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JEKINIA 1. OCHOBHI HOHATTS 3 EKCILTYATAIIIL TA
HAJIMHOCTI OBJIA/ITHAHAHHA

Ilepionn excruryaranii 00Ja HAHHS.

EdextrBHE BUKOpHCTAaHHA B poOOYMX yMOBaX TEXHIYHUX
MOXJIMBOCTEH BepCTaTiB 1 30EpekCHHs XapaKTePUCTUK Ha MPOTs3i
TPHBAJIOTO Yacy IMOB’s3aHi 3 palllOHaTFHUMH METOJIaMH eKCIUTyaTtallii Ta
oOcmyroByBanHs. OCHOBHHUM 3aBJaHHSIM MpPaBUIBHOI eKCIUTyaTamii €
OllepXKaHHS B BepcTara HaWOLNBIIOT MPOAYKTUBHOCTI 3a yMOB
30epekeHHs 1or0 TOYHOCTI, HaIiifHOCTI Ta JOBTOBIYHOCTI.

ExcrutyaTamist MammmH# 1€ CKJIaJHUIN TPOIEC, SIKUM CKIIAAA€ThCS 3
PI3HUX TEPIOJIB, MiJl Yac SKUX MPale3aTHICTh MAIIUHU a00 3MEHIITYEThCS
a00 BiIHOBIIIOETHCS.

Ilin ekcrmyatariero oOnagHAHHS PO3YMIIOTH BECh TEPMiH HOTO
ICHYBaHHS BiJl BHITyCKY 3aBOJIOM BHPOOHHMKOM JIO 3HSTTS 3 €KCIUTyaTarlii,
SIKHI MOYKE CKJIAIaTUCh 3 OKpeMUX TiepiomiB (Tadm. 1.1).

Tabmuns 1.1 - Iepiogn ekcrutyaranii 061aHaHHS
[epion ekcrutyarartii [pame3naTHicTh
MaIlVHA

L. [IpocToi mamman KoHcepsartis Ta 30epiranas
TpaHciopTyBaHHS

[Teperipka mpare3naTHOCTI (JliarHOCTHKA) 200
Haaaka (O4iKyBaHHS poOOTH ab0 PEMOHTY)
[Mpocroi (miaroToBKa 10 poOOTH)

Sk npaBuio
3MIHIOETHCS HE
CyTTEBO

I1. Po6oTa MammH

IPo6oTa Ha HOPpMATTLHUX PEKUMAX 1 yMOBaX
eKCIUTyaTarii 3HUKYETHCS
IPoGoTa Ha migBuIeHUX pexxumax Pobora Ha
BHIKCHUX PEeXKIMaX

IPo6oTa miz yac nmepeBipok i BUIPOOYBaHb
[11. PemoHT MammH"

[TnanoBi nepioguyni peMoHTH TexHiuHe BiHOBIIOETBCS
oOcyroByBaHHS ABapiiiHi peMOHTH




Jns pi3HUX MamuH B 3aJ€KHOCTI BiJ iX NMPHU3HAYCHHS XapaKTepHi
BH3HAYCHI IMOETHAHHS TIEpepaXx0BaHUX MEPIOIB 1 pi3HA IX TPHUBAJICTE.

Tak I8 TEXHOJIOTIYHOTO  OOJIafHAHHS  KOHCepBalis 1
TPaHCHOPTYBAaHHS XapaKTepHi JMIIE B MOYATKOBHH MeEpio] eKcIuTyaTarlii.
OCHOBHHMMHU TiJ 9ac eKCIuTyartaii OyayTh mepionn poOOTH 1 MepioTuIHAX
NPOCTOTB B PEMOHTI, & TaKOX IMPOCTOI B pa3i HETMIOBHOTO BHKOPHUCTAHHS
MAIlHH.

XapakTep ekcIuryaTamii oONlaJHaHHS BW3Ha4dae€ BHOIp CHCTEMH
PEMOHTY, sKa TIOBUHHA TaK BCTAHOBUTU CTPYKTYPY PEMOHTHOTO ITUKIY,
mo0 3a HaWMEHIIMX BHTpPAaT 4Yacy 1 3aco0iB, TOOTO 3a MiHIMaJIbHUX
PEMOHTHUX  BHUTpaT, 3a0e3MeYUTH  MiATPUMAaHHS  OONagHaHHS B
Mpare31aTHOMY CTaHi.

Kpim Toro, xapakrep poOOTH MalllMHM B 4Yaci BU3HA4a€ mepiof, Ha
MNpOTS3i  SKOTO  CJiJl  OLIHIOBaTH  HOro  OE3BIIMOBHICTB:  JUIS
METaJIOpi3aIbHUX BEPCTATIB IIe Yac MiXK TUTAHOBHMH PEMOHTAMHU.

CrneKkTpH eKkclyaTaniiHuX HaBaHTAKeHb.

Po3citoBaHHsS HaBaHTaXEHb, IIBUIKOCTCH, TEMIIEpaTyp, BOJIOTOCTI,
3aMMUICHOCT] 1 IHIMX MOKa3HUKIB CEPEIOBUINA, B SKOMY E€KCIUTYaTYEThCS
MallliHa, € OCHOBHOIO MPUYHMHOIO BUIIAIKOBOTO XapakTepy Mpolecy 3MiHA
BUXIJTHMX TMapaMeTpiB. BepcratHe oOnajgHaHHS, sIKe EKCIUTyaTyeTbCsl B
CTaIllOHAPHKX 3aBOJICHKUX YMOBAX, TUM HE MEHIIIE YaCTO CIPUIAMAE PI3HOMAHITHI
HABAHTAKEHHS, TIi/IA€ThCS BIUIUBY BiJI CYCITHIX MAIIIMH 1 arperaris.

CriekTpu eKcIUTyaTalliflHX HaBaHTaXXEHb JUIS PI3HMX MallMH i iX
€JIEMEHTIB MO/IAl0Th 3a3BUYail Y BUTJISIII KPUBUX TYCTHHH IMOBIPHOCTI ISt
BignoBimHOTO (akTopa. Hampukiian, mocmimkeHHsT po3MoIiiay MOTYKHOCTI
Ha INNUHIAENI TOKapHUX  BepcrariB  (puc.la) ToOKasye 3HA4YHY
HEpIBHOMIPDHICTh B 3aBaHTaXXCHHI BEpPCTATiB 1 MaJle BHKOPHUCTAHHS
MaKCHMaJbHO  JIONyCTUMHX  HaBaHTaXEHb. AHAJOTIYHA  KapTHHA
CIOCTEpIraeTbcss 1 B aHai3i PO3MOALTY YacTOTH OOEpPTaHHS IUMUHICIS
yHiBepcanbHUX BepcTaTiB (puic.1.16). Lli 3aKOHOMIpHOCTI MOXYyTh OyTH
omnucaHi 3akoHOM Penes, JorapudmMidyHO-HOpMATBPHUM a00  IHIIMM
ACUMETPUYHUM 3aKOHOM PO3MOALITY.

Jiis OIiHKM HaBaHTaXeHb, IO JIIOTh HAa MallWHY, 3BHYAWHO
BPaxOBYIOTh B3a€MOJIIF0 30BHIIIHIX (aKTOpiB 3 AMHAMIKOIO MAIIHMHH, SKa
CIpUiiMaroyM iX, MOXKE MiJCHIIIOBaTH a00 OCIIa0JIIoBaTh 30BHIIIHIO JifO.
Tak, A7 MEXaHIYHMX HaBaHTaKEHb HAa MAIMHY XapaKTepHa HasSBHICTh



PE30HAHCHUX 30H 3 IBHIICHUMH 3HAYEHHSIMH aMIDTITYZ i, BIATOBIIHO,
HaIpy>keHb B KOJIMBAJIBHUX MPOIECcaX MPYKHOI CHCTEMH.

Jns oliHKM HaBaHTaXeHb, MIO MAIIOTb Ha MAaIIWHY, 3BUYalHO
BPaxOBYIOTh B3a€MOJIiI0 30BHIIIHIX (aKTOpiB 3 AMHAMIKOIO MAIIHMHH, SKa
CIIpHiiMaroun ixX, MOXKE MiICHIIOBaTH ab0 OCIa0IIOBATH 30BHIIIHIO IIifO.
Tak, I MexaHIYHMX HAaBaHTQ)KEHb HAa MAIIMHY XapaKTepHa HAasBHICTh
PE30HAHCHUX 30H 3 IIJBHIICHHUMU 3HAYCHHSIMH aMILTITYZ i, BiAMOBIIHO,
HaNpy>KeHb B KOJHMBAJIBHHX IIpolecax IpyKHOi cucTtemu. HeoOximHo
BpaxoOBYBaTH, IO TIOTEHIIHI MOXIWBOCTI MAalllMHA B JOCATHEHHI
HAMOIBIINX MIBUAKOCTEH, HABAHTAXXEHb, MOTYKHOCTEH TO IO MOXYTh B
BU3HAUYEHOMY TIO€[HAHHI TPU3BECTH J0 HEJOMYCTUMHX PEXKUMIB iX
pobotu. Hampuwkmax, mig dac poOOTH MpEnu3iiHUX MMOCTYHAIbHUX Iap
TepTss (CTONB, CYNOPTIB, TOB3YHIB), SKi TMpAalOIOTh HA HU3BKUX
HIBUJKOCTSIX, CUJIA TEPTS, 110 BUHUKAIOTH B Tapi, MOXKYTh MPHU3BECTU [0
BUHUKHEHHS peJlaKCcaIliifHiX KOJIMBaHb, BHACHIOK YOTO poO0OTa MeXaHI3My
OyzIe HeCTIHKOIO.

3a JaHUX XapaKTEpUCTUK (PPUKLIAHOrO KOHTAKTy Ha Mepexin B
007acTh HECTIMKOTO TEPTS MEPEeBaKHO BIDIMBAE JKOPCTKICTH mpuBoay C i
MIBUAKICTH pyxy V.
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Pucynok 1.1.- Po3ciroBaHHs pe)XHMIB eKCILTyaTanii BEpCTaTiB.

IX rpanuuni 3HaueHHS V., Ta C,, BU3Haual0Th 3anac criiikocti K. >1
3a KOXXHUM 3 ux napamerpiB V/V,, 1 C/C., i1 BUOpaHUX pexXnUMiB poOOTH
MEXaHi3My.

I'panuyni 3Hayenns V,, ta C,, B CBOI 4epry, 3ajexarb Bij
XapaKTepUCTUK CHUJI TePTs 1, B MEPIIy 4Yepry, BiJl Pi3HUIN CTATUYHOIO Ta
JUHAMIYHOTO KOEQIIIEHTIB TEpTs 1 3aJIeXKHOCTI, sSKa OB’ S3YE€ CTATHYHY
CHITY TepTs 3 TPUBATICTIO KOHTAKTY.

Jlo 3aBiaHHs BU3HAYEHHS CIIEKTPY EKCIUTyaTallifHUX HaBaHTaKEHb



BXOJUTh TaKOXX OIIHKAa YMOB, B SIKHX MpPOTikae poOOTa MamWHHU, 1 fAKi
CYTTEBO BIUIMBAIOTH Ha IHTEHCHBHICTD MIPOIECY CTAPIHHSL.

TpaHcnOpTYBaHHS BepCTaTiB Ta MiATOTOBKA 10 PO6GOTH.

Bepcrati TpaHCHOPTYIOTBCSA SIK TEPUTOPIEI0 3aBOAY Mia dac
OJIepKaHHS, TaK i B IEXY.

TpaHncopTyBaTH  BepcTaTd  MOXHAa  MJHOMHHM  KpaHOM,
ABTOHABAHTA)KYBaueM, TPAHCIIOPTHIM 3aCO00M Y BUTIIST OPOHBOBAHMX POJIHKIB.
TpaHcriopTyBaHHS TPAaHCIOPTHUM 3aCO00OM Yy BHIVISII OpPOHBOBAHHUX
ponukiB (puc.l.2) NpUHATHE JMIIE HA KOPOTKI JUCTAHINI Ha PIBHUX
NOBepXHsAX. Bepcrar migHIMAeThCs TiAPABIIYHUM MiAHOMHUKOM (103.1
puc.1.26), AeMOHTYIOTHCS TPAHCTIOPTYBAIBbHI OalIKW 3311y 1 CIIepeny.

a — OpoHBOBaHI PONUKH; O — MITOTOBKA Ta TPAHCIIOPTYBAaHHS BepcTara
Pucynok 1.2 - TpaHcTiopTyBaHHS BepcTara TPaHCIIOPTHAM 3aCO00M Y BHTJISI/II OPOHBOBAHIX

BpoHbOBaHI pOJIMKKA 3a JIOMOMOTOK TiJPaBIIYHOrO i JHOMHHUKA
PO3MINIYIOTh 3TiJIHO 31 CXEMOK TpaHcHopTyBaHHs (103.2 puc.1.20) i1
00epe’HO TPAHCTIOPTYIOTb.

[epeminryBaTi BepcTaTu IIEXOM MOXKHA BOJIOKOM, Ha JICTi abo Ha
CrHemialbHOMY Bi3Ky. IHKOJNIM TpaHCIOPTYBaHHS BEpPCTATIB  MOXeE
3MIMCHIOBATUCh Ha cTajeBux kKotkax & 60 — 70 mm BpyuHy, abo 3a
JIOIIOMOT 010 J1€01/10K.

TpancnoptyBanHs 001agHaHHs KinaciB B, A 1 C, a Takox BepcTaris 3
UYIIK Bcix kiaciB Ha METaleBOMY JIMCTI MOXXHA JONYCKaTH JMILE B
NPUMIIIEHHSX 3 PIBHOIO, YACTOIO ITiJUIOTO0, 3 METOIO 3aro0iranHs BTpaTu
HUMH TOYHOCTI BHACIIIOK CTPYCiB Ta MOILTOBXIB.

TpancnopTytoun 06JaiHaHHS MiAHOMHAM KPaHOM, HEOOXiHO HepII



3a BCE IIEPEBIPUTH BIAMOBIAHICTh BaHTAKOMIIAHOMHOCTI KpaHa Basi
Bepcrara. BaHTaXomiAiHOMHICTh TAHOMHOTO KpaHa MMOBUHHA OyTH OinbIIe
Baru BepcTara.

Crioco0y cTpomyBaHHS BepcTaTa KaHaTaMH MPHUIUIIETbCA Cepiio3Ha
yBara, IO YHMKHYTH MOIIKO/DKEHb BEpCTaTa Ta HEN[ACHUX BHIAIKIB 3
monapMu. B pasi migBimryBaHHA oONmagHaHHA OCOONHMBA yBara Mae
NpUAUISTHCh BipHOMY ypiBHOBa)keHHIO Horo. Ilig yac migiiomy BepcTarta
JUTSL CTPOITYBaHHS BUKOPHCTOBYIOTH MIIlHI BUCTYIIAIOYl YaCTHHH BEPCTATa,
JIOMHK, TIPOTYIIIEHAN Yepe3 CIellialibHi OTBOPU B CTaHHWHI a00 OCHOBI, ab0
nepeadadeHi Uil LUBOTO NPWIMBKH, CIELialnbHI PUMH YU KpPIOKH, B
BIJIIOBITHOCTI 3 MACHIOPTHUMU JIAaHUMH BepCTaTa.

Jns  TpaHCHOpPTYBaHHS — migoMHMM  KpaHom  (puc.  1.3)
BHUKOPUCTOBYETECS KOMIUIGKTHHI TI/IBICHMI TIPUCTpIH, IO CKIAacThesl 3
BaHTAKHOTO TpaBepca (ABOTaBPOBOi Oanku) 1, MiMHOMHMX TAaciB 2, a TaKOX
TIPS TPAHCTIOPTYBAILHUX TIOTIEPEYOK 3 Ta TPAHCIIOPTYBATHGHMX Oaiok 5.
TpaHCTOpTYBaNbHI TIOTIEPEYKH TIOBUHHI (HIKCYBAaTHCS CTOTIOPHUMH KiMbIpiMu 4
npotu OOKOBOTO CIOB3aHHSA. BaHTaXHUH TpaBepc TMOBMHEH MO3MIIOHYBAaTH
4epe3 LeHTp BepcTaTa.

Pucynok 1.3 - TpancnopTyBaHHs BepcTarta MiAHOMHAM KPaHOM

OO0nagHaHHs, yIaKOBaHE B SIIMK, 3a00POHSETHCS IiJHIMATH 32
KPUIIKY. SIIMK MOBUHEH OyTH MiABIIIEHUH HA TPOCaX, IO MiABOASTHCS i
KIHI[ [OJIO3KIB SIIMKA.



PosmakyBanHs OoOMagHaHHA CIii BHKOHYBaTH B BiANOBIAHOCTI 3
BKa3iBKaMH 3aBOJy-BUpOOHHMKa. MarnorabaputHe Jerke oOjaxHaHHS
MOYKHa PO3MAaKOBYBaTW BpYy4HY. s PO3MAKOBKH KPYMHOTaOapUTHHUX,
CepeHiX 1 BAXKHUX MAalIMH B OLNBLIOCTI BUMAJAKIB CIIiJi BUKOPHCTOBYBATU
kpaH. [lim wac migiioMy BBepX KpWINKA 3 OIYHMMH CTIHKaMH SIIHKA
HEOOXITHO CIIIKYBAaTH 3a TUM, 00 HE MOIITKOAWTH BHUCTYMAIOYi YaCTHHU
obOmagnanusa. CtpomyBaHHS 00JagHAaHHS TPOCaMH TMOBHHHE BHUKJIIOYATH
MOJKJIMBICTh TIOIIKO/UKeHHA (apOyBaHHS oOnmamHaHHS abo nedopmarii
BUCTYNAIOYMX YaCTHH. B MICIIX MOTHKaHHSA TpPOCIB 3 TOBEPXHIMH
o0naiHaHHS HEOOXIJHO MPOKJIAJATH 3aXVCHI BaJKU 3 TKaHWHU. KyT Mik
Tpocamu mae Gytu He Ginbumm 30°.

IIpr po3KpUTTI yMakoBKM HEOOXiTHO 3BEPTATH OCOOJIMBY yBary Ha
Te, mOo0 MoNiMepHa IJTiBKAa i AaHTUKOPO3IMHMN marip, sSIKHMH 3alaKoBaHO
oOmamHaHHs, BHIAISINCS TUIBKM IICHAS JOCATHEHHS  0O0JaJHAHHIM
KIMHaTHOI Temriepatypu (IpuOIn3HO Yepe3 48 ToInH), OCKIIBKU B iHIIIOMY
BUIAJIKY iCHYe HeOe3eKa BAHUKHEHHS KOpOo3il Bil KOHIEHCAITIHHOT BOJIOTH.

B xoali MoHTaxy By3JiB OOJaJHaHHS, IO JOCTABJISETHCS B
po3ibpaHOMy BHTIIA[I, iX 3BUIBHSIOTH BiJl 3aXHCHOTO AHTHKOPO3IHHOTO
MOKPUTTSI — MAaCTWIHPHOTO MaTepiay abo crelianbHOTO OiTyMy. 3aXUCHHMA
arap BUAAISIOTH YHCTUM OEH3MHOM abo racoM 3a JIOTOMOTOI0 TEXHIYHUX
cepBetok. [liciisi perenbHOrO0 OUYMIICHHS 1 TPOMUBAHHS JleTaleidl Ha
00po0IIeHi MOBEpXHI HAHOCATH TOHKHH IIap MacTHIIA.

O0J1aiHaHHS, AKE HAJAXOAUTh B 3i10paHOMY BUTJISII, 3BIIBHIETHCS Bij
AHTHKOPO3iMHOTO  TIOKPHUTTS  TichAs  3aKiHYeHHS  MeXaHiyHoro i
SJIEKTPUYHOTO0 MOHTaXKY. Jl0 BUIAJICHHS IOKPUTTS MEPEMILLICHHS PyXOMHX
YaCTHH 00JIaJHaHHS HE JO3BOJISIETHCS.

ITicnst 3akiHUEHHS MOHTaXy OOJIaJHAHHSA OIJIsANarTh. HeoOXimHo
MIEPEKOHATHCH, 1110 BCI KapTepH 1 pe3epByapH YHCTI 1 3aIIOBHUTH iX MacyioMm,
TaK caMo sIK 1 BCi iHAMBIiTyanbHI MICIS MAaIlleHHs, Bi/IMOBIIHO 10 CXEMH 1
KapTy MalleHHSI.

Oo0jamTyBaHHs po0oYHX NpUMillleHb
TpuBane 30epekeHHS TEXHOJOTIYHUM OOJIaJHAHHIM ITOYaTKOBUX
TEXHOJIOTIYHUX MMOKA3HUKIB MOXIIMBE JIMIIEC B Pa3i BCTAHOBICHHS HOTO B
3aKpUTHX OMATIOBAHUX MPUMIIIEHHSIX, K1 3a0€3MEeUYIOTh:
- 3axHCT BiJ aTMOC(EpPHHX ONaJiB;
- 3axHCT BiJ 30BHIIIHIX JyKepel 3aliIeHHS TOBITPS;
- MiJTPUMAaHHS BOJOTOCTI TOBITPSI B MEXax:
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- 40-75% 3a Temmepatypu Hikae 24°C;

- 40-60% 3a TemmepaTypu Hikue 28°C;

- 40-55% 3a temmeparypu Bume 28°C;

- BiJICYTHICTh B MOBITPi1 arpeCHBHUX Ta3iB (IOMyCKAIOTHCS JIUILE
CIJTIIV Ta30MO/IIOHIX KUCIIOT Ta JYTiB).

Bepcratn kmaciB H 1 Il MokHa BCTAHOBIIOBATH B 3arajbHUX
npumimeHHsx. BepcraTy, mo mpamiolTh adpa3uBHUM iHCTPYMEHTOM, Ta
BEpCTaTH, Ha AKUX 00POOIISIIOTh MaTepiai, 0 MIIATH (HAPUKIA]l YaByH)
JUTS 3aXHICTY TIOBITPS BiA 3a0pyIHEHHS aOpa3WBHUM Ta METAJIEBUM ITHAJIOM,
MOBHHHI 00718 THYBaTHCh BiICMOKTYIOUMMH MPUCTPOSIMH.

Bepcratn kiacie B, A i C MarTh BCTaHOBJIIOBATUCS JIHIIE B
130JIbOBaHMX TPHUMIIIEHHAX. HenpuirycTiMo BCTaHOBIEHHS BEpPCTATIiB X
KJIaciB, IO MPALIOIOTh a0pa3WBHUM IHCTPYMEHTOM, Pa3oM 3 BepcTaTamu
IHIIMX THUIIB (KOOPAMHATHO-PO3TOUYBaIbHUMH, TOKAPHUMH Ta 1HIIUMH).

[TpunnuBHA BEHTHIAIIS TPUMIIIEHb, B KX BCTAHOBJICHI BEPCTATH
kiaciB B, A i C, moBuHHa 00JIaqHYBaTUCh TPUCTPOSMH IS TiAIrpiBaHHS
nogitpst. Hopmanbha temmepatypa npumimtess 20°C.

JomyctrMi KoIMBaHHS TeMIepaTypH HaBeeHi B Ta0bmmiti 1.2.

Tabmms 12— [lonmyctmi KONMBAHHS TEMITEpaTypd B BHPOOHHYMX
TIPUMIIIICHHSIX.
Kiac TouHOCTI BepcTara H |II| B A C
JTorycTrmMi KonuBasHs Temriepatypy, 'C 10 5 H2 +1 | £0,5

Homyctumi iHTepBanu Temreparyp it BepctariB kmaciB H i I1 B
3UMOBHH 4Yac MOXX€ 3a0e3levyBaTHCh LEHTPAIBHUM ONAJCHHAM OyIb-
SKOTO TUITY, B JIITHIH Yac — MPUTUTMBHO-BUTSHKHOIO BEHTHIIAIIIETO.

Kpammm omnaneHHsM mpuMmimeHs st BeperaTiB kinaciB B, A i C €
noBiTpsiHe. J{OMyCKaeThCsl TAaKOX BOSHE ONAJCHHS, PadiaTopu SKOTO
MaroTh OyTH po3mimieHi He Omwkue | M BiJ BepcTaTiB 1 00OB’SI3KOBO
3aKpUTI TEIUIOI30JIIOI0UYMMH €KPaHAMH.

Po3mipn Ta myaHyBaHHS TpUMIlIEHb MOBHMHHI 3a0e3levyyBaTH
BIJIBHAH JOCTYN JIO BCIX BY3JIB BEpPCTATiB il Yac PoOOOTH, a TaKOXK
TPAHCIOPTYBAHHS 13 IPUMIILICHHS JUIsl BIATPABICHHAS B PEMOHT OY/Ib-5IKOTO
BepcTaTa Macor 10 10 T.
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JIEKIIA 2. YCTAHOBJIEHHSA BEPCTATIB.

3aranbHi MoJI0KeHHS

VYcraHOBNeHHsT BepcTaTa Ha (YHOAMEHT 1 OMNOpW BIUIMBAE Ha
TOYHICTH OOpPOOKH 1 SIKICTH 00p0OIIOBaHOI MOBEPXHi, MPOAYKTUBHICTH Ta
JTOBTOBIYHICTH BepcTaTa.

Bubip crmoco0y ycTaHOBJICHHS BH3HAYalOTh TaKi OCOOJIMBOCTI
BEPCTATiB:

e BHCOKI BHMOTH JI0 TOYHOCTI 1 SKOCTI TOBEpXHI HOeTajei, o
00pOoOIIAIOTHCS HAa BepcTaTax;

e pI3HOMaHITHICT, JIFOYMX B BepcTaTax HaBaHTaXeHb (3a
XapakTepoM, MICIeM MNPHUKJIAACHHS, BEJIUYMHOIO, CIIEKTPAIbHUM CKJIaJ0M
TO MIO), SKi MO-Pi3HOMY BIUIMBAIOTH Ha IMpale3laTHICTh BepcTaTa Mpu
pi3HHX crmoco0ax ycTaHOBJIEHHS. BuOupaiouwm crocid ycTaHOBICHHS
BepcTaTa, HeOOXiHO BpaxOBYBaTH [0 CTAaTHYHHX HaBaHTa)KEHb — Baru
BY3JIIB BepCTaTa i CHJI pi3aHHs, 1 JMHAMIYHAX HaBaHTKEHh — CHII IHEpIIii,
3MIHHHX CKJIQJIOBUX CHIIH Pi3aHHsI, CWJI, 10 BHHUKAIOTH B TIPAIFOIOUOMY MPHBOI
BiJl yJIapiB B 3a30pax Ta iH.;

e B IMPAKTHUIl PO3PI3HAIOTH MAIIMHA HE YYTIUBI JO KOJIMBaHb, SKi
HAJXOMATH 330BHI 1 HE € JDKepesaMu KOJIMBaHb; MAIIUHY, IO MOTPeOyIOTh
3aXUCTY BiJi KOJIMBaHb, [0 HAIXOASATH 330BHI, I MAIIMHUA 3 JUHAMIYHUMHU
HaBaHTAXXEHHSIMH, 1110 € JDKepeJaMy KOJIMBaHb. 3HaYHA YaCTHHA BEPCTATIB,
Oyayuu pKepenaMy KOJMBaHb OCHOBH, B TOM K€ 4ac MOTPEOYIOTh 3aXHUCTY
BiJl KOJIMBAHB, 110 HAJIXO/ATH JI0 BEpCTaTa.

OCHOBHI BHMOTH, IO BHCYBAaKOTHCS IO YCTAaHOBIICHHS BEpCTATiB
HOpPMAJIBHOT TOYHOCTI TaKi:

a) OOMEeXeHHsI TIPYKHHUX TepeMillleHb CTaHWH (MePEeBaXKHO BaXKKUX
BEPCTaTIB) MiJ €0 CHI pi3aHHS, Bard MepeMilllyBaHUX BY3JIB i 0CAJI0K
byHIaMeHTy;

0) oOMe)xeHHS piBHS KOJIMBaHb, 10 BUHUKAIOTH B TPAIFOFOYOMY BEPCTAaTi;
B) 3a0e3MeueHHs CTaJIOCTI il Yac pi3aHHs B 33JJaAHOMY Jliana3oHi

PEKUMIB Pi3aHHS.

OcHOBHa BUMOT4, 110 BUCYBAETHCS IO YCTAHOBJICHHSI BUCOKOTOYHUX
BEpCTaTiB — 3a0e3MeueHHs HAIMHOr0 3aXMCTy BiJ KOJIMBaHb OCHOB —
BiOPOI30JISIIis.

Haii0inpm1 mommupeHe yCTaHOBICHHS BepCTaTiB Ha (yHIaMEHTH
TpbOX BHIIB: 1) OCTOHHI MiJUIOTM MEPLIOr0 MOBEpXY (3arajbHa IUIMTa
nexy); 2) TNOTOBIIEHI OETOHHI CTpiuku (cTpiukoBi (QyHmamentn); 3)
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CIEIialbHO CIIPOEKTOBaHI MacwBHI (yHmameHTH (iHAMBiTyamsHI abo
TPYIOBi) 3BHYAIHOTO THITY, Ha TIAJISAX 1 BIOPOI30IbOBaHi.
YcraHOBIIGHHS BEpCTaTiB Ha (yHIaMEHTaX 3IiiCHIOEThCs (puc. 2.1):
1. 3 3aKpIIUICHHSAM aHKEPHUMHU OOJTaMH — Ha KJIMHax 3
MIJTABAHHSAM OIIOPHOI TOBEPXHI CTAaHWHH IIEMCHTHUM pPO3YHHOM (pHC.
2.1a) abo Ha peryJbL0BaHUX OINOPHUX eJeMEHTax (TBUHTOBHX a0o
KIIMHOBHX ) Oe3 mijyiBanHs (puc. 2.10);

a) 6) B) r) )
3 3aKpilUleHHSAM OoiTaMH: a — 3 MiIJIMBaHHSAM OIIOPHOI IIOBEpPXHI CTAaHHHH
LEMEHTHUM PO3YUHOM; O — O€3 MmiNTNBaHHS;
0e3 3akpimuieHHs OoiTamMH: B - 3 MIUIMBAaHHSAM; T — HA JKOPCTKHX PETyIhOBAHHUX
oropax; 1 — Ha TyMOMETaJIeBUX ONOpax
Pucynok 2.1 — Cxema ycTaHOBJICHHS BepCTaTiB HA pyHIAMEHTH:

2. 0e3 kpirteHHs 00 TaMU 3 IMiUTMBAHHSAM OIIOPHOI MTOBEPXHi
CTaHWHH EMEHTHUM PO3YHHOM (pHcC. 2.1B);

3. 0e3 KpirtuieHHst bontamu i 6e3 MiTTMBaHHS Ha )KOPCTKUX
METaJIeBUX PEryJIbOBAaHUX OMOPHUX eneMeHTax(puc. 2.1r);

4, Ha MPY>KHUX, 30KpeMa Ha TYMOMETAaJIeBIX ONopax (puc.
2.1n).

Bci HaBeneHi criocobu yCTaHOBJIEHHS BEPCTATiB YKPYITHEHO MOXHA
PO3AUTUTH Ha JBI TPYIH — XKOPCTKE 1 TpykHE. Jl0 )KOPCTKOTO BiTHOCATHCS
TI BUJM YCTAHOBJICHHS BEPCTATiB Ha JKOPCTKUX (MeTajeBHX) omopax (3
KpiTuIeHHsIM a00 0e3 KpiIJIeHHs), KO (yHIaMEHTOM CIYXHUTh TUIHTa 200
OeToHHUI1 OMOK, 10 ONHUPAETHCSA HA MPUPOIHY OCHOBY abo nepekpurts. o
NPY>KHOT'O BIJIHOCATHCS BCI BWJIM YCTAHOBJICHHSI BEPCTATIB HAa MPYKHUX
oropax i Ti BUIM YCTaHOBIICHHS HA )KOPCTKHUX OMOpax, Ko (GyHJaMEHTOM
CIIy’)KUTh OCTOHHMH OJIOK, 110 OMMPAETHCS HA NPYXKHI OMOPHI €JIEMEHTH —
TYMOBIi KMJIMMKH, IPYKHHU 1 1HIIE.

3a KOPCTKOTO YCTAaHOBJICHHSI BepcTarta CTaHWHA 1 (YHIAMEHT
neopMyIOTECS pa3oM. B IIbOMy pa3i BEIMYMHM MPYKHHUX HEpeMilleHb i
piBEHb KOJIMBaHb BiJl CHJIOBUX (DaKTOpiB, 10 AIIOTH B BEPCTaTi, MEHILI, HIX 3a
NPY>KHOTO YCTAHOBJICHHS, aJie BCSl CUCTeMa YyTJIMBA JIO 30BHIIIHIX 30ypeHb —
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0CaJIOK 1 KOJIMBaHb OCHOBH.

Haiibinpmia >KOPCTKICT JTOCATAETHCS B pa3i KpIIUIEHHS BepcTara
aHKepHUMM OOJITaMH, JCIIO MEHIAa — B pa3i YCTAHOBJICHHS 0€3 KPIIICHHS
Oontamu, aje 3 IMUIMBaHHSAM OIOPHOI TTOBEPXHI CTAaHMHU IIEMCHTHUM
PO3YMHOM, 1 IIIe MEHIIIa — B pa3i yCTaHOBJIeHHs O6e3 OoNTiB i 0e3 ImiArBaHHS;
el Crocid BCTAaHOBJICHHS 3aCTOCOBYETHCSI TEPEBAXKHO I BEpPCTaTiB, SKi
MOTPeOyIOTh YaCTOTO MEPEYCTAHOBIICHHSI.

3a TPY)XHOTO YCTaHOBJIEHHS BEpCTaT 130JIbOBAaHWI Bill 30BHIIIHEOTO
cepenoBria. B TakoMy pa3i BIUIMB 30BHIIIHIX 30ypeHb Ha Ipare3laTHICTb
BepcTaTa MEHIIWH, ajie PIBSHb MEPEMIIIICHb 1 KOJMBaHb Bill 30ypeHb, IO Jit0Th
B BepcTaTi OuIbImMi. Pi3HI CriocoOu Mpy»KHOTO YCTAHOBJICHHS 3a0€3MeuyIOTh
PI3HHIA CIIOCIO Yy TIIMBOCTI BepcTara A0 KOJIMBaHb OCHOBH 1 30ypeHb, 10 JIFOThB
Bepcrari. UMM HIKYI YaCTOTH BJIACHMX KOJMBAaHb, SKi BHU3HAYAFOTHCS
YKOPCTKICTIO OTOp 1 MACOIO CUCTEMH, THM BHIIHI CTYIiHb BIOPOi30JIAIIil.

BB cnnoco0y ycTaHOBJIEHHSI HA IPale3JaTHICTb BepCTaTiB.

Bnaue ycmanoenenus eepcmamis na ix npayezoamuicme 6 pasi Oil
CMAMUYHUX HABAHMAICEHD.

st BepcTatiB HOpManbHOI TOYHOCTI BHOIp THITY (pyHIaMEHTY i Horo
PO3MIpH, a THKONM 1 croci0 3akpiluleHHs BepcTaTa Ha IUTUTI, 3HAYHOIO
MipOI0 BU3HAYAIOTHCSl BAMOTAMH YKOPCTKOCTI.

[lomoxeHHs1 BepcTaTa B MPOCTOPi 3MIHIOETHCS JIAIIE T €I Baru
By3/IiB ab0 0OpoOIIOBaHOI JieTalli BHACIHIJIOK 3MiHH TIOJOXEHHS LEHTPY
BalrM CHCTEMHU Ta MEPepo3MNOJIily HaBaHTaKEHb B OINOPHUX eJeMEHTax
Bepcrara abo Ha mimomBi ¢yHmaamenty. Uumm Oinblna Bara i OOIAX
NepeMillyBaHOTO BY37a, a TaKOX MiAJATIMBICTH ONOP BepcTaTa i OCHOBU
byHAaMeHTy, TUM OLIBIINH 3aranbHUI HAXWII BepcTara.

Bryme mapamerpiB ycTaHOBIeHHs Ha naedopMaiiii  €JIeMEHTIB
HECY4Oi CHCTEMH 3aJIeKHUTh BiJI KOHCTPYKIII elleMeHTIB 1 cmocoly
yCTaHOBJEHHSl BepcTara. HaiiOinbmoo Miporo cmocid ycTaHOBIEHHS
BILIMBA€E Ha Jedopmallii TOBIUX CYILIJIbHUX CTAHHH, SKi IPAIIOIOTh Pa3oM 3
¢yngamenTamMu. B 1poMy BUmamKy KOPCTKICTH CHCTEMHM CTaHHMHA —
(byHIaMEHT BU3HAYAETHCS JKOPCTKOCTSMH OMIOPHUX EJIEMEHTIB 1 (DyHIaMeHTy.

YcTaHOBIGHHS CYIUIBHUX CTAHHWH Ha 3arajlbHid IUTMTI 1EXy Ha
JIOCTATHIO KITBKICTh YKOPCTKUX OTOP, HaBiTh 0e3 3akpiruieHHs OonTaMu i
0e3 mijyTMBaHHs, 3MEHIIY€E TPYXHI nepemimeHHst cranuau Ha 30-40%, a 3
KpimieHHAM Oontamu a00 3 MiATMBaHHAM — B 2-4 pasu.
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YcraHOBNeHHS BepcTata Ha IHAWBIMyalbHUN (yHZaMEHT 3HAYHO
migsumye (o 10 pasiB) KOPCTKICThP CTaHWHHM BHACTIAOK B3aeMOMii 3
byHIaMEHTOM.

Jedopmariii kpyTiHHS CTaHUHU 3 (HYHIAAMEHTOM OUTBIIE BIUITMBAIOThH
Ha TOYHICTb, HIX Aedopmamii 3ruHy. BennunHn KyTiB 3aKpydyBaHHS ¢
CTaHMHM TOPHU30HTAJIBHO-PO3TOUYBAIBHOTO BepcTata 3  JiaMeTpoM
mmuHAenst 90MM., 110 BUHUKAIOThH BiJ MEPEMIIIEHHS CTONA 3 JETAIUII0 IS
Pi3HHX CcTIOCO0IB yCTaHOBJIECHHS BepcTaTa, HaBeJeHi Ha PUCYHKY 2.2.

SKmio BepcTaTr KOPCTKO 3aKpiluleHO Ha (yHOAMEHTi, TO BHCOTa
bynnamenty H, cyrreBo BIumBae Ha nedopmanii cranuHn (puc. 2.2).
Kytn 3akpydyBaHHsS CTaHWHH, HE 3aKpiluieHOi Ha (yHIAMEHTi, 3HAYHO
O1ITbILI, HIXK 3aKpIIUICHOT, 1 Maiike He 3aeXath Bi po3Mipy QyHIaMeHTYy.

30inbIIeHHST KITBKOCTI OTIOP MOHA/A JESKAN MIHIMYM IIPaKTHYHO HE
BimOWBaeThcss Ha gAedopmamii cucremu. Tak, B pa3i yCTaHOBJICHHS
KOOPAMHATHO-PO3TOYYBATILHOTO BEpCTaTa Ha YOTHPH, IIICTh 1 BiciM Omop
NpPY>KHI TIEpEMIIlIeHHs TiJ Ji€l0 Bard CTONa 3 ACTAIUIIO, IO MEPEeMIIIlyeThCs B
TIOTIEPEYHOMY HAIIPSIMKY, Maike He 3MiHIOIOThCS.

P ram/m

0,04
0.03
0.02

0,01
0

.\"h— ].
0.4 0.8 1.2 Hem

1 — cTaHuHA 3aKpilUieHa; 2 — CTaHWHA HE 3aKpillieHa.
Prcynok 2.2 — 3anexHicTh KyTa 3aKpyqyBaHHs CTAHHHM BiJl BACOTH Hy, QyHIaMeHTy.

B Bakkux BepcTarax OCHOBHMMHU HAaBaHTA)XKCHHSIMU € HABAaHTAXKEHHS
BiJl Baru, ToMy jaedopmariii CHCTEMH TiJ Ji€l0 CHI pi3aHHS, SK MPaBUIIO,
BUSIBJISIIOTHCS. MEHILIMMH HIXK BiJ] Baru BY3JIiB.

Ha mnoBemiHKy HECy4YMX CHCTEM BaXKKHX BEPCTATIB IIiJ JII€I0
CTaTHYHUX HAaBaHTaKEHb BIUIMBAIOTh BJIACTUBOCTI IPYHTIB. Ha minsHkax 3
IPYHTaMH  BHCOKOI  KOPCTKOCTI  Jiepopmallii  CTaHMH  BEpCTaTiB,
YCTaHOBJICHUX Ha 1HAMBIyanbHI QYHJAMEHTH 1 Ha IJTUTH Ti€l % TOBIIWHH,
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mo 1 Bucora (yHIaMeHTy, Onm3bKi. Ha ningHKax 3 TIpyHTaMH Maioi
YKOPCTKOCTI AOITbHIIIE BAKOPUCTOBYBATH IHAUBIAyanbHI (hyHIaMEHTH.

[Ipu BcTaHOBNEHHI BepcTaTiB 3 JOBCHMMH CTaHMHAMH Ha clabux
IpyHTax ocaaka QyHIaMEHTY MOKe OyTH HEPiBHOMIPHOIO, 1110 MPU3BOJUTH
JI0 BUKPWBIEHHS CTaHWH 1 TIOPYIICHHIO MPSMOJIHIHHOCTI HANpsSMHUX.
OCKiTbKM ~ TPAMOIIHIWHICTE CTAaHMHHM MOXKe€ OyTH  CKOpEKTOBaHa
pETyJIOBaHHAM OIOPHHUX E€JEMEHTIB, IIBUAKICTb 3MiHM OCagKHd B daci
BH3HAYAE TIEPIOTUIHICTH BUBIPKY CTAHWHH.

HeobxiagnicTh 9acTol mepioAnyHOi BHBIPKH 3MYIIYE BiIMOBISITHCS
BiJ] MiAJTMBaHHS ONOPHOI MOBEPXHI JOBIMX CTAHWH LIEMEHTHUM PO3YHHOM;
B TAKOMY BHMAJKy BEPCTATH 3aKpIILTIOIOTH JIMIIC aHKepHUMHU Oontamu. B
3araJlbHOMy BHIAAKy BHCOTY (yHOAMEHTIB 3 JOBIMMH CTaHWHAMH
HEoOXiHO BHOUpPATH Tak, MO0 3a 3aJaHOi NEPIOAMYHOCTI BHUBIPKH
BUKPHBIICHHS CTaHWHHM BHACIHIJOK HEPIBHOMIpHOI ocaaku (yHIAMEHTY He
TIEPEBHIIYBAJIO JIOMYCKY Ha i MPAMOIIHIAHICTb.

Bnnue ycmanoenenus eepcmamis na ix npayezoamuicms 6 pasi Oii
OUHAMIYHUX HABAHMAICEHD.

JuHaMmidHI HaBaHTa)XXEHHA, IO MIFOTh B BEpPCTaTi, MOXYTb OyTH
MONiJIeHI Ha TepioanyHi Ta immyibcHI. Jlo TepiognyHUX BiTHOCSTH
HABAaHTKCHHS, sKI  BHU3HAYAIOThCS  OOCPTAHHSAM  CIIEMEHTIB 3
HEBPIBHOBAKEHICTIO  (3aroTOBOK, HUTIQYBajJbHUX KPYriB TO  II0);
HABaHTa)XXEHHS BiJ CHJ iHEpIii B pa3i Oe3nmepepBHOI 3MiHW IIBHIKOCTI B
BepcTaTax 3  KyJNICHUM, KpPHUBOIIUIHO-NIATYHHUM 1  TOAIOHUMHU
MeXaHi3MaMK; HABaHTAXKCHHS BiJl 3MIHHOT CKJIAJIOBOT CHJIM Pi3aHHS ITiJT Yac
¢dpe3epyBaHHsS, TEpepPUBUACTOrO pi3aHHA Ta iHme. Jlo iMITyIbCHUX
BITHOCATH KOPOTKOYAaCHO 04l HaBaHTAXEHHS, $KI PI3KO 3MIHIOIOTh
BEJIMYHMHY 1 HaNpsIMOK (HAaBAaHTaXXCHHS, IO BHHUKAIOTH IiJ] 4ac PEeBEpCY
BY3IliB, Bpi3aHHI IHCTpYMEHTY TO I0). [lepioguyHi HaBaHTaXEHHS, IO
JIOTH B BEPCTaTi, BHUKJIMKAIOTH MEPIOAWYHI BHUMYIIEHI KOJIWBAHHSI, a
IMIYJIbCHI HaBaHTAXXEHHS — IMITyJIbCHI KOJMBaHHS i Tak 3BaHi 3001
po3Mipy, TOOTO OHOCTOPOHHE 3MIIIEHHS BY3JIiB.

Sxmo BuOip TUMy i po3MipiB (GyHAaMEHTY BEpCTaTiB HOPMaIbHOI
TOYHOCT] 3HAYHOIO MipOI0 JUKTYETHCS BHMOTaMH CTaTHYHOI >KOPCTKOCTI,
TO cI0ci0 3aKpilUIeHHsT Bepcrara Ha (DyHJaMEHTI B TIEpIly Yepry 3ajeKUTh
BiJ Nii JMHAMIYHUX HAaBaHTa)XCHb, SKI BU3HAYAIOTh PiBEHb KOJWBAHb B
cucTeMi, cTaOlIbHICTh BUBIPKH, MIILIHICTh HOTO 3aKpiIUICHHSL.

3a CHiBBiIHOIIEHb IApaMeTpiB, TUMOBUX JUII BEPCTATiB, CHOCIO
YCTAQHOBJICHHS, SIK MPaBWIO, BIUIMBAE JIAIIE HA HIDKHI BJIACHI YacCTOTH
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KOJIMBaHb JMHAMIYHOI CHCTEMH BepcTaTa 1 IPaKTHYHO HE BIUIMBAE Ha
BepxHi. B pa3i ycTaHOBIEHHSI BEpCTaTiB CEpeqHIX po3MipiB Ha 3araibHii
TUIATI LeXy 3 KPIIUIeHHSIM Oontamu abo 3 MiAIMBaHHIM OMOPHOI MOBEPXHi
CTaHWHM HW)KHI BJAaCHI YaCTOTH CHUCTEMH 3a3BHYail 3HaXOIATHCS B MeEXax
20-80 T'm; B pasi ycTaHOBICHHs 0e3 KpiruieHHS (Ha KIMHAX a00 JKOPCTKHX
omopax) — 10-50 I'y i B pa3i yCTaHOBIJICHHSI Ha MPYXHUX omnopax —5-25 I';
AKIIO BEpCTaT BCTAaHOBIIOETbCA HA  IHAWBIAyadbHUH  (QyHAaMEHT
3BHYA{HOTO THITY HW)KHI BJIACHI YaCTOTH CHUCTEMH CTaHWHA - (pyHITaMeHT
ckiagaroTh 10-25 'n.

B Bepcrarax HOpMaJIbHOT TOYHOCTI, 1[0 MalOTh IHTEHCHBHI JiKepena
30ypeHb, HANpUKJIa] HEBPIBHOBAKEHICTH JIBUTYHa a0 NLITi(QYyBaILHOTO
Kpyra, KOJMBAaHHS BY3JiB MOXYTh BHSBUTHUCH IHTEHCHBHUMHU — aMIUTITYIN
KOJINBAaHb CTAHWHU CATAIOTH JIECATHX YaCTOK MiTiMeTpa.

B TokapHMx BepcTaTax IHTCHCUBHHM J[DKEPENOM IEPiOANYHUX
KOJIMBaHb € HEBPIBHOBAXEHICTh 3aroToBoK. Cuim, mo 30yprorTh, Bix
HEBPIBHOBAKEHOCTI 3arOTOBOK BHUKJIMKAIOTh HHU3BKOYACTOTHI KOJUBAHHS
CHUCTEMH.

B pasi 3akpimieHAs TOKapHUX BEPCTATiB, SKi BHUKOPHCTOBYIOTHCS
JUTsE 0OpOOKYM HEBPIBHOBAXKEHUX 3aroTOBOK, (YHIAMEHTHUMH OoNTaMu
CTBOPIOETHCS TOTIEPETHE HAMPYKEHHS Ha OMOPHii moBepxHi craHnHU. Lle
3a0e3reuye MOCTATHIO MIIHICTh 3'€THAHHSI CTaHWHA 3 (PyHAAMEHTOM i
BUCOKY YKOPCTKICTh YCTaHOBJICHHs. Bi1acHi 4acToTH KOJMMBaHb BepcTaTa Ha
OIOpax BUSBISIOTHCS, SK MPAaBWIO, BHIIMMH 32 YacTOTH CHJI, IO
30ypIOIOTH 1 aMIUTITYla KOJIMBAHb €JIEMEHTIB HE MEPEBHUIILYE JIOMYCTHMHUX;
B pa3i YCTaHOBJICHHS LIUX )K€ BEPCTATiB 0e3 3aKpiIuieHHs 00NTaMu YaCTOTH
BJIACHUX KOJIMBaHb BEPCTaTiB Ha OMOpax MOXYTh OyTH OJH3BKHUMH 10
4acTOT Cwi, 1o 30yproloTh. Ha pe3oHaHCHHX peXuMax aMIuTiTyau
KOJIMBaHb €JIEMEHTIB 1 Halpy)XeHHS B OINOPHHUX elleMEHTaX BepcTraTa
BUSIBJISIIOTHCS BHUIUMM 3a jonyctumi. OpHak HMOBIPHICTH THOMNAZaHHS B
pe30HaHC B pa3i 0OpOOKHM KPYIHHX HEBPIBHOBKCHMX 3ar0TOBOK 3HAYHO
MEHIIa, B BHUIAAKy 3aCTOCYBaHHS JKOPCTKOIO YCTAHOBIECHHS 3
MiJTMBAHHSAM OINMOPHOI TIOBEPXHI I[IEMEHTHHUM pO3YMHOM, HiX B pasi
3aCTOCYBaHHSl yCTAaHOBJIEHHS Ha TryMmMoMmeTtaneBi omopu. Came TOMy
BepCTaTH, MNpHU3HA4YeHI I OOpOOKM HEBPIBHOBKEHHX 3arOTOBOK,
YCTaHOBIIOIOTHCS KOPCTKO.

[MopyuieHHsT TOYHOCTI YCTaHOBICHHS BepcraTta Moxe OyTu
BUKJIMKAaHE HE JIMIIEe 3HAYHUMHU CHJIAMHM, L0 JIIOTh Ha MiJOMIBI CTAaHWHH,
ane 1 IMIOYJIbCHUMHM 30ypeHHSMH, SIKi BUKIMKAIOTH OJTHOCTOPOHHE
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3MIIIEHHS B OTIOPHUX EIEMEHTaX BepcTara.

B Bepcratax 3 IKOPCTKMMH CTaHHHAMH HOPYIICHHS TOYHOCTI
YCTAHOBJICHHS TPU3BOAUTH TOJIOBHUM UYWHOM JO HaxWily BepcTraTta.
OCKiNIbKH TaKi BEpPCTaTH, HABITH HE BUCTABIIEHI MO PIBHIO, MPAIOOTH 3a/I0BUTHHO,
iX 33/TOBUTFHO, IX MOYKHA YCTAHOBITIOBATH HA 3aralTbHIH TUIHTI IeXy 0e3 KPITUIeHHS.

B Bepcrarax 3 HEXOPCTKMMH CTaHHHAMH B pa3l MOPYIICHHS
TOYHOCTI YCTaHOBJICHHS HAampsIMHI BHUKPHUBIAIOTHCS, IO BIUIMBAE Ha
BITHOCHI TIEPEMIIIeHHS IHCTPYMEHTY 1 3aroTOBKH, TOOTO Ha TOXUOKH
dbopMu, pO3MIIIEHHS IOBEPXOHb OOpOONIIOBAaHWX JeTalell 1 Ha
NPaBUIIBHICTh KOHTAKTY B HANPSMHHUX. BUKpUBIECHHS HAaNpsSMHHUX MOXKE B
JECSATKHA pa3iB MEPEBUIYBATH BEJIWYHMHU, IO IOMYCKAIOTHCS 32 HOpMaMu
TOYHOCTI.

s BepcTartiB, sKi MpaliOTh 31 3HAYHUMU JIWHAMIYHUMH
HaBaHTaXEHHSAMH, BUOIp croco0y yCTaHOBJIEHHS BH3HAYAETHCS HE JIMIIEC
BAMOTaMHU 3a0e3Me4YeHHs iX HOpMallbHOi Mparne3gaTHOCTi, aje i
30ypeHHsIMU, [0 TEPeJaroThCS BiJ BEPCTATiB, a TaKOX TUHAMIYHUMHU
XapaKTePUCTUKAMH OCHOB, BiJl SKHX 3aJICKUTh PiBeHb KOJNHMBaHb OCHOBH,
IIyM B IPUMIIIECHHI, Tpare3AaTHICTh CYCiAHIX MAIllKH 1 T.1I.

Pexomennauii 3 ycTaHOB/ICHHSI BEPCTATIB HOPMAJIbHOI TOYHOCTI

Bepcratn HOpManbHOI TOYHOCTI B 3aJIOKHOCTI BiJ IX Macu i
KOHCTPYKIIiT MOXKYTh OyTH YCTaHOBIIEHI Ha MiJUIOTY 1eXy, Ha BOy/IOBaHi B
MiJUIOTy TIOTOBIIEHI OETOHHI CTpiukM (CTpiukoBi (yHIaMeHTH) abo Ha
CIEeIialbHO CIPOEKTOBaHI (PyHAaMEHTH 3BHYaiiHOro THITy. Ha mimmory
1IeXy BCTAHOBIIIOIOThH BepcTaT Macoro J10 10-15T 31 cTaHUHAMY KOPCTKUMHU
i cepennboi xopctrocti (I/h < 7-8, | — nomxkuua, h — Bucora neperuny
cTtaHvHM). TOBMIMHY OETOHHOI IUIMTH BHU3HAYAIOTh 3 PO3PaxXyHKy Ha
MIIHICTh 1 mpu3Ha4yalTh He MeHimme 150mm. Ha mimnmory mexy abo Ha
MOTOBIICHI OCTOHHI CTPIYKH BIAMOBIJHOI MIIHOCTI Ta JKOPCTKOCTI
BCTaHOBITIOIOTH 1 OUTBII BaXKKi BepcTatu (Macoro 110 30T).

Ha cnieniansHO cipoekToBaHi PyHIAaMEHTH YCTaHOBIIOIOTh:

. BEpCTaTH 3 HEKOPCTKUMH, ToOTO nmoBrumu (I/h > §), 3i
30ipHUMH  CTaHWHAMH, B SKAX TOTPIOHA KOPCTKICTh CTaHWUHH
3a0e3mneuyeThes 3a paxyHOK (GyHIaMEHTY;

. BaKKi BepctatH (Macor moHaa 10T), MO PO3MIIIYIOTHCS B
1[eXax, TOBIIMHA IIIJOTH SKWX, BU3HAYCHA IMPALE3JaTHICTIO OUIBIIOCTI
YCTaHOBJICHUX B II€XY BEPCTATiB, HEJOCTATHSI JUISI BCTAHOBJICHHS BEPCTATIB
JIaHO1 Macu;
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. BEPCTATH, IO PO3MIIYIOTCS B II€XaX, Mi/IIOTa SIKMX BUKOHAHA
3 HOKOPCTKUM MiACTHIIAI0UNM IapoM (6e3 OeTOHHOI MiATOTOBKH).

BukopucToByI0ThCSl iHAMBINYalbHI 1 IpynoBi GyHaameHnTH. Po3mip
¢byHAaMeHTy B IUTaHI BHU3HAYaeTbcs 3a TabapuUTaMd OMOPHOI MOBEPXHi
cranwHA. BucoTty QyHaameHnTy ans BepcTaTiB Macoro A0 30T BUOHparoTs 3
Tabymmi 2.1.

Tabmums 2.1. - PexomennoBaHa BHCOTa (PYHAAMEHTIB IS PI3HUX
BEpCTAaTIB.

Bepcraru Bucora
dbyHIaMeHTy, M

TokapHi, TOPU30HTATEHO—TIPOTSIKHI, TIO3/TOBXKHBO- 03 \/E
CTpyTaJbHi, MO3A0BXKHBO-(pe3epHi '
[midyBanpHi 04 \/E
3y0opi3Hi, KapycenbHi, BEepTUKAIbHI HAIIIBABTOMATH 1
ABTOMATH, KOHCOJIBHO- 1 0€3KOHCOIBHO-(hpe3epHi, 0.6,L
rOpU30HTATBHO-PO3TOYYBAIBHI
BepTukanbHO - i pagiabHO-CBEPUIHIIbHI 0,6-1,0
[lomepedno-cTpyranbHi, ToBOATHHI 0,8-1,4

ne L - noxuHa pyHIaMeHTy, M.

st BepcrartiB Macoro nmoHaa 30T BUCOTY pyHAaMEHTY MPU3HAYAIOTh
3 yMOBH 3a0e3ledeHHs HeOoOXigHOi J>KOPCTKOCTI CTaHWHU 3a PaxyHOK
byHaaMeHTy (BaXKKi TOKapHi, MO3JI0BXKHBO-PPE3EepHi 1 TMO3T0BXKHBO-
CTpyraiibHi; pO3TOUyBajJbHI 1 TOAIOHI BepcraTH), a TakokK 13
KOHCTPYKTHBHUX MipKyBaHb.

Bepcrat cepeaHix poO3MipiB  MOKHa BCTaHOBIIIOBATH Ha
NepeKkpuTTs. B TakoMy BHUMAJgKy MaloOTh BHKOHYBaTHCh  YMOBH
3a0e3MeyeHHs] MIIHOCTI HECYYMX KOHCTPYKIiH OyniBmi (3 ypaxyBaHHSIM
JUHAMIYHAX HABAaHTAXXEHb ).

ToYHICTh YCTaHOBIICHHSI BEpCTaTiB Ha QYHIAMEHTH 3a0€31eUy€eThCs
pETYyJIIOBaHHSM IOJIOKEHHSI BEpcTaTa 3a JIONOMOTOI0 MiJKIAJI0K, KIHHIB
a00 perynpoBaHMX KJIMHOBHUX YW FBUHTOBHX O1Op. Jisi 0COOIMBO TOYHOTO
1 )KOPCTKOI'O YCTaHOBJICHHS BEPCTaTiB 3aCTOCOBYIOTH CIICIliaibHI YaBYHHI
TUIATH, OCHAIICHI PETyIIOBATEHUME TPUCTPOSMH YKOPCTKO 3aKIIaJICHUMH B
byHaaMeHT.

Ha 3aranbHiii O€TOHHIN IUIMTI LeXy 3 KpiluleHHAM (yHAaMEHTHUMHU
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0oNITaMu BEpPCTaTH YCTAHOBIIOIOT!

. KOJH 1€ MUKTYEThCS BUMOTaMH TEXHIKH Oe3meku (BepcTaTu
CXWJIBHI JI0 TIEPEKUJIaHHS — Pa/liallbHO-CBEP UIHIIbHI 1 BUCOKI BEPTUKAIBHO-
CBEp/UIMIIBbHI; BEPCTATH iHIIUX THIIIB, KOJIM HAa HHUX OOPOOJSIIOTH BasKKi
JIeTaJi, Mo BCTAHOBIIOIOTKLCS 32 JOTIOMOTOI0 KPaHiB);

o B pa3i HeoOXiMHOCTI 3a0e3NMeunTH CIiIbHY pOoOOTY CTaHWHH 1
¢byHaaMeHTHOI MIMTH (BEpCTaTH 3 BIJHOCHO [OBTUMH HEKOPCTKHUMHU
cranuHamu — 1/h>(6-8);

. B pa3i 3HauHOi OuHaMiuHOi il BiJ 3BOPOTHO-TIOCTYMAIHHO
nepeMillyBaHuX Mac (CTpyrajibHi BepCTaTH), BiJ HEBPIBHOBRKEHUX Mac,
110 00epTalThCs Ha IIBUIKICHUX pekuMax (ToKapHi, (hpe3epHi BepcTaTh).

YcraHOBNEHHS 3 KpiluleHHSAM OonTamu (Ha KIMHAX 3 MiATUBAHHAIM
OTIOPHOI MOBEPXHi CTAHWHM 200 Ha PEryJIbOBAHUX OTIOPHUX eJIeMeHTax 0e3
MiATMBaHHS) € HaWOUIBII >KOPCTKHM 1 MOXE 3aCTOCOBYBATHCH JUIS BCiX
BEPCTaTIB HOPMAJIBHOI TOYHOCTI, JUIA SIKMX JOIYCTUME YCTAaHOBIICHHS Ha
miuro3i. B pa3i HeoOXiAHOCTI YacTol BUBIPKH 1 YCTaHOBIIEHHS BepcTaTa Ha
peryinpbOBaHUX OMOpax, MNiAJMBAIOTh JIMIIE OCHOBY omnopu. s
T IBUIIEHHS JKOPCTKOCTI PEKOMEHAYEThCS 3aTsDKKa OONTIB 31 3HAYHUMH
CHJIaMHU.

Jis BepcTariB, 10 BCTAHOBIIIOIOTHCS HA MIAJIOTY 1EXy 1 moTpeOyroTh
NepeyCTaHOBIICHHSI, MOXHa 3aCTOCOBYBAaTH YCTaHOBJICHHsI 0€3 KpiIJIeHHs
Oontamu. be3 kpiruieHHs OoiTaMH 3 IMUIMBAaHHAM OIOPHOI IMOBEPXHI
CTaHWHH IIEMEHTHUM PO3YMHOM MOXKHA YCTAHOBJIIOBATH OUIBIIICTh JIETKUX
1 cepemHIX BEpCTATiB, MO0 BHUKOPHCTOBYIOTbCS B IIHPOKOMY Jialla3oHi
PeOKMMIB Ha oOmepamisx HOPMaIbHOI TOYHOCTI. YcCTaHOBIEHHS 0Oe3
KpiTuIeHHsT OonTamMu 1 0e3 IMiUTMBaHHSA Ha )KOPCTKHUX OTMOpPax JOIMYCKAEThCS
JUI BEPCTATiB, IO MPALIOIOTh HAa HEBAXKKUX PEXHMaX, 3 HEIOBTUMHU
crannHamu (1/h>(5-6), sxi MOTPeOyIOTh YaCTOTO MEPeyCTAHOBJICHHS. 3
METO0 3aro0iraHHs IIBUIKOI BTPaTH TOYHOCTI YCTaHOBJICHHS BepcTaTta
HeoOXimHa (ikcallis peryJpOoBaHOrO OMOPHOIO  €JIeMEHTa OMOpH, TOMY
YCTaHOBJICHHS Ha KJIMHOBHX ITJIKJIAJIKAX HE PEKOMEHITYEThCSL.

Jls 3pydHOCTI TIepEeyCTAHOBIICHHS JIOIIFHO BHKOPHCTOBYBATH OIOPH,
3aKpiIUieHi 10 Beperara.

Ha rymomeraneBux omopax MOXKHa YCTaHOBIIOBATH BEPCTaTH 3
HexxopeTkuMu crannHaMu (1/h<4 —5), siki mpalforoTh Ha JISTKUX PeXUMax 3
BIJTHOCHO HEBEJIMKHMHU AMHAMIYHUMH HABaHTAKEHHSIMU Ta MOTPeOyIOTh
4acTOro IepeyCTaHOBJICHHS. Bepcratw, yCTaHOBJICHI Ha Taki OIMOpH
MPOTATOM TEPIIOTO POKY E€KCIUTyaTallii HoTpeOyIoTh MepioInIHOT BUBIPKH.
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3acTocoByBaTH TyMOMETAJIEBI OIMOPH pAaIiOHAIBFHO IJIsi BEPCTaTiB, SKi
MPAMOI0Th B YMOBaX IHTEHCUBHUX KOJIMBaHb OCHOBH 1 B pa3i HE0OXiTHOCTI
aKTUBHOI BiOpoi30msii BepcTaTis.

VYCcTaHOBIIOBaTH BEPCTaTH HOPMANbHOI TOYHOCTI Ha (yHAaMEHTH
0e3 kpimeHHs 6oaTamMu abo 6e3 MmiTHBaHHS HEeAOMUTBHO.

JIEKIIA 3. POSMIINEHHSA BEPCTATIB HA
OYHIAMEHTAX

BenmnunHn TpYy)XKHHX TepeMilieHh B MICIi 3’ €JHAHHA 3
GbyHAaMEHTOM BHACHiOK Jedopmalii CTaHMHM BU3HAYAIOTBCS 1l
3araJiIbHUMU JiehopMaIlisiMi 1 MICIICBUMH — B 30HI PO3MIIICHHS OMIOPHUX
eneMeHTiB. 3aranpHi Aedopmamii Oe3mocepeqHBO MPHU3BOAATH IO
BUKPUBJICHHA OCi CTaHWHA. BrumB MicueBux gedopmariii  Ha
HETPSIMOTIHIHHICTD HANPSMHUX BH3HAYAETHCS SIK BIATHHAHHAM (PIaHIIB,
TaK 1 30UTBIIEHHSM KOHTaKTHUX jAedopmariii B CTUKaX €JIEMEHTIB OMOpHU
BHACITIIOK 3MEHIIeHHS ()aKTUIHOT IUTOMIi KOHTAKTY.

KoncTpykTuBHe 0popMIIeHHSI ONIOPHUX €J1€eMEHTIB CTAHUH.

Ha XopcTkicTh CyTTE€BO BIUIMBA€ KOHCTPYKTHUBHE O(OPMIICHHS
OMOpHUX YacTUH cTaHUHU (puc. 3.1) OnopHi eneMeHTH CTaHUHHU MOXYTh
odopmIsITUCs Y BUTIsAL (iaHIiB, Jan, kapMmaHiB. JKopcTKicTh (raHIiB B
1,5-2 pa3u BuIIa 3a }KOPCTKICTh Jian. KapMaHu TEXHONOTIYHO CKIJIAHII 32
nanu abo (hiaHil, ane )KOPCTKICTh KapMaHiB B 2,5-3 pa3u BHINA, HIX JIall.
Beenenns pedep Ha (aHISIX MiABHIIYE )KOPCTKICTh 3’ eqHaHHs 10 40%.

Jyiss BIpHOTO KOHTaKkTy B CTHKax OINOPH 1 BHUCOKOI >KOPCTKOCTI
OMOPHUX EJIEMEHTIB AOLIIBHO, 100 HABaHTaKEHHS, IO MEPEJaeThCsl Ha
ornopy Oyno cuMmeTpu4yHuM. sl HBOrO0 PEKOMEHAYETHCSI 3aCTOCOBYBATU
CUMETpHYHE po3MillleHHsS QYHIAMEHTHHUX OOJTIB BiJHOCHO OTIOPH.

B pasi XKOpPCTKOTO YCTaHOBJICHHA 1 3aKpilUIGHHS BepcTara Ha
¢bynaaMeHTi OaxkaHo, 100 KOPCTKICTH 3’ €THAHHS CTAHWHH 3 QyHIAMEHTOM
Oyiga MakcUMalbHO MOXJIMBOKW. JKOpPCTKICTH  1BOTO 3’ €IHAHHS
XapaKTepPU3yeThCs KOCSQIIIEHTOM >KOPCTKOCTI Bepcrata. Jlias 3amaHux
rabapuTHUX PO3MIpIiB OMOPHOI MOBEPXHI CTAHMHHM YWMM OiNblIa KiJIbKiCTh
orop, ToOTO, UMM MEHIIIA BiJICTaHb MiXK ONIOPaMH, TUM OiJIbIIa KOPCTKICTh
OCHOBM CTaHMHH 1 MeHI 11 medopmartii. Ajle 3MeHIeHHs Bigctani | mixk
OIropamH MOHAJ BU3HAYEHI MEXi BUSBIETbCA HeOaXKaHUM, OCKUJIBKY B pasi



21

YCTaHOBJICHHS BepcTaTa Ha HAATO BEIUKY KUIBKICTh OMOP YCKIIAIHIOETHCS
BUBipKa Bepcrata. [lo Toro Xk, Koiu

| <3/Fyn,

ne F,— mioma omopHoi moBepxHi OamMaka (HampuKiIan, KOJIU
F,,=250-350mMM., To 1<800MM) B3aeMHuii BIUHB aedopmarliii GeTOHHOT
OCHOBM Ha TEpEMIIIeHHS CYCiHIX omop OyJe CYTTEBHM, IO TaKOX
YCKJIaIHIOE BUBIpKY. ToMy BiICTaHbP MK OIOpPaMH PIiIKO pPOOIATH
MeHIIo1o 3a 600MM.

OmnopHi eneMeHTH 1 PyHIAMEHTHI OONTH 3a3BUYall PO3MIIIYIOTH 11O
HEepUMETPY OIOPHOI MOBEPXHI CTAHWHH; B BAKKUX BEPCTATaxX 3 MIMPOKHMHU
CTaHWHAMM HEOOXiJHI OmMopHW 1 B cepenHill YyacTWHI CTaHWHH. B Takomy
BUTIAJIKy BUKOPHCTOBYIOTH CIIELialbHI KOHCTPYKIIl OmMOp, a KpiIJeHHs
3IIHCHIOETHCS TOBrUMH OOJITAaMH, IO TIPOXOIATH Yepe3 BCIO CTAaHHUHY.

MOTOBLUeHOK

& mamI Hllﬂ('i'i Be!) THKAJIEHOK
KaDMAHIL CTIHK 00

Pucynok 3.1. - KoHcTpyKkTHBHE 0(OPMIICHHS ONIOPHUX €JIEMEHTIB

AL
AL: é da ‘L: % A
% % Kapmass 3
Jlarm

YcTaHOBJ/IEHHS Ta peryJIlOBaHHS M0J10KeHHSI BepCcTaTiB Ha yHIaMeHTi.

Jnist ycTaHOBJIEHHS OiIBIIOCTI BEPCTATiB HOPMAJIbHOI TOYHOCTI Ha
¢byHIaMEeHTax, a TaKoXk TOYHHUX BepCTaTiB Ha (PyHZaMEHTHUX OJIoKax
BUKOPHCTOBYIOTH JKOPCTKI OTIOpHI €IEMEHTH - IUTUTH, MiAKIAIKH, KINHOBI
OalmMakw, JOMKpaTH Ta iHIIIe.

Onopu MaroTh 3a0e3MeuyBaTH 3PYYHICTh PETYIIOBAHHS IMOJIOKEHHS
BepcTaTa i 30epeXeHHsI LOTO IMOJIOKEHHS Ta MATH BHUCOKY >KOPCTKICTb.
JJis 3py4HOCTI PeryIIOBaHHS TOJOKEHHS CTAHIMHU 32 BUCOTOI HEOOXiIHO,
o0 peryioBaJbHHNA €JEMEHT JIOCHTh IPOCTO IEpeMillyBaBcs B
BEPTUKANbHIN TUIOIIMHI SK BBEpX, Tak i BHM3. Ilig dWac perysroBaHHs
MIOJIOKEHHS! B BEPTUKAIbHIN IUIOLIMHI YCTaHOBJICHHSI B TOPU30HTAJIBHOMY
HanpsiMi He TIOBUHHO TOPYIIYBaTUCh, IO MOXKE Bi0yBaTHCh, HANPHUKIIA],
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32 3HAYHUX CHJI TEpTS Ha IJOIMIBI CTAaHWHM, SKIIO PETYITIOBATBHUN
€JIEMEHT 3MIIIY€ETHCS BITHOCHO CTAaHUHH.

s BepcratiB, AKi 4acTO MEpeyCTaHOBIIOIOTH 3PYyYHO, KOJIU OMopa
3aKpillieHa 3 BEpCTaTOM i IEPEHOCHTHCS Pa3oM 3 HUM.

st 36epekeHHs cTablIbHOTO TIOJIOKEHHS BEpCTaTa PeryTtoBaTbHUI
€JIEMEHT IMOBHHEH (iKCyBaTHCS, HANPHUKIAT 32 JOIMOMOTOI0 KOHTPrailoK.
Axmo ¢ikcamis BiACYTHA, a TepTs B €JIEMEHTax 3HauyHE TO BHACIIJIOK
OTHOCTOPOHHBOTO 3MIIIEHHS EJIEMEHTIB TOYHICTh YCTAaHOBKH BepcTaTa
MIBU/IKO TOPYUIyeThCA. [HKOMM /sl 3MEHIICHHS TepTsS KOHTaKTYIOUi
MOBEPXHI OMOPHUX €JIEMEHTIB MAaCTATh KOHCUCTEHTHIUM MacTHIIOM.

Bucoka >KOpCTKICTH oOmopu 3a0e3ledyeTbesi 3a PaxyHOK SKOCTI
KPITUICHHS 1 BUCOKO{ SIKOCTI CTUKOBHUX MOBEPXOHB 3a BiJIMOBIIHUX PO3MIpiB
1 HaBaHTaXCHb Ha omopy. Yum OUIbII  po3MipH, Kpaia SKiCTh
BUTOTOBJICHHSI OIOPHUX TIOBEPXOHb 1 OUIBIIMA THCK B CTHUKaxX, THM
JKOPCTKICTh OTIOPH BUIIIA.

Bci opceTKi omopH 32 BUIOM €JIEMEHTY, KU PETrYIIO€ TOI0KSHHS
BEPCTATy 32 BUCOTOIO, MOYHA MOJAUTUTH Ha KJIMHOBI 1 TBUHTOBI.

Ha#impocTimiM BHIOM JKOPCTKHX OTIOPHHUX €JIEMEHTIB € TMPOKJIaIKH
a00 KIIMHU, SKi BUKOPUCTOBYIOTH MEPEBAYKHO IJISl BUBIPKH BEPCTATIB, IO
MiTMBAIOTECS, 1 HE TOTPEOYIOTh MEPIOJUYHOTO PETYIIOBaHHS. TOUYHICTH
BUBIPKM BEpCTaTa, BCTAHOBICHOTO Ha KJIHMHAX Oe3 MiJJIMBaHHS, IIBUAKO
HOPYIIYETBCSI, IO JUII BEpPCTaTiB 3  HEKOPCTKUMHU  CTaHWHAMH
HETPUITYyCTUMO. B 1IbOMY BiIHOIIIEHH] TUIOCK] MPOKIAAKH MarOTh IepeBary
B TIOPIBHSHHI 3 KIMHAMHU. AJle peryJiOoBaHHs TIOJIOKEHHS BepcTaTa Ha
MpOKIaaKax moTpedye OimbIoro 4vacy, HiX Ha KiuHaX. JKOPCTKICTh
MPOKIAJ0OK Ta KJIWHIB HIKYa, HDK ONMOPHUX EJIEMEHTIB 1HIIUX BHIIB i
ckiagae 50-100 H/mxwm. [lnst BepcraTiB 3 >KOPCTKMMHU CTaHUHAMH, SIKi
JIOMTyCKaloTh po0OTy ©Oe€3 MiAJIMBaHHS, 3aCTOCOBYIOTH NPOKIAJAKH 3
HEMeTaJIeBUX MaTepiaiB.

KoncTpykuii onmopHuX ejieMeHTiB

Koncrpyxkiii MIPOCTUX KITMHOBHX OammakiB (puc.3.2)
BUKOPHCTOBYIOTBCS JJII BEPCTAaTiB, IO 3aKPIILIIOIOTHCSA OostamMu i
noTpeOyTh TMepioAuYHOl BHUBIPKUA. BiJCyTHICTHP CcaMOyCTaHOBHOTO
€JIEMEHTY B KOHCTPYKIIi OIMOpM BU3HAYAE HEMHHYYI MEPEKOCH OMOPHHUX
MOBEPXOHB OalIMaKa i CTaHWHH.

st o6cTaBuHa, a TAKOXK PO3MilIeHHS pyHIaMEHTHOTro 00JITa MOpsA 3
OaiMakoM, OOYMOBJIIOIOTH JI€SKE 3HIIKCHHS KOPCTKOCTI 3’ €IHAHHS
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CTaHWHH 3 (YHAAMEHTOM BHACIHIJIOK HEPIBHOMIPHOTO PO3MOJITY THUCKY B
cTiKkax 1 MicmeBux medopmariii  (maHIiB CcTaHWHW. bimeImm BHCOKA
JKOPCTKICTh ~ 3a0€3MeUyeTbcss B Pa3l  CHUMETPUYHOTO  PO3MilLIEHHS
¢byHaaMeHTHOTO 60NTa BiHOCHO Oarmaka (puc. 3.2 6).

IlepemilieHHs KiIMHA 3M1HCHIOETHCS 00epTaHHIM I'BHHTA (puc. 3.2a)
a0o raiiku (puc. 3.26). SIKII0 KIWH NMEpeMIIy€eThCs TBHHTOM TUTBKU B OJMH
0ik —“BBepx”, TO B iHmMMHA Oik —‘BHM3”- KIMH MigIITOBXyeTbes. Lle
YCKJIaIHIOE PETYJIIOBaHHS TMOJIOKEHHS BepcraTta. PerymioBanHA 1 Qikcaris
TOPU30HTAIBHOTO MOJIOXKEHHS CTAaHHHU 3a0e3MeuyeThes CIeiaTbHUMU
TBUHTAMH, SKi a00 YCTaHOBIIOIOTBCS Oe3mocepenHho Ha Oamimaky, abo
OKpPEMO — Ha CIelialbHUX OTopax, 3aKIaeHuX B (yHIaMEHT.

4| ¥

KimieoBi onopu
TIJBHINEHHOI JXOPCTKOCTI

[ g )

&

IIpocri KnHOBI omopH

Pucynok 3.2- Konctpykuii nmpoctux Pucynok 3.3- Koncrpykuii onop
KJIMHOBUX OIIOp iIBHIIEHOT )KOPCTKOCTI

Haii0inbm gocKoHami 1 KOPCTKI KOHCTPYKII KIMHOBHX OIIOP
HaBezeHi Ha (puc.3.3). Koncrpykiisi puc. 3.3a 3aCTOCOBYETHCSI TOJIOBHUM
YUHOM JJIS1 BUCOKOTOYHUX BEPCTATIB, L0 3aKPIIUIIOIOTECS Ha (yHIAMEHTI,
CaMOYCTAHOBJICHHS 3a0e3MeuyeThcss CHEpUYHOI IMali00I0; KOJIM KIUH
nepeMilllyeTbcsl CHIIa TEpTs Ha ONOpHIM MOBEpXHI He Ji€; KIHH
nepeMintyeTbcs B o0uaBa 00k oOepTaHHSIM TBUHTA; GyHAaMEHTHUH OONT
NPOXOJIUTh Yepe3 cepefuHy Oammaka. Omopu Takoi KOHCTPYKIIT MOXKHA
BUKOPUCTOBYBATH 1 JJIsl YCTAHOBJICHHS BEPCTATIB, IO HE 3aKPIIIFOIOTHCS
Oonramu. Jlns BepcTatiB, sIKi MOTPEOYIOTh 4YacTOro NEpEyCTaHOBIICHHS,
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OIIOpa 3aKPIIUTIOETHCS 10 CTAaHWHM 3a JIOTIOMOTOI0 0OJITa, IO MPOXOIUTH
4yepe3 OTBOPH B OaIlIMaKy i B CTaHWHI.

B omnopi, mokazauiii Ha puc. 3.36, MpaBUIbHUN KOHTAKT B CTUKOBUX
MOBEPXHAX 3a0e3MeUyeThCsl PETYIIOBaHHSAM TIONOXKEHHS BCi€i omopu
BIZIHOCHO CTQaHWHHU TPHbOMa DEryJIOBAJLHUMH T'BHHTAMH, IO BKpyYeHi B
KOPITyC OIIOpH 1 ONMUPAIOTHCS HAa IMONEpPENHbO HakiaaeHi Ha (yHIaMEHT
MmeTtaseBi npoknanku. Ilicms rpy0oi BHBiIpKM BepcTara OcHOBa OarMaka
MiUIMBaeThCs. TOHKE PpEryiioBaHHS 3IIHCHIOETHCA KIMHOM  IICIS
3aTBEpAIHHS [IEMEHTHOTO PO3YHHY ITiIJTHBAHHS.

Koncrpyxkuii TBUHTOBHX OTIOPHUX €JICMEHTIB, 10

BUKOPUCTOBYIOTBCSI Ui BEpPCTATiB, fAKI 3aKpIILTIOIOTBCS  OONTaMH,
npuBenieHi Ha puc. 3.4.
KopctkicTs HalimpocTimx TBUHTOBUX omnop (puc.3.4a) Aemo HmK4Ya HiK
JIOCKOHANKMX KJIMHOBMX. Lli omopu mpeacTaBisitoTh CO00 CYIUIBHI abo
MTOPOKHUCTI TBUHTH, BKPYYCHI B JIAlly CTAHWHU a00 B CIEIlialIbHy CTalleBy
BTYJIKY, 3aKJaJicHy B CTaHWHY JUIS TOTO, 100 YHUKHYTH Hapi3yBaHHS pi3i
Oe3mocepelHbO B CTaHWHI. B THX MicLsIX, /e ONMOPHI TBHHTH OMHPAIOTHCS
Ha ¢yHIAMEeHT B OETOHHUH MacHB 3aKJIaJal0Th METalleBi IUIUTH, KOJOAKH
Ta iHme. SIKmo peryitroBaNbHAN 1 (yHIAMEHTHHHA OONTH PO3MIIIEHHI
CHIBBICHO, JKOPCTKICTh OINOPH BHUSBISIETHCSI CYTTEBO BHILOIO, HIXK KOJIH
HecmiBBicHO. st 3a0e3nedyeHHS CTAaOIIBbHOCTI ITOJIOXKEHHS CTaHHHH
PEeryIOBAIBHUN TBHHT KOHTPUTHCS.

E 5
—1
)|
] 8
-

a §) B

Pucynok 3.4 — KoHcTpykuii TBHHTOBHX OIOp Ta BEPCTATIB, SKi 3aKPIILTIOIOTHCS
GonTamu

B cknamHuUX TBHUHTOBUX OIOpax CaMOYCTAHOBIICHHS CTaHWUHH
3a0e3neuyeThes 3a JONOMOrolo chepruuHux maid. XXopeTKicTh Takux omnop
B pasi Jo0poi 3aTsHKKM (yHAaMEHTHOro 0OJTa, SK MPaBHJIO, BUINA HIK Y
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MPOCTHX 1 OJIM3BKA 10 KOPCTKOCTI KIIMHOBUX OMOp. B pasi BUKOpHCTaHHS
MPOCTHUX OIMOpP YCKJIaIHEHO 30epeKeHHs CTa0lIbHOTO MOJIOKEHHSI CTAaHUHU
B TOPHU3OHTAJBHIN TUIOMIMHI. B ckIamgHuX omopax MoOJ0KeHHS (iKCyeTbCs
crienialbHUMH YIIOPHUMHU TBUHTAMHU.

KoHCTpykIlii TBHHTOBHX OMNOp, SKI BHUKOPHCTOBYIOTHCS — JUIS
YCTaHOBJICHHSI BEpCTATiB, IO HE 3aKPIILTIOIOTHCS OONTaMH, HaBelIeHI Ha
puc.3.5. Haiinpoctima omnopa (puc. 3.5a) Ma€ HEBHCOKY MOPCTKICTh i
notpedye 3akianaHds B (hyHIAMEHT METAJIEBHUX IUIUTOK, Ha SKi ITOBUHHI
OINUPATUCH PETYIIOBATIbHI TBHHTH.

:3"5';‘4

a

Pucynok 3.5-KoHCTpyKmii TBHHTOBHX OIOp, IIO BUKOPHCTOBYIOTHCS IS
BEPCTATIB, SIKI HE 3aKPIILTIOIOTHCA OOJITaMU.

I'BunTOBI TOMKpaTH (pUC. 3.50) BUKOPUCTOBYIOTH AJISl YCTaHOBIICHHS
BEpCTaTiB, SIKi HE MAalOTh OTBOPIB B cTaHuHi. [l BepcTaris, sIKi MalOTh
OTBOPH B CTaHWHI 1 MOTPEeOYIOTh YacTOro IepeyCTaHOBJIECHHS, IOIIBHO
BukopucroByBat omopu OX-1 (puc. 3.5B), sKi 3aKpiIUIIOIOTBCS [0
Bepcrata. [lopiBHSIHO BHCOKa KOPCTKICTh IIi€i OMOpU 3a0e3MeuyeThes
IUISIXOM TPUTHPAaHHS KyJIBOBOIO KiHI OMOPHOTO TBHHTA 1O TOBEPXHI
rHi3ga B omopHidl muurni. CamMOyCTaHOBIEHHS OHOPH 3a0e3MeUyeThCs
HAXWJIOM PEryJIIOBaJIbHOTO IBUHTA BIAHOCHO IUIMTHU. J[J1si 30epeKeHHs Bij
3MIIICHHS  B3JIOBX  (YHIAMEHTY Bil 3HAYHHX  TOPU3OHTAIBHUX
HaBaHTa)XEHb JI0 HIDKHBOI TOBEPXHi OMOPHOI IUINTKH NPUKJICIOETHCS TOHKA
T'yMOBa IPOKJIA/IKA.

3akpinieHHs: BepcTaTiB Ha QyHIaMeHTaX
Haiibinpmn HagiiiHe 1 JKOpPCTKE 3aKpilIeHHS BepCTaTiB  Ha
¢dbyHmameHTax 3a0e3meuyeThcsi 3a JIOMOMOTOK (PyHAaMEHTHUX OOJNTIB.
Hapanraxenns Ha ¢pyHAaMEHTHI OOJTH BiJl BEPCTaTiB MOPIBHSIHO HEBEJUKI
1 po3mipu OONTIB, SIK IPAaBUIIO, BUOMPAIOTH 13 KOHCTPYKTHUBHUX MipKyBaHb.
Bubupatoun po3mipu 601Ta MOKHA BUXOJUTH 3 TOTO, 100 HANpYKEHHS B
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eJIeMeHTaX OMOpH, 30KpeMa, Ha ii MmiOMIBI, i Yac 3aTsHKKU Oonrta OynH
ONM3BKUMH JI0 TPAHUYIHO JAOITYCTUMUX.

B 3anexHocTi Bifg crnocoOy YCTaHOBIIGHHS 1 3aKpiljIeHHS B OeTOHi
¢dbyHaaMeHTHI 001TH MOXYTh OyTH PO3AUICHI HA TPW TPYHH: a) TIyXi abo
3anMMBHI OONTH, 3aKiajeHi B OeToHHOMY (yHIameHTi; 0) 3iomHI OonTH,
yCTaHOBIJIEHI B (yHIAMEHTI TakK, I[0 CTPIKEHb OONTa HE Ma€ 34YeTUICHHS 3
OCTOHOM, a aHKEepPYBaHHS 3JIMCHIOEThCS 3a JIOMIOMOTOK), HANPHUKIIA],
3aKJIaJHUX TUTUT; B) OOJITH, IO BCTAHOBIIOIOTHCS B TOTOBOMY (PYHIAMEHTI
YKpY4dyBaHHSM B  TIONEPEeIHBO  3aKkiafeHi (yHIZaMeHTHI  raiikw,
3aKpilUICHHSIM B Ma3aX MOHTaXHOI miajorum abo B CBEPJIOBHHAX, IIO
BUKOHYIOTBCSI B TOTOBOMY (D)YHIaMEHTI.

KpimieHHs HaWOIbII TPOCTHMHU TIIYXHMH OONITaMH 3 BiATWHAHHIM
(puc.3.6a) BUKOPHCTOBYETBCS JJIsl BEPCTAaTiB CEpemHIX pPO3MIpiB 3
MOPIBHSIHO HEBEMKUMH JliaMeTpaMu OONTiB. 3acTocoByBaTH O0ONTH
niametpom 0<14 MM He pekoMeHIyeTbcs. JIOBKMHA 3aKyIagaHHs OOJTiB,
gKa TPHU3HAYAETHCS 3 YMOB OJHAKOBOI MIIHOCTI 0OonTa i OGETOHHOTO
MacuBy, 3a3Buyail Oeperbcs 1=(13-15)d. [Ins OonTiB 3 meEpioAUYHOrO
npokary (puc. 3.68) abo 3 Haciukamu MoxkHa Opatu 1=(10-12)d. Ha kinipsix
ragkuX OOJNITIB BUKOHYIOTh KPIOKH, PO3ABOEHHS (prC. 3.60), TOTOBIIECHHS;
KPIOK 1HKOJIM 3a4ilaloTh 332 TOPU3OHTAIBHUN METaleBHH CTPHKEHb Ta
inme. ®dopma kiHIg 0OoJiTa HE Ma€ 3HAYCHHS, OCKUIBKM MIIHICTh 1
KOPCTKICTh 3’€HAHHS BU3HAYAETHCS 3YCIUICHHAM CTPIDKHA Oonra 3
oetonoM. Bixcrans Bij Oonrta 110 rpaHi pyHaameHty [ > 4d ; mixk Ooitamu
I, >6d.

I'myxi Gontu 3 aHKepHOI IUMTOK (puc. 3.6T) 3aCTOCOBYIOTH 3
6onramu giamerpom d > 24 MM; IUIUTY MPUBAPIOIOTH a00 MPUKPYUYIOTH;
PO3MIpH TUINTH a = 4d, riubuHa 3aknanansst 1=(10-12)d; ¢>10d; ¢,>6d.

a 6 B r bt
Pucynok 3.6 - ['myxi abo 3anuBHI pyHIaMEHTHI OONTH.
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Jns cripoIlleHHs yCTaHOBIIEHHS BepCTaTiB Ha OamMakax 1HKOJH
BEepPXHI KIHIIl TIyXuX OONTIB PO3MINIYIOTh HW)XYE OMOPHOI IMOBEpPXHI
OammMaka; B TakoMy pasi OOJNT BHUKOHYIOTH CKIIAJICHUM a0o0 3aTATYIOTh
¢irypHoto raiikoro (puc. 3.61).

Jns  ycTaHOBIEHHS BaXKHX BEPCTaTiB HA  IHAWBIAyaTbHUX
¢yHIaMeHTax  dacTillle BUKOPHCTOBYIOTH  3aKpIIJICHHS  BEpCTATiB
3HOMHHMMH (YHIAMEHTHUMH OOJTaMH 3 3aKJIaJHUMH aHKEPHUMHU IUTUTAMHU
abo 3 i3omorounMu Tpybamu (puc. 3.7). AHKepHY apMaTypy 3aKiIalaloTh B
¢bynmamenT mig yac OeroHyBaHHSA. bonTtm, 3a3BH4ail  BETMKHX
po3mipiB(d>30MM), YCTaHOBIIOIOTH B THI3JA IMiJl YaC MOHTaXy BepcraTa i
3’€IHYIOTh 3 IUIMTOIO Pi33i0 ab0 3a JIOMOMOTO0 CIelialbHOTrO 3amKa. Jlis
OONTiB 3 AaHKEPHMMH IUIMTAMH PO3MIpH IUUTH a~(5-6)d; raubuHa
3akinaganus 6ontiB / ~(5-10)d, (Menme 3HaueHHs s 6etony mapku 300,
oinbire — mapku 100); BigcTanp Bin 6odTa 10 TpaHi GpyHIAMEHTY MOBHHHA
Oytu He MeHmioro 3a 15d. [y 60aTiB 3 i30mor0unmu Tpybamu [ ~(10-12)d,;
c=6d; ¢1>10d.

B pa3i ycraHOBIEGHHS BepCTaTiB Ha 3araibHiil MMTI 1exy abo
MEPEeKPUTTI BHUKOPHCTOBYIOTh KpITUIEHHS OonTaMM Ha MOHTaXHHX
miurorax abo ¢yHmameHTHHX MmuTax (puc. 3.8), a TakoX KpIIJIeHHS 3a
JIOTIOMOTOI0  OOJITiB, IO YCTaHOBIIOIOTH B CBEPAJOBHHH Ha TOTOBUX
dynnamentax (puc. 3.9).

Pucynok 3.7 - 3itfomui GpyHmamMeHTHI O0ITH.
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Pucynox 3.8 — KpimieHHs BepcTaTiB Ha MOHTaXHHX IUIMTax: a)-3 LIBeJepiB, 0)- 3i
3BapHHX OAJIOK.

KpirutenHss 3a  gomomoror OONTiB, IO YCTAaHOBIIOIOTHECS B
CBEp/UIOBHHH Ha TOTOBUX (YHJAMEHTaX, XapaKTepU3YeTbCS BHUCOKOIO
TOYHICTIO Ta MIBUKICTIO pOOIT, TIOB’S3aHUX 3 YCTAaHOBJICHHSM BEpCTAaTa.
OTtBopH Tif OOJATH CBEPIIIATH 3a JOMOMOTOIO CIICHiaThHUX TMEPEHOCHHUX
BEPCTATIB aJMa3HUM ab0 TBEPAOCIUIABHUM IHCTPYMEHTOM 3a PO3MITKOIO.
MoOXyTh BHKOPHCTOBYBATHUCH MpsMi OONTH B BUIJISIAI CTPYIKHS, IO
3aKPIILTIOETHCS B CBEPAJIOBHHI 32 JOMTOMOTOI0 €MOKCHIHOTO KJIeto abo
TyMOBOi aHKepHOI yacTuHH (puc.3.9 a), i KOHIYHI, O 3aKPIILTIOIOTHCS 32
JTIOTIOMOTOF0 IIEMEHTHOT'0 3a4eKaHoBaHHs (puc. 3.9 0), po3mipHUX IaHr abo
BTYJOK (puc.3.98).

Bontu Ha emokcuIHOMY Kiiei MOXKYTh YCTaHOBIIIOBATHCH, SIK JI0, TaK 1
MiclIsi MOHTaXYy 1 BHBIPDKM BepcTara, 4epe3 OTBOPH B OINOPHUX Jiamax
craHuHu. | mubuHa 3akinananusg oonris [=10d.

Pucynok 3.9 — Kpinnenns BepcrariB 6oiTamu, OI0 BCTAHOBJICHI B CBEPUIOBHHAX Ha
rotoBux (yHIAMEHTaX: a - MPSAMHUMH OONTaMH 3 T'yMOBOIO aHKEPHOK YacTHHON; O, B -
KOHIYHIMH OOJNTaMH.
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Jnst 3axpimieHHss OONTIB 3aCTOCOBYIOTh €MOKCHIHI KJlei XOJIIOIHOTO
3arBepAinas. ToBiwHa KiIeiioBoro mapy mns 6ontiB d=10-48mm Geperbes
3-8MM. [{i1st piIBHOMIpHOTO pO3MOALTY K€ OONTH B OTBOpax LEHTPYIOTh
3a JIOTIOMOT0I0 (PIKCYIOUHX Kilelb.

Koniuni Oontm, Mo 3aKpilbIIOIOTh 3a IOIMOMOTOI0 IIEMEHTHOTO
3a4eKaHIOBaHHs, 3aKiafgaloTh Ha raubuay 1=10d. [ns  kpituteHHs
BUKOPUCTOBYIOTh LIEMEHTHHH PO3YMH 3 HeMeHTy Mapku He Hmkde 300.
Bontn MokHa BBOOWTH B eKcIuryartamiro depe3 10 ni6 3 MoMmeHTy
3aKJIaJaHHs.

Koniuni OonTe 3 pO3MIpHUMH LAHTaMH a0o0 BTYJIKaMH Jai0Th
MOJKJIMBICTh €KCIUTyaTyBaTH BEpCTaT 0e3MOCEPEeHBO MiCisl YCTaHOBICHHS
6ontiB. I'mubuHa 3akmamanas 1wmx Oostie |=(7-8)d. s yrBOpeHHS
OTBOpPIB B yHIaMEHTaX IiJ] KOHIYHI OOJITH 3 PO3MIPHUMH IIAHTaMH, SIKi
NnoTpeOYIOTh KOPCTKUX JOMYCKIB Ha JiaMeTp OTBOPY, BUKOPUCTOBYIOThH
BEpPCTaTH ainMa3HOTO CBEpIUTiHHA. B pa3i KpituleHHS BepcTaTiB Ha
MOHT@XHHUX TMiaymorax abo (yHZaMEHTHUX IUIATaX IS 30UIBIICHHS
JeMI(pyBaHHS 1HKOJIM i/l OTMOPH MiAKIAJaI0Th MPOKIAIKU 3 HEMETAICBUX
MaTepiaiis.

JIEKIIA 4. BIBPOI3OJIAIIA BEPCTATIB.

Bibpoizonsiis BepcTaTiB MOXKe 3/[IHCHIOBATHUCH YCTAHOBJICHHSM Ha
NPYKHI OTIOPY HA MiIIOTY 1eXy, a00 YCTaHOBJICHHSIM Ha MPY>KHO ONEepPTHH
¢bynnamenTHuil Onok. Konu ycTaHOBJIGHHST BHKOHYETbCS Ha IIiJUIO3i,
BUKOPHCTOBYIOTHCS BiOpOI30JIOIOYI OMOpH 1 TIAKIAAKH, SKi MOXYTh
PO3MIIYBaTHCh OE3MOCEPEHBO ITiJ] CTAHUHOI a00, B JESKUX BHIAJIKAX,
MiJ] JONOMIKHOI IUIUTOI, Ha SKY BEPCTAT YCTAHOBIIIOKTH 3 METOMO
TiIBUIICHHS KOPCTKOCTI CTAHWHH 200 3MiHHM PO3MIIIEHHS OIMTOPHHUX TOYOK.

Bi0poizo.oroui onopu.

Bibpoizomniorodi  onopu  po3pi3HSAIOTHCS MaTepialioM IMPYKHOTO
eleMeHTa, KU Moxe OyTH: TYMOBHUM, TyMOMETQJIEBUM, METAJIEBUM 3
MpYyXHHAMU 1 3 00 €MHOI JpOTsAHOI ciTku, 3 (erpy, mpoOku i TO 1IO.
BinpmicTh TakuxX OMOp MaroTh JIIHIHHY XapaKTEpUCTHKY 1 3a0e3redyroTh
onepxanns f,>70 'y 3a maBanraxens 1000-40000 H.

PiBHouactoTHi TymomertaneBi omopu OB-31 i OB-33 (puc.4.la)
MaloTh JKOPCTKICTb NPHUOIM3HO MNPOMOPLIHHY HAaBAaHTAXEHHIO, 1 TOMY
4acToTa BJIACHUX KOJIHMBaHb BEPCTATA MAJIO 3aJISKUTH BiJ] HABAHTAXKCHHS Ha
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oropy.
e cyrreBo cmpomrye migdip OmMOp, OCKUIBKKM HE TOTPiOHO

pO3paxoByBaTH OIOPHI peakilii BiJi Baru BepcTara, i HEOOXiJHO JwHIIe
BU3HAUUTH, YW HE IEPEBUILYE HABAHTAXKCHHS Ha ONOpYy TPaHUYHO
JIOITyCTUMOTO.

IlepeBaramMmy piBHOYACTOTHHUX ONOpP B TOPIBHSIHHI 3 OlOpamMu 3
THIMHOIO XapaKTEPHCTUKOI0 € TaKOX Te, II0 3MiHA Bard HE BHKIIUKAE
MePEeBaHTAXCHHS OMOp, OJUH THIIOPO3MIp MOXE BUKOPHCTOBYBATHUCH JUIS
BCTAHOBJICHHSI Pi3HUX MamiuH. /7 3HWKCHHS 4acTOT BIACHUX KOJHMBaHb
3a HaBaHTaxxeHHs Ha omopy 2000-3000 H i nys 30inbmeHHs nemndyBaHHs
B IIPY>KHUHU €JIEMEHT BBOJIUTHCS IEMII(Ep PiIMHHOTO TEPTI.

a 0
Pucynok 4.1 — Bibpoizosnsiuiiini ryMoMeTaneBi onopu.

Omnopu OB MaroTs npucTpoi U1t BUBIPKH BEpCTaTa Mo PiBHIO.

[Ipu ycraHOBIIEHHI HA TYMOMETAJIEBI OTIOPH B HACHIJIOK MOB3y4YOCTI
T'YMH TOYHICTh YCTaHOBJIEHHS BepCTaTa Ha MPOTs3i yacy BTpadaeTbes. s
3MEHIICHHS BTpPaT TOYHOCTI  yCTAHOBJICHHS  HEOOXIJHO  HaaiHHO
3aKpIIUIIOBaTH KOHTPrailku Ha OMNOpPax i MOBTOPHO BUBIPATH BEpCTaT MO
piBHIO uepe3 3-4 JHi micig ycTaHOBJICHHs. BuBipKa BepcTaTa MpoBOIUTHCS
B CEPEHLOMY ITOJIOKCHHI BY3JIIB.

B 3B’A3Ky 3 TMM, W0 NpU YCTAaHOBIEHHI HAa MPYXHHUX ONOpax
CIOCTEPITraloThCsl BETMKI HAXWIIM BEpCTaTa IiJ] 4ac NepeMillieHHS PYXOMHUX
BY3IIiB, B pa3i MepeBipoK BepcTara 3a HOPMaMHU TOYHOCTI, TIOB’SI3aHUMH 3
BUKOPUCTAaHHIM PiBHIB, HEOOXiJTHO BHKOPHCTOBYBAaTH Ba PiBHI — OIUH,
YCTAHOBJICHUH Ha HeAe()OpMOBaHI YaCTHHI CTaHWMHM, U1 PeecTpawii
3arajlbHOr0 HaxXWJly BepcTara Ha Oropax, a iHIIMH — Ha PyXOMOMY BY3Ili
BepcraTta. BuBipka 371MCHIOETBCS 3a PI3HUIICIO MMOKa3aHb NUX piBHIB. B



31

BUIAJKy 3HAYHUX KYyTiB HAXWIy CKJIAaJaHHS Ta IOCTYBaHHS BHCOKOTOYHHX
BEpCTaTiB yCKIAagHEHO. B 1uX BHMmagkax [OIUIBHO 3aCTOCOBYBAaTH
cremianbHi MPYKHO-)KOPCTKI omopu (puc. 6.50), saki 3a0e3nedyroTh
MOXKJIMBICTh HIBUAKO TIEPEXOMUTH BIJ TPYKHOTO YCTAHOBJICHHS IO
JKOpCTKOTO 0e3 3MiHm Oa3yBaHHS BepcTara. Lled mepexinm 3milCHIOETBHCS
o0epTaHHAM TBUHTA | 10 yrmopa HOro B OCHOBY; PETYJIOBAHHS 32 BUCOTOIO
3a0e3MneuyeTbesi 00epTaHHAM Pi3bOOBOI BTYIKH 2.

Biopoizo.roroui pynnamenTu.

Bibpoizomorounii pyHIaMEHT Ha TyMOBHX KHIHMKax (puc. 4.2)
npecTaBisie co000 OETOHHUI KOpoO, 3armuOieHuil B IPYHT, BCEpeIuHi
SAKOTO PO3MIIIYEThCS (pyHIAMEHTHHI OJOK Ha TPYKHUX NPOKIAAKAX i3
TYMOBHX KHJIMMKIB.

KunuMKy BUTOTOBIISIOTH 3 MACIOCTIHKOT T'YMH 3 MAJIOIO MTOB3YYiCTIO.
Kumumkn MoxyTh 3abesneuntd 4actotn f, > 9-11T'm B mupokomy
Jiama3oHi HaBaHTakKeHb. SIKIIO HEOOXiMHO oAep)KaTW MeHIi 3HadeHHs f;,
TO KHJIMMKH MOKHA YKJIQJaTH B JEKilbKa Mrapis; Tofi f, 3sMeHImTECS B Vn
pasiB (N - YUCIIO mIapiB).

[lnoma F,, mpokiamox, sKi BHKIATArOThCH MMiJ OETOHHWH OJIOK,

BH3HAYAETHCS B 3aJISKHOCTI B wacToTH f, i Barm G Bepcrara 3 G1okoM

Fo=C,

P
ne Ps , - NMTOME HABAHTAKEHHS B Ila, mo Bigmosimae wacrori f,. (f-

4acTOTa BJIACHUX KOJMBAaHb B BEPTUKAJIHHOMY HAIIPSIMI).

B Oimpmiocti BuUmManmkiB HeoOXilHA IUIONIa TMPOKIAJA0K MEHIIA 3a
IUIOILy MiJONmBH (yHIAMEHTHOTO OJIOKY, SKa BCTAHOBIIOETHCS 32
rabapuTHUMU pO3MipaMy BepcTaTa B IUIAHI, 1 KUJIUMKH YKJIQJalOThCsS HE
MiJ] BCIO MiJIOIMIBY, a PSJIaMH Ha BiJIMOBIIHWX mocTtameHTax (puc. 6.6).
3a3Buvall MHUPUHA KOXKHOTO PsAAYy OepeTbcs pPIBHOIO PO3MIPY CTOPOHHU
KmmMKa (350Mm).

Pucynok 4.2— Bi6poizomorounii pyHIaMeHT Ha TYMOBHX KAJIIMMKAX
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DyHIaMEHTH Ha KWIMMKaxX MAlOTh JEsIKi IIepeBart mnepes npy>KHUMH
¢byHmameHTaMu — OJOK MOXKe OYTH BHKOHAHO MEHIINM; KOHCTPYKIIiSA
¢byHAaMEHTy TIpOCTillla; BapTiCTh TYMOBHX KWIMMKIB 3HAa4HO HIXKYa
BapTOCTi MpPYKMHHUX BiOpoizonsaTopiB; nemndyBanHs (yHIaAMEHTY Ha
KHJTUMKaX CyTTEBO OUTBIIE MPY>KUHHOTO TO 0.

3BHMUaifHO mTix Yac BimmuBaHHA (YHIAMEHTHOTO OJIOKY IS
PIBHOMIpPHOTO PO3MOJiTY HABAHTAXXCHHS Ha KHJIMMKH OCTOH 3aJIMBA€THCS
Oe3nmocepelHFO HAa TOBEPXHIO MPOKJIAMOK, HAKPUTY TiAPOI3ONMAIHHIM
MarepiaJioM 1 TOHKHM METAJICBHM JINCTOM. Binctanh Mik OJOKOM 1
KOpPOOOM, 5K 3 OOKiB, TaK 1 MO TiJIOIIBI MOBUHHA OYTH JOCTaTHBOI IS
CIIOCTEpPEXKEHb 32 CTAHOM KHJIMMKIB i, B pa3i MOTpeOH, MPOYUCTUTH 200
3aMIHHTH iX. 32 TEXHIYHIMHA yMOBaMH CTPOK CIYXOW KHJIMMKIB 15 pokiB.
[Mpoxmaaku 3 kuuMkiB KB1 1 KB2 M0yTh BUKOPHUCTOBYBATHCH HE JIUIIE
JUTsL BCTAHOBJICHHS Mif QyHIaMeHTHI OJIoKH, aje i s 0e3mocepeIHbOro
YCTaHOBJICHHS BEPCTATIB B pa3i BiICYTHOCTI BiMOBIIHUX BiOPOi30IFOI0YIX
omop. MoXxIMBI CHOCOOM YCTaHOBJIEHHS BEPCTATiB HAa MPOKJIAAKAX
nokazani Ha puc. 4.3. Ilnoma mnpoknamoK BU3HAYAETHCS 32 YaCTOTOIO
BJIACHHUX KOJIMBaHb BEPCTATIB Ha omopax f, i Baroro Bepcrara.

PucyHok 4.3— YcTaHOBIIEHHS BEpCTaTiB HA TyMOBUX KHJIIMMKax

DyHIAMEHTH HA MPYKUHAX.

OyHIaMEHTH Ha TNPYXHHAX € HaHOLIbLI JOCKOHATUMHM, ane i
HaOLIBII  JoporuMHu  3acobamm  BiOpoizonsii.  BiOpoizonboBanmii
dbyHaaMeHT Ha npyxuHax (puc. 4.4) npexacraBisie co000 GyHIAMEHTHHN
050K po3MmilieHHi BcepenuHi KopoOa i1 3B’s3aHUE 3 KOpoOOM wyepe3
BiOpoi30isiTopu. MOXKJIMBI JIBa BapiaHTH — OMIOPHUH, KOJIH BiIOPOi30IsATOPH
po3MiitieHi mia 6;10koM (I MmifOMIBOK a0o Mij CIeliaIbHUMH OIMOPHUMH
KOHCOJISIMH), 1 MigBICHMH, KoM (yHAaMEHTHUH ONOK MiJABilIeHWH Ha
NpYy)KWHaX, 3aKpilUIeHMX Bulle Horo mimomBu. Haiibinem mnommpeni
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OTIOpHI BapiaHTH; MiABICHI 3aCTOCOBYIOTHCS B YMOBax MOyKe HH3BKUX
YaCTOT BIACHHUX KOJIMBAHb

Yucno BiOpoizonsTopiB N BHOMPAIOTH 3 MipKyBaHb 3PYYHOCTI iX
PO3MILICHHS Ta YCTAHOBJICHHS.

Jns BiOpoi30mATOPIiB BUKOPUCTOBYIOTh SK OJWHWYHI IMUTIHIAPUYHI
MPYXUHA. TaK 1 CKJIaAeHl (KOHIEHTPWYHI) TPYKWHU CTUCKaHHA. B
NPY>KUHHUK BiIOPOi30JIATOP MOXKYTh BXOJUTH OJHA ab0 JEKiIbKa MPYXKHH,
IO CKJIQNAIOTHCS 3 JIBOX — TPHOX KOHLIEHTPUYHO PO3MIIIEHHX MPYKHUH
CTHUCKAHHS, K1 CIIUTHPHO CIIPHHMAIOTh HaBaHTaXKCHHS.

B mnnani BiOpoizomaTopu ciif po3MillyBaTH Tak, 100 ix HeHTp
JKOPCTKOCTI 3HAXOAMBCS HAa OJHIM BEPTUKANi 3 IIEHTPOM Bard YCTaHOBKH.
Llst ymoBa 3aBKAM BUKOHYETHCS 32 CHMETPHYHOTO PO3MIIICHHS BiJIHOCHO
LEHTPY Bard YCTAHOBKH OJTHAKOBUX BiOPOi30JIATOPIB.

Pucynok 4.4 - d)sz[aeH a :
JIEKHIA S. PET'YJIFOBAHHS BEPCTATIB

Jns  ozxepxaHHS TOYHOCTI 1 TPOJNYKTUBHOCTI, Tiepea0daueHux
TEXHIYHOK  XapaKTEPUCTHUKOK  BepcTara HEOOXiHO  3IiHCHIOBATH
pETYIIOBaHHA BY3JIB 1 MeXaHi3MiB. /[ KOXKHOTO TWIy i HaBITH MOAENi
BepCcTaTa MOXYTh IepefdadaThch OCOOJUBI CIIOCOOM PEryNIOBaHHS, SKi
OTMCYIOTHCS B KEPIBHUIITBI 3 €KCIUTyartalii BepcraTa. Ta He JUBISYHUCH HA
1€ ICHYIOTh THUIIOBI PETYIIIOBAaHHS, SIKi 1 PO3TIISTHEMO.

PerHlOBaHHﬂ Onmop MMUHACIbHUX By3J'liB.

Bennuuna 3a30py-HaTATYy CYTTEBO BIUIMBAE Ha TIpale3/aTHICTh
IIMAHACIBHAX BY3JiB 1 TOYHICTH OOEPTaHHS IUNHHIENS, >KOPCTKICTh
LINUHAEIBHOTO By3J1a, HAIPiBaHHS OIOpP, JOBIOBIYHICTH ITiIIUITHUKIB.

Pezynosanns eenuuunu 3asopy 6 niowunnuxax cepii 3182100.

Bennuuna 3a30py B MiJMIMIHMUKAX Li€1 cepii 3MIHIOETHCS BHACHIJOK
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HaNpeCyBaHHS BHYTPIIIHBOTO KUIBI MIJIIMITHUKA HA KOHIYHY IITUHKY
mmuHAens.  IlocmigoBHICTE mpouecy peryialoBaHHS pPO3IJISHEMO Ha
npukian ¢pesepHo-pozrouyBansHoro Bepcrata 3 UIIK (puc. 5.1). B pasi
HEOOXiAHOCTI PEryJIIOBaHHS MiAIIMIHUKA 5 HEOOXiAHO 3HATH KPHUILIKY 2 ,
BITBUHTUTH TBUHTH. Ilicis boro BUHMAETHCS KOMITEHCATOPHE KiIbIlE 1,
SKe CKJIAJa€eTbcsa 3 MBOX MiBKUTeNb. Lli KiMbISI MOXYTh YTPHUMYBAaTHCH B
BY3J1i pi3HUMU CIIOCO0AMU BiJI PO3JIITAHHS BHACIIAOK Jii BIAIICHTPOBUX CHJI
B mporeci obeprannas. Komnencaropre kinbie nutiyerbes Ha mOTpiOHY
BEJIMYWHY, BCTAaHOBIIOETHCS Ha MmmuHIAENb. [aiikoro 10, momepenHbO
BiJMYCTUBIIM CTOMOPHHUN TBUHT 3, MiJIIUIHUK HANPECOBYETHCS Ha KOHYC
O YHnopy B KomIleHcaTopHe Kimble. Ilicnmsi perymroBaHHsI 3a30py raiika
CTOTIOPUTKLCS TBUHTOM. BKJanuin, po3MilieHui B a3y TallKH 1111 TBUHTOM,
yOepirae pi3p HIMUHICISA BiJl MOIIKOMKEHHS TBHHTOM. [JI TOJIETIIEHHS
3afpecyBaHHs MiIUIMITHUKA Ta 3WOMY MiJUIMITHUKA IMiJl 4ac Po30HpaHHs
BUKOPUCTOBYIOTh TiIpOpO3THCKaHHA. /[lng wnporo uyepe3 kaHan 4 B
IIMUAHAET 32 JIOTIOMOTOI0 CHELialbHOIO Ipecy IOAAETHCA MAacClo, SKE
PO3THCKA€E BHYTPIIIHE KiJIbIIE, TOJICTIIYIOUH HOTO TIEPEMIIICHHSI.

ITonane Mixk 1BOMa KOHIYHMMH ITOBEPXHSIMH Macll0 CTBOPIOE TOHKY
MacisHy IUIBKY, sIKa 3HW)KYE TEpTs, a OTXE 1 3HAYHO 3HUKYETHCS
HEoOXiZHe 3yCHJIIsl B TIPOLIECi MOHTaXy. MaciisiHa TTiBKa TaK0X MiHIMi3ye
KOHTAaKT METaJleBUX I[IOBEPXOHb TPH MOHTaXi, IO 3HWXKYE PU3UK
MOLIKO/PKEHHSI KOMIIOHEHTIB.

3HaYHe HABAHTAKEHHS, BUCOKA YacTOTa 0OEpTaHHs Ta BEJIMKA Pi3HUIIS
TEeMIIepaTyp BHYTPIIIHBOTO 1 30BHIIIHBOTO KiJIEllb B YMOBaX CHJIBHOTO
HarpiBy MOXYTb CYTTE€BO 30UIBIINTH BEIMYWHY HATATY B IIiIINITHUKY,
TOMY B IPOLECI PeryaiOBaHHA HATATY — 3a30py HEOOXiZHO BpaxoBYBaTH
MOJKJIMBI 3MIHU HATATY.
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Pucynok 5.1 — KoHcTpykiiis omopu 3 Pucynoxk 5.2 — CxeMa BU3Ha4CHHS
JIOBXWHU JUCTAHIIWHUX Kilelb miamumHIKoM cepii 3182100

MeToau pery/1i0BaHHS 3230py-HATATY B KYJIbKOBiii TBUHTOBII nepenaui.

Bpa3i BukopuctaHHs MiBKpyrjioro npodimo pi3i Bci MeToam
YCYHEHHSI 3a30py 1 CTBOPEHHS HATATY 3BOJUTHCS IO 3MiHH B3a€EMHOTO
pPO3MIIIEHHsT ABOX TaloK. MOXKITMBI J1BA OCHOBHI CIIOCOOM pETyIIOBaHHS
B3a€MHOTO PO3MIIIEHHS TalioK: 1) B OCbOBOMY HampsMi 3a HE3MiHHOTO
KyTOBOT'O iX B3a€MOPO3MIIICHHS; 2) B KYTOBOMY HampsiMi 3a HE3MiHHOT'O
0CBOBOTO 1X PO3MIIICHHS.

Cria HaTsITy MOYKE CTBOPIOBATFICK: 200 MIIIXOM JIe(hOpMyBAHHST KOHTAKTYFOUMX
poboumx Ti, a0 mUIIXoM JieOpMyBaHHs NPYKUH. J[7Is TOUHMX Tepenad
nepmuii  crocid0 Mae Oe3yMOBHI IepeBarv, OCKUIBKH Ja€ MOXKIIUBICTH
CTBODIOBATH OUNBIIMK HATAT, a ODKe, 3abe3nedye OiIbIl BHCOKY
JKOPCTKiCT. B pasi BUKOpHCTaHHS 1HIIOIO CMOCOOY JOCATAETHCS
3MEHIIEHHS 3aJIeKHOCTI MOMEHTY Ha TBUHTI BiJi HETOYHOCTEH BHTOTOBIICHHS
riepeadi i BiJnanae HeoOXiHICTb BIEPIOIIMHOMY ITi AperyTFOBaHHi.
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Pucynok 5.3 - PerymoBaHHs KyJIbKOBOI TBUHTOBOI ITepeiayi.

Jns perynroBaHHS HATATY 3MIIIEHHSM B KyTOBOMY HampsiMi (puc.
5.3) raiiku oCHaIIYIOThCS 3yOUaCTHMU BIHIISIMH, SKI BXOJSATH B BIJIITOBIIHI
BHYTpIilIHI 3yOuacTi BiHmi crakana 4. Uucmo 3yOmiB BiHINB Taifok 2 i 2a
BIZJPI3HAETHCS HA OJMHUIIO BHACIIIOK YOO MOXKHA IOBEPTAaTU OJHY TalKy
BITHOCHO 1HIINIH Ha Jyke Manuii kyT. Tak B TBUHTOBii mapi BepcTara
MC12-250 nmoBopoT ABOX raiiok B OJIHOMY HampsSMKY BIAHOCHO KOPITyCY Ha
oluH 3y0 3abe3neuye 3MiHy BeTUUMHH HATATY Ha 1 MKkM. CUii HAaTATY, 10
BUHHKAIOTh CIIPUAMAIOTHCSI BHYTPILTHIM OypToM Koprycy. Kopmyc raiiku i
KYJbKH CKJIQJAl0ThCS Ha TJIAAKOMY BaJIMKY 5, HacaJUKEHOMY Ha MIMHKY 1
TBUHTA; [TOTIM BECh CKJIaJIEHUH BY30Jl HATBUHUYETHCS Ha rBUHT. [lepeBarn
TaKkoi KOHCTPYKLIi — MOXJIHMBICTH AY>KE€ TOHKOTO PETYyJIIOBaHHS HATATY 1
BHCOKa )KOPCTKICTh BHACIIIOK BiICYyTHOCTI OOJTOBHX 3’ €HAHB.

B mpuBomax momau Bepcrata ATIIP 2M12 raiiku matote 74 1 75
3yOLiB Ha BiHLI 1 MOBOPOT iX B oAMH OiK Ha oxuH 3yOenp 3alesmnedye
ocboBe 30mmkeHHs Ha 1,08 MKM.

IcHYIOTh KOHCTpYKINI mepenad 3 OJHOCTOPOHHIM peryIOBaHHIM
Hatary (puc. 5.4). Takuii mMexaHi3M 3py4HHMd B ekcrutyartauii. o ¥oro
CKJIQJly BXOAATH KiJiblle 6 1 cromopHi enementu 5 1 7. Ha BHyTpimHii i
30BHIIIHIA [WIHAPUYHIA TMOBEPXHAX KUIbI Hapi3aHi PIBHOMIPHO
po3MinieHi BUiMKH. B kopmyci 4 raiika 2 3actonopena mwrtugrom 1, a raiiky
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3 mig dYac perymroBaHHS TOBEPTAIOTh HAa MalIHA KyT 3a JIOTIOMOTOIO
perymoBanbHOr0 MexaHi3My. s mboro B Hel 3alpecoBaHUil CTOIIOPHUI
€JIEeMEHT 5, 10 BXOJUTh B KOHTAKT 3 OJHI€I0 3 BHYTPIIIHIX BHUIMOK Ha
Kbl 6. [HIIMI CTOMOPHUIL eleMeHT 7 BCTaHOBIEHO B OTBip Kopmycy 4 i
BXOJUTHh B KOHTAKT 3 OJIHIEIO i3 30BHIIIHIX BHIMOK Ha IbOMY KimbIl. 1lix
Yac peryiIroBaHHS HATSATY CTOMOPHUU eNeMEeHT 7 BHUBOJMUTHCST 3
KOHTAaKTy 3 KiJIbLIeM 6, ralika 3 mOBepTa€eThCsl, a MOTIM CTONOPHUN €JIEMEHT
7 BBOAUTHCA B CYCiHIO 200 OLIbII BiJIajeHy BHIMKY.

EN ]

n T

SELELIEELE

4 Z f
Pucynok 5.4 — OTHOCTOPOHHE PeryiioBaHHs KyJIbKOBOI TBHHTOBOI Iepeadyi.

JIEKIIA 6. MAILIEHHSA BEPCTATIB.

MamieHHss npu3HaueHe IS 3HWKEHHA KoeillieHTy —TepTs,
3MEHIICHHS 3HOCY IOBEPXOHb KOHTAKTYy, BIJIBEACHHS TeIUIa BiJ BY3IiB
TEpTs, 3aXUCTy JeTanel BiJ KOpo3ii.

Jlnst MaIeHHs MOBEPXOHb TEPTS 3aCTOCOBYIOTh MACTHIILHI Macia Ta
TUTACTUYHI MaCTHIIbHI MaTepialiy.

J1is poMHUCIIOBOTO 00JIaTHAHHST BAKOPHCTOBYIOTh 1HIyCTpialibHi
Maciia, sIKi yMOBHO MOJUISIFOTh 32 B S3KICTIO Ha TaKi IPYIIH:

e ManoB’3ki (Jierki) B’ s3kicTio Big 6 ¢Ct 32 20°C o 10 ¢Cr 3a
50°C;

e cepenHboB’s3Ki (cepenHi) B s3kicTio Bix 10 1o 58 cCt pu 50°C;

e B’s13ki (Baxkki) B’ s3kicTio Bij 58 cCt mpu 50 C 1096 cCt
mpul00°C.
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OcHOBHI BJ1aCTHBOCTI MaceJI
B’a3xicmb macna BU3HAYAETHCS CHIAMH TEPTS MDK OKPEMHUMH
nrapaMd  piJMHA 1 XapakTepU3yeTbCs JUHAMIYHOK B S3KICTIO | 1
KIHEMaTU4HOI B’S3KiCTIO V. JlMHaAMiuHAa B’SI3KiCTh BU3HAYAETHCH SIK
BiTHOIIIEHHS TOTHYHOI CHJIM BHYTPIITHHOTO TEPTS 0 TPATIEHTY MIBHIKOCTI
d./d; 3a hopmyioro:

U=T d—v , 1 BuMiproetncs B [a-c.

r

KinematuuHa B’s3KICTh V MPEACTABISLE COOOI0 BiHOIICHHS
JTUHAMIYHOI B’S3KOCTI A0 TYCTHUHHU:

v= :‘/ i BEMiproeThCst B M2/C.
P

Kinematnyna B’A3KICTb MOJKE 3aJaBaTHCh B I1HIIMX OJMHUIIAX,
30okpema carricrokcax (1 cCr = 1 mm%/c = 107 M%/c).

IIpu BuOOpi Macma ciijg BpaxoBYBaTH TpPW KPUTHYHI 3HAYCHHS
B’S3KOCTi: ONTHUMallbHE 3a HOPMaNbHOI poOodYoi  TeMmmepaTypw,
MaKCHUMaJbHE 32 HaHOLIbII HU3BKOI TEMIIEPAaTypH, 3a SIKOi MOBHHEH OyTH
3a0e3MeYeHU 3aImyCcK XOJIOJHOI CHCTEMH; MiHIMaJbHE 3a MaKCHMAJIbHOT
pobouoi  TemmepaTypu. 3aleXHICTh B’SA3KOCTI  Big  TemIiepaTypu
XapaKTepU3yeThCs 1HJEKCOM B’SI3KOcTi. Macia 3 MEHIIOK 3aJeKHICTIO
B’SI3KOCTI BiJI TEMIIEPaTypH MatOTh O1IIbII BUCOKUH 1HJEKC B’S3KOCTI.

CralinbHicTh TPOTH OKHCJIeHHS. MacTuipHe Macio Tig dbac
eKCIDTyaTallii He TMOBHHHE MiJJaBaTUCh 3HAYHUM XIMIYHUM 1 (i3ndHUM
3amiHam. OpHieto 3 HaAHOLIBII IMOBIpHHX 3MiH € OKHCJICHHS Macia. B
pe3ynbTaTi 3pocTae KOpo3iifHa arpecHBHICTh Macjia IO BiTHOIIEHHIO 0
METaJIEeBUX MOBEPXOHb, 3POCTA€ B’S3KICTh Macia abo0 YTBOPIOIOTHCS
HEPO3YMHHI B MACJli PSUOBHHH B BUTJISAI OCaIiB.

IIpouiec OKHCIEHHS Macel HPHUCKOPIOEThCS I JIE BHCOKUX
Temreparyp abo B IPUCYTHOCTI KaTali3aTopiB: METaNIB 1 METAJIIEBUX COJIEH
OpraHi4HUX KUCJIOT, 1[0 YTBOPIOIOTHCS BHACIIZOK B3a€EMO/Ii MPOIYKTiB

OKHCIICHHSI 3 MeTanoM. JInsi ranbMyBaHHS OKWCIIEHHS J00aBISIOTH
AQHTHOKHCIIIOBaui a00 iHT10ITOpH OKHCIIEHHS.

AHTHKOpO3iiiHi BaactuBocti. Opraniuydi HaTOBI KHCIOTH, fKi
3HAXOJATHCS B MIHEpAbHUX MacliaX, a TaK0X YTBOPIOIOTHCS BHACIIIOK
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OKHCIIGHHSI Macja i Yac poOOTH B KUIBKOCTAX, IO IEPEBHILYIOThH
nonycmw MEXi, MOXKYTh CTATH MPUYHHOIO KOpo3ii. OCOOIUBO YyTIUBI 10
KOPO3iiHOT Jii [WX KHUCJIOT KOJBOPOBI MeETanu 1 iX CIUiaBW, SKi
BUKOPHUCTOBYIOTBCS JJIsl 3aJIMBAHHS BKJIQJMIIIB TiANIUITHUAKIB. I OLiHKH
AHTHKOPO3iMHUX BIACTUBOCTEH CIy)KaTh IPaHUYHI HOPMHU 32 KHCIOTHHM
YHCIIOM.

OcHOBHI BJ1aCTHBOCTI NIACTHYHUX MACTUJI

3a cBOIMH BJIACTHBOCTSIMH IIACTHYHI MAcCTHIIA 3aMMAafOTh MMPOMIKHE
MiCIle MK TBEpIUMH MacTWJIaMH 1 Maciamu. B OCHOBHOMY MacTuia
CKJIaJAr0ThCs 3 JBOX KOMITIOHEHTIB: PiJIKOI OCHOBH (MiHEpaJIbHi, POCIUHHI,
CHHTETHYHI 1 IHIOI Macia) 1 3arycHUKIB (TBEpAi BYTJIEBOIH, MHIIA,
BHCOKOIMCTIEPCHI CIUTIKATH 1 1HIII).

3arycHUKH, 30KpeMa Muja, B Mpoleci MPUTOTYBaHHSA MAacTHja
YTBOPIOIOTH HOTO TPUBHMIPHUI CTPYKTYPHHI KapKac, B KOMipKax SKOT'O
YTPUMYETHCS MACIIO.

OCHOBHMMHU TIepeBaraM IUIACTHYHMX MAaCTHJ € 3JaTHICTb
YTPUMYBATUCh B BEPTHKAJIBHHUX BY3JlaX TEPTA, MPaLE3AaTHICTh B OUIBII
IIMPOKMX TEMIIEpaTypHOMY Ta LIBHIKICHOMY [Jiama3oHax, Kpaiua
3MalyBalibHa 3/1aTHICTh, OUTBII BUCOKI 3aXWCHI BIACTHBOCTI Bil KOpO3ii,
Mpale3IaTHICTh B KOHTAKTI 3 BOJOK Ta IHIIMMH arpeCUBHUMHU
CepeIoBHINAMU, OLTbIIIa EKOHOMIYHICTh 3aCTOCYBaHHSI.

Jo HemomikiB MacTHJI CHiJ BiJIHECTH: TOTaHY OXOJIOMKYBAIIbHY
3JIaTHICTbh, OLIBII BUCOKY CXUJIBHICTH 10 OKHCJICHHS, CKJIQJIHICTh TOJa4i J10
BY3JIiB TEPTHL.

OCHOBHI XapaKTepUCTHKH MACTUJI

I'pannua minnocri (ITa) mpencraBnsie coboro Te MiHIMalbHE
KPpUTHYHE 3YyCWUIsI, SKE HEOOXITHO TMPHUKIACTH, 100 BixOysach
nedopmariisi CTPYKTYPHOrO Kapkacy MacTwjia 1 IO4aBcsi HOro pyx.
AOconoTHa BeNWYMHA 1 TEMIepaTypHa 3ajJeXHICTh XapaKTepu3yloTb
3JIaTHICTh MAaCTHJIa YTPUMYBATUCH B BY3JIi TEPTSI.

B’s3kicte (1, Ila-c) xapakrepu3ye BHTIKaHHS MaCTHJIA ITiCIS
MOPYUICHHSI 3B’SI3KiIB B HOr0  CTPYKTYPHOMY Kapkaci BHACIIJIOK
NpUKJIaJaHHd KPUTHYHOTO HaBAaHTAXKEHHS. B’S3KiCTh MAaCTHII 3aI€XKHUTh HE
JUIIE BiJl TeMIlepaTypd, ajieé i Bil YMOB BUTIKaHHS TOOTO IIBUIKOCTI
nehopMyBaHHs. 3 MIABUIICHHIM TEMIIEPATypH 1 3POCTAHHSAM IIBHIKOCTI
nedopMartii B’sI3KiCTh MacTHJI 3MEHIITY€E€ThCSI.
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B’s3kicTh MacTHIa BU3HAYa€ yMOBH HOTO 3alpaBKH B BY3JIH TEPTS 3a
HU3BKHUX TEMIIepaTyp, BILUTUBAE HA ITYCKOBI 1 yCTaleHIi MOMEHTH 3CYBY
MM AIIUITHUKIB.

Mexaniuna cTadiIbHICTH XapaKTEPU3YEThCS 3MIHOIO
00’ €eMHOMEXaHIYHUX BIIACTUBOCTEH MACTHJI, HAIIPUKJIAA TPAaHUII MIITHOCTI,
BHACIIIIOK MEXaHIYHOI 0OpPOOKH 1 HACTYITHOTO X BIAMOYMHKY. MexXaHI9HO
HecTallIbHEe MacTUIIO, TOOTO TaKe, IO CUIBHO PYHHYETHCS 1 HE BIHOBIIIOE
CBOiX IIOYaTKOBHX  BIACTHBOCTEH  Mmicis  3HATTA  Ae(hOPMYyIOUYHX
HaBaHTAXXEHb, BUTEYE 3 BY3Ja TEPTSA 1 MpU3BEAE 0 IMEpeIdacHOro HOoro
MOLIKOKEHHSI.

Kousioinna cradinbHicTh — 1€ 30aTHICTP MacTHiIa il Ji€lo
30BHIITHIX CHJI yTPUMYBaTH B KOMIPKaX CBOTO CTPYKTYPHOTO KapKacy
macno. KojoigHy cTalinbHICT, BH3HAYAlOTh B BIJCOTKax Macia, IIo
BUILTHIIOCE.

KomnoigHo-cTabinpHI MacThiia MOXYTh HE BHIUISTH Maclo IIiJl Jac
30epiranHs 1 eKcIuTyaramii TpuBanuii yac. HesHauHe BUAiIIEHHS Macia 3
MacTWIIa Mij yac HOro poOOTH B BY3Ji TEPTs 3aBXKIU KOPUCHE, OCKITIBKH 1Ie
CIIpHs€ MOKPAIICHHIO YMOB MAIIeHHS JeTalleil, Mo TpyThes. Ta HaxMipHO
BEeITMKEC BHUIUICHHS Macia 3 MacTwia (HH3bKa KOJIOimHA CTaOiTBHICTB)
IMPU3BOJUTL OO BI/ITiKaHHH Macjia 3 BY3Jla TCpTA 1 YTBOPCHHA B HBOMY
3aTBEP/IiJI0l MacH 3ar'yCHHKa, TOOTO J0 MOPYIIEHHS PeXKUMY MallleHHS.

Hns XapaKTePUCTHKH TUTACTUYHUX MacCTHIT MOXYTb
BUKOPUCTOBYBAaTHCh 1 1HINI TIOKa3HWUKU. Taki sK: BHIIAPOBYBAHICTb,
BOJIOCTIMKICTh, HECy4Ya 3MaTHICTh MAaCTWJIBHOI IUIIBKH, TeMIepaTypa
KparulenaiHHs, IeHeTpansl.

MaieHHs1 OCHOBHUX eJleMeHTiB BepcTaTiB. MOMeHT TepTs B MiALIUITHUKY.
[loTyxHicTh BTpaT Ha TepPTs B MIJAMMIHUKY BH3HAYAETHCS 3a
hopmyJioro:

~M:-n-2rx
60-1000

ne M — MOMEHT TepTs B MiIMMIHUKY, H/MM; N — gactota oOepraHHs
LITTAHIENA, xB ™.

MoOMEHT TepTs CKIATAEThCS 3 JBOX PI3HUX CKIAIOBUX: MOMEHTY
Mo, M0 3aNeXKUTH BiJl YaCTOTH OOEpTaHHs 1 MaleHHS, a TAKOXX MOMEHTY
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M, W0 3aleXUTh BlJ HaBaHTa)XeHHSA. BOHM BHM3HAYAIOTHCA 3a TaKUMH
BHpa3aMH:

MO=10_7f(.)(n'U)%'dm3; Mlzfl‘Rdm’

ne fo — koedirieHT, MO 3aNeXHUTh Bl BHAY MAIICHHS 1 KOHCTPYKIIi
T IITATTHUKA;
v - KiHeMaTHYHA B S3KICTh MACTHIA TIPH poGodiil Temmeparypi, Mm/c; dy —
cepemHiil miameTp mimmmmHEKa, MM; f; — KoedilieHT, IO 3aIEKUTH Bix
KOHCTPYKIIl MiJIIMITHAKA 1 HaBaHTaKEHHSI. P; — HaBaHTaxXeHHS Ha
MiImAnmHuK, H.

HeoOxigHoO TparHyTd 1O MOCATHEHHS Majoro MOMEHTY TepTs JJs
TOro, MO0 3a0e3nmednTd HHU3BKI TEMIEpaTypH, sKi 3a0e3MedyroTh
MOJJIUBICTh POOOTH 3 BHUCOKMMH 4YacTOTaMH oOepTaHHs. B Oimbmrocti
BUIAJKIB JIOMyCTHMa TeMIepaTypa € THM YUHHHUKOM, SKUH BHU3HAYa€
JIOCSKHY 4acTOTy 00CpTaHHS.

BmiuB KiJbKocTi MacTHIIA Ha BTPaTH HA TEPTHA B HiZ[IHI/IHHI/IKy.
Ha Bucokux gactorax oOepTaHHS TiIpoANHAMIYHE TEPTSI MACTHIBHOT
PEUOBHHH CKJIA/Ia€ OCHOBHY YacTKY BTpAT Ha TEPTs MiILIUITHUKIB.
B’s13kicTh MacTUIIBHOT PEYOBHHHU — IApaMeTp, SIKUIl Ipa€e BaXXJIMBY POJIb B
1IOMY TEPTI, ajie KIJIbKICTh MACTHJILHOTO MaTepiajy, 10 aKTHBHO JIi€ B
MiMUITHAKY, Ma€ HaBiTh OijbIle 3HAYCHHSI.

3aranpHa 3QJIEKHICTH MK KUIBKICTIO MAacTHJIBHOI PEYOBHHH,
BTpaTaMu Ha TePTs i TeMIlepaTyporo HaBeieHa Ha rpadiky (puc. 6.1)

TaMm, 1€ KUIBKICTh MAacTHJIBHOI pPEYOBMHM Maja (miama3oH A),
CIOCTEpIraeTbcsi 3HAUYHUM METaJeBUH KOHTAaKT, SKUH NPHU3BOOUTH M0
HIBUJKOTO 3HOCY 1 BUCOKHX TeMIlepaTyp. B IboMy BUMaixy HiAIIMITHUK
Oy1e IONIKO/PKEHHI 32 KOPOTKHUM MPOMIXKOK Yacy.

T P

v
Pucynok 6.1 — Bmme xinmbkocti Mactwna V Ha TeruoBuiineHHs T Ta BTpatu
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HOTYKHOCTI P B miAImMImHuKYy.

B ngiamazoni B BinOyBaeThcsi OCTATHE PO3JUICHHS EJICMCHTIB
KOYEHHS 1 TOPIKOK KOYEHHS, TePTA MaJje i Temreparypa Hu3bka. KinbkicTs
MaCTWJIBHOTO MaTepialy JyKe HeBelduKa. Takuil cTaH Ha3HBa€ThCS
MAaCJISTHUM TOJIOTyBaHHSIM.

Komu KinmbKiCTh MAaCTHIBHOI PEYOBWHH 30UIBINYETHCA, TEPTS 1
TeMIlepaTypa TaKoX 3pocTaioTh (miamazon C), momaibiie 3pOCTaHHS
KUTBKOCTI MaCTHJIBHOT pe4OBHHU (Iiana3oH /) mpu3BOAUTE 10 BHHUKHEHHS
CTaHy PIBHOBAard MiK 3pOCTaHHSIM TeMIepaTypu i eeKTy OXOJOIKEHHS.
Slxmo xinpKicTh Macma Oyme 3pocTtatd 1 gami (miamaszon E), To Oinmbima
YacTHUHA TEIUIA, IO YTBOPIOETHCS Oy/e MOTIMHATHCH MAclioM, TaK IO HE
JTUBIISTYNCH HA 3pOCTaHHS BTPAT HA TEPTs, TEMIIepaTypa MiANIHMITHIKA Oyae
najati. B TakoMy pexuMi TemrepaTypa Macliia, [0 MOJA€EThCS B OMOPY
Oy/ie CyTTEBO BIUIMBATH HA TEMIIEPATYPY MiJIIHITHHKA.

BukopuctaHHs TpagumiiHUX CHCTEM MAaIlleHHs, HaNpUKIa,
MacJISIHOI BaHHU a0o0 0araroro MacJiITHOTO MaAIllEHHS, YacTO CTBOPIOE
cutyarito miamazony /I. B pasi 3acTrocyBaHHI IIaCTHYHOTO MacTmia abo
MAacCJIONOBITPSHOTO MAIeHHA 1, 0 MeAKOi MipH, MAallleHHS MAaCIsSTHUM
TyMaHOM MOKYTh CTBOPIOBATHCH YMOBH, LIO BiJIOBIJAlOTH Jiama3oHy B.
Jns 3abe3neueHHss eeKTUBHOTO OXOJIO/PKEHHS B niana3zoHi E morpiOHa
UPKYJIAIIS Maciia B BIIHOCHO BEJIMKUX KiTbKOCTSIX.

TakuM 4YMHOM iCHY€ JBa NUISIXW 3a0e€3MeueHHS BHCOKHUX YacTOT
o0epTaHHA i HU3bKUX TEMIEepaTyp: BUKOPUCTaHHS MacTHIBHOTO MaTepiaity
B JIy’K€ HEBEJIMKUX KITbKOCTAX, 00 B JAy)KE€ BENUKUX KiTbKOCTAX. CHcTeMU
JUIsl BUKOPHCTAHHS BEJIUKUX O00’€MIB Macja, BKIIOYAKYM HEOOXiTHI
OXOJIOJKYIOUi TIPUCTPOT, JTy’Ke TOPOri, O TOTO K BUKOPUCTAHHS Macia B
JIy’e BEJMKHX KITBKOCTSIX MOYKE BUKJIMKATH MPOOJIEeMH YIlliIbHEHHs. Tomy
B OUTBIIOCTI CydaCHMX KOHCTPYKIIHA IIMAHACTHFHUX BY3IIB TependadeHi
CHUCTEMH MaIlICHHS 3 BUKOPUCTAHHSIM MaCTHJIBHOTO MaTepially B HEBEJIMKil
KUTBKOCTI, TOOTO MaIlleHHS TUTACTUYHMM MACTHJIOM 1 MAacCJIOMOBITpSHE
MaIleHHS.

Malllel-[ﬂfl l'[il]l.[ll/ll'lHPIKiB KOYECHHS IIINMUHIACJIBbHUX By3.l'liB
[ligMNHMKA KOYEHHS 3MallylOThCS MacjioM abo IJIaCTHYHUM
macTtwioM. Haii6inpm nomupene niacTuuHe MalleHHs, OCKIIBKH B IIbOMY
BUTIAJIKy, YacTilll 3a Bce, HEMAaE TMOTPeOH BUKOPHCTOBYBATU CIIEIilIbHI
MacTWIbHI TpucTpoi. [lepeBarm MalieHHS MacioM — I1HTEHCHBHE
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TETUTOBIIBEACHHS.

B migmummHukKax KOYeHHS, TaK caMoO SK 1 B TiAPOAMHAMIYHHX
MiAIIUIHAKAX, Ha TIOBEPXHSX KOB3aHHA (cemaparop, TOpLi POJIHKIB)
BUHUKAE TiIPOAMHAMIYHHIA HECYUYHH IIap MaCTHJIA.

B KkoHTakTi Tinm Ta IOPIKOK KOYEHHS (¢ BHHHMKAIOTH 3HAYHI
KOHTAKTHI HAMPYXEHHsI) TAKOK YTBOPIOETHCS IIap MACTHIIA, IKUH PO3ALISE
Tijla, MO0 B3aEMOJIIOTh, ajie¢ 3aKOH YTBOPECHHS TAaKOro IIapy MacTuia
OTHCYETHCA Ta 3BAHOK KOHTAKTHO-TIAPOAMHAMIYHOIO TEOPI€I0 MAalleHHS
(IpyXHO-TIAPONVHAMIYHOIO TEOPI€I0 MAIIeHHS), a CaM PEXHUM TaKOro
MalleHHs ckopoueHo HaszuBaetbess IIIJI. Ha dopmyBaHHS mpykHO-
TiIpOAMHAMIYHOTO  Iapy MacTWjia BUpPIIAIbHUA  BIUIMB  MaloTh
BJIACTHBOCTI MaCTHJIPHUX MaTepialiB.

Mawenns naacmuyHumMu Macmuiamu.

[TnacTuyHi MacTUIa MalOTh NIEPEBAXKHE BUKOPUCTAHHS I MAIICHHS
MiIIATTHAKIB, OCOOJMBO BCTAaHOBIEHHX HAa BEPTHKAIBHUX 1 MOXWIAX
BajaX, OCKUIPKM B TaKWX BUMAAKaX B pa3i BUKOPUCTAHHS TUIACTHYHOTO
MacTHJIa, MOXHA CYTTEBO CIIPOCTUTH KOHCTPYKIIIIO yIIUIbHEHb. [InacTuuHe
MacTHJIO Ma€ [OCTaTHI 3aXWCHI BIACTHBOCTI MPOTH TNPOHUKHEHHS B
i IIATTHUK 3a0pyTHEHHS.

[lnactnyni MacTWiaa pO3PI3HAIOTECA 3a 0a30BHM  YUCIOM i
3aryCHUKOM. SIK 3aryCHMKM BHKOPHCTOBYIOTHCS ~METaJCBl  MHIIA,
HANPUKIIAMA, JITiEBi, HATpPi€eBi, KaJbIlieBi 1 OapieBi, a TakoX CIeLianbHi
PCUYOBUHH, SIKI BUKIMKAIOTh HAOyXaHHS, Takl K CHJIIKarejb, TJIMHUCTI
pedoBHHHU, OapBHHKHM. ba3oBi Macia BHKOPHCTOBYIOTH MiHepalbHi 1
cuHTeTH4Hi. Jlns MalleHHs MiIIIWITHAKIB —IIMAHJEIBHAX — BY3IIiB
METalIOpi3aIbHUX  BEpPCTaTiB  3aCTOCOBYIOTH  MacTWJIa Ha  OCHOBI
CHHTETHYHHX Macell 3 3aryCHHKaMd B BHUTJISII JITiEBUX OapieBuUX i
KOMIUIEKCHHUX MHMJI.

Jist MareHHs MiIIIAITHUKIB [MIMHHASIBHUX BY3IIB MOXYTh OyTH
BUKOPHCTaHI criemiaibHi mactuyHi mactuia JIKC-2, KbBC, BHMM HIT-505
(Crapr). Mactuio JIKC-2 mae B cBOTif OCHOBI KOMIUIEKCHI JIITIEBI MUJIa Ta
npanesnatie 10 temmeparypu 130°C. Ix Moxma BuKOpHCTOBYBaTH IS
MallleHHs KYJbKOBHX Ta POJUKOBUX MiAMHUITHUKIB 3 AN=5" 10° mm/xB
HaBaHTaxeHHAX 10 1800-2000 MI1a.

Mactuno KBC 3a mexaniunow crabinpHicTiO nepeBaxae JIKC-2, a
3a OUIBIUICTIO 1HIIMX XapaKTEPUCTHK NOAIOHE 0 HBOTO. 3aCTOCOBYETHCS
1o temmeparypu 110°C. PospaxoBare Ha poGOTY 3a THX CAMHX 4acToT i
HaBaHTaXEHb, 110 1 MacTwiio JIKC-2.
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MoXyTh BUKOPHCTOBYBAaTHCH IJIACTHYHI MacTuia 3apyOiKHUX (ipM
taki sgKk: SKF Grease LGLT2, Kléber Isoflex NBU 15; Kléber Isoflex LDS
18 ShecA; Esso Beason Ta .

s poOOTH Ha BUCOKHMX YacTOTaXx OOEpTaHHS HE BapTO 3alpaBlisiTH
i AIIATTHAK HAATO BETUKOIO KiJTBKICTIO TNTACTUYHOTO MACTHIIA, OCKUTBKHA 1€
3YMOBJIOE BUCOKI MOMEHTH TEPTS Ha CTaJlil TOYATKOBOTO MIPHITPAIIOBAHHS
1 poOHTh mepioA mpumpauioBaHHS HeOaKaHO TPHUBAJIMM. 3a JaHUMHU
JOCT/DKEHh B pa3i 3aloBHEHHS MAcTHIOM BCBOTO BLUIFHOTO 00’eMy
TIIATHAKA CepeHii MOMEHT TepTs 3poctae B 5-10 paziB B TOpIiBHSIHHI 3
MOMEHTOM TEpTsS 3a ONTHMAJIBHOTO MAIleHHA. Taki K  pe3ysbTaTd
CIIOCTEPITAOThCSA 1 B Pa3i 3allOBHEHHS MACTWIOM OJiHIE] TPETHHU BIILHOTO
00’eMy MiAIIAITHAKA HA TIOYaTKy BUTIPOOYBaHb.

HeoOximHa KibKICTh MacTHIIa MOKe OyTH BU3HAuYCHA 3a (pOpMYyIIOLO:

G:f.%’m3

1000

ne T — xoeditienT, SKuit 3aCKUTH BiA JiaMeTpa OTBOPY mimmmnHuKa; B i dp,
— IIUpWHA 1 CepefHid [iaMeTp MIINIMITHAKA B MM, BiJIOBiIHO.
InmuHAensHI BY3IM CyYaCHHX BEPCTATIB MOXYThH IPAIIOBATH HA TIPOTS3i
0araTboX pOKiB HE MOTPEOYIOYH 3aMiHH TUNTACTHYHOTO MaCTHUIIA.

TepMiH CITy’KOM TUIACTUYHOTO MacTHiia Oyne 3ayiexaTH BiJ THILY
T IIATTHUKA, KUTBKOCTI MacTuja, YacToTH 00epTaHHs, poOodoi
TeMIIepaTypH i epEeKTUBHOCTI CHCTEMH YIIiILHEHb.

Kuacudikanisi cucteM MalieHHs

Pioxe mawenns.

B Tux Bumagkax, KOJIM MAalleHHS IUIACTUYHUM  MAacTUIOM
BUSIBIIIETHLCS HEAOIUILHUM BHACTIIOK HEOOXI1THOCTI HOro 4acToi 3aMiHH,
abo KoJIM MakCcUMallbHa 4acToTa oOepTaHHs HaJATO BHUCOKA ISl MAllleHHs
IUIACTUYHMM ~ MAacTHJIOM, TIOBUHHO  BHMKODHCTOBYBATHUCh  MAIllCHHS
MiHepaibHUM  MacioM. CrocoOu  MifBeIEHHS PIJKOrO Macia B
MIAMUITHAKA JOCUTh PI3HOMaHITHI: MallleHHsI 3aHYPEHHSIM, IUPKYIISIiHHE,
MiHiMaJbHE (3 BIIOPCKYBAaHHSIM, MacisHUHA TyMmaH, Toulo). Bubip cucremu
MallleHHs 3aJIeKHUTh BiJl yMOB pOOOTH Ta KOHCTPYKIIi OMOpH.

Hupkynsayitine mawenns Mae psii TiepeBar, TOJOBHA 3 SIKUX —
TEIUIOBiIBEACHHS Bix mimmunHukiB. Lle mae mMoxiuBicTh cTabinizyBatn
TEMIIEpaTypy OIOp IIMUHAEIS 1 MIMHHACIBHOI 0a0KK B LUJIOMY, 1, 3aBISKH
BOMY, YCYHYTH TeMIlepaTypHi naedopmaiii, sSKi CYTTEBO 3HHKYIOTh



45

TOYHICTH poOOTH Bepcrata. BuTparn Ha mupKymsIiiiHe MallleHHS MOXKHA
3HU3UTH, SIKIIO BUKOPHCTOBYBATH HACOCHHH e(eKT HeCHMETPpUIHUX
MM AIIUITHUKIB.

B OimbimocTi BUMAAKIiB B BepcTaTax IUPKYJSIIHHE MAaICHHS
MANIMIIHUKIB  3MIHCHIOETBCA 3a JOIOMOIOK  CIEI[laJlbHUX HAaCOCIB,
OCKLTBKH JIUIIIE TaKa cucTeMa 3abe3neuye eeKTHBHE BiIBEICHHS TETLIA.

Sk 3a3Havanock, JUIS MaIeHHs MiAMIUITHKUKIB MOTPIOHA JTyKe Maja
KITBbKiCTh Macia. ToMy CTBOPIOIOTHCS CHCTEMH MiHIMAJIBHOTO MAIlleHHS,
Ko B po0ody 30HY MiAMIWIHUKA, TAM YU IHIOINM CHOCOOOM, BBOJSTH
TOYHO /1030BaHi Maii 00’ eMu Maca.

PesxxuM minimanvnozo mawenns Moxe 3a0e3medyBaTHCS KpanelbHUM
3MalICHHSAM, MACISHHM TYMaHOM, MACJOMNOBITPSHUM MAICHHIM Ta
3MalICHHSIM BIIOPCKYBaHHSIM.

B cywacHumx BepcraTax KparelbHE 3MAIlleHHS peami3yeTbes 3a
JTIOTIOMOTOFO IMITYJIbCHUX JI03aTOPiB (IMITyJIbCHE MAIIIEHHS).

3MairyBaHHA ~MaclsSHUM TyYMaHOM pasime Oymo  HaiOimbIr
MOIIUPECHOK CUCTEMOIO MiHIMAJIbHOTO MameHHs. OJHAaK I CHCTEMY
HEMOJKJIMBO BiJIPETYIIOBATH HA Ty HEBEIHKY KUIBKICTh, SIKa MOTPiOHA, 1 11e
MOJKE€ TPU3BECTH 10 HAJAMIPHUX TEMIIEpPATyp MiANIUITHUKIB. 3MallyBaHHS
MAacCJISTHUM TyMaHOM MOY€ TaK0)K CTBOPIOBATH MPOOJIEMH Il OTOUYIOUOTO
cepenoBuma. Ha#Oinbmn HamiiHOIO CHCTEMOIO JJsl POOOTH 3 JyXKe
HE3HAYHMMHU KIUTBKOCTAMH Macjia 3 TOYHHM JIO3yBaHHSIM € CHCTeMa
MAacCJIONOBITPSHOTO MAIICHHSI.

Macnonogimpsue 3mawgyganms.

B pasi 3acTocyBaHHS MacIOMOBITPSIHOTO MaIl[CHHST HEeMa€e 0OMEKEHb
B BiJTHOIIIEHHI THITy MacJya i B’sI3KiCTh Maclia MOXe OyTH OUTBII BHCOKOIO,
HDK II6¢ MOXIIMBO B pa3i MalleHHS MaclissHUM TyMaHoMm. He BuHHKae
JKOJIHUX TPOOJIEM B 3B’SI3KYy 3 OTOUYYHOUHMM CEPEIOBHILNEM, OCKLIBKH BiJ
UIMKAHICIBHOTO By3Jia HE BUXOJMTh MACJIsIHUM TymaH. [IpHHIMIIOBA cxema
MAacCJIONOBITPSHOIO MAIlICHHS HaBe/IeHa Ha puc. 6.2.
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Jarumk vacy
[MopiTpa, Wo perymoe DiNLTP TA BONOTO-
MACTAHT THKEKTOPH Imﬂokpeunmszm
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TTepenillents Macka B MacIONPOBIAHIN TPYGKax

A S S S S B i

Pucynok 6.2-CructemMa Mao-HoBITPSIHOTO MallleHHS

[TaeBMaTHYHO KepoBaHiI IHXEKTOPH IIO/Aal0Th 4Yepe3 BHU3HAYCHI
iHTepBaTM uYacy TOYHO BH3HAYCHI KINBKOCTI Macia, gech 2 — 35 M.
Macno mojaeTsCsi B MAaclOBiABIIHI TpyOKM 3a paxyHOK Oe3nepepBHO
JIIF0YOTO CTUCHYTOTO TIOBITPS Yepe3 3MIITyBalIbHY KaMepy.

B tpyOkax macio “moB3e” 1mo CTiHKaxX B BUTJISI KOT€31HHOI IUTIBKH i
pYyXaeTbcs BIEpe]] BIJTHOCHO TOBITbHO B BUTJISAI XBWIII. 3BYKE€HI BUXOJIH
TpyOKH PO3MIIIEHI TOPSIJT 3 MIMIUITHUKAMH. TakiuM YMHOM 320€31edy€eThCs
nojgaya Maciua Oe3mocepeaHbO B MgMUNHUK. OCKUIBKM — Macio
pO3TiKaeThbcsd MO TPyOKax, MOXyTh OyTH JOMyIEHI JOCTaTHHO TPUBAI
IHTepBaIM MiX TOJadyaMH Macia 31 30epekeHHsIM Oe3repepBHOI mojadi
Macia B MiAIIHITHAKY.

Heo0xigHy KiNbKicTh Macna s ToJadi B IiIIATTHUKA [ITHHIES
MOJKHA BU3HAYMTHU 33 (HOPMYJIO0:

Q=k-d-B/100,

ne Q — BuTpaTH Macia, MM3/FOJI.; k — xoedirieHT, M0 3aIEKUTh BiJ THITY
migmunHaKa; K = 1 w1 pagiadbHAX pOMUKOMAMUNHKKIB; K = (2-3) ma
paniadbHO-YHOPHUX  IIapuKomiamwunHukie; 0 —  jgiamerp  OTBOpY
MiIIATHUKA, MM; B — mmpuHa miummHuKa, M.

KynpkoBi MiJIIMIHMKA HE Takli YyTIMBI JO BHTpaT Macia, SsK
POJMKOMIAIIMITHUKK, OTXKE, MOXYTh OYTH JONYyIIeHi OUIbII  BUCOKI
BUTpaTH Maciia 06e3 Oyb-IKOro HETaTHUBHOTO BIUIMBY Ha Temiiepatypy. s
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BHUCOKOIIBUAKICHUX IIMUHIEIBHUX BY3IiB 3  paliaJbHO-YIIOPHUMH
MIAPUKOTI AMTATTHAKAME TIOTPiOHI OiBII BHCOKI BHTPATH Macia, HiK IIe
BU3HAYAETHCS PIBHSIHHSIM, OCKIIBKH CIIOCTEPIra€ThCS JTisl HACOCHOTO e(DEKTY.

IHTepBanu wacy Mik MOMEHTaMHM 3MalllCHHS BH3HAYAIOTHCS B
BIZIITOBITHOCTI 3 00’ €MOM Maciia, SIKHi MOXe 3a0€3MeUNTH 1HKEKTOp 3a Jac
OTHOTO IMMyJbCYy, 1 HEOOXigHOI BHTpaTH Macjia 3a TOAWHY. [HTepBamm
MOXYTh 3MIHIOBAaTUCh B Jiama3oHi Big | xBuiamHM 10 1 TOAMHHU, Ta
HaMOLIBII IMPOKO BUKOPUCTOBYIOThCS 1HTEPBAJH, IO CKIaaanTh 15 — 20
XBHITUH.

Pucynok 6.3 — Cuctema 3MalieHHsl BIOPCKYBaHHSIM Maciia

s toro, mo0 moOMTHCS 3aJ0BUILHOTO pO3MOJLTY Macjia B
TpyOOIIpoBOAi, TpyOKM HE TOBHHHI OyTH 3aHaATO KOPOTKUMH. Jlms
3a0e3meyeHHs OUTBIINX iHTEepBaNiB HEOOXiMHI TPyOKH OINBINOI JTOBKHUHM.
Huns iaTepBaniB 15 xBuimuH TpyOKkM NOBWHHI OyTH He Kopotmi 3a 0,5 M.
Tuck moBiTps noBuHeH ckiagatu 0,2 — 0,3 Mlla. Skmo TpyOku myxe
BEJIMKOI JTOBXXWHHU, TO MOXE 3HAJOOWTHUCH OUTBIII BHCOKHMH THCK TOBITPS
JUTSL KOMITEHCAIIIT MaiHHsI TUCKY B TPYOOITPOBOII.

Bnopckysanns macaa. ]l 3a6e3nedeHHs TOCTaTHBOTO 3MAalllyBaHHS
0e3 miABHIICHHS poOOYOI Temmeparypd B YMOBax JIyXkKe BHCOKHX
HIBHJKOCTEH B MIMNIMITHUK Ma€ HAJXOAWTHU JIOCTATHS, aje He HaJMipHa
KUIbKiCTh Macia. OIHUM 3 HaWOLIbII €()EKTHMBHUX METOMIB OCSITHEHHS
TAKOT0 PEeKUMY € BIOPCKYyBaHHS Macia (puc. 6.3), Kol CTpyMiHb Macia
i BUCOKUM THUCKOM HAIPaBJSIETHCS B TOpelb migmunHuka. [BuakicTs
CTpyMEHS Maciia MOBHHHA OYTH JIOCUTh BHCOKOI (He MeHme 15 m/c) s
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IIOJ0JIaHHA 3aBUXPEHB, 10 BUHUKAOTh HABKOJIO 06epTOBOFO Hi,Z[IHI/IHHI/IKa.

MaueHHs1 HAIPAMHUX

Hanpsamni ko3anus.

Juis 3MalleHHs] HanpsSIMHUX, [IO CHpUs€ 3HAYHOMY 301NBLICHHIO X
JIOBTOBIYHOCTI, 3aCTOCOBYIOTH Pi3HOMaHITHI cmocoOu. Haiimpoctimum €
MAIIeHHS PYYHUM CIIOCOOOM Ta 3MaIleHHS 32 JOIOMOTOIO 1HIMBITyaIbHUX
MacisHOK. besmepepBHa momawa Maciaa  MOXe  3IiHMCHIOBATHCH
CrenialbHUMH POJHMKAaMHU, PO3MIICHUMHU B MACISIHUX KapMaHaxX CTaHWHH,
3a JIOMOMOTOI0 Hacoca abo 3 BUKOPHUCTAHHAM MacisgHOi BaHHU. Jlnis
pO3MOJTly Macia 1O BCid MOBEPXHI TEpPTS Ha HANPSMHUX BHUKOHYIOTH
crneriajgbHi MaciIsiHl KaHABKU.

B’s3kicTh  MacTuia, 1O BUKOPUCTOBYETBHCS Uil MAILCHHS
HANPSAMHUX 3aJI€KUTH BiJl yMOB POOOTH: XapaKTepy 3MaIleHHs, IIBHIKOCTI
KOB3aHHS, HaBaHTaKEHHA. 31 301IbIIICHHSIM HaBaHTaXKEHHS Ta 3MEHIICHHAM
HIBUJKOCTI KOB3aHHS 3aCTOCOBYIOTH MAacJIO OLIBII BUCOKOT B’ SI3KOCTI.

B pasi poOoTH 3 YHCTHM MAaCTHIOM JUISl MAIIEHHS TOPH30HTAIBHUX
HampsMHHUX 3 MajJHM Ta CEepeIHIM THCKOM PEKOMEHAYIOTHCS Macia 3
KIHEMATHYHOIO B’SI3KICTIO Vao= 27 — 65 MMZ/c (6impIIi 3HAaYEHHS B’ SI3KOCTI
JUTsL OLJIBII BaYKKUX YMOB pOOOTH); JUII BHCOKHUX HaBaHTa)XKCHb JOLLIbHI
O1IIBII B’A3K1 Macia 10 Vag= 100 Mme/c.

B pasi poboTu 3 MacTHIIOM, 3a0pYTHEHUM BiJXO0JIaMH, JIJIsi MaICHHS
TOPU3OHTAIBHUX HAMPSIMHUX PEKOMEHAYIOTh Macia 3 B’S3KICTIO: JUIs
npoTOYHOro (GiXHOr0) MameHHs Vg= 25 — 35 MM?/c ams BepcTaTiB
CcepeTHiX Po3MIpIB i V4= 40 — 55 MM?/C JUT BOXKKHX; U LUPKY/IAIIHHOTO
(moctaTHROTO) MaImieHHS ab0 MaIleHHS 3 MacisHoi BaHHH vgo= 30 — 45
MM?/C JIUISl BEPCTATIB CepeHiX PO3MIpiB i vso= 45 — 65 MM?/C ISl BasKKHX
BEPCTAaTiB.

Jis  MalieHHS HanpsMHHUX TPeUU3iHHUX BepcTaTiB  HaWOiLIbII
e(EKTUBHUM € 3aCTOCYBAaHHS aHTUCTPHOKOBUX Macel, SKi 3a0e3NedyloTh
HAHOUIBII MIIIHY 1 JOBrOBIYHY IUIIBKY, IO IIJBHILYE TOYHICTh
YCTaHOBJIOBAILHUX TMEpPEMIllleHb, 3HAYHO 3HIDKYE Koe(imieHT TepTs
CIIOKOIO.

Iapycrpiansni macnma MHCno -40, MHCn -65 npusHaueni mis
3MalIeHHs cepeIHLOHABAHTAKEHUX i JIETKOHABAHTAXKEHUX
TOPU30HTAJIBHUX HANPSMHHX, KOJIH NOTPiOHO 3a0e3MeunTH PiBHOMIPHICTD i
TOYHICTh YCTAHOBJIIOBAIBHUX MEPEMIllleHb. I1X BHKOPUCTOBYIOTH ISt
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3MallyBaHHA HANPSIMHUX KOB3aHHS 1 KOUYEHHS] METAIOPi3aIbHUX BEPCTaTIB
BHCOKOi TouHOCTI, BepcratiB 3 YUIIK, mepemad XomoBwii IBUHT-TAWKH Ta
IHIIMX BY3MiB 1 TaM, ¢ HEOOXiJHO 3HM3HUTH piBeHb KOe(illi€HTIB TEpTs B
CTaTUYHUX Ta KIHETUYHUX YMOBaX

Ianycrpianere macmo MHCn-110 mpusHaveHne [iisi 3MailyBaHHS
BEPTHKAJIBHUX HANpPSAMHUX KOB3aHHSA 1 KOYEHHS METAJIOPi3aIbHUX
BEPCTaTiB 1 JUIS TOPU3OHTAILHUX HAMPSMHHUX 3 BEPTUKAIBHUMH TPaHSMH
BEJIMKO] IJIOII.

3acTocyBaHHS IUTACTHYHUX MACTHJI [UIl HANpSMHUAX KOB3aHHS
BEpCTaTiB, sSKi MiIAAIOTHCS 3a0pyIHEHHIO, HEMPHITyCTUME B 3B’S3KYy 3i
301JIBIIEHHSIM 3HOCY Ta YTBOPEHHSM 3aIUPOK.

HanpsiMHi KoYeHHs.

[ HanpsMHUX KOYEHHS BHKOPHCTOBYIOTH Macjia 1 IUIACTHYHI
MacTwia. BukopuctaHHs Macen € OUIBII JOIUIBHUM, OCKIJIBKH BOHHU
CIIPUSAIOTHh BUIAJICHHIO 3a0pyIHEHHS 1 0XOJO0pKYI0UOi piguan. Cuiia TepTs
B HaIPSMHUX 3a BiJICYTHOCTI 3a0pyAHEHHS MaJIO 3aJ€XKUTh BiJl KUTBKOCTI
Ta B SA3KOCTI MacTwia. PekoMeHmoBaHl Macia HaseneHl B tadonuumi 4. B
OLNBLIOCTI BUMAIKIB CJiJ 3aCTOCOBYBATH IHAyCTpianbHi Macya. Jlms
CKOPOYCHHSI aCOPTUMEHTY Maced Uil T'OPHU30HTAIbHUX 1 BEPTHUKAJIBHUX
HaNpSIMHUX MOXYTh 3aCTOCOBYBAaTHCh Macia OjHi€i B’si3kocti (40 — 50
mm?/c 3a 40°C).

ITix yac poOOTM HaNPSMHHUX KOYEHHS 3 MAJIMMH HaBaHTAXXEHHSIMH
OMip PyXy BHU3HAYAE€THCSI B OCHOBHOMY TEpTSAM KOB3aHHA. 1oMy, B pasi
HEOOXITHOCTI 3HU3UTH TEPTS CIOKOI0, OCOOIMBO ISl POJIMKOBHX OIOpP Ta
roJlYacTUX HaNpSMHHX, JOLUIBHO 3aCTOCOBYBAaTH aHTHCTPUOKOBI Macia
cepii UHC,.

B HanpsMHHX 3 HaAiHUM 3aXHUCTOM MOXYTh BHKOPHUCTOBYBAaTHCH
ITACTUYHI MacTHJIa, 30KpeMa yHiBepcayibHi cepeanboruiaBki YC-2 i YC-1,
I'OCT1033-79. Jlns 3HWKEHHS TepTs, 30KpeMa B POJIMKOBUX OIOpaXx,
JoNUTEHO 3acTocoByBat MacTmwia AMC-1 ta AMC-3, T'OCT2712-75, ski
MaroTh JOOp1 aHTUCTPHOKOBI BIACTUBOCTI.

KynabkoBi rBMHTOBI nepenaui.
Hns 3MallyBaHHs KYJIbKOBUX I'BUHTOBUX rnepegad
BUKOPUCTOBYETbCSI MAIIEHHA IUIACTUYHUMMU MACTUJIAMUA Ta MallleHHS
MaciaMu. J{jst macTHYHOro MallleHHs! BUKOPUCTOBYIOTHCS MacTHIIa Ha 0asi
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niTieBUX MHI 3 KiHemaTtHarO B’skicTio (30 — 140) mm%/c. MinepanbHi
Macjia BUKOPHCTOBYIOTBCS KiHEMaTH4HOIO B’s3kicTio (32 — 100) Mm2/c.
Macna 3 HHM3BKOIO B’S3KICTIO JOUIJIBHO BHUKOPHCTOBYBATH, KOJH TBUHT
NPAIIoEe 3 BUCOKOIO IIBUAKICTIO 1 BaXKJIMBO 3HU3UTH TETJIOBE BHIOBKCHHS
XO0JIOBOTO TBUHTA. Macia 3 BUCOKOK B’SI3KICTIO PEKOMEHIYIOTBCS JUIS
MaJIMX MIBUAKOCTEH TBHHTA, BUCOKHX TEMIIEpaTyp, poOoTi 3 BiOparismMu Ta
IHIIMMH BUCOKMMHU HaBaHTAKCHHSIMH.

HenocraTHicTs MacTuia 3yMOBJIIOE OiffHE MaIleHHS, B TOW Yac 5K
HaJMipHa KUIBKICTh Maciia BeJe 1O IiJBHINEHOTO TeHEpyBaHHS Teria i
3pocTaHHsi omopy. ToMy BaKJIMBO BH3HAYUTH ONTUMANIbHY KiJbKIiCTb
MacTHIa AJIsl KOHKPETHUX YMOB POOOTH.

[Tpubnm3Ha KITBKICTh IIACTUYHOTO MacTHIa 3a3Buyail Oeperncs 1/3
00’eMy TIPOCTOPY B raiiii.

PexomenmoBaHa KIJIBKICTP Maciia naHa B Tabmum 6.1, Curig
3ayBaXHUTH, IO KUIBKICTh Macia 3aJie)KHTh BiJ] XOIy, THIy Maclia, II0
BUKOPDHCTOBYETHCS Ta  yMOB  poOoTth  (HEoOXimHO  3amobiraTw
TEIJIOYTBOPEHHIO).

BHKOpHCTOBYIOTh MAIllCHHST TaKMX BHIIB: KpamelbHe, MOpIiiiHe,
MacJISTHUHA TyMaH. [[macTuaHuil MacTUIIPHUN MaTepial BUKOPHUCTOBYETHCS,
KOJIM BHUKOPHCTaHHS PIJKOTO Marepialy YCKiIagHeHo. B  HeBemmkux
KIJIBKOCTSIX MOro 3aKJIalalOTh B TBUHTOBI KAHABKH I'aiiKH.

EdexTrBHI Macna 3 NPOTH3AIUPHUMH TPUCATKAMH, OCOOJIHMBO B
3B’3Ky 3 THUM, IO B KaHAJaX IOBEPHEHHS CIIOCTEPITa€ThCs TEPTS
KOB3aHHS.

Tadmuus 6.1 - PexomenmoBani o0’emMu Maciia Ui 3MAalllEHHS
TBHHTOBOI mepejayi
[liameTp Basa, MM 16-18 [20-25| 28—-32 |36 - 40

KiabKicTh Macia, oM (iarepsan 3 xB.)| 0,07 0,10 0,15 0,25
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Tabmuns 6.2 - Macna, MO pPEKOMEHIYIOThCS ISl MalleHHS
HalIpAMHHUX KOYCHHS.
Bun Oco06muBi Mapxka macna B’s3kicTh
HarpsM- YMOBH 3aCTOCYBaHHS Macel KiHEMaTH4YHa TIpH
HEX 40°Cpym%e
1-30A U-40A 41-51
- NHCn-40 51-75
= 50-70
=
E [linBuiienuit THCK, HAIPSIMHI BayKKUX -40A 51-75
2 BEpCTaTiB, TOPU3OHTAIBHI HANIPAMHI 3 WHC-65 100-110
E_ BEPTUKAIBHUMH I'PAHSIMH BEJIUKOT IO THCH-110 175200
3HWKECHHSI CIUIMBaHHS CTOJIIB WHCn-20 18-25 (npu
50°C)
- U-40A 51-75
=g VHCn-110 175-200
g“ B TlimBurrmennii THCK, HATPSIMHI BAYKKHX WNHCn-110 175-200
BEPCTATIB
MalueHHs HaIIPSMHUX MacJlloM 3 UI'TI-18 24-30
E ,E rigpocucTeMu WITI-30 39-50
2 3 MHCn-20 18-25 (pu
ZE 50°C)
é § 3aranpHa U TOPU30HTAIBHUX 1 U-40A NHCn-65 51-75
° BEPTUKAILHUX HAIPSIMHUX 100-110
CHCTEMa MAILICHHS.
Cxema mMalleHHsl BepcTara.
I[J'ISI KOXHOIo BEpcCTaTa p03p06J'I$I€TLC$[ cXeMa MallCHHsA, Ha K1

3a3HAYalOTHCS TOYKH MiJBEACHHS MacTwia. B Tabmumi, Mo cynpoBOIKYe
TaKy CXEMy MaIllleHHS JeTali3yloThCs IHTEPBAJIM MOJa4i MaCTHUIBHOTO
MaTepiany J0 KOXHOI TOYKH, XapaKTePU3YIOThCS CaMi TOYKH MAIEHHS Ta
HABOJUTHLCS 1H(OpMAIls MPO MACTHIBHUN Marepiaj, [0 IOJAETHCS B
KOHKpeTHy Touky. Ha pucynky 10.1 mokazana cxema MaIleHHS
OaraTominboBoro Bepcrara mMoj. 2204BM®4, a B tabmumi 6.3 HeoOXimHa
iH(opMallis IO peKUMY MaIlleHHS BEpCTaTa.
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Pucynok 6.4 — Cxema marieHHs 6aratoliiisoBoro Bepcrara Mo, 2204B



Tabmuns 6.3 - [lepernik TOYOK MallleHHS

Tlo3umis [epiomuunicTh Touka, 110 3MaIy€eThCS Kynu Bxonuth MacTtuisHuiA MaTepian
MaIlleHHS
1 onenno Kpyrosi HanpsiMH1 Crin Ianycrpianmsae U-30A
T'OCT20799-88
2 1 pa3 Ha 6 MicsIiB IlecTipHi, T ANIATHAKA, XOJJOBU Te came IUATHUM -203
TBUHT, TAHKETKH I'OCT6267-74
3 1 pa3 Ha 6 MmicAwiB ecTipHi, miIMAITHAKA Penykrop (6ox MUATUM -203
CEITbCHHIB) IroCT6267-74
4 1 pa3 Ha 6 MmicAwiB ecTipHi, mIMIAITHAKA 3aTUCK XOJ0BOI'O MUATUM -203
TBHHTA I'OCT6267-74
5 1 pa3 Ha 6 MmicAmiB ecripHi T'onoska Ianycrpiansae U-30A
HIIUHEILHA T'OCT20799-88
6 1 pa3 Ha 6 MicsiB IHecripHi, OcHoBa MUATHUM -203
I ITUITHAKA, XO0BUI TBUHT I'OCT6267-74
7 1 pa3 Ha 6 Mics1IiB LlectipHi, T AMIATHAKA, XOJOBUI Komnona HOUATHUM -203
TBUHT, JIAHI[FOTH, HATPSIMHI I'OCT6267-74
BaHTa)XiB, TAHKETKH FOJIOBKU
8 1 pa3 Ha 6 Mics1IiB LlecTipHi, T IMUTHAKA MexaHi3M 3aMiHH HUATHUM -203
IHCTpYMEHTY I'OCT6267-74
9 1 pa3 Ha 6 Mics1IiB LecripHi, onopH, TATH, peiKH 3aruck HOUATHUM -203
MMOBOPOTHOTO CTOJIA I'OCT6267-74
10 1 pa3 Ha 6 MicsIIiB TaHKeTKH, OTIOpH, IUTIIBOBHHA T'omoBka IUATHUM —-203
Bal IIUHIEIbHA I'OCT6267-74
11 1 pa3 Ha 6 MicsIiB LenTpanbHa onopa Crin IUATHUM —-203
TIOBOPOTHOTO CTOJIA I'OCT6267-74
12 1 pa3 Ha 6 MicsIIiB Enexrponsurynu PJ1-09 3aTHCK X0I0BOTO [Ipunanne
TBHUHTA, TOJIOBKA MBII T'OCT1805-76
IIAHCIBHA
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JEKIIIA 7. 3SHOITYBAHHS JTETAJIEA

OCHOBHMMH TpUYMHAMU BUBEICHHA oONamHaHHSA 3 Jagy € 1)
NOPYIICHHS IpPaBWJI EKCIUIyaTalii, y TOMYy 4YHCI  IE€PEBaHTAXKCHHS
OKpEeMHUX MEXaHi3MiB 1 By3JiB; 2) NOPYIIECHHS PETyIIOBaHHS BU3HAUYEHOTO
By3Jla Yd MeXaHi3My; 3) 3HOC OKpeMHX JeTaieil i By3IiB, BUXiJ 3 JNagy
OKpEeMHX MEXaHi3MiB, yTpaTa TOYHOCTI.

Skmo Buxony 3 Jiamy oOJIafHAaHHS 3 MEPUIMX ABOX NMPUYMH MOKHA
3anmo0irtu 3a0e3neueHHsIM HaJIe)KHOTO AOTJIISILY 1 IPaBUIIBHOI eKCIUTyaTallii,
TO 3HOC MEXaHi3MiB — SBHINE IOCTiitHE. 3IIACHIOYH P TEXHITHUX
pillIeHb, MOXHA CIIOBLIBHUTH 3HOC, alle 3aM00IrTH HOTO BaXKO.

Tepmin  cnyxOu  BepcTaTiB B OCHOBHOMY  BH3HAYa€ThCS
3HOIIYBaHHSIM, TIPU SIKOMY BiIOYBA€ThCS BTpaTa MEXaHI3MOM MOYAaTKOBUX
eKCIUTyaTallifHuX sKocTell. 3HONIyBaHHS Iie Tpolec pyHHyBaHHS 1
BiJIOKpEMJICHHSI MaTepiany 3 MOBEpXHi TBEPAOTO Tijia, HE3BOPOTHUII IpoIiec
3MIiHHM JeTaJIeH MmiJl 4ac eKkcIutyaTaiii. B HaciiIo0K 3HOIIYBaHHS 3MIHIOEThCS
¢dopMa, po3mipu i cTaH poOOYMX TOBEPXOHB JeTalell. Y 3alIeHOCTI Bij
YMOB pOOOTH OJTHI I€Tali 3HOIIYIOTHCS IIBU/AIIE, 1HII MOBIBHIIIIE.

Po3spizustoTs Tpu niepioau 3uocy. [Ipoliec 3HOCY B mepuioMy mnepioi
XapaKTepU3ye MOYAaTKOBY POOOTY 3’€qHAaHHS — MEPioA IMPUIIPALOBAHHS
Horo criomydeHux netaneil. BenmuunHa i CTymiHB iHTEHCHBHOCTI 3HOCY B
Mepioj] MPUITPALIOBAHHS 3aJIeXkaTh BiJ] AKOCTI MOBEPXOHb AeTajieit. Uum
Kpaie oOpoOJeHi 1 IpUTHAHI TepThOBI MOBEPXHI JeTaneld BiJIMOBITHO JO
YMOB pOOOTH 3’€THAHHS, THM MEHIIE iXHii MOYaTKOBWH 3HOC. Jlpyruit
nepioJl XapakTepu3ye HOPMaNbHY pPOOOTY 3’€IHaHHSA. 3HOC IOCTYIOBO
HapocTae; HOro BEIMYMHA 3aJISKUTh BiJl TPHBAIOCTI POOOTH 3’ €THAHHSI.

Tperiif mepiox 1e iHTEHCHBHE HApOCTaHHs 3HOCY, KOJIM 3a30pU B
CIPSDKEHHSIX  pi3ko  30imbInyroThCs. B Mipy HapocTaHHA  3HOCY
npane3gaTHICTh MEXaHi3My TOPYIIYEThCS, 1 3pEIITO0 BiH BUXOIUTH 3
nany.

Po3pi3HsIIOTh Taki OCHOBHI BHAM 3HOIIYBAaHHS: MeXaHiuHe, NpHU
3aiaHHI ¥ OKHCHE.

Mexaniune 3nouyéanHs — 3HOIIYBAaHHS B PE3yNbTaTi MEXaHIYHHX
BIUMBiB. Ilpn npomy BinOyBaeThcsi cTupaHHs (3pi3aHHS) MOBEPXHEBOTO
H1apy MeTaiay B CHUJIbHO NpalioruuX Aetaned. MexaHiuHe 3HOLIyBaHHS
4acTo 301UIBIIYEThCSI HASBHICTIO aOpasUBHOTO MHITY, TBEPJMX 4YacCTOK,
CTPYKH, NPOIYKTiB 3HOLIYBaHHSA; TEPTbOBI IOBEPXHI JOAATKOBO
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PYHHYIOTBCS 32 PaXyHOK ApSIaHHS.

3HOC 1 XapakTep 3HOIIyBaHHS JAeTajeil 3amexarb Bix (i3uKo-
MEXaHIYHUX BJIACTMBOCTEH IOBEPXHEBUX INAPiB METaly, YMOB pPOOOTH
MOBEPXOHb, IO  CHONYYAlOThCS, THUCKY, BiTHOCHOI  IIBHJIKOCTI
MEePeMIleHHs, YMOB 3MAaIllyBaHHs, IapaMeTpiB MIOPCTKOCTI TEPTHOBUX
MTOBEPXOHB TO 0. SIKIIO B3aeMo/Iis neTaseil BigOyBaeTbes 6e3 BiTHOCHOTO
NepeMillleHHs, TO MOXKJIMBE 3MUHAHHS MeETaly, LI0 XapaKTepHO JUIs
MUTIIIFOBUX, IIMTOHKOBHX, Pi3bOOBHX 1 1HIIINX 3'€THAHD.

Ilim wac pobotn GaraTo Aeraneil BepCcTaTiB, HANPUKIIAA, BajH, 3yOH
3y04acTUX KOJic, ATyHH, MiAIIUINHAKK, OPYKUHH 1 iHIIE, MiAJar0ThCs
TPUBAJIOMY BIUTUBY 3MIiHHMX HaBaHTaXEHb, LI0 Ha0araTo CHIIBHIIIE
3HIDKYIOTh MIIHICTh JeTajei, HDK CTaTH4HI HaBaHTaxeHHs. [luxmigHi
HaBaHTa)XEHHS BUKJIMKAIOTh BTOMHE 3HOLIYBAHHS 1 pyHHYBaHHS J€TaJei,
BHACITIZIOK YOTO 3HOIIYBAaHHS XapaKTEPU3Y€EThCSI JBOMA 30HAMH — 30HOIO
TPIIIKH, IO PO3BUBAIKCSA, 1 30HOIO, MO sKii BimOyBcs 3mam. [loBepxHs
nepuIoi 30HM IMaJKa, a IOBEPXHS IPYroi — 3 pakOBUHAMH YM 3E€PHUCTA.
Takuii 371aM rOBOpUTH PO T€, O NPUYMHOK IOJIOMKH € yTroMma. Jlis
3amo0iraHHs pyWHYBaHHS BiJ YTOMH HEOOXiJHO MPaBHIBLHO BHOpaTH
pO3MIpH TIOTIEPEYHOTO Tepepidy JeTalli, IO BUTOTOBISETHCS YU
PEMOHTYEThCS, BUKOHYBATH ii 110 MOMJIMBOCTI Tak, 1100 He OyJio pi3KuX
Mepexo/IiB BiJl OHOTO PO3MIpY JI0 iHIIOTO. BapTo BpaxoByBartu, 1o rpyoo
0o0po0iieHa TOBEpXHS, HASBHICTHP PHCOK 1 MOAPANHAH MOXYTh CTaTH
NPUYMHAMYA BUHUKHEHHS! BTOMHUX TPillIVH.

3uowysanns enacnioox 3aidawmsi BiOYyBaeTbCS B PE3yNbTaTi
CXOIUTFOBaHHsS OfHi€i TMOBepXHI 3 1HMIOI, TJIHMOMHHOTO BHUPHBAHHA
Matepiany. BinOyBaeTbcs 1ie depe3 HEJNOCTAaTHE 3MAIICHHS 1 3HAYHHMA
MUTOMUH TUCK, KOJH Bl NOBEPXHI 30JIMKAKOTHCS HACTUIBKU IIIIBHO, IO
MOYMHAIOTH JIISATH MOJEKYJIsIpHi crin. CXOTUTIOBAaHHS BiZIOYBA€THCS TAKOXK
B YMOBaxX BHCOKHMX IIBHJIKOCTEH KOB3aHHS 1 BHCOKOIO THCKY, KOJIU
TeMIiepaTrypa TepThOBHX [TIOBEPXOHb BHUCOKA.

OxucHe 3HOULy8aHMsi BYSIBIIIETBCS 3BUYAHO B JieTajell BEPCTaTiB,
IO MiAgaroThes Oe3mocepeHbO Ail BOIAM, MOBITPS, XIMIYHMX PEUOBHH 1
Temreparypd. MiHIUBICTh TeMIeparypd TOBITPA y BHPOOHHUOMY
MPUMILIECHH] TPUBOIUTH 0 TOTO, IO IpH Ti MiJABUIICHHI BOJASHI HapH, sKi
MICTATBCS. B TOBITPi, CTHUKAIOUMCh 3 OUIBII XOJOAHMMH METaJeBHUMU
JIEeTasIMK, OCaJDKYIOTbCS Ha HHUX Yy BHUIVIALI KoHAeHcary. lle Bukimkae
KOpO3ito MeTairy, ToOTO 3'€THaHHS MeTany 3 KUCHeM NOBiTps. [1ix BrummBoM
KOpO3il B METANIEBUX JICTANSX YTBOPATHCS TITUOOKI pylHYBaHHS, MaTepial
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yTpayae MexaHiuyHy MilHIcTh. Lli sSBUIIA crocTepiraroTecs, 30KpemMa, y
JeTanell nuTiyBadbHUX, ENeKTPOXIMIYHMX 1 IHIIUX BEpCTaTiB, IO
MPAIIOIOTh 3 BOJAOEMYJIECIHHUME 0XOJIOKYBaJIbHUMH PiAHMHAMH.

3BHYAHO KOPO3iHHMKA 3HOC CYNPOBOMXKYETHCS MEXaHIYHUM
BIUIMBOM duepe3 3’€QHAaHHA OfHi€l Aeranmi 3 iHMOI. Y IhOMY BHUMAAKY
BiZIOyBa€THCSI TaK 3BAHE KOPO3IUHO-MeXAHIuHe 3HOLTYBaHHS.

[Ipo 3HOUIIYBaHHS AeTaliell BepcTaTa MOXKHA CYAMTH 32 XapaKTepoM
ixapoi poboTu. Hanpuknan, miaBUIeHnd IyM y 3y04acTHX mepepadax —
O3HaKa 3HONmIyBaHHA mpodimo 3y0OiB. 3HOIIyBaHHS NUIIBFOBUX 1
HIMOHKOBUX 3'€IHAHBb BUSIBISIETHCS Y BUTIISAL TNIYXUX 1 Pi3KUX MOILITOBXiB
110pa3, KOJIH 3MIHIOETHCS HAPSIMOK OOCpPTaHHS Y MPSMOJIHIHHOTO PyXYy.
3a mIyMOM MOXHa OI[IHUTH 1 CTaH BY3JIB i3 MiJIIAITHUKAMH KOYEHHS.
JiarHocTyBaHHA TIPOBOJAATH 3a JOTIOMOTOIO CIEIiaJbHOTO MpUIagy —
cTeTockoma. 3a MOro BiCYTHOCTI MOXKHA CKOPUCTATUCS METaJeBUM
NPYTKOM, LI0 NPUKJIAAAI0Th 3aKPYIIIEHUM KiHLIEM [0 ByXa, a 3arOCTPEHUM
— 0 Micus, Ae 3HaxomuThes mimmunHuK. [Ipu HOpMambpHIN poOoTi
YyTHUHN CIIA0KHH IIyM, piBHOMIpHE TOHKE A3IK4aHHs. Pi3kuil (n3BeHsumit)
IIyM YM CBHCT yKa3ylOThb Ha Te, IO B MiALIMIIHUKY BiACYTHE MAacTHIIO,
KYJIBKH YW POJIMKH 3aTHCHEHI MK OITOBUMH IOpIKKaMU BHYTPIIIHBOTO W
30BHIIHBKOTO Kinenp. [lym, mo TpuMuTh, (YacTi A3BIHKI CTYKOTH)
CBIZIYUTP MPO T€, HA TiJIaX KOYCHHS UM KUTBLSX 3'IBHITUCS «BUPA3KH» YH B
MiIIATTHUAK TOTpanvB abpa3suBHUM mui 4u Opya. ['myxi ymapu roBopsTh
npo oclabJIeHHs MTOCa KU i JIIWITHAKA Ha Baly W y KOPIYCi.

3HOIIYBaHHS B CKIQJalbHUX OJMHUISLX Bepcrara MOYKHA
YCTAaHOBUTH HE TINBKM Ha CIyX, aj€ 1 3a BUIVISIOM  IIOBEPXOHb,
0o0poOiieHnx Ha 1LOMY BepcTari. Hampukmian, mosBa Ha oOpoOieHiid Ha
TOKapHOMY BEpCTAaTi JieTani KUTbLIEBUX BHCTYIIIB YM 3alaJdH 4epe3 piBHI
NPOMIDKKH CBIJYUTH MPO 3HOC 3yOiB pPEHKOBOTO Kolleca W PEeHKH; pyx
CyIopTa 3aMicTh IUIAaBHOrO cTae mnepepuBuactuMm. lLleit nmedext wacto
BUKJIMKAETBCSI TAKOXK 3HONIYBAHHSM HANPSMHHUX CTaHWHH 1 KapeTKu
CYIOpTa, 10 MOPYIIY€E CIIBBICHICTh OTBOPIB (apTyxa il KOpoOKu mojad,
yepe3 sKi MPOXOJUTh XOJOBHW B, 1 IO 3MIHIOE, KpPiM TOTO, 33a30p Y
peiiKoBiii nepenadi.

30iMbIICHUH  «MEPTBHH» XiJl PYKOSTOK TBUHTIB CBIIYUTH TPO
3HOIYBAaHHS Pi3l TBUHTIB 1 railok. Y pnaHoOMy BHNAAKYy HiA "MepTBUM
X0Z0M" PO3YMIIOTh JESKHHA BUIBHHUM KyT HOBOPOTY PYKOSATKH, MEPII HDK
MOYHE pyXaTHCs 3'€THAHA 3 HEIO JeTallb.

Jlis OIIHKK 3HOCY IOBEPXOHb TepTs 0a30BUX JeTalell BepcTaTiB
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PEKOMEH/Ty€ThCSI METOJ] «IITYYHUX 0a3y. Lleit MmeTon momsArae B TiM, 1m0 Ha
HOBEpXHi, IIO 3HOIIYIOTHCS, 3a3[aJeTifb HAHOCATH JIyHKH BH3HAYEHOI
¢dopmu (puc. 7.1). Ha 3miHy pexumy TepTsS BOHM NMPAKTHYHO BIIMBY HE
YUHATH, OCKUIBKM BOHHM MalTh Maji posMipu: riambuHa 50—75 MM,
moexknHa 1,7—2 mm. Bigcranp Mmik syakamu 100—200 mm. Jlyskum Ha
MOBEPXHI TepTs BHUKOHYIOTh a00 BIABJICHHAM ajMa3Hoi mipamigu (cmocid
BiZIOWTKiB), 200 00€pPTOBUM TBEPAOCIIIIABHUM POJIMKOM (CIOCiO

«BUTHPaHHSDY). pyrHii criocid kpaie, TOMy 10 IO CTOPOHAX JYHKH
He BiTOYBa€THCS CITyIyBaHHS METATy 1 IIe TO3BOJISIE pOOUTH BUMIpH O1ITBIIT
TOYHO. 3a 3MIHOK PO3MIpy JYHKH, TOOTO 3a 3MEHIICHHSAM Ii TVIMOWHH 3a
yac poOOTH BepcTaTa MK BHMIpaMH, CYISTh NP0 BEIUYMHY 3HOCY.
Imubusa ayaxs h = 1%8r, ne | — noBkuHA TyHKH; I — pagiyc KPHBHHH
3arIuOJICHHS.

1 — anmasHa mipamizna; 2 — BigOUTOK; 3—piselp; 4 — JIyHKa
Pucynok 7.1 - Cxemu HaHeceHHst BinouTka (a) 1 IyHKH (6) [UTsl BUSHAYCHHSI 3HOCY

Homxuny | nyHOK Moke BuMiproBaTHcs mnpwiagoM MUB-2, mio
NpeICTaBIIsie COO0I0 BIUTIKOBUI MIKPOCKOT i3 MiKDOMETPHUYHUM T'BHHTOM.

Ha HanpsMHI JyHKM HaHOCSTH TIOCEpEAMHI, Yy HaNpsMKY,
NEPIEHIUKYSIPHOMY PyXY IO HHUX, OO B MpOLECi 3HOLIYBaHHS MMOBEPXHi
KIHIIIB JIYHOK 3aJIMINAIINCS YiTKHUMHU.

[pumyctumuii 3HOC HANPSMHHUX CTaHWH TOKAPHO-TBUHTOPI3HUX 1
KOHCOJIBHO-(DpE3epPHUX BEPCTATiB HOPMYIOTh y 3aJI€KHOCTI BiJl HEOOXiTHOT
TOYHOCTI 00poOKM i po3MipiB AeTami. SIKII0 3HOC HaNPsIMHUX MEPEBHUILYE
0,2 MM, BIOpOCTIHKICTh BepcTaTa 3HAYHO 3HMXKYETHCH, 1, X04a 32 yMOBaMU
3a0e3neueHHs 3a/1aH0i TOYHOCTI JieTaleld MPHUIyCTUME TPOJIOBKEHHS
eKCIuTyaTalii BepcTaTa, HNPUXOAWTHCS 3YNMHATH HOro Ha KalliTaJbHUHA
PEMOHT Y 3B'SI3KYy 3 MOTIPIICHHSM SKOCTI TIOBEPXHI 00pOOJIIeHUX neTanen
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(citigu BiOparii) 9u 3 yTpaTorO MPOYKTHBHOCTI.

[MpunyctuMuil 3HOC HANPSMHUX TO3J0BKHBO - CTPYTalbHUX 1

M03/I0BKHBO-(PPE3epHUX BEPCTATIB:

Umax = 6('—0 /Ll)za
ne 0 — moxubOka oOpoOKHM Ha BepcTaTi (IOMyCK Ha jAeTaib), MM; Lo —
JIOBXKWHA HAIPIMHUX CTAaHUHHU, MM; L; — moBxxuHA 00poOIroBaHOl geTari,
MM.

JnsT TUTOCKMX HampsIMHUX 3HOC JIOPIBHIOE BIACTaHI Bij JesSKOl
YMOBHOI TIPSIMO1, 1[0 MPOXOJWUTh Y€pe3 TOYKH Ha HE3HOMIEHUX KIHIISIX
HaIpsIMHUX, J0 3HOIICHOI moBepxHi. s BepcTaTiB 3 V-NOZiOHUMH 9
TPUKYTHUMH HANPIMHUMHU 3 KyTOM OCHOBH 0. TPUITYCTUMHN 3HOC!

Upar = 605 a (Lo/Li)?

OnuH 3 OCHOBHUX 3axOJ[iB OOpPOTHOM 31 3HOIIYBAaHHSAM JETaJCh
BEpCTaTiB - 3MallyBaHHS MOBEpXOHb TepTs. [loBepxHi mix vac pobotu
PO3AUISAIOTECS MAaCTHJIOM, 1 JpiOHI HEpiBHOCTI (IIOPCTKOCTI), IO € Ha X
MOBEPXHSIX, HE CTHKAIOTHCS MiXK COOOI0.

JIEKIIA 8. OPTAHI3ALISA PEMOHTY

IlocTymoBe 3HONIYBaHHS METaJOpi3albHUX BEPCTATIB y MpoIeci
eKCILTyaTallil TMpOSBISETHCS B 3HWKEHHI TOYHOCTI OOpOOKH, TOSIBI
MiJBUIIIEHOTO IIIyMYy, BHUHUKHEHHI HENojajok i BiamoB. IlinTpumaru
BEpPCTaTH B IMpale3laTHOMYy CTaHi 1 BiJHOBHTH BTpaueHi B TIpoIleci
eKCIDTyaTallil TeXHIYHI IMOKa3HWKH MOXKHA TUIBKH Il Yac TMepioJUIHOrO
OTJISATy 1 PEMOHTY.

3amaya PEMOHTHHKIB — KOMIICHCYBaTH 3HOCH, BiJHOBUTH
HOPMaJIbHI 3’€THaHHS, MOBEPHYTH MEXaHi3My HOro MOYaTKOBY 3AaTHICTb
JI0 BUKOHAHHS pOOOTH, JJIs SIKOT BiH NMPU3HAYCHUH.

SIKII0 PEeMOHT BHWKOHYETBHCS B yMOBAaX HOPMAIBHOTO 3HOCY, BiH
00X0ANTHCS MOPIBHIHO HEAOPOTO; SIKIIO K JOIIYCKAIOTHCS HAAMIPHI 3HOCH.
TOOTO 3’€THAHHS TPAIIOE B TPETHOMY IEPioJi, KOIU 3HOC BiJIOYBa€ThCs
IHTCHCUBHO, PEMOHT y I[bOMY BHUNAJKy HOCHUTH BiJIOY/JIOBHHI Xapakrtep i
BUMarae 3HaYHUX MaTepiajibHUX 1 TPYIOBHX BUTpAT.

PemonT o nmotpe6i (TOOTO PEMOHT MiJ Yac 3yNMUHOK, 00YMOBIIEHUX
MOJIOMKOIO SIKOI-HeOyb 3 JeTajied MexaHi3MiB) — 3acTapiia ¢opma
oOcayroByBaHHs. Hemomiku ii: panToBicTh BUXOy 00JaHAHHS 3 JIaay, 110
NPUBOJIUTH A0 MOPYLIEHHS HOPMAJIBHOTO XOJy BUPOOHHUIITBA 1 HAHOCHTH
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BEJIMKUI 30MTOK BHUPOOHHWIITBY; HAIMIpHHI 3HOC OOJaJHAHHS IIiIBUIIYE
BapTICTh PEMOHTY 1 3HIKYE HOTO SIKICTh.

Ha Bcix mpommucnoBHX HiAnmpueMcTBaxX HamIoi KpaiHW Ji€ cucrema
TUTaHOBO-TIONIEPEKYBaJILHOTO peMOHTY. [1ix miiaHoBo-MoNepeKyBaTbHIM
PEMOHTOM BapTO PpO3YMITH BiJHOBIIEHHS Mpale3JaTHOCTI MalluH
(TOYHOCTI, TOTYXHOCTI 1 MPOAYKTUBHOCTI) MUIIXOM PamioHAIEHOTO
TEXHIYHOTO JOTMALY, 3aMiHM 1 PEMOHTY 3HOIIEHHX AeTaned i BY3IiB,
IPOBENEHUX 3a 3a3jajeriap ckiaaaeHuM IaHoM. CyTHICTE cuctemMu
IUIAHOBO-TIOTIEPE/UKYBAJIBHOTO PEMOHTY OOJIQJHAHHS HOJATAE B TiM, IIO0
yepe3 BH3HAYCHE YHKCIO BiINpPalbOBaHUX TOAWH KOXHOTO arperatry
BUKOHYIOTH MPOQ1IaKTUYHI OTJISAM 1 Pi3HI BUAM TUIAHOBUX PEMOHTIB IILOTO
arperaty. OCHOBHUM 3aBIaHHSIM CHCTEMH € ITOJIOBXKEHHS MIKPEMOHTHOTO
TEPMiHY CIIykO0U 00JIaIHAHHS, 3HUKCHHS BUTPAT HA PEMOHT 1 MiABUINECHHS
SKOCT1 PEMOHTY.

UepryBanHs 1 TepiOAWYHICTh OTJSAIB 1 IUIAHOBHX PEMOHTIB
oOnafHAaHHS BU3HAYAIOTBCA WOTO OCOONMBOCTSAMH, NPU3HAYCHHIM 1
YMOBaMH €KCILTyaTallii.

IcHy€e Tpu pi3HOBHIM IUIAHOBO-TIONIEPEIKYBATEHOTO PEMOHTY.

1. Meron MiCIAOTIASAAOBUX PEMOHTIB — IUIaHYIOTh HE PEMOHTH, a
JIMIIE MEePiOANYHI OTJISAN. SIKIIO Mif 9ac 4eproBOro OrJsAY 3'SCOBYETHCS,
IO BepCTaT HE TPOIPAIIOE HOPMAIBHO JIO HACTYIHOTO OTJISAY, TO
NPU3HAYAIOTh PEMOHT 10 BH3HA4YEHOro TepMiHy. lle mae MoXxIMBICTH
MiJIrOTYBATUCS 10 PEMOHTY, BUKOHATH HOT0 MIBUAIIE 1 siKicHiine. Hemoiik
METOAy — BIJICYTHICTh IUIAaHYBaHHS, [I0 MOXE NPUBECTH [0
TIEPEBAHTAXECHHS TPAIliBHUKIB PEMOHTHOI CIY)KOM B OJHI MepiofiB i
HEe3alHATOCTI — B 1HIIII.

2.  Meton mnepioAMYHUX PEMOHTIB — JUIS KOXKHOI'O BepcTara
CKJIaJaf0Th IUIAH i3 3a3HAYCHHSM TEPMIHIB 1 00CATY PEMOHTHUX pOOIT.
JlomyckaeTbesi KOPEKTyBaHHA IUIAaHY 3  ypaxyBaHHAM  (DaKTUYHHX
pe3yibTaTiB  OMNIAMIB, M0 pOOUTH CHUCTEMY PEMOHTIB THYYKOIO,
3a0e3Mmeuyoun HalOUIbII peHTa0eIbHE BHUKOPUCTAHHS TEXHOJOTIYHOI'O
oOnaiHaHHS 32 TePMiH HOro ciry:k0u. Lle HalOLTBIIT PO3MOBCIOKEHUH BU/T
TUTaHOBO-TIONIEPEKYBAJILHOTO PEMOHTY.

3. Merox mnpUMYCOBHX PEMOHTIB — OOOB'SI3KOBHI PEMOHT
oOagHaHHS y BCTaHOBJICHWH TepMiH. PEMOHT mpoBOIsTH 3a 3a3/ajeriab
PO3pOOICHOI0 TEXHOJOTIEID 3 OOOB'SI3KOBOI0 3aMiHOK YHM BiJHOBIICHHSIM
yCiX HaMiueHHUX JeTajei i By3JiB. MeTox MOIUIbHUN TIIbKY HA JIIbHHUIISIX
3 OJIHOTUITHAM OOJIQJIHAHHAM 1 CTaOUILHUM PEKUMOM pOOOTH (IIOTOKOBI



60

JiHIi, eHepreTnyHe 00IaTHAHHS).

OcHOBHI BH/IM POGIT 3 TeXHIYHOIO OISy | peMOHTY 00J1aJHAHHSA

[TnanoBo-MoNepeKyBaIbHUNA PEMOHT MPOBOAUTHCS 32 BU3HAUYEHOIO
cucremoro. Bin nepenbavae BUKOHaHHS TAKUX POOIT 13 TEXHIYHOTO OTJISAY
1 peMOHTY.

Pobomu 3 mexniunozo o2nsidy 3a 061a0HAHHAM.

MixpeMOHTHE OOCITYroBYBaHHsS BKIIOYAa€ CIIOCTEPEKEHHS 3a
BUKOHAHHIM TIPaBWJI €KCIUTyaTallii 00JlaJlHaHHs, 3a3HAYCHUX y TEXHIYHUX
KEepIBHUIITBaX 3aBOJIB-BUPOOHHKIB, OCOOIHMBO MEXaHI3MIB KepyBaHHS,
OTOpPOJKEHb 1 MACTHJIBHHUX MPUCTPOIB, & TAaKOX CBOEYACHE YCYHEHHs
IpiOHWX HECTpaBHOCTEH 1 perymoBaHHS MexXaHi3MiB. MikpeMOHTHE
o0cyroByBaHHs BHUKOHYETBHCS TijJl 4ac mepepB y poOoTi arperaty 0e3
TOpYIICHHs HpPOLECY BUPOOHHUTBA. VOro BHKOHYIOTH POOGITHHKH, IO
00CIIyTrOBYIOTh arperaTd, i 4YeproBUll MEPCOHA] PEMOHTHOI CIIY>KOH IeXy
(cimocapi, eNeKTpUKA, MACTHIIBHUKH U TO TIIO).

[IpoMuBaHHIO MiIAAKOTHCS YCI BHIU OOJaJHAHHS, 0 MPAIOIOTh B
YMOBax 3a0pyTHCHHSI.

[IpoMuBaHHS BHKOHYIOTH PEMOHTHI CIIOCapi, HE MOPYIIyIOYH
MPOIeCYy BHUPOOHHWIITBA, BUKOPHCTOBYIOUH [UIS I[HOTO TEXHOIOTIYHI
nepepsu B poOOTI arperary, HepoOoYi 3MIHH 1 BUXIJIHI JHi.

3aMiHa 1 IIONOBHEHHS Macesl 3IIMCHIOETHCS 3a CHEliaJIbHAM
rpadikoM ans BChOTO OONAAHAHHS 3 MEHTPATi30BaHOK 1 KapTepHOIO
CHCTEMaMH MalleHHSI.

Ilepesipka ceomempuunoi mounocmi TPOBOJUTHCS MICHs TUNIAHOBUX
PEMOHTIB 1 TPOQLIAKTHYHO 3a OCOOTMBUM TIUIAHOM- TpadikoM s
Mpenu3iiHoro 1 PiHimHOTO 00IaTHAHHS.

IlepeBipky reoMeTpUYHOT TOYHOCTI arperaTiB MPOBOJIATH BiAIOBITHO
1o HopM, nepeabadenux JCTY abo TexHIYHMMH yMOBaMmH, a B arperaris
CIEIiaIbHOTO TPU3HAYEHHS - 32 TEXHOJOTIYHOIO TOYHICTIO 00pOOIIFOBaHIX
JleTanen.

[lepeBipKy TreoMeTpHYHOT TOYHOCTI BUKOHYE KOHTPOJEp BiIILTY
TEXHIYHOTO KOHTPOJIO 3 MPUTATHEHHAM PEMOHTHHX CIIOCAPIB.

Ozns0 BUKOHYETBCS 3 METOI0 TIEPEBIpKM CTaHy OOJIaJHaHHA,
YCYHEHHS! IpIOHUX HENOJIaJ 0K 1 BUSIBIICHHS 00'éMY MiITOTOBYHMX POOIT, 110
HiANATal0Th BUKOHAHHIO TiJl 4ac YeproBOro IJIaHOBOTO PEMOHTY.

Ornsinin MK IUIAHOBUMH PEMOHTaMH  OOJNafHaHHS HPOBOASTH
PEMOHTHI cJrOcapsl 3a MICSYHUM IUIAHOM 3 TPUTSITHEHHSM, Yy pasi
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HEOOX1IHOCTI, TIPaIliBHUKIB, IO MPAIIOI0Th HA IbOMY yCTATKyBaHHI.

PemonTHi podoTn

Manuii pemonm - BUJIl TUTAHOBOTO PEMOHTY, IIPH SIKOMY 3aMiHOI0 a00
BiTHOBJICHHSIM  3HOIIEHUX JeTaJiell 1 pEeryJloBaHHAM MEXaHi3MiB
3a0e3neuyeTbcss HOpMallbHAa —eKCIUTyartallisi arperaty Ji0 YeproBoro
TUTAHOBOTO PEMOHTY.

Cepeoniii pemonm — BUA IUIAHOBOTO PEMOHTY, TMPH SKOMY
3MIMCHIOETBCS YAaCTKOBE pO30WMpaHHS arperary, KamiTaabHHUH pPEMOHT
OKpEeMHX BY3IiB, 3aMiHa 1 BiTHOBJIEHHS 3HAYHOI KIJIBKOCTI 3HOIICHUX
JieTalieH, CKIIaJaHHs, PEeryJIFOBaHHS i BUITPOOYBaHHS I11]l HABAHTAXKCHHSIM.

Kanimanvuuti pemonm - BHUJI TUIAHOBOTO PEMOHTY, TMPH SKOMY
3MIMCHIOETHCS TIOBHE PO30OMpaHHS arperary, 3aMiHa 3HOIIEHUX JeTanel i
BY3J1iB, PEMOHT 0a30BHX 1 IHIIUX JeTaliell 1 BY3JIB, CKJIaJaHHS,
peryiroBaHHs i BUIIPOOYBaHHS arperary i HaBaHTaXCHHSIM.

Ilix wac cepemHBOrO 1 KamiTAIEHOTO PEMOHTIB IIIISXOM BUBIPKH
KOOpJMHAT BiHOBIMIOIOTH nepenadadeHi JICTY abo TeXHIYHUMH YMOBaMH
(mns  cmemiadbHOrO 1 CHeIiayli3oBaHOro  OONagHAHHSA, a  TaKOXK
TIEPEeBEIEHOT0 Ha OMepaliiHy poOOTy) TEOMETPUIHY TOYHICTh, TIOTYXKHICTb
1 MPOMYKTHBHICTh arperary Ha TEPMiH JI0 YepProBOTO IUIAHOBOTO PEMOHTY -
CepeHbOro ab0 KariTaabHOrO.

3MicT THIOBHX POOIT 3 NJIAHOBOI0 PEMOHTY MeXaHIYHOI YACTHHH
MeTaJ1000pPOOHOr0 00JIaTHAHHS

Oenao

[Tix gac ornsay BUKOHYIOTh TaKi BUAW POOIT:

— 30BHIIHIA ornsa 0e3 po3OupaHHS Ui BHUABICHHS Je(eKTiB
cTaHy i poOOTH BepcTaTa B IIUIOMY 1 IO By3JNaX (peryitoBaHHs, HarpiBaHHS
TO TII0);

—  PO3KPHTTS KpHUIIOK BY3JIIB Ui ODJISTy 1 TEpPEBIpKH CTaHy
MEXaHI3MiB, 3aMiHa 3HOIIEHNX a00 37JaMaHNuX IETaICH;

—  perymioBaHHS 3a30piB TBHHTIB 1 TallOK CYIOPTiB, KapeTok,
TpaBepc, XOJOBUX TBUHTIB TO 1I0. PeryntoBaHHs MiAIIMITHUKIB IIITHHACT.
PerymioBaHHS TUIaBHOCTI TEpEMILLIEHHS CTOJIB, CYMNOPTIiB, KapeTok,
NIOB3YHIB, /10BOauiB. PerymroBaHHst QPUKIIIOHIB, MIJTHKKA TallbM;

— TepeBipKa BipHOCTI MEpeMUKaHHS PYUOK IIBUAKOCTEH 1 moyxay;

— TepeBipKa cTaHy HaNpsIMHUX CTaHUH, KAPETOK, TPaBepcC 1 IHIINX
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MIOBEPXOHb TEPTS;

—  3a4uIIeHHS 3a00iH, TOIPSIINH, 33aIUPIB;

—  TATSOKKA, 3a4UICHHS a00 3aMiHa po3ciaabiieHnx a00 3HOIMECHUX
KPIMIIGHAX JETAJNICH - IMIMIIBOK, TAHOK, TBUHTIB 1 iH. |

— TepeBipKa CIpaBHOCTI OOMEXHHKIB, IEpEMHUKAYiB, YIOPIB;

— YWINEHHS, HATSDKKA, pPEMOHT abo 3aMiHa JIAHIIOTIB, TACiB,
CTPIYOK.

—  po30upaHHS i IPOMUBAHHS BY3JiB, 3a3HAYCHUX B OIEpPaIlii

«IPOMUBAHHS |

—  TepeBipKa cTaHy i APIOHUIA PEMOHT CHCTEMH OXOJIOKEHHS;

—  TepeBipKa CTaHy i pEMOHT OTOPOKYBAIbHUX MIPUCTPOIB;

—  TepeBipKa cTaHy i APIOHWIA PEMOHT CHCTEMH MAIleHHS 1
TiapaBIiKy,

- peryJroBaHHs BepcTara i 31a4a Horo BApOOHHYOMY MaicTpy
(mpotsiroM 1 roauHM) IS IEPEBIPKU BIpHOCTI peryIIOBaHHS;

—  BUSBIICHHS A€TaleH, 10 BUMAraloTh 3aMiHH IPH HAHOIKIOMY
TUTAHOBOMY PEMOHTI, i3 3aIICOM Yy MOTEpeIHI BiJOMOCTI Je(eKTiB.

ITin yac ornsay mepe] KamiTalbHUM PEMOHTOM — MPOBOISATHCS
poOOTH, 10 BUKOHYIOTHCS MPH OTISAAX TEpel IHITUMHI BUJaMH PEMOHTIB,
I, KpiM TOro, BHUSBISIOTBCS JACTali, II0 BUMAararOTh 3aMiHM IIijl dYac
KaIliTAThHOTO PEMOHTY, 13 3allUCOM Y BIZOMIiCTh Je(eKTiB, a TaKoXK
€CKI3yBaHHS YACTHHU 3HOIICHHUX JETaliei, 10 HE MAaloTh KpEClieHb, i3
BY3JIiB, IO MiJIaI0ThCS PO3OUPAHHIO.

Manuti pemonm

Bxurouae B cebe omnepariii, 10 BUKOHYIOTBCS TiJ] 9ac OTJISAY, Ta Taki
orepariii:

— 4acTKOBe po30upaHHs arperaty. [logeTanbHe po30upaHHs ABOX-
TPHOX BY3JIB, CXWIBHHMX JI0 HaWOUIBIIIOMY 3HOCY 1 3a0pyJHEHHS.
PO3KpUTTS KPUIIOK I BHYTPINIHBOTO OTJISIAY 1 MPOMHBAHHS 1HIIUX
BY3JIiB,

— TIPOTUPAHHS BCHOT'O arperaTy, MPOMUBAHHS JeTanel po3iopaHux
BY3IIiB;

— po30upaHHS UIMWHIENS, 3a4YMINCHHS MIWHOK UIMUHIENS, MICIs
mig IHCTPYMEHT 1 MPUCTOCYBAaHHS; 3auyuIleHHS a0o NpHUIIaOpIOBaHHS
MiJIIATHUKIB, CKJIaJlaHHs INIUAHAENS 1 peryJIroBaHHS IIiANIUITHUKIB.
InuHAenbHI BY3dM NMPEHU3IHHUX, BEIMKUX, BAKKHX, 0CO00 BaKKHX 1
VHIKQJILHUX BEPCTATIB MPH MAJIIOMY PEMOHTI HE PO3OHPaIOThCS,
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— TepeBipKa 3a30piB MK BAIMKAMH 1 BTYJIKAMH, 3aMiHa 3HOIICHUX
BTYJIOK;

— perynioBaHHA MiJIIUIHMAKIB KOYEHHS, 3aMiHAa 3HOLICHHX
M AIIAITHUKIB,

— 3aUMINEHHS 3aJUPOK Ha 3y0ax Kojic, 3aMmiHa Koimic i3
BUKPCIIMHAMHU 3y0amu. 3a4ydIIeHHS TBHHTIB, CYNOPTiB, KapeTok,
TpPaBepC,XOI0BUX TBUHTIB 1 1H., 3aMiHa 3HOINCHUX TaiOK. 3aYUINCHHS
3aIMpiB, MOAPSINH, 3a00iH 1 3aJUPOK HA MOBEPXHAX TEPTS HAMMPSIMHHX
CTaHWH, KapeToK, CYIOPTIB, TPaBepCiB, KOJOH TO III0;

— 3aMiHa 3HOIIEHMX 1 37JaMaHMX 30BHILIHIX KPIMMJIBHUX JeTajel y
pi3ueTprMadiB, KJIMHIB, TUIAHOK 1 iH.; 32a4UINEHHS 1HIIIOTO KPIIlJICHHS,

—  mpumabproBaHHS a00 3aYMINEHHS PEryJIIOBAIBHUX KIIHHIB,
IUIAHOK;

— mepeBipka poOOTH 1 peryltoBaHHA BaXKEIiB 1 Py4OK BMHUKAHHS
MPsIMOTO 1 3BOPOTHOTO XO[iB, TEpPEKIIOYEeHHS MIBUAKOCTEH 1 moxad,
0JI0KyrOUMX, (DIKCYIOUHNX, 3aTI001KHUX MEXaHI3MIB 1 OOMEKHUKIB;

—  3aMiHa 3HOIICHUX JICTaJICH, 1110 HE BUTPUMAIOTh EKCILTyaTallii 10
YeproBoro IJIaHOBOT'O PEMOHTY;

—  BUKOHaHHS pOOIT, MOB'A3aHMUX i3 PEMOHTOM CHCTEMH MAIeHHS i
TiApaBIIiKy 1 3aMiHOIO Maca;

—  BUSBIICHHS JieTalel, 0 BUMAraroTh 3aMiHH MIPH HAHOIMKIOMY
TUIAHOBOMY PEMOHTI (CepeHbOMY, KamiTaIbHOMY), 13 3allUcOM Yy
MOTIePEIHIN BIJOMOCTI JIe(hEKTiB;

—  3a4yMIIeHHs poOOYUX MOBEPXOHb CTOJIIB;

- nepeBipka TOYHOCTI arperariB, IO BKIIOYEHI B CIHCOK
oOnaiHaHHS, IO MiANAETHCS MPODITAKTUYHINA TIEPEBIpIli TOYHOCTI;

- BUNIpOOYBaHHS BepcTaTa Ha XOJIOCTOMY XOJi Ha yCiX
HIBHJKOCTSIX 1 IMO/1avax, MepeBipKa Ha IIyM, HarpiBaHHS i 10 BUTOTOBJICHIN
JIeTaji Ha TOYHICTB 1 YUCTOTY 0OPOOIIOBAHOI ITOBEPXHI.

[Ipumitka. [Ipn mMagoMy peMOHTI BUKOHYIOTBCA Ti 3 3a3HAYCHHUX Yy
JAaHOMY 3MICTi poOiT, IO 3yMOBIIOIOTHCS CTaHOM arperary Mo
PEMOHTYETBCS , 32 BUHATKOM M. 14, 16 1 17, siKi BUKOHYIOTBCS JUISl YCiX
BEPCTAaTIB.

Cepeoniii pemonm

Britouae B cebe ormepalii, 10 BUKOHYIOTBCS IIiJi Yac Malloro
PEMOHTY, Ta ofmepallii, IOB’s3aHi 3 YaCTKOBUM pO30HMpaHHIM Ta
BiZTHOBJICHHSIM BY3JIiB BEPCTaTa, a came:
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— 3aMmiHa a00 BiJHOBIJIEHHS BAJIHKIB,

— 3aMiHa 3HOIIEHUX 3y0YacTHX KOJIC 1 YepB'sTIHUX Tap;

—  BIJHOBJIEHHS 200 3aMiHa 3HOLIEHUX I'BUHTIB 1 raiioK TBUHTOBUX
nepeznay;

—  3amiHa abo BiAHOBJICHHA 1 MPUIIA0OPIOBAHHS PETYIIOBATEHUX
KJIMHIB 1 MPUTUCKHUX TUTAHOK;

— TepeBipKa i 3auuIleHHS HE3HOUICHUX AeTaleH, 0 3alUIIaloThCs
B MEXaHi3Max BepCTaTa;

— PEMOHT MacisTHOr0 Hacoca Ta CUCTEMH MaIlleHHS 1 TiApaBIiKy.

— KOHTpOJbHEe ImAOpeHHs abo  UUIQyBaHHA  HampsIMHUX
MOBEPXOHb, MO0 MOTPEOYIOTh PEMOHTY: CTaHHHH, CYNOPTIB, KapeTKH,
CTOJIiB, KOHCOII, X000Ta, TpaBepCH, KOJIOHU, TIOB3yHA H iH., SKIO iXHIH
3HOC TIEpPEeBHINYE MPUMYCTHMUH. 3araipHa [maOpoBaHa TIOBEPXHS HE
noBrHHa niepeBuinyBatd 30 - 35% moBepXxHi TepTsl, iHIIA MOBEPXHS TEPTA
MiITa€ThCS PO3IMIA0PIOBAHHIO;

—  CKI3JaHHA BIJIPpEMOHTOBaHWX BY3JiB BepcTara, MepeBipka
BIpPHOCTI B3a€MO/Iii By3JIiB i BCIX MEXaHI3MiB BepCTarTa,

—  (apOyBaHHS 30BHIIIHIX HEpoOOUMX IOBEPXOHb BepcTara 3
M ITAKILOBYBAHHS,

- oOKaTyBaHHS Ha XOJIOCTOMY XOJi Ha YCiX IIBHIKOCTAX 1
nogayax. [lepeBipka Ha 11ym, HarpiBaHHS,

—  mepeBipka Ha TouHicTh 3a JJCTVY yHiBepcanbHOro o0sagHaHHS,
3a TEXHIYHUMH yMOBaMHU arperaTiB, M0 TOCTIHO TMpaIoTh i3
KOHJIyKTOpaMH a00 MPHCTOCYBaHHSAMHM, SIKi BH3HAYAIOTh TEXHOJOTIUHY
TOYHICTH OOPOOKH.

Kanimanonuii pemonm

Bukonyerbcsi TIOBHE po30upaHHS BepcTaTta i BCiX HOTO BY3IIB,
NPOMHBAaHHS Ta TPOTHUPAHHA BCIX JieTajeld. YTOYHIOEThCS TOMEPEIHBO
CKIIaJicHa J1e(PeKTHO-KOITOPHCHA BiJIOMiCTh. BHWKOHYIOThCSA —ormeparii
MaJIOTO Ta CEPEIHBOI0 PEMOHTIB. 3IIMCHIOETbCA 3aMiHa 3HOILIEHUX
Jetaneid abo ixHe BigHOBIEHHS, nuTiQyBaHHs abo WIAOpEeHHS BCiX
HaNpPSIMHUX [TOBEPXOHb: CTAHWH, CTOJIB, KAPETOK, CYMOPTiB, KOJIOH, CTIHOK,
TpaBepc i T.N., 3aMiHa a0O BiJHOBJIEHHS CTONIB i3 BUKpeLmIeHUMH T-
MOA10HUMM ITa3aMHu.

Jns  BepcraTiB, YCTaHOBJIEHWX Ha (yHJAMEHTI, MPOBOJIATH
NEepeBipKy CTaHy (QyHAaMEHTY, BUIIPABICHHS HOTO, MEPEBIPKY yCTAaHOBKU
BepcTaTa i miUIMBaHHS HEMEHTHUM PO3YHHOM.
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3uarTas 3 GyHOAMEHTY BepcTara Ui KalliTaIbHOTO PEMOHTY
PEKOMEHIY€ETHCS TIPH IIEHTPATi30BaHi CHCTEMI OpraHi3amii peMOHTY i s
arperaris, IO MPAIOIOTh Y MOTOI, JJIs arperaris Barow a0 2-2,5 T mpu
HEOOX1THOCTI 3HATTSI CTAHWH JUIsl NUTi(yBaHHS Ha CHCIialIbHUX BEpCTaTax.
IIpy peMOHTI BENMKHX, BaXKKHUX, 0COO0 BAKKHX 1 yHIKAIbHUX BEpCTATIB
3HATTA iX 13 QYHIAMEHTY HE PEKOMEHIYETHCS.

CTpyKTypa Ta nepioqu4HicTh podiT 3 NJIAHOBOI0 TeXHIYHOT0
00CIyroByBaHHSI TA PEMOHTY.

Bci poboTu 3 TIaHOBOTO TEXHIYHOTO OOCITYTOBYBAaHHS T4 PEMOHTY
BUKOHYIOTbCS B BH3HAYCHIM IOCHIJOBHOCTI, YTBOPIOKOYM LUK, IO
MOBTOPIOIOTHCA.

Pemonmnuti yuxn (L],) — e CyKynHICTh Pi3HHX BHIIB IUIAHOBOI'O
PEMOHTY, 1O TOBTOPIOIOTHCS, 1 BUKOHYIOTBCA B IepemdadeHiit
MOCHTIIOBHOCTI Yepe3 YCTaHOBJEHY PiBHY KUIBKICTh TOAMH ONEPATUBHOTO
yacy poOOTH 00JIaiHAHHS, SIKa HA3UBAETHCS MIXKPEMOHTHUM TI€Pi0IOM.

PeMOHTHMI IMKI 3aBEpIIYETbCS KaliTaJIbHUM PEMOHTOM 1
BU3HAYAETHCS CTPYKTYPOIO 1 TPUBATIICTIO.

Cmpyxkmypa pemonmnozo yukny (C,,) - 1e TepeliK PEeMOHTIB, sKi
BXOZSTH 10 HOrO CKJIaay, PO3TAIIOBAHUX B MOCIIIOBHOCTI iX BUKOHAHHS.
Hanpuknazn, cTpykTypa peMOHTHOTO IHMKITY, IO CKJIJAETHCS 3 YOTUPHOX
MOTOYHHUX, OJHOTO CEPEJHHOTO0 Ta OJHOTO KaMiTaJbHOTO PEMOHTY,
sanucyerbes Tak: KP-TTP-TTP-CP-TIP-ITP-KP.

Tpusanicme pemonmuozo yuxay (T,,) — 1L KIIbKICTh TOIHH
OTIEepPaTUBHOTO Yacy poOOTH OOJaJHAHHS, MPOTATOM SIKOTO BUKOHYIOTHCS
BCI PEMOHTH, IO BXOIATh A0 CKiamay Iukiny. Ilpoctoi oOnamaHaHHS,
NOoB’S3aHI 3 BHUKOHAHHAM IUIAHOBUX Ta HEIUIAHOBHUX pEMOHTIB Ta
TEXHIYHOTO 00CITyTOBYBaHHS B TPHUBAJIICTh PEMOHTHOT'O IUKITY HE BXOJISTh.

Mixcpemonmnuii nepioo (T,,) — 1e Tepiof ONEPATHBHOTO dacy
poboTH 00MagHaHHS, MDK ABOMa TUTAHOBUMH pEMOHTaMH, 110
BUKOHYIOTBCS IIOCHIJOBHO.

TpuBaNicTh MDKPEMOHTHOTO — TEpiojfy  JIOPIBHIOE — TPHUBAIOCTI
PEMOHTHOTO LUKy, MOAJICHIH HA YMCIO BHYTPILIHBOLMKIOBUX PEMOHTIB
oc 1.

Huxn mexniunozo obcnyeosysanns (I,) — 11e CyKyIHICTE OMeEpaIiii,
10 TIOBTOPIOETHCS, PI3HUX BHJIIB IUIAHOBOIO TEXHIYHOIO 0OCIYrOBYBaHHS,
AK1 3O1MCHIOIOTECSI Yepe3 BCTAHOBIIEHY JUIS KOKHOTO BHAY OOJaJHaHHS
KUIBKICTh TOJMH OINEPAaTUBHOrO dYacy poOOTH, M0 HA3UBAETHCA
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Mikonepaminaum mepiogoM (7,,,).
Jns pisHEX BuAIB OONagHAaHHA 1 pI3HMX YMOB eKCIUTyaTamii
OJIHOTHITHOTO OOJIaJIHAHHS BU3HAYCHI Pi3HI 32 CTPYKTYPOK i TPUBATICTIO
PEMOHTHI IMKJIY 1 KITBKICTh IJIAHOBUX OTJISIB.
CTpyKTypa PEMOHTHOTO IMKIY JJIS CEpPeNHIX 1 JeTKUX BepCTaTiB:
Kirac rounocti Bepctara H: KP-T1P-ITP-CP-ITP-I1P-KP;
Krnacu Tounocri Bepcrata I, B, A, C: KP-IIP-ITP-CP-ITP-ITP-CP-

IIP-ITP-KP.

TpuBamicTh PEMOHTHOTO ITUKITY 1 MI>KPEMOHTHOTO TIEPiOy CepemHix
1 JIErKMX BEpCTaTiB BU3HAYA€THCS 32 popMyaamMu HaBeJeHUMH B Tab. 8.2:

Tabmurs 8.1 - TpuBamocTi pEMOHTHOTO IMKITY Ta MIYKPEMOHTHOTO
nepioly MeTalopi3ajJbHUX BEPCTaTIB cepeHbOI Baru (st 0OpOOKH cTali).

Knac Tounocti| Marepian TpuBanicTh ONEPaTUBHOTO Yacy, o,

BepcTara 1HCTpyMeHTa | PemoHTHMH nuki | PeMOHTHMIA epion
H MeTa 16800 2800
abpasuB 13440 2240
I MeTan 25200 2800
abpasuB 20160 2240
B,A,C MeTal 33600 3780
abpasuB 26880 2990

Tabmuus 8.2 - Bu3HauyeHHsS TPUBAJIOCTI PEMOHTHOTO IHUKIY Ta
MI>XXPEMOHTHOTO MEPioy.

Knac TpuBaiicTh pEMOHTHOTO ITUKITY, Tpusamnicts
TOYHOCTI rOJI. BIIIIPAIbOBAaHUX MI>XPEMOHTHOTO Mepioy
BepcTara o0JaTHaHHAM TOJI. BiMpabOBaHUX

o0JaTHaHHSIM
H T,,=16800*K,,, K,i Ky Kiee Ks Ky 1,,=T,I6
I,B, A, C| 7,,=16800*K,,, K,; Kins Kie K; K T,,=T,,/9

K,x — xoedimienT oOpoOmroBaHoro marepiany; K,; — koedimieHT
MaTepiaiay iHCTpyMeHTY; K., — Koe(illleHT Kjiacy TOUYHOCTI BepcraTa; K —
koediuieHT Kateropii Macu; Kj,, — Koe(illieHT pEMOHTHHX OCOOJIMBOCTEH;
K, — xoedinieHT ymoB ekcruryarauii; K, — koediuieHT Biky; K, —
KOeQiIlieHT JJOBTOBIYHOCTI.
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JIEKIIA 9. PEMOHTOCKJIAJHICTD OBJIA/IHAHHS.
INIAI'OTOBKA POBIT 3 TEXHIYHOI'O
OBCJIYTOBYBAHHSA 1 PEMOHTY

OuiHKa pPeMOHTOCKJIATHOCTI 00/ 1aTHAHHSA

OO0csar peMOHTHHX pOOIT Ha IUTAHOBAaHWN pIiK BH3HAYAIOTH Y
¢i3nuHNX ommHUIAX. [ MOpiBHSIHHA 0OCSTIB pOOIT, MO BUKOHYIOTHCA
i1 Yac pEMOHTY Pi3HHX BEpPCTATIiB i MallluH, 00CATIB poOiT OKpEeMHX IEXiB
M MiIIPUEMCTB, HEOOXiJIHA ONUHUIL, MO Oyna Ou MipuiaoM (i3HUHOTO
o0cAry poOiT, sKi 3MIACHIOIOTHCS MM 9ac peMoHTy. Ll oquHuIsS moBHUHHA
OyTu CTa0iNnbHOI, HEe 3MIHIOBATHCS B 4Yaci 31 3MIHOIO OpraHizamiiiHo-
TEXHIYHUX yMOB BHUKOHAaHHS PEMOHTY. BOHa Ha3MBa€ThCs CTaOUILHOIO
OIMHMLICI0 PEMOHTOCKIAIHOCTI YHM OIMHULCID PEMOHTOCKIAJHOCTI.
TepMiH «OAMHUIL PEMOHTOCKIAIHOCTI» TO3HA4Ya€ CTaOUTbHY OJWHUIIIO,
IO BIJANOBiga€ BU3HAUYCHMM HE3MIHHUM yMOBaMm. Y IHIIOMY BHIIQJAKY
3icTaBreHHsT 00CATIB POOIT, BUPAXKEHUX B OJWHUILIX PEMOHTOCKIATHOCTI,
HEMOXKJTUBO.

OnuHMIS PEMOHTOCKJIATHOCTI MEXaHIYHOI dYacTMHH [, — II¢
PEMOHTOCKIIQIHICTh ~ JIESIKOi ~ YMOBHOI ~ MAalllMHH,  TPYJOMICTKICTb
KaIliTAThHOTO PEMOHTY MEXaHIYHOI YacTHHHM $KOi, IO BiAIIOBiZae 3a
o0csroM 1 sKkicTio BuMoram TY Ha peMoHT, TopiBHIOE 50 roj. y He3MiHHUX
OpraHizallifHO-TEXHIYHUX yMOBAaX CEpPEIHBOTO  PEMOHTHOTO  IIEXY
MaIIMHOOYAIBHOTO TAIPHUEMCTBA.

OpvHULS PEMOHTOCKIATHOCTI €JNEeKTPUYHOI YacTUHH [, — 1€
PEMOHTOCKIIQJIHICTh ~ JESIKOi ~ YMOBHOI ~ MalllMHH,  TPYJIOMICTKICTb
KalliTaJIbHOIO PEMOHTY €JIEKTPUYHOI YaCTHHM SIKOi, L0 BIAMOBiZae 3a
o0csrom 1 sikicTio BuMoram TY Ha peMoHT, IopiBHIOE 12,5 rox. y Tux
caMUX yMOBax, 0 1 I,,.

OO6csr po0iT, 10 MiAIsIrae BUKOHAHHIO IiJf 4Yac KaliTaJbHOIO
PEMOHTY MeXaHi4HOi ¥ eJEeKTPUYHOiI YacTHH OyIb-IKOro BepcTaTa
(MamHM) y HE3MIHHMX YMOBax 1 SIKHH Moke OyTH OI[IHEHWH YHCIIOM
OJIMHHIIb  PEMOHTOCKJIQJHOCTI, M0 3ajiekaTh TUIBKM  BiJ  HOTrO
KOHCTPYKTHBHMX 1  TEXHOJIOTIYHMX  OCOOJHMBOCTEH,  Ha3MBAETHCSA
CTallNbHOIO  PEMOHTOCKJIAIHICTIO JaHOro BepcTarta (MamMHM) 1
IM03HAYAETRLCS BiAnosigHo R, 1 R..

MexaHiuHa 4YacTHHA BEPCTATiB 1 MAallMH y 3arajlbHOMY BHUIAJKYy
MOXE  CKiajaTHCsd 3  KiHEeMaTW4yHoi 1  TigpaBiiuHOi  YacTHH,
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PEMOHTOCKIIATHICTh SKHH IMO3HAYaI0Th BiAmoBimHO R«i R,. Takum gmHOM,
R,= R«+R.

Enextpuuna wuvacTMHa BepcTaTiB 1 MamMH  CKJIAaJaeThCs 3
eJIeKTpoanapariB, MNpUIadiB 1 MPOBOAKH, PEMOHTOCKIATHICTh SIKHX
MO3HAYaIoTh R, 1 enexTpoaBUTyHIB R,.

R. =R.,+R,

BuxigHumu JaHuMU JUIS BU3HAYEHHS PEMOHTOCKIAJHOCTI PI3HHX
MOJIeJIel YCTaTKyBaHHS € TEXHIYHI XapaKTePUCTHUKH, IO MICTITHCA B
nacroprax.

Hdns  Mopeneit  ycraTKyBaHHs, IIO BHITYCKAarOThCS — CepiifHO,
pO3po0JIeH] JOBIIKOBI TAONHIII BEJIMYUH CTAOIIBHOI PEMOHTOCKIATHOCTI
MEXaHIYHOI i eNeKTPHUYHOI YaCTHH.

Jns  mommpeHWx BUAIB  0ONaJHAHHA pO3pPOOJIEHI eMImipHYHi
¢dbopMynr, IO JO3BOJSIIOTH LUISXOM HECKIAJHUX OOYHMCICHb BH3HAYHTH
PEMOHTOCKIIAHICTh MOJIENEH, SIKi He BBIHIILIIN /IO JOBITKOBUX TAOIHUIh.

[lmanoBaHmii 0OCSAT pOOIT 3 KamiTaabHOTO i TMOTOYHOTO PEMOHTY
obmagnanus B R, 1 R, BHOCATD y piuHi manu-rpadikm.

Js crpoIeHHs TIAHOBHX PO3PaxyHKIB MOMIIBHO OOCSAT PoOIT 3
MOTOYHOT'O 1 cepeHbOI PEMOHTY MEXaHIYHOI YacTMHHU oOnaaHaHHA B R, 1
00csTr poOIT 3 KamiTaNbHOTO 1 TOTOYHOTO PEMOHTY €JIEKTPUYHOI YaCTHHU
yCcTaTKyBaHHS B R, MpHBECTH 10 EKBIBaJEHTHOTO 3a TPYJOMIiCTKICTIO
o0cAry poOiIT 3 KamiTaTbHOTO PEMOHTY MEXaHIYHOI YaCTHHU 1 BUPA3UTH B
R,

R, — 1le peMOHTOCKJIaIHICTh Pi3HUX BUIB PEMOHTY PI3HUX YaCTHH
o0JlaJIHaHHS, TPUBEACHA JI0 PEMOHTOCKIAJHOCTI KaIliTalbHOTO PEMOHTY
MeXaHiYHOi 4YacTWHH oOnamHaHHs. [ns mpuBeneHHS oOCsTiB poOiT 3
MOTOYHOTO 1 KamiTaIbHOTO PEMOHTY, a TaKOX PEMOHTY MEXaHiuyHOi U
€JIEKTPUYHOT YaCTHH JI0 OJHOTO BHMipHHKa R, ycTaHOoBieHI kKoedimieHTH
HepeBEICHHS.

1. Koeodimientn BigHOmEHHS 00csATy pPOOIT MOTOYHOTO i
CEPeIHbOr0 PEMOHTY MEXaHIYHOI YaCTHHH JI0 O00CATy pOOIT KarliTalbHOIO
pemonty K, = 0,12; K, = 0,18.

2. Koediuient BigHOmEHHS 00cATY POOIT MOTOYHOTO PEMOHTY
EJIEKTPUYHOT YaCTHHHU JI0 00csTy poOiT KamitainbHoro pemonty K, = 0,12.

3. KoedinienT BigHomEHHsS 00cAry poOIT KamiTaJbHOTO PEMOHTY
€JIEKTPUYHOT YaCTHHHU J0 00CSry poOiT KamiTalbHOTO PEMOHTY MEXaHIYHO1
gactuan K, = 0,25.
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MeToanka BU3HAYEHHSI PEMOHTHOI CKJIATHOCTI

3a ekcrnepuMeHTaTbHUMH (OpPMYJTIaMH, SIKi MOB’SI3YIOTH MapaMeTpH
TEXHIYHOI XapaKTEePUCTHKHU (BHUCOTA IEHTPIB, MUPHHA poOOUYOi MOBEPXHI
CTOJNa, YacToTa OOEpTaHHS INMUHJIENS TO IO) BEpCTATiB 1 MaluH 3
TPYAOMICTKICTIO X pEMOHTY, MoOke OyTH HaOMMKEHO BH3HAuUCHA
PEMOHTOCKIIATHICTE OOJaIHAHHS, OJHAK B OKPEMHX BHUIAIKAX CSMITIpUIHI
dbopMysu MOXYTh J1aBaTH JIOCHTH 3Ha4yHi PO30DKHOCTI 3 peajbHUMH
norpebaMu B BUTpaTax Mpaii Ha KamiTaJbHUH PEMOHT i, OTXKe, 3 iHCHOIO
pemMoHTOcKIanHicTIo. ToMy KopucTyBaHHS (DOpMyIaMHu JOIyCKAa€ThCS
JUIIe JUIsl THX MOJEJell BepcTaTiB 1 MamlvuH, Ha SAKi BIACYTHI AaHi PO
PEMOHTOCKIIAHICTD B TaOJMIISX.

st TokapHUX BepcTaTiB (hopMyIia Mae€ BUTIIS:

RM:KKO(K]..dO_FKZ I—ML;+K3 n1)+R0M+R2
ne Ky, — KoedilieHT KOHCTPYKTHBHUX 0COOIMBOCTEH BepcTaTa:

Kco :Km Kre Kltm,

ne K, — koe(illieHT KJIacy TOYHOCTI BepcTara; K, — Koe(illieHT BUKOHAHHS
(3 xomoBMM TBHHTOM, abo 0e3 xomoBoro rBuHTA); K,, — KoedimieHT
YaCTOTH OOEpPTaHHS IITTHH/IEIS,
Ky, K5, K3 — xoedilieHT TexXHIYHMX mapameTpiB, Ki, K3z 3ajexath BiJl Macu
BepcraTta, K, — Bim BiacTtani Mik mentpamu. Oy — HaWOimbImii giamMeTp
00poOITFOBaHOI IeTali; Ny —9UCIIO0 CTYIEeHIB MIBUAKOCTI IIMTAHIEIIS;
R, — PEMOHTOCKJIQIHICTh OKPEMHUX MEXaHi3MiB; R, — peMOHTOCKIaHICTh
TiipaBIiuHOl YaCTHHU O0JIaTHAHHS.

Ipuxnaou pemoHMOCKIAOHOCHI MeXAHIYHOI YACMUHU 8epCmAamig.
PEMOHTOCKIIAIHICTh MeXaHiuyHOi 4acThHu Bepctata 16K20 ckmamae 12
OJIMHUIIb, JJIs TOTO )X BepcTaTa kiacy TouHocti [1 — 14 oguHuIls, Bepcrara
3 UIIK — 13,5 — 17 oauHUIE; U1 BEPTUKAIGHO CBEPAJMIBHOTO BepcTaTa
2P135®2 — 21 oguHULA.

IianroroBka 10 BUKOHAHHS POOIT 3 TEXHIYHOT0 00CTYrOByBaHHSI i peMOHTY.

Sk Ou perenbHO He OyB pPO3paxOBaHWM IUIaH, WO Mepeadadae
ONTUMI3allil0 TEPMiHIB BUBEJCHHS YCTaTKyBaHHA B PEMOHT 1 BHKOHAHHS
orepallii TEXHIYHOTO 0OCITyrOBYBaHHSI BEPCTATIB 1 MalllMH, BiH MOXe OyTH
peali3oBaHUi TUIBKA 3a YMOBHM BCEOIYHOI IJTOTOBKH 3aIIaHOBaHUX
poO0iT, 1110 BKIIOYAE:

e 3aBUYACHE 3a0€3TCUCHHSI TEXHIYHOIO JIOKYMEHTAII€I0, HEe0OX1THOO
JUTSL PEMOHTY 1 TEXHIYHOTO 00CITyrOBYBaHHS 00JIaIHAHHST,

* IiATOTOBKY BUPOOHNYO1 0a3M, 10 MA€ MOTYXHICTb, JOCTATHIO IS
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BUKOHAHHS TIepea0adYeHnX IUTAHOM OOCsTiB poOiT, 1 MITPpUMKa B
CIIpaBHOCTI 11 001aTHAHHS,

eMaTepianbHe 3a0e3neucHHs poOiT, TnepeAdadeHUX  IUIAHOM,
VHOPSAKYBaHHS 30CpeKEHHS MaTrepiajiiB 1 Jeraneld, WiATpUMKA B
CIIPaBHOCTI IHCTPYMEHTA 1 IPUCTOCYBaHb;

®TIATOTOBKY  POOITHHUKIB, OCBOEHHS HHUMH MPOTPECUBHUX,
NPOAYKTUBHUX MPUHOMIB POOOTH 1 BUMOT, IO MICTATbCA B TEXHIUHIN
JIOKyMEHTAIIil;

e OpTaHi3alliifHy MiArOTOBKY: IOPHAWYHE O(GOPMIICHHS B3a€MUH
cimyx0u ronoBHoro Mmexatika (CI'M) 3 iHmmMH ciyxOamu 1 mexamu i
BU3HAueHHs (opM oOIUIaTH Tpami poOITHUKIB, CHMOCO0IB KOHTPOIIO
BUKOHAHUX POOIT 1 IepEeBIPKU CTaHy YCTaTKyBaHHS.

KoHcTpykTOpchKka i TeXHOJIOriYHA NiAr0OTOBKA.

KoHcTpyKTOpChKa TIArOTOBKAa PEMOHTHHUX pOOIT TMoOJsrac B
3aBYACHOMY TpUAOAaHHI UYMW BHUTOTOBIEHHI KpPECIeHb Ha [eTami, IIo
[MJIArar0Th 3aMiHi 1 BIITHOBJIECHHIO.

TexHONOTiYHA TMIATOTOBKA PEMOHTY BKIIOYAE: MNpUAOaHHS 4YH
PO3pOOKY THIIOBUX TEXHOJOTIYHHX IPOLECIB pO30HWpaHHS 1 CKIaJaHHI
arperariB, BUTOTOBJCHHS 3aMiHHUX JeTaleil (K TpaBWiIoO, TiIBKU
CKJIQJIHAX Y KOHCTPYKTHBHO-TEXHOJIOTIYHOMY BIJHOIICHHI) i BiJHOBJICHHSI
He3aMiHHUX JeTajeil; TNpua0aHHS KpeclieHb a00 KOHCTPYIOBaHHS i
BUTOTOBJICHHS] TEXHOJIOT1YHOTO i KOHTPOJIbHO-IIEPEBIPOYHOTO OCHAILECHHS,
CHeiabHOrO0 IHCTpYMEHTa 1 3aco0iB MexaHi3amii PEeMOHTHHX pOOIT;
CKJIaJaHHs Je(eKTHO-KOIITOPUCHUX BiOMOCTe Ha oOJaJHaHHS, IO
NPOXOJIUThH y IUIAHOBAHOMY POLI KamiTaJIbHUH PEMOHT.

Crxutaganast Je)eKTHO-KOIITOPUCHOI BiZIOMOCTI PO3/IUIAETHCS Ha JIBa
eranu. [lomepeaHbo ¢GopMy 3allOBHIOIOTH MiJ] 4Yac TMOBHOTO OIJISAY, LIO
nepeaye KamiTalbHOMY PEMOHTY, 3a JJaHUMH Bi3yallbHOI epeBipKU BY3IIiB,
II0 PO3KPUBAIOTHCSA, 1 IHCTPYMEHTAJIBHOIO BHMIpPY 3HOCY OKPEMHX
JieTajeii, BHECEHHX Y KyPHAJIH MEPIOIMIHUX OTIISIIB.

OcTaTtoyHy Ae(eKTHO-KOIITOPUCHY BIJIOMICTh CKJIaJAlOTh LUISIXOM
BHECEHHS! YTOUYHEHb MiJ Yyac po30upaHHs i Aedekramii neraneid y npoueci
KalliTalbHOro peMoHTy. Bimomicte cknanarots imkenep CI'M i (um)
MalcTep peMOHTHO-MexaHiuyHoro 1exy (PMLI).

3a paHMMM TIomepenHboi  JeEeKTHO-KOIITOPHUCHOI  B1IOMOCTI
BUKOHYETHCSI KOMIUIEKTYBaHHS JeTajedl Ha cKiuaui ¥ oopmieHHs
3aMOBJICHHSI Ha BUrOoTOBJICHHS B PMI] nmeraneli, BiACYTHIX Ha CKJIaii 1 sKi
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HE MOXYTh OyTH OTPUMaHHMMH 31 CHeEIiali30BaHUX 3aBOMAIB. ToMy yKpaii
BaYKJINBO, 100 YTOYHEHHS MOTIEPEIHBOI BiIOMOCTI B Tpotieci AedexTarii i
00cCsT TepMiHOBOTO 3aMOBJICHHSI HA BUTOTOBJICHHS BIZICYTHIX JeTajel Oynu
MiHIMaJTbHUMU.

TexHomoriyHa MIATOTOBKAa POOIT 3 TEXHIYHOTO OOCITYTrOBYBaHHS
BKJTIOYAE!

— po3po0Ky KapT IUIAHOBOTO TEXHIYHOTO OOCITYrOBYBaHHS Ha
KOHCTPYKTHBHO OJM3bKi IPYITU MOJENeH YCTaTKyBaHHS;

— PO3pOOKY IHCTPYKITIHHO-TEXHOJIOTIYHIX KapT Ha OKpeMi omeparii
TEXHIYHOTO OOCIyTOBYBaHHS, IO MOTPEOYIOTh BUKOHAHHS y BU3HAUCHIH
TEXHOJIOTIYHIA TIOCTIIOBHOCTI, HE3pO3yMilid 0e3 1IICTPaTHBHOTO
HOSICHEHHST;

— po3po0OKy THIIOBMX IHCTPYKIIA Ha BHUKOHAHHS OIEpaIii
TEXHIYHOTO OOCIYrOBYBaHHSI 3 PETJIAMEHTOBAHUMH TIepeXollaMH, IO He
BUMAraroTh 1JIFOCTPaTUBHOTO MOSICHEHHST,;

— KOHCTPYIOBAaHHSI i BUTOTOBJICHHS OPT- i TEXOCHACTKH, iHBEHTApIO,
Tapyd i TO 1O, UIO COPHUSIOTH MiABUIICHHIO MPOXYKTHBHOCTI IMpali MpH
TEXHIYHOMY OOCITyTOBYBaHHI.

3a0e3neucHHs TEXHIYHO JokyMeHTaniero PMI] mokmamaerbes Ha
KOHCTPYKTOPCBbKO-TexHooriune Oropo CI'M. Ansbomu KpecieHb Ha
KOKHY MOJIeNIb YCTAaTKyBaHHS, IO 3HAXOAMThCS B eKCIUTyaramii, i
KOHTPOJIbHI €K3EMIUTSPY THUITOBUX TEXHOJIOTIYHUX IPOIECiB 30epiraroTsh y
TexHiYHOMY apXxiBi CI'M.

HinroroBxa BUpoOHUY0I Oa3u

Ilicns ckmamaHHsS PIYHOTO TUIAHY TEXHIYHOTO OOCIYyrOoBYBaHHS,
PEMOHTY OO0JIaJHAHHS M IHIIUX POOIT, MO MiUIATal0Th BUKOHAHHIO B PMII,
HEOOXiJTHO TIEPEBIPUTH, YU TOCTATHA MOTYXHICTh PML] 151 #ioro BUKOHaHHSI.

[lepeBipky BUKOHYIOTH:

® 3iCTaBJISIFOYM YUCEINBbHICTh POOITHHUKIB, HEOOXIHY JJIsl BHKOHAHHS
po0iT, IepetdaYeHNK PIYHUM TUIAHOM, 3 HASBHOIO YHCENBHICTIO;

® [IOPIBHIOIOYH TUIONTY, HEOOXiJHY JUIi BUKOHAHHS CIIOCAPHO-
CKJIQIAJIbHUX 1 pO30IpHUX POOIT IMiJl YaC PEMOHTY OOJIaJHAHHS, 3 HASBHOIO
TUTOMICIO CIFOcapHOTo BimaiieHHss PMI i cirocapHuX AiTEHUIE;

® 3iCTaBIAIOYM  KIJIBKICTH  OONIaAHAHHS,  HEOOXIZHOro A
BUTOTOBJICHHS 1 BIJIHOBJICHHS JeTajell MpH YCiX BHIAaX PEMOHTY i
TEXHIYHOTO 00CIIyTOBYBaHHS, 3 HASIBHOIO KUTBKICTIO 001 THAHHSI.
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IlepeBipky TOTY>KHOCTI BHUPOOHHYOI 0a3M 3a HYHCEIBHICTIO
POOITHUKIB BUKOHYIOTDH HIOPIYHO 32 (HOPMYIIOFO:

4/54,

ne 24 — pospaxyHKoBa 4yHcenbHiCTh poOiTHHKIB CI'M; Y, — dakTuuna
quCceNbHICTL pobiTHHKIB CI'M.

SKmo po3paxyHKOBa HYHCENBHICTh BHUSBISETHCS OLTBLIOID 32
(akTUYHY, HEOOXiIHO 30UTBIIMTU YHMCENbHICTh poOiTHUKIB PMI] Ha X Y-
Y,

Slkimio, 3a SAKMXOCh MPHYWH, 30UTBIICHHS YUCEIBHOCTI HEMOXKITUBE,
TO piYHMH TUTaH miagsrae 3MiHi. [loBuHHI OyTH BUKIIOYEHI Taki o0CsTu HE
PEMOHTHHUX POOIT, 00 BiTHOBHUJIACS PIBHICTD.

3MiHa IJIaHy 3a paxyHOK BUKJIIOYEHHS POOIT 3 pEMOHTY 1 TEXHIYHOTO
00CITyroByBaHHS KATETOPUIHO 3a00pOHSIETHCS.

SK11o po3paxyHKOBa YHCENbHICTh POOITHUKIB BUABIISETHCS MEHIIOKO
3a (akTH4HY, TO MIOBMHHA OyTH MPOBEACHA 3MiHA PIYHOTO IUIaHY IUISIXOM
30UTBIIEHHsT OOCSTIB HE PEMOHTHHX pOOIT J0 BiIHOBIEHHS PIBHOCTI.
TexHiuHUI mporpec MOB'SI3aHUK 3 HEYXWIBHHM IMiABHINEHHSM PiBHS
MeXaHi3alii ¥ aBromarH3ailii BUPOOHHUIITBA OyAb-1KOrO MiANPUEMCTBA, a
0TKe, 31 30imbIeHHsaM 00csTy podit CI'M.

[linroToBka KBamipikOBAaHWX PEMOHTHHKIB BHMAara€e JIeKUTbKOX
pokiB. ToMy Ha CKOpo4yeHHS (HAKTHMYHOI YHMCEIbHOCTI poOiTHUKIB PMI]
BapTO WTH JHIlle B KPalHIX BHUITQIKaX.

JIEKIIA 10. 3SMICT TUIIOBUX PEMOHTHHUX POBIT

TexHOIOTIYHMIA TPOIIeC PEMOHTY SIBJISIE COOOK0 KOMIUIEKC poOiT, 110
BUKOHYIOTbCS y BH3HAueHill mocmigoBHOCTI. OCHOBHI pOOOTH MpH
BUKOHAHHI BUPOOHHYOTO TMPOIECY PEMOHTY BEpCTaTiB MOKa3aHi Ha cxemi
(tabum. 10.1).

Tabmuns 10.1 - CxemMa TEXHOJIOTIYHOTO IMPOIECY CEPETHBOTO i
KalliTaJIbHOIO PEMOHTY BepcTaTa

Orman
OuuIIeHHs BiJl CTPYKKH, Opyay, ATy, PIIUHH, 110 OXOJOJKYE, U
MacTuiIa
[TpuiiMaHHs BepcTaTa B pEMOHT
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TpaHCHOpTYBaHHH BEpcCTaTa AJisi pEMOHTY

Po36upanns BepcraTa Ha By3IH

Po36upanns By3IiB

MuTTs By31iB i AeTanei

KoHTposib i copTyBaHHs eTanei, CKIaaHHsl BiIOMOCTI 1e(heKTiB

[MpunatHi neraii He npunarai nerani

JeTaui, o BUMararoTh BiTHOBJIEHHS 1 PEMOHTY

Pemont neranen

KoHTpounb SKOCTi peMOHTY

CkJiajiaHHs BY3J1iB

BumnpoOyBaHHs By37iB

DapOyBaHHs By37iB

3arajipHe CKJIaJaHHs BepcTaTa

OO0xaTyBaHHS i1 BUIIPOOYBaHHS BepCcTaTa

31a4a BiIPEMOHTOBAHOTO BEPCTaTa B EKCILTyaTaIli0

Bepcrat, 1m0 HampaBiseThcs Ha KaliTATBHUNA YU CEpeAHId PEeMOHT
MTOBUHEH OYTH OYMINEHHUH B Opymy i cTpyXKu. Macio ¥ oxonoaHa pinnHa
TIOBHHHI OyTH 37UTI 3 €MHOCTeH (KapTepiB). Y pasi MPOBEIEHHS PEMOHTY
0e3 3HATTS arperary 3 ¢yHAaMeHTy, micue Oilst arperaty NMOBHHHE OyTH
3BUIbHEHE BiJI JIeTaJiei, 3ar0TOBOK 1 peTesibHO pudpane [6].

BiamoBiganeHICTh 32 MIATOTOBKY BepcTaTa Ui Hepeaadi B PEMOHT
Hece HAuYIbHUK BUPOOHUYOTO 1IeXY YU HaYaJbHUK J1TbHHIIL.

I[IpuiimanHus BepcTata B peMOHT

Slkmio BepcTaT BiANPAaBISETHCA IS PEMOHTY B CHEIlialli30BaHUM
PEMOHTHO-MEXaHIYHUIA [eX IIMPUEMCTBA, TO BiH TPaHCHOPTYETHCS [0
Miciii  peMoHTy. Pa3oM 3 BepcraToM, 10  BIANPABISETHCS 10
CIIEI[ialli30BaHOTO PEMOHTHOTO 3aBOJy UM IeXy, IOBHHHA OyTH
HampaBJieHa TaKa TeXHIYHA JIOKyMEHTAITis:

—  JIOKYMEHTH, 1110 MPHOYJIX 3 BEPCTATOM 13 3aBOJY-BUPOOHUKA

(TeXHIYHMI ACTIOPT, NOCIOHKK, 3aBOJICEKUI aKT MPUHOMY 1 1HIIIE);

—  aKT TeXHIYHOT'O OIJIAY Iepes] PEMOHTOM;

—  BIJIOMICTh KOMIUIEKTY JieTalel 1 BY3IiB, O HANPABISIOTHECS B
PEMOHT Pa30M 3 BEpCTATOM.

EnexkTponBuryHu, yCTaHOBJICHI Ha OKPEMHUX IIOJIO3Kax 1 3'elHaHi 3
BEPCTaTOM 3a JIOTIOMOT'OI0 MACOBUX, JIAHIIOTOBUX YW 3y04acTUX mepenad
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abo mydrt, He MUIATAIOTH Mepenadyi B PEeMOHT i3 BepctatoM. llomoskm
TaKUX EIEeKTPOABHUIYHIB, SIKIO BOHH BHMaratoTh PEMOHTY, HAIIPABIISFOTHCS
pasoM 3 BepcraToM. JleTaii, Haca[)keHi Ha BaJl OKPEMO BCTAHOBIIOBAHUX
eJIEKTPOABUTYHIB (IIKIBH, 3ipOYKH, 3yOuacti Koieca, My(pTH TO IIO),
NOBUHHI OyTH JE€MOHTOBaHI, CKOMIUIEKTOBaHI 3 MapHUMHU JeTalsIMU
BepcTaTa i BiAIpaBIIeHI HA PEMOHT.

PeMoHT yHiBepcampHMX TMpuiaab [0 BepcTaTiB  (IATpOHiB,
IJIaHIIA0, JIFOHETIB, 3aTHUCKHHUX ITHEBMOTIOPABIIYHUX  IPUCTPOIB,
IITHIBHUX TOJIOBOK, JICIIAT, AUIMIBHHAX CTOJIB TO IMO) HE  IIOBHHEH
BXOJIUTH B 0OCST POOIT 3 KaIliTATBHOTO (CEPEIHLOMY) PEMOHTY BEPCTATIB.
i mpunmazns, sK MpaBWiIo, HE MIIATAaOTh Mepenadi B PEMOHT Pa3oM 3
BEPCTATOM.

[lepen BiAmpaBICHHSM y PEMOHT BEpPCTAT Ha MICIll HOTO YCTaHOBKHU
NOBUHHHUN OYyTH OTJISSHYTWHH IS BU3HAYEHHsI CTaHy 1 KOMIUICKTHOCTI.
Ilepenanuii y peMOHT BepCcTaT MOXKE CKIAAaTHCsS 3 JeTajleil, 110 MaroTh
Pi3HUH CTYIiHb 3HOCY, IO TOTPEeOYIOTHh BiTHOBIEHHsS ab0 3aMiHH, ajie 3a
Oyab-IKOTO 3HOCY OKpPEeMHX JeTallel 4YM TMOpYyLIeHHI MPaBHIBHOCTI
B3a€MOIii By3JIiB, BiH HOBUHEH OyTH YKOMIIEKTOBAaHHH, SIK MTPABHIIO, yCiMa
JICTATISIMH.

Sxumio )k y BepcraTa, IO HAAIWIIOB y PEMOHT, BiACYTHI 0a30Bi
(KopITycHI) feTajii Yu BOHHM MAarOTh HACKPI3HI TPIIMHM, BHUJIaAMaHi CTIHKH,
JHUIA Y4 TEPErOpOJIKUA, TO BEPCTAT HE MOXKe OyTH NPUWHATHA Ha
KalliTaTbHAW PEMOHT. Y IbOMY BHUIAJKy CKIQJA€ThCs aKT Ha CIMCAHHS
BEpCTara, Micjs 4oro BiH, B OKPEMHX BHIIQJIKaX, MOXKe OyTH IijyIaHuii (3a
3TO/IOI0 CTOPiH) BiOYZOBHOMY PEMOHTY 3a CHEI[ialbHUMH TEeXHIYHHMHU
YMOBaMH.

BaxxnuBe 3HaueHHS MPH CKIAJaHHI aKTa TEXHIYHOTO OTJISAY Hepes
PEMOHTOM Ma€ ONMUTYBaHHS POOITHHKIB-BEPCTATHHUKIB, IO MPAIIOIOTH Ha
JIAHOMY BEpCTaTi, & TaKOX PEMOHTHHX CIIOCapiB, IO OOCIYrOBYIOTh
arperar Iij 4ac Horo ekcruiyararii.

Po30upanns o61agHAHHSA
Jo po30OupaHHs HEOOXiAHO NEepeBipUTH BEpCTaT Ha TOYHICTH 3a
ACTY 4m 3a TexXHIYHUMH yMOBaMH, IO JO3BOJHUTH YTOYHUTH
MIOCITIIOBHICTh TIPOBEJICHHSI PEMOHTHHX POOIT 1 BUSIBUTH BEIHYUHH 3HOCY
OKPEMHUX JIeTaJIeH.
[lepen po3OupaHHsSM BepcTaTra Ha CIELialli30BAHOMY PEMOHTHOMY
3aBoi (1IeXy) HeOOXiTHO TaKOX MEPEBIPUTH HOr0 YKOMILUIEKTOBAHICTb.
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JeTari, o Ba)KKO 3HIMAIOTHCS, HAPUKIIA IIKiBH, My TH, 3y0dacTi
Koieca, 3i0paHi 3 HEPYXOMHMH TIIOCaJAKaMH 1 TpHWBaJUil dYac He
po30upanucsi, BapTo po3dHUpaTH 3a JONOMOIOI0 Mpeca YW TiApaBIivHUX
3HiMauiB. [lpu mpomy moTpiOHO po3paxyBaTH 3YCHIUISA 3allpPecOBYBaHHS
BYy3J1a, IO PO30MPAETHCS.
3ycus, HeoOXiaHe A 3apecoBYBaHHS (PO3MPECOBYBaHH)

JeTajeii, BU3HaYaroTh 3a (OPMYJIIOL0:

D .
a(—+0,3)-it
p_—_d
-—5 ,
—+6,35
d
ne P—3ycunng 3anpecoByBaHHs (po3npecoByBaHHs) y T; D-30BHImHIH
JiaMeTp MaTOYMHH [eTalli, 10 HACAKYEThCs B MM; d — BHYTpIlIHIM
JliaMeTp JeTali, [0 Haca/PKyeThCsi B MM; | — HaTAr y MM; t — 1OBXuHA

MaTOYMHHM JI€Tali, 1[0 HACAIKYEThCA B MM; @ — KOE(DIIlieHT, OepeThCs s
cTani piBHUM 7,5; Ui yaByny — 4,3.

Ilix wac cxmagaHHS JeTami, IO OXOIUTIOIOTh, 3a3BHYail HArpiBalOTh
10 75-450 °C B Boji, Macyi, Ui PO3IUIABICHOMY CBHHI, HE JOMyCKAIOUH
OKHCIIIOBaHHSI TOBEPXOHb, IO CIIONYYaloThcs. HarpiBaHHS BiAKpUTHM
MOJTYM'SIM HE PEKOMEHIYEThCS, TOMY 110 BOHO BUKITMKA€E BEJIHMKI BHYTPIIIHI
HAMPYXCHHS B METAI.

TemnepaTypa HarpiBaHHsS JETajli, IO OXOIUIIOE, YIS PO30OUpaHHS
3'€/IHAHHS BU3HAYAETHCS 32 eMITIPUIHOI0 (POpMYIIOLO:

t= 2L+tl,
ad

ne i- Harar y mm; d — miamerp 3’€IHaHHA B MM; d — KoeQilieHT
JHIAHOTO PO3MIUpeHHs (CTUCKY); t; - TeMIiepaTypa OXOILTIOBaHO] JIeTalli.

[Tpwu 3anpecyBanHi (CKJIagaHHi) A OJIEpPIKAHHS ITOCAIKOBOTO HATATY
TEMIIEPaTypy HArpiBaHHs AETajl, [0 OXOIUIIOE, 30UIBIIYIOTh y JBIYl B
MOPIBHSIHHI 3 PO3PaXyHKOBOT, 10 3HAYHO TOJIETIITYE CKIIaIaHHS.

Ox05oKeHHS AeTaleH, 110 OXOIUTIOETHCS, 3aCTOCOBYIOTh TiIBKU B
TUX BHIIAJKax, KOJU HAarpiBaHHSIM 30BHIIIHBOI AeTalli HE 3a0e3MevuyeThCs
HeoOXiZiHe 30UIbIIEHHS TOCAaJIKOBOTO po3mipy. s  OXOJOMKEeHHs
BUKOPUCTOBYETHCS IIEPEBAKHO CYXHH JTiA.

IIpomMuBaHus AeTaJei i By3JiB
[Micns  po30bupanHs BepcTara YW 1HIIOTO OOJAJHAHHS, IO
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PEMOHTYEThCS, AETalll 1 By3lIM HEOOXITHO MPOMHTH, TOMY IO He(eKTH
MOXYTh OyTH BUSIBJICHI SIKICHO TUTBKH B TOMY BHUTIQJIKY, SIKIIO J€Tajl YHCTI.
Kpim Toro, ounnienHs 3a0pyAHEHHUX AeTaned MONIMIIye caHiTapHI yMOBU
pemonty. IlpomuBaHHS TOTPIOHO NHPOBOAWUTH TAKOXK JUIS MiATOTOBKH
JeTajged OO0 BIIHOBIGHHSA YM ISl HiATOTOBKU IIOBEPXOHB KOPITyCHHX
netanei 1o GpapOyBaHHS.

MexaHi3allisi OYMIIEHHS 1 MPOMHBAHHS JeTalel OOJNagHAHHSI, IO
PEMOHTY€EThCS, TONINIIYE YMOBH Tpalli, 3HIKYE TPYAOMICTKICTh 1
MiABUIIYE SKICTh peMoHTy. OduniieHHs pAeraneil oOnamHaHHS, IO
PEMOHTY€ETBCSI BUKOHYETBCS TEPMIYHHM (BOTHEBHM), MEXaHI4HUM,
abpa3uBHHUM 1 XIMIYHUM CIIOCOOAMH.

Tepmiunuii cnoci6 Tmonsrae B TiM, IO OYWIICHHA JeTalel
(BunmaneHHs ipxi i crapoi ¢apOu) BUKOHYETbCs nomyM'siM. Llelt croci® He
PEKOMEHTY€ThCS IS IPEIM3IHHUX BEPCTATIB.

Ilpu mexaniunomy cnocobi oummeHHs crapa ¢apba, ipxka W
OTBEpAiNIi HAIIapyBaHHS MacTHJa 3HIMAIOThCS 3 JeTajeidl IIiTKaMHu,
MEXaHI30BaHUMH INAPOIIKAMH, POTOPHUMH MAalIMHKAaMH ¥ IHIIMMH
MIEPEHOCHIMH MEXaHi3MaMH.

Tumnosa BiioMicTh Ae()eKTiB HA PEMOHT YCTATKYBaHHS

Bioomicmv Oepexmie na pemonm 3BHYARHO CKJIANa€ TEXHOJIOT 3
PEMOHTY yCTaTKyBaHHS 3a yd4acTio OpHuraaupa peMOHTHOI Opwuranu,
MaiicTpa peMOHTHOro 1exy, npeacraBHukiB OTK 1 nexy-3amMoBHHKA.

Jedexramito mMpOMUTHX 1 MPOCYIIEHUX JeTalell BUKOHYIOThH IiCIA
iXHBLOTO KOMIUICKTYBaHHS 110 By3iax. Lls onepailis BuMarae BEJIMKOI yBary.
KoxHy meranp criodaTKy OIJISiZaloTh, MOTIM BiATIOBITHUM NEPEBIPOYHUM i
BUMIPIOBAJIPHAM 1HCTPYMEHTOM TEpPEeBipsAOTh ii po3mipu. B oxpemmx
BHUIIAJKaX MMEPEBIPSIOTh B3aEMO/IIs JIaHOT IeTali 3 1HIINMHU, CTIOIYYCHUMU 3
HEIO.

Y BimoMocCTi Je(eKTiB HOKIaIHO MEPeTiayoThCs neeKTH BepcTaTa
B IIUIOMY, KOXXHOTO BYy3Ja OKpEMO 1 KOXHIM JeTalli, M0 IiJyISrae
BiTHOBJIEHHIO 1 3MILIHEHHIO.

B mpoueci pmedekraumii BaiIMBO 3HaTH 1 BMITM NpU3HAYaTH
BEJIMYMHU TPAHWYHUX 3HOCIB AJsl pi3HUX Aetaned oOmaaHaHHA. OpHak
TOYHO YCTAHOBHUTH BEIMYMHHM TI'PAHUYHUX 3HOCIB JIISI BCIX YHCJICHHUX
BWJIB JIeTallell y BepcTarax, BUXOASYM 3 CIEHU(IYHUX BHUMOT, IO
BUCYBAIOTBCS JI0 HUX, € CKIIATHOIO 33/1a4€IO0.

3HOC HaNpPSIMHUX BBKAIOTh TPAHUYHUM: JJIsi BEPCTATIB MiABUIICHOT
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touyHocTi (mperu3ianx) 0,02—0,03 MM Ha goexkmai 1000 MM, a mis
ycratkyBaHHS HOpManbHOi TouHOCTI 0,1—0,2 MM Ha mossxuHi 1000 MMm.

3HOC MMHOK BadiB, IO MPALIOITh y MiAMIUIHAKAX KOB3aHHS
(BTynkax) 6e3 mpUCTPOiB, 10 KOMIEHCYIOTh, Y KOpoOKax moaad, (apryxax
1 IHmMMX TNOAIOHUX MeXaHi3MaX, Jomyckaerbes B Mexax 0,001—0,01
JliaMeTpa Baja B 3aJCKHOCTI Big #Horo TOYHOCTI. BimmoBimHi maHi
npuBeseHi B Tabm. 10.2.

IIpunyctamuii 3H0C muiiok mmmHAEN B (0,01—0,05 MM) 3anexuTh
BiJl BUMOT TOYHOCTI, III0 BUCYBAIOTHCS J0 BepcTara. 3HOC IMUHOK BaJIiB Mif
MiIIATHAKYA KOYEHHS He moBuHHMIA nepepuirysatu 0,01— 0,02mm, a 3HOC
notiniB mo mmpuHi 0,1—0,15 Mm.

Benuunan 3H0CY 3y0iB 10 TOBIINHI, IO TOMYCKAIOTHCSA B 3y0UacTHX
nepeaavax, npueeaeHi B Taom. 10.3.

Tabmurs 10.2 - 3a30pw, 010 OMYCKAIOTECSA 0€3 PEMOHTY, Y By3Jax
THITY BaJI — ITi JITUITHUK, MM

‘H By3mu BiamoBiganbHi,
= % 1[0 MIPALFOIOTH MPH MBUIKOCTIX 00EpTaHHS BaJa.
Tliametp r:% = mene 1000 06/xB. oinbme 1000 06/xB.
Bajla MM E{ IMutomuii Trick, MIla
§ 1o 3 noHaz 3 Jo 3 noHasn 3
50—80 0,5 0,20 0,10 0,30 0,15
80—120 | 0,8 0,25 0,15 0,35 0,20
120—180 | 1,2 0,30 0,20 0,40 0,25
180—260 | 1,6 0,40 0,25 0,60 0,35
260—360 | 2.0 0,50 0,30 0,70 0,45

[pumyctumi TpaHW4YHI PEMOHTHI PO3MIpH: 3MEHIIEHHS JjiaMeTpa
pi3bOHM XONOBHX TBHHTIB - 8% HOMIHAJIBHOTO JiaMeTpa; 3MEHIICHHS
niameTpiB MIMHAOK BaiB, MMNHUHAENIB 1 ocel — 5 — 10% HOMiHaNbHOTO
JiamMerpa; 3MEHIICHHS TOBIIMHHM CTiHOK TOPOXKHUCTHX IITHHJEINIB 1 ocer
3—5% HOMIHAJIEHOT TOBILMHH.

VY mpoueci aedexrarnii getani po3aiisOTs HA TP IPYIIN:

1) mpunmaTHi a8 MOAANBIIOT eKCIUTyaTarii; 2) Ti, 10 HOTPeOyrTh
PEMOHTY YM BiIHOBJICHHS; 3) HEMPHUAATHI, L0 MiJIATal0Th 3aMiHi.
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PemonTy mimmaroTe TPYIOMICTKI y  BHTOTOBJICHHI JeTai,
BiJIHOBJICHHS SIKMX OOXOIHMTHCS 3HAYHO MEUIEBIIE 3HOBY BHTOTOBJICHHX.
Hetanb, 1m0 pEMOHTYETHCS MOBHHHA MaTW 3HAYHHUK 3amac MIIHOCTI, IO
JO3BOJIIE  BIAHOBJIIOBAaTH YW 3aMIiHATH pO3MIpHM TOBEPXOHb, IO
CIIONTYYarOThCs, (32 CHCTEMOI0 PEMOHTHHUX PO3MIpiB), HE 3HIDKYIOUH (a B
JIeSKAX BUMAJAKaX IMiJBUIIYIOYH) iXHIO JOBTOBIUHICTH, 30epiraroum dYu
MOJIMIIYIOYH eKCIUTyaTalliiHi SIKOCTI By3/1a i arperaty B LIJIOMY.

Jetani mignsraroThe 3aMiHi, SKIOIO 3MEHIICHHS iXHIX PO3MIpiB Yy
pe3ynpTaTi 3HOCY IMOPYIIye HOPMalIbHY pOOOTY MEXaHI3My UM BUKIHKAE
MOJANBIINK 1HTEHCUBHUN 3HOC, IO MPHUBOAUTH 10 BUXOAY MEXaHi3My 3
namy.

Ilin wac pemoHTy oOONagHaHHA 3aMiHI TWiIJISATAOTH JAeTami 3
rpaHUYHHUM 3HOCOM, a TaKOX 3i 3HOCOM MCHIIC NOIIYCTUMOTIO, AKIIO BOHU
3a PO3PaxyHKOM He JOCITyKaTh JI0 Y€ProBOT0 PEMOHTY.

Po3paxyHok TepMiHy CITy>KOU JeTaneil BUKOHYEThCS 3 ypaxyBaHHAM
TPaHUYHOTO 3HOCY W IHTEHCHUBHOCTI iXHBOTO 3HOIIYBaHHS y (haKTUIHHUX
YMOBaX eKCILTyaTallii.

Tabmurs 10.3 - 3Ha4eHHS TPAaHUYHO MPUITYCTUMHUX 3HOCIB CTaJIeBUX
3y0UYacTHX KOJIiC.

Konosa | MakcumanbHUN TPaHUYHUM 3HOC B
MIBUJIKICTH,|% /10 HOMiHAJILHOI TOBIIMHY 3y0a Ha
Pexxumu pobotu .

Mm/c MIOYaTKOBOMY KOJI Mij 9ac pEMOHTY

MAaJIoro | CepPeHLOro |KamiTaJbHOT
0
[lepenava moTyxHOCTI Ho 2 20 15 10
B OJIHOMY HarpsiMi 6e3 25 15 10 6
yAapHOTo IMonax 5 10 7 )
[Nepemava peBepcrBHa 3 Ho 2 15 10 5
YAApHIM 2—5 10 6 5

Jlnst 9aByHHHX 3y0UacTHX KOJIC 3a3Ha4eHi TyT JaHi 3MEeHIIyIoThest Ha 30%

ITicns  odopMieHHS BIIOMOCTI Ha PEMOHT 3IIHCHIOEThCS 11
KOHCTPYKTOPChKE OIpAIIOBAHHS Ta BUAAa4a KPECJCHb IS IPOBEICHHS
PEMOHTY 1 BHTOTOBJICHHS JeTaiield, OQOPMIIAEThCS TEXHOJIOTidHA
JokyMmeHTarllis. L{g BiIOMICTh € JOKYMEHTOM, 3a SKMM KOHTPOJIIOIOTH XiJ
BUTOTOBJICHHS, PEMOHTY, CKJIaJIaHHS 1 3/1a4i BepcTaTa IMiCisi PEMOHTY.
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JEKINIA 11. CKIATJAHHA BEPCTATIB HICJIAA PEMOHTY.
INPUUMAHHSA U BUIIPOBYBAHHSA BEPCTATIB

CknasaHHs BepcTaTa, 10 PEeMOHTYETHCS, IOBUHHO BHKOHYBATHCS B
TOYHIN BiIOBITHOCTI 3 BUMOTaMH CKJIaJaTbHUX KPECICHb 1 3a0e31meqyBaTi
TOYHICTh B3a€MHOTO TOJIOKEHHSI HOTO BY3MiB 1 HOpMaJbHY POOOTY BCiX
MexaHni3miB. [lepen ckimamgaHHsAM BCi AeTaji MOBHHHI OyTH OYMIICHI Bij
Opynmy, 3alMIIKiB CTPYKKH I aOpasuBy, a o0OpoONeHi TOBepXHi 1
MOpOKHUHU TpomuTi. CKIaZaHHA MeEXaHi3MiB BUKOHYIOTh Yy TOPAIKY,
3BOPOTHOMY po30upanHto. Jlerani, 3HATI Mg yac po30UpaHHS OCTaHHIMH,
YCTaHOBJIIOIOTH i/l Yac CKJIQJaHH MEPIIMMH.

Cruaganns rpagika peMoHTY. Y PEeMOHTHIH CIpaBi 10 MOMEHTY
CKJIQJIaHHSI OKpEMi JieTall BepcTara MOXYTh OyTH HE IIUIKOM BHUTOTOBJICHI
yn BigpeMoHToBaHi. CKIIQIaHHS YacTO CYNPOBOKYETbCS PEMOHTOM 1
NPUTOHOM OKpEeMHUX JAeTajiell i By3JiB Bepcrara. ToMy Ipomec CKIaJaHHS
BepCcTaTa HEBINIUIBPHWN B dYaci BiJ PEeMOHTY Bepctara B mijgomy. lle
YCKIIQJHIOE BEJICHHS DPEMOHTY, 1 TOMY BiH TOBHHEH OyTH NpaBHIBHO
OpraHi3oBaHHAN 1 MPOBOAUTHCH 32 rpadikoM, CKIaIEHOMY 3a3/alerib.

OcHoBoOIO misl cKiagaHHs Tpadika € HOpMa TPOCTOI BepcTara B
PEMOHTI BIJINOBITHO A0 KaTeropii peMOHTHOI CKiIamHOcTi (K. p. c.) 3a
cuctemoro I[P, ykpynmHeHi HOPMH Ha PEMOHT 1 THIIOBA TEXHOJIOTs
pemonty. Jlo rpadika 3aHOCATH Yyci PEMOHTHI pPOOOTH 3 yCix
crienianbHOCTEH 1 MPUOTU3HUNA PO3NOIL poOIT MiX WieHaMU OpHUraiu.

TpuBanmicTh KOXKHOI ~ omepanii  Ha rpadiky  BiJ3HAYAETHCS
TOPU30HTAJIBHOI, a TIOYATOK 1 KiHellb — BEPTHKAIBHOIO JiHi€r0. ['padik mae
MOJIMBICTh 0auuTH WIOACHHWW XiJ] BHKOHAHHS OTepaliii i BYacHO
3armo0iraTi MOXXJIMBOCTI 3pHBY TEPMiHIB BHKOHAHHS PEMOHTY OKPEMHUX
BY3JIIB 1 BepcTaTa B IIJIOMY.

IIpuiiMmaHHs i BUNPOOYBaHHS BepPCTATIiB

BimpemoHnTOBaHE 1  BiJIperyjibOBaHE YCTATKyBaHHS  MiJIsTaEe
BUTIPOOYBaHHS 3 METOI0 BHU3HAYEHHS TPUAATHOCTI WOTO JUIS TOAATBIION
eKCIDTyaTarlii.

TexHiYHWIA CTaH  BIIPEMOHTOBAHOTO  BepCcTaTa  BU3HAYAETHCS
30BHIIIHIM OMJISZIOM, BHUIPOOYBaHHSM Ha XOJIOCTOMY XOAy 1 T
HABaHT@KEHHSAM, BUNPOOYBaHHAM Ha  TOTYKHICTB 1  JKOPCTKICTb,
BUNPOOYBaHHSIM Ha TE€OMETPUYHY TOYHICTh, MEPEBIPKOI0 TOYHOCTI 1



80

quCTOTH 00poOsieHoro Ha Bepcerati BupoOy (3rigao JACTY Ha BimnosimHi
BEpCTaTH).

BunpoOyBaHHs BiJpeMOHTOBaHMX BEPCTATiB Ha XOJIOCTOMY XOOy H y
po6orti mix HaBantaxeHHsM ([OCT 7599—82) moke MpoOBOAMTHCS HA MicCIi
iXHPOI YCTAaHOBKM Ha CICIIAIPHOMY CTEHII YW Ha MalJaH4MKy, e
BHUKOHYBAaBCS PEMOHT. BuIpoOyBaHHS MPOBOMATBCS TICIAS  TOrO,  SIK
nepeBipeHa BipHICTh TOPU3OHTAIBHOI YCTAHOBKM BEpCTATa, IO BU3HAYAETHCS
3a piBHeM 3 1iHOIO BipTiKy 0,02—0,04 MM Ha 1000 MM TOBXKHHHU.

Ilepen myckom BepcTata HEOOXIAHO Ie pa3 TEPEeKOHATHUCS B
HOPMaJIbHIH poOOTI MEeXaHi3MiB MiJ yac 0OepTaHHs BpY4HY 1 IEpEMHUKaHHS
PYKOSITOK IIBUAKOCTEH 1 T0/1a4, @ TAKOXK y HASIBHOCTI 1 HaIXOKCHH] Macia
JI0 TEPTHOBUX TIOBEPXOHb.

BunpofyBannsi Ha xosocToMy Xoay. BumpoOyBanHs1 BepcTaTa Ha
XOJIOCTOMY XOJly TOYMHAETHCSI HA HAaUMEHIIMX IIBUAKOCTAX 0OepTaHHs, a
MOTIM 3 TIOCHIJIOBHIM BMHKAHHSM BCiX HOro poOOYMX HIBHUAKOCTEH: Bif
HaliMeHIoi 10 Haioimpmoi. Ha Hait0impIIii IIBUIKOCT] BepCTaT MIOBUHHUMA
MpaloBaTH He MeHII 1 roj. 6e3 nmepepBy.

BunpodyBanuss mig HaBaHTaxeHHsM i B pobori. Ilix
HABAaHTKEHHSM BiJIPEMOHTOBaHWU 1 3i0paHWid BepcTaT BHUIPOOYIOTH
NUIIXOM OOpOOKH JeTanei-3pa3KiB Ha Pi3HUX MIBUAKOCTSIX BiJMIOBIIHO 110
TEeXHIYHUX JaHWX T[acrmopTa BepcraTa. BumpoOyBaHHS BeAyTh 3
HaBaHTXEHHSM BepcTaTa /IO BEJIMYMHM HOMIHAJIBHOI IOTYXHOCTI
NIPUBO/JIA, 3HIMAIOYH CTPYXKKY yce Oinblioro nepetuHy. Jlomyckaerbes
KOPOTKOYacHe MepeBaHTaXeHHs /10 25% MoHa i HOMiHaJIbHY MOTYKHICTB (Y
3aJIe)KHOCTI BiJl MPU3HAYCHHS BepcTaTta) mpoTsroMm 30 XB.

Yci MexaHi3MHM BepcTata Mix 4Yac #oro BUNPOOYyBaHHA A
HaBaHT)XKEHHSIM TIOBMHHI MPAIIOBaTH CIPAaBHO, MPHUITyCTUME JIMIIC
HEe3HayvHe MMiABUIICHHS IIyMy B 3y04acTHX mepenadax.

HepiBHOMIpHICTH pyXiB OKpeMHX BY3JiB, BUHUKHEHHS BiOparliii, mo
NPUBOJIATH JI0 BUKPUIIYBAHHS KPalKH Pi3aJIbHOTO IHCTPYMEHTA 1 TMOSBU
XBUJISICTOCTI Ha 00POOJIIOBaHUX MTOBEPXHSIX JETaCH, HE JOITyCKAIOThC.

Y BepcTariB mpH3HAYeHUX U1 OOAMpPHHX POOIT, y mpoueci
BUNpOOyBaHHS  IMiJi HABAaHTAXCHHSAM T[OBHMHHA OyTH IepeBipeHa
BIJIIOBIIHICTh JIIACHOI CIIOKMBAHOI IOTYKHOCTI NACHOPTHUM JIaHUM.
OOwmiproBana Ha BHUIPOOYBaHHI [ificCHa CHOXKMBaHa IIOTYKHICTh HE
NOBMHHA TMEpEeBUUIyBaTH Oinbll HIKXK Ha 5% MOTYXHICTh, OTpPUMaHy
PO3paxyHKOM ISl 00paHOro peKuMy OOpOOKH 3arOTOBKH, 3 BpaXyBaHHIM
MACIOPTHOTO K. K. JI. BEpCTaTa.
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Bepcratn, mnpu3HadeHi 8 UYKWCTOBHX BHKIHYYBAIBHHUX POOIT,
MIEPEBIPAIOTHCS HA BIAIOBIAHICTH MIOPCTKOCTI 00OpPOOIIOBAHUX TOBEPXOHD
MAacTIOPTHUM JaHUM.

[Mpuctpoi, mo BOepiraroTh BepcTaT Bif MEPEeBaHTAXKCHHS, MOBHHHI
OiSTH HAAiIWHO; JIETKO 1 IUIABHO IIOBUHHA BMMKATUCS IUIACTHHYACTA
¢pukmiitaa mydra. Ha HaitbinpmoMy mepeBanTakeHHi Bepcrata (Ha 25%)
My(dTa He TOBUHHA CAMOBHUMUKATHCS Y1 OYKCYBaTH.

Pesynprati mepeBipKA CIOKWBAaHOI MOTYXXHOCTI 1 IIOPCTKOCTI
noepxHi (TOCT 2789—73) 3aHOCATHCS B aKT 37a4i BEpcTara 3 pEMOHTY.

IepeBipka Tounocti. Ilicas oOkaryBaHHS BepcTara Ha XOJIOCTOMY
X0Ji ¥ BHUNPOOYBAaHHS IIiJI HABAHTAKCHHSM IOBMHHA OyTH IiepeBipeHa
BIJIMOBIHICT, HOpPMaM TOYHOCTi, ycraHoBieHuM mitounmu JCT:
o0OMiproBaHi TeOMETpPUYHA TOYHICTH CAMOTO BepcTaTa 1 TOUHICTh BHPOOIB,
00poOIIOBaHHUX HA BEpPCTATI.

[lpumiiMaHHST ~ BiZPEMOHTOBAaHOTO  BepcTaTa 3  KalliTaabHOTO
(cepenHBOr0)  pEMOHTY  3HIMCHIOETBCSA 32  HOPMaMH  TOYHOCTI,
ycranoBiaeHumu ['OCT anst npuliMaHHsT HOBUX BEPCTATiB:

Ilepen BummpoOyBaHHSM Ha TOYHICTH BEpCTAT HEOOXITHO YCTAHOBHUTH
Ha (yHIAMEHTI YM CTEH/i 1 PEeTeNbHO BUBIPUTH 32 JOTOMOTOI KIUHIB,
GamMakiB uM iHIMMMHK 3acobamu. Moro Tpe6a mHpHBECTH B Te came
TIOJIOXKCHHS, B SIKOMY BiH OyB BHBiIpeHMH Ha CTajii CKJIQJAaHHS IiCIIs
3akinueHHs pemonty (FOCT 8—82).

Y mpotieci BUIIpoOyBaHHs Ha TOYHICTh HE JOMYCKAETHCS pO30UpaHHs
YH pPETYJIIOBaHHS BepcTara.

Pesynpratn BUnNpoOyBaHHS Ha TOYHICTH 3aHOCSTHCS O aKkTy 374adi
BEpCTaTa 3 PEMOHTY.

Tabmuus 11.1. — CranmapTi HAa HOPMHU TOYHOCTI BEpPCTaTiB.

Tunu MetanopizanbHUX BEPCTATiB ACTY (I'OCT)
ToxkapHhi 18097-93
PeBonbBepHi 17—70
ABTOMaTH OJTHOLINHKHAEIbHI PEBOJIBBEPHI 18100—80
HaniBaBromaru TOKapHi  OaraTOIIMUHJEIbHI 6819—84

TOPHU30HTAJIbHI TATPOHHI

®Dpe3epHi KOHCOJBHI 17734—88

[onepeuno-cTpyranbHi* 16—71
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KpyrnouunigysanbHi 11654—90
PanianbHO-CBepITUITBHI 98—83
I'opr30HTANBEHO-PO3TOYYBATBHI 2110—S85E
3ybodpesepHi 659—89
BepTukanbHO-CBEpAIUIbHI 370-81

JIEKLIS 12. CHOCOBY BUSIBJIEHHSI JE®EKTIB I
BIJHOBJEHHS JETAJEN

Hedextn, mo BHHWUKAIOTH y TMpOIEeci eKCIuTyartarii oOJamHaHHS,
MOYKHa PO3AUTUTH Ha TPU TPYyNU: 3HOUIYBAHHS, CIOJM BiTHOCSTHCS
NOJPSNUHMA, PHUCKH, 3aJUPKH; MEXaHiYHl YIIKOHKeHHS (TpillWHH,
BUKPHUIIYBaHHS 3y0iB, TIOJIOMKH, BUTHHHU 1 CKpYyJyBaHHS); XiMiKO-TETLTIOBI
VIIKO/KEHHS (3KOIIOOJICHHS, paKOBUHH, KOPO3is).

BinblricTh BEIMKUX 1 CepeiHiX MEXaHIYHUX e()EKTiB BUSBISIOTH i
Yyac 30BHIMIHBOTO OTIISAAY. Y NESKHX BUMAAKaX MEPeBipKy 3I1MCHIOIOTH 3a
JIOTIOMOTOF0  MOJIOTKA. JlepeH4nuBUil 3BYK MpH OOCTYKyBaHHI jaertaii
MOJIOTKOM CBIIYUTH PO HASIBHICTH Y Hil 3HAYHUX TPIilIMH.

Jns BusiBIEHHsT OpiOHUX TPIIIMH MOXKHA BHKOPHCTOBYBATH Pi3HI
Metoau nedekrockomii. HaiOinbmr mpocTi Kaminspai Mertomu. ko,
HaANPUKIIAA, OMyCTUTH neTanb Ha 15—30 xB. y rac, To B pa3i HasBHOCTI
TPILMH piIMHA IPOHKKAE B HUX. [licist peTenbHOro MPOTHPAHHS, IIOBEPXHI
JeTaji MOKPHBAaIOTh TOHKHMM LIApOM KpeHIu, Kpelaa IMOIIMHAaEe rac i3
TPIIIMH, y pe3yNbTaTi 4Oro Ha MOBEPXHI 3'SIBIAIOTHCS TEMHI CMYTH, IIO
BKa3ylOTh MicIie3HaxXomkeHHs aedekty. s Oliblll TOYHOTO BHSBICHHS
TPIIMH  3aCTOCOBYIOTh pIiJIMHH, WIO CBITATbCSA TIPH  ONMPOMiHEHHI
yIbTpadioneTOBUMU MPOMEHSIMHU (KamISIpHUN JTFOMIHECIIEHTHUI METO.).
Heranp 3anyprotots Ha 10—15 XB. y piguHy, MOTIM NPOMHUBAIOTH 1
MPOCYIIYIOTh, MiCJsl YOr0 OMPOMIHIOIOThH YIIBTPadioIeTOBUMH MPOMEHIMHU
(pPTYTHO-KBapLOBOIO JIaMIO0). Y MICISX TPILIMH 3'ABISETHCS CBITIO-
3€JI€HE CBITIHHSL.
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a — CKYIUEHHSI MarHiTHOTO TOPOLIKY O1JIs TPIL[HHU;
6 — cxXeMa pOTaliifHOro HaMarHiTyBaHHS;

6 — CXeMa I103/I0BXKHBOT0 HaMarHidyBaHHS.
Pucynok 12.1 - MarsniTHa nedexrockoris

TpimuHN BHABISIOTH TaKOX METONAaMH MAarHiTHOI Je(eKTocKormii.
JleTanb HaMarHiuyrOTh 1 3MOYYIOTh MAarHiTHOK CYCICH3I€0 (ITOPOIIOK
OKHCY 3aJli3a, PO3MIlIaHWi B Macjl YM Taci, BOAHO-MIJILHOMY PO3uuHi). Y
MICIX TPIIIUH YTBOPSATHCS CKymMUeHHs mopomky (puc. 12.1 a). [TogosxHi
TPIMHNA BHSBISIFOTH MPH MPOXO/KEHHI MarHiTHHUX JiHIA MO KOJy AeTani
(puc. 12.1, 6), a TopueBi TpIlIMH - MPH MOAOBXKHIM HaMarHiuyyBaHHI,
KOJIM MarHiTHI JIiHi{ MPOXOJATh Y310BXK oci aetani (puc. 12.1, B).

[lomupennii TakoXX yIbTPa3BYKOBUII METOJA BHSABIEHHS TPIMIMH 1
IHIIMX TpUXOBaHUX nedekTiB. Jlo mocmiKyBaHoi NeTalli MPUKIAIAI0Th
yIBTPa3ByKOBUH 30HJI, OCHOBHOIO YAaCTHHOIO SIKOTO € KpHUCTaTiYHHUN
TreHepaTop MEeXaHIYHWX KoiwmBaHb BHCOKOI dactotu (0,5—10 MI'm). Li
KOJIMBaHHS, TNPOXOASYM 4Yepe3 Marepiaja JeTalli, BiJIOMBAIOTHCSA BIA
BHYTPILIHIX TPaHUIb (BHYTPIMIHIX TPIlIMH, IOBEPXOHb PO3PHBY, PAKOBUH
TO I0) 1 MOMaAaTh Ha3zax y 30HI. Ilpunan peectpye yac 3ami3HIOBaHHS
BIIOMTHUX XBWJIb IOJI0 BUIPOMiHEHUX. YuM OuIbIIe 1IeH yac, TUM OlbIIe
rmuOuHa, Ha K po3TamoBanuii nedexT. s kpamoi nepesadi KOIMBaHb
BiJl 30HJIa 10 JOCTi/DKYBaHO! JETali OCTaHHIO 3BUYAWHO IMOMINIAIOTH Yy
piguHy (Bomy, Maco i iHIe).

BinHoBJyieHHs1 BepcTaTiB

BigHOBNEHHS AeTainel i MeXaHi3MiB BEPCTATIB 3IHCHIOIOTh TAKUMH
Mmeropamu. O6pobka pizanHaAM — METOJ PEMOHTHHX pPO3MIpiB —
3aCTOCOBYIOTh JUIS  BiJJHOBJICHHS TOYHOCTI HANpsIMHUX BEPCTAaTiB,
3HOIIIEHNX OTBOPIB, NIMUOK Pi3HHUX JeTalied, Pi3l XOJOBHX T'BHHTIB TO IIIO.
3 ABOX, SIK MiHIMYM, 3’€IHaHMX JAeTaleld PEeMOHTYIOTb OUIbII AOpOTY,
TPYAOMICTKY 1  METAJIOMICTKY JeTallb, a 3aMIHSIOTh OUIBII JICHICBY.
3HOIIICHI MICIIs JAeTajei MepPeBOsSTh BIAMOBIAHOI 00pPOOKOI0 (TOKApHOIO,
CTpYTaJIbHOO, IUTI()YBaJILHOIO TO 1I0) Y HACTYIHUN PEMOHTHUN pO3MIp.
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Pemonmnum Ha3WBaIOTH po3Mip, A0 SKOTO OOpPOOISIOTH 3HOIICHY
MMOBEPXHIO B TIPOIECi BiTHOBICHHS HeTaii. PoO3pi3HAIOTH BUTBHI 1
periIaMeHTOBaHI PO3MIpH. Binbui pemonmui po3mipu — 1ie TakKi po3MipH,
BEIMYMHA SKAX HE BCTAHOBIIOETHCS  3a3Jalieriilb, a BHUXOJISATH
Oe3nmocepenHb0 B TIporieci 0OpoOkw, Koimwm OyayTh BHAAJCHI CIigu
3HONIYBaHHS 1 BimHOBIeHa (opma netami. Jlo oTpumaHOro po3Mipy
MiAraHsAOTh  BIAMOBIAHWI  PO3MIp  CIOJNyY4eHOI  JeTalai  METOIOM
iHauBigyanpHOTO miarony. Ilpm 1OMYy HEMOXIHMBO  3a3[aleriib
BUTOTOBHUTH 3allacHI YaCTHHH B OCTaTOYHO OOPOOJIEHOMY BHIJISIII, IIO €
HEOJIIKOM CHUCTEMH BUIBHUX PEMOHTHHX pO3MIpiB. Peeramenmoganuii
PEMOHMHUL po3mip — 1€ 3a3[alleTib YCTaHOBICHHHA PO3MIp, 1O SKOTO
BeyTh OOpOOKY 3HOIIEHOI MOBEpXHI Mia 4ac 1i BumpaBleHHS. B oMy
BUTIAJIKY 3aIlacHi YaCTHHHM MOKHA BUTOTOBIISITH 3a3/aJI€Ti/ib, 3'SBISIOTHCS
YMOBH JUISL 3aCTOCYBaHHS METOJy B3a€MO3aMIHHOCTI TPH PEMOHTI 1
NPUCKOPIOETBCS  peMOHT. OCHOBHUMM  JaHUMU Ui PO3PaxyHKY
pEeTrIaMeHTOBaHNX PEMOHTHHUX PO3MIpIB € 3HOC 32 MIXKPEMOHTHHH Tepiox i
npunyck Ha oOpoOky. KiHneBuid peMOHTHHI PO3MIp YCTaHOBIIOIOTH 3
YMOB MIITHOCTI, JIOBTOBIYHOCTI 1 KOHCTPYKTUBHUX OCOOJIMBOCTEH NeTaeH,
110 CTIOJYYarOThCs.

[Tix wac peMOHTY HampsSMHHUX BEPCTaTIB LUISXOM MEPEBEACHHS B
HOBHUH PEMOHTHHH pPO3MIp MOPYIIEHHH PO3MIpPHUI JAHIIOT 3 KapeTKamu
CYNOpPTIB YM IHIIMMH CKJI3JaJbHUMH OJMHUISIMA  BiJHOBIIIOIOTH
MIOCTAaHOBKOIO JieTanel-KOMIIEHCATOPIB.

36aproeannsm BUNPABIAIOTH JeTali 31 3JI0MaMH, TPIIIUHAMH,
BigkomamMu. HaruraBiieHHS € Pi3HOBHIOM 3BapIOBaHHS 1 MMOJIATAE Y TiM IO
Ha 3HOUICHY NAUISIHKY  HAIUIaBJISIOTh HpucagHuii Matepian. OpHak B
MPOIIEC] BITHOBJICHHS J€TalCH 3BApPIOBAHHSAM 1 HAIUIABJICHHSIM HEOOXIIHO
BpPaxOBYBaTH MOXJIMBICTh BHHUKHEHHs jaedopmamniii (KomoOjaeHHs) i
BHYTPIIIHIX HApYy>KeHb B JIETAIAX Yepe3 HepiBHOMipHE HarpiBaHHSI.

Jiisi peMOHTY cTalieBUX JIeTajled dacTillle 3aCTOCOBYIOTH JIyTrOBE
3BapIOBaHHA MeTajeBUMHU enekTpogamu. Crani, mo go0pe 3BaprorOThCs
MOJKHA HAIUIABJIATH YU 3BapIOBAaTH B 3BHYAHHMX BUPOOHMYMX yMOBax 0e3
MIONIEPEHBOr0 HarpiBaHHs 1 6e3 HacTymHol TepMidHOi 0O0poOku. Craii 3
00OMEXEeHOI 1, TUM Oulblle, TOTaHOK 3BApPIOBAHICTIO MOXYTh JaBaTh
TPILIMHM B 30HI 3BApIOBaHHS, TOMY PEKOMEHAYETHCS AETalli 3 HUX Iepen
3BaplOBaHHAM BianmamoBatd npu Ttemneparypi  500—600°C, a mo
3aKiHYEHHI 3BapIOBaHHS IMiJJIaBaTy 3arapTyBaHHIO 1 BIAMYCKY.

Jnist BiIHOBIICHHS JeTaliell 3 4YaByHY, a TAaKOX 3 BYTJICLIEBUX CTajleil
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TOBIIMHOIO MEHII 3 MM, BHKOPHCTOBYIOTH B OCHOBHOMY Ta30Be
3BapIOBaHHA. 3BapIOBaHHSA YaBYHy BEIyTh KHCHEBO-AIlCTHICHOBHM
MOTYM'SIM 3 JESIKUM HAJTHIIKOM alleTUIeHY (TI0yM'ss BUXOIUTH BiTHOBHE).
[Tpy upOMy BHUKOPHCTOBYIOTh YaBYHHWH HpUCATHUHA MaTepian, y BUTIAAL
MPYTKIB 3 MIABUINEHUM BMICTOM BYIJIEIIO 1 KpeMHIIO, TOMy IO IIi
€JIEMEHTH B TIPOIIeCi 3BAPIOBAHHS YaCTKOBO BHTOPAIOTH. [l 3amoOiranHs
PO3ILIABIICHOTO MaTepialy BiJi OKMCIIOBaHHsS 3aCTOCOBYIOTH (IIIOCH, a
SKIIO € YMOBH, TO 3BapIOBaHHS BEIyTh y CEPEIOBHUIII iHEPTHOTO Tazy.

Hetami i3 ciporo dYaByHy MOXKHa 3BapioBaTH 3 IOTEPEAHIM
3arajJbHAM HarpiBaHHsSM, 3 MICHEBHM YU MiAirpiBom abo 06e3 miirpisy.
3BaproOBaHHs 3 MomepenHiM migirpisom 10 500—700°C YMOBHO HA3MBAIOTH
raps4umuMm, 3 HarpiBaHHsAM 10 250—450°C — HamiBrapsaum, a 6e3 migirpiBy
— xononuuM. Kpatii pe3ynbraTu Aae rapside 3BaproBaHHS.

KoBkuii 4YaByH mNOTraHO MiJNA€ThCS 3BApIOBAaHHIO 3BUYAHUMHU
METOJaMH, TOMY Je€Tali 3 HBOTO BiJHOBIIOIOTH 13  3aCTOCYBaHHSAM
JMATYHHUX EJEeKTPOMIB YH ENEeKTPOMIB 3 MOHENb-METaly, TOOTO CIUIaBy
HIKEII0 3 MIiJJIt0, 3ali30M 1 MapranueM. MOHeNIb-MeTal Ma€ BHCOKY
KOPO3iifHy CTIHKICTh 1 MEXaHIYHY MIITHICTb.

J71st BHCOKOSIKICHOTO 3BapIOBaHHS HEOOXiTHA BIAMIOBIAHA MiATOTOBKA
MOBEPXOHb, IO 3BApIOIOTHCS, 1 PEKUM OXOJIOKeHHs. Benuki merani
OXOJIOJKYIOTh pa3oM 3 Miv4ro, APiOHI MOMILIAIOTh Y CYXHH rapsuuid micoK
YH 30J1y, TOMY IO TPH IIBUAKOMY OXOJO/DKEHHI YTBOPHUTBHCS TBEPIHH 1
KpUXKUH BUOieHUI yaByH. HepiBHOMIpHE OXOJOMKEHHS MPUBOIUTH [0
BUHHUKHEHHS BHYTPIIIHIX HANPYKEHb 1 MOSIBA TPIIIIHH.
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