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Jlexknug 1
MamuHa Kak 00beKT 9KCILIyaTalud M 00CIy KHBaHHUS.
IIpoMbllLIeHHOE 000PY/0OBaHUE, €r0 CTPYKTYypa U KiaccuuKaius

I PPeKTUBHOCTD CO3MaHUS JIOOBIX BHUIOB MAIMH 3aBUCHUT OT YPOB-
HS TEXHOJOTUYECKOW Cpebl MPOU3BOAUTEIS, TOJ KOTOPOW TOHUMAETCS
ONTUMAJIbHASI COBOKYMHOCTb BBICOKUX TEXHOJOTUH, MPOTPECCUBHOTO TEX-
HOJIOTHYECKOTO 0O0PYIOBaHMsI, HHCTPYMEHTA, OCHACTKH, CHCTEM aBTOMa-
TUYECKOTO MPOEKTUPOBAHUS U yIPaBJEHUS, OPraHU3AIUN TTPOU3BOICTBA.
CocTosiHMEe TEXHOJOTUYECKOU CPEbI OTpe/esisieT YPOBEHb PAa3BUTUS Ma-
IMIMTHOCTPOEHUS B TIEJIOM. TeXHOJIOTMYecKas cpe/ia 3aHUMaeT IeHTPaTbHOe
MECTO B METOJIOJIOTUM TIpOoIlecca CO3/[aHus MallluH, OCHOBAaHHOW Ha CHC-
TEMaTUYECKOM ITOIXO/I€ U TO3BOJISIONIEN aHAJU3UPOBATh B €IUHCTBE BCE
ACTIEKTHI, CBsI3aHHBIE C pPa30OPKON W HMCIOJb30BaHMEM MalinHbl. IIpe-
CTaBUM CJIEAYIONIYI0 CXEMY: BO3HHKAeT MOTPEOHOCTh B KaKO#-1100 Ma-
muHe (HarmpuMmep, aBromobuie). BHauase ocyiecTBisieTcss pa3paboTka
KOHIIENIIUU U TEXHOJOTMYECKOTO 3aJlaHusl Ha aBTOMOOWJIb. 3aTeM CJie-
AYIOITHE ITAIbl: KOHCTPYUPOBAHUE W TEXHOJOTMYECKasl MOATOTOBKA TIPO-
M3BOJICTBA MamUHbL. [[JIg peasnsaniuu TeXIPOIeCCOB U3TOTOBJIEHUS JETa-
Jieit 1 cOOPKM MaIliiH HEOOXOIMMBI CPEICTBA TEXHOJOTMYECKOTO OCHAIIE-
HUsS, 000pyZOBaHUe, WHCTPYMEHT, OocHacTKa. MoOKeT OKasaThCsl, YTO Cy-
IECTBYIOIINE CPEACTBA TEXHOJIOTUIECKOTO OCHAIIEHMsT MO0 HEI0CTaTOY-
HO 2 dekTuBHBI, OO0 He MOTYyT 00€CIeYnTh W3TOTOBJIEHWE [eTajeil n
cOOpKy y3Ji0B TpebyeMoro KadecTBa. B 5TOM ciiydae HEOOXOAMMO CO3/aTh
HOBBIE CTAHKMU, 9TaIlbl pa3paboOTKM KOTOPHIX CBsI3aHBI C CO3JaHUEM CaMOii
MAIUHBL: ¢ pa3pabOTKON Tex3ajaHusl, KOHCTPYUPOBAHMEM, MTPOEKTUPOBA-
HueM TexmpoiieccoB. [locemyiomue sTambl: U3roTOBJIEHNE, KOHTPOJb Ka-
4ecTBa, WCIBITAHWE CTAaHKOB, OKPACcKa, YIMAaKOBKAa W TOCTaBKa IOTpebuTe-
JIO.

ITocsie MOCTaBKU CTAaHKOB TOTPEOUTENI0 OPraHU3yeTCsl MPOU3BOJICT-
BEHHBI IPOIIECC M3TOTOBJIEHWS MAIIUHBI, 3aT€M MAIllMHA TIOCTYIMaeT Ha
PBIHOK.

Ha cxeme (puc. 1) oroGpaskeHbl KpyIHEHIIe aTalbl Ipolecca mpo-
eKTUPOBAHUS U MU3TOTOBJIEHUS MAIIUHBI W MMOKA3aHBI TOJBKO MPSIMBIE TI0-
Tokn wWH(opMaruu. B 1elicTBUTETLHOCTU TPOIECC CO3/aHUS MAaITUHBI
UJeT B UTEPAIMOHHOM pEXUMe C BO3MOXKHOCTBIO BO3BpAllleHUsT Ha TIpe-
JBIAYIIME DTAllbl, KOPPEKTUPOBKON PE3yJIbTaTOB C IEJIbI0 BBHIOOPA OITH-
MaJIbHOTO PEIIEeHMUSI.

AHamu3Upys CXeMYy CO3/IaHWsI MAalluHbl, MOKHO OTMETUTb, YTO
TJIaBHOW (PU3WYECKON CYNIHOCTHIO TEXHOJOTUYECKON CPEebl SBJSETCS
peasu3als TEXHOJOTMYECKOTO IPOIlecca, OCHOBY KOTOPOTO COCTABJISIET
CTAaHOK KaK TeXHOJIOTWYecKasi MallliHa.



MAIIIMHA PbIHOK [TorpebHOCTD

B MallliHe
Kontposb KauyecrTsa, Texnosiornyeckoe
HUCIIbITaHNE MalllnH 3a/laHye Ha co3/aHue

ﬁ MATITHbI
Nsrorosiienue ﬂ
MallIUHbI KoncTpyupoBanue
ﬁ MalllUHbI
Opranuzaius 1mpouns- ﬂ
BOJICTBA MAaIlWHBI [IpoexkTupoBanue
TeXIIpoIecca U3roToBIIe-
HUA MallluHbI

—

U Texnosmornueckas T g
eXHOJIOTUYECKOe
TAaHOB cpelda
Oxpacka, ycTaHOBKa pen sajanue Ha
IIOCTaBKa CTaHKOB
ocTabka CTAHKO paspaboTKy CTaHKOB
HOTPeOUTETIO ﬂ
K ﬂ KoncTpyupoBanue
OHTPOJTh KauyecTBa, CTAHKORB
UCITBITAHNE CTAaHKOB ﬂ
ﬁ [IpoekTupoBanue
NsroToBaenue TEXITPOIIECCOB
CTaHKOB M3TOTOBJIEHUS] CTAaHKOB

5

Jltobast TexHOIOTHYECKAS Cpejla PeaTu3yeTcss TeMU WU WHBIMHA Me-
TOJaMU IIPOIlecca M3TOTOBJIEHUS AeTajell U cOOPKHU Y3JI0B IO IIOIA/aio-
el Ha BXOJ CHUCTeMbl MH(OpMAIK 0 TpeOyeMbIX MapaMeTpax KadyecTBa
1 BOCTPEOOBAHHOIO KOJUYECTBA IOCPEACTBOM HCIIOJIH30BAHUS OCHOBHBIX
9JIEMEHTOB: TEXHOJIOTUU, CTAHKOB, MHCTPYMEHTOB, IIPUCIIOCOOIEHUII.

Texnonornueckass cpena, MCXOAd U3 CHUCTEMHBIX IIO3UINH, €CTh
IIPOM3BOJIHAS OT PbIHKA BOCTPEOOBAHHBIX KOHKYPEHTOCIIOCOOHBIX MAIIH,
a CTaHOK SBJISIETCS OCHOBOM MalllMHHOW TE€XHOJIOTMYECKOU CpeJibl.

[Ipon3BOACTBEHHBIM TIPOIIECCOM B MAIIMHOCTPOEHUM HA3bIBAETCS
COBOKYITHOCTH BCEX JTAIOB, KOTOPbIE IPOXOIAT MOIy(HabpuKaThl Ha IIYTH
WX TpeBpallleHus1 B TOTOBYIO MaminHy. [Ipon3BOACTBEHHBIN Ipoiiecc Ma-
IIMHOCTPOUTENBHOTO 3aBOJa BKJIIOYAET B ceOs: IOJIyYeHHe 3aroTOBOK,
pa3MYHble BUBI UX 00pabOTKU (META/IyprudecKyio, XUMUYECKYIO, Tep-
MUYECKYIO W JIp.), KOHTPOJIb KauecTBa, TPAaHCIIOPTUPOBaHUE, XpaHEeHWe Ha
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CKJIa/1aX, COOPKY MAIllMHbI, UCITBITAHUE, PETYJINPOBKY, OKPACKY, OTIENKY U

VIIaKOBKY [4].

[Tox >KU3HEHHBIM ITUKJIOM CTaHKa MOHWUMAIOT WHTEPBaJ BPEMEHU OT
MOMEHTA OCO3HAHUSI MOTPEOHOCTH B CTaHKE BCJIEACTBHUE IPOM3BEICHHBIX
MapKETUHTOBBIX HMCCJEOBAHUN /10 MOMEHTAa OKOHUAaHUS €ro JKCILIyaTa-
U y morpeburens [5].

JKusHeHHBI UK pa3bWBaeTCs Ha Psifi 9TANOB, Ha KaKIOM M3 KO-
TOPBIX PEMIAIOTCS CBOM crelrpuIecKre 3aJadyr B OOIIEM IIPOIECCe CO3-
JAHUST CTaHKa. JTalbl MOTYT YaCTUYHO TE€PEKPBIBATHCS BO BPEMEHM, UYTO
MI03BOJISIET COKPATUTh CPOKM co3flaHusd crtaHka. 1) mapkertusr, 2) dbopmy-
JIMPOBaHUe CIy:KeOHOr0 HasHaudeHWs, 3) paspabOTKa KOHIIENINK U TeX-
HUYECKOro 3aJlaHusl, 4)KOHCTPYUPOBAaHUE, J) TEXHOJOIMYECKasl MOATOTOB-
Ka IIPOM3BOJICTBA, 6)U3roTOBJIeHNE, 7) KOHTPOJIb KauecTBa W HCIbITAaHUE,
8) moAroToBKa K TPaHCIOPTUPBKE, YIIAKOBKA W TPAHCIIOPTUPOBKA K IIO-
Tpeburenio, 9) akcruryararust, 10) yrumnsanus.

BaskHBIM yCJIOBUEM [JIST YCIIENTHONW pabOThl IPEAIPUITUS Ha PHIHKE
SABJISIETCS JVIUTEbHOCTD 1IUKJIA CO3/JaHUSI CTaHKa, T.e. IIePUOJ/l BPEMEHU OT
9Tara yTOuYHEHUsI CJIy:KeOHOTO Ha3HAYeHUs /10 BBITyCKa TOTOBOTO CTaHKA.

[luksn co3manust JIOOOTO CTAaHKA, KaK TPABUJIO, HE JIOJIKEH ITPEBbI-
math 1..1,5 roga, B MPOTUBHOM cJjydae Bce 3aTpaThl Ha CO3/aHKE HOBOTO
CcTaHKa MOTYT He OKYIHUTh cebs 10 MpUYUHE OBICTPOrO MOPAIbHOTO CTa-
peHUsI U BO3MOXKHOTO M3MEHEHUS KOHBIOHKTYPBI PbIHKa (CJeiyeT BHe-
npate CAIIP, ACTIIII, aBTOMaTu3MpOBaHHbBI KOHTPOJIb KayecTBa, CO-
BMellleHle BO BPEMEHU 3TAIOB CO3/[aHUS CTAaHKA):

a) MapKeTUHT, OT KOTOPOTO 3aBUCUT KOMMEpPUYECKU yCIieX BCEro Ipe-
MPUSATHS;

6) dopmyaupoBKa Cy;KeOHOTO HazHAYEHHUsI CTaHKA JO0JKHA COJEPIKATh:

- UWCcYepIbIBaloONINe JaHHBIe O Ha3HAUeHUN — BUI, Pa3MePbI, BeC,
TOYHOCTH, MaTePHUaJl M3TrOTOBJSIEMBIX Ha CTaHKe JleTasel;

- TpebOBaHMS K IIPOM3BOAMTENBHOCTH, HAAEKHOCTH W MOIHO-
CTH;

- YCJIOBHsI, TP KOTOPBIX CTaHOK OyzeT paborath (BJIAKHOCTH,
TeMIlepaTypa);

- YProOHOMUYECKHUE, IKOJOTUIECKUE U JP. XapaKTEPUCTUKH;

B) Ha sTare pa3paboTKy KOHIeNmyu 1 T3 Ha CTAaHOK yCTaHABJINBAIOTCS
TEXHOJIOTHYECKHE TPeOOBaHUsS W HOPMBI TOUYHOCTH, a TaKyKe OCHOB-
HbIEe 9KOJIOTMYECKHNE XapaKTEPUCTUKH, TPEXIe BCETO IleHa peasn3a-
ruu. Paspaborka T3 OTBeTCTBEHHBIN dTall — HaWOOJbINNME TPYIHO-
CTV BO3HMKAIOT IIPHU IE€PEXOJIe MapaMeTPOB CJIYKeOHOro HazHAYEHUS
K TEeXHOJIOTMYECKUM TPeOOBAHMSAM, HOPMAM TOYHOCTH M DKOJOTHYE-
CKUM XapaKTepPUCTUKaM;

r) KOHCTPyHPOBaHHE CTaHKa AOJKHO 00ECIIeYnTh

- TIepe/IoBOI YPOBeHb Pa3pabOTKH;
- KOPOTKHE CPOKH pa3pabOTKH W OCBOEHHSI B IPOU3BOJCTBE 3a
cCYeT COBMeEIIEeHNs BO BPeMEHW KOHCTPYWPOBAHUS M TEXHOJIO-
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1)

TMYEeCKON TTOATOTOBKH, OITepeKaioIIero 3alycka B MPOM3BO/I-
cTBO 0A30BBIX JleTajieil W JeTajeil ¢ [JIUTETbHBIM IIUKIOM W3-
rOTOBJIEHUS, Tlepe/ladil B TIPOM3BOJICTBO, HE JOXKUIASICh OKOH-
JaHWsI TTPOEKTA,;

- BBICOKHME KayecTBa MPOEKTa HAa OCHOBE 3aMHTEPECOBAHHOCTU
OTBETCTBEHHOCTU Pas3paboTKy (a He MOAIUCEHl M COorjiacoBa-
HUI);

- TeXHOJIOTMYHOCTH JeTajieil — OCHOBHOe TpeOOBaHMe K KOHCT-
PYKIIMH: MUHUMYM pa3MepoB, BUIOB 1 ¢opM obOpabarbiBae-
MBIX TIOBEpPXHOCTel (MX CcTaHAapTU3anus W yHUdUKaIms);
cBe/leHe K MUHUMYMY PYYHBIX Harpy3oK Ha OCHOBE pacyeTa
KOHCTPYKTOPCKUX U TEXHOJOTUUYECKUX Pa3MEPHBIX Ilerel;

- B3aUMOOOYCJIOBJIEHHOCTh TEXHOJIOTMK W3TOTOBJIEHUS JeTaieil
1 cOOPKM CTaHKa II0J] KOHKPETHOE IIPOU3BOJCTBO.

MIPOEKTUPOBAHNE TEXHOJOTMYECKUX IPOIIECCOB W OPraHW3aIlUsI M3TO-
TOBJIEHUS JIOJIKHBI 00€CIIeurBaTh:

- Bce 00ycCJIOBJIEHHBIE TPeOOBaHUS KOHCTPYKTOPa IO IOKa3aHMU-
SIM Ka4ecTBa;

- BBICOKYIO IIPOM3BOJUTEIHHOCTh, I'MOKOCTb, KOPOTKHE CPOKU
M3TOTOBJIEHUS C OpHeHTarueil oO0pabOTKM pe3aHbeM Ha CTaH-
ke ¢ UIIY u OII;

- TIpUMeHeHUe TepeHaJaKNBAOINX HOPMAJIW30BAaHHBIX KOJIH-
YeCTB PEKYIero, BCIIOMOTaTeJbHOTO MHCTPYMEHTa, OCHACTKH
(110 BO3MOKHOCTH);

-  MUHUMAJIbHBIH OyMakHBI O0BEM TEXHOJOTUYECKON [OKY-
MEHTaIlN1, BKJIOYAIONINN MAapIIPYTHBIN TEXITPOIecc, yIpaB-
Jgrone mporpaMmbl st cpenctB ¢ UILY, mudpsl crenu-
aJIbHON OCHACTKU M CIEIMHCTPYMEHTA;

KOHTPOJIb KayecTBa M WCIBITAHWUS CTaHKAa BO MHOTOM 3aBUCAT OT
METPOJIOTUYECKOTO OCHAIEeHUsT pabouYnX MECT M M3MEPUTETHHBIX Jia-
GopaTopuii, a TakKe OT METOAOB M CPEICTB KOHTPOJS W HCITBITAHMS
CTAaHKOB B COOTBETCTBHUU C MEKIYHAPOJAHBIMU CTaHAAPTAMU;
OKpacka M YCTAaHOBKA HBJISIOTCS 3aBepPIIAOINIMMU 3TallaMu POU3-
BOJICTBEHHOTO ITIPOIlecca, KauyeCTBO BBITTOJHEHUS KOTOPBIX OKa3bIBAEeT
orpesieJisifolliee BJAMSAHUE HA BHEIIHIOIO ITPUBJIEKATEIbHOCTb CTaHKA.
ViakoBKa BBIIOJHSETCS B 3aBUCUMOCTH OT CIIOCOOAQ TPAHCIIOPTHU-
poBku. Haumbosiee BbicOKHE TpeGOBaHMS K YIAKOBKE IIPEIbSBIISIIOTCS
B CJIydyae MOPCKOUM TPaHCIIOPTHPOBKHY;
IIPUBJIEKATEIbHOCTh MPUOOPETEHNST CTaHKa 3aKa3uyMKOM OyeT BBIIIIE,
ecJII OPTaHW30BaTh €r0 CEPBHUC B IIPOIlecce IKCILIyaTalluu, IMPUUYeM,
KaK I[IPaBUJIO, B IEPBBIA roj pabOThl cTaHKa OOCIY:KUBaHUE IPOU3-
BOAUTCS OECIIJIATHO TI0 TapaHTUIHBIM obs3arenbctBaMm (O yruimsa-
1UNn).

Knaccudunupyioress 00beKThI Ha OCHOBe HOPM "THIIOBOII CHCTEMBI

TEXHOJIOTMYECKOTO OOCIYKUBAHUS U PEMOHTA METAJLIO- U JepeBooOpada-
ThIBaforiero obopynoBanus’. Ha apyrue Buabl 060pymoBaHUs, KCILTya-
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TUPYEMOTO MAIIMHOCTPOUTENbHBIMU TPEANPUATUAMU, TOJ0KeHus "Tu-
IIOBOI CHCTEMBL..." MOTYT OBITh PACIIPOCTPAHEHBI TOJBKO TOCTE TINATEh-
HOTO aHaJIN3a.

Mertano- u gepeBooOpabarbiBaioliee 000PYIOBAHNE 10 MEXHOI02U-
YecKoMYy HA3HAUeHUr0 PA3ENIIOT Ha CJeIyIONne BUJIbL:

1) Merannypruyeckue CTaHKU;

2) Ky3HEYHO-TIPECCOBOE 000PY/I0BAHMUE;

3) nepeBooOpabaTeiBaoliee 000OpPyIOBaHIE,;

4) nwreitHoe 060pyIOBaHHUE.

it KaXa0ro M3 BUAOB YCTAHOBJIEHBI CBOM IapaMeTPbl TUIIOBOM
cucteMbl (ITPO/IOJIKUTENBHOCTh M CTPYKTYyPa PEMOHTHBIX ITUKJIOB W T.II.),
COOTBETCTBYIOIIME clieluduKe UX dKCITyaTalluu.

Kasxapiii u3 BUZOB 000pYyI0BAHMS 110 TOMY Ke IIPU3HAKY (TEeXHOJIO-
TUYeCKOMY Ha3HAUeHWI0) Pas3fesisiioT Ha TPYIIIbl, a TPYIIIbl, B COOTBETCT-
BUU C KOHCTPYKTUBHBIM MCIIOJIHEHUEM, — Ha TUIIBI U TUIIOPa3MePHhl.

Hamnpumep: meTtasnopexyiiue CTaHKA ToOKapHble (TpyIia) pasje-
JISIOT Ha TOKAPHO-PEBOJIbBEPHBIE, TOKAPHO-KapyceJbHbIE U T.1I.

KysneuHo-1mipeccoBoe 000py/0BaHMe pas3lesaioT Ha  CJeLyole
TPYIIIBL @) MOJIOTBI; O) Mpecchl; B) HOKHMUIIBI, T) TEPMOILIACTABTOMATHI;
1) aBTOMAaTbl KY3HEYHO-IIPECCOBbIE; €) POTAIMOHHO-KOBOYHbIE MAlllUHBI;
’K) TMOOYHBIE MAIMHBI, 3) MTPaBUJIbHbBIE MAIIUHBL.

Takass xkmaccudukauss HeoOXOANMa, TTOCKOJIbKY KaxKI0# TPyIIe u
TUILy 000OpPyZOBaHUS TIPUCYIINA CBOM PEMOHTHBIE OCOOEHHOCTH, OIpe[e-
JIUTh KOTOPbIE MOKHO TOJIBKO HAa OCHOBE BBISBJIEHUS UX KOHCTPYKTUB-
HBIX 0COOEHHOCTEA.

Macca ob6opymoBaHust — OAMH U3 CYIECTBEHHBIX IapaMeTPOB,
BJIMSTIONIUX HA TPYIOEMKOCTb €0 PEMOHTA.

[Ipn m3mMepeHun mMacchl 00OPYAOBAHUSI CYIIECTBEHHO COOTHOIIEHME
3aTpaT B TPyJle U MaTepuajoB HA PEMOHT.

B 3aBucumocTu 0T Macchl 000pyIOBaHUSI BCE BUIBI JEJISAT Ha KaTe-
rOpuu:

1) nerxkast — 10 1 TOHHBI;

2) cpennssgs — g0 10 ToHHBDI;

3) kpynHas — 10 30 TOHHBI;

4) taxenas — g0 100 ToHHBI;

5) yuukanbhas — cB. 100 TomH.

Kpowme Toro, o6opymoBaHue Maccoil 0 5 m OTHOCUTCS K TPaHCIIOP-
TabesbHOMY, a 00OpyHIOBaHWE CBBINE 5 M — K HETPaHCIOPTabeTbHOMY.
ITU JaHHble HEOOXOAWMBI [IJII OPraHMU3aI[Mi CHCTEMATU3MPOBAHHOIO pe-
MoHTa. TpaHcmoprabeabHOoe 0060pyZOBaHUE I[€JIeCO00Pa3HO [OCTABJISATDH
Ha crelnuaan3nupoBaHHble peMOHTHbIe 3aBo/ibl (CP3); B IPOTUBHOM CJIy-
yae — PEMOHT HKOHOMMYECKHU I1eIeCO00Pa3HO MPOU3BOAUTH BBIE3[HBIMIM
Opuragamu.



[To cremeHyM aBTOMATU3AIMU BCe BUIABI OOOPYIOBAHUS [IeJIAT Ha
Pa3HOBUIHOCTH:

1) craHok (MammHa) ¢ PYYHBIM yIIpaBJe€HHEM — TaK Ha3bIBAIOT 000-
pyZloBaHUe, KOTOpPOe 7 BBITIOJHEHUS KasKI0TO OTAeTbHOro (pa-
60Yero MM XOJIOCTOTO) IBMIKEHUS, M3 KOTOPBIX cjaraercss pado-
i UK, HY;KIaeTcs XOTsT Obl B KOMaHe pabodero;

2) mosiyaBTOMAT — 9TO CTaHOK (MalinHa), BBIMOJHSIONNNA PabOUMil
IIUKJ aBTOMATUYEeCKH U TPeOyIOIMii BMeIIaTeabcTBa pabodero
N7 TIepBOHAYAJIbHOW HAMAQJKWA, YCTAHOBKU W 3aKpPeTJeHUsl 3aro-
TOBOK, CHATHSI 00pabOTaHHBIX AeTajieil U KOMaH[ Ha ITOBTOPEHHE
pabouero 1uKiIa 06paboTKY;

3) aBTroMar — 9TO cTaHOK (MAIIMHA), BBIIOJIHAIONIMI Bce paboure u
XOJIOCTBIE ABWKEHHsST pabodero mukjia (BK/IOUYas CHATHE 0Opabo-
TaHHBIX JleTajiell, YCTAaHOBKY U 3aKpeIlljieHre HOBBIX 3aTOTOBOK) M
HYKIAIONANCS JIUITh B HATAIKE;

4) ctaHoK (MalnHa) ¢ mporpaMMHBIM yiipaBiaenuem (UIIY, IIITY) —
9TO TIOJlyaBTOMAT WJM aBTOMAT, yIIpaBJieHHWe KOTOPBIM ITPOU3BO-
JUTCA TI0 3apaHee COCTaBJEHHOW WJIU JIETKO 3aMeHSIoNIeics Mpo-
rpamMMe.

[ToyaBTOMAT MOKET OBITH IIPEBpAIIEH B aBTOMAT C ITOMOIIBIO pa3-

HBIX CPeICTB aBTOMaTu3aiuu, Hampumep: [IP wau manumnyasatopa c I1Y,
MpelHa3HAYEeHHOTO JIJId YCTAaHOBKU W 3aKPelJieHWs 3aroTOBOK, CHSTUS
00pabOTaHHBIX AeTasell W ITOoJayd KOMaHJ Ha ITOBTOPEHME IMKJIa obpa-
OOTKIL.

ABTOMAThI MOTYT OBITh COEIMHEHBI B aBTOMATHUYECKME JMHUU. AB-
TOMaTu4decKass JUHUS — 3TO KOMILJIEKC CTaHKOB (MallnH), COeIMHEHHBIX
TPAHCIIOPTHOM CHUCTEMOI U CUCTEMaMM 3JIEKTPO-, TUIPO- U TTHEBMATHUKH.

Krnaccudukaius 1mo creneHrd aBTOMaTU3AIMU UMeeT OOJIbIIoe 3Ha-
4yeHMe IS paIlMOHAIbHOW OpraHM3alliy TeXHOJOIMYEeCKOro OOCIyKHUBa-
HUST 1 PEMOHTa 000pY/IOBAHMSI.

B 3aBHCHMMOCTH OT TOYHOCTHOW XapaKTEPUCTHKU O06OpymOBaHUE
MO/IPA3/IEIAIOT Ha TSATh KJIACCOB TOYHOCTU:

HopwmasbHolt TouHoctu — H.

[ToBbimenHoi Tounoctu — I1.

Boicokoii Tounoctn — B.

Oco060 BBICOKOIT TOUHOCTH —A.

Ocoboii Touroctu — C.
[TogaBismonias 4acTh Ky3HEUHO-IIPECCOBOTO, AepeBO0OpadaThIBaioO-
IEero M JINTEHHOTO OOOPYHIOBAaHMUS OTHOCUTCS K Kjaaccy H um ouyeHp He-
GoJtbItiast yacTh — K Kiaccy 1.

Bompimas wacTh MeTa/TyprudecKux CTAHKOB TaKKe OTHOCUTCS K
kaaccy H.

O6opynosanue kiaccos II, B, A, C "Hocut obliee HazBaHUEe — IIpe-
ITU3UOHHOTO.
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CraHKHU MOBBIIIEHHON TOYHOCTU M3TOTABAMBAIOTCS Ha Oase CTAHKOB
HOPMAJIbHOI TOYHOCTH M OTJUYAIOTCS OT HUX, B OCHOBHOM, 0OoJjiee TOU-
HBIM BBITTOJTHEHHEM WA MOA00OPOM OT/EIbHBIX AeTajiell, a TakKe MOHTa-
’Ka M aKcIryaranun y norpeburens. OHu obecredynBaoT TOYHOCTh 0Opa-
60TkM B cpeaHeM B mpexeiax 0,6 OTKIOHEHMH, MOJydyaeMbIX Ha CTaHKaX
HOpMasibHON TOYHOCTH. CTaHKM BBICOKOH M 0CO00 BBICOKOH TOYHOCTH
pegHa3HavYeHbl 11 6ojiee TOYHONW 0OpabOTKHM, MO CPaBHEHUIO CO CTaH-
kamu kJsiaccoB H u II, uto pmocturaercst crienuaibHbIMUA KOHCTPYKTUBHBI-
MU 0COOEHHOCTSIMM OT/AEJbHBIX 3JIEMEHTOB U BBICOKOW TOYHOCTHIO MX W3-
TOTOBJICHUS.

Cranku kjacca B obGecrednBaroT TOYHOCTH 0OpabOTKH B IIpejesax
0,4, a knacca A B npenenax 0,25 OTKJIOHEHWUH, MOJydyaeMbIX Ha CTaHKaX
HOPMaJIbHOW TOYHOCTH.

Cranku oco6oii tounoctu (C) mpegHasHAYEHBI IS JTOCTHKEHUSI
HOBBIIIEHHON TOYHOCTH U IPUMEHSIOTCS [T OKOHYATeJbHOI 06paboTKN
JleTajiell TUIa JIeJINTEJbHBIX KOJeC M JMCKOB, 9TAJOHHBIX KOJIeC, u3Mepu-
TeJIbHBIX BUHTOB U T.I. /[ommyckaeMble OTKJIOHEHWS Ha TUX CTaHKaxX He
npesbimaoT 0,16 ot pernamentupoBanHbix A1 H. Knaccudukanus 1o
TOYHOCTU HEeoOXOoJuMa IS YKeCTOUeHUsT TPeOOBAaHUN K TOYHOCTU M3TO-
TOBJIEHUS 3aMeHsIeMbIX feTajell U cOOPKU TPU PEMOHTE CTAHKOB KJIaCCOB
B, A, u C, a Tak:xe A MPaBUJIbHOW OIEHKU TPYTOEMKOCTH WX PEMOHTA
(1ipu orpeiesieHUN KaTeropuu PEMOHTOCTIOKOCTH ).

K skcmmyaTtanuy CTaHKOB BBICOKMX KJIACCOB TOYHOCTH TPEIbSIBJIS-
I0TCSI CIielnaabHbie Goiee KecTKre TPeOOBaHMSI.

Merannopexyiiue cTaHku KiaaccuUIUPYIOT TakKe 10 YPOBHIO
CrIelTMaJIn3aliiy Ha TSTh TOABU/IOB:

1) ynusepcanvruvie — crTaHKW, TpefHA3HAUEHHbIE JJIsI BBITIOJHEHUS
Pa3IMYHBIX OIEepaluii Ha JeTaldsIX IMHUPOKON HOMEHKJIATypPhl (TO-
KapHO-BUHTOPE3HbIE, KapyCeJbHbIE U T.IL.);

2) wupoxoz0 Hasnauenuss — CTAHKU, ITPeIHA3HAYEHHbIE JIJIs1 BBITIOJIHE-
HMI OrPaHUYEHHOIO YMCJa omepaluid Ha JeTajadx IIUPOKUN HO-
MEHKJIaTYPbhl (TOKapHO-abpasuBHBIE, MHOTOPE3IIOBBIE U T.IL.);

3) cneyuanusuposanuvlie — CTaHKH, IpeJHA3HAYeHHbIE 1T 00pabOTKN
JleTajieil OTHOTO HAaMMEHOBAHUSI Pa3JIMYHBIX pa3MepoB (KoJieHYa-
TBIX BaJIOB, MydT, IIyPYIIOB U T.IL.);

4) cneyuanvible — CTaHKH, IMpeJHAa3HaYeHHbIE AJs 0O0pabOTKHU Jera-
Jiell OTHOTO HAaMEHOBAaHUS U Pa3Mepa;

D) azpezammuvle — crelpajbHbie CTAaHKHU, COCTOSIINE W3 HOPMaJM30-
BaHHbBIX B3aMMO3aMEHSIEMbIX Y3JIOB.

Kinaccudukaiius 1mo ypoBHIO CIlel[HaIn3alii HeoOXOoanMa sl Op-
TaHU3AlMK PEMOHTA UM TEeXHUYECKOTO OOCIY;KMBAHMUS, ITOCKOJBKY C ITO-
HIJKEHUEM YPOBHS crielianusanuu (T.e. ¢ yBeJUUYeHHeM YHUBEPCaJbHO-
CTH) BO3PacTaeT KOHCTPYKTUBHASI CJOXKHOCTb CTAaHKOB, a CJeJ0BaTeJbHO,
1 TPYIOEMKOCTh MX PEMOHTa M TEXHUYECKOro obOciy:kuBaHusA (T.e. pe-
MOHTOCJIO}KHOCTD ).
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Jlexmug 2
Cunbl, neiictByiomue Ha MamuHy. OCHOBHbIEe CBOICTBa MalllMH:
HaJIe;KHOCTh, 0€30TKa3HOCTh, JOJITOBEYHOCTh U JIp.

Harpysku pelicTBymolue Ha JeTajld MallMH MOKHO pas/ie/luThb Ha
0JIe3HbIe U COOCTBEHHBIE (BPEIHBIE).

Ilonesnvie nazpysxu MCNONB3YIOTCA JJ8 COBEPIIEHUS NTPOU3BOICT-
BeHHOTO Tpotiecca. CobCTBEHHbIE HATPY3KM HEM30EKHO COIMYTCTBYIOT pa-
60Te MaluHbl U B OCHOBHOM CKJIQ[BIBAIOTCSI U3 BPEAHBIX [UHAMUYIECKUX
HAarpy30K M W3 MECTHBIX, UJW KPOMOYHbBIX, Harpy30K, CBSI3aHHBIX C KOH-
IeHTpaluell Harpy3ku (JlaBJeHUs1) MO IMOBEPXHOCTU KOHTaKTa. KoHIleH-
Tpalusgd Harpy3Ku OTJIMYAETCS OT KOHIIEHTPAIIMU HAMPSIKEHUS TeM, 4TO
OHA BO3HUKAeT Ha IOBEPXHOCTU KOHTAKTA.

He Bce auHamuueckue Harpy3ku BpejHble. B mammHax ymapHOro
nelicTBUs (HaIpuMepP MOJIOTaX) M MallliHaX BHOPAIMOHHOTO AeicTBus (B
PE30HAHCHBIX UCIIBITATEJbHBIX MAaIlllMHAX W [IP.) NWHAMUYeCKUe Harpys3ku
UCIIOJIb3YIOT JIJIsI OCYIIeCTBJIEHUSI ITI0JIe3HOIO ITPOM3BOJICTBEHHOIO IIPO-
1ecca.

[To xapaktepy u3MepeHUs BO BPeMEHM Harpy3Ku B MalllMHaX Jie-
JIITCSL Ha TIOCTOSIHHbIE W IepeMeHHble. [locmosinnvie nazpysku — 3TO B
OCHOBHOM CHWJIbl TSI;KECTH, HAarpy3ku OT HadyaJbHOU 3aTIdKKU, OT TOCTO-
SHHOTO JIaBJIeHUd >KUIKOCTU WU Ta3a. K HUM ke OTHOCST Harpysku, IO-
CTOSIHHBIE B TeYeHHe JJIMTEJbHOTO ITMKJa paOOThl, TAK KaK OHU BbI3bIBA-
10T pa3pylleHus TOTO Ke XapaKTepa.

BecoBble Harpy3kum MMelOT OCHOBHbIE 3HAUEHUSI B TPAHCIOPTHBIX U
O’bEMHO-TPAHCIIOPTHBIX MAaIlIMHAX, B YCTaHOBKaX s TayboKoro Oype-
HUsA. OHM CyIIEeCTBEHHBI TakKe B MalllMHAX, UMEIONINX TXKeJble POTOPBI
C YPaBHOBEIIEHHBIMU TIONIEPEYHBIMU BHEITHUMU CUJAMMU.

Harpysku oT HayaJIbHOM 3aTSKKU MOTYT JOCTUTATh 3HAYMUTEIbHBIX
BEJIMYUH U CJIYKUTh CAaMOCTOSITEJIbHOM MPUYMHON 0TKa30B. Tak, HabJIo-
JAloTCS CcJAydar HaApbiBa OOJITOB, OCOOEHHO MAajoro AMaMeTpa, TIpU 3a-
TSKKE; TIOBPEKICHUE CTYIUIL IPU HAIPECCOBKE C MAKCUMAJbHBIMMU KaTe-
TaM¥; BBIJIAaBJIMBAaHUE SIMOK Ha JIOPOKKAX KauyeHUd MOUIUITHUKOB U T.JI.

[IprunHbl IEPEMEHHOCTH HArpy30K B MalllMHAX — HEPABHOMEPHOCTD
pabodero mpoiiecca MaliuHbl — ABUTaTessT (HAllpuMep, B TOPITHEBBIX Ma-
IMAHAX [TPOCTOTO AEHCTBYsST OOPATHBIA XO TOPIIHS XOJOCTOM; WHIMKATOP-
Hag JuUarpaMma JBUTraTessi BHYTPEHHEro CrOpaHus, T.e. [UarpaMmma Hu3me-
HEHUS JIaBJIeHUS B IUJIMH/IPE TI0 XO/AY IOPIIHS, Pe3KO HePaBHOMEPHA):

—  BHYTPEHHSS JWHAMWKa — IIyCK, TOPMOKE€HHUE, peBEePCUPOBAHME,
YCKOpPEHNEe 3BEHbEB MeXaHN3Ma, HeyPaBHOBEIIEHHOCTh, OIMNOKH
M3TOTOBJIEHNS,;

—  HEepPaBHOMEPHOCTh M IE€PEMEHHOCTh pabouero Impoilecca Maili-
Hbl — OPY/Md; CYllleCTBeHHA HEPaBHOMEPHOCTb BO BCEX Mallll-
HaX C MPEPHIBUCTBIM MPeccoM (CTpPoraibHbIe, H0J0EKHBIE, TIPO-

11



TSDKHBIE CTAaHKH, IIPecca, 9KCKaBaTOPbI); HarbOoJIbIlas HepaBHO-
MEPHOCTh — y MAIllMH yAapHOTO U BHOPAI[MOHHOTO JEHCTBUSL.

—  HepaBHOMEPHOCTh PEKMMa pabOThI CUJI COINPOTUBJIEHUS U JH-
HaMHIYEeCKHe BO3/IENCTBUS B TPAHCIIOPTHBIX MallliHAX.

YKazaHHbIE BO3MYIIAIOIIE HATPY3KM BBI3BIBAIOT KOJEOAHUS B CHC-
Teme. Bo3MOKHO BO3HUKHOBEHHE aBTOKOJIeOAHUI M JUHAMUYECKON HEyC-
ToitunBocTy. HanpspkeHus B mopasisionieM OOJIBIIMHCTBE MalIUH — IIe-
pemeHHble. IlocTosHHBIE HaNpsKeHHUs, TaK Ke KaK M IIOCTOsSIHHbIE Ha-
IPY3KH, TPEUMYIIECTBEHHO BbI3bIBAIOTCS CUJIOU THKECTU M HadyaJbHOU
3aTsKKoi. Ha mocTosHHBIE HANpsKEHWST PaCCUUTHIBAIOT OOJIBIIMHCTBO
3aKJIETIOK, OOJITHI ¢ OOJIBIION HAYaIbHOM 3aTSKKOI, KOT/IBI M Pe3epByaphl,
JeTaand ¢ JVIMTETbHBIM ITMKJIOM HarpyskeHusd. IlocTossHHbBIE HArpy3ku Mo-
I'YT BbI3bIBATh IlepeMeHHble HAIPsKEHUS BCJEACTBUE: a) BpallleHus JeTa-
Jiell Tuma BajoB, OCell OTHOCUTEJbHO Harpy3KH, B pe3yJibTaTe 4ero pac-
TSHYTbhIE BOJIOKHA Yepe3 I0JI-000pOTa CTAHOBSITCS CKATBIMU M HA0OOPOT;
6) BXozma B 3alerieHne 3yObeB, IOJBEpras, TaKUM 00pa3oM, HAIPSKEHU-
SIM 110 ITYJbCUPYIONIEMY ITUKJTY.

[lepemeHHble Harpysku OBIBAIOT ITOCTOSIHHOTO U M3MEHSIIOIIMXCSI
YPOBHEl WJM cTallMOHApHble W HecTallMoHapHble. HecrannoHapHble Ha-
IPY3KU — 3TO TlepeMeHHble HAarpy3Ku C MEHSNIMMHUCI TapaMeTpaMu, B
IIEPBYIO OYepe/lb, ¢ MeHsomeiics aMinTyoi. [lomgasisioniee OOJMbIIITH-
CTBO MaIlliH paboTaeT IpU HeCTAIIMOHAPHBIX PEKMMAX.

PaccMoTpuM Harpysku CTaHKOB.

YHuBepcaibHble CTaHKH, COCTABJISAIONIME IIOAABJSIONiee OOJbIINH-
CTBO CTAaHOYHOTO TapKa CTPaHbl, MOI'YT paboTaTh Kak Ha OOAMPKE, TaK U
Ha OT/IEJIOYHBIX OIlepallisAX, YCJAOBUAX WHIWBUIYAJIbLHOTO, CEPUWHOTO U
KPYITHOCEPUITHOTO TPOU3BOJACTB, 00pabaThiBaTh TO KPYIIHBIE, TO MEJIKIe
JleTajld U3 Pa3JUYHBbIX MaTe€pPUAJIOB, UCIIOJb30BaTh Pa3Hble WHCTPYMEHTDI
u T.1. MOMEHTBI Ha HINUH/Iee TIPU 3TOM MOTYT MEHSThCSI B COTHU Pas.

MainuH, paboTaoluUX € I[TOCTOSHHBIMU PEeKUMaMU, O4eHb MaJio,
HallpyMep, MalIWHbl I[EHTPAJbHbIX CUJIOBBIX W HACOCHBIX CTaHIUH,
TPAHCIIOPTHBIE MAIIMHBI /1 PaOOTHI Ha JJWHHBIX JTUHUSIX.

Hunamuuecxue nazpysxu.

B mMeramnopexymmux ctaHkKax IMHAMWUYECKWE HArpy3KW BO3HUKAIOT
P BPe3aHUU WHCTPYMEHTAa M paboTe ¢ IMePEeMEHHON ILIOMIAbI0 CEUCHUST
cpesa. [Ipu Bpesanum mporecc mMeeT XapakTep yaapa; HO TaK KaK Macca
CTPY’KKH Majia, TO OH OJM30K K CJIy4ald BHE3AITHOTO IIPUJIOKEHUs Ha-
IPY3KH, TIPU KOTOPOM KO3(MDGUIMEHT AMHAMUYHOCTU HArPy3Ku OJM30K K
JIBYM.

BeaencrBrue mmpoKoro amamnazoHa 4acTOT BO3MYIIAIONIUX HArPy30K
U CJIOKHOCTH CHCTEMBI CO MHOTMMM YaCTOTaMU COOCTBEHHBIX KOJIeOaHMIA
yVHUBepPCaJabHble CTAaHKK THIA (DPE3ePHBIX YacTh BpeMeHH pPabdOoTaloT Ha
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PE30HAHCHBIX PEKUMaX C HeOOJBIIMMHU KOd(pdUIMEeHTaAMI HapacTaHUs
KOJIeOa M.

B cBg3u ¢ mpuposoii mpoiiecca pe3aHuss U TPEeHUs CYIIeCTBEHHYIO
OITACHOCTD [IJIsT CTAaHKOB TIPEACTABJSIOT aBTOKoJebanuss. OHU HEIOMyCTH-
MbI M3-3a TPeOOBaHUM, MPEIbIABISIEMBIX K YKCTOTE IMOBEPXHOCTHU. IloaTo-
MYy COOTBETCTBYIOIIUE IWHAMUYECKUE HArPy3KU B pPacyeThl JeTajiell cTaH-
KOB HE BXOJIAT.

BosbimmHcTBO MammH paboTaoT B YCAOBUSX IIPEPBIBUCTOrO paboue-
ro mporiecca. IIpu 5ToM HeusOEKHBI AMHAMUYECKHE HArPy3KH, CBSI3BaHHBIE
C pa3roHOM, TOPMOKEHUEM, peBepcupoBaHueM (B BbICOKOMOMEHTHBIX [[BU-
ratesisix, pacueT peAyKTOPOB IPOU3BOJAT C YyUeTOM JTUHAMUKU TTPUBOJIA).

[Ipu mycke CTaHKOB BKJIIOUEHWEM ACUHXPOHHBIX 3JIEKTPOJ[BUTATeE-
Jleii MOMEHTBI Ha IIepBOM BaJly MOTYT IIPeBbINIaTh HOMUHAJbHBIE 10 8
pa3. [Ipu peBepcupoBaHuU ABUTATEsEN TPOTUBOTOKOM JWHAMUYECKUE Ha-
IPy3KH elile GOoJIbIIIe.

/luHaMnyeckrie MOMEHTBI Ha IIepBOM BajJly MeXaHu3Ma Io[beMa
9JIEKTPOTAJIENl TIPU BKJIIOYEHUU JBUTATEJS 10 3,5-4,5 pa3 MPEBBIIIAIOT HO-
MUHAJIbHBIN, a HA IEPBOM BaJly MeXaHW3Ma TiepeMenteHust — 1o 4,5-7 pas.

[To pexomenpanusam bupM-usroroButesein ynpyrux Myt koaddu-
IMUEHT AUHAMUYHOCTUA HATPy3KHU JJs pacueTa My(dT B TPUBOE. METAJLIO-
peskynux craHkoB 1,25-2,5, kommpeccopoB 2-3,5; KpaHOB, IOAHEMHUKOB,
9KCKaBaTOPOB 3-D, MPOKATHHIX CTAaHOB 2,5-6.

PaboTta Bcex MeXaHM3MOB BO3BPAaTHO-TIOCTYIATEJIbHOTO [[BHKEHIMS
Hen30eKHO CBsI3aHA C BO3HMKHOBEHHEM IMHAMUYECKUX Harpysok. /[ljs
6€33a30pHBIX MEXaHU3MOB 9TH HArPy3KH JIETKO PacCYUTaTh II0 H3BECT-
HBIM (DOpMYyJIaM.

Bonpiue nuHamMuyeckure Harpy3kyd BO3HUKAIOT M3-32 HEJAOCTATOY-
HOI YpaBHOBENIEHHOCTH OBICTpOBpaINaomuxcs aetaneil. CMelleHrne Ha
0,1 mm rnaBHOU ocu uHepiUu (IIEHTPA TSKECTU) OT OCU BpalleHUsl Po-
Topa, Bpaiaorierocs ¢ yacroroir 3000 06,/ mun, TPUBOAUT K BO3HUKHOBE-
HUIO I[eHTPOOEKHON Bpallaoneil CUJIbl, paBHON CHJIe TSIKEeCTH POTOpa,
JleicTBUEe KOTOPOU MHOTOKPATHO OllacHee JAEWCTBUSA CTaTUYECKOW CHUJIBI:

m-a’-R = 100000-31420.0001.

Ecan menTpobeskHasi cujia paBHA TOJE3HON paauaibHOU, TO yXY/I-
maercss paboTa MOAIIUIIHUKOB. B 4acTHOCTH, B MOAIIMITHUKAX CKOJIbKE-
HUSI BO3MOKHA HecTabuibHass paboTa, B MOMIMAIIHUKAX KadeHUs Oe3 Ha-
TATra BO3HUKAIOT MPOCKAJb3bIBaHNE U U3HOC.

B mpssMo3yObIx mepegadax OCHOBHBIE AMHAMHYECKHE HATPY3KH BbI-
3BIBAIOTCSI OMIMOKAaMKM OCHOBHOTO Iara W YHIPYIUMH AedopMaIisiMu
3yObeB.

OcHOBHbBIE BBIHYKICHHBIE KojiebaHUs B TPSIMO3yOBIX Iepeaadax
BO3HMKAIOT € YaCTOTOW, PaBHOW dYacToTe BXOAa 3yObeB B 3allellICHHE

(K, ~ 1,25).
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B k0c0o3y0bIX U IIEBPOHHBIX Iepeayax OCHOBHBIE IUHAMUYECKME Ha-
IPY3KH BBI3BIBAIOTCS IMKJIMYECKUME OIIMOKaMU B OKPY/KHOM Iare W IIpo-
ue.

OCHOBHbBIE TIPUYMHBI OMIMOOK B OKPYKHOM Iare — 5TO IIOIPELIHO-
CTU JEJUTENbHON Tepegaun 3ybope3HOro CTaHKa.

JlMHaMUUecKre Harpyskd B KOCO3YObIX IlepejayaX B CpeJHEM B
2-2,5 pasa MeHbIIle, YeM B IPsIMO3yObIX. PeMeHHast mepegaya MOKET CJIy-
JKUTh IIPUYMHON BO3HUKHOBEHUSI KOJIeOaHUN 13-3a OMEHMS LIKUBOB MU
HEOZAHOPOAHOCTH PEMHEN € YacTOTaMK BpAIIEHWS IIKUBOB M IIPOOETOB
peMHs. ITH KojieGaHUs MIPOSIBISIOTCS B OBICTPOXOAHBIX Iepefadax.

B mennbix mepegadax npu HabGeraHWM 3BEHBEB IEIM Ha 3BE3J0UKU
BO3HUKAIOT y/JapHble HArPy3KH, OBICTPO 3aTyXalollre II0 3BEHbSIM IEIIH,
HO BBI3BIBAIOIINE CYIIECTBEHHOE YCKOPEHMEe M3HOCAa M yCTajocT. Ilpwm
HeOOJIbIINX U CPEIHUX CKOPOCTSAX MPeodajaloT KogeOaHus M, COOTBET-
CTBEHHO, [IMHAMHUYECKHE Harpy3KH, BbI3bIBA€Mble KOHEYHOCTHIO YHCEJI
3yObeB 3Be3[[0YeK U Pa3HOPAa3MEPHOCTBHIO ImaroB Iiemu. Ilpm Gosbminx
CKOPOCTSIX OCHOBHOE 3HAueHME MMEIOT KoJieOaHUs, BhI3bIBAEMbIE DKCI[CH-
TPUCUTETOM 3BE3/[04€K U HAKOILUICHHOW TOTPENIHOCTBIO IIara Ierneu.

B Bajax ¢ MOMIIMITHUKAMU KadeHHWs MOTYT BO3HMKATh BBIHYJKIEH-
Hble KOJeOaHWs M3-3a OMeHUs U KoJIeOaHWS B CBI3U C IEPEMEHHON xe-
CTKOCTBIO TMOAIIMITHUKOB M3-3a PAa3HOTO PACIIOJIOKEHUs] TeJ KadyeHHs 10
OTHOIIEHUIO K TJIOCKOCTH Harpy3KH.

HeycroiiunBocTh BajloB Ha MOAIIMITHUKAX CKOJIbKEHMS HaOJII01aeT-
cs mpu paboTe ¢ GOJBIIMMU CKOPOCTSIMA M MaJIbIMA HarpysKaMu, KOTZa
MaJibl 9KCI[EHTPUCHUTET IIEHKN B OIOPE U JKECTKOCTh MACJISTHOTO CJIOS.

[IepBONPUYKMHOI SABISETCS TO, YTO Bal B IOANIMIIHUKE B CBS3U C
(opMOIi BIFOPBI THAPOANHAMUYECKOrO JABJIEHMS CMEIlaeTcs He 10 Ha-
IPaBJEHUIO PaUalbHOI CUJIBI, a 10 HEKOTOPHIM YIJIOM K Hei. Iloaromy,
KOT/Ia BCTPEYAIOTCS HEM30EKHO HEKPYIJIOCTH Ha Pab0YMX IOBEPXHOCTSIX
IMeHKN M MOAIIUITHUKA U BaJl BBIBOAUTCS M3 PA3HOBECHOTO IOJIOKEHUS,
TO TIOSIBJISIETCSI OKPY’KHAsl COCTABJISION[As OT THAPOAMHAMUYECKOTO JIaB-
JICHHST, KOTOPasi BBI3BIBAET BUXPEBOE IABIKEHIE Bajia.

Harpysku ¢ 6GoJbIoi CKOPOCTHIO HapacTaHWs Ha3bIBAIOTCS yaap-
HBIMU. Y JapHbIEC HArPY3KU B MallMHAX BBI3BIBAIOTCS:

- pabo4mM IPOIECCOM psifia MAIIMH: MOJIOTOB, KOIIPOB, CTPOTraJib-

HBIX ¥ J0JOEKHBIX CTAHKOB, TPAHCIIOPTHBIX MAIIKMH IPH Iepees-
Jie CTBIKOB PeJIbC ¥ HEPOBHOCTEI JI0POTH;

- paboToil MeXaHU3MOB: MEPEKJIUEHNEM 3y0uaThiX KOJeC W Ky-
JIAYKOBBIX MY()T Ha XOXy, UCIIOJb30BAHMEM YIIOPOB ISl OTPAHM-
YeHUs IBMIKEHUs], HaberaHueM 3BEHbEB IeIM Ha 3BE30YKU;

- IOIrPEITHOCTSIMUA M3rOTOBJIEHMS M M3HOCOB: OIIMOKAMH OCHOBHO-
rO IIara M M3HOCOM 3yObeB 3y0YaThiX KOJIEC, YBEJTMYEHHBIMU 3a-
30paMU B COIIPSIKEHUSIX;

- aBapUITHBIMM SIBJICHUSIMM: Hae3[[OM TPAHCIIOPTHBIX MAaIlMH HWJIH
MOABVKHBIX Y3JI0B MallidH (CYHIIOPTOB, CTOJIOB) Ha TBEPIbIE
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IPENSTCTBYA, IONAJaHNeM B MeXaHU3Mbl TBEPBIX IIPEIMETOB,
II0JIOMKOI OT/JEJIbHBIX JleTajeil WiIu [pUMeHEeHHeM He IIPeiy-
CMOTPEHHBIX TEXHOJOIMYECKMM IIPOIECCOM yAapoB IIpu pasbop-
Ke U cOopKe.

Knaccugurauyus npoueccos, delicmeyouux Ha mawuny, no cKopocmu
UX NPOMexKanusl.

Bremnrnue u BHyTpeHHUE BO3/IEUCTBUS HA Y3Jbl W JIETaJU BBI3BIBAIOT
B HUX IPOTEKaHUE TPOIECCOB, YXYAIIAONINX IKCIJIyaTalluOHHbIE TTOKa3a-
TeJIU CTaHKa.

B 3aBUCHMOCTU OT CKOPOCTH IMPOTEKAHUSI BCE ITPOIECChl MOKHO Pa3-
NeJINTh Ha TPU TPYIIIbI:

1 bBeicTpo mpoTeKkaolire IpoIecchl UMEIOT MePUONIHOCTh N3MeHe-
HUSL, U3MEPSEeMYIO OOBIYHO JOJISIMU CEKYHbI (9TO BHUOpaIUU y3-
JIOB, M3MeHEHHWEe CUJI TPEeHUS B TOABUKHBIX COEIMHEHUSX, KoJe-
GaHus pabodeil HarpysKU U JIP.).

2 Ilporiecchl cpefHeil CKOPOCTH, CBSI3aHHBIE C MEPUOJIOM HeIPePhIB-

HOW pabOThI MaIuHbL VX IJIATENBHOCTh M3MEPSIETCS OOBIYHO B
MUHYTax WM dacax. OHU TPUBOAAT K MOHOTOHHOMY M3MEHEHUTO
HayaJIbHBIX TIapaMeTPOB MaIlnuHbL. K 2TOI KaTeropuu OTHOCATCS
KaKk oOpaTHMBbIe IPOIlecChl (M3MeHeHHe TeMIlepaTyphl caMoil Ma-
IIUHBI U OKPY’KAIOIIEN Cpejibl, U3MEHEHUs BJIAKHOCTU CPEIbl), TaK
1 HeoOpaTuMble (M3HOC PEXKYIIET0 MHCTPYMEHTa, KOTOPBIN MPOTe-
KaeT BO MHOTO pa3 WHTEHCHUBHee, 4eM W3HAIIMBaHUE JeTajiell |
y3JI0B MallIMHbI).
[Tportecchr cpenHeit ckopocTu (HApuMep, TeIJIOBble jaedhopMma-
1K), KaK MPaBUJIO, XapaKTePU3YIOTCS CIAYYaHBIMU BeJTUUYUMHAMU
1 (PYHKIUSMH, 4TO CBS3aHO ¢ MHOrooOpasueM IapaMeTpoB, OIpe-
NeSTIONINX TTPOTeKanue AaHHoTo mporiecca. Hampumep, Ha Terio-
BbIE€ TI0JISI MAIIUHBI BJIUSIOT KOJIE€OAHMSI TeMIEepPaTypbl OKPY:Kaio-
meil cpepl, Kojaebanus KoahduimeHTa TpeHus B MPUBOIHBIX Me-
XaHU3Max.

3 MeieHHbIE MTPOIECCHI IIPOTEKAIOT BO BpeMsi pabOThI MAIIUHBI Me-
KAy TEePUOANYECKUMU OCMOTpPaMu Wy peMoHTamMu. OHM AJIATCS
IIHU, Mecslibl, rofia. K Takum mpolieccaM OTHOCSITCS: M3HOC OCHOB-
HBIX MEXaHMW3MOB MallliH, IiepepacipesieieHne BHYTPEHHUX Ha-
NPSKEHUH B JIeTANSAX, TOJ3YyYeCcTh METAJLIOB, 3arps3HeHne TTOBepX-
HOCTE TpeHus, KOPPO3Ws, Ce30HHbIe U3MEHEHUST TeMIIEPATYPh.

OTU TIPOIlECCHl TaKKe BIUAIOT Ha MOIIHOCTb, TOYHOCTH, KII/ m
pyTHe TapaMeTpbl MaIlluHbl, HO U3MeHeHWe UX IPOUCXOAUT OYeHb Me]l-
JIEHHO.

CrenyeT Mog4epKHYTh, UYTO MeJIJIEHHbIE TTPOIECCHI, KAK M ITPOIECCHI
cpefHell CKOPOCTH, SABJISIOTCS CAydYalHBIMU (QYHKITUSIMMU.
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Jlekmusa 3
H3HOCOCTONKOCTD eTajeil 1 COOPOYHBIX €IMHMIL

[Iporecchl BHelIHEro TpeHUS W W3HANIUBAHUS CYIIECTBEHHO BJIMSI-
I0T Ha Hajle;KHOCTh MaliuH. C moTepsiMyi Ha TpeHUE CBSI3aHO 3HAUUTEJ]Ib-
HOE YXYyAIIeHHEe 9HEPreTHUeCKUX XapaKTEePUCTUK CKPEOKOBBIX M BUHTO-
BbIX KOHBENEPOB, THEBMOTPAHCIIOPTHBIX YCTAaHOBOK W JP., a IpeKaeBpe-
MEeHHOE M3HAIIMBaHKe HeOOJIBIIOr0 YHCIa JeTajeil BhI3bIBAeT HEOOXOMM-
MOCTb PEMOHTA, CTOMMOCTb KOTOPOIO WMHOTJAa B JIECATKU M COTHU pa3s
IIPEBBIIIAET CTOUMOCTD JleTaslel.

[Tpu aKciuTyaTanuy MalliiH SIBJEHUs W3HAIIMBAHUS aerajeil Oosee
4yacThl, YeM MOJOMKU. B Hemasoil cTereHu aTO CBSI3aHO C TeM, YTO OTBET-
CTBEHHBIE JeTaJl MAIIlH 00s3aTeJbHO PACCYUTHIBAIOT HA MPOYHOCTH, TO-
rla KaKk MPaKTUYeCKW HU OJHO TOJBUXKHOE CONPsKEHUWE He IPOBEPSIOT
Ha U3HOCOCTOMKOCTh. KpoMe TOTO, Mpu MPOEKTUPOBAHUM U dKCILJIyaTalluu
MalllMH 4aCTO He UCHOJb3YIOT 3 (dEeKTUBHbIE CPeJCTBA CHUKEHUS UX W3-
Hoca. C 3TUM CBs3aHbl OIPOMHBIE MaTepuasbHble 3aTpaTbl HAa PEMOHT
MAllliH 1 YOBITKM OT MX HPOCTOEB. BO MHOIMX OTpPacjsiX IPOMBIILIEHHO-
CTH, B TOM YHCJ€ B MAIIMHOCTPOEHUM, KaKAbIH IATHI pabouuii — pe-
MOHTHUK, HYKIbI PEMOHTa OOCIyKMBaeT OOJIBIION TapK TEXHOJIOTHYe-
CKOTO 000pY/IOBAHMSI.

Buapl u XxapakTepucTUKH BHelrHero Tpeuus (puc. 2). [lo Haanuumio
1 XapakTepy ABWKEHUS Pa3uyaioT TPeHue TOKOs W TPeHUe IBUKEHUS.
Tpenuem nokoss Ha3bIBAIOT TPEHHWE JBYX TeJ IPU TPeBapUTEIbHOM HUX
CMEIIleHU!, T. €. TP MaJIOM OTHOCUTEJIbHOM IlepeMelleHUH 710 Tepexo/ia
OT TIOKOSI K CKOJibKeHUIo. Cusia TpeHus MOKOsI, COOTBETCTBYIOIAst HavaIy
OTHOCUTEJIbHOTO JIBUIKEHUS, TPEBbINIAET 110 3HAUYEHUI0 CUJTY TPEeHUs JIBU-
KeHus. C 9TUM M CBsI3aHbI TOBBIIIIEHHbIE TOTEPU Ha TPEHUE B TEPUOJL
nycka mamuH. Tpenue osujcenus ObIBaeT TPeX BHJOB: TPEHME CKOJIbKe-
HUS, TPEHUE KauyeHUs U TpeHUe KauyeHUs C MPOCKAJIb3bIBAHUEM.

Tpenue Tpenue
' |
| | [ |
[Tokos JIBuKeHMS bes cmazounoro || Co cMa30uHbIM
| Marepuaia MaTepuaIoM

Kauenus || Ckomnbxenusi | | Kauenusi ¢ npockajib3biBaHuEM

Pucynok 2 — Buabl Tpenus
IIpu mpenuu cxoavicenuss CKOpOCTU CONPUKACAIONUXCA TeJ B TOY-

KaX KaCaHud pa3/JiMdyHbl 110 3HAYCHHWIO W HalIpaBJE€HUIO KWW TOJBbKO IIO
3HAYCHNIO WJIM HaIIPAaBJIEHWIO;, IIpU MpEeHUU KaueHusd CKOPOCTH OJMHAKO-
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BBI 110 3HAQUEHWIO U HAIMPABJIEHUIO; TIPU MPEHUU KAUeHUsi ¢ NPOCKAIb3bleA-
Huem JBUXKEeHUE TTPOUCXOIUT OJHOBPEMEHHO C KaueHUeM U CKOJbKeHUEM.

OCHOBHBIMU XapPaKTEPUCTUKAMU BHEIIHETO TPEHUSI SBJSAIOTCS KO-
agpPuyuenm mpenuss 1 cKOpOCmMv CKOAbHCEHUS — PAZHOCTb CKOPOCTEN Te
B TOYKAX WX KacaHusg. XapaKTEePUCTUKU BHEIIHETO TPEeHUs W W3HaAIINUBa-
HUST TUITNYHBIX y3JI0B TPEHUST MAIIUH MpuBeaeHbl B TabI. 1.

C TpeHUEM CKOJIbKEHUS, KaK ITIPaBUJIO, CBSI3aHbl MaKCHUMaJTbHbIE
SHEpPreTUYecKue MoTepu M HarOOJIBIIII U3HOC.

Tpenne kaueHUs C MPOCKAJIB3BIBAHUEM TIOCTOSIHHO peayiM3yeTcsl BO
MHOIHMX Iapax TPeHUs, IPUMeHseMbIX B MamnnHax (cm. taba. 1), Ono 6o-
Jiee OJIATONPHUATHO IO CPABHEHUIO C YKMCTHIM TPEHUEM CKOJIbKEHUs, TaK
KaK TIpM HEM CYIIeCTBEHHO YMEHBINAIOTCS IYTh CKOJIbKEHWS W WM3HOC.
Biarogapss TpeHHIO KadeHWs C IIPOCKAJIb3bIBaHHEM 00eCIeYrBaeTCs J0C-
TaTOYHO BBICOKAS M3HOCOCTOMKOCTH KPYTJIO3BEHHBIX IETEl, XOTS Y/IeJb-
Hble Harpy3KM B WX IIapHUPaX M3-3a TOYEUYHOTO KOHTAKTa 3BEHBEB BO
MHOTO pa3 BbIllle, YeM B MIapHUPaX BTYJOUHO-POJUKOBBIX IleTEl, T7ie
obecrieyeH OoJjiee GJIATONPUSATHBIN JUHEHHBI KOHTAKT, 4eM IIPU TPEHUU
CKOJIbKEHUs. A TpeHue KauyeHWs C MPOCKaTb3bIBAaHMEM B IUJIUHpUYE-
CKUX M KOHUYECKMX 3yOuaThiX Tepefadax CYNECTBEHHO YJIydIliaeT OJUH
U3 TJIaBHBIX 3Hepretudyeckux mokazaresneit — KIIJ[ — mo cpaBHeHuio ¢
YepBAYHBIMU TIepeflayaMu, Y KOTOPBbIX OH HU30K BCJEJICTBUE TPEHUS
CKOJIbKEHUSI.

Hawubouibliiiee pacrpocTpaHeHie B METAIOPEKYIUX CTaHKaX MMeeT
caMbIil OJIATONIPUSATHBIN BUI TPEHUs] — TPEHUE KadeHHs, KOTOPOMY COOT-
BETCTBYIOT HaMMeEHbINIAsl CUJIa TPEHUS U MUHUMAJbHBIN U3HOC.

[Ipu 3arpsisHeHUU TOMIIUITHUKOB KayeHUs YUCTOe TPeHUe KayeHUs
UX TPOMEKYTOYHBIX TeJs (IIAapUKOB, POJIMKOB) TME€PEXOMUT B TPEHHUE
CKOJIbKEHUS 110 TTOBEPXHOCTU OJHOTO U3 KOJiell WU B TPeHUe CKOJbKe-
HUS MOIIMITHIKA O IMOBEPXHOCTh THE3/A, P 9TOM IMOANIMITHUK OBICTPO
TepsieT PaboTOCIIOCOOHOCTh. AHAJIOTHMUYHBIE TIOCIEICTBUS BBI3BIBAET ITOIIA-
JlaHWe TOCTOPOHHUX YaCTUIl HAa MOBEPXHOCTh KayeHUs MPUBOIHBIX KOJieC
(KaTKoOB, POJMKOB, OETYHKOB) MJIM CTOIIOPEHHME MX II0 APYroil IPUYMHE.
Ha muanHapryecKoil MOBEPXHOCTU KadeHUsT MIPU 9TOM 00pa3yeTcst JIbIC-
Ka, TOCcJie Yero KauyeHue HEMPUBOJHOIO KoJjieca CTAaHOBUTCS HEBO3MOXK-
HBIM JIaKe TIocJe YCTPaHeHUsT IPUYWHBI, BbI3BABIIIE CTOIIOPEHHUE.

B cBa3u ¢ mepexosoM OfHOTO BUA TPeHUS B JpyTue (BMECTO Iipe-
JIYCMOTPEHHOTO KOHCTPYKI[MEH OMHOTO — OJIArOMPHUSATHOTO BHUAA TPEHMUS,
HarpuMep TPeHMsT KadeHUs) MOTYT CYIIeCTBOBAaTh OJTHOBPEMEHHO BCE BU-
Il TPEHUSI.

[To HamumMio cMa3oyHOro Marepuasa (CM. puc. 2) pa3anyaioT BUJIbI
TPEHHUS: CO CMa30YHBIM MaTepuaaoM U 6e3 Hero.
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Tabsmia 1—XapakTepuCTHKI TPEHNs ¥ MBHAIIBAHKS TUIIMYHBIX Y3/I0B TPEHMST MAIIIH

Y3en Tpenns Bun
Bun tpenus
Haunmenosanue Cxema M3HAIIUBAHUS
Kauenne
Co cMa304YHBbIM
[Toxmunuuku MaTepuajioM, Ipu
YcramoctHoe
KayeHnd 3arpsIsHEHUN —
CKOJIbKEHUe
Kauenue ¢ mpockajb3bIBaHEM
Y
3yb6uaThie Ycranocthoe,
. Co cMa304YHBIM
nepeaun - 3aeanue,
MaTepuaJoM
(3arerieHue) abpasuBHOE
e
"
CkoJibskeHue
[Mogmunuukn Co cMa304YHBIM
CKOJIbYKEHUST MaTepuaIoM
3aenanue,
abpa3uBHOE
YepssuHblie Co cMa30uYHBIM
nepeaun MaTepuajioM
[LnyH:xepHbie Vo RN
napsbl, MTOKH, v Co cMa304HbIM Oxucnuresnn-
MOPITHA MaTepuaJoM HOe
TUJIPOLIUJIMH/IPOB PN
MukponiepeMelieHe
HInunessie u
IIITIOHOYHbBIE
COeIMHEHU
be3 cmazounoro
MaTepHasa Msnamusanue
I'nesna npu (ppeTuHr-
IIOAIINITHNKOB KOPPO3UH,
3aejanue
3aienienue Co cMa304HbIM

3y64aThiX My(T

MaTepuajioM
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[Ipn xumakocTHOM (HWAeaJbHOM) TPEHUM CO CMa30YHBIM MaTepua-
JIOM HETOCPEICTBEHHBINI KOHTAKT MEXKAY TPYIIUMUCS ITOBEPXHOCTSIMU
nckiiodeH, CMa30uHbIil MaTepuas oOpasyeT MeXKAy HUMU ITPOMEKYTOY-
HBII CJIOH, TIPU KOTOPOM IIPOIleCC TPEHUS JABYX TBEP/BIX TeJl 3aMeHSIeTCs
IIPOIIECCOM BHYTPEHHEro TpeHus B cMa3ouyHoM BemlecTBe. CylecTBOBa-
HIe TaKOro BHU/a TPEHUs], BO3HUKAIONIETO MPU TaK Ha3bIBAEMOU THIPOIN-
HAMUYECKOW CMa3Ke, BO3MOXKHO TIPU WJEAJbHBIX YCJIOBUSX: MaJible
yIeIbHbIE HArpy3Kd, OOJIbIINE CKOPOCTH II€pEeMEICHIs, HEIPEPbIBHBIIM
HOZBOJ, CMa304HOro Martepuaya. ObeclieyeHre TaKUX YCJOBUN B peajib-
HBIX MalllMHAX CBSI3aHO C OOJBIIMME TPYAHOCTSMU U II09TOMY MEKIY
CMa3bIBaeMbIMHU JICTAJISIMU Yallle BCEr0 MMeeT MeCTO TaK Ha3biBaeMas
rpaHUYHasl CMa3Ka, OCHOBHBIE XapaKTEPUCTUKU KOTOPOU OIPEesISIioTCs
HAJIMYMeM Ha MOBEPXHOCTU TPEHUS TOHKOW MACJASIHOW MJEHKHU. Y CTONYU-
BOCTh TaKWUX IIJIEHOK CMa30YHOTO MaTepuajia 1MPU TPEHUU 3aBUCUT OT
CBOICTBA, HA3bIBAEMOTO MACASIHUCTMOCTDIO.

I'pannynbie IJIEHKU 00J1aal0T 0COO0H CIOCOOHOCTBHIO PACKIMHU-
Barollero neiicTBusi. B HUX pa3BuBaercsl JaBjieHUe, HE TOJbKO TPENSTCT-
Byfoliee COJNMIKEHUIO CMa3aHHBIX MOBEPXHOCTEH, HO M CTPEMSINeecs: uX
pPa3fBUHYTh. JTO JlaBJeHWE pacTeT ¢ yMeHbIlleHueM 3a3opa. PackimHmu-
Barollee /eiCTBUE YBEJIUYUBAETCS C YBEJUUYEHUEM CKOPOCTU CKOJIbKEHUS,
T. €. UMeeT He TOJbKO CTaTUYEeCKUU, HO M JWHAMUYeCKuil xapakrep. Mo-
JIEKYJIbI CMa30YHBIX BEIeCTB B TPAHUYHBIX IIJIEHKAX O00eCIeunBaioOT
OOJIBIIYIO TIPOYHOCTH Ha CXKATHE M JIETKOCTh CABUTOB B TaHT€HIIMATbHOM
HaIpaBIeHUU. ITUM U 00BSICHAIOTCS HeOobinre Kod(h@UIIMEHTH TPEHMS
P CKOJIbKEHUM CMa3bIBaeMbIX MOBEpXHOCTel. TOHKHWE CMa304YHbIE CJIOU
He TOJIbKO CHUIKAIOT CUJIY TPEHUS, HO U CYHIECTBEHHO BJIUAIOT Ha M3HOC.
JTO BJUSIHME, KAaK MPABUJIO, TOJOKUTEJIbHOE BejaencTBue addekra pac-
KJIMHUBAIOIIETO JEeACTBUS, HO MOKET ObITh M OTPHUI[ATEIHbHBIM M3-3a IIPO-
HUKHOBEHUSI CMAa30YHOTO Marepuasa B MUKPO- U YJbTPAMUKPOIIEJN Me-
Ky Kpuctaiamu Metasna. OHAKO NMPU TMOBBIIEHUN KayecTBa CMa304-
HOTO MaTtepuaja CHelMaJbHbIMUA IPHUCAJAKAMKU BCETHA yAAeTCs OOeCIIeYnTh
peobIaanme MOJI0KUTEILHOTO a(deKTa 1 JOCTHYb YMEHbBIIEHNS H3HOCA.

Tpenne 6e3 cMa304HOrO MaTepuajia XapaKTEPU3YeTCsT OTCYTCTBUEM
KaKUX-JIM00 BBEICHHBIX CMA30YHBIX MaTE€PHAIOB. JTO, OAHAKO, HE O3Ha-
YaeT, YTO MPU HEM BCerja MMEEeT MEeCTO KOHTAKT IOBEHUJIbHBIX (CBOOOI-
HBIX OT 3arpsi3HeHUs, YUCTHIX) MOBEPXHOCTel Tpyiuxcs Tena. HeszaBucu-
MO OT CMa3bIBaHUs, TPEHHE B MalllMHAX ITPOMCXOAUT B MPUCYTCTBUU Ta-
30BOI cpenbl (aTMOcdepbl), a B psjie caydyaeB — B NPUCYTCTBUM Pa3Iny-
HBIX TBepAbIX cpenl. COrmacHO COBPEMEHHBIM ITPEACTAaBIECHUAM O TPEHUU
1 W3HAIIMBAHWHU BHENIHSS cpejga (rasoBasi, TBepiast) MOA00HO CMa30uHO-
My MaTepuajy OKasbIBaeT OOJIbIIOE BJIMSHUE HAa TPEHUE W M3HAIIUBAHKE
MeTaJIIoB.

Bo wMHOrMX y3sax TpeHusi MamiuH (TOAIMIIHUKAX KadyeHus U
CKOJIbKEHMSI, 3yOUaThiX U IIEIHBIX Iepefavyax, MIApHUPHBIX COeAMHEHUSIX,
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OIIOPHO-IIOBOPOTHBIX yCTpOfICTBaX, KaHaTaX U 6JIOKaX, TATOBbBIX LEIIAX U
I[p) CMa3bIBaAHUEM CTPEMATCA 00€eCIIeunTh IpaHN4YHYIO CMA3KY.

Buapl usHammBaHus. B Hayke o TpeHMM W M3HAIIMBAHWUU PasJjiv-
YaoT cJeayiolue BUbl M3HaIIUBaHUSA (puc. 3): MeXxaHUuecKoe, Kak pe-
3yJIbTaT MEXaHWUYECKUX BO3/eUCTBUN; KOPPO3MOHHO-MEXaHUUYeCcKoe, Kak
pe3yJibTaT MEXaHW4YeCKOTO BO3JEHCTBUS, COMPOBOKAAEMOTO XUMUYECKUM
n (W) 3JIEKTPUUECKUM B3aUMOJIEICTBUEM MaTepuasa co CPefoi.

N3HammuBanue
|
| |
Mexannueckoe KopposuitHo-mMexaHuyeckoe
|
| |
OxucaurenbHOE [Ipu dpeTrTUHT-KOPpO3UN
| | | | |
D)
| | " S =
D] D]
g 28] |28 S = =
an Qo QL = O ©
A i~ A — an) Q = S
= ~ -~ O ©) = 8
e ) = 5 < 3
— oo afiie) H ! o~
\© H\Q SQ=” © = =
~ ~ < =

Pucynok 3 — Buapl u3HanmBaHus B MalllHax

CyliiecTByeT HECKOJIbKO Pa3HOBU/IHOCTEN MeXaHW4YeCKOro M3HallluBa-
HUS. abpasueHoe, Kak Pe3yJbTaT PEKYIIEro WM Iapamaroniero IeiCTBUs
TBEPABIX TeJ M YaCTHUI]; 2udpo(2a3o)-abpasusnoe, Kak pe3yabTaT BO3IEHCT-
BUS TBEPJbIX TeJ WJIW YacTUIl, YBJEKAEMbIX IOTOKOM KUAKOCTUA (Tra3a);
2udpo(2a30)—po3uoHHOe, KaK Pe3yJbTaT BO3AEHCTBUS Ha MOBEPXHOCTDH IIO-
TOKa >KUAKOCTU (Tas3a); ycmaniocmuoe, Kak pe3yJbTaT YCTaJIOCTHOTO Paspy-
IIEHST TIPUA TOBTOPHOM 1e(OPMUPOBAHIKE MUKPOOOBEMOB MaTepualia, IpH-
BOJISAIIIETO K BO3HUKHOBEHUIO TPEIIUH M OT/IeJIEHUIO YacTHUIl Ha TIOBEPXHO-
CTU TPEHUS WJIK Ha ee OTAEJbHBIX y4acTKaX; KAGUMAuUOHHOE, KaK Pe3yJib-
TaT BO3/IEMCTBUS HA IOBEPXHOCTh TBEPAOIrO Tesa MPU JIBUXKEHUU €ro B
JKUJIKOCTU B YCJOBUSX KaBUTAIUU, T. €. B YCJOBUSIX HAPYIIEHUS CILJIOIIHO-
CTU TE€UEHUS KUAKOCTH 1 00pa3oBaHUsT KaBUTAIIMOHHBIX ITy3BIPENL.

Pa3HOBUIHOCTHIO MEXaHUYECKOTO M3HAIIMBAHUS SIBJSETCS USHAULU-
sanue npu 3aedanuu, Kak pe3yJibTaT CXBaThIBaHUs, TJIYOMHHOIO BBIPbIBA-
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HUS MaTepuajia, MepeHoca ero ¢ OJHOUM MOBEPXHOCTU Ha JIPYTYI0 W BO3-
NefCTBUS BO3HUKIIUX HEPOBHOCTEN HA COMNPSKEHHYIO TTOBEPXHOCTD.

K KOppO3MOHHO-MEXaHUYECKOMY W3HAITUBAHUIO OTHOCAT OKUCIU-
menvbHoe UHAWUeanue, npu KOTOPOM IpeodsaaeT XMMHUYeCKash Peaxius
Marepuasa ¢ KUCJIOPOJOM WJIM OKUCJSIONIEN OKPY Kalolleill cpeaoi, u u3-
Hawusanue npu Gpemmunz-Kopposuu, BoSHUKaIOIIee P MajbliX Kojeba-
TeJIbHBIX OTHOCUTETbHBIX ITepeMeIIeHMsIX.

XapakTepucTHKM HM3HAIMUBaHUA. KOHEUHbIN pe3yJsibTaT M3HAIINBa-
HUS, TPOSIBILIONINICS B BUJIe OTAEJIEHUS WU OCTAaTOYHOU nedopmariun
Marepuajia, Ha3bIBAIOT USHOCOM, & YACTHUIIbI MaTepuaja, OT/eJUBIINECS B
IpoIlecce M3HAIIUBAHUS, — MPooykmamu usHawusanus. KoandecTBEHHBI-
MU XapaKTePUCTUKAMM IIPOIECCOB W3HAIMBAHUS SBJSIOTCS: CKOPOCMb
usHawueanusi — OTHOIIIEHUWEe M3HOCA KO BpeMeHWU, B TeYeHUe KOTOPOTo OH
BO3HUK, U UHMEHCUBHOCMb U3HAWUSAHUS. — OTHOIlIeHHWe W3HOca K IIyTH,
Ha KOTOPOM ITPOMCXOAMJIO WM3HAIIMBAHUE, WIK K OOBEMY BBITIOJTHEHHOMN
pabotsr. CBOICTBO MaTepHajia OKa3bIBaTh COIPOTHUBJICHUE M3HAIINBAHITIO
B OIpEEJIEHHBIX YCJIOBUSX TPEHHUs, OLlEHUBAEMOE BEJUYMHON, 0OpaTHOM
CKOPOCTH W3HAIIUBAaHUS, Ha3bIBAIOT U3HOCOCMOUKOCMbI0. ITO CBOUCTBO
XapaKTepU3yIoT TaKKe OTHOCUTEJbHONW M3HOCOCTOMKOCTHIO — OTHOIIEHU-
eM M3HOCOCTOMKOCTM HCIBITYEMOTO MaTepuajia U MaTepuaja, MPUHSTOTO
3a 3TAJIOH, MPU WX M3HANIMBAHUU B OJIMHAKOBBIX YCJIOBUSIX.

IIpupona TpeHuss U U3HAmMUBaHUA. B OCHOBY NpUBEIEHHOW KJac-
cuduKallid BUJOB M3HANIUBAHWS B MaIllMHAX IIOJIOJKEHbI COBPEMEHHbBIE
IIpe/ICTaBJIeHUs] O TIPUPOJIe TPEHUS U U3HAIIMBAHUS.

[ToBepxHOoCcTU TpeHUs aetasneil MamiuH (puc. 4) UMET OIlpe/ieseH-
HYIO wepoxosamocms (HEPOBHOCTU C HEPAaBHOMEPHBIM IIAaroM) W G0JIHU-
cmocmb (HEpOBHOCTHU ¢ OoJbIIMM marom). Ha HadanbHOM cTaguy pabOThI
MOBEPXHOCTH MMEIOT "TeXHOJOTHYEeCKUl peabed”, a o Mepe mpupaboTKu
npuobperaor "pabounii penabed”. HesaBucHMMO OT 9TOr0 MpH JOBOJIBHO
OOJIBINON HOMUHAIBHON IO KOHTAKTa, OMPeIe/IsIEMON pa3MepaMu a
n b conpukacaommuxcst Tes, Gakrtudecku (busndeckas) IMJIOMAIb Kaca-
Hus OyaeT HaMHOro Menbine. OHa MpeACcTaBsieT cOO0N CyMMY ILIOINAeil
TOYEK KacCaHUs, PACIOJIOKEHHBIX BHYTPU MAaJbIX KOHTYPHBIX TJIONIAQ/IOK.
Hucso 1 pasMepbl KOHTYPHBIX ILJIONMIQJI0OK U TOUYEK KacaHWs BHYTPU HUX
3aBUCAT OT MUKPO- U Makpopesbeda COMPUKACAIONINXCS TTOBEPXHOCTEN —
IIEPOXOBATOCTA U BOJIHUCTOCTHU, a TaKyKe OT HArpy3Ku B TOUKe KOHTAKTa
U YIPYTUX XapaKTEPUCTUK MATEPUAJIOB CONPUKACAIONIUXCS JleTasei.

[Tportecchl M3HAMUBAHUA TTPOTEKAIOT B MecTax (haKTMUYECKOro KOH-
TakTa TPYIIUXCH MOBEPXHOCTEN JeTajieil TPU MX OTHOCUTEJIbHOM Iiepe-
MenieHnn. HopmanbHble M TaHTeHIIMAJIbHBIE CUJIBI, JAEHCTBYIONINE B ATUX
MeCTax, BBI3BIBAIOT ynpyzoniacmudeckue degpopmanui MUKPoOOHEMOB Ma-
Tepuajsia. MHOTOKpaTHOe UX TOBTOPEHUE MPUBOAUT K YCTAJOCTHOMY pas-
PYIIEHUIO TOBEPXHOCTHBIX CJIOEB, a IPU COOTBETCTBYIOIIE KOH(DUrypa-
IIUM MUKPOBBICTYIIOB ITPOUCXOUT MUKPOpe3aHue, T.e. OT/eJieHue MUKPO-
CTPYKKU TIPU OJJTHOKPATHOM B3auMO/IeicTBUU. VITHTEHCUBHOCTH IIPOIECCOB
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YIPYTOIJIACTUYECKOTO 7IeDOPMUPOBAHUS W MUKPOPE3aHUs BO3pacTaer
IpY HAJIMYUKM B 30HE KOHTAKTa aOPasMBHBIX YACTHUI[ C TBEPAOCTHIO, Ipe-
BbIIIIAIONIEll TBEPOCTh MaTepuasa colpukacamommuxcsd aetaneil. Ilox meii-
CTBMEM HOPMAJTbHBIX M TAHTEHIIMAJbHBIX CHJI TIPOMCXOAUT B3aMMHOE BHE-
IpeHre 3JIeMEHTOB TTOBEPXHOCTEN.

a — npoduib; 6 — TEXHOJIOTHYECKUil penbed; 6 — pabounii pebed: 2 — cxema 30H
KOHTaKTHpOBaHus; 1 — 1epoxoBaTOCTh; 2 — BOJHUCTOCTH; 3 — KOHTYpHas MOBEpPX-
HOCTh KOHTaKTa, 00yCJIOBJIEHHAsT BOJTHUCTOCTBIO; 4 — HOMUHAJIbHAsI TOBEPXHOCTh KOH-

TakTta (TUromaab axb); 5 — daxTuueckast MOBEPXHOCTh KOHTaKTa (TOYKHU B Ipejesax
KOHTYPHOU TIOBEPXHOCTH ), 00YCIOBIEHHAST MIIEPOXOBATOCTHIO.

Pucynok 4 — IloBepxHOCTU TpeHUd AeTajeld MallluH U
CXeMbl UX KOHTAaKTUPOBAHUS:

B MecTax UCTUHHOTO KOHTaKTa IIOBBIIIAETCS TeMIepaTypa, 4TO
IPUBOIUT K U3MEHEHUIO CTPYKTYPhI MeTa/lia U 0OpasoBaHUIO "MOCTHUKOB
cBapku'. lIpy MJIIOTHOM KOHTaKTe METAJJI0B M OTCYTCTBUU MEXKIYy HUMU
MAaCJISTHOM WJIM OKWUCHOM IJICHKW BO3HUKAET MOJIEKYJISIPHOE B3aMMOJICN-
CTBHE COTPUKACAIONINXCSI TTOBEPXHOCTEN (adze3usi y Pa3sHOPOAHBIX Tl U
ee YaCTHBIN cJy4yall — Kozesusi y OAWHAKOBBIX Ten). Ha rmoBepXHOCTHBIE
CJIOM MeTaJljla BO3JEHCTBYET KHUCIOPOJ BO3Ayxa, 00pa3ysi OKMCHbBIE ILJIeH-
k. OHM 3aMUIIAI0T MeTAIMYeCKUe TTOBEPXHOCTU OT TOSIBJICHUS MEKIY
HUMH MOJIEKYJISIPHBIX CBsSI3eil aJre3MOHHOTO XapakTepa, HO caMu, Oyaydn
GoJiee PBHIXJIBIMU, Y€M OCHOBHOWM METaJLJ, Pa3pyIlaloTCsl W OTAESIOTCS OT
MTOBEPXHOCTU TPEHUSI.
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Bce atu mporiecchl ympyromnaacTuueckoro aedopMUpOBaHUS, MoJie-
KYJSIPHOTO B3aMMOJIEICTBYS, TEIJIOBbIE, OKHUCIUTENbHBIE W BBI3BIBAEMbBIE
MU U3MeHeHUs (PU3MKO-MeXaHMIeCKNX W XUMUYECKUX CBOWCTB MeTal-
JIOB B TOBEPXHOCTHO-aKTUBHOM CJIO€, B KOHEUHOM cuYeTe, U OIPe/eJsdioT
U3HANTUBaHWeE TPYIIUXCS MOBEPXHOCTEN peasibHBbIX JeTajiell MalllyH.

B St gy
i

7,
/ %f
4
Pucynok 5 — Buabl Hapyienust pUKIIMOHHBIX CBSI3€H T10
N.B. Kparesbckomy

Anammsupyst st mponeccel, V.B. Kparenbckuii obpariaer BHUMa-
HUe Ha JIBOMCTBEHHYIO MOAEKYAAPHO-MEXAHUUECKYO UX TIPUPONLY: MOJEKY -
aspHoe  63aumodeticmeue OOYCIOBIEHO B3aMMHBIM PUTSKEHUEM IBYX
TBEPABIX TeJ, WX ajire3ueil; Mmexanuueckoe — B3aUMHBIM BHeJIPeHUEM
9JIEMEHTOB C3KaTbIX TOBEPXHOCTeU. BbljessieTcss NATh OCHOBHBIX BUJIOB
HapyineHust (PUKIIMOHHBIX CBsI3€il, OOYCJIOBIMBAIOIINX XapaKTep H3Ha-
mmBanus (puc. 5). Ynpyeoe ommecnenue (I) marepuaia XapaKTepHU3yeTCsI
OTCYTCTBUEM OCTAaTOYHBbIX Aedopmariuii. Paspyiienue B 30Hax (axruue-
CKOTO KacaHWsl M OTJleJIeHWe YacTUI] MaTepuajia TPOUCXOAT JIUIIb MOCTIe
MHOTOKPATHOTO TIOBTOPEeHUs Harpyskeuud. I[lracmuueckoe ommecnenue
(II) matepuana XapaKTepu3yeTcs TIOsIBJEHUEeM OCTaTOYHOU (Tactuye-
ckoi) nedopmariun. Uucmao 1MUKIOB HATPYKeHUs, IMPUBOJSAIIEEe K Pa3py-
IIEHNI0 OCHOBBI, CPABHUTEIBHO MaJio (MaJIOIUKJI0Bas ycrtanaocth). C yBe-
JIMYEeHWEeM Harpy3Ku Ha €JIMHUYHYIO MOBEPXHOCTb M, COOTBETCTBEHHO, C
yBeJINUeHUEeM BHEJIPeHUs HACTyIaeT MOMEHT, KOT/la IJacTUYecKoe OTTec-
HeHUe CMeHsieTcsi oO0pa3oBaHMeM "3aCTOMHON 30HBI Iepejl HEPOBHOCTHIO,
Marepuaj Kak Obl IPUJINIAET K HEPOBHOCTH, YTO HMPUBOIUT ITIPU ABHKE-
HUU K €ro OTJeJIeHut0 — Mukpopeszanuro (cpe3 marepuana) (II1). Mukpo-
pe3aHue OCYIeCTBJSIeTCd TPU OJHOKPATHOM IMKJe TpeHus (Harpy:xe-
Hus). K aTomy Bupy HapylieHusi (PUKIIMOHHON CBSI3U OTHOCUTCSI TaKKe
abpasyuBHOEe M3HAIIMBaHKE, KOrJa paspyllaioliee AeiicTBHEe YaCcTUIbI al-
pasuBa aHAJOTUYHO JEUCTBHUIO TIyOOKO BHeAPEeHHOU HepoBHOCTH. Cxea-
muoeanue naenox (IV), MOKPBIBAIONUX TOBEPXHOCTU TBEPJBIX TeJ, COOT-
BETCTBYET QITe3MOHHOMY UX paspyuieHuto. [Ipoucxoaur "npusmmnanne”
IJIEHOK, TTOKPBIBAIOIINX ITOBEPXHOCTU TPEHUs, U pa3pylieHue (GpUKIHOH-
HOW CBsI3W Ha ryiyOuMHEe B Ipejeax TOJIMUHBI MJIeHOK. Cxgamwvieanue no-
gepxrnocmeil (V) M MX aAre3smoHHOE WU KOTE€3MOHHOE paspylieHre HabJIio-
MAIOTCS TIPU OOJIBINON IMPOYHOCTH AATE3NOHHBIX CBsizeil. OHO COMPOBOK/IA-
eTcs TIIyOMHHBIM BBIPbIBAHUEM MaTepHaja U 3aUPOM IIOBEPXHOCTE.

/lBa mepBbIX BUa paspylieHus (GPUKIMOHHBIX CBSI3€il PACKPbIBAIOT
IPUPOLY YCTAJTOCTHOTO M3HAIIMBAHMS, TPETUH — MPUPOAY aObpasrBHOTO
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M3HAIMBAaHUsI U €r0 Pa3HOBUAHOCTeH (ruapo- M razoabpasmBHOro). Yer-
BEPTHIN ¥ MSATHIA BUABI pa3pylleHUil 0ObSICHSIIOT, COOTBETCTBEHHO, MeXa-
HU3M OKMCJUTEJIbHOTO M3HANIMBAHUA U U3HANIMBAHUA NIPU 3aelaHUN.

AOpa3uBHOe H3HANIMBaHHE. B 1OAHEMHO-TPAHCIIOPTHBIX MalTHHAX
HanboJsiee MMPOKO pacipocTpaHeHo abpasuBHOe u3HammBaHue. [TyOOKM-
MU HCCIeA0BaHUsAME ero saHumaauck M.M. Xpymes u M.A. babuues.
Onu chopMyaupoBa OCHOBBI TEOPUH, COTJACHO KOTOPOUW MEXaHU3M
a0pasMBHOTO M3HAIMMBAHMS TLIACTUYHBIX METANIOB (KOHCTPYKI[MOHHBIX
crajeil) MoKeT ObITh IIPEACTaB/IeH KakK IapanaHue MHOKECTBOM TBEPIBIX
3epeH, M3 KOTOPBIX OOJIBIIMHCTBO OCTABJSIET IIJIACTHYECKU BbIJABJICHHBIIM
cJiell, a MeHbIlIasi 4YacTb 3€PeH, C COOTBETCTBEHHO PACIIOJIOKEHHBIMU Tpa-
HSIMM, CHUMAET CTPYKKY.

[Ipy u3HAIMIMBAHUM TEXHUYECKU YUCTBIX METAJJIOB U CTajiell B OTO-
’KKEHHOM COCTOSTHUM 3aKpeIUIeHHbIe a0pasuBbI MEKAy OObEMHBIM H3HO-
com V, myteM TpeHus S, Harpy3koil P, HauaJabHOU TBepnoCThio H MeTasia
1 pa3MepoM a abpa3WMBHOTO 3epHa YCTaHOBJIEHA 3aBUCHMOCTB:

v=_Lcps,
H )

rae C — k0ah@UIMEHT, 3aBUCAIIMI OT abpasvBHBIX CBOICTB HCTUPAIO-
el TTOBEPXHOCTH, YCJIOBUI MCIBITAHUI U cIiocoba KperieHus oOpasiia.
YcnoBus, K KOTOPBIM OTHOCHUTCS 3Ta 3aBUCUMOCTh, B PeAJbHBIX
MaliiHaX He BCeT/la UMEIOT MECTO: TEXHUYECKU YHUCThle MEeTAJJIbl U CTau
B OTOK/KEHHOM COCTOSTHMH B MaIllMHOCTPOEHUH He TPUMEHSIOT, a abpa-
3MBHBIE 3€PHA Yallle HAXOAATCS B CBOOOMHOM COCTOSHUHU. TeM He MeHee,
OHa XOPOIIO OTpakaeT KauyeCTBEHHYIO CTOPOHY Ipolecca: OObeMHBINA H3-
HOC BO3PacTaeT ¢ yBeJWYEHHEM Harpy3KH, IIyTU TPEHUS W pasMepoB al-
Pa3UBHBIX YaCTUI] M CHUKAETCS C YBEJIWYEHWEM TBEPOCTH MeTaJla.
AOpa3uBHOE W3HAINIMBAaHUE IIAPDHUPOB TITOBBIX Ieleil u 3yObes
3BE3/I0Y€EK, MOIIUIHUKOB W JAPYTUX 3JEMEHTOB OOYCJIOBJIEHO WJIN 3allbi-
JeHrneM aTMocdephl, WM HEMOCPEJACTBEHHBIM B3aNMOIECTBUEM JeTaseil
co cBOOOAHBIMK a0OpasWBHBIMU dYacTuiaMu. Ilomajgasi Ha ITOBEPXHOCTH
TPEHUsI, OHU MOTYT BHEAPSATHCS B HarboJiee MSTKYIO J€Talb U IMIapKIpPO-
BaThb €e, CTAHOBSCh HENOJBUKHO 3akpersieHHbiIMU. Ho u Torma, korma
sTOro He HabJofaeTcss, cBOOOIHbIE YACTUIIBI abpa3wBa B 30HE TPEHUS
NEeUCTBYIOT KaK MIHOBEHHO IIPUKpPEIJIEHHbIE K OJHON M3 JIBYX IOBEPXHO-
CTell TpeHus, BBI3bIBAA IlapallaHve U IIacTudeckoe aedopMupoBaHue
NIPYToll TOBEPXHOCTU. A TMOCKOJIbKY TaKUX YacTUI[ MHOTO, TO OJiHA WX
YacTh MTHOBEHHO TPUKPEIUISIeTCS K OJHOM IMOBEPXHOCTH, a Jpyras — K
APYTOi, U B pe3yJbTaTe WHTEHCHMBHO HM3HAIIMBAIOTCS 00€ TPYIIUecs I0-
BEPXHOCTU (HAIpUMep, MOBEPXHOCTHU Bajia W TOANIUITHUKA CKOJbKEHU ).
[Tpupona ruzpo- u razoabpasvBHOTO M3HANIMBAHUS Apyras. B atux
cllydasiX YCJIOBHO 3aKpelUieHHble aOpasvBHBIE YACTHIIBI OTCYTCTBYOT. Ho
TBEp/ble TeJa WM YACTHIIBI, [BUTASCH C OOJIBIION CKOPOCTHIO B MOTOKE
JKUJIKOCTU WJIM Ta3a, TakKe IPOM3BOJLT Illaparaioliee JeiicTBUe, BbI3bI-
Balollee IIacTudeckoe aedopMupoBaHHEe W MUKpopesaHue. I'mapoabpa-
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3MBHOE M3HAINMBAHME MMEEeT MECTO B OOOPYAOBaHWM THAPOTPAHCIIOPTA
TIOJIE3HBIX MCKOMaeMbIX (IIyJBIOBOIBI), a ra3oabpasuBHOE — B YCTaHOB-
Kax mHeBMOTpaHcropTa (TpybompoBosr). Hambosree MHTEHCHMBHO M3HA-
IIMBAIOTCS T€ WX 30HBI, I/le U3MEHSeTCs HalpaBjieHue JIBUKEHUS CTPYU
JKUJIKOCTU UJIU BO3/yXa, T. €. KOJIeHa.

YcramoctHoe uaHammBanue. Hapsiy ¢ aOpasuBHBIM B y3JaX TPEHWMsI
MAaIlIMH IIUPOKO PACIPOCTPAHEHO YCTAIOCTHOE M3HanmBaHue. CormacHo yc-
TaJIOCTHONM  (KYMYJISTUBHOW) TEOPUM  W3HAIIMBAHUS, IPEJ0KEHHOU
N.B. Kparesbckum, 3TOT BUJI M3HAIIUBAHUS XapaKTEPU3YyeTCS MHOTOAKT-
HbIM Harpy>KeHueM eJMHUYHBIX (PPUKIIMOHHBIX CBsI3el BILIOTH /IO OT/eJie-
Hust vactull. Dusnyeckass MoJe/lb M3HAIMBAHUS TP 3TOM TaKOBa: IIPH
CKOJIbKEHU MUKPOHEPOBHOCTU (MHIEHTOPA) MO KOHTPTETY BO3HUKAET JIO-
6oBoii  Bamuk gedopmupyemoro Martepuasa. CxemMa  HalpsLKEHHO-
1eOPMUPOBAHHOTO COCTOSIHUSL: B 30HE BIIEpeId JOOOBOTO BajlKa MaTepu-
aJ cxKaT, a 32 MUKPOHEPOBHOCTBIO TIOJI JICHCTBUEM CUJI TPEHUS — PaCTSHYT.

Takum o006pa3oM, KaK/blii 9JIEMEHT B 30HE TPEHUs WCIIBIThIBAET
3HaKoliepeMeHHoe jaedopmupoBanrie. MHOTOKpPaTHbIE €ro IOBTOPEHUS
MPUBOJAT K HAKOIJIEHUIO TTOBPEXK/IEHUN 10 IIOBEPXHOCTHIO MeTaJlja, TIe
obpasytorcst mopsel. Iloj Bo3melicTBHEM HANPsKEHUE OHM ITepPepacTaioT B
TPEIIMHBI C OTAEIEHHEM YacTHUI[ MaTepuaya (OTClanBaHue) Win obpaso-
BaHUEM SIMOK Ha IMOBEPXHOCTU (BbIKpalllMBaHUe). Y CTAJOCTHOE M3HAIIIM-
BaHUE XapaKTEePHO /IS Y3JI0B TPEHUs, 3al[UIIeHHbIX OT MomagaHus abpa-
3UBHBIX YaCTHIl, HE MOJBEPKEHHBIX KOPPO3UU U CXBATbIBAHUIO, B YACTHO-
CTU Ul TaKUX I[IMPOKO PACHPOCTPAHEHHBIX Y3JIOB TPEHUS MAIllUH, KaK
3allelJIeHNsT 3aKPBITBIX 3yOUaThIX Iepead, MOANTUITHUKA KaueHusl, U Jp.
B nureparype 5TOT BU M3HAINIMBAHUS YACTO HA3LIBAIOT OCNOBUOHLIM U3-
HAQWUBAHUEM, KOHMAKMHOU YCMALOCMbl0 U NUMIMUHZOM.

3aenanue. [llupoko pacnpocTpaHeHO B y3Jax TPEHUSI MaIIUH W3-
HalllUBaHWE TIPU 3ae/laHUM WJIU MOJIEKYJISIPHO-MeXaHn4ecKoe M3HallnBa-
HUe, Ha3blBaeMOe TaK)Ke a/ITe3MOHHBIM. B ero ocHoBe JIeKUT MUKPOCXBa-
TBIBAHWE METAJJIOB — {BJIEHUE MECTHOTO COEIMHEHUS JIBYX TBEPABIX TeJI,
IIPOUCXOJSAIIEe B TBEPAOM COCTOSTHUM INPU TPEHUM BCJEACTBUE J€UCTBUS
MoJiekyIspHbIXx cuit. V.B. Kparenbckuii maer emy ciemgyroiee oObsicHe-
aue. Ilpu OGONBIINX [AaBJICHHUSAX, Pa3sBUBAEMbIX B 30HaX (PaKTUYECKOTO
(MCTUHHOTrO) KOHTAKTA JIeTajieil, TPOUCXOAAT 3HAUYUTEIbHbIE MECTHBIC Y/I-
JIMHEHUS TOBEPXHOCTU B TOYKAX KacaHUsd, MPUBOJAIINE K Pa3pPbIBy OKUC-
HOU TTeHKHW. B aTmx MecTax 00pa3yroTcss MOCTHKH CXBaThIBaHUs, KOTO-
pble B Ipoliecce CKOJIbKEHUSI Pa3pylialoTcsl 1 BO3HUKAIOT BHOBL. [Ipm mx
pa3pyIIeHny YacTUIIBI MEeTajljla BBIPBIBAIOTCS ¢ OoJiee MSTKON TTOBEPXHO-
CTU U YAANAIOTCS B pe3yJjbTaTe MOCJeAYIONero MHOTOKPATHOTO BO3/IEii-
crBust. VIsHammmBaHue TpH 3aefaHui HaOJIOAeTCsl BO MHOTHMX y3JlaX Tpe-
HUS MAalllMH: TOJIIUITHUKAX CKOJbKEHUs, HIAPHUPHBIX COEJUHEHUSX,
3JIeMEHTaX OIOPHO-TIOBOPOTHBIX YCTPOUCTB U T.A. [[Jis Bcex aTHUX y3JI0B
TpeHUs XapaKTepHa BbICOKas UHTEHCUBHOCTh M3HAIIMBAHUSI.
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IIpoune BuAbI U3HAMIMBAHHUA. B ysjax TpeHus MamiuH, paboraio-
X TPU BBICOKUX TemIlepaTypax (BKJAJbIIIax TMOAIIUIIHUKOB JBUTraTe-
JIell BHYTPEHHETO CropaHus) WM B KOPPO3MOHHBIX cpemax (yOOpOuHBIE
KOHBelepbl, KOHBelepbl-KOPMOPa3AaTYNuK, KOHBeUepbl TaJbBaHUYECKUX
1IEXOB U [IP.), UMEET MEeCTO OKUCAUMENbHOE UsHawusanue. g TaHHOTO
BHU/Ia M3HAIIMBAHUS XapaKTEPHO B3auMMOJIENiCTBUE MaTepuajia TPYUIUXCS
TeJI ¢ XUMUYECKN aKTUBHOI CPeJoii, BBI3bIBAMOIEl 00pa3oBaHKe OKMCHBIX
IJIEHOK. JTOT IIpoliecCc UeT MHTEHCUBHO IPU OCTaHOBKe MamiuHbl. [Ipu
nocjaeayomneii pabote OKMCHas IJIEHKA YIAISETCsl, a TIPU OCTAaHOBKE 00-
Ha)KMBIIIAsCAd TTOBEPXHOCTh CHOBA IMOKPbIBaeTCs IJIEHKOU. byayun Hemoc-
TaTOYHO IPOYHOU U IOJBEPKEHHOU MCTUPAHUIO, OHA, BMECTe C TeM, BbI-
TOJIHSIET 3alUTHYI0 (QYHKIINIO, MOZOOHYI0 CMa304HOMY Marepuaiy, Oja-
rojlaps 4eMmy IpollecCc U3HAIIUBAHUS WU/IEeT C MHTEHCUBHOCTHIO, BO MHOTO
pa3 MeHbIIeil, yeM Tpu paboTe TexX JKe y3J0B TpeHus 0e3 cMas3bIBaHUS U
BHE KOPPO3UOHHOI CPE/Ibl.

Bropoii BUJT KOPpO3MOHHO-MEXaHUYECKOIO0 HW3HAIIMBAaHUS — W3Ha-
IABaHUE TIPU (ppemmunz-Kopposuu — HaOMIOAAETCS B TaKUX CONPSIKEHM-
X, KaK IIJINIEBble U IITTOHOYHbIE COeJMHEHUSs], THe3/la TOIIUITHUKOB Ka-
yenust u aAp. OHO CBSI3aHO € MaJBIMU KOJIeOATeIbHBIMU II€PEMEIIEeHUSIM,
P KOTOPBIX IPOUCXOAUT TEPUOANYECKOe pa3pyllieHre OKHUCHBIX TIJIEHOK
6e3 MX MOCJEAYIOIIero yiaaneHuss u3 30HbI TpeHus. CaMu OKHUCJBI IPU
9TOM CIIOCOOCTBYIOT YBEJIMYEHHUIO M3HOCA, BCIEACTBHE YEro Ha COIMPSKEH-
HBIX [TOBEPXHOCTSIX 00Pa3yIOTCS KPaTephl ¢ BHIKPOIIEHHBIM METAJLIOM.

Beaymuii Bua uaHammBaHus. /i1 KaK0ro ysjia TPeHUSI B KOH-
KPETHBIX YCJOBUSIX IKCILTyaTallMd yCTAHABJIMBAETCS CBOU TJIaBHBIN, Tak
HasbIBaeMbIll Bedyuutl 6ud usnawusanusi. C M3MeHEHHEM YCJIOBUU OH
MOXKeT TepexXo/uTh B JAPYToW BeAYyIIUi BUJl W3HANIWBAHUSI, OIPEeJIsaio-
U CKOPOCTh IMMPOTEKaHus Ipoilecca. [Ipu 3TOM MOryT MMeThb MecTO U
APyTHE CONYMCmeyujue 6udbl USHAWUBAHUS, HO WX BJNSHIE Ha KOHEY-
HBI pe3yJjbTaT He sBJsgeTcsa pemanonuM. l[logcHum 310 Ha npumepax.
[Ipu aBuKeHWM KpaHa Ge3 mepeKoca MMeeT MeCTO YCTaJIOCTHOEe M3HAII-
BaHMe CJa00i MHTEHCHMBHOCTH. [Ipu mepekoce B 30He TpeHUs, Hapsiy C
HOPMaJIbHBIMU, TOSBJISIOTCS KacaTeJbHble HArpy3KuW W BeAYIIUM BUIOM
M3HAIIMBAHUS CTAHOBUTCSI 3aeflaHue, KOTOPOE IPOSIBJASIETCS ¢ HanOOJIh-
el MHTEHCUBHOCTBIO Ha pebopaax kojec. IIpu pabore B KOPPO3MOHHOMN
cpelie B MIApHMUpax ¥ 3allellJIEHNN TITOBBIX Iiereil yOOPOUHOro KOHBelepa
nMeeT MeCTO KOPPO3MOHHO-MeXaHWYecKoe W3HalllMBaHue JIOBOJIbHO 3Ha-
YUTEJbHOW MHTEHCUBHOCTU. B TOM Ke KOHBeliepe, IOMEIIEHHOM B JIpyTUe
YCJIOBHSI, Te KOPPO3MOHHAsI Cpela OTCYTCTBYeT, Iiernu npu padore 6e3s
CMa3bIBaHUS M3HAIMBAIOTCS BO MHOTO pa3 MHTEHCUBHEE, TaK KaK Beny-
I[M CTAaHOBUTCS W3HAIIMBaHUE TIPU 3ae/laHUMN.
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Jlexnuga 4
CMa3zbiBaHue MallluH

Ha3nauenue cma3piBaHusi MamuH. CMma3biBaHUe B MalllMHAX MMeeT
MHOTOIleJIeBOe HazHavyeHune. B y3ymax TpeHus caoil cMa304yHOro MarepuaJia
pasbeIMHAET TPYLIUECS TOBEPXHOCTU JeTajell U TepPeBOAUT TpPEeHUe B
KUJIKOCTHOE WJIM TPAaHUYHOE, MPU KOTOPBIX 3HAYUTEJHHO CHUKACTCS M3-
HOC. sKUiKoe MacJjio CMbIBaeT C TOBEPXHOCTEH TpeHus TBepJble MPOAYK-
Thl M3HAITMBaHUs, Harap W abpa3uWBHbBIE YACTHIIBI, OTBOAUT TEILIO OT IIO-
BEPXHOCTEHl TPEHMST M TEM CaMbIM IIPEIOTBpAIaeT HeOJIaronpusaTHbIE
TepMUYeCKHe IpeBpallleHus] B IOBEPXHOCTHOM CJiOe TPYIleicsd AeTalu.
[InacTuyHbI CcMa304YHBIM MaTepuas YIJIOTHSET 3a30Pbl U 3allUIlaeT I10-
BEPXHOCTU TPEeHMsT OT abpasMBHOIO 3arpsisHeHus. Bce aTto Takke crocoo-
CTBYET TOBBIIIEHUIO JI0JITOBEYHOCTHU.

Haunbosbimmii mosie3ubiii 9G@eKT JOCTUTAETCS JIUIIb TIPU TTPABUIIH-
HOM BBIOOpE CMa30UYHBIX MaTepPHasoB, CIIOCOOOB M PEKMMOB CMa3bIBAHMS
B COOTBETCTBUU C YCJIOBUSIMHU PAaOOTHI U XPaHEHMS MAIlUH.

Buapl cMa3ouHbIx MatepuaioB. PasHoobOpasue MalllnH, MeXaHN3-
MOB, COYJIEHEHUI M JeTajield, a TakyKe YCJOBUN MX PabOThI 00YCIOBIMBA-
eT TpUMeHeHNe MHOMKEeCTBa PasHOOOPa3HbIX BHIOB, COPTOB U MapoOK CMa-
30UHBIX MaTepuanoB. VX MOXKHO pasjie/iuTb Ha CJeAyIolMe OCHOBHBIE
IPYIIIbI: MUHEpAJbHbIE MacJa, MJacTuuHble (KOHCUCTEHTHBbIE) CMa304YHbIe
MaTepuaJibl, TBep/ible CMa30uHbIe TTOKPBITUS U TTPUCATKH.

Munepanvnvie macia — KujnKue cCMa30yHble MaTepUasbl, KOTOPBIE
MOJIy4aloT U3 Ma3yTOB — OCTATKOB IOCJ€ OTIOHKM W3 HePTU CBETJIbIX
poayKToB (OeH3MHaA, KePOCHHA M [U3eJbHOTO TOIumBa). [l momydeHms
MUHEPAJTbHBIX Maces Ma3yT I0/[BEPraioT leperoHke.

B nepBUYHBIX MPOAYKTaX MNPSIMOUl TE€PEroHKW Ma3yTOB — CBbIPbIX
Macaax — cojepskarcsa npumecu (acdaabTOCMOJIMCThIE BelecTBa, Helpe-
JleJIbHBbIE YTIJIeBOJIOPO/ibl, HeDTAHbIe KUCJAOTH U 1p.). [loaToMy asst momy-
YEeHMs TeX WM WHBIX CBOICTB K MacjaM J00aBJSIOT pasJMdYHbie XMMIUe-
CKUe BelllecTBa — IMPUCAJKU, YJIydlllaiolide OJHO WJIU HECKOJbKO WX
CBOMCTB.

[To mpenMyIecTBEHHBIM O00JIACTSIM IIPUMEHEHUsI MUHEpaIbHbIE
CMa304YHble MacJja JeJSAT Ha TPYNIIbL: WHIYCTPUAJIbHbIE — JJId CMa3blBa-
HUSI Pa3HOOOPAa3HBIX MEXaHM3MOB; MOTOPHBIE — [IJIT CMa3bIBAaHUsI J[BUTA-
TeJiel BHYTPEHHEro CrOpaHusl; TPAHCMUCCUOHHbBIE — JIJISI CMa3bIBaHUS Iie-
pelad; KOMIIPECCOPHBbIE — JIJIsi CMa3bIBaHUS KOMIIPECCOPOB; MPUOOPHbBIE —
TSI CMa3bIBaHUsI TOYHBIX MEXaHU3MOB M TpUOOPOB U ap. Takoe meneHwue
gaBJIsieTcsl yCJIOBHBIM. boJjiee mepcrieKTUBHA KJjaccuduKaiusg M0 TeXHUYe-
CKHUM CBOMCTBaM, KOTOpasi B HACTOsIIIee BPeMsl pa3padaThIBAETCSI.

Ocobyio TPyIITy COCTaBJSIIOT KOHCEPBAI[MOHHBIE Macja C 3alluT-
HBIMM TIPUCAJIKAMU [/ TPeIoOXPaHeHus OT KOPPO3UU TPYAHOAOCTYITHBIX
BHYTPEHHUX IOBepxXHOCTel. Takue macJjia Bce IIMpe UCIOJb3YIOT Telepb
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U JIJIs TIpe/JOXpaHeHUs] OTKPBITHIX HAPYKHBIX YacTell MalluH MPU COOT-
BETCTBYIOIEN yIMAaKOBKe W XPaHEHWM WX B 3aKPBITBIX CKJIa/laX, TAe HeT
BO3/IEMICTBUS OCA/IKOB.

Inacmuunvie (xomcucmenmunvie) cmasoumnvie mamepuaivl. I'iaBHOM
X OCOOEHHOCTBIO SIBJISIETCSI COYETaHMe CBOMCTB TBepAoro tejia (Iuia-
CTUYHOCTb) M JKUJKOCTU (TEKy4eCTb): B COCTOSIHUU IIOKOS CMa30YHBIN
MaTepuas IJIACTUYEeH, a TPU ABWKEHUU TedeT IOA0OHO BS3KOH JKUIKO-
cri. DTO 00ecreYnBaeTcss ABYXKOMIIOHEHTHBIM COCTaBOM ILJIACTHYHOTO
cMa3zoyHoro marepuasia. OH COCTOUT M3 JKUJKOTO Macja U TBEpPJOro 3a-
TYCTUTEJIS.

[IacTryHble cMa30uYHble MaTepuUaabl 0COOEHHO 2(P(EKTUBHBI B OT-
KPBITBIX MJIM HErepMETH3UPOBAHHBIX Y3JIaX TPEHUs, B COOPOUHBIX €IMHI-
11ax, I7le HeJIb3sl WM HeKeJlaTeJbHO YacTO 3aMEeHSTh CMAa304YHbBIN MaTepu-
aJl; B Pa3JIMYHBIX MOJBMKHBIX COUJIEHEHUSX U YIJIOTHEHUSX (MaHKeTax,
pesbbax u ap.). OHM, KaK IPaBUJIO, IIPEBOCXOIAT JKUIKKME Macja M0 KOH-
CEepBaIlMOHHBIM CBOWCTBaM, M MO3TOMY UX 3(P(HEKTUBHO HUCIIONB3YIOT JJIs
3alUTBI ITOBEPXHOCTEN JeTajsel oT kKoppo3uu. Ho minactuunbiM cmasou-
HBIM MaTepuajiaM IPUCYIIU U HEJAOCTaTKU: OHU He OTBOJLT TEILIOTY U He
CMBIBAIOT TTPOJIYKThI U3HAIIUBAHUS C TIOBEPXHOCTU TPEHUS.

[Io nHazHauyeHUIO NJIACTUYHBIE CMA304YHbIE MaTepUaJbl YCJIOBHO [le-
JGT Ha aHTUDPUKIIMOHHbBIE, KOHCEpPBAIlUOHHbIEe (AHTUKOPPO3UOHHBIE) U
VIUIOTHUTEIbHbIEe. AHTUMPUKIIMOHHBIE TJIACTUYHbIE CMAa304YHbIE MaTepua-
JIbI WCIIOJIB3YIOT B TMOAIIUITHUKAX KayeHUs U CKOJIbKEHUs, IMapHUPHBIX
COeIMHEHUSIX, TUXOXOAHBIX 3y0UaThiX W YEepPBSIYHBIX Tepepavax, IJIs cMa-
3bIBAaHUS KAaHATOB M OJIOKOB M MHOTHX JAPYTUX Y3JIOB TPEHMS; KOHCEPBa-
IIUOHHBIE — JIJIS 3aIUTBI OT KOPPO3UM CTBIKOBBIX, TTOCAJOYHBIX U JPYTUX
HEOKpAIIeHHBIX IOBEPXHOCTEN jeTaqell ¥ COOPOYHBIX EIMHUI] MAIIHH;
VILIOTHUTEJNbHBIE — B MaH)KeTaX HAaCOCOB, Pe3bOOBBIX COEAUHEHUSX TPY-
GOIIPOBOIOB U IP.

Cy1iecTByeT TakKe JeJIeHre CMa3OYHbIX MaTepUaJIoB IO 00JaCcTsIM
UX [PEeUuMYIEeCTBEHHOTO IPUMEHEHUs: MHOrolleseBbie (IIpu Temieparype
40-130°C); BbIcokoTeMrieparypHble (mipu TemuepaType cBbilie 150°C);
HU3KOTeMIlepaTypHble (/IJII MEeXaHU3MOB, T/le HeIOIyCTUMO IOBBIIIEHUE
CONIPOTUBJIEHUS JIBUKEHUIO TIPU HU3KOW TemIleparype); CTOKue B arpec-
cuBHOI cpeme (11 pabOTBI B KOHTAKTE C CHJIBHBIMU OKHUCIUTETISAMU —
A30THOM M CEpHOU KUCJOTOH, IepeKuchio BOJOPO/A U JIP.); UHAYCTPUAJIb-
Hble (/111 CMa3bIBaHUSI Y3JIOB TPEHUS MEXaHW3MOB); KeJe3HOJOPOKHbBIC
(mig 3akmagky B OYKCBI MOAIIMITHUKAMU KauyeHUs ); aBTOMOOWIbHBIE (JIJIsT
CMa3bIBaHUS CTYIUI], TIOJIBECOK, PYJIEBOTO YIIPaBJEHUS U JP.); KaHATHBIE
(s mpefoTBpallleHusT KOPPO3UU, YMEHbIIIEHUSI TPEHUSI W M3HAIIMBAHUS
CTaJIbHBIX KaHATOB). B 3aBUCMMOCTU OT BHUJA 3aryCTUTEJd ILJIACTUYHbBIE
CMa304YHble MaTepuajibl AT Ha KasbliueBble (COJU/IOJbI), HATPUEBbIE
(KOHCTAJINHBI), HATPUEBO-KaJblIEeBbIE, JIUTUEBbIE, KDEMHUCTDIE.

Teepovie cmasounvie mamepuaivt U meepovie CMA30UHbIE NOKPLLMUSL.
TBepabie cMmasouHble Marepuanbl — rpadur, aucyabdum MoaudaeHa u
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JpyTre MOKHO HCIIOJIb30BaTh Ipu Temieparypax ot -250 mo +375 °C,
IIPX KOTOPBIX OOBIUHbIE CMA30YHbIe MaTepUaJbl COBEPINEHHO HEIPUTOJ-
Hbl. VIx mpuMenenne s(hGeKTUBHO U B KadyecTBe 100aBOK K JKUIAKUM Mac-
JlaM TIPM HOPMAaJIbHBIX TeMIIEpaTypax, HO Mpu 0co00 HebIarompusTHBIX
BU/IaX M3HAIVBAHUS.

TBepapie cMa3o4HbIE TIOKPHITUS (THCIIBI) MPUMEHSIIOT MTPU OOJIBINTNX
yIeJIbHBIX HarpysKax, BBICOKUX TeMmIlepaTypaxX W B BakyyMme. B ux cocraB
BXOJAT TBepAble CMas3ouHble Marepuasbl (aucyiabbua MoanbaeHa, Tpa-
¢ut), casymwoiiue (IoJUMeEpHble MaTepuasbl, CMOJbI U [Ip.) W JieTydyue
pactBopurenu (cuupr, OyTuaanerar u Ap.). B Buie cycrneHsuu UX HaHO-
CAT Ha TPYIIHecs AeTajd ¥ IOABEPraloT TepMUYecKoil o06paboTke, mpu
KOTOPOIl 00pasyioTcsi TBep/ble CMa304yHble IIEHKH. VX HEZOCTaTOK —
MaJIbIil CPOK CITYKOBI.

IIpucadxku He MPUMEHSIOT B YHUCTOM BH/E, HO UX gobaBieHue (MHO-
r7la B MaJIbIX KOJWYECTBaX) CYIIECTBEHHO YJydlllaeT Te WJIW WHbIE JKC-
IJTyaTallMOHHbIE CBOMCTBA JKUAKMX Maces M TJIACTUIHBIX CMa30YHBIX Ma-
TEePUAJIOB.

Haunbosiee pacrnpocTpaHeHbl CIAEAYONIMe BUABI MPHUCAI0K: TPOTHBO-
M3HOCHBIE, MPOTUBO3aANpHBIE (IPpUPabOTOYHbIE) U aHTU(PPUKIIHOHHBIE —
COOTBETCTBEHHO /IJIs YMEHbIIIEHUS W3HOCA, YCTPAHEHUs 3aelaHusl U CHU-
KeHus KoadduiimenTa TpeHUs; aJire3NOHHbIE — I TOBBIMIEHUS JIMITKO-
CTU CMa30YHOTO Marepuasa; MPOTUBOOKUCIUTEbHbIE — JIJisi TMOBBIIIEHUS
YCTOMYMBOCTU MacJia MPOTUB JIEWCTBUS KUCTIOPO/a BO3/yXa U YIAJUHEHUS
CPOKOB €T0 CMEHBI; IIPOTUBOKOPPO3UOHHBIE — I YCTPAHEHUsS KOPPO3UU
IBETHBIX METAJIJIOB TIPU OKUCJEHUM Macja B IIpollecce CTapeHusd; MPOTHU-
BOTIEHHbIE (MeHOTacuTean) —IJst OOPHOBI ¢ BCIIEHMBAEMOCTHIO MaCJIa; MH-
THOUTOPBI P/KaBJIEHUs — JJIsI 3AIMUTHl METAJJIOB OT P/KABJIEHUS; JEIpec-
COpPbI — JIJIs1 TIOHWZKEHUS TeMIIepaTypbl 3aCThIBAHUS U YJIYUIIEHUS BS3KO-
CTHO-TEMIIEPATYPHBIX CBOMCTB MacJja; IPOTUBOIPUTApHBIE (MOMOIINE) —
IsT yMeHbIeHUsT 06pa3oBaHUsI Harapos.

XapaKTepUCTHKH Macej: BSI3KOCTb, aHTHOKHCJIUTEIbHAS CTaOWJIb-
HOCTb, MTPOTUBOKOPPO3MOHHBIE CBOWCTBA, TemIlleparypa 3acTbiBaHUd, CO-
JiepKaHue MeXaHUYeCKUX MpPUMeceil U BOJIbI.

[TpoposkuTenbHOCTE OeccMeHHOM PabOThI Macja OIpPeIessieT ero
NPOMUBOOKUCIUMENLHAS CMAOUILHOCM® — CIIOCOOHOCTH ITPOTHBOCTOSTh
OKHCJIEHNIO KHMCJIOPOAOM BO3AyXa ¢ 0Opa3soBaHUEM KHCJIOT, CMOJ U JIPY-
IUX TPOAYKTOB, YXYAIIAIONUX CMa30YHbIE CBOWCTBA M YBEJTWYUBAIOIINX
BsI3KOCTh. IIporecc okmcienust uper Tem ObICTpee, YeM Bbilie pabodast
TeMIlepaTypa MacJja, a KOJUYECTBO HaKallJIMBaeMbIX ITPOJYKTOB OKHUCJe-
HUSL TTPOTIOPIIMOHAJIBHO JJUTETbHOCTU HAXOXK/EHUS ero B JJAaHHOM 3aMK-
HyTOoM OObeme. HakorieHne MpPOAYKTOB OKUC/IEHHUSI MOKET HapyIIUTh
HOPMAJIbHYI0 paboTy MexaHusMma (IOBBIIMIEHHbII M3HOC, KOPPO3HS, Ipe-
KpallleHne IUPKYJIAnU Maciaa). Bo wmsbexkaHme sTOro orpaboTraHHOE
MacJ0 3aMeHSIIOT cBekMM. Ha ocHoBe ucciefoBaHUNl W TTPAKTUYECKOTO
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OIbITa JIISI THUIIOBBIX YCJOBHU paOOTBhI BBISBIEHBI ONTHMAJbHBIE COPTa
MaceJ W CPOKH UX 3aMeHbl. [IpOTHBOOKHCIUTENbHYIO CTaOMIBHOCTH Ma-
ceJl ONpeeNIdI0T PAa3JIMYHBIMU METOJlaMi, B YaCTHOCTHU TI0 CKJIOHHOCTH K
00pa30BaHMIO JIAKOBBIX IJIEHOK Ha MOBEPXHOCTSIX.

IIpomusoxopposuonibie ceolcmea Macel OCOOEHHO CYIIECTBEHHBI
npu  paboTe B KOHTaKT€ C TIOBEPXHOCTSIMH JeTajeil U3 IIBETHBIX
MeTanoB. Temnepamypa 3acmvi8anus XapakTepu3yeT IMOJBUKHOCTb Mac-
Jla TIPY HUBKUX TeMIleparypax U uMeeT OOJbIIoe 3HaueHue P 9KCILIya-
Tallud MallliH, CJUBE Macja B 3UMHee BpeMsl M3 TPAHCIIOPTHBIX MalllUH U
CPEJCTB.

[Ipu BBIGOpE CMA30YHBIX MATEPHAJIOB IS Y3JIOB TPEHUS U KOHCEP-
BallUM U3/IeJIUN PYKOBOJCTBYIOTCS PACCMOTPEHHBIMU XapaKTEePUCTUKAMMU.
[Ipu sTOM cieayeT THIATEJBHO aHAJIM3WPOBATh U YYUTBHIBATH YCJIOBUS UX
HCI0ab30BaHus. IIpu BbIOOpe JKUAKUX Macej CAeIyeT CTPEMHUThCS MakK-
CUMAaJIbHO NPUOJUBUTHCS K YCJOBUSM JKUIKOCTHON cMasku. IIpemBapu-
TeJIbHO CMa30YHble MaTePUaJbl U PEKUMbI CMa3bIBAHUS JIJISI TUTIOBBIX y3-
JIOB TpeHus (MOAIIUITHUKOB CKOJIbKEHUS U KadeHUsI, TIJIOCKUX TTOBEPXHO-
CTell CKOJIbKEHUSI, 3y0UaThlX ¥ YEPBSUYHBIX PEAYKTOPOB, OTKPBITHIX 3YO-
YyaThIX Tepefad, 3yOuaThix My(T, IIEIHBIX Iepeaad, XOMOBBIX BUHTOB,
CTAJIbHBIX KAHATOB W JIP.) MOAOMPAIOT 1Mo (opmysam, TabiuiiaMm U Iua-
rpaMMaM, TPUBEJEHHBIM B CIIEIMAJIbHBIX CIpaBOYHMKaX. Ho pacyeTHBIM
IIyTeM TPYAHO IOJHOCTHIO yYeCTh BIAUSHUE PEKUMOB paOOThI (HArpysKiu,
CKOPOCTH, TeMIIepaTypbl M [Ip.), TEXHUYECKOTO COCTOSHUS MAIUHBI U
(paxkTHUeCKUX YCJIOBUU ee aKcIyaTaluu (OKpyskarolleil cpebl, Koaddu-
1ueHTa 3arpy3ku u ap.). I[loaromy momoOpaHHBIE 1O CIIPAaBOYHHMKAM pe-
JKUMBI CMa3bIBaHUSI HYKHO OTKOPPEKTHPOBATh C YYETOM 3KCIIEPUMEH-
TAJIBHBIX JAHHBIX WJIW HKCILTyaTAIlHOHHOTO OTIBITA.

IToamMOHUKN CKOJIbsKeHHsI. B cTaHOUYHOM 00O0pyZOBaHUM IIPHME-
HSIOT CJIeAYIONIue BUABI MOANIUITHUKOB: THAPOAWHAMUYECKUE, THAPOCTa-
TUYeCKHe W TOANIUIIHUKNA C TPAaHUYHON CMa3Koi. B mapHUpPHBIX coemu-
HEHUSIX B Psijie CJIy4YaeB ellle MCIOJb3YIOT MONIUITHUKN TOCJIe/HET0 TH-
na. VIX OOBIYHO BBIMOJHSIOT OTKPBITBIMU C TOPILOB. IlosTomy Hambosee
a(pdeKTMBHO WX cMa3bIBaHWE IIJIACTUYHBIMU CMa30YHBIMU MaTepHuaiaMHu,
KOTOpPbI€ HE BBITEKAIOT M3 y3Jia TPEHUS WM 3allUIIAI0T €ro OT BHENTHUX
abpasuBHBIX yacTuIl. [IJIs Mojaym IIaCTHYHOTO CMA30YHOTO MaTepuaja B
IIAPHUP UCIOJIb3YIOT KOJIITAYKOBbIE MAaCJeHKU WJU Ipecc-MacjeHKu. s
HarHeTaHusl TJIACTUYHOIO CMA304YHOIO MaTepuasa WCIOJb3YIOT IIITPHUILLI
Pa3JIMYHBIX KOHCTPYKIIUNA.

IMoagmMIHUKN KayeHUus CMas3bIBAlOT MHWHEPAJTbHBIMU MacjaMU W
IJIACTUYHBIMU CMa30YHBIMK MarepuajaMiu. IlepBbrii crocob mmeer clie-
NyIOIue JIOCTOMHCTBA: YMEHbBIIAETCSd ITYCKOBOM MOMEHT; JOITYyCKarOTCs
GoJjiee BBICOKAsl YaCTOTa BpAIlleHUsI M TeMIlepaTypa B y3Jax TPEHUs; yII-
poIaeTcss 3aMeHa OTPabOTAaHHOTO CMa30YHOrO MaTepuasia; 00ecIeyrnBaeT-
Cs1 BO3MOKHOCTH IIPUMEHEHMSI IIPOCTOrO cIocoba CMas3blBaHMS — pas-
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OpbisruBanrieM. He MeHee BaKHbIE OCTOMHCTBA MMEET U BTOPOH CIOCOO:
Oosiee penKWil yXOJ 3a MOAIIMITHUKAMU, 9TO OCOOEHHO BasKHO TIPU HM30-
JINPOBAHHBIX CMa3bIBa€MbIX TOUYKAX; MPOCTOTA YIJIOTHEHUS y3JIOB TPEHUS
M OTCYTCTBME BBITEKAHMS M3 HUX CMA304YHOTO Marepuaja; 6ojee BBICOKas
Ha/e’KHOCTh PaboThl TaKMX OOBEKTOB, THE CAydaliHOe IpeKpalleHue I0-
a4l CMa30YHOTO MaTepuajia MOKeT BbI3BAaTh aBapuio.

AUakumMu MacjaaMy CMas3bIBAIOT JIMITL TOITUITHUKNA PETYKTOPOB,
I/le WCIOJIb3YeTCs BO3MOKHOCTH TIO/IBO/Ia CMA30YHOTO MaTepuajia pas-
OpbisruBaHreM. Boibop copra Macjia B 9TOM CJIydae OIpeIessieTCsl U3 yc-
JIOBUII CMa3bIBaHUs 3y0UaTOro MM YEPBSIYHOTO 3allCILICHUSL.

[ImacTuyHble CMa304YHbIEe MaTEpUa/Ibl BHIOMPAIOT B 3aBHCUMOCTH OT
paboueil TemIepaTypbl, YCJOBUN paOOThl CMAa30YHOW CHUCTEMbI M YaCTOTBI
BpallleHusT BaJjia.

3ybOuaTble M YepBSYHbIE MEpPeJauyd 3aKPHITOro THUMa (PEIyKTOPHI,
KOPOOKHU Tepegad ¥ Jp.) OOBIYHO CMa3bIBAlOT MUHEPAJTHHBIMU MACJIAMHU.
PexoMeHiyeMble BSIBKOCTH Macesl BBIOMPAIOT B 3aBUCHMOCTH OT MaTepua-
Jla KOJiec, Harpy3o0K, CKOPOCTeW M TeMIepaTypbl OKpPYsKaloIlel Cpebl.
Haubosblilee mpuMeHeHMe KMMeOT Macja: nuanHgposbie 11, 24 u 38,
TpaHcMuccroHHble aBToTpakTopuble TC 14,5 ¢ npucagkoit DO, uHmLy-
crpuasbibie 30 u 45, aBuanmonHoe MC-20, I1-28. [lns 4yepBsSUHBIX pe-
IYKTOPOB € TJIOOOMIHBIM 3allellJIEHuEM, Y KOTOPBIX TEILIOOTBOJ YXYALIEH
10 CPaBHEHUIO C OOBIYHBIMU YEPBAYHBIMHU PeAyKTOpaMu (MEHBIIE pas-
Mepbl Tipu Toi ke mormHocTr U KII/1), mpuMenstior OoJiee BSI3KHe MacJia:
JIETOM — IUJIMHAPOBOE 52 U MHAycTpuaabHoe 50; 3MMOIi — HUTPOJ 3UM-
Hui, aBroa 10.

3yo6uatbie MydTbl. /11 cMasbiBaHWsS 3yO04aThiX My(T MPUMEHSIOT
TJIABHBIM 0OpasoM TPaHCMUCCHOHHOE aBTOTPAKTOPHOE MAacCjO W I[AJINH]I-
poBoe 24.
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Jlexmus 5
OcHosubie BuzabI pador TO

OcHoBHO# 3agadeil TexHumdeckoro obcayxkuBanust (TO) obopymo-
BaHUsI SIBJISIETCST JIJIUTEJIbHOE COXpaHeHHe ero paboTOCIOCOOHOCTH U
yMeHbIIIEHUEe CYMMbI 3aTpaT Ha e€ mojjeps;kaHue (BOCCTAaHOBJIEHUE) U T0-
Tepb OCHOBHOTO IPOM3BOJICTBA, CBSA3AHHBIX C MPOCTOSIMHU 00OPYIOBAHUS
n3-3a HewcrpaBHOCTU. J[yis pelieHnst 3TOW BaskHOHM 3amaun 00s13aTeTbHO
BBITIOJTHEHIE KOMILIEKCa paboOT M0 TEXHUYIECKOMY OOCTY:KMBAHUIO 000py-
JIOBaHUS W PaAllMOHAJbHON OpPTraHu3allMyd ero 3KCILTyaTalluy, HalpaBJieH-
HBIX Ha MpeaylpexIeHre PexK/IeBPEMEHHOIO0 CBEPXHOPMATUBHOIO U3HO-
ca Jetajiell U CONpPSIKeHU MyTéM CBOEBPEMEHHOTO IPOBe/leHUsT PeryJin-
POBOYHBIX PAadOT, CMas3KU Y3JI0B. BbisgBieHHEe BO3ZHUKAOIMNX Ae(DEKTOB U
yCTpaHEeHUe UX.

Pannonanpras opranusarust TO Tpebyer 4éTKON perjamMeHTaIlund 1
IUTAHUPOBAHUSI BCEX BXOMAAIIMX B HEro paboT IO MX COAEPKAHUIO U IIe-
PUOIUYHOCTHU BBITIOJTHEHUS, a TaK:Ke paclipe/iejieHne WX MeXKIy pasjnd-
HbIMU UcnosHuTeasiMu (tun cuctembl TO u P).

PeriiameHnTrpoBarh Bech 00bEM pabot, Bxoagmux B TO CTaHKOB u
MaIllMH OYeHb CJIOXKHO, U TPAKTUUYECKW HEBO3MOKHO H3-32 CJIYy4YalHOTO
xapakTepa 0TKa3oB. [loaToMmy Ha psay ¢ perjaMeHTUPOBAHHBIMU (ILIAHO-
BbiMi) pabotamu TO BKJIOYaeT ciydaiiHbie paGOTHI, BBIMOJHSEMbIE IO
HEOOXOINMOCTH.

IInanoswiii ocmomp (On) — 310 onepauus miaHoBoro TO, BeIMOHAEMAas
[EIbI0 MPOBEPKU BCEX Y3JIOB 00OPYIOBaHMS M HAKOIUIEHUS MH(OpMaIuu 00
U3HOCE JIeTayiell, U3MEHEHUU XapaKTepa WX CONPsSHKCHHU, HeoOXoaumas s
MOJATOTOBKY MPEACTOSAITUX PEMOHTOB.

BeinosiHgeTcss 1o cocTaBIeHHOMY TIJIaHY, 4Yepe3 YCTaHOBJIEHHOE
HopMamu TO 4Kc0 9acoB ONMEpaTHBHOTO BpeMeHH, 0TpabOTaHHOTO 0060-
pyZoBaHueM, KakK IMpaBujao, 0e3 pasOOpPKM Y3JI0B, BHU3YaJbHO WM C I0-
MONIbIO CPE/ICTB TEXHUYECKOU auarHocTuku. [Ipm ocMoTpe BO3MOKHO
ycTpaHeHue JETKuX aedeKToB (3aauphl, IapanuHbl, 3a00UHbBI 1 JIP.)

Excecmennviii ocmomp (Oe) — omnepanmsa 1anoBoro TO, BwIosi-
HseMasl C 11eJIbIO:

— BbISIBJIEHUA U (UKCAIIUU U3MEHEHWIN COCTOSIHUS OT/EJIbHbIX
HanMeHee HaAEKHBIX JleTajieid, CONPSLKEeHUN faeTaneil U MpenoT-
BpallleH!s1 UX OTKAa30B;

— HabjozeHne 3a BBIMOJIHeHeM mpaBui T u tpeboBanuii Th u
npeaynpexkieHns uxX HapylieHui.

BoimosHSeTCS eKeMecsIgHO COrJIacHO Kapre miaanoBoro TO, 6e3 ocra-

HOBKM 000pyzoBaHust. MOTYT IPOM3BOANUTHCS YCTPAHEHUST HEUCIIPABHOCTENA.

Ilepuoduueckuit wacmuunviii ocmomp — ITO OIEPAIHs ILJIAHOBOTO
TO, BbITOTHSIEMasT ¢ TOW Ke IEeJbI0, YTO €KEeMEeCSUYHBbII OCMOTpP, HO JJIS
6oJiee IIMPOKON HOMEHKIATYPBI AeTaneil U compsukeHuil. IlpoBommres
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TSI OTIpeJIe/IEHHOM YacTh 000OpyMOBaHUSI, B 3aBUCUMOCTH OT €r0 HaleK-
HOCTU. BuimonHsgercss yepe3 omnpeneséHHOE YUCJIO YacOB OINEPATUBHOTO
BpeMeHH’, OTpabOTaHHOTO O00OpyMOBAaHUEM, COTJIACHO KapTe ILIaHOBOTO
TO, 6e3 ocranoBku obopymoBauus. Ilo pesyiabTaTamM OCMOTpPa MOJKET
ITPOU3BOUTHCS YCTPAHEHNE MEJKUX HEUCITPaAaBHOCTEM.

Eoxcecmennoe nodoepacanue uucmomor obopydosanus (HMe.o.) — 310
onepaiud miaHosoro TO, BbIoJIHSAEMAs € 1EJbIO:

— TpeOTBpaIlleHne YCKOPEHHOTO W3HAIIMBAHUSI OTKPBITHIX pPabo-

YX MTOBEPXHOCTEM;

— 3anuThl PabOYero OT TPABMUPOBAHUS;

— TIOBBIIIIEHUE TIPOU3BOUTETbHOCTH TPY/IA,;

— cobuoierrie TpeOOBAHMIT TPOMBIIIJICHHON 9CTETUKIL

BoimosiHgeTcs B KOHIE KaxK/I0M cCMeHbl (MOKET U 4Yalle).

Eoxcecmennoe noodepicanue wucmomor nomewenuii (4e.n.), B Koto-
PBIX YCTaHOBJEHO 0OOpyHOBaHue, — 9T0 omepamus miaHoBoro TO. Bei-
MIOJIHSETCSI C TOU JKe 11eJIbI0 U B Te K€ CPOKH, UTO U IOjiJiep;KaHne YucC-
TOTBI 000PY/IOBAHUSI.

Excecmennoe cmasvieanue (Ce) — sto onepaiusi 1manoBoro TO,
OCYIIECTBJIsIEMAs C IeJIbI0 obeciieyeHrst HOPMAIbHBIX YCJIOBUI CMa3bIBa-
HUSL TPYUIUXCA JeTasell, TMoA/epKaHusl 9TUX YCJOBUU BTeYEHUE CMEHBI
I TIPEJIOTBPAIIEHUSI X YCKOPEHHOTO M3HAIIMBAHUA.

Ionoanenue cmazounvix mamepuanos (Cn) — 3TO omepanus TEXHU-
4eCKOro OOC/IYKUBaHMUsI, BBITIOJHSIEMAsT C HEIbI0 MPEeAyIPEANTh YCKOPEH-
HOe M3HallliBaHKe 000PYZOBAaHUS TOBEPXHOCTEN y3JI0B MAIIUH B CBSI3U C
HCIIapeHneM U YTEYKOW CMa30uyHOro marepuasia. Moker ObITh IIJIAHOBOI,
BBITOJTHAETCS COTJIACHO KapTe CMa3blBaHUS 4epe3 OlpeleiéHHOe YKCIIO0
YacoOB OIEPATUBHOTO BpeMeHH, OTpaboTaHHOro obopyaoBaHueM. Herra-
HOBas onepalys BBITIOJHSETCA 110 CUTHAJLY CTaHOYHMKa (oreparopa) WJu
110 pe3yJbTaraM OCMOTPA.

damena cmazounvix mamepuanos (C3) — 3TO omepalusl IJIAHOBOTO
TO, npousBoguMasi C I1eJbl0 NPeAyHpPenuTh YCKOPEHHOe W3HalllMBaHUe
TPYUIUXCS TTOBEPXHOCTEN B3aMMHO TlepeMellalonuxcs JeTajeil B CBsI3U C
yXylllleHueM JeHUCTBUSI CMAa30YHOrO MaTepuajia B pe3yJbTaTe ero Harpe-
BaHUSI M 3arpsi3HeHus. BbIOHAETCS COrJIacCHO KapThl CMa3KU 4yepe3 yc-
TAaHOBJIEHHOE YHCJIO Y4acOB OIEPAaTHUBHOTO BPeMEHH, OTpPabOTaHHOTO 060-
pyZoBaHueM. 3aMeHa COIIPOBOXK/AeTCsI MPOMBIBKOW BCell CMa304YHOI cuc-
TeMbl, B KOTOPOW 3aMeH4eTCs CMAa30YHbI MaTepuaJl.

IIpomviexa mexanuamos u cmazounvix cucmem (Ilm) — aTo omnepaius
mianoBoro TO, ocyiecTBisieMast ¢ 11eJIbI0 TIPeAYIPEKACHNUST YCKOPEHHO-
ro M3HAIIMBAHUSI TPYIIUXCS TTOBEPXHOCTEN B3aMMHO IepeMelaloninxcs
jeraneil B CBSI3HM C 3arpsI3HEHUEM IIBLIBI0 M METAILI0a0pasMBHBIMK IIPO-
nyktamu. [IpombIBKa BBITIOJIHSAETCSI COTJIAacCHO KapTe raHoBoro TO uepe3
YCTAHOBJIEHHOE YHCJIO YacOB OIEPAaTHBHOTO BPEMEHM, OTPabOTaHHOTO
o6opymoBaHreM. [IpoMbIBKa CMa304YHBIX CHCTEM OOBIYHO COBMEIIAETCS C
3aMEHON CMAa30YHOr0 MaTepuaJa.
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Ilepuoduueckas ouucmrxa om nwvuiu nekmpuueckor (4s) u anex-
mponnot (4c) uacmeii obopydosanus — 310 omnepaius ianosoro TO,
OCYIIIECTBJISIEMAs C IEJbIO:
— TPEeAYIPEKICHUI OTKA30B JJICKTPUYECKONW U 3JEKTPOHHOW yac-
Teil (CUCTEM) B CBSI3U C 3aMBIKAHUSAMM U yTEYKAMU 4yepe3 IIblLie-
BbI€ TTEPEMBIUKI;

— TIpeAyIpexKIeHNS HeCUACTHBIX CJIy4YyaeB B CBI3U C MEXaHUYECKHU-
MU TIOBPEKAEHUAMU WU3ONAIUU U IleTliell TTOBPEeXIeHUs, CKPbI-
BAeMBbIX CJIOEM ITBLIH;

— COOJIIOZIEHNST TIPABIJI ITPOMBIIIIJIEHHON 9CTETUKIL.

BoinosHgeTcss yepe3 ycraHOBJIEHHbIE KapTOW IIJIAHOBOTO TeXHUYeE-
CKOTO 00CITy;KUBaHUsI YMCJIO YaCOB, OTPAOOTAaHHBIX 0O0PYIOBAHUEM.

Pezynuposainue mexanusmos, ycmpoucme, dAemMenmos, OblCmpousHa-
wusaemolx demaineil u oomsxicka Kpenexcnvlx snemenmos (P) — sto omepa-
s TO, BeImoJsiHsAEMAas C 1IeJIbIO:

— COXpaHEHUsI WJIM BOCCTAHOBJIEHUS [EPBOHAYAJIBHOU TOYHOCTU

00pabOTKY M3IEINIL;
— COXpaHEHUsI WJIM BOCCTAHOBJIEHUS TI€PBOHAYAJIBbHOW ITPOU3BO/IU-
TeJIbHOCTH;

— COXpaHEeHHsT WM BOCCTAHOBJIEHUs 0e30MaCHbIX YCJIOBHIT pabOThI
Ha 000PY/I0BaHUM;,

— TpeAyNpexIeHus IPOrpeccupylonero W3HAIIUBaHUS, TPeaoT-
BpallleH!s MMOJIOMOK JleTasield, TTOBPEeXKJAEHHbBIX JleTasell.

MoskeT OBITH IJIAHOBOM, T.€. BBIOJHATCS corsacHo kapte TO depes
OIPEIETIEHHOE YMC/IO YacOB OIEPAaTHBHOTO BPEMEHM, OTPabOTaHHOTO 000pY-
J0OBaHWeM. BHeIIaHOBO orepaliysi BBITIOJIHSETCS 110 CUTHAJy oIllepaTopa
WK TI0 pe3yJibTaTaM OCMOTPa [0 OTPaOOTKH YCTAHOBJIEHHOTO YKC/Ia YaCOB.

IIposepra zeomempuueckoti u mexuonozuuecxkot mounocmu (Ilp) —
aTo ornepaius mwiaHoBoro TO, BbIMoJIHAEMas: ¢ 1eJbl0 MpeoTBPalleHus
Opaka 1 aBapuii. BbImosiHsIeTcs Yepe3 yCTaHOBJIEHHbBIE KapTOWl ILIaHOBOTO
TO uumcao 4acoB OmepaTMBHOIO BPeMEHH, OTPabOTAaHHOrO 00OPYIOBAHM-
eM, TlepedyeHb KOTOPOTO COCTABJISIETCS MPEANPUSATHEM, dKCILTYaTUPYIOITUM
0bOpyIOBaHue.

IIpodunaxmuueckue ucnoumanus snexmpuueckou (Ms) u snexmpon-
noii (Uc) uacmeii obopyodosanus — 3to onepanus mianosoro TO, ocyimie-
CTBJISIEMasi C 11eJIbIO:

— TPeAYIPeKICHIS 0OTKa30B U COOEB;

— TIpe/IoTBpAllleHUsI HeCYaCTHBIX CJIY4Yaes;

— cobmonenus TpeboBanuii "IITD u IITDH npu skcmayaraiuu yc-

TaHOBOK ITOTpebureeii”.

BoeimosHsgeTcst yepe3 ycraHoBsieHHble KapToii TO 4uncio yacoB orie-
PaTUBHOTO BPEMEHHU, OTPaOOTAaHHOTO 0OOPYIOBAHUEM.

Koncepsayus (Cx) — ato omnepanus miaanoBoro TO 6e3neiicTByIO-
1ero 0O0PyIOBAHMs, BBIIOJHSIEMAsI C IEJbI0 3al[UThl €r0 OT KOPPO3WUHU
BO Bpemsi OesfeiictBust. Boimosnsiercst B coorBerctBun ¢ TOCT 9.014-78
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B TeueHue TPEX MECSIIEB TI0CIe OCTAHOBKU OOOPYIOBAHUS U MOBTOPSIETCS
yepe3 KasK/ble MeCTbh MECSIIEB.

OcTaHoBKa 000pYIOBaHUS MOKET IIPOU3ONTHU MPU M3MEHEHUH 00b-
éMa WJIM HOMEHKJIATyPhl BBIITYCKAeMOW MPOIYKITUU, TEXHOJOTHHU €€ U3TO-
TOBJIEHUSI U B JIPYTUX CJIyYASIX.

[lepen wucrosb3oBaHueM Oe3[ECTBYIOIIETO 3aKOHCEPBUPOBAHHOTO
000PYIOBaHUS €ro He0OXOAUMO MOABEPTHYTH mpoMbiBKe (IIm).

Ciy4aiiHblii XapaKTep OTKa30B ObICTPOM3HAINMBAIONIUXCS JeTaJel,
HapyIneHne paboToCIOCOOHOCTH HEOTBETCTBEHHBIX IOABUKHBIX CIIPSIKE-
HUI U HEIOJBUKHBIX Pa3bhbEMHBIX COCIMHEHUI TPeOYIOT OpraHu3alii He-
IIPEPBIBHOTO HAOJIIOEHNS 32 UX BOSHUKHOBEHUEM.

Jlist coxpaHeHMs [IMTENbHON paboTOCIOCOOHOCTH OOOPYIOBAHMS
IIPEYCMOTPEHBI CIy4ailHble pabOThI.

3amena cayuatiHo omkazaguiux oemanell UlU 60CCMAHOGICHUE UX PADO-
mocnocobrnocmu (31) — 310 onepaliysi HerutanoBoro TO, BBIOTHIEMAS C IEITBIO
noJiep kaHusi paboTOCTIOCOOHOCTH 000PYTIOBAHUS.

Boccmanoenenue CryuaiuHulX HAPYWEHUN pPeSyIuposKu YCMpoucms u
cnpsidicenutt (Pu) — 310 omeparusa HermaHoBoro TO, BhIMOJIHSEMas C IHEIbIO
nojasiep>kaHusi padoTOCIIOCOOHOCTH.

Texunuyeckoe oOCTyKUBaHUE 3aMeJIsIeT TPOIECC W3HAIIMBAHMS,
COKpalllaeT YMCJI0 OTKA30B U CBSI3aHHbIE ¢ HUMU TIOTEPU OCHOBHOTO IIPO-
u3BojicTBa. OTHAKO HACTyIaeT BpeMs, KOrjla JajbHeWIass aKCILTyaTarus
M3IE/INsST OKA3bIBAETCSl HEBO3MOJKHOM, T.e. M3HOC HPHUOIMKAETCS K €ro
peieTbHOMY 3HAYEHUIO.

CoBpeMeHHOe 000pY/IOBaHME COCTOWT M3 TPEX dYacTell: MexaHude-
CKOI (TUAPABINYECKOM ), 9JIEKTPUUECKOU 1 DJIEKTPOHHOM.

O npubImKeHnu IpeeabHO- R
rO COCTOSIHMSI zeTajell MexaHude- U @
CKOIl yacTu 00OPYJOBAHMS MOKHO '
CyINTb TIO pe3yabTaramM Busyaipb- | s
HOro HaOJIIOfeHNs, PU ITOMOIIM /}
3aMepoB usHoca (puc. 6) cnemm-  |_____
AJIBHBIMU TIPUOOPAMM, WHCTPYMEH-
TaMU W JPYTUMU MeTojamMu. Bo3-

II III

MOKHOCTb HPOTHO3UPOBATH IIPU- A B C D !
OJIMKEHNE TIPEIEIbHOTO COCTOSTHUST Pucynok 6 — KpuBble usnoca
MO3BOJISIET 3apaHee B  IJIAHOBOM COTIpsAITaeMbIX JleTaseit

HOPSIIKE 3aMEHSTh JeTaJN.
[IpubnuskeHre OTKa3a psija HEIOABMIKHBIX JeTalell 3JIeKTPUIeCKO
1 9JIEKTPOHHOW 4YacTell He CONPOBOXK/IAETCS BUAMMBIMUA IPU3HAKAMU U He
MOJKeT ObITh OOHApy:KeHa [0 HACTYIJIEHWs] OTKa3a. 3aMeHa WX MOKeT
OBITH BBITIOJHEHA 10 HEOOXOAMMOCTH, T.€. B HEILJIAHOBOM IOPSIZIKE.
[Toatomy 1o crocoby OpraHU3alMKM THUIIOBOM CHCTEMBI IIPELYCMOT-
PEHO [IBa BUa PEMOHTA: TLJIAHOBBII M HEIJIAHOBBII.
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PemoHT

| I[To crrocoby opraHmsammum |

[1nanoBbIi HemnnanoBblii
(1IP) (HP)
v
ABapuii-
HBI(AP)
ITo cocraBy pabor
| | |
Texymmit Cpenunii KanuranpHbIi
(TP) (CP) (KP)

Pucynok 7 — Knaccudukamnmss peMoHTa M0 crioco0y OpraHu3aIiun
U cocTaBy paboT

IInanoswiii pemonm (IIP) — 3TO PeMOHT, TPEAYCMOTPEHHBIN THIIO-
BOU CHUCTEeMOI M BBIIIOJIHSIEMbIN Yepe3 yCTaHOBJIEHHOE UYMCJIO 4acoB Olle-
pPaTHUBHOIO BpeMeHU, OTPAabOTAHHOIO 0OOPYI0BaHUEM, WU TP JTOCTUKe-
HUU YCTAHOBJIEHHOIO HOPMaMM TEXHUYECKOTO COCTOSTHUSI.

Hennanoewiit pemonm (HP) — 3TO peMOHT, TIPelyCMOTPEHHBII THUIIO-
BOIl CHCTEMOI, HO OCYIIECTBJISIEMbIN B HEILJIAHOBOM IOPSIIKE MO0 HEOOXO-
muMocTi. TpyaoBble, MaTepUaJbHbIE PECYPCHI M BPEMsI IIPOCTOS 060PYIO0-
BaHUS yCTaHABIWBAETCS HOPMaMU TUIIOBOM CHCTEMBI.

Texyuuii pemonm (TP) — omnpenpenser coboil KOMILIEKC pabOT, BbI-
HIOJIHSIEMBIX B IIPOIIECCE DKCIUTyaTalluu, i1 OOecIiedeHus WM BOCCTa-
HOBJIEHUS PabOTOCIIOCOOHOCTU M3JAE/INUsL, U COCTOSIINI B 3aMeHe U (WJIH)
BOCCTAHOBJIEHUU OT/IEJIBHBIX YacTel M PeryJIupOBKe MeXaHU3MOB (Y3JI0B).
Hanpumep: 3ameHa M3HOCHUBIINUXCS WJIM TIOJIOMAHHBIX JleTajieil ¢ TocJjie-
Aaytoleil peryanupoBkoil Mexanusma (ctaHok, /JIBC, penxykrop u T.1.).

Cpeonuii pemonm (CP) — 9TO PEMOHT, BBIIOJHSIEMBINA /1T BOCCTa-
HOBJIEHUSI MCIPABHOCTH M YaCTUYHOTO BOCCTAHOBJIEHHSI pecypca 00opy-
JIOBaHUS C 3aMEHOW WM BOCCTAHOBJIEHWEM COCTABHBIX yacTell OrpaHu-
YeHHOU HOMEHKJATYpbl U KOHTPOJEM TEXHUYECKOTO COCTOSIHUS COCTaB-
HBIX YacTell, BBIMOJIHSIEMBIMU B 00BEME, YCTAHOBJIEHHOM HOPMATHBHO-
TexHU4eckoil nokymentanueir. Hamnpumep: /[IBC — 3amena matyHHO-
MOPITHEBOW T'PYNIIBI U T.II.

Kanumanvnouii pemonm (KP) — 3TO PeMOHT, BBITIOJIHSIEMBIN C TIEJIBIO
BOCCTAHOBJIEHUSI MCIIPABHOCTU U TOJHOTO (MM OGJM3KOrO K ITOJTHOMY)
BOCCTAHOBJICHUSI pecypca U3Jeusl ¢ 3aMeHON MJIM BOCCTAHOBJIEHUEM JITO-
OBIX €ro yacTell M MX PeryJIMPOBKOIL.

[Ipy KamuTaJIbHOM PEMOHTE BBIIOJHSIETCS KOMILIEKC pabOT, KOTO-
pble JOJKHBI O0ECIIEYMTh BOCCTAHOBJIEHHE TEXHUKO-D9KOHOMUYECKUX W
9KCILTyaTallMOHHBIX TapaMeTpoB (JKeCTKOCTh W TOYHOCTbH Y3JI0B CTaHKA,
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JABC u 1p.) 10 ypoBHS, cOOTBETCTBYIOIIEro (OJM3KOr0) YPOBHIO TAKOBBIX
y HOBOW MalllMHBbI.

Asaputinoiti pemonm (AP) — 5TO HeNJAHOBBIM PEMOHT, BbI3BaHHBIN
nedexTaMyu KOHCTPYKIIMU WJIM WM3TOTOBJIEHUS u3neausi, nedeKTamu pe-
MOHTA, HapyIllleHueM IpPaBUJl TEXHUUYECKOW IKCILTyaTalluu, WU BbI3BaH-
HBII MOCJIeICTBUSIMU CTUXUUHOTO Oe/lCTBUSI.

Crnenyer ormetutsh, uto B 'OCT 18322-73 mnonsTue "cpennuii pe-
MOHT" oTcyTcTByeT. Ho B cymiectBytomux panee cucremax IIIIP u npu-
MeHsIeMOI B HacTosllee BpeMs TUoBor cucreme TOuP aToT Buj peMoH-
Ta MPeyCMOTPEH.

Becb 00béM pabor TOuP BbimosiHsIeTCST B OTMPEAESTEHHON TOCTIE0-
BaTEJIbHOCTH, 00pa3ysl MOBTOPSIONINECS IHKJIbI, IOJYYUBIINE Ha3BaHMeE
PEMOHTHBIX I[UKJIOB.

Pemonmmnwviti yuxn (I[P) — 2TO TOBTOPSIONIASICS COBOKYITHOCTH Pa3-
JIMYHBIX BU/IOB TIJITAHOBOTO PEMOHTA, BBITIOJHSIEMbBIX B IPEyCMOTPEHHOU
MOCJIe/IOBATEIbHOCTU Yepe3 YCTAHOBJIEHHbIE paBHbIE YMCJIAa 4acOB Ollepa-
TUBHOTO BpeMeHU PabOThl 000PYZOBAHWS, HA3BIBAEMBIMU MEKPEMOHTHDI-
MU TePUOJIaMHU.

PeMoHTHBIN 1MWK 3aBepliaercsi KanuTajbHbIM peMoHTOM (KP) u
XapaKTepu3yeTcsl CTPYKTYPO M MTPOIOJIKUTETbHOCTBIO.

Cmpyxmypa pemonmnozo uuxia (Cyp) — 3TO lepeyeHb PEMOHTOB,

BXOJSAIIMX B PEMOHTHBIN I[UKJ M PACIOJOKEHHBIX B IOCJEI0BATEIbHOCTH
ux BoinonHenusd. Hanpumep: KP — TP — TP — CP — TP — TP — KP.

[IpopomxuTenbHOCTh peMOHTHOTO MuKAa (Tup) — 3TO YmMco YacoB
OIIEPaTUBHOIO BPeMeHU pabOThl 0OOPYIOBAHMS, Ha TPOTSIKEHUH KOTOPO-
ro MPOU3BOASATCA BCEe BUJIbI PEMOHTA, BXOJSIIME B COCTAB ITUKJIA.

B 1mpomo/KuTEeNbHOCTh PEMOHTHOTO IMKJA HE BXONSAT IPOCTOU
000pyIOBaHUsl, CBSI3aHHBIE C BBIMOJHEHUEM IIJIAHOBBIX U HEILJIAHOBBIX
PEMOHTOB U TEXHUYECKOTO OOCIYKUBAHMUSI.

ITpomOIKUTEILHOCTh PEMOHTHOTO IMKJIA M300paskaeTcsl pasMepHOil
JUHUEN MeXAy ABYMS KalUTaJbHBIMU peMoHTamu. lIpomomkutenbHOCTH
PEMOHTHOTO IMKJIa B (Yacax) yKa3bIBaeTCs MO/ Pa3MePHON JUHUEM.

|KP—TP—TP—CP—TP—TP—KP
! 2000 !

Mexcpemonmuwiii nepuod (Tmp) — 3TO TMEPHOJ ONEPATHBHOTO Bpe-
MeHH PabOThl 000PYIOBAHMS MEXKIY ABYMs ITOCJIEI0BATETHHO BBITOJIHSIE-
MBIMH TIJIAHOBBIMU PEMOHTAMMU.

Huxn mexnuueckozo obcayxucusanusi (Llo) — 3TO MOBTOPSIOMIASICS
COBOKYITHOCTH OIllepaliiii pas3audyHbIX BUAOB ImaHoBoro TO, ocyiiecTs-
JIIEMBIX Yepe3 yCTaHOBJIEHHbBIE Ui KaKIOTO BHUaa 0OOpYMOBAHUSI UYHCIIA
YaCcOB ONEPATHBHOIO BPeMeHM PabOThI, HA3bIBAEMOTO MENICONEPAUUOHHBIMIUL
nepuodamu (Tmo).

[[UK/I TEXHUYECKOTO OOCHYKMBAHMS, KaK U PEMOHTHBIA IIMKJI, OII-
pefiesisieTcsi CTPYKTYPOU U TTPOJIOJIKUTETbHOCTBIO.

Cmpyxmypa uyuxia TO (Cyo) — 3T0 nlepedyeHb olepaliii IJIaHOBOTO
TO, BXoaAmmx B COCTaB IUKJA, ¢ KoddduimeHTaMu, MOKa3bIBAOIINMUI
KOJIMYECTBO OTlepaliiii KakJ0ro BUa B IIUKJIE.
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Crpykrypa nukiaa TO mpeacrasisier cob0il CyMMY BXOASIINX B Heé
onepanuii. [Ipu aToM B KauecTBe KoaduimeHTa Mpu eKeTHEBHO BBITIOJ-
HSIEMBIX ofeparusax yrnorpebssiior 6ykBy "E" (exkemneBHo). Bumpr omepa-
it TO, KOTOpbIE BBHITIONHSIIOTCS HE PEMOHTHBIM IlepcoHasioM (CTaHOY-
HUK, yOOpINKIla) B CTPYKTYPY IMKJIA He BKAOYaoT. Hampumep: cTpykTy-
pa mukgaa TO BKJOUYAET: eKeCMEHHbIII OCMOTp, YeThIpe MOMOJHEHUS CMa-
30YHOTO MaTepuajia, OJHy 3aMeHy CMa304YyHOro MaTepuajia, OJMH 4YacThy-
HBIIl OCMOTp, ZiBe TpoUIaKTUYECKHEe PETyJIUPOBKU U €KECMEHHOe CMa-
3bIBaHMeE, 3aMMChIBAETCS TaK:

Eoe+4Cn+C3+04+2P.

IIpodonacumenvrocmv yuxia TO (Tuo) n IPOTOTKUTETBHOCTD MEXK-
pemonTHoro nepuozaa (THpP) paBHBI MeKay c00OM, TaK KaK BCe ONepaliuu
IJTAHOBOTO TEXHUYECKOTO OOCIYKMBAaHUS BBIMOJIHIIOTCS MEXKIY IBYMSI
MOCJIe/IOBATEIbHBIMU TIJTAHOBBIMU PEMOHTaAMU.

Mexconepayuonnviii nepuod obcayscusanus (Tmo) — 3T0 TEPHOJ
OIIEPAaTUBHOTO BpeMeHH paboThl 000pPYMOBAHUS MEXKAY ABYMsI IOCJIEI0BA-
TEJIbHO BBIMIOJTHAEMbIMU OJIHOUMEHHBIMU OIEePalUsMU TIJIAHOBOTO TEXHMU-
YECKOTO 0OCTyKIMBaHMS.

[Tepuron mexmay AByMs TOCJTEIOBATEIbHBIMU ILJIAHOBBIMU OCMOTpa-
MU Ha3bIBAETCS MeHcocmomposvim nepuooom (To).

[IponomxuTeIbHOCTL MeKoIepaloHHoro nepuoga (Tmo) omnpene-
JIIeTCS IByMS YCJIOBUSIMU:

— TIPOJIOJIKUTENBHOCTh MeKpeMOHTHOTO Tiepuoga (Tmp) moskHa
NEJIUTBCS Ha TPOAOJLKUTEBHOCTh MEKOIePallMOHHOTO TIepuo/ia
(Tmo) 6e3 ocraTka,;

— MeskornepalnoHHbIi mepuos (TMo) 10KeH ABASATHCS OJIVKANIIM
MEHBIINM YHCIY YacoB paboThl obopymoBaHus max TMo, yKasaH-
HOMY B Kapte 1anooro TO.

Hucno ogHOMMEHHBIX onepainuil mianoBoro TO B 1UKJIe paBHO

n= (TMOTMO)_1 = (TMPTMO)_I'

Kapra nuanoBoro TO sBisieTcss cOCTaBHOW YacThiO TEXHUYECKOU
JIOKYMEHTAI[¥, BBICBIJIAMOU 3aBOJOM-U3TOTOBUTEEM C KaxkKIOW eIuHU-
1eit 060pyIOBAHUS U COMEPIKUT:

— TlepevyeHb BceX TMOJIeKalNX BBITIOJTHEHUI0 BUAOB IaaHoBoro TO
00CTyKUBaHUS ¢ KPATKOM XapaKTEePUCTUKON UX COAEPIKaHUSI;

— yncao onepaiuit Oe, Ou, O, Ilp, Na, Mc B nukie TeXHUIECKOTO
00CTyKIBAHUS;

— mo omneparusgm Cm, Csz, P, I1n, Us, Uc — HamOOJBIIUI TOMYCTH-
MBIII MEKOIEPAIMOHHBINA epros 00CayKuBaHus — max TMo;

— TPYAOEMKOCTD BBITIOJTHEHUS KaxK/I0W Olepaliumy,

— COCTaB UCIIOJIHUTEJEH Ka)KI0U Olepaluu.

Crpyxrypy 11K10B TO MOXKHO YCTaHOBUTH 110 JIAHHBIM KapT 1anoBoro TO.
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Jlekiuga 6
IlousaTusg o HaZEeKHOCTU MAaINH

KauectBo m HazexkHocTh. HazmexHocTh MammH — OffHA M3 Xapak-
tepuctuk ux kadecrBa. Corimacno I'OCT 15467-79 (CT C3OB 3519-81)
MO/ Kauecmeom TIOHWUMAIOT COBOKYITHOCTb CBOWCTB IIPOJYKIINH, OIpee-
JISIONIUX CTeleHb ee MPUTOAHOCTU TPU MCTIOJb30BAHUM I10 Ha3HAYEHUIO.
KadecTBO TPOAYKIIMKU XapaKTepU3YIOT MHOKECTBOM ITOKasaTesieil: Ha3Ha-
YeHUsT, TEXHOJOTUYHOCTH, CTaHAAPTU3AINN U YHUPUKAIIMU, 9PTOHOMUYE-
CKUX, JCTETUYECKHNX, IKOJOTUYECKHUX, IaTEHTHO-TIPABOBBIX, HKOHOMMYE-
CKUX U JIp.

OnauM M3 BaKHEWININX TTOKasaTesel, XapaKTePU3YIOIMMNX KaueCcTBO
MaIlliH, SBJSETCS HaJIeKHOCTh. Y POBEHb HAJEKHOCTH XapaKTepHU3yeT
pa3BUTHE TEXHUKM 110 OCHOBHBIM €€ HallpaBJeHUsIM: aBTOMaTHU3aIUN
IIPOM3BOJACTBA, HWHTeHCU(UKAIMU PAOOUNX IIPOIECCOB U TPAHCIIOPTA,
3KOHOMWU TPY/AOBBIX U MaTepuaJbHbIX pecypcoB. Hemocrtatounasa Hamex-
HOCTh MalIMH U 060pYAOBaHUSI BHI3bIBAET OIPOMHbBIE 3aTpaThl Ha MX TEX-
HUYecKoe OOCIyKMBaHME M PEMOHT, TIOTEPU OT IPOCTOEB, epebon B pa-
6oTe TpaHCIIOpTa, CHAOKEHUU HaCeJEHHUs TOILIMBOM, DJIEKTPOSHEPrHeil u
BOJIOI, aBapuu M UX TOCJIECACTBUS C OOJBIINM 9KOHOMUYECKUM YIepOoM
1 4eJIOBEUECKUMHU JKepTBaMu. V30bITOYHAS HaAEKHOCTh MalimH U 060py-
JI0OBaHUs CBs3aHa C HU3KOU 3(MEHEKTUBHOCTHIO UX IPOU3BOJCTBEHHOTO
HCIT0JTb30BAaHUS, TIEPEPACXOJIOM MaTepPUAJbHBIX U 9HEPTreTUUYECKUX Pecyp-
coB. IToaTOMY HaZeKHOCTh MAalIMH U OOOPYAOBAaHUS 3aHHUMAET OIHO W3
IJIAaBHBIX MECT Cpeiu MoKasaTesieid X KauecTBa.

Onpenenenne HaAeKHOCTH. Haldexcnocmvio Ha3bIBAIOT CBOICTBO
oObekTa (MalluHbL, Tprbopa, MeXaHW3Ma, AETaJi) BBIIOJHATh 3aJaHHbIE
(byHKIIMK, cOXpaHsisi BO BPEMEHU 3HAaueHUs IKCIIyaTal[MOHHBIX IOKa3a-
TeJiell B 3aJlaHHBIX IIpejiesiaX, COOTBETCTBYIONIUX 3aJlaHHBIM PeXUMaM |
YCJIOBUSIM ~MCIIOJIb30BAHMS, TEXHUYECKOTO OOCIYKMBAHUSL, PEMOHTOB,
xpanenus u TtpaHcrnoptupoBanus (IF'OCT 27.002-89). Teopus HamexHO-
CTH M3ydaeT 0OI[re 3aKOHOMEPHOCTH, KOTOPBIX CJeAyeT MPUAePKUBATHCS
IIPpU TTPOEKTUPOBAHUM, UCIIBITAHUSX, U3TOTOBJIEHUH, TIPUEMKe U IKCILTya-
Tallud U3JEJUN 7 TOJydeHUus MaKCUMaJbHOW a(P@eKTUBHOCTH UX HC-
nmosb3oBaHusA. OHa BBISIBJISET 3aKOHBI BOSHUKHOBEHUS OTKA30B M BOCCTa-
HOBJIEHUSI PaOOTOCITOCOOHOCTH WM3IEJNI, CO3[[aeT OCHOBBI pacdera Halexk-
HOCTH ¥ TIPOTHO3MPOBAHUS OTKA30B, M3BICKUBAET CIIOCOOBI IOBBIIICHMS
HAJIE’KHOCTU TP KOHCTPYUPOBAHUM U M3TOTOBJIEHUU U3JETUN, a TaKKe ee
COXpaHEHUsI TIPH HKCILIyaTallii, OIpeie/iseT MEeTOAbl cOOpa, yJyera U aHa-
JIN3a CTaTUCTUYECKUX CBEIEHU, XapaKTePU3YIOIINX HAJAEKHOCTb.

CsoiictBa Haze:xHoctH. HajeXHOCTh ABJIgeTCS KOMILJIEKCHOU Xa-
PAKTEPUCTUKON, BKJIIOUYAIOIIEN CJeAYIOIe CBOMCTBA: GE30TKAa3HOCTH,
JOJITOBEYHOCTh, PEMOHTOIIPUTOHOCTh U COXPAHSIEMOCTb.
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Besomrasnocmpio Ha3bIBaIOT CBOMCTBO 00BbEKTAa HEIIPEPHIBHO COXpPa-
HATH PabOTOCIIOCOOHOCTh B TEUEHUE HEKOTOPOrO BPEMEHU WUJIM HEKOTO-
poii HapaboTku. HapaboTKoll HasbIBAIOT HMPOAOJIKUTENLHOCTh WK 00beM
paboThl 0ObekTa. Ee m3MepsaiorT B e€QUHUIAX BPEMEHU, YHCJIOM PabOdYnx
I[IKJIOB, KOJIMYECTBOM IT€PEMEIEHHBIX TPY30B. /[01206euocmb — CBOMCT-
BO 00bEKTa COXPaHATHh pabOTOCIIOCOOHOCTD 0 HACTYILJIEHUS IPEAeIbHOTO
COCTOSTHUSI TIPH YCTAHOBJIEHHOI CHCTEME TEXHUYECKOTrO OOCIYKUBaHUS U
pemonToB. Ilox pemonmonpuzoonocmvio TMOHUMAIOT CBOWCTBO OOBEKTA,
3aKJIIOYAIONIeecss B MPUCIIOCOOJEHHOCTH K IMPEeAyIpeRAeHNI0 U 0O0Hapy-
JKEHWIO TIPUYMH BO3HUKHOBEHMSI €r0 OTKAa30B, IMOBPEKICHWI U ycTpaHe-
HUIO WX ITOCJIEACTBHII IIyTeM PEMOHTOB UM TEXHUYECKOTO OOCIIYKUBAHMSL.
Coxpansiemocmv — CBONCTBO 0OBEKTa HEIPEPBIBHO COXPAHATH MCIIPABHOE
1 paboTOCIIOCOOHOE COCTOSIHHME BO BPeMs M Iocje XpaHeHus ¥ (Wim)
TPAHCIIOPTUPOBAHMSL.

JIIst KOHKPETHBIX BHIOB MAIMH B 3aBUCUMOCTH OT YCJIOBHH MX
IPUMEHEHUsT 9TH CBOICTBA MOTYT KMEThb Pas3JIMYHYI0 OTHOCHUTEIbHYIO
3HaYUMOCTh. Hampumep, ais KpaHa, OTKa3 KOTOPOIO MOKET SIBUTBHCS
IPUYUHOI HECYACTHOTO CJydas WK IIOBJeYb KPYIHbIE YOBITKA OT IIPO-
cToeB, HamboJiee CYIIECTBEHHO CBOMCTBO 0OE30TKA3HOCTH, a sl KOHBEii-
epHOIl JIMHUKU C BMECTUTEIbHBIMK IIPOMEKYTOUHBIMU €MKOCTSIMU — CBOIi-
CTBO PEMOHTOIIPUTOAHOCTH, TaK KaK HEIPOJOJIKUTEIbHbIE OTKA3bl He
BJIUSIOT Ha IIPOU3BOAUTEIbHOCTD JIMHL.

B Teopuy HajeKHOCTU PasjUYaiOT: COCTOAHUS — HUcIpaBHOe (uc-
IIPaBHOCThH), HEMCIIpaBHOE (HEHUCIIPaBHOCTH), paborocmocobHoe (paboTo-
crocobHOCTh), HepaboTocrmocobHoe (HepabOTOCIIOCOOHOCTD) W IIPEIeib-
Hble COOBITUS — MOBPEXKIEHHE M OTKa3. B MCIIPaBHOM COCTOSHUU OOBEKT
COOTBETCTBYET BCEM TPeOOBAHUAM HOPMATUBHO-TEXHUUYECKOMN JTOKYMeHTa-
I[MY, a B HEUCIIPABHOM COCTOSHUU — HE COOTBETCTBYET XOTs Obl OJLHOMY
3 HUX. B paboToCIiocOOHOM COCTOSHUM OOBEKT CIIOCOOEH BBIMOJIHATD
3ajaHHble (DYHKIMKM U COXPaHSTh 3HAYEHHUsI BCEX ITapaMeTPOB B Ipejeiax,
YCTaHOBJIEHHBIX HOPMAaTUBHO-TEXHUYECKOW jokyMeHTtanueir. Hepaboro-
CIIOCOOHOE COCTOSIHME — HTO TaKOE€ COCTOSIHME, MPH KOTOPOM 3HadeHUe
XO0Ts1 ObI OZHOTO W3 IapaMeTPOB HE COOTBETCTBYET ITUM TPEeOOBAHUSIM.
[Torsarre "HCHpaBHOCTH' IHIMpe MOHATHSA "PabOTOCIIOCOOHOCTH": MCIIpaB-
HBbIIT OOBEKT YAOBJETBOPSIET BCeM TpebOBaHUAM, a PabOTOCIOCOOHBIN —
JIUIIb T€M, KOTOPbIE 00ECIeYnBaOT €ro HopMajbHoe (DYHKIIMOHUPOBAHME.
Hampumep, KoHBeliep ¢ HeOOJBIINM OBPEKIEHUEM JIEHTHI PaboTOCIIOCO-
OeH, HO HEHMCIIPaBEH.

[IpeeIbHBIM COCTOSIHMEM Ha3bIBAIOT TaKOE COCTOSIHHE OObBEKTa,
P KOTOPOM €ro JajibHeilas 9KCIUIyaTalisl J0JKHA OBbITh IIpeKpalieHa
BCJIEJICTBUE: HEYCTPAHUMOIO HapylleHus TpeboBaHWI 0e3011acHOCTH; He-
YCTPAHMMOIO M3MEHEHUsI IapaMeTpPOB II0 CPAaBHEHMIO C 3aJaHHBIMU 3Ha-
YEHUSAMHU, HEYCTPAHUMOIO CHUKeHUS 9(hPEKTUBHOCTH HKCILIyaTalllun
HIKE JIOIYCTUMON; HEOOXOAMMOCTH IIPOBEAEHUs CPEJAHEro WM Kallu-
TaJIbHOrO pemMoHTa. Hampumep, mpegeabHbIM MOKET ObITh COCTOSHHE Ka-
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HaTa, [IPH KOTOPOM OH IIOJJIEKUT BBIOpaKoBKe corsiacHo IIpaBwmiam; co-
CTOSTHUE TOPMO3a, KOT/la TOPMO3HOW MOMEHT He cooTBeTcTByeT IlpaBu-
JlaM; COCTOSIHME KpaHa B IIE€JIOM TI0 OKOHYAaHWIO YCTAaHOBJIEHHBIX CPOKOB
AKCILIyaTalluu /10 KaluTaJabHOTO (CpeliHero) peMoHTa, B COOTBETCTBUU C
Enunon cucremon I111P.

ITospeacdenuem Ha3pIBAIOT COOBITHE, CBSI3aHHOE C HapyIIEHHEM HC-
IIPaBHOCTH 00BEKTA WM €r0 COCTaBHBIX yacTeil. OHO MOKeT OBITH CyIIe-
CTBEHHBIM (SIBJIAThCS TPUUNHON HapylmeHust paboTOCIOCOOHOCTH) M He-
cyliecTBeHHbIM (IIpU coxpaHeHun paboTocmocodbHoctn). Hampumep, ma-
JieHre KPYIHOTO KycKa Tpy3a Ha JIeHTYy KOHBeliepa BbI3BAJIO CKBO3HYIO
Ipo6OMHY. JTO JKe BO3AEHCTBHE MOIJIO BBI3BATh CKBO3HOI IIPOLOJIBHBIN
IOpe3 JIEHTHI, ecJIi Obl YHABIIMII KYCOK 3aCTPSII B 3arPy30YHOIl BOPOHKE.
B 1epBoM cirydae KoHBelep ocTaics paboTOCIIOCOOHBIM, a BO BTOPOM €r0
paboTOCIIOCOOHOCTh OblIa HapyllleHa, TaK Kak I'Py3 IPOCHINAJICI B MeCTe
1mope3a, U KOHBelep aKCIJIyaTUpPoBaTh cTajo Heab3s. HekoTopbie He3Ha-
YUTeJbHbIE TIOBPEXKIEHNS CO BPEMEHEM MOTYT IepeXOJuTh B 3HAUUTEJb-
HbIE C OTKa3aMu O00BeKTa.

Omxasom Ha3bIBAIOT COOBITHE, 3aK/I0YAOIleecsl B HapyIIEHUU pa-
6orocrnocobHOCTH 0ObeKTa. IIpusHaku (KpUTEpUM) OTKa30B yCTaHABJIM-
BAIOT HOPMATUBHO-TEXHUYECKOU gokyMeHTalueil. IIpu kinaccudukanmum
OTKa30B IMPUMEHSIOT TEPMUHbBL: HE3aBUCUMBI U 3aBUCUMbBIN, BHE3AIlIHbIN
U TIOCTENEeHHBIN, IMepeMeKatoNuiics, KOHCTPYKIIMOHHBIN, TPOU3BOICTBEH-
HbI 1 9KCIJIyaTallMOHHBIA U JIp.

Hesasucumvim OTKa30M Ha3bIBAIOT OTKa3, He 00YCJOBJIEHHBII OTKa-
30M JIPYroro oObeKTa, B OTJIUYNE OT 3A6UCUMOZ0, BOSHUKHOBEHIE KOTOPO-
IO CBSI3aHO C OTKA30M OJHOTO WJIM HECKOJbKUX APYTUX OOBEKTOB AaHHOM
CUCTEMBL. Buesanuvie OTKa3bl XapaKTEPU3YIOTCSI CKaYKOOOpPa3HBIM HEJ0-
MyCTUMBIM M3MEHEHHEM OJHOTO WJIM HECKOJbKUX 3aJJaHHBIX ITapaMeTpPOB
oObekTa. Bo3HUMKAIOT OHM, KaK IPaBUjIo, 6e3 IPEeIIIecTBYIOINNX CHUMIITO-
MOB B pe3yJibTaTe HeOJarOmpUsTHOTO COYETaHUsS BHEIIHUX BO3JEHCTBUI,
IIPEBBIMIAIONINX BO3MOKHOCTH 00BEKTa K MX BOCIHpHATHIO. Hamie Bcero
IIPU TaKUX OTKa3ax M3JeJiie COBCEM He MOKET BBINOJIHATh CBOUX (DYHK-
uii (ITOJIOMKa Bajia MeXaHu3Ma I0fbeMa, OOPBIB TATOBOW IENMN WJIN
IOABEMHOTO KaHaTa W Jp.). BHesamHble OTKasbl MOAOOHOTO Poja Ha3bi-
BaIOT OTKazaMW @yuxyuonuposanus. Ilocmenennvie OTKa3bl, CBsI3aHHbIE,
KaK I[PaBUJIO, C MPOIleccaMy M3HAIIMBAHUS, KOPPO3UU, YCTAJIOCTU U TOJI-
3y4ecTHd, XapaKTepU3yIOTCS IOCTEIIeHHbBIM W3MEHEHWeM OJHOTO WU He-
CKOJIBKUX IapaMeTpoB OObEKTa € BBIXOAOM KX 3a JOMYCTUMBIE IIPEIE/IbI
(HemomycTUMOE CHUKEHWE MOIITHOCTUA JIBUTATeNsI B pe3yJbTaTe M3HOCca
aeTajsiel MUJIWHAPOIIOPIIHEBON T'PYNIIbl; HEJOMYCTUMOE YBeJUYeHUEe TOP-
MO3HOTO IyTU B pe3yJbTaTe M3HOcA JeTajell TopMo3a W Ap.). Takue ot-
Ka3bl B JINTEPAType HA3bIBAIOT NAPAMEMPUUECKUMU.

Ilepemenxcarowumucsi HA3bIBAIOT MHOTOKPATHO TOBTOPSIIONIMECS OT-
Ka3bl OJHOTO W TOTO K€ XapakTepa, 00ycJoBieHHBbIE nedeKTaMu KOHCT-
PYKIIUM, HapyIIeHUEM IIpollecca M3TOTOBJIEHUS, HU3KUM KauyeCTBOM MOH-
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Ta)ka, HEIPaBUJIbHON aKcinryaramnueil. [logoOHble OTKa3hl HA3bIBAIOT TaK-
Ke cucmemamuueckumu. Jlenenne OTKA30B Ha KOHCMPYKUUOHHDLE, NPOU3-
godcmeennvle N IKCHAYAMAUUOHHbLe, CBSI3BIBAIOT C TE€M, Ha KaKOW CTaauun
JKU3HEHHOTO IIMKJa 00BhEeKTa OMYIeHbl HECOBEPIIEHCTBA WM HApPYIIEHBI
yCTaHOBJIEHHBIE ITPaBMJIa, HOPMBI, TpeOOBAHUS U YCJIOBHUs, 00YCIOBUBIIINE
BO3HUKHOBEHIE OTKa3a.

Pazanyaior TakyKe OTKas3bl NOJLHbGLL, TP KOTOPOM OOBEKT HE MOIKET
(byHKIIMOHUPOBATL (HANIpUMep, MPU YIIOMSIHYTON IOJOMKe BaJja), U udac-
MuuHbLL, TIOCJIE KOTOPOTO OOBEKT MOKHO MCIIOJIb30BaTh 10 HAa3HAYEHUIO,
HO ¢ MeHblnell addexTuBHOCTRIO. HampuMep, mpu OTKase CBeYM 3a/KHTa-
HUSI aBTOMOOWJIBHBII KPaH MOJKET JABUTAThCS, HO C METIIE CKOPOCTHIO
M3-3a TaJeHus MOIIHOCTH ABUTaTesisl. B aToM cilydae OTKa3 caMoil cBedn
OyzeT IOJIHBIM, a OTKa3 KpaHa — YaCTHUYHBIM.

BoJIbIIMHCTBO OTKa30B CBs3aHO € HEOOPATHMBIMHU IIPOIECCAMU B
MainHax (mporeccaMy crtapeHrst). VIX BHENTHUMU IIPOSIBJICHUSIMU SIBJIsI-
I0TCS: paspylneHue, gedopMainysi, U3MEHEeHHe CBONCTB MaTeprayioB (Me-
XaHUYECKUX ¥ MATHUTHBIX, CTPYKTYPbI, XUMUYECKOIO COCTaBa), 3arpsi3He-
HIE CMAa304YHOrO MaTepuaja M TOILINBA, pasbemaHue (KOppO3us, 303N,
KaBUTALlMs, IIporap, TpeumHooOpasoBaHue U Jp.), HapocTOOOpasoBaHUe
(HaJMIaHuWe, Harap, sapalliBaHe OTBEPCTHIl — objuTepanus U Ap.), U3-
MEHEHUE CBOMCTB IOBEPXHOCTHOrO ¢Jios (LIEpOXOBATOCTH, TBEPIOCTH,
HAIPSKEHHOTO COCTOSHUS W JIP.), M3HammMBaHue (UCTUpPaHUe, YCTaJIOCT-
HOE paspyllleHre MOBEPXHOCTHBIX CJIOEB, CMSTHE, IEPEHOC MeTaslia), W3-
MeHeHHe YCJIOBMI KOHTakTa (ILIONAAM KacaHusl, CILIOIIHOCTH CMa304HO-
ro marepuana u ap.). Hambonee xapakrepubivu s I[ITM BHemHumun
IPOSIBJICHUSIMU TIPOIIECCOB CTapeHUsI SIBJISIOTCS paspylleHre ¥ W3HAIIK-
BaHue geraseil. VIx nmpupona 6osee moapoObHO paccMOTpeHa HUKe.

[Ipu aHaiu3e OTKA30B U MOBPEXKAECHUN pacCMaTPUBAIOT UX IIPUYU-
Hbl U TOCIeACTBUA. [IpruynHamMu oTKa3a MOIYT ObITh Ae(EKThI, JOIMYIIeH-
HbIE TIPY KOHCTPYMPOBAHUH, MPOU3BOACTBE U PEMOHTAX, HApPYIICHMS Ipa-
BUJI M HOPM 9KCILIyaTalllH, PasJnYHOrO POja IOBPEKICHUS, a TaKKe €C-
TECTBEHHBIE MPOIIECCHl M3HANINBAHUS M cTapeHus. IlocaencTBus oTkasa —
SIBJICHWSI, TIPOIIECChI M COOBITHSI, BO3HMKIIHE IIOCJTIEe OTKasza (IOBpexie-
HUSI) U B HEIOCPEICTBEHHON NMPUYMHHON CBSA3W ¢ HUM (HAIpUMep, Iaje-
HHE Ipy3a BCJIEACTBHE 0OpbhIBa KaHATa).

O6bekThl. Pasinyaior BoccTaHaB/IMBaeMble U HEBOCCTAaHAB/IUBaE-
Mble 00beKTBL. Boccmanasnusaemviii 00beKT — OOBEKT, HCIIPABHOCTh KO-
TOPOTO TIPY BO3HMKHOBEHUU OTKa3a WJIM TOBPEKICHUS IMOIJIEKUT BOC-
CTAaHOBJICHUIO B PacCMaTPUBAEMOIl CHUTYaIlUU;, HEBOCCMAHABIUBACMDLIL
00BeKT — OOBEKT, He TOJIeKANMI BOCCTAHOBJICHUIO. Bce MalllMHbl OTHO-
CAT K YKCJy BOCCTAaHABJIMBAEMBIX, a OTHEJbHbBIC UX 3JIEMEHTHI MOTYT OBITh
KaK BOCCTaHABJIMBAEMbIMHU, TaK W HEBOCCTaHaBJIMBaeMbIMU. Hampumep, K
YKCJIy MOCJAEAHUX OTHOCAT IOANIUIHUKYA KadyeHWs, KJIMHOBbIE DPEMHHU,
CTaJbHble KaHATbhI, M3HOIIEHHbIE IPUBO/HBIE 1M, YILJIOTHEHUSI, HEKOTO-
pble BJIEMEHTBI 9JIEKTPOOOOPYAOBAaHUS U JP., T.e. TO, YTO HEBO3MOXKHO
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BOCCTAaHOBUTH B YCJOBUAX 3KcILTyaTauuu. Hepenko K HUM OTHOCAT Tak-
’Ke 3ybuarble KoJieca, Basibl, 3yOuaTbie MYy(TbI, KpeleKHbIe U3IeTUS U
Jpyrue 3JeMeHTbl, BOCCTAHOBJIEHUE KOTOPbIX HEBBITO/IHO.

IloTrok oTtkazom. HarssimHoe mnpejcraBieHue O HaJleXKHOCTU MalluH
nafot rpadukn ux paborsl. Ha ropusonTambHO# ocu rpaduka OT HEKOTO-
poro HadajbHOro MoMeHTa O OTKJIAABIBAIOT ITEPUOAbI BPEMEHH PaOOThI
(pa), peMOHTOB (pe), BBINIOJHSAEMbIX IIPU BO3HMKHOBEHUU OTKa3a, U TeX-
HUYECKUX OOCHYKUBaHWI — TNPOGUIAKTHK (7p). ITH TEPUOAbI MOTYT
OBITh Pa3JIUYHBIMU 110 IMIPOJOJLKATENBHOCTH M 4epefoBaHuio. Ilpu Bceit
IIPOCTOTE TaKOoil rpaduK COAEPKUT OOUIMPHYIO0 MH(POPMAIIIO O HaIeKHO-
CTU MallUHbL. Ecjan NpoMexxXyTKu pa KOpOTKHe — MalllMHa MMeeT HU3KYIO
6€30TKa3HOCTh, a JAJUHHbBIC YYACTKU pe U NP CBUIAECTEIbCTBYIOT O HU3KHUX
PEMOHTOIIPUTOHOCTA W 3JKCIJIyaTal[MOHHON TexHosornuyHocTu. [lo rpa-
(bUKy MOXKHO CYJIUTb M O JOJTOBEYHOCTU MAIIUHBI: YeM JJINHHee Iepuo-
JIbI, TEM BBIIIE OJTOBEYHOCTH. I10 oTpeskam pa pabOThI MOKHO IIOCTPO-
uTh TpaduK MOTOKa OTKa30B. OTPe3KU HA HEM COOTBETCTBYIOT OTpe3KaM
pa 1o TpadpuKy pabOTHI.

PesepBupoBanne — IpHMEHEHNE JIOMOJHUTETHHBIX (M30BITOYHBIX)
cpeficTB ¥ (MJIN) BO3MOKHOCTEN € I[EJIbI0 COXpaHEHMsT pabOTOCIIOCOOHOTO
COCTOSTHUST 00BEKTA TIPU OTKA3€ OAHOTO WM HECKOJBKUX €r0 3JIEMEHTOB.

Paznuuator ciexyronie BUAbI Pe3ePBUPOBAHUSL 00ujee, TIpU KOTO-
POM pe3epBUPYIOT OOBEKT B IejoM (HalpuMmep, BMeECTO TpebOyroleiics
OJHOW MAaIIMHBI yCTaHABIMBAIOT ABE, TPU M OoJiee); BPEMEHHOE — C HC-
II0JIb30BAaHUEM pPe3epBOB BpeMeHU (HaIrpumep, BTOPON U TPeThell CMEeHBbI);
PyHKUUOHAILHOE — ¢ WCIIOJH30BAaHUEM CIOCOOHOCTU 2JIEMEHTOB BBIIIOJI-
HATH JOIOJHUTEIbHbIE (DYHKIUN (HAIIPUMEP, CIOCOOHOCTh KaHATOBEIY-
Iero MmiuBa Judra MpeJoXpaHaTh KaHaThl OT 00PbBIBA); HAZPY304HOE — C
HCIIOJIb30BaHUEM CIIOCOOHOCTH 00BEKTa BOCIPUHUMATH JOIOJTHUTEIbHbIE
HATPy3KH, o0eclieurBaTh IOBBIIIEHHYIO TPOU3BOIUTEIBHOCTD W [IP.; 3a-
MeujenuemM — C BBITOJHEHUEM JPYTUM OOBEeKTOM (DYHKIIMI OTKA3aBINETO
oObekTa (HAIpUMep, YCTAaHOBKA aBapUIHOTO TOPMO3a); CMEULAHHOE — C
COBMEIIIEHUEM PA3JUYHBIX BUJ/IOB PE3E€PBUPOBAHUS; NOCMOSHHOE — C
(OYHKIMOHUPOBAHUEM PE3EPBHBIX 2/1eMeHTOB (0OBEKTOB) HapaBHE C OC-
HOBHBIMU U Ap. Hamnbosee pacrpocTpaHeHHBIM SIBJISIETCSI 001Iee pe3epBu-
pOBaHMe: P MUHUMAJIbHO HEOOXOAMMOM OIHOM JHU(TE B JKUJIOM IOME
yCTaHABJIMBAIOT [[Ba, IIPU [BYX HEOOXOAMMBIX HCKAIATOPAX yCTaHABJIMBA-
0T TpU WU 4deTbipe U T. . OTHOIllEHWE 4YuCa pPe3ePBHBIX 3JIEMEHTOB
(00BEKTOB) K YHCJIYy PE3ePBUPYEMBIX HA3BIBAETCS KPAMHOCMLIO pe3eped.
PesepBupoBaHue ¢ KpaTHOCTBHIO, PABHOW eIWHMUIIE, HA3bIBAETCS OyOIUPO-
sanuem. JlybnupoBanne — HanboJsiee S5KOHOMUYHBIA BUI OOIIEro pesep-
BUPOBaHMUS.

Jls pelieHusT MpakTUYECKUX 3ajad 110 OIleHKe HaJeKHOCTU HeoO-

XOAUMbI €€ KOJMNYECTBEHHbBIE M3MEPUTEIN, KOTOPbIE HA3bIBAIOT IIOKa3aTeE-
JAMHMN HAaJEXHOCTH. Paznnuaior €ANMHNYHbIE M KOMIIJIEKCHbBIE IIOKA3aTEJIN.
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EQVMHWYHBIA TOKa3aTeJb KOJWYECTBEHHO XapaKTePH3yeT TOJIbKO OJHO
CBOMCTBO HaJeKHOCTU OObBEKTa, a KOMILIEKCHBIH MOKET OJHOBPEMEHHO
XapaKTepu30BaTh HECKOJbKO €r0 CBOICTB.

ITokasaTtean 0e30TKa3HOCTH. Beposmmuocmv 6e3omxasnoil pabomoi
— BEpPOSITHOCTh TOTO, YTO B IIpejesiax 3aJaHHON HapaOOTKU WM 3aJaHHO-
ro MHTEpBaja BpPeMeHH ¢ OTKa3 oObekTa He BO3HMKHeT. Ha ocHoBaHuuM
OIBITHBIX JAHHBIX CTATHCTUYECKash BEPOSITHOCTh 0€30TKa3HOW pabOThI OII-
penensiercss 1o Gopmyse. O603HAUNUB 7 YKCI0 OOBEKTOB, OTKA3aBIINX KO
BpeMeHH ¢, u3 obmiero uucjaa HabaogaeMbix 00beKToB N, paboTocimocoo-
HBIX B HAYaJbHBII MOMEHT BpeMeHH ¢ = 0, mosydmm:

P@) = (N = /N,
rie (N — r) — uncio oObeKTOB, TPOPAdOTABIINX OE30TKA3HO /10 MOMEHTA
BpeMeHU L.

Ecnu oTkas cBsizaH ¢ J0porocrosiilell Wjiu aBapuiiHO OIlaCHOU 3a-
IEPKKON TTPOU3BOJICTBA, a TaKKe JIJIsT OTBETCTBEHHBIX 3JIEMEHTOB MAINH
(Kproku, Bajibl, 3y0Ouarble Kojieca W Jp.), PEKOMEHIYETCS IIPUHUMATh
P@) 2099, a eciu oTka3 MOKeT IPUBECTH K HECYACTHOMY CJIydalo,
P(t) > 0,9999. Ecim oTKa3 He CBSI3aH C TSKEJIbBIMHU ITOCIEICTBUSIMHU U BBI-
3bIBae€T He3HAUUTEJTbHbIE HKOHOMHUYECKHE TIOTEPH, UYTO COOTBETCTBYET
IpaKTHUKe MCIIOJb30BaHNsS MHOTUX MAIWH, TO JONyCTUMOe 3Hadyenune P(t)
B MHTEpBaje ¢ MPUHUMAIOT HAMHOTO HIJKE YKa3aHHOTO WJIK BOOOIIE 3TOT
IOKa3aTesib He HOPMUPYIOT.

Cpeonss napabomrxa T, 0o omkaza — MaTeMaTHIECKOE OKUIAHUE
HapaGOTKHU 0 MEepBOTO OTKasza. Ee ompelessioT sl HEeBOCCTaHABJINBae-
MBIX OOBEKTOB TAaKMX, KaK KaHATbI, HMOJIIAIHUKNA KAaueHUs, KPIOKA M JIp.
[Tpu mnane ucnbitannii (N, U, N) mo TOCT 16504-81 aroT mokasareib
oTIpeiesIsieTcs CTAaTUCTUYECKH OTHOIIEHWeM CyMMbI HAPaOOTKHU ¢ UCTIBI-

TYeMBIX 0OBEKTOB JI0 OTKa3a K KOJIMYECTBY HabGJII0gaeMbIX 00BEKTOB N:
T,=>t/N.

B psange ciaydaes OoJiee HarJsiiHBI JAPyrHe IOKasaTeau 0Oe30TKa3HO-
CTH, B YaCTHOCTH, UHMEHCUBHOCMb OMKaA308 A (1) W napamemp nomoka
omKrasoe wy. IloHaTre 06 MHTEHCUBHOCTA OTKa30B M(7) ¥ crocobax ee oOII-
penenenns gaHo Bbirre. COTJIACHO OTPACJE€BOMY CTaHIAPTy MMOKa3aTesb @y
HCIIOJIb3YIOT B KauecTBe 00s3aTEJbHOTO /IS IOAbEMHO-TPAHCIIOPTHBIX
MAIllMH, BHE3allHbIiI OTKAa3 KOTOPBIX MOYKET IIPUBECTH K aBapuUu WJIN
OOJIBIIMM HKOHOMHYECKUM TIOTEPSIM, a TaKKe JJisi MaIliH, [TE€PEBO3SIIUX
JMoell B MecTax MUX CKOIieHus (MudThl afMUHUCTPATUBHbBIX 3IaHUM, 9C-
KaJIaTopbl U JIp.). 3HAUeHUe @y OlIPeIeisIioT 110 (hopMy.Jie:

, :nb/Zti,

r7ie 1, — KOJWYeCTBO BHE3AITHBIX OTKA30B, 3aPETUCTPUPOBAHHBIX B MEPHUOJ
HabJoieHusT; Xt, — HapaboTKa 3a TOT JKe MEPHOI.
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Hapa6bomxa T, na omxas — oTHolIeHHe HapabOOTKH BOCCTaHABJIN-
BaeMOro OOBEKTa K MaTeMaTHYeCKOMY OKHIAHWIO YKCJA €r0 OTKa30B B
TeuyeHne 3Toil HapaboTku. HapaGoTKy Ha OTKa3 CTAaTUCTHYECKU OIpejie-
JITIOT OTHOIIEHWEM CYMMAapHOW HapaOOTKU Xf; BOCCTAaHABIMBAEMbIX 00bEK-
TOB K cyMMapHOMY uuciy N, OTKa30B 3TUX O0BEKTOB:

1
T =—)>1t.
o Noztl

HpI/I IKCIIOHECHIIMA/JIbHOM pPaCIIpE€/€JIECHNN OLI€EHKA Hapa60T1<1/1 Ha OTKa3
_1 1

A0 A

IIpu A=o,

HapaboTka Ha OTKa3 3aBUCHUT OT JJIUTETBHOCTU MEPUO/A, B TeUEHUE
KOTOPOTO OHAa OTIPE/IENISIETCSI. ITO OOYCIOBIEHO HEMOCTOSTHCTBOM Xapak-
TEPUCTHK TOTOKAa OTKa30B. Hampumep, B mepuon npupaboTku HapaboTKa
Ha OTKa3 MeHbIle, 4eM TIocJje ero okoHuyanus. M B mepuoj, npemiiect-
BYIOIUI KallMTAJIbHOMY PEMOHTY WJU NPO(MUIAKTHKE, OHA CHOBA yMEHb-
1IaeTcsl.

ITokasaTenn AOATOBEYHOCTH. [amma-npouenmuviii pecypc — HapabOT-
Ka, B TeYyeHHe KOTOPOH OODBEKT He JOCTUTHET IMPENeJbHOTO COCTOSHUS C
3aJlaHHON BeposTHOCTBIO y (% ). Hampumep, ecan y = 90%, To coorBet-
CTBYIOIIUI pecypc Ha3bIBAIOT "/IEBSIHOCTOIIPOIIEHTHBIM PECYPCOM .

st maccoBbix u kpynHocepuitabix uznesuii [ITM OCT 24.190.03-83
yctanaBanBaioT 90%-HBIII pecypc M0 KanuTaiabHOTO pemonTa. [l ero
OIpEIEIEHUsT PEKOMEH/IYETCsT: YCTaHOBUTh HAOJIOCHUE 3a Ompe/e/eHHbIM
KosimgectBoM 00bekToB N = 10i (rzme i — 1ejioe 4ucjo He MeHee 5); 3aperu-
CTPUPOBATh HAaWMEHbBIINE Pecypchl B KOJIMYECTBE i; NMPUHSATh B KauecTBe
90%-Horo pecypca HarOOJBIINI U3 9TUX pecypcoB. Hampumep, ycraHOBUB
HaOmonenne 3a 60 KpaHaMu, 3aperuCTPUPOBATIN pecypchl 6 KaHATOB (i =
6) 97, 110, 121, 130, 138 u 142 nus; 90%-HbIil pecypc KaHATOB B 3TUX yC-
JIOBUSIX MOKHO TIPUHATH paBHbIM 142 musm. [[ns onpenesnenus 80 % -Horo
pecypca TPHILIOCH ObI TPOAOJLKATH HaOMOEHe 10 3aMeHbI enfe 6 Ka-
HATOB Ha JII0OBIX 13 60 HabM0ZaeMbIX KpaHaX.

B o61ieM Buje raMMa-IIpOIIEHTHBII Pecype ONPesessaioT Mo TpaduKy
bynknmnu P(t).

Cpeonuil pecypc — mareMaThuecKoe oxujanue pecypca. Ilpu Hammanu
JIAHHBIX O pecypce (cpoke cys:kObI, Cpoke coxpaHsieMocTr) N 00beKTOB CTa-
TUCTUYECKasd OlleHKa CPeIHero pecypca

X = Zx

1 N
N&

i

T7le X; — Pecypchl 0OBEKTOB.
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Jlyist HeBoCCTaHABIMBAEMbIX M3JEIMii 0cO00 OTBETCTBEHHOTO HasHa-
YeHUs UCTIOJIB3YIOT MTOKa3aTes b JI0JTOBEYHOCTH, Ha3BAaHHBIN HASHAUECHHBIM pe-
cypcom. Tlox HIM TIOHUMAIOT CyMMapHYI0 HapabOOTKy OObeKTa, TIPU JOCTHIKE-
HIM KOTOPOI 9KCILIyaTalns AOJKHA OBITh IIpeKpalleHa He3aBUCHMO OT €To
COCTOSHUS. IJTOT TOKa3aTeb WCIOJb3YIOT TIPU YCTAHOBIEHUU TTEPUOINIHO-
CTH TEXHIYECKOTO OOC/IY;KUBAHMS ¥ PEMOHTA MAIIIVH.

I[To OCT 24.190.03-83 a1 maiimH HOPMUPYETCSI CPEIHUN pecypc 10
KalMTaJIbHOTO PEMOHTA WM JI0 CIIUCAHUS, TIPA 9TOM KosimdecTBO N 3aperu-
CTPUPOBAHHBIX BEJTMYUH PECYPCOB ¢; PEKOMEHAYETCSI NTPUHUMATh HE MeHee
10 (N > 10).

Y GoJIBIIMHCTBA MAIIMH PECYPCHI 0 CIMCAHUS BEJUKH ¥ HOPMUPOBA-
HUE CPEHEro pecypca /10 CIUCAHWS /I HUX ITPAKTUYEeCKU He MMeeT 3Hade-
HISI M3-32 OTJAJIEHHOCTH CPOKOB ITPEIBSABICHIS TIPETEH3UI O HeCOOIONECHIN
9TOTO TTOKA3aTeJIsl.

[Tokazarem1 peMOHTOITPUTOTHOCTH: 8EPOSIMHOCT B0CCMAHOGNCHUS B 3a-
JlaHHOE BPeMsI U cpediee épemst eoccmanosiienus. 11epBolii U3 HUX — Bepo-
SITHOCTD TOTO, YTO BPEMsI BOCCTAHOBJICHNsI OOBEKTa TIOC/IE OTKa3a He IPEBbI-
CUT 3aJIaHHOTO, BTOPOII — MaTeMaTU4ecKoe OKUJaHNe BPeMEHU BOCCTAHOB-
senus. Ilox BpeMeHeM BOCCTAHOBJIEHUS TO/IPA3yMeBAIOT CyMMapHOe BpeMs,
3aTpaurBaeMoe Ha OOHapysKeHUe, MOMCK IPUYMHBI U yCTPaHEHHEe MOCIeACT-
BUII oTKasa. llpy HammIMmM CTaTUCTUYECKUX MAHHBIX O JJIUTETbHOCTH T, ,
Ty, wy T, BOCCTAHOBJIEHUST M OOBEKTOB OIEHKA CPEJHEr0 BPEMEHU BOCCTa-
HOBJIEHUS

L
m i

ITU TIOKA3aTeI PEMOHTOITPUTOHOCTH OTPACJIEBBIMU JIOKyMEHTAMU JIJIsT
MaIllMH He TPeyCMOTPEHbBI, XOTS B psjie cJydaeB UX HOPMUPOBaHUE Iieie-
coobpasHo, HarpuMep, npu wucroab3oBanun [ITM 6e3 pesepBupoBaHus B
KOMILJIEKCE C JPYTUM TEXHOJOTUYECKHM 00OPYIOBAaHMEM, KOT/A JIMTEIbHBIN
IIPOCTON JIUIITb OJTHOM M3 MalllMH MOKET HaJI0JITO BBIBECTU U3 CTPOSI BECh
TEXHOJIOTMYECKUI KOMILIEKC U IOBJI€Yh 3a COOOI KPYITHbIE 9KOHOMHYE-
ckue moTepu. Ilokasatenmm pPeMOHTONPUTOMHOCTA BAKHBI U JIJIS TaKUX
I[TTM, kak mudThl, 2cKaJaTOpbl, KaHATHBIE AOPOTH, (DYHUKYJIEPHI U P.,
IUTEbHBIE TTPOCTOM KOTOPBIX MPU BHE3AITHBIX OTKa3aX XOTsS M He BCeTa
BBI3BIBAIOT TPSIMble 9KOHOMHYECKHE TIOTEPU, HO CBS3aHbI C JI€30praHu3aIli-
el IBVKEHMST ¥ OOJIBIIMMU Hey00CTBAMU JIJIsI TIOJIb3YIOIIMXCS UM,

ITokasarein COXPaHAEMOCTH: ZaAMMA-NPOUCHMHbIL W CPEOHUL CPOKU
coxpansemocmu. IlepBblil MOKazaTesb — CPOK COXPAHSAEMOCTH, KOTOPBIA Oy-
JIeT JTOCTUTHYT OOBEKTOM C 3aJaHHOI BEPOSATHOCTHIO ¥ (%), BTOPON — Ma-
TeMaTU4ecKoe OXKujlaHue cpoka coxpaHsieMocTr. CpoKOM COXpaHsSIeMOCTH Ha-
3bIBAIOT KaJICHJAPHYIO TPOJO/LKUTEIbHOCTh XpaHeHus1 U (UJn) TPaHCIOP-
TUPOBAaHMWS OOBEKTA B 3aJaHHBIX YCIOBHUSX, B TeUEHHE M IOCJE KOTOPOI
COXPAHSIOTCS 3HAUYeHUs 3aJaHHbIX TIOKa3aTeslell B yCTAHOBJEHHBIX IIpejie-
gax. Jljms MHOTMX MaIlliH TIEpUOjl MEXKIy OTIpPaBKOW UX C 3aBoja-
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M3TOTOBUTEJIS 0 TOAAYM B MOHTK MOKET MCUMCIATHhCA romamu. [Ipm co-
OJIIOIEHIY TIPABUJI TPAHCIIOPTUPOBAHUS U XPAHEHUS 9JIEMEHTHI MaIIH, KaK
IIPaBUJIO, He M3MEHSIOT 3a/laHHbIX ToKazaTeseil. Ho mMmeloTcs m Takme Mma-
IIMHBI, Y KOTOPBIX MPU JJINTEJBHOM XPAaHEHUW OHU CYNIECTBEHHO YXY/IIIAf0T-
ca. [lng HuX 1eecoob6pasHO HOPMHUPOBaHUE IOKa3aTesieil CoXpaHseMo-
ctu. MeTonbl UX Omnpefie/ieHus aHAJOTUYHBI METO/IaM OTIpe/iesIeHus] raM-
Ma-TIPOIEHTHOTO M CPEIHETO PECYPCOB.

KoMIuiekcHble TIOKazateau Haje;KHocTH. V3BectHo Oosee 10 Ta-
KuX Mmokasateseid. VI3 HUX Tpu perjaMeHTUPOBAaHBbI OTPaCJieBbIM CTaHap-
tom OCT 24.190.03-83.

Koagppuuyuenm zomosnocmu onpejiensieTcss OTHOIIEHUEM CYMMapHO-
ro BpeMeHHU MpeObIBaHus HabII0ZaeMbIX 00BEKTOB B PabOTOCIIOCOOHOM

N
COCTOsTHUU Z; K IpousBeseHnio uncaa N 3TuX 0O0bEKTOB Ha MPOIOJIKHI-
i=1
TEJIbHOCTDb TD BKCHJIyaTaHI/II/I 3da HCKJIIOYEHUEM HpOCTOGB Ha HpOBGZ[eHI/Ie
ITJIAHOBBIX peMOHTOB N TEXHNUYECKUX 06CJIy>KI/IBaHI/Ifli
1 N
K, =—>¢
ToNT, &7

p

riae & — cymMMapHOoe BpeMs IpeObIBaHUs i-r0 00beKTa B paboTOCIOCOOHOM
cocrossium (i — 1, 2, 3, ..., N). Ilockoabky Bpemst T, y pasinuHbIX 0OBEK-
TOB Ha0JIf0aeMoii TPYIIIbI MOKET He COBIaAaTh, 3HaueHune K, 1esecoo0-
pasHee OIpPEIeATh 10 BbIPaKEHUIO:

K, :i;‘ (ié +irij7

rae Y r,— CyMMapHOe BpeMs Ha BOCCTaHOBJIeHHe pPaboTOCTIOCOOHOCTH
i=1

HaOMI0/1aeMBIX 00OBEKTOB ITOCJEe OTKA3a.

[Tpu mopsiike OOCIY:KUBAHMS, MPELyCMaTPUBAIOIIEM HeMeIJIeHHOe
HAayaj0 BOCCTAHOBJIEHUS OTKAa3aBIIEro OOBeKTa, KoM UIMEHT TOTOBHO-
CTU

K.=T,(T, + T,),

rne T, — HapaboTKa Ha oTKa3; T, — cpejHee BpeMsl BOCCTaHOBJIEHHUS.

Kak BumHo u3 dopmyibl, K03Gh@UIUEHT TOTOBHOCTA OOBEAUHSIET
lBa eMHUYHBIX TIOKa3aTessl HaJeKHOCTH: HapaOOTKy Ha oTkas T, Xapak-
TEePU3YIOIIYI0 0€30TKa3HOCTh, W cpeaHee BpeMsi 1, BOCCTAHOBJICHUS, Xa-
pakTepusyloniee dKCITyaTallMOHHYI0 TEXHOJOTTIHOCTD.

[To PTM 24.090.23-76 nss mamun koadduinedt K, roTOBHOCTH
IPUHST B Ka4eCTBEe JOMYCTUMOTO TIOKAa3aTessi BMECTO 00s13aTeIbHOTO, Ha-
3BIBAEMOTO K03)puruernmom npocmoes K,, KOTopbiil cBsi3aH ¢ Koahduiim-
€HTOM TOTOBHOCTHU 3aBHCUMOCTBIO:
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K.-=1/(1 + K).

W3 310l 3aBUCUMOCTH CJIEIyeT, YTO
KH = = - 1 .
KF KF

Yoenvnas cymmapnas cmoumocmo pemonmos C,., onpejesgercsa Kak
OTHOIIIEHWE CpeJHell CyMMapHON CTOMMOCTU PEMOHTOB K MareMmaTuye-
CKOMY OKHMIAQHUIO CyMMapHOI HapaOOTKKM 0ObeKTa 3a OAWH M TOT Ke Iie-
puon akciuryatamuu. llox cpemneir cyMMapHOW CTOMMOCTBIO PEMOHTOB
MIOHUMAIOT MaTeMaTHU4yecKoe OKUJaHWe CYMMapHBbIX 3aTpaT Ha BCe BUJIbI
PEMOHTOB 3a OIpe/IeJIeHHbIN TIePUOJ] IKCILIyaTalllu.
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Jlexius 7
TexHoJOTHYeCKNil NPOIEeCC ¥ OCHOBHBbIE Ollepalii PEMOHTa MalllUH

IIpuemxa 6 pemonm — 1epBasi onepaiusi ITPOU3BOJICTBEHHOIO IPO-
1ecca peMOHTa MaminH (OTAEIbHBIX arperatos, cOOpodYHbIX exwHuIl). Ilo-
PA/I0OK C/lauyu B PEMOHT W TNPUEMKHU M3 HEro OolpejieJieH OTpacjeBO 0-
KyMmeHTaieil. Maimunbl (arperaTtbl) JOJDKHBI MOCTYIAaTh B PEMOHT TIO
rpaduky, B KOMILJIEKTHOM COCTOSIHUM. JlomyckaeTcss OTCyTCTBUE JIUIIIb
OT/IETbHBIX KPEIEeKHbIX U MEJTKUX HeOTBETCTBEHHBIX JleTaslel.

Moiika. Tlpu peMOHTHBIX paboTax IIPUMEHSIOT MPEXCMAOULIHYIO
MOIKY MalllMH, 3KCILIyaTUPyeMbIX NPU WHTEHCUBHOM 3arpsi3HeHuu (aB-
TOMOOWJIBHBIX U TYCEHMUYHBIX KPAHOB, IOIPY3UYMKOB JIJISI CHIIYUYUX I'PY30B
U JIp.), U 00HO- U 08YxXcmaouiinyio — I COOPOYHBIX €IWHUI] U JeTajei
MallnH, paboTaloNMX B 3aKPHITHIX TOMEN[ECHUSIX.

TpexcraguiiHas MOMKa BKJIOYAET: HAPYICHYO MOUKY MaliuH (arpe-
raToB) C OJHOBPEMEHHBIM BBITTAPMBAHUEM KapTEPOB, MOUKY YaCTUIHO pa-
300paHHBIX azpezamos; MOUKY Oemaieil TIOJTHOCTbIO pa3soOpaHHBIX arpera-
TOB.

Pasbopra. Pazbopourbie pabOThI CYH[ECTBEHHO BJIKMSAIOT Ha TPYIO-
€MKOCTh M CTOMMOCTH PeMOHTa. VIX TeXHOJO0THs, TeXHWUJYecKas IOATOTOB-
Ka U OCHAIlCHUE ONPEJeJAI0T HE TOJbKO MPOJOJLKUTENIbHOCTh U TPYIO-
eMKOCTh CaMoii pasOOpKH, HO M COXPAHHOCTH JAeTajieil MAIlliH, YTO OCO-
OeHHO Ba’KHO, TaK KaK WX M3TOTOBJIEHNWE B PEMOHTHOM IIPOM3BOICTBE 00-
XOJIUTCS HAMHOTO JOPO’Ke, YeM IIpU IPOM3BOJCTBE HOBBIX MaliuH. Pe-
3YJIbTATOM HEOPEKHOU PasOOPKU SBJSIOTCS TPEIUHbL, 0OJOMbI, BMSITH-
HbI, 3a00MHbBI, TTOpYa Pe3bObl U Apyrue AedeKThl, IPU KOTOPBIX IeTalIn
OpakyioT. [ToaTOMy ee BBIIOJHEHHUIO JOJIKHO IPEAIIECTBOBATh COOTBETCT-
ByIOIllee TEXHUYECKOEe OCHAIleHHe: TMOrOTOBKA MOABEMHO-TPAHCIIOPTHBIX
CPEe/ICTB [JIsl TIOJ/beMa M TlepeMelleHUsI MallliHbl M CHUMaeMbIX C Hee
3JIEMEHTOB; CTAllMOHAPHBIX W TMEePEeIBUKHBIX CTEHOB, IEMOHTAKHbBIX IIPU-
cIoCOOIeHNIT U MHCTPYMEHTOB, YCKOPSIOMNX PabOThl M MCKJIIOYAIONINX
IpUMeHeHne 3yOWUJI, IOMUKOB M JAPYTUX CPEACTB, IPU KOTOPHIX BO3pacTa-
eT KOJIMYECTBO MMOBPEKIEHHBIX IIPU pa3bopKe JeTalieil.

Koumponv u copmuposxka (depexmanusi) neraneii MMeET IIEJIbIO
pasjesieHre WX Ha TPU TPYIIBL 200Hble (MCIIpaBHBIE), mpebyiouwue pe-
monma n Hezoouvie. OT MPABUIBHOCTA COPTUPOBAHUS CYIIECTBEHHO 3aBU-
CAT CTOMMOCTh UM KadecTBO peMoHTa. OTHeceHUWe K HETOJHBIM TeX JieTa-
Jieil, KOTopble ellle MOKHO MCIIOJIb30BaTh /10 CJEAYIOIEro PeMOHTA WJIU
OTPEMOHTHPOBATh, YAOPOKAET PEMOHT, a HEOPEKHBII KOHTPOJIb M MC-
MOJIb30BaHMe JIe(DEKTHHIX JeTajseil CHUKAeT ero KauecTBo.

Coprupyembie JeTaan 00bIYHO UMEIOT cieAyiomiye aeheKThl: H3HOC,
BBIpQKAIOIIUICS B WM3MEHEHUM pa3MepPoB, TMOBPEKIECHUNW W WU3MEHEHUU
dopmbl  TIOBepxHOCTE (MMOsIBjeHne OWeHMsI, KOHYCHOCTH, OBaJbHOCTH,
OOUYKO- U CeII000PAaZHOCTH, HEKPYIJIOCTH U JP.); YCTAJIOCTHbBIE TPEIIUHBI;
IIOJIOMKH, Pa3pyIIeHNUs] CBAPHBIX M 3aKJIEIMOYHBIX IIBOB, OOPHIBbI; TPEIIN-
HbBI, BOJIOCOBUHBI M OCTaTOUYHBIE JehOopMaIliil OT TEePEeTrPy30K, TEIJIOBBIX
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HalpsLKeHUN u 2p.; AedopMaliui YyTyHHBIX JleTajieil BeJe/lcTBUe cTape-
HUS; TIOTepsl YIIPYTOCTH, KOPPO3Ks, HAPOCThI U JIP.

Memoovt depexmockonuu u kowmpoas. MejKue U CKPbITbIE TPEI-
HbBI TP PEMOHTE BBIABJSIOT PA3JUYHBIMU METOJAMU: MAarHUTHBIM, JIIOMU-
HECIICHTHBIM, PEHTT€HOBCKUM, raMMa-JIy4eBbIM, YJIbTPAa3BYKOBBIM U Kpac-
KaMM.

Maznumaoii MeTO OCHOBAH Ha CBOMCTBE MAarHUTHOIO IIOTOKa 00Opa-
30BbIBATh MECTHbBIE TIOJISI PACCEeUBAHUS B 30HE CKPBITHIX TPEIWH, PAaKOBUH
M TIOCTOPOHHMX BKJfOYeHHWH. IIpr MarHUTOIMOPONIKOBOM CIIOCOOE JeTalb
yCTAHABAMBAIOT Ha CTON e(eKTOCKOIa, HaMarHUYWBAOT 2-3-KpaTHBIM
BKJIIOUEHHEM TOKa Ha 1,5-2 ¢ W IOAMBAIOT MArHUTHOU CYCIIEH3HUEH.
Cmech MarHMTHOTO TIOPOINIKA OCaXKAeTCsl B MeCTe II0JisI pacceruBaHU,
yKasbIBasl pacriojiokenne nedekta. /letanb 3aTeM pazMarHMIMBAIOT Me/I-
JIEHHBIM OTBOJIOM OT Hee 3JIeKTPOMarHura.

Jliomunecyenmnviii METOl COCTOUT B HaHECEHWM Ha IOBEPXHOCTH
nerann (QIIIoOpPecIupyIonieil KIUJAKOCTH, CIIOCOOHOH MPOHUKATh B TPEIH-
Hbl 1 1opbl. Yepes 10-15 MUH U3JUIIHIOW KUAKOCTh YAATIAIOT U HAHOCST
IIPOSIBJISIIOIINI TTIOPOIIOK, CIOCOOHBINA BBITSATUBATh BIUTABIIYIOCS JKUJI-
KocTb. OcMmaTpuBas fietajb B YJbTPadUOJIETOBOM CBeTE OT CIIeIUaTbHOM
YCTaHOBKM, MOKHO OOHAPY’KUTH TPENIUHBI W IOPHI B BUIE CBETSAIIMXCS
JIMHUM U IISITEH.

Penmezenosckuii meton TpedyeT MCIOJb30BAHUS CJIOKHON U JOPOTrOii
arnmmapaTypbl 1 UMeeT B PEMOHTHOM JieJie OTpaHUYeHHOe IPUMeHEeHUeE.

l'amma-nyuesoir Meton OCHOBAH Ha HMCIIOJIb30BAaHUM Y-JIydyell C BbI-
COKOHM IIPOHMKAOIIE CIIOCOOHOCTBIO IS IIPOCBEYMBAHUS. T PEIrHEI
(ukcupyiorcsi Ha (dOTOIIEHKe, TOAKIAAbIBAEMON 10/ KOHTPOJIUPYEMYIO
netasib. [IpocBeunBaTh MOXKHO TOJicThie AeTanu (cBbime 30-40 mwm). Hc-
TOYHUK Y-JIydell MMeeT Majble pa3Mepbl, TOAX0J ¢ HUM K KOHTPOJIHpYe-
MOMY 00beKTy yaobeH, oOOpyJoBaHMe I[POCTO K JEIIEBO, I0Jb30BaHKEe
UM He TpeOyeT BBICOKOI KBaau(UKAI[HNL.

Yavmpaseyxo6oti MeTon OCHOBaH Ha CIHOCOOHOCTH YJIbTPa3sBYKOBBIX
KoJiebaHUIT PacIPOCTPAHATHCS B BHUJE HAIPaBIEHHBIX IIYYKOB M OTpPa-
KaTbcsa OT Aederta (TPenIuHbI, paKOBUHBI, HElIpoBapa u aAp.). Mcmonb3y-
10T CIOCOOBI 36YK0BOU Mmenu U ompaxcenus: umnyivcos. CIocoboM 36yKo-
6ol menu nedeKT 0OHAPYKUBAIOT, TIOMEIast AeTalb MEKIY H3JydaTeIeM
1 IpreMHUKOM. [locTyIl K Hell HoJKeH ObITh CBOOOJHBIM ¢ 00€UX CTOPOH,
4TO He Bcerga Bo3MOkHO. Crocob ompadcenus uMnyibcos TO3BOJISET
KOHTPOJIMPOBATh JIeTaJlb, TOMeIIas Iprubop ¢ OLHOI €e CTOPOHDI.

Koumponv xpackamu cOCTOWT B HaHeCEHMM Ha 4YnCTyiO (006e3:Ku-
PEHHYIO) TOBEPXHOCTD TN CIIeIUaJbHON KUIKOCTH, OKpallleHHOU sp-
KO-KpacHbIM KpacurteseMm. Objazas XOpolieil cMaunBaeMOCThIO, OHA IIPO-
HUKaeT B Mejbyaiimue Ttpenuabl. Crycts 10—15 MuH, KpacKky CMBIBAiOT
M ITOKPBIBAIOT ITOBEPXHOCTh HUTPOIMAJIBIO, CIIOCOOHON BIUTHIBATH Kpac-
Hyl0 Kpacky. lIpm Hamuumm TpemuHbl OHA YETKO BBISBJISETCS B BUJE
KpacHOW JuHuKM Ha 6GeioM (oHe. ITOT METOJ MOKHO HCIIOJIb30BaTh, He
CHUMAas JIeTaJIu.

Memoo axycmuueckoil smuccuu OCHOBAH Ha CBOWCTBE MeTaJlJInde-
CKOUW KOHCTPYKIIUM U3MEHSTh 3BYKOBOU (DOH TPU TOSIBJEHUU CKPBITHIX
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pazpynienuii. Ilo ero xapakrepy u MU3MEHEHUIO, PETUCTPUPYEMOMY IIPU-
OOPOM, CYAST O HATWYUU TPEHIMH U MECTaX MX PaCIOJIOKEHUSI.

Bono- u razonenpoHuniaeMocTb rujpo- U ITHEBMOIWJINHIPOB, KOP-
IIyCOB PeAyKTOPOB, 6A30BbIX JeTajell ABHUraTesell BHYTPEHHEIO CrOpPaHus
IIPOBEPSIOT U3OBITOYHBIM JaBJCHUEM JKMIKOCTU WU BO3Ayxa. Ero sHave-
HUe U BpeMs BBIJIEPKKM YKa3blBalOT B TEXHUYECKUX YCJOBUSX.

Konmpoaio ynpyzocmu 1mojaBepraioT IMPY;KUHBI KJAaHOB JIBUTaTe-
JIeld, CIeTIEHHiT, TOPMO30B U APYTUx cOOpouHbIX exuHuil. [Ipu xouTpose
OTPeIeNIII0T CKaThe TPYKUHBI 110/ HArPy3KO U ee yIPYTrocCTb.

Pasmepnsr 1 gopmy noBepxHOCTeil JieTajieil KOHTPOJIUPYIOT YHUBEP-
CaJIbHBIMU ¥ CIIELUAIbHBIMU [IPUOOPAMU: TOJIIUMHY 3yObeB — IITAHTEH3Y-
OboMepaMK ¥ CIENUaIbHBIMU WHAMKATOPHBIMU MTPUOOpAMK; paguaibHbIN 1
OCEBOI 3a30pbI MIAPUKOBBIX MOJINIAITHUKOB — MPUOOPAMK MHIMKATOPHOTO
TUTIA; YAJUHEHUE Telleldl — MTaHTeHIIUPKYJISIMUA U IIaroMepaMu.

Teepdocmv nerajeil ONPeNeNsaioT CTAIMOHAPHBIMU K IIE€PEHOCHBIMU
TBEPZIOMEPaMH.

Azpezamnas u obwas cbopka TPU PEMOHTE MOKET CYIIECTBEHHO
OTJINYATBCSI OT COOPKM IIPM M3TOTOBJIEHUMH HOBBIX MAIIMH II0 METOJaM
HOJIy4eHUsT HEOOXOMMMON TOYHOCTH COIPSKEHUsT aertajeil. IIpu m3roros-
JICHMU HOBBIX MAIIMH B CEPUITHOM IPOM3BOJACTBE COOPKY IPOBOIAT, Kak
IIPABUJIO, 1I0 METOLY abCOMOMHOU 63aumosamensiemocmu (M MAKCUMYM-
MUHUMYM), TIPY KOTOPOM 3aJaHHYIO TOYHOCTH COIPSIKEHUI obecredynBa-
10T 6e3 moxbopa WM IMPUTOHKH JeTajieil. DTOT METOM WCIIOJIb3YIOT W IIPU
pPEMOHTE, HO OH He SBJSeTCs 3/1ech JOMUHUPYIonuM. [Ipu pemoHTe 1pu-
MEHSIIOT U JIPyTUe MeTO/Ibl: HETIOJHON B3aMMO3aMeHseMOCTU (UJIU Teope-
TUKO-BEPOSITHOCTHBIN); 1MOox0Opa WU CEJEeKTUBHON (M30MpaTesbHOIN)
cOOPKH; IIPUTOHKU ¥ PEryJIHNPOBAHUSL.

[To meTony nenonnou 83aumosamensemocmu pa3mepbl AeTajerl Tak-
Ke obecreunBaiOT 3aJaHHYI0 TOYHOCTH CONpPsKeHWs 6Ge3 mombopa WIn
IIPUTOHKH, HO HE BO BCEX CONpPsiKeHUAX. B aTom ciyyae monycku pacmiu-
PEHBI C IeJIbI0 y/IEIIEBICHNUs JeTalell, U CPaBHUTEIbHO HEOOJIBIIOE YKCIIO
CONPSKEHUI BBIXOIUT 3a IMPeE/eJibl JOMYyCKa MOCAIKH.

ITo meromy nodbopa Wiav cerekmugnol cOOpKU TONMYCK Ha HETOY-
HOCTb M3TOTOBJICHUS JeTajieil elie Oojiee PacCIHIMPSIiOT, HO AeTall II0CTe
U3rOTOBJIEHUS COPTUPYIOT 110 pa3MepaM Ha HECKOJIbKO TPYII B Ipejesax
6oJjiee y3KHX JIOMYCKOB M 3TUM 00ECIEYMBAIOT MPAKTUYECKH JIOOYI0 TOY-
HOCTb COIPSIKEHUS.

[To MeTony mpuzonku U3TOTOBJSIOT JETAJU 1O 9KOHOMUYECKU TIPH-
eMJIEeMBbIM JIOITyCKaM, a OJIHY M3 HUX (KOMIIEHCUPYIOIIYIO) MOATOHSIOT 110
MecTy. B3anmosameHsieMOCTb MPU 3TOM TePAeTCs U MPUXOJUTCS BBIMOJI-
HSTh ITPUTOHOYHBIE PaOOTHL

Meton pezyruposanusi anajorudeH MeTOAY MPUTOHKU, HO JOIYCKU
pacIUIUpSIOT JJIsI BCEX COOMpaeMbIX jerajeill, a H30BITOYHYIO OIIMOKY
KOMIIEHCUPYIOT PEryJupoBaHueM 0e3 CHSTHUSI CTPY/KKH WM BBEJICHUEM B
pasMepHylO Iellb JeTajau-KoMmieHncatopa. /locToMHCTBO MeToma — BO3-
MOKHOCTh HaMOOJIBIIEr0 PACHIMPEHUs IOIYCKOB, IOCTUKEHHE 000
CTEIeH! TOYHOCTH M YIIPOIeHne COOPKU.
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Jlexmuga 8
TexHoJoTHYECKHE MeTO/Ibl peMOHTa (BOCCTAaHOBJIEHHS ) JleTajei
MAIllMH, YIIPOYHEHHUS] ¥ MOBBIIIEHUS] UX U3HOCOCTONKOCTH NMPH PEMOHTE

Hasnauenue pemonma oemaneii u cnocodvl uUx 60CCMAHOBICHUSL.
[{enTpasn30BaHHbBI PEMOHT JleTalell MallliH B Psijie OTpacjieil HapOAHOTO
xo3siicTBa crag 3(hGEKTUBHBIM IIyTEM YIOBJIETBOPEHUsS] MOTPEOHOCTH B
3allaCHBIX yacTsaX. PeMOHTUpyemas feTaib — HeajbHas 3arOTOBKA: OHA
He TpeOyeT HOBBIX MaTepUAbHBIX M TPYAOBBIX 3aTPaT; pa3Mepbl €€ B
MaKCHUMAJIbHOIU CTeleHU MPUOJMKEHbl K OKOHYATEJIbHBIM, IOITOMY BOC-
CTAaHOBJICHHME CBSI3aHO C MHUHUMAJIbHBIM OOBEMOM MEXaHHYEeCKOil obpa-
OOTKM; KOJIMYECTBO MOBPEKICHUN ITOBEPXHOCTEH, KaK IPaBUJIO, HEBEJIH-
KO, a CJIeJIOBATEIbHO, HEBETUK U 00BEM BOCCTAaHOBUTEIbHBIX paboT. Ilo-
9TOMY CTOMMOCTH OTPEMOHTHPOBAHHBIX JeTajell Ja’ke B yCJIOBHUIX HECO-
BEPIIIEHHOTO PEMOHTHOTO IIPOM3BOJICTBA OKAa3bIBAETCSI B HECKOJbKO pa3
HIJKE, YeM CTOMMOCTh HOBBIX. lIpnMenenue sddeKTUBHBIX METOMOB yII-
pPOUHEHUs TIPU PEMOHTE IT03BOJISIET TOBBINIATH PECYPCHI JeTajell B cpaB-
HEHWU C pecypcaMy HOBBIX jetasieli. Bce aTo omnpesnesnser BbICOKYIO 3(-
(hEeKTUBHOCTH TPABUJILHO OPraHW30BAHHOTO BOCCTAHOBUTEIBHOTO PEMOH-
ta. [Ipr orpoMHOM mapke MamiuH OH 0OeCIeYMBAET KPYIHYI0 SKOHOMMUIO
MaTepuaJioB, SHEPTUN U TPY/I03aTpart.

Pemonm mexanuueckoil obpabomkoil. Paznuyaror 1Ba BUAAa PEMOHTA
MeXaHUYeCKON 00pabOTKOM: 7200 106l N n00 HOMUNHAIbHLIL pasmep. 1lpu
IIEPBOM BH/Ie PEMOHTA HOMHHATbHBIM pasMep AeTajd MPUHUMAIOT OTJINY-
HBIM OT IepBOHauYajabHOro, Hampumep: Obr 100 MM, cram 98 mwm, mpu
5TOM PEMOHT MOJKET OBITh MHAMBHUAYAJIbHBIM ¥ ITOJ PEMOHTHBIN pasMep.
IIpu unousudyanrvrom pemonme nood noewvii pasmep obpabaThiBAIOT HaNOO-
Jlee TIEHHYIO JieTajb JI0 ycTpaHeHus B Hell Aedekra (Hampumep, 10 HC-
IpaBJieHus WMCKaKeHHOW (OpPMBI TIOCAIOUHON TTOBEPXHOCTH), TPU ITOM
HOBBIII pa3Mmep 3apaHee He persamMeHTUPYIoT. COINpsiKeHHYIO JeTalb W3-
TOTOBJISIOT 3aHOBO WJIM TIOJATOHAIOT 1O 3TOT HOBBIN CJIYYaWHBIN pasmep.
VHIuBUAYyaIbHBII PEMOHT II03BOJISIET YAJUHUTH CPOK CIYKObI OCHOBHOI
7eTain, TaK Kak MPU ee PEMOHTE CHUMAIOT MUHUMAJbHBIN CJION MeTaJslia.
Ho on Hapy1maet B3auMO3aMeHSIEMOCTbh, UTO JIOIyCTUMO JIUIIb B €IUHNY-
HOM PEMOHTHOM TpousBozcTBe. Ilpu pemonme nod pemonmmwviii pasmep
3apaHee YCTaHABJWBAIOT HOBBIM, OTJIMYHBIN OT HAYAJIbHOTO, HOMWHAJIb-
HbIII pasmep, Ha3bIBaeMblii PEMOHTHBIM, HO COXPAHSIOT HayaJbHbBIU J10-
nyck. O6paboTka geraneil JaHHOTO HAMMEHOBaHWsI TIOJI HOBBIN, 3apaHee
YCTAaHOBJIEHHBII pasmep, 0becledynBaeT coXpaHeHe B3auMO3aMeHSIeMOCTI
B IIpejiesiaX JIAHHOTO pa3Mepa. ITO MO3BOJLET UCIOJIb30BaTh MPU PEMOH-
Te MMPUEeMbI KPYITHOCEPUITHOTO TTPOM3BO/ICTBA, YTO 3HAYUTEIBHO YIIPOIIAET
u yjeiieBiseT ero. HemoctaTkoM TaKoro peMOHTa SIBJISIETCS yBeJUYeHUe
HOMEHKJIATYPBI JleTajieil, TaK KaK y4eT MX TPU KaKJIOM HOBOM PEMOHT-
HOM pasMepe (a UX MoKeT ObITh HECKOJIbKO) BeayT oraenbHo. Ho m3-3a
IPEUMYIECTB TAaHHOTO METOAA C 9TUM HEyH0OCTBOM MUPSTCS Ha IIpak-
THKE.
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[Ipu pemonTEe 7100 HOMUMHANLHLLL pa3mep TEePBOHAYATbHBIE HOMI-
HaJIbHbIE Pa3Mepbl JleTaJu U JOIMYCKU HAa HUX BOCCTAaHABJIMBAIOT MeXaHU-
4ecKoil 00paboTKOIl TIyTeM yaaaeHust HeGeKTHOrO CJI0s MeTajlja W Jie-
(pekTHOI yacTu JeTaju C YCTAaHOBKOW HAa UX MECTO JONOJHUTEJIbHON pe-
MOHTHON JieTajiu (BTYJIKH, BBEPTHIIIN, KoJbla u Ap.). Ilo aTomy crocody
PEMOHTUPYIOT TJIaJIKMEe OTBEPCTUS TOCTAHOBKOM PEMOHTHOW BTYJIKH,
I'MJIb3bI, KOJIbIA; BaJibl HAIIPECCOBKOUW BTYJKH, KOJbIla WJIM MMOCTAaHOBKOW
MOJTYBTYJIOK; TIJIOCKHE TTOBEPXHOCTU ITOCTAHOBKOM IIJIAHOK WJIM HAKJIAOK;
feTaan CHI0KHOM (opmbl (3yOuaThie Kojieca, BEHI[bI 3BE3I0YEK, IIIUIIE-
Bble BaJIbl U JIP.) yAajdeHueM /eheKTHOTO U YyCTAaHOBKOW HOBOTO 3dJieMEHTa
3y0uaToro BEHIA, IJUIEBON CTYIHUIBI, HIIUIEBOTO KOHI[A Bajia, BEHIIA
3BE3/I0YKU. TeXHOJIOTUYECKUU TPOIlecC PEMOHTA 110 3TOMY METO/Y BKJIIO-
yaeT cJeAylolre 3Tallbl: yAajdeHue AeEeKTHOrO CJOosl JeTalu WU Jie-
(pekTHOTO 3JIeMeHTa U TOJIrOTOBKA TOBEPXHOCTH COEAMHEHUS; U3TOTOBJIE-
HUE PEMOHTHOH JeTaayd WJINM 3aMEHSIeMON ee 4YacTH; COeAuHeHue 100a-
BOYHOW PEMOHTHOW JleTaJyd WJM 3aMeHsIeMOW ee 4acTU C OCHOBHOW JleTa-
JIbIO, CKpeIIeHNe MX; OKOHYaTeJbHas MeXaHudecKass oOpabOTKa M KOH-
TPOJIb KauecTBa PEMOHTA.

Pemonm ciecapho-mexanuueckoli 06pabomxoll BKIOYAET CAeAYIONIe
PasHOBUIHOCTH: OIUJIOBKY, IabpeHKe, IPUTUPKY, [TOCTAHOBKY 3allLiaT,
mrtudToBaHne W ckiaenBanue. ONUIOBKA, ImMaOpeHHe MW TPUTHPKA — CO-
CTaBHbIE YACTU MPUTOHOYHBIX PabOT, BBITOJIHSIEMBIX IS IOJyYEHUs He-
00XOZMMOI TOYHOCTH B CONpsiKeHUsX. IloctaBKy 3ammaT u mrrdToBaHKIe
IPUMEHSIOT TIPH 3aeJIKe MPOOOUH, TPEIUH W APYTUX HMOBPEXKICHUN, ec-
JIU HeJib3s NPUMEHSTh CBapKy WJu maiky. HamoskeHuem 3armsaT pemMoH-
TUPYIOT CTEHKHU KapTepoB, KOpPIycoB U Apyrux emkocteid. IlItudroBanue
COCTOUT B IOCJE0BAaTEJIbHOM BBUHUYMBAHUU MEIHBIX ITUQPTOB AMAMET-
poM 4-6 MM B OTBepCTHsS C pe3b0Oil Ha MecTe KOPOTKOW TpEIIHHBI.
CxenBaHme TPUMEHSIOT TIPU PEMOHTE TPECHYBIIUX U ITOJOMAHHBIX Jle-
Tajeidi m3 Mertajia u 1mactMacc. C MOMOIIBbI0 KapOWHOJBHOTO KJI€esT
CKJIEUBAIOT U TePMETU3UPYIOT IIIAHTH, OEH30- M Ta30IPOBOIbBI, TPUKJIEH-
BAlOT TOPMO3HbIE HaKJIAAKK K Kojoakam u Ap. s 3azenku nmpoOOUMH U
TPeluH MPUMEHSIOT 3MOKCU/IHBIE KJeeBble COCTaBbl, I 3aJI€JIKU PaKo-
BUH B YYI'YHHBIX JeTaassx — OakeauToBYIO MacTuKy. CKjenBaemble II0-
BEPXHOCTU HY’KHO TIIATEIHHO 00E€3:KUPUBATh.

Pemonm obpabomxoil dasienuem OCHOBAH Ha ILIACTUYECKOM Jedop-
MHUPOBaHUN MaTepuaja, mepepacipefie/leHud ero W OJIaronpusiTHOM W3-
MeHeHNU (OPMBI U Pa3MepoB JeTain 0e3 m3MeHeHHus ee Macchl. IIpume-
HAIOT CJIeAyIoNe BUABI 0OpabOTKU JaBJE€HUEM: OCAJKY, BIaBJIWBaHUE,
pasmauy, oOKaThe, BBITSIKKY, TIPaBKy, HAaKaTKy, OOKaTKy POJIMKOM, Apode-
CTPYWHBIN HaKJell U YeKaHKY.

[Ipu ocadke peranb neOpMUPYIOT B HalpaBJIeHUHU, TEPIIEHINKY-
asgpHoM K ycmanio. Ocafikoil BOCCTaHABANBAIOT OPOH30BbIE BTYJKHU C W3-
HOCOM, 110 Hapy:KHOMY U BHYyTpeHHemy nuamerpam. [Ipu nedopmuposa-
HUU B XOJIOJHOM COCTOSIHMM MX BBICOTY MOKHO yMeHbIIUTb 10 15%. /s
COXpaHEHUsI OTBEPCTUI BO BTYJKe UX IPU OCAJKe 3ANOJHAIOT BCTaBKAMMU.
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JlviameTp Iajiblia J0JIKeH ObITh MEHbIIE, YeM Y OTBEPCTUS BTYJIKH C YYETOM
IPUITyCKa Ha 00pabOTKY.

[Ipu pemoHTe 60asiusaHuem HATIPABJIECHUS YCUIUS W AeDOpPMAIIIH
TakyKe B3aMMHO IEPIEeHINKYJ/ISPHBI, HO TpeodiamaeT MecTHas aedopma-
IUsT IeTaii 1 ee oO0IIre pa3Mepbl He MEHSIOTCSI CTOJIb 3HAYMTENbHO, Kak
npu ocajke. BrpaBinmBaHMeM BOCCTAHABIMBAIOT WM3HOIIEHHBIE OOKOBBIE
IIOBEPXHOCTH IIJIMIIEB Ha BajiaX, 3yObs IIECTEPEH U Ap. PEMOHT cTalbHBIX
fieTajeil MpoBOAAT ¢ HarpeBOM U Oe3 Hero.

PeMOHT pasdaueti TpuMEHSIIOT I YBeJIWYEHUs] Hapy’KHOTO ua-
MeTpa IOJIbIX IUJINHAPUIECKUX JAeTajieil 6e3 M3MEeHEeHUsl BBICOTHI. Pasma-
gy TPOBOJAAT IO/ TOCTOSHHBIN pasMep MIapUKOM WJIW TIyaHCOHOM WU
101 11000 pasMep — pa3BaJbIIOBKOI OTBEPCTHSI.

PeMOHT obxcamuem TPUMEHSIOT TPU PENIeHUH 3a1aur, 00PaTHOI
pasmaue. OOkaThe IMPOBOAAT TPOTAJKHMBAHUEM [IETAJN YEPe3 MaTPHILY
MEHbIIIEro JuamMeTpa Uian JAeOpMUPOBAHUEM MeTajljla B 30HE OTBEPCTUS.
CranbpHble JeTaay Iepel 3TUM HarpeBailoT a0 Temiepatypnl 800-950 °C.
O6:kaTneM peMOHTHPYIOT BTYJKH, 3yOdarbie My(MThl ¢ BHYTPEHHUMU W3-
HOIIIEHHBIMU 3yObsIMH, 3BEHbSI TYCEHMUII, PbIYari, IATYHbI U JP.

PeMOHT @wvimssckoutl TPUMEHSIOT [JIsi yBEJIWYeHUs JJIWHBI JleTaan
IIyTeM MEeCTHOIO yYMEHBIIIEHUSI ee TONePeyHOro cedyeHus. BBITSKKY MTpu-
MEHSIIOT JIJISE YIJTMHEHUs CTEPKHEBBIX 2JIEMEHTOB (TST) Ha HeOOJIBIIYIO
JJIAHY.

PemoHT mpaBKoil obeciieunBaeT HCIpaBlIeHHE HCKPUBJICHHBIX,
CKPYUYEHHBIX M ITOKOPOOJIEHHBIX gerayeil. [IpaBKoil peMOHTHPYIOT BaJibl,
IIATYyHbl, pblYaru, BUJIKW, KPOHIITEIHbI, 3JIeMEHTbl MeTaJJIOKOHCTPYKIIUI.
ITpu Hebombimon gedopmarun (10 1,5-2 MM) mpaBKy IPOBOAAT B XOJIOJ-
HOM COCTOSIHWM, a TPy OOJIBIION — B HarpeTroM. B o6oux ciydasx Imocie
IPaBKKM HY’KHA TepMOOOPabOTKa JleTaju I CTaOUIU3alluy [TPAaBKU, CHSI-
TUS OCTATOUHBIX HANPSKEHUU W YJIYUIIeHUsS MeXaHMYeCKUX CBOMCTB Ma-
Tepuasia. [IpaBKy BBIMOJHSIOT Ha IIpeccax, B CIENUAIbHBIX MTPUCIIOCOOIe-
HUSX U BPYYHYIO.

Haxamxoti BoccTaHaBJMBAIOT 1€KW BaJIOB C HapPYIIEHHBIMU Pa3-
MepaMi B MeCTe IMOcagku. Ee IpoBOASAT OCTPO3yOUYaThIM POJUKOM, CO3-
NaoUM pudJieHns: ¢ BbITECHEHUEM MeTajljla U yBeJUYeHUeM uaMerpa
Bajla B MecTe HakaTkyi. HysKHBII pasMep o0ecredmBaroT IOCJEeLYIOIIei
MeXaHUYeCKOI 00pabOTKOIA.

Ceapxa u nannaska — Haubojiee pacIpoCTpaHEHHbIE CIOCOOBI pe-
MOHTa ¥ BOCCTAHOBJIEHUS JleTajieil, UMEoIMX Jo0yio GOopMy U pasMephl.
CBapkoil peMOHTUPYIOT JleTaJ Il U MeTa/InuecKrue KOHCTPYKIIMU C Pa3Ho-
obpasubiMu fedekTamu (TpeluHaMu, TpoOOMHAME, pa3pbIBAMM, OTKOJIA-
MH, o6JOMaMy U JIp.), HAIJIaBKO#M BOCCTAHABJIMBAIOT M3HOIIEHHBIE [€Ta-
au. HammaBkoil MOXKHO HapacTUTh CJIOM MeTajlia IPaKTUYecKu 000
TOJIIIMHBI ¢ Pa3sHOOOPA3HBIMMU, 3apaHee 3aJaHHBIMU CBOICTBaMU (HAIIPH-
Mep: € BBICOKOW M3HOCO-, JKapo- M KOPPO3MOHHOM CTOMKOCTHIO U ZIP.).

Hawnbosee pacipocrpaHeHHble CIOCOObI CBApKKM — AYyroBas M Tas0-
Basl, HalllaBKa — 3JIEKTPOAYTrOBasi, Ta3oBas, BHOPOAYTOBasi, WHYKI[MOH-
Has, 9JIeKTPOKOHTAKTHAS, IJIa3MEHHasd, 3JIeKTPOIIJIAKOBasL.
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