«Cuctema cTtaHAgapToB Oe30macHOCTH Tpyda. M3menust >IeKTPOTEXHUUYSCKHE.
OO6mue TpedboBaHUs OE30MaACHOCTHY;

- €JIEKTPUYHE PO3AUICHHS MEPEKI;
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- Oesneuna Hanpyra (He Ouibiie 42 B);
- KOHTPOJIb OMOPY 130JIA1111;
- KOMIIEHCAllis CTPYMiB 3aMHKaHHS Ha 3€MJIIO;

TexHiuH1 crtocobu 1 3aco0M 3aCTOCOBYIOTH OKpeMO ab0 B MO€IHAHHI OAUH 3

OJIHMM Tak, 100 3a0e3nevuyBaBcs ONTUMAIBLHUMN 3aXHUCT.

Hepeﬂ II04YaTKOM pO6OTI/I MMPOBOAUTHCA HepeBipKa YCiX CUCTCM.

- NEePEBIPSETHCS HA XOJIOCTOMY X011 MPABUWJIBHICTh BKJIFOUEHHS onepariiit
yciMa Me€XaHi3MaMH yCTaHOBKH JIJIsl HAMWJICHHS 1 CIIPABHICTD MyJIbTa YIPABIIHHS;

- NepeBIPSAEThCA  IUTICHICTh 1 HAMIMHICTh 130M1A111 1 3a3eMJICHHS
YCTAHOBOK 1 ITyJIbTa YIPaBIIHHS;

- HepeBipH(—ITLCSI CTaH KOHTAKTHUX IMOBCPXOHbD.

6) Jus BUKIIOYEHHS OTpPUMaHHS MEXaHIYHUX TpaBM I[IOBUHHE OyTH
nepeadaveHe MPOBEASHHS YC1X HEOOXITHUX IHCTPYKTaXIB 3 OXOPOHH Mpalli, 3TiTHO
HITAOII 0.00- 4.12-05 «TurmoBe NMoJI0KEHHS MPO MOPSIAOK TPOBEACHHS HAaBYaHHS
1 IEpeBIpKH 3HAHb 3 MUTaHb OXOPOHM TIPALTi».

PoGiTHukn moBMHHI OyTu 3a0e3MeyeHH] CIeIiaIbHUM  OJSTOM Ta
IHAUBINYaTbHUMH 3aXHCHUMHU 3acobamu BiamoBimao g0 ['OCT 12.4.103-83
«Onexna crenualibHas 3alllUuTHAs, CPEJACTBA HHAYBUIYaTbHOMN 3aIIUTHI PYK U HOT.
Knacuduxkamus», abo rpynoBumu 3acobamu 3axucty 3riguo 3 [OCT 12.4.125-83
CCBT

«CpencTBa KOJUICKTHBHOM  3aIUTBI  PAOOTAOIMIMX OT  BO3JCHCTBUSA
MexaHndeckux ¢akropoB. Kriaccubukamus», 10 SKHX BITHOCSATH OpPE3EHTOBI
3aXUCHI KOCTIOMH, DPYKaBHUIll OpE3EHTOBI, CHEI[iaIbHEe B3YTTS 13 3aXHUCHUMHU
HOCKaMH, IIITKX 3aXUCHI 200 OKYJISIPH.

OTpuMaHHS MEXaHIYHHX TpPaBM HaldacTime BigOyBa€ThCS BHACITIIOK
3aXJIaMJIEHOCTI poOOYO0i JUIBHUIII Ta MOPYUIEHb MPABWJI €KCIUTyaTallli MalluH Ta
MEXaHI3MIB Ha poOoUii MIIbHHIN. B 3B’A3Ky 3 1IUM OOOB’SI3KOBUM € IOJACHHUM

KOHTpPOJIb 32 CTAaHOM pOO0Y01 30HU 31 CTOPOHU KepiBHULITBA BiAmoBiIHO 10 JCTY
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3273-95 «be3neyHICTh MPOMUCIOBUX MIANPUEMCTB. 3arajbHi TIOJOXKEHHS Ta
BUMOTH.

B) /epenom Temna npu ra3oBOMy 3BaprOBaHHI € MOJYM'sl MAJal0uoro rasy:
aneTuseHy, OCH3MHY Ta 1H, 3MIMIYIOThCS 3 KUCHEM. Yacrtiiie 3acTOCOBYETHCS
anetwieH. [lpu gyroBomy - enextpuuna ayra. OJHUM 3 €JIEKTPOAIB € 3BaploBaHa
JeTaidb, 1HIIUM - MIJIBOJHUMH 330BHI METAJEBUM MPYTOK, 3BAHUM E€JIEKTPOJIOM.
«EnexkTpoan» MOXyTh OyTH 0€3 MOKPUTTS Ta 3 MOKPUTTIM (0OMa3KOI0) PI3HOTO
XIMIYHOI'O CKJIaly, B TOMY YHMCJI1 31 CIIeLiaIbHOI0 00Ma3Ko10, 10 BKIOYAE 110 2 %

PaaloaKTUBHOTO TOPIIO.

OcHOBHI MIKAJIUBI (AKTOPU TPHU alETHICHOBOI 3BaplOBaHHI: HeOe3meKa
BUOYXY CyMIIIIl Ta3y 3 HOBITPsIM, HeOe3MeKka OTPyEHHS aleTuiIeHoM, (ochopucTum
BOJHEM 1 OKCHUJIaMH a30TYy.

OcHOBHI MIKIIIUBI (AKTOpU TMPU AYrOBOMY 3BaprOBaHHI: IHTEHCHUBHE
CBITJIOBE BUIIPOMIHIOBaHHS (SICKpaBiCTh BOJILOBOI ayru mnpubiauzHo B 10 000
pasiB mepeBuirye $i3i0NOriYHO JONMYCTUMY), BelMKa yibTpadioseToBa pasiallis,
3BapIOBAJIbHI aepo30JIi, y CKJIaJl IKUX MOXYTh OyTH OKCHJM 3ajli3a, MapraHirio,
XpoOMy, IHMHKY, THTaHYy, TOPIilO, JTBOOKHC KPEMHIIO, MiJlb, aJTIOMIiHIi{, CBHUHEIIb,
KaJIbIiii, MarHii, GTOpUCTI CIOTYKH, OKKMC BYTJICIIO, aproH Tta iH [lwm

BOJIOJIIE BHCOKOK JUCIHEPCHICTIO. 'paHMYHO MOIMycTUMa KOHIICHTpAIlis
MUy TIPU 3aCTOCYBaHHI €JIEKTPOJIIB: MApraHieBux - 4 Mr/m°, pTopoBMicHUX - 3
mr/M®, 3ami3HMX 6e3 IMOKPUTTA a00 3 BalHAHMM HOKPUTTAM - 6 mr/m3. 1)
[TpumimmeHHss XIMIYHUX J1abopaTopiid 00JIaTHYIOTHCS
3araJbHOOOMIHHOIO MPUMYCOBOIO BEHTWIIAINEIO, a MICISI MOXIUBOTO
HAKOMMYCHHS IIKIIJTUBAX XIMIYHUX PEUOBUH - MICIIEBUMHU BI1IICMOKTYBadaMH.
Excrnmyararisi, TexHidHe OOCITyrOBYBaHHSI, TJIAHOBI OTJIST 1 PEMOHT, a TaKOX
MepioInYHI TEXHIUHI BUMPOOYBAHHS CUCTEM BEHTWIAIII  MOBUHHI
IPOBOAUTHUCH BIIMTOBITHO JO BUMOT [IpaBun 3  Oe3neyHol
eKCIUTyaTallli CUCTEM BEHTWJIALII y XIMIYHUX BHPOOHUIITBAX, 3aTBEPKEHUX
Haka3zoM Jlep>kaBHOTO KOMITETY YKpaiHU 3 MPOMHUCIIOBOI O€3MEKH, OXOPOHU Tpailli

Ta ripuuyoro Harsiay Bim 05 sxoBTHS 2009 poky Ne 164, 3apeectpoBaHUX Yy
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MiHicTepCTBI FOCTUII1

VYxpainu 27 xoBtHs 2009 poky 3aNe 988/17004 (maini - HITAOIT 0.00-1.27-09).

JIOTpUMaHHS TMPOTUIIOKEKHOTO PEKUMY Ta OCHAIEHHS TMPUMIIICHB
XIMIYHUX J1a00paTopiii MEPBUHHUMH 3acO0aMM IMOKEKOTACIHHS 3A1HCHIOIOTHCS
BinnoBigHo A0 BuMor HAIIB A.01.001-2004 Ta TumoBHX HOPM HaJEKHOCTI
BOTHETAaCHUKIB, 3aTBEPIKEHUX Haka3oM MiHicTepcTBa YKpaiHM 3 TNUTaHb
Ha/J3BUYAHUX CHUTYyaIlil Ta y cChOpaBax 3axWCTy HacelleHHS BiJl HACTiIKiB
YopHoOumnbscbkoi katactpodu Bix 02 kBitHa 2004 poky Ne 151, 3apeectpoBaHux y
MinictepcTBi toctuiii Ykpainu 29 kBitHa 2004 poxy 3a Ne 554/9153 (HAIIb
b.03.001-2004). Jlns nokamizamii Ta JIKBiAamii MOXEX y iX MOYaTKOBIM crajii
PO3BUTKY HEOOXITHO BHKOPHCTOBYBAaTH BOTHETACHWKH BINIMOBIZHO 10 BHUMOT
JNCTY 3675-98 «Iloxkexna TexHika. BorneracHuKy nepeHocHi. 3arajabHl TEXHIUH1
BUMOTH Ta MeToau BumpoOyBaub» (mam - JHCTY 3675-98) 1 ACTY 3734-98
(I'OCT 30612-99) «lloxkexxna TexHika. BormeracHMKW TiepecyBHI. 3arajibHi
TexHidyHl BuMorum» (mami - JICTY 3734-98), a Takok BHYTPIIIHI MOXEKHI
BOJIOIPOBO/IM, ITOKPHUBAJIA 3 HETOPIOUOr0 TEIUIOI30JIALIHHOIO MaTepiaiy, MCOK Ta

1HIII IEPBUHHI 3aCO0H MOXKEKOTACIHb.

5.3 3axoau 1o 3a0e3MeUYeHHI0 BUPOOHNYOT CaHITapii Ta Tiri€eHu mpaiti

r) Jlyis 3a0e3neueHHs ONTUMAIbHUX ITapaMeTpPiB MOBITPSHOTO CEPEIOBUIIA HA
TUTBHUIN  JUISl  HAIWJICHHS Tiepea0adeHo BIAMNTYBAaHHS 3araJlbHO OOMIHHOL
MexaHiuHoi BeHTwisAmii 3rimHo JICTY 12.4.021-75 «Cucrema cTaHIapTOB
0e3omacHocTd Tpyaa. Cuctemsl BeHTWISAIHOHHBIC. O0IKe TpeOOBaHM), a TAKOXK
MPUCTPOI CUCTeMH BOASTHOTO abo mapoBoro omajneHHs 3rimao CHull 2.04.05-91
«CtpoutenbHbie HOPMBL. OTOIUICHHE, BEHTHIIAIUS H KOHIUIIMOHUPOBAHHEY,

BpaxoByBanucsa BuMoru 3rigHo ['OCT 12.1.005-88 «Cucrtema cTaHmapTos
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0e3onacHocTu Tpyaa. OOIIre CAaHUTApHO- TUTUEHUYECKHUE TPEOOBAHUS K BO3IYXY
paboueit 3oHb» 1 CH 245-71 «CaHuTapHble HOPMBI IPOEKTHPOBAHMUS
MPOMBIIUICHHBIX MNPEANPHUATUIY», 110 3a0e3nedye ONTHUMallbHI NapameTpH, SKi
BKa3aHi B Tabmuii 5.1.

Tabmuus 5.1 — MeTeoposioriuHi yMOBHU B IPUMIILIEHH] AUTBHHULI

Tepioxn Temneparypa, Binnocna [BUAKICT
POKY oC BOJIOT'ICTB, %0 pyXy HOBITPSI, M/C
XOomoaHUM 18-22 40-60 0,1-0,3

Terunmii 20-23 40-60 0,1-0,4

['paHnyHO AOMYCTUMI KOHIIEHTpAIIIl MIKIJJIUBUX PEYOBUH B MOBITP1 poOOUOi

30HHM Y BUPOOHUYUX MPHUMIIIEHHAX MTPUBEICH] B TaOIHIIl 5.2.

Tabmums 5.2 - ['paHuYHO JOMYCTHUMI KOHIIEHTpAIll MIKIJUTUBUX PEUYOBHH B

MOBITP1 PoO0YOT 30HN Y BUPOOHHUMX MPUMIIICHHSX.

MomnioaeH, Oxkuc Oxuc XpoMoBui
mr/m3 BYTJIELIO,MI/M> 3aiiza, Mr/m° aHTiIpu, Mr/m°
2 20 4 0,01

J1ist 3MEHIIeHHST KOHIIEHTPAIII] MIK{NTMBUX PEYOBUH HA POOOYHX MICIIAX J0

TPaHUYHO JOMYCTHUMHX, 3aCTOCOBaHI MICIIE€BI BUTSDKHI MaHe i 1 GUIbTPOBUTSIKHI
arperaTd, BUTsDKHI madu Ta 1., 3riqao CHull 2.04.05-91 «CtpouTenbHbIe HOPMBI.
OToruienne, BEHTUJISIUS U KOHIUITMOHUPOBAHUE).

Pospaxynok st 3abe3nedeHHS ONTUMAIbHUX (I3UYHUX TApaMeTpiB
MOBITPSTHOTO ~ CEPENIOBUIA Yy BHPOOHMYMX MPUMINICHHAX 0€3 BUIUICHHS
MIKIJJTABUX PEYOBUH METOJIOM MPUPOTHOT BEHTUJISAIIII:

[IpoayKTUBHICTh TPUPOIHOI BEHTHIISIIT ( IPUILIIUB a00 BUTSKKA MOBITPS ):
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L =KV, M¥ron, (5.1)

ne K — kpatHicTh moBiTpooOMiHY ( BIANOBIIHO AOTay3€BHUX HOPM KpaTHICTh
MOBITPOOOMIHY B 11Xy CTaHOBUTH K = 2)

Vy, - 06’ eM npuMiteHHs, M°,

SIKy KUIBKICTH 30BHIIIHBOTO TMOBITPS TMpPU BUKOPUCTaHHI MNPHUPOAHOI

BEHTW LT HEOOXITHO ITOJATH B IIEX.

73

Taomung 5.3
[Tnoma nexy, m? 216
Bucora uexy, m 7

Vo=S X H=216 7 = 1512 w5, (5.2)

L=2" 1512 =3024 m%*ron.

HeoOximauii mOBITpOOOMIH B TPHUMINICHHI, JI€ HE BHJIUIIETHCS

HA/JIMIITKOBE TEIUIO0, PO3PAXOBYETHCS 32 (HOPMYIIOI0:

L =1 n, m%ron, (5.3)

ne 1 — miHIManbHa MOja4a TMOBITPS HA OJHOTO TMpAIiBHUKA, BIAMOBIIHO 10
caHiTapHUX HOPM ( pu 00’ €M1 IPUMIIIIEHHSI, III0 TIPUIIAa€e Ha OJTHOTO IIPAIliBHHUKA,
10 20 M® —1 =30 m%/ron, npu 06’ emi 6inbuie 20 M° — 1 = 20m/rox);

N — KUIbKICTh MPAIlIBHUKIB Y

MIPUMIILIEH



Tabnuus 5.4

Po3mip npumitieHss, M 12x18x7

KinbKiCTh IpaiiBHUKIB, YO. 3

Vi, =2167=1512 M3

V, Ha oaHoro npamiBauka 504 M3

1=20m%ron

L =203 =60 wmrox.

KinpkicTh  30BHIIIHBOTO  TMOBITPsl, HEOOXIMHOTO ISl  ACHMUIAIIT

HAJUTUIIIKOBOTO TEIlJIa Y IPUMIIIEHHI:

_ Q _ 18900 B e
= vty - Ty - 200 /ron (5.4)

ne Q — 3arampHa KUTBKICTh TEIUIOBUAUICHHS (0€3 ypaxyBaHHS BTpar) y
MpUMIIIeHH], sika qopiBHIOE 18900 xJx/Tox;
C — muToMa TEeTIOEMHICTH TOBITPs, 1m0 AopiBHIOE 1 kJ[x/(kT © C);y — rycTHHA

30BHINTHBOTO MOBITPSI.

353 353
T (273+ty,)  (273+27)

y = 1,17 xr/m3 (5.5)

Po3paxoByBaT KUIBKICTh 30BHIINIHBOTO TIOBITPS, HEOOXIMHOTO  JJIs

aCUMUIALIT HAJIMIIIKOBOTO TEIJIa Yy BUPOOHUUOMY MPUMILIEHH] B TEIUIUM Mepioj



poky. Temnepatypa 30BHIIIHBOTO MOBITPs BiAnoBiAHO 10 CHull 2.04.05-91 nns
M. 3anopixoks cknanae 27 © C.

e) 3riggo CHull 11-4-79 «EcTecTBeHHOE M HMCKYCCTBEHHOE OCBEILEHUE.
Hopwmbl ipoekTupoBaHUs» MPOEKTYBAHHS MPHUPOIHOTO 1 MITYYHOTO OCBITJIICHHS
3MIMCHIOETHCS 3 ypaxyBaHHSIM OCOOJIMBOCTI TEXHOJOTIM 1 rabapuTiB AUISHKU. Y
BUPOOHUYUX OJHOMOBEPXOBUX TMPUMIIICHHSAX 3 BHCOTOIO 6 M TPUPOJHE
OCBITJICHHS - BEpPXHE TPHUPOJIHE, IITYYHE OCBITJIICHHS - CHUCTEMa 3arajbHOTO
OCBITJICHHS, MPU ILOMY CBITHJILHUKH BOYIOBaH1 B CTEIIO.

PiBHI1 OCBIT/IIOBaHHS IS HAIUIABJICHHS JcTalci, BCTAHOBJICHI BIIITOBIJHO JIO
YUHHUX HOPMAaTUBHHUX JIOKYMEHTIB 1 ckiagaroTh 150 5k, myist 3a0e3nedeHHs
3arajibHOT'0 OCBITJICHHS 1 JIJIs1 OCBITJICHHS M1cOOHMX puMmireHb 3riqano CHull 11-
4-79

«EcTecTBeHHOE 1 UCKYCCTBEHHOE OCBeleHue. HopMbl MpoeKTUpOBaHUS».

JIns OCBITJICHHS JUIBHMIII HANWJICHHS BHUKOPHCTOBYEMO JIFOMIHECIIEHTHI
JIaMITH, SIKi, He3Ba)Kar0UM Ha CBOI HEJIOJIIKH, MAlOTh Psij TIepeBar :

- 3HaYHA CBITJIOBUIATHICTH (Y 5-7 pa3iB OuIbIIIE JaMIT PO3KAPIOBAHHS);
- Benmukuit TepMmiH ciyxom (6000-14000 roaun).

OCBITJICHICTh TIPOXOJiB 1 YACTHH MPUMIIICHHS, ¢ pOOOTH HE MPOBOIATHCS,
MOBUHHA CKJIAJIaTU HE MeHIe 25% OCBITICHHS, 1[0 CTBOPIOETHCS CBITUIILHUKAMHU
3arajJbHOTO OCBITJICHHS HAa pPOOOYMX MICHSX, ajle He MeHme 75 JK TMpu

3aCTOCYBaHHI ra30po3psaHuX Jamil 1 30 K Mpy BUKOPHUCTAHHI JIAaMIT HAaKaJTFOBaHHSI.
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5.4 3ax0au 3 MOKEXKHOI OE3IEKHU

) 3BaproBajibHI Ta CIIOPIIHEHHI MPOLECU MOXYTh BUKOHYBAaTUCH BIAMOBITHO
70 BUMOT Takux HopmaTuBHUX AokyMmeHTiB: 'OCT 12.1.004-91, 'OCT 12.1.010-
76, T’OCT 12.1.044-89, CHulI 11 - 90-81, CHulI II - 2-80, JIHAOII 0.00-1.32-01,

Kareropiss npumimennss — «I'», kinac noxexi — B, «llpaBuna mnoxxapHoii
0€30MacHOCTH MPHU MPOBEICHUU CBAPOYHBIX U JIPYTUX OTHEBBIX padOT HA 0OBbEKTAX
HapoOJHOrO XO034icTBa» Ta TUNOBUMHU TNpaBWIAMHM TOXEXKHOI Oe3neKu is
OPOMUCTIOBUX MIANPUEMCTB. 3arajbHIBUMOTH JI0 CHCTEM MPOTHUIIOXKEKHOIO Ta

IPOTUBUOYXOBOIO 3aXUCTY 11010 OY/I1BENb 1 criopyA periaMmentytorbes JIBHB.1.1-

7-2002.

[To Mipi MOxKeKOCTIMKOCTI MPOEKTOBaHA JUISTHKA HAJICKUTD 10 KaTeropii [ - He
noxxexxoneoe3neyna (BiamopigHo no kmacudikamii CHull II - 90-81). o 1miei
Kateropii HajexaTh MIANPUEMCTBA, B SKUX 30epiraloThCs HETOproYi 3acolw,

PEUYOBHUHHM 1 MaTepiain B NAIBHOMY, PO3ILIABIEHOMY a00 pO3KapeHOMY CTaHI.

[To BOTHECTIMKOCTi, IO XapaKTEPU3YEThCS TPYIOI0 3aliMaHHA 1 MEXEH

BOTHECTIWKOCTI, OY/IiBIIS MPOEKTOBAHO1 AUISHKY BiqHOCUTHCA 110 Il KaTeropii.
ITo CHull npuiimaemMo:
a) MUPUHA MPOXOY MK CYCIAHIM ycTaTKyBaHHSIM — 1 - 1,5 Mm;
0) mupuHa npoi3ay - 4 Mm;
Tak camMo Ha TIPOCKTOBaHIM JUISHIN TepeAOavYeHHil IUISIX eBaKyallii

MpaIoOYuX Ha BHMAQJOK IMOXeXi BiamosigHo o Bumor CHumII 2.01.02 - 85

«IIpoTrBOTIOKAPHBIC HOPMBIY.

3rigao CHull 2.01.02 - 85 nns opranizaitii BUpoOOHHIITBA B OJHOTIOBEPXOBii
Oy/iBJIl BUMAraeThCs 3a0€3MeUUTU MIHIMAJIbHY MIPY BOTHECTIMKOCTI KOHCTPYKIIIi.

Mipu BOTHECTIMKOCTI OCHOBHHMX OyA1BEbHUX KOHCTPYKIIINA MPUBEEHI B TAOJUIIIO.

5.3.
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Tabmuus 5.3 - Mipu BOrHECTIHKOCTI Oy/11BEJIb 1 CIOPYA

Mipu BOrHECTIMKOCTI

OcHOBH1 Oy1BEIbHI KOHCTPYKIIIT ['pyna Mexa
3aliMHCTOCTI CTIMKOCTI, T
Hecyui cTinu 1 KOIOHU Hesroparoui 2,0

[1nuTH, meperopoAku 1 1HII1 HeCyyl

KOHCTPYKLi Hesropatoui 0,75
BHyTpilHi neperopoaku Baxxkosropsitoui 0,25
[TpoTunoxxexHi CTiHU Hesropatoui 2,5

[lepen mouyaTkoM poOOTH MeTami3aTOpy MOTPIOHO TEPEBIPUTH CIPABHICTH
oOmagHaHHs  JUIsl  HAIUIAaBJEHHS, IMIATOTOBJICHICTH  poOOYOro  Miclsi B
IIPOTUITOKEKHOMY BIIHOIIIGHHI: HAsSBHICTH 3aCO01B IMOKEKOTACIHHS, BHYTPIITHIX
MOXKEXKHUX KPaHiB, MCKY, BOTHETaCHUKIB. K110 poOoye Miclie He MATOTOBJICHE, /10
pOOOTH MPUCTYIIATH HE MOYKHA.

Oco06wu, 1110 He 37a711 BUTPOOYBaHHSI 110 HAIJIABJICHHS po0OO0TaX, a TAKOX 1110 HE
IIPOUIILIIN TTONIEPEAHIO MEPEBIPKY 3HAHB IIPABUJI TTOKEKHOT O€3IEeKH, 10 BUKOHAHHS
HaIJIaBIIOBAIBLHUX POOIT, HABITh TUMUYACOBHUX, HE JIOMYCKAKOTHCS.

Jlns 301LIbIIeHHST O€3MeKH, Ha TMTPOCKTOBAHIN JUISHIII BUKOPUCTAaHI CUTHAIBHI
KOJOpH 1 3Haku Oesmeku BignmoBimHo npo JICTY 12.4.026-2001 «Cucrtema
CTaHJIapTOB Oe3omacHOCTH Tpynaa. LlBeTa curHaibHBIC, 3HAKW OE30IMACHOCTH M
pasMmeTka curHaibHas. HazHaueHue u npaBmia npuMeHeHus. OOImuye TEXHUUESCKUe
TpeOOBaHUS U XapaKTEPUCTUKU. METOIbI UCTIBITAHUI».

3rimio 3 Bumoramu CHull 2.09.02-85 «IIpou3BojCTBEHHBIC 3IaHUS
MIPOMBINIJICHHBIX MPeaAnpusaTHii. HOpMBI TPOSKTUPOBAaHUS» IIEH THIT BUPOOHMIITBA
BIIHOCHUTBCS JI0 KaTeropii moxkexxo-aHedesneuynocti ['. Mipa BOTHECTIMKOCTI - IT'aTa.
Buxonsuum 3 TOro, 110 IJI0IMa MPOEKTOBAHOI MUIAHKMA ckiagae 113,75 M2 B 1iexy
HEO0OX1IHO BCTAHOBUTH 2 MOPOIIKOBUX BOTHETACHUKA MICTKICTIO 5 niTpiB Tuiy BII-

5- 02. Takox B 11eXy HEOOX1THO BCTAHOBUTH OJWH MOXKEKHUM IITUT, 110 CKJIATAETHCSA



3 JIBOX JIOMAT, IBOX Oarpis, ABOX Biiep, KOIIMH Ta SIIITUKA 3 TICKOM.

5.5 3axoau no 3a0e3neueHHI0 0e3MeKu Y HaJ3BUUaiHUX CUTYAIIIsX

3) Jlo 3aXMCHUX CHOPYX IMBUIBHOTO 3aXUCTy HaJekaTh. CXOBHIIA,
npotupaniauiitai ykputts (I1PY), mBuakoOynyemi 3aXucHI COPYIM UBUILHOTO
3aXUCTY.

CxoBuile - 11€¢ repMeTUYHA CIOpYyAa, MpU3HAYCHA JJIs 3aXUCTY JIOJIEH, B
SIKOMY TPOTATOM IEBHOTO Yacy - 2-3 ai0, CTBOPIOIOTHCS YMOBH, 10 BUKIIOUYAIOTh
BITUB HeOe3neyHux (DakTopiB, 110 BUHUKIIM BHACHIJIOK HAJ3BUYAWHOI CUTYyaIIli,
BOEHHMX J[11 200 TEPOPUCTUUHHUX AKTIB.

[Tpotupaniariiiine yKpuTTS - e HETEPMETUYHA CIOpY/Aa, MPU3HAYCHA IS
3aXUCTy JIOJeH, B SKOMY CTBOPIOIOTbCS YMOBH, IO BHUKIIOYAIOTh BIUIUB
10HI3YIOUOT'0 ONPOMIHEHHS TIPU PATI0aKTUBHOMY 3a0pYIHEHH1 MICIIEBOCTI.

[IIBMIKO3MOHTOBAHE 3aXUCHE CIHOPYKEHHS LMBUIBHOTO 3aXHCTy - II€
3aXHCHA CIOPY/a, IO 3BOJIUTHCS 13 CHEIiaJlbHUX KOHCTPYKITIT 32 KOPOTKHA Jac 1-
2 nib, mpu 3arpo3i Hamaay 1 Mpu3HauYeHe ISl 3aXKUCTY JIFOJEH BiJ BIUTMBY 3ac00iB
ypakeHHS, B 0OCOOJIMBUH TIEPIOI.

Takox I 3axuCTy JIOJAEH Bl HEOE3NeK, IO BUHUKAIOTh BHACIIIOK
HAJ3BUYAWHUX CUTYaIllil B MUPHUHN 4ac abo Jii 3ac00iB ypakeHHS B OCOOJMBUI
nepioJl BUKOPUCTOBYIOTHCSI CHIOPYAM MOJABIMHOTO MPU3HAYECHHS Ta HAWMPOCTIII
YKPUTTSL.

CropykeHHsT TOABIMHOrO TPHU3HAYCHHS - II€ Ha3eMHe abo Tia3eMHe
CIIOPY/IKCHHS, SK€ MOXXE BHUKOPHCTOBYBATHCS 32 OCHOBHHM (YHKITIOHATHHUM
MPU3HAYCHHSM, a TAKOX JIJISl 3aXUCTY HACEJIEHHS B OCOOIMBUI TIEPIO/I.

Haiinpocrime ykputts - ue Qoprudikamniiina crnopyna, OKoJbHE abo
MiJIBaJIbHE MPUMIIIIEHHS OYIiBiI1, 110 3HIWKYE KOMOIHOBAaHE ypa)KCHHS JIIOACH BiJl
HeOE3MEeUHNX HACTIAKIB HaA3BUYAWHUX CHUTyallli, a TakKoX Bl Ali 3aco0iB

ypa)kKeHHSI B OCOOJIMBUI MEPIOJ.
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YKpUTTIO MIJISATAIOTh:

1) B CXOBHIIAX:

- NpALIBHUKH KaTETOPIHUX 00'€KTIB, pO3TAIIOBAHUX B 30HAX MOKIMBUX
CUWJIbHMX PYHHYBaHb HACEJIEHUX IMYHKTIB 1 IPOJOBXKYIOTh CBOIO AISUIBHICTH B MICTI
B 0COOJIMBUY TIEPIOT;

- NepCOHaI aTOMHUX €JICKTPOCTAHIIIH Ta IHIINX pajialiiiHO HeOe3NeUHUX
00'€KTIB, a TAKOXK MpPAIIBHUKHU 00'€KTIB 3a0€3MeUyIOTh X (PYHKI[IOHYBaHHS;

- OpAaliBHUKA YEproBOro mnepcoHany oO0'eKTiB, IO 3a0e3NeuyroTh
KUTTETISTBHICTH MICT, KATETOPOBAHUX 3 IIUBUIBHOTO 3aXUCTY;

- nmpaiiBHUKA  O00'€KTiB, BIIHECEHUX JI0 Kareropii  0coOJHUBOT
BaXJIMBOCTI IUBUIBHOTO 3aXMCTY Ta PO3TAIIOBAHUX 33 MEXAMH 30H MOMJIMBHUX
CHWIIBHUX PyWHYBaHb HACEIICHUX ITYHKTIB;

- XBOpi, MEIMYHUN Ta OOCIYrOoBYIOUMI MEPCOHAN 3aKjaJiB OXOPOHHU
3I0pPOB'S, SIKI HE MIJIATaloTh eBakyarlii abo He MOXYyTb OyTH €BaKyiloBaHI B
Oe3IeyHe MicIie;

2) B MIPOTHPATIAMIHHAX YKPUTTAX:

- IpariBHUKA OO0'€KTiB, BIIHECEHHUX 10 TEpIIoi Ta APyroi Kareropii
[IUBUIRHOTO 3aXHCTY Ta PO3TAIIOBAHUX 32 MEXaMH 30H MOKJIMBUX CHIBHUX
pyHHYBaHb HACEJICHUX IYHKTIB, K1 MPOJIOBXKYIOTh CBOIO JISUIBHICTh Y BOCHHHUI
Jac;

- HACEJICHHS] MICT, HEKaTErOPOBAaHUX 3 IIMBUILHOTO 3aXHCTY, a TaKOX
HAceJIeHHsS, €BaKylhOBaHE 3 KaTeropiiHUX MICT 1 30H MOMJIHUBHUX CHIBHUX
pYVHYBaHb;

- NpAIiBHUKA 00'€KTIB, PO3TAIIOBAHUX B 30HAX MOXJIMBUX PyHHYBaHb,
HEOE3MEeYHOr0 1 CHJIBHOTO PaJi0aKTUBHOTO 3a0pyAHEHHS HABKOJIO aTOMHHUX
CIICKTPOCTAHITIN;

- XBOp1, MEIUYHUN Ta OOCIYrOBYIOUMU MEPCOHAN 3aKJaJiB OXOPOHHU
3I0POB'S, PO3TAIIOBAHMX 3a MEXaMH 30H MOXIWBHX CHIBHUX PYHHYBaHb,

KaTeropoBaHi 3 IUBUILHOTO 3aXUCTY MICT 1 00'€KTIB, a TAKOXK 3aKIaJiB OXOPOHU
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3J10pOB's, K1 IPOJOBXKYIOTh CBOIO AISUIBHICTh Y BOEHHUH Yac;

3) B IUBUJKOMOHTOBaHUX 3aXUCHUX CIOPYJaxX LMBUIBHOIO 3aXHCTY,
HaWMpOCTIIIUX YKPUTTAX 1 CHOpPYAaX MOABIMHOTO NPHU3HAYEHHS - XOBAETHCS
HaceJIeHHs KaTEeropiiHUX MICT, K€ He MiJJIArae epakyalii B Oe3neyne micue adbo B

1HIII1 HACEJICH] MYHKTH.

JIist  BUpIIICHHS THTAaHb YKPUTTS HACCIICHHS B 3aXUCHUX CIOpyAax
CTBOPIOETBhCS (POHI 3axUCHUX cropyd. lleit (oHI CTBOPIOETHCS 3aBYACHO
JlepkaBHOIO  CiIy)0010 VYKpaiHW 3 HaJI3BUYAWHUX CHUTyalllif, MICIEBUMU
JEp’)KaBHAUMM  aJMIHICTpaIliiMA, OpraHaMH MICIIEBOTO CaMOBpSIyBaHHS Ta
00'eKTaMU TOCTIOIAPCHKOT A1STBHOCTI.

[Topsiok CTBOPEHHSI Ta yTpUMaHHS (POHIy 3aXMCHHUX CIIOPYI, a TAKOXK HOro
o0mik Bu3HavyaeThest Kabinetom MiHicTpiB YKpaiHu.

[TpoekTyBaHHs, OyAiBHUIITBO, O0IaIHAHHS Ta PO3MIIICHHS 3aXUCHUX CIIOPY/
Ta 00'€KTIB MOJABIMHOTO MPU3HAYCHHS 3/[IHCHIOIOTHCS 32 HOPMaMH, PO3pOOJICHUMHU
BIZIMOB1IHO 110 3aKoHy YKpainu «[Ipo OymiBenbHI HOPMU.

Bumorn m0 3MmicTy 1 ekciulyataiii 3aXMCHHUX CIHOpPYA BU3HAYAIOTHCS
Jlep>kaBHOIO CITy)0010 YKpaiHu 3 Ha3BUYAHUX CUTYAIliH.

3MICT 3aXHUCHUX CHOPY/ 3A1HCHIOETHCS 00'€KTaMU TOCTIOAPCHKOT TIsITBHOCTI,
Ha OajaHCl SKMX BOHM 3HAXOAATHCSA, 32 PaXYHOK BIIACHUX KOIITIB.

SIkmo onHa 3axHMCHa CHOpPYyAa BUKOPUCTOBYETHCS ACKUIBKOMAa 00'€KTaMu
rOCIOAAPCHhKOI JTISTBHOCTI, B IIbOMY BHIAJKy B HOro 3MiCTi OepyTh y4acTb BCi
CTOPOHH, 3T1IHO YKJIAJICHUX MK HUMH JIOTOBOPIB.

3 MOMEHTY BUKIIFOUEHHS 3aXUCHO1 CIOPYAH 3 (POHIY 3aXMCHUX CIIOPY/ BOHO
BTpayva€ CTaTyC 3aXMCHOI CIIOPY/IU ITUBUTEHOTO 3aXHUCTY.

3axucHI CHOPYAH IMBIIBHOTO 3aXHCTY, IO 3HAXOMATHCS B JICPXKABHINA Ta
KOMYHaJIbHIH BIIACHOCTI, HE MIJUIATal0Th MpUBATH3AIlli a00 BITUYKEHHIO.

3axuCHI CHOPYAW ILHUBUIBHOTO 3aXHCTy MOXYTh BHUKOPHUCTOBYBATHUCS B
MUPHHUH Yac JJI TOCTIOAAPCHhKUX, KYJIBTYPHUX Ta TOOYTOBHX MOTPEO y MOPSAAKY,
Bu3HaueHoMy KabineTom MinicTpiB YKpainu.

ToMmy BOHM MOXYTh NIEpeaBaTUCS B OPEHIY, 13 30€pEXKEHHAM iX LLIbOBOrO
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MPU3HAYCHHS, 32 BUHATKOM, 3aXHCHUX CHOPY., IO 3HAXOMSTHCS B TOCTIHHIN
FOTOBHOCTI, a came:

- B SIKMX PO3TAIlIOBAH1 MYHKTH YIPaBJIIHHS;

- OpU3HAYEHUX JUJII YKPUTTS MpaliBHUKIB OO0'€KTIB, IO MAalOTh

BUPOOHUIITBO MIABUIIICHOT HEOE3MEKH;

- pO3TalllOBaHUX B 30HAaX MHMOBIPHOIO paIOAKTUBHOIO 3apa)KC€HHS
ATOMHHMX €JIEKTPOCTAHI[Il 1 NpPHU3HAYEHUX JJs YKPUTTA HACEJICHHS MpH

pajiaiiiHIX aBapisx.

Oco0aMBOCTI OpEHU 3aXMCHUX CHOPY/ BU3HAYAIOTHCS THUIIOBUM JOTOBOPOM

opeH/u, sikuii 3aTBepKyeThest KabineTom MiHicTpiB YkpaiHu.
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BUCHOBKH

Tox, B JUIJIOMHOMY TMPOEKTI OyJI0 pO3TJISHYTO MNpoodsiemMy
3HOUITYBaHHS 13-3a PUPOJIHUX YMOB, SIK1 aKTyaslbHI1 JIJI1 HAILIOTO PETIOHY.

B xoa1 ananizy nitepaTypHUX JKepe, )KypHaliB, myOikailii , 0ymo
BUSBIICHO, III0 JO HHHI HIXTO HE 3aliMaBCsl MPOOJIEMOIO 3HOITYyBaHHS
Kojeca Oympao3epa. CrnernudiuHuii xapakTep 3HOLIYBaHHsS, Ta Mala
peHTabeNbHICTh, HE MpUBEPTAE€ yBary MNOTEHUIMHUX PO3POOHMKIB
npoosemMH.

Jlnist Toro, mo0 He 3amydaTH MacHBHE Ta JOPOTOo OOCITYrOoBYBaHHS
o0namHaHHs OyII0 3aIpONOHOBAHO HOBO Te€XHOJOTYHe 00naaHanuss CMT
bipmu « TPIAZIA», 1100 BOHO MOTJIO 3aJ0BOJIBHSTH MapaMeTpu PEKUMY
HAIUIABJICHHS Ta MPOCTOTAa B BUKOPHCTaHI. A caMme MOJIyaBTOMaTUYHUM
NEPEHOCHUM 3BaplOBaJIbHUM 00JIaTHAHHSIM.

[TpoananizyBaBIIy psiji METAJIIB Ta CIJIaBIB, OYJIO IPUIHATE PIICHHS
Ha po3pobOKy enekrpoay Ha ocHoBi IIII-AH 170. Tomy, mo mnei
HaIIaBJIEHWH  MeTaJl  BIANOBiZae  BCIM  TapaMeTrpaM  OIOpY
ripoadpa3uBHOTO 3HOITYBaHHSI.

[Ticns oguoro mukiny podotu (mpubnusHo 1 pik) Koneca Oyapa03€epa,
Oyn0 mpuBapeHO BUMPOOYBAIBbHI TUIACTUHU 3 HAIUIABICHUM METAJIOM 3
rinHo coctaBy 80X20P3T. 3HATO MOKa3HUKK TBEPIOCTI Ta 31CTABICHO
MacoBUW 3HOC OCHOBHOI JeTaji Ta BHUNPOOYBAIBHMX TUTACTHH C
MPUBEACHHAM y Tpadik pe3ynbTaTy.

[IpoBeneHo MOBHHI EKOHOMIYHHI PO3pPaxyHOK pPEHTa0eIbHOCTI
HOBITHBOI TEXHOJIOTIi 3 SKOi MOXXHA MOOAYWTH, IO 3aTpaTH Ha HOBE
oOJlalTHaHHS TOBHICTIO BIANPAIOBYIOTH ceOe. 3 BpaxyBaHHSIM HOBOI
TEXHOJIOT1i 1 TOCSITHEHHs 30UIBIIICHHS KUTTA Kojeca (B 2 pa3u OuibIme),
OTPUMY€EMO €KOHOMIUHMM edekT Ha piBHI 56410 rpuBeHb 3a piK OpH

BIIHOBJICH1 TUIBKH 5 KoJec 0ylb103epa.



PosrnsinyTo oxopony mpaili AuibHULL. CKIIaJIeHO P 3aXOMiB JJIs
3amo0iraHHs HaJA3BUYaMHUX CHUTYyalld, $AKI MOXYTh 3arpoKyBaTu

3I0pOB’10, YU HABITH KUTTIO, MPAIlIBHUKIB.
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