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JIEKLIAS 1

le/I‘II/IHBI MOCTYIJICHU S AaBHAIIMOHHOW TEXHHKH B PEMOHT

CoBpeMeHHOE BO3MYIIHOE CYIHO IMPEICTaBIsIeT CcOOOM OYeHb CIOXKHYIO
KOHCTPYKIIMIO, COCTOSIIIYI0 W3 OOJBIIOr0 KOJWYECTBA pPa3lIMYHBIX MO  (opme,
pa3Mepam, MarepualiaM, YCIOBUAM paboThl W Ha3zHaueHutio wuznenuit AT. B
Mpolecce OKCIUIyaTallud TMOJT BO3JACHCTBUEM CTAaTHYECKUX JUHAMHUUYECKUX
Harpy3ok, TeMrepaTryp, aTMOoC(pEepHBIX OCAJKOB, MO MPUYNHE KOHCTPYKTHUBHBIX H
MPOU3BOACTBEHHBIX Je(EeKTOB, a TakKe BO3MOXHBIX HapymeHuil ycmoBuit TO
u3aenus noppexaarorcs. Kak mpaBuiio, OONBIIMHCTBO MOBPEXKICHUN MPUBOAUT K
oTepe M3AEIUAMU PAOOTOCHOCOOHOTO COCTOSAHMSA. Takue H3IeNusT CHUMAIOT C
JKCIIJIyaTallud M, €CJIM OHM PEMOHTONPHUTOJHBI, OTHPABIAIOT B PEMOHT.
OcHOBHBIMHM NpUYMHAMU NOCTYIUIEHUS AT B pEMOHT SIBJISIFOTCA

1) W3HOC 2IIEMEHTOB KOHCTPYKIIHH;

2) KOHCTPYKTHBHBIC HEJIOCTATKH U MPOM3BOACTBEHHBIC 1e()EKTHI;

3) HapylIeHHS MPaBHII SKCILTyaTalluu.

PaccmoTpum noapobHee xapakTep BOSHUKHOBEHUS U MOCIEACTBUS 3TUX
MPUYUH.

1.2 H3HoC 3/1eMeHTOB KOHCTPYKIHHU

B mpolecce KCITyaTalldd CaMoleThl M aBMAJ[BMIaTelM HAXOAATCSA TI01
BO3elicTBMEM  ycunMi  (pasiaMYHBIX ~ HArpy3ok),  BUOpaluM,  IbLIH,
PasIHMYHBIX Ia30B, BRICOKAX TEMIIEpATyp U aTMoc(epHbIX ycioBuil. Bce  sru

(akTOpel  BBI3BIBAIOT ~ €CTECTBEHHBIM  W3HOC  JgeTaleil W arperaros,

3aKJII0YAOIIANCS B TOCTENEHHOM  HW3MEHEHUU X  pasMepos, Gopmsr,
KaueCTBA MOBEPXHOCTH W MPOYHOCTHBIX CBOMCTB. OTHU U3MEHEHUS BEIYT K

CHI)KCHUIO HAJEKHOCTH MW, B KOHEYHOM CYE€TE, K BBIXOAY U3 CTpOA
JeTajeldl M arperaroB CamoJIETOB U aBUaJIBUTaTEIEH.
CymiecTBYIOT pa3IM4HbIE€ BUABI €CTECTBEHHOIO U3HOCA!

— KOHTaKTHBIM;

— OKHCJUTEIIbHBIN;

— aOpa3uBHBIN;

— 3PO3UOHHBIN;

— TEIJIOBOW;

— nedopMaIuOHHBIN;

— KOPPO3UOHHBINH;

— YCTaJIOCTHBIM.



KoHTakTHBI HM3HOC. KOHCTpYKIMM camMoJIeTa W aBUAJBUIaTENs] BKJIIOYAOT
OOJBIIOE KOJMMYECTBO HEMOABMKHBIX M TOJBIKHBIX COuYJleHeHHi. B 3Tux
COUYJICHEHMSIX YYaCTBYIOT KOHTAKTUPYIOIIME J1€Tali, a UMEHHO: Bajbl (WM OOJNTHI,
CTEpXKHHU, MOPIIHA ¥ T.aI.) W oTBepctus (BTyaku (puc. 1.1), MOANIUIIHHUKH,
NWIMHIPBL W T.aI.). YCWius, JeicTByrompe mnpu paboTe Ha DICMCHTHI
COWICHEHUU, U3MEPSIOTCS JECATKAaMU TOHH. [IpW HEKOTOPBIX peXHMax IoJieTa B
KOHCTPYKIMSAX CaMOJIeTa U JIBUTATENsI BOSHUKAIOT BHOpAIMy M 3HAKOIIEPEMCHHBIC
Harpy3KH.

Puc. 1.1 — KoHTaKTHBIN H3HOC KOJIBIIEBOW MOBEPXHOCTH BTYJIKH

ITon Bo3meiicTBUeM ycwiIMi M BUOpanuii TOBEPXHOCTHBIM CIIOW MeTaya
paspymaercs. YacTulibl TOBEPXHOCTHOTO CJI0S1 BBIKPAIIMBAIOTCSA U OTHACISIOTCA B
BHJIE IIPOJYKTOB U3HOCA - METAJUNIMYECKOHN IBUIH.

Oxucautensnblidi u3Hoc. Ilox Bo3geiicTBUEM KuciopoAa BO3AyXa U
Pa3IMYHBIX XMMUYECKHX 3JIEMEHTOB W COCIMHEHUM, HAXOASLIMXCS B Maciax, B
rasax 4 BOJ€, TEM WJIM MHBIM IyTEM MOMNAJAI0MUX B HATPY)KEHHOE COYJICHEHHUE,

Puc. 1.2 — OxucauTenbHbI N3HOC BHYTPEHHEH OETOBOM TOPOKKH

Ha pabounx MOBEPXHOCTAX (puc. 1.2) MOSBIAIOTCA TOHKHUE OKCHUJIHBIC MJICHKU C



IIOHWKCHHBIM  CONIPOTUBIEHMEM  HW3HOCY. B pesynmprare  pa3BuBaercs
OKMCJIUTEIBHBI W3HOC, CONYTCTBYIOIIUM KOHTAKTHOMY W3HOCY M YCHJIMBAIOIIHI
€ro.

AOpa3uBHbIii  u3HOC. Ilox Bo3gelicTBMEM  TBEPABIX YacTUL  IIBLIH,
IIPOHUKAIOWIUX B IOABMXKHBIE COWICHEHUs, U IPOAYKTOB H3HOCA, YaCTUYHO
OCTAIOUIMXCS B HEM, Ha pab0ouYMX MOBEPXHOCTIX MOXKET pa3BUBAThCs aOpa3WBHBIN
M3HOC. DTOT U3HOC BBIPAXXAeTCsl B PUCKAX U 3aJupax Ha paboyux MOBEPXHOCTAX
TPYLIUXCS JETAJCHd COYJICHECHUS.

Puc. 1.3 — AGpa3uBHBIil H3HOC

B puckax m 3agmpax 3ajepKuUBalOTCS abpa3uBHBIC (Ilapamaroliue) TBEPAbIe
4acTULIBl U TakuM 00pa3oM alOpa3uBHBIM H3HOC HapacTaeT. DTOT BHUJ H3HOCA
UMeeT MecTO Ha meiikax BajoB (puc. 1.3), oceil W mopmiHEW, Ha BTYIKax,
MOAIIMUITHUKAX, NHIHHApaXx U T.m. Ocoboe MecTo 3aHMMaeT aOpasWBHBIN HW3HOC
BHEITHUX IMOBEPXHOCTEH OOMMBKH camoJieTa, Ha KOTOPBIX yaapaMH TBEPIbIX
YaCTHII, YBJIEKAEMbIX BO3IYIIHBIM MOTOKOM, OOpa3yloTCs LapanuHbl U 3a00UHBI.

Jpo3HOHHBIA HM3HOC (BbIMBbIBaHHMe). [loBepxHOCTH, HaxonsIIuMecs MOJ
BO3JEHCTBUEM CKOPOCTHBIX MOTOKOB >KUJKOCTEM U TOpSYUX Ta30B, MOJBEPKEHbI
SPO3MOHHOMY U3HOCY. B »9TOM ciydae Ha paboueil MOBEPXHOCTU U3ACTUN
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MOSIBJISIIOTCS. TYCTO PpAcHOJIOKEHHBIE “NyHKH’ . TakomMy H3HOCY MOJBEPKEHBI,
HampuMep, pabourme MOBEpPXHOCTH (POPCYHOK, COMEN, JIOMATKHA Ta30BBIX TypOWH
(puc. 1.4), creHKH KamMep CropaHus JBHUTATENICH U T.II.

Puc. 1.4 — Opo3uOHHBII U3HOC J0MATOK

TensioBoit m3Hoc. Ha Tpymuxcsd DOBEPXHOCTIX IpU 3HAYUTEIBHBIX
YAEIBHBIX JAaBICHUSX U IUIOXOW CMa3Ke pa3BUBAIOTCS BBICOKHE TeMIepaTyphl,
BBI3BIBAIOIIME TEIUIOBOM HM3HOC mMoOBepxHOcTe. Ilpu BbICOKMX Temmeparypax
CTPYKTypa MOBEPXHOCTHBIX CJIOEB METAJUIOB TPYLIMXCs AeTalieil uzMeHsercs. B
pe3ynbraTteé  NEepBOHAYAJIbHOE  COOTHOIIEHHME  TBEPAOCTEH  MOBEPXHOCTEU
COWJICHEHMs] yYMEHBUIAETCA, a BMECTE€ C JTUM YBEIMYUBACTCS HM3HOC JAETaJeil.
[Ipu3HakoM Haydasia TEIJIOBOTO M3HOCA SIBISAIOTCS LBETAa MOOEXKAIOCTH HA pabounx
MIOBEPXHOCTSIX.

Puc. 1.5 — TemnoBoii n3Hoc
B HEkoTOpBIX cilydasix B MECTax 0C000 BBICOKUX KOHTAKTHBIX HANPSHKEHU T

TeMmIeparypa B TOBEPXHOCTHBIX CJOSIX JI€Talel COUYJICHEHHUS HaCTOJIBKO
MOBBIMIAETCS, YTO BO3HUKAET MIHOBEHHOE MECTHOE CBapMBaHUE YaCTHII
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METAJUIOB COCAMHEHHBIX JeTajel (Bajl, MOAIIUITHUK).
[Ipn nanpHENIEM B3aMMHOM IEPEMEIICHUN IE€TAJICH IPUBAPUBILINECS YaCTHLIBI

MeTajljla BBIPBIBAOTCS U3 IOBEPXHOCTU MEHEE MPOYHOTO METajla, OCTaBJAsA HA  HEH
sagupel  (puc. 1.5). Te ke wyacTHIBI MeTaJUla OCTAIOTCS TNPUBAPECHHBIMU K
MOBEPXHOCTH OoJiee MPOYHOTO MeTaia, Jenas ee TIpy0o IIepoxXoBaToi, B
BBI3BIBAIOIIEH JalIbHEHIIEM UHTCHCUBHBIN  a0pa3uBHBIH HM3HOC pPabOUYMX

ITOBEPXHOCTEN KOHTAKTUPYIOIIMX JECTAJICH.

Hedopmannonnbiii u3Hoc. OH XapakTepu3yeTcs TEM, UYTO B YCIOBHAX
3HAYUTEJIbHBIX CTATUYCCKUX, NUHAMUYECKUX M TEIJIOBBIX HAINPSIKCHUM METaJll
MJIACTUYECKH JepopMupyeTcs (HaKIeN, CMATHE, BBITSKKA) U TEPSAET MPOYHOCTDH
(puc. 1.6). Tak, Hampumep, CTSDKHBIE OOJNTBHI BBITATUBAIOTCS O]l BIUSHUEM
IUINTEIIBHOTO JEWCTBUS YCUIMW 3aTsKKM; CHUPAJIbHBIE INPYKUHBI, HaXOHACH
IUIUTEIIBHOE BpEMsA B CXKATOM WM PACTAHYTOM COCTOSIHUM, TEPAIOT YNPYIrOCTh;
BBITSTMBAIOTCS U ocjabeBaroT 3akienku. Ilpu nedopmanmoHHOM H3HOCE B €T0
aBAPUUHOM CTAAUU NPOUCXOAUT Pa3pbiB IETAJIU IO CEUYEHUIO, B KOTOPOM MeETaJll
IepelIes 3a Npeielt MIaCTUYHOCTH.

Puc. 1.6 — JledbopManimoHHBIA H3HOC

Koppo3uonnbiii wu3Hoc. B pesynprare B3auMojeiicTBUi  METauia C
BHEIIHEW  Cpelodl  TOBEPXHOCTH  JeTallell  caMoJIeTOB W JBHTATEJICH,
MO/IBEPKEHHbIE CHUCTEMATHYECKOMY BO3JIEHCTBUIO aTMOC(hEpHBIX YyCIOBUM (Biara,
CMEHa TeMIIeparyp BO3[AyXa M T.II.), WIM KOHTAKTHPYIOIIME C TOPSIYUMHU Ta3aMu,
TUJPABINYECKUMU CMECSIMHU U KUJKUM TOIJIUBOM, MIOCTENEHHO KOPPOAUPYIOT.

Kopposust (puc. 1.7) pa3BuBaeTcs Ha BHEIIHHX [OBEPXHOCTAX CaMOJIETOB U
naBuraTeneit (0OImuUBKe, NeTals X KOMIIPEccopa, Ha TUCKEe TYpOUHBI U T.I1.), @ TaKXKe
Ha BHYTPEHHUX IIOBEPXHOCTSAX  arperaroB, LMJIMHIPOB, HacoCOB,

0aKoB,



Puc. 1.7 — Koppo3uoHHBIA H3HOC

TpyOONPOBOJIOB TUAPABIMYECKONW U TOTUIMBHOU cucteM. Koppo3noHHBIN HalleT Ha
METajje MOCTENEHHO YTOJIIAeTCsA. OJTO MOXET MPUBECTH K  MOCTEIEHHOMY
W3MEHEHHUIO Pa3MEPOB U3JICTUNA U K CHU)KEHUIO TPOYHOCTU UX TOBEPXHOCTEH.

YceranocTHbId M3HOC. Pa3zHOBHUAHOCTBIO €CTECTBEHHOTO HM3HOCA SIBIISICTCS
pa3BUTHE YCTAJOCTHBIX SBJICHUM B METAJUIE KOHCTPYKUHUH CaMOJETOB H
JIBUTATEJIE, BOZHUKAIOIIUX [0l BO3JIEMCTBUEM 3HAKOIIEPEMEHHBIX HAIPSIKCHUN B
nporiecce paboTel. DTH SBICHUS PAa3BUBAIOTCA B MeECTaX KOHIECHTpAIUH
HaNpsDKEHUN: BOKPYT OTBEPCTUM, B MECTaX PE3KUX U3MEHEHUM CEYEHUU AeTanu, y
KpaeB MIyOOKUX PUCOK, BOKPYT 3aJUPOB, 3a00MH W KOPPO3UU HAa TOBEPXHOCTAX.
YCTaNOCTHBIA HM3HOC METajljla MPOSBISIETCA B CETKE MEJIKUX  TPEIIMH Ha
MOBEPXHOCTU JACTAJU. DTU TPEUIMHBI, KOHLEHTPUPYS HAMpPSKEHUsS Ha CBOUX
KOHIIaX, Pa3BUBAIOTCS B JUIMHY U DIYOWHY, 3HAUUTEIHHO OCIAOMSAST TOPaKEHHYIO
UMHU JICTaJIb U BBI3BIBAs, B KOHIIC KOHIIOB, e¢ pa3pyiueHue (puc. 1.8).

Puc. 1.8 — YcranocTHbeld U3HOC



1.2 KoHCTPYKTHBHBbIE HEJOCTATKH U NMPOU3BOJCTBEHHBbIE e eKThI

KoncrpykTuBHbIe HepocTaTku. CaMoJIeTsl M aBUAJBUTATENH MEPEAAIOTCS B
JKCIUIYaTallMI0 IOCJ€ 3aBOACKHMX, TOCYIAPCTBEHHBIX M  DKCILTyaTallMOHHBIX
WCIBITAHUI. OTH HCHOBITAHUS KPAaTKOCPOYHbI M B HHUX Y4YacTBYET OTIPAaHMYECHHOE
YHCIIO OMNBITHBIX 00pa3noB. Bo BpeMss wHcCObITAHUA CaMOJNEThl  TIIATEIBHO
NUJIOTUPYIOTCS U OOCITYKHUBAIOTCS BBICOKOKBATU(UIIMPOBAHHBIMU CHEIMATHCTAMHU.
IlosTomy B 1mpouecce HCHBITAHUM HE YyAACTCS BBIABUTbL BCE HEIOCTAaTKH
KOHCTPYKILHMHU. JIMIIb B mponecce MacCOBOM IKCIUTyaTallud CaMOJIETOB M JBUTATEIIEU
HOSBIISIETCS BO3MOXHOCTD BBISIBUTH BCe Ci1a0ble MecTa KOHCTpyKuuu usnenuil AT. B
pa3sHOOOpa3HbIX ycIOBHAX paboTel mnpu skciuryatauuun BC  cnenumanucramu
BBISABIISIIOTCS T€ WM MHBIE KOHCTPYKTUBHBIE HEOCTATKH, KOTOPBIE MOTYT IIPUBECTH K
BBIXOJly AaBUATEXHUKH U3 CTPOSL.

B pesynbrare B pEMOHTHBIX OpraHax NPHUXOIUTCS HE TOJBKO PEMOHTHPOBATH
CaMOJIEThl M JIBUraTeNIM, HO ¥ PELIaTh BONPOCH! O 10padOTKE KOHCTPYKLUH.

IIpousBoacreennbie aedexkrnl. Hauano »skcruryatanimu HOBBIX TUIIOB C
CaMoOJICTOB U JBUTaTeliell CcoBMajgaeT OOBIYHO 3allyCcKOM WX B  CEpUHHOE
MPOU3BOJACTBO. TE€XHOJOrMUECKHUE NPOUECCHl HA CEpPUMHBIX 3aBOAAX OTIHWYHBI
OT ONBITHBIX 3aBOJOB. 3/I€Ch HHBIE CIIOCOOBI 3arOTOBKU J€Talieil, YCKOpEHHBIE
MPOLECChl MEXaHUYECKOW M TepMuuyeckoil oOpaboTku. Bece 3Tu n3meHnenus moryr
Ha MEPBBIX MOpPax BbI3BaTh MPOU3BOACTBEHHBbIC Ac(EKThl, HE HaOIIOIaBIIMECS Ha
ONBITHBIX oOOpasuax. JlepexkTHpie neTanu MOTYT NOSBUTHCA W B pe3ylbTare
HapYLIECHUS] TEXHOJOTMYECKON NHUCUMIIJIUHBI U HEIOCTATOYHO CTPOrOTO KOHTPOJIS
KauyecTBa Ha 3aBOJAX.

XapakTepHbIMU MPOU3BOJICTBEHHBIMU JAe(PEKTaMH JIeTajJeil caMOJIeTOB U
JNBUTATEJIEN SIBISIOTCA  HECOOTBETCTBUE CTPYKTYpPhl MeETajlla B PE3YIbTaTe
HEMpPaBUJIBHOW TEXHOJIOTUM IITAMIIOBKHM, CBapKH WIH  TepMOoOpaboTKH;
OCTAaTOYHbIE  HANpsDKEHHST B CBApHBIX  KOHCTPYKLIMSX B  pe3yibTaTe
HapyUIEHUs pEeXHMa CBapKW; [OBEPXHOCTHBIE TPEIIMHBI B  pe3yJbTare
HETPaBWIBHBIX PEXKUMOB NUIU(POBAHUS;, OTCIOCHHUS TaJlbBaHOMOKPBHITUM B
pe3yiabTaTe HEBEPHOM 3aTOYKH M 3alpaBKH MITU(POBAIBHBIX KPYTOB U T.J.

CokpalieHue KoJinuecTBa MPOU3BOJCTBEHHBIX Ae()EKTOB 00eCIeunBaeTCs
pocToM TEXHUYECKON KYJIBTYPbI Ha 3aBOJax U MOBBIIIEHUEM
KBaJudukanuy pabounx U WHKEHEPHO-TEXHUUECKUX PaOOTHUKOB U CTPOTUM
COOJIIOICHUEM TEXHOJIOTUUECKON AUCIUIIIMHBI Ha MTPOU3BOJICTRBE.



1.3 HapyumeHune npaBuJi IKCIIyaTalluU

WcnpaBHOCTh  €aMoOJIETOB M JABUrarejeili B 3HAYMTEIBHOW  CTENEHH
oOyciaBIuBaeTCs CTPOTHM COOJIOICHHEM pEKOMEHIAIuid 10 JIETHOW W

TEXHUYECKOM IKCILTyaTalluu.

B pesynbrare He MOAHO MPOBEACHHBIX OCMOTPOB M MOATOTOBOK CaAMOJIETOB K
MoJjieTaM MOTYT OCTaThCAd He3aMEUEeHHBIMH JIe(EeKThI, BICKYIIHUE 3a COOOH OTKa3bI
n3nenuit AT.

Tak, HampuMep, HOCTATOYHO HE 3AIMIUIMHTOBATH WM HE 3aKOHTPHUTH TaWKYy,
yTOOBI MOJ BJIMSHUEM BHOpalnUil B MOJETE OHA CAMOIPOU3BOJIBHO OTBEPHYJIACH,
KperieHue 0ciabiio U B pe3yJbTaTe MOsIBUJIACh T€Ub Maciia WU TOPIOYEro.

HeOpexHbiit ocMoTp (QOpCyHOK ABUTraTens WM 3aCOPEHHE TOPIOYEro mpu
3ampaBKe BEAYT K 3aCOPEHUI0 (OPCYHOK, HAPYIICHHWIO PEXUMa TOPCHUS U B
pe3yiibTare K OOpBIBY JIOMATOK M BBIXOJY JABUTATEIS U3 CTPOSI.

Hapymienuss npaBusl nuiaoTUpoBaHus (Ype3MepHbIi dopcax JNBUTATENs U
T..) TPUBOJAT K TMeperpy3kaM »3JIeMEHTOB KOHCTpykuuu. K Ttakum ke
pe3ynpraraM — NPUBOAAT TpyOble mocaiaku. B pesymesrate  yckopsercs
Pa3BUTHE YCTAJIOCTHBIX SIBJIEHUM M BBIXOJ KOHCTPYKLIMHU U3 CTPOS.



JEKLMA 2

Buabl peMOHTOB aBUAIIMOHHON TEXHUKH

Iloo  pemonmom AT  moHuUMaeTcs  KOMILIEKC OpraHu3alMOHHBIX,
TEXHOJIOTUYECKUX M DKOHOMHUUYECKHUX MEPONPUSITHUH MO BOCCTAHOBIICHHIO pecypca,

UCIIPAaBHOCTHU U pabOTOCIIOCOOHOCTH U3ACIHI.

PeMoHT BbINONHSETCA Ha wu3AenAuu (caMolsieTe, JIBUTaresie) CHATOM C
HKCILTyaTalluM BCIIEJICTBUE OTPA0OTKH 3aJaHHBIX PECYPCOB (MU CPOKOB CIIYKOBI)
WJIM B pE3YJIbTaTe MOBPEXKACHUS.

Paznuyaror Tpu B pEMOHTA: TEKYLIUH, CPEAHUNA U KAlTUTaJIbHbIM.

Texyuwjuit pemonm — 3TO MUHUMAJbHBIA IO 00BEMY PEMOHT, NIPU KOTOPOM
o0OecrieyuBaeTCs HOpMajbHAasl dKCIUTyaTalusl U3Jeaus A0 OYEPEIHOTO IJIAHOBOTO
pemoHTa. Bo BpemMs Tekymero peMOHTa  HEUCIPABHOCTHU
YCTPAaHAKOTCS 3aMEHOM MM BOCCTAHOBIEHUEM OTAEIbHBIX COCTABHBIX 4YacTeu
(OBICTPOM3HALIMBAIOIIMXCS JAETalieid), a TakKe BBIMOJHSIIOTCS PEryIupPOBOYHBIE
paboTel. Tekymuil peMOHT MNPOU3BOAUTCS  CHUJIAMHM  JIKCIUIyaTallMOHHBIX
NpPEANPUATHI U SIBISETCS COCTAaBHOM YacThiO PErIaMeHTHOro OOCHyXKUBaHUS
ABUATEXHUKH.

Cpeonuii pemonm TaKXKe€ OCYIIECTBIAETCA 3a CUYET BOCCTAHOBJIEHHS
JKCIUTYaTalMOHHBIX ~ XapaKTEpPUCTUK HW3AENMS WM 3aMEHbl  M3HOLIEHHBIX
WA TOBPEXKICHHBIX COCTaBHBIX 4acTe. Kpome »3TOoro mpu cpenHem
pEMOHTE mpoBepsAeTcs cocTossHue apyrux wuzgenud AT ¢ ycTpaHeHuem
oOHapyKeHHbIX HeucnpaBHocTed. CieayeT TakKe OTMETUTb, UYTO IMPU CPEIHEM
PEMOHTE MOXET MPOU3BOJUTHCS KANUTAIbHBIA PEMOHT OTJEIbHBIX KOMIIOHEHTOB
BC.

Kanumanvnolii  pemonm BBIIONHAETCS MOCIe OTPAOOTKM  CaMOJIETOM
MEXPEMOHTHOTO pecypca. OTOT BHJ PEMOHTA 3aKJI4YaeTcs B  TMOJHOMU
pa3dopke BC U nedeKTanum U3IeIun AT C MOCJEAYIOLIEN 70,4
3aMEHOM  WJIM BOCCTAHOBJIIEHMEM HCHpaBHOro cocrtosHus. Ilociae pemoHTa
OCYIIECTBIAECTCS mpoliecc cOOpku: y3io0Bas, arperatHas, oo6Omas. Ha
KaKJIOM 3Tane CcOOPKU BBIOIHAETCS KOHTPOJIb pab0TOCIOCOOHOCTH U3ACIUI U
arperaroB. [locne o6miei coopku BC mpoxoaut psig ucnbiTanuii (Ha3eMHbIE U
JIETHBIC).

KanuranbHblil 1 cpeaHU PEMOHTHI BBINOJHAIOTCS HAa PEMOHTHBIX 3aBOJAX.
Bce pecypchl 10  pEeMOHTOB  YCTaHaBIMBAKOTCSI  NPUMEHUTENBHO K
KalUTAJIbHBIM PEMOHTAM.

Cucremsl pemoHTOB AT



Iloo cucmemoti pemonma AT TOHUMAETCS KOMIUJIEKC IOJOKEHUH M HOPM,
ONpENENSIIONIUX TOPSAAOK MpoBeAcHUs padoT mo peMoHTy AT 1nns  3aJaHHBIX
YCIOBUH HKCIUIyaTallMd C Iedbl0 oOOecrnedyeHus IoKas3aTeseill KadecTBa U
3¢ (HEeKTUBHOCTH, NPEAYCMOTPEHHBIX HOPMAaTUBHOW JnokyMeHTamuei. Cucrema
pemonTa AT sBiseTcs COCTAaBHOM 4YacThi0 OOMIEH CUCTEMBI  TEXHHYECKOTO
oOciy>)xuBaHus U peMoHTa AT.

B rpaxnanckoii aBmauun P® u B 3apyOeXHBIX aBHAKOMIIAHMSIX B
HACTOsIIIIee BpeMs IPUMEHSIOTCS CIIEYIOIUE CUCTEMbl PEMOHTOB.

2.1 l'[.]]aHOBo-npeuynpez{nTeﬂLHaﬂ CUCTEMaA PEMOHTHBIX pa60T

[Ipu stoit cucreme mist JIA wiam ero arperaroB Ha3HA4alTCsA PECYpPCHI 110

TO 7@ T ®

pemonta lp'» Ip7 ..oyl p 7. CamosieTsl HAaPaABIAIOTCS B PEMOHT HE3aBUCUMO  OT
. TO

COCTOSIHMS KaK TOJIBKO MCUEpIIaH oudepedHo pecypc no pemonTta Ip . Pecypc

Ty(l)I/I MOCJEYIONIME PECYPCHI Ty(') yCTaHABIMBAIOTCS MO Haubosiee ‘“‘cinabbiM”
MecTaMm, T.e. 10 TeM YacTsaM JietatenbHoro annapara ( JIA) (arperara), Ha KOTOPBIX
Hanboiiee ObICTPO BO3HHMKAET AeekT. [Ipu 3TOM peusr HAeT 0 JacTiax, yCTpaHEHHE
HEHUCIPABHOCTEH KOTOPBHIX HE MOXET OBbIThb BBIIIOJHEHO B YCIOBUAX
AKCIUTyaTallMOHHBIX MOPEANpUATHI u3-32 OO0NbIIOr0 o0beMa  JAEMOHTaXKHBIX,
MOHTa)KHBIX padOT, peryJIupOBOK, UCIIBITAHUM U  T.II.

Hampumep, 310 MoOXkeT ObITH CTHIK OTheMHOW uyactu Kpbuta (OYK) c
neHTporutadoM. 1o 3ToMy CTBIKY XapakTepeH AedeKT B BUIE YBEIWYEHHOTO (1O
CPaBHEHMIOC 3aBOJICKMM) 3a30pa MEXJy OOJITOM M OTBEepCTUEM (PUTHHTA.
Yerpanenne — nedekra  Tpebyer  orcrhikoBkn  OUK  u, cremomarenbHO,
00JIBIIOTO 00BbEMa IEMOHTAXHBIX U MOHTaXXKHBIX Pa0oT.

O6pruno JIA umeer rpynmy “cina0bpix” MecT. Tak, mMpUMEpPHO MpPU OJHUX U
TeX e HapaboTKaX MOTYT BCTPETHTHCS YBEJIWYEHHBIE 3a30pbl HE TOJBKO IO

cteiky OUYK ¢ neHTponiaaHoM, HO U B IIAPHUPHBIX ITOJBECKAX CTOEK U IOAKOCOB
11aCCH, MOJBECKAX PYyJIEH U T.n.

Kak yxe oTmewanoch, pecypc /A0 pPeMOHTa Tp(I)I[OJ'I)KeH OBITh TaKoOB,
4ToOBl pa3BuTHE JedexTa He mpuBeno K oTka3y. [loaTomy cpenm Bcex
“ciabbIX” MecCT BBIACNSETCS TpyINa, pa3BUTHE AePEKTOB Ha KOTOPOH HIET
HanOosee OBICTPO U co3AaeT HauOOIbUIYI0 ONACHOCTh BO3HUKHOBEHUS
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2.2 CucteMa periiaMeHTHPOBAHHBIX PEMOHTOB

[Ipu 3TO¥ cucTemMe Bech 00beM KallUTAJIHHOTO PEMOHTA pa30uBaeTcs Ha
HECKOJBKO 3TamoB (0OBIYHO HE  Oojbiie YEeThIpEX), KaXIblH U3
KOTOPBIX MpPeACTaBIsIeT co00il cpeagHu peMOHT. PaGoThl, BBINOJHEHHBIE HA BCEX
JTanax, 00pa3yroT MOJHBIH 00beM KanuTaJIbHOTO PEMOHTA, TAK YTO MOCIE HX
BBITIOJTHEHHMSI OKa3bIBAae€TCS, UYTOBCE YacTU BO3JIYLIHOTO cylHa OblIu
IIPOBEPEHBI C LEJBIO BBISBICHUS U YCTPAHEHUS] HEUCIIPABHOCTEM.

™ e~ /S N 1\ _— ——m T o —————

3 T A II bI

I I m I II m
| | | | | | | | | >

| I 1 f f 1 1
0 3000 6000 9000 3000 6000 9000 t
T,% = 120009 Tp‘»ll'-‘- Tp':' = 240009

3 T A II bI

I II I I I m
| | | | | | | | >

>

| | | | | | |
0 3000 6000 9000 3000 6000 9000 t
T, = 120009 T,V+T,% =240009

Puc. 2.1 - PaCHpC,Z[eJ'IGHI/Ie OTAllOB PCTIIAaMCHTUPOBAHHBIX PCMOHTOB

Ha kaxjioM sTare peMOHTa BBITIOJIHSIETCS TOIBKO TOT 00bEM  JIEMOHTaXHBIX
paboT, KOTOpPBI JMKTYeTCs BO3MOXKHBIMH Ha OJToM OTame Jaedexramu.
Hanpumep, mocine 3000 neTHBIX YacoB Haumbolee 4YacTo HAOIIOTAIOTCA
HEHCIIPABHOCTH KpecCeJl, OCBEUICHHUs, MO0JIa B IMAaCCAKHPCKOM CalioHe, Ne(eKThI
KOJIEC IIACCH, TOABECKHU PYJIeH M HEKOTOpbIe JIpyrue. B COOTBETCTBUU C ITHUM,
€ciu nepBblid 3Tan peMoHTa BeimoaHsercs nocie 3000 neTHpIX YacoB, TO OH OyaeT
OTpaHWYEH JEMOHTAXHBIMH M MOHT@XXHBIMH paboTamu, TpeOyomuMuCS IS
BBISIBIICHHSI U YCTPAHECHHS YKa3aHHBIX HEUCIPABHOCTEH U NE(PEKTOB.

I[Ipu wnapaborke 6000 neTHBIX YacCOB MOTYT HOSBIATHCSA Ae(PeKThl Ha
nonBecke OUK k meHTporuiany, AedeKThl TMOJABECKH IMACCH M PSJI JIPYTHX.
COOTBETCTBEHHO C STHM Ha BTOPOM JTale pPEMOHTa O0BEM JEMOHTAXHBIX U
MOHTXXHBIX pabOT, TOMHMO BCEX pabOT MEpBOTO dTama, OyaeT BKIOYATh B Ce0s
otrcThikoBKY OUK, nmeMoHTaX U peMOHT IACcCH | T.1.

[IpenmytiecTBO paccMaTpuBaeMO CHUCTEMBI COCTOMT B TOM, YTO Ha KaKIOM
JTane 00beM JAEMOHTKHBIX U MOHTKHBIX Pa0OT IEJIMKOM JTUKTYETCS TOIBKO TEMH

HCHUCIIPABHOCTAMMU, IIOABJIICHUC KOTOPBIX BO3MOKHO. B ornmuume ot 3TOro npu
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IUIAHOBO-TIPEYIPEAUTEIBHON CUCTEME KaIllMTaJbHbIX PEMOHTOB o0beM
JEMOHTAXHBIX W  MOHTaXHBbIX padoT HAaMHOIO IPEBBIIIAET MHUHUMAJIbHO
He0OXOIMMBIH Ul YCTpaHEHHs] UMEIoIUXcsl HeucnpaBHocTeil. Hanpumep, ecin
obparutbea K puc.2.1, To yxe npu 6000 u Hapa®oTku morpeboBanack OBl MONHAsS
pa3bopka camonera. [Ipu cucteme pernmaMeHTUPOBAaHHBIX PEMOHTOB HA 3TOM 3Talle
nposoautes yumb gemMontaxk OUK, maccn, pyield 1 HEKOTOPBIX CUCTEM.

Cucrema PCTIIAaMCHTHPOBAHHBIX  PCMOHTOB  IIO3BOJEICT YBCIIMYUTD I10

. (i
CPaBHEHUIO C CHUCTEMOW IJIAHOBO-IPEAYIPEAUTEIBHBIX PEMOHTOB PECYpPCHI To'u

(i+1)
CHU3UTHh BeNWYHHY oOTHoweHus C; AP OOHOBPEMEHHO  CYIIECTBEHHO
cokpamatorcss npocton JIA. Co3maercs BO3MOXKHOCTh COBMEIICHUS HEKOTOPBIX
dbopM TEpUOAMYECKOTO TEXHUUYECKOTO OOCIyXKHUBaHUS (pErNIaMEHTHBIX paboT) ¢
PEMOHTOM.

Crnenyert, oHaKo, UMETh B BUJY, YTO CHCTEMA PENNIAMEHTHPOBAHHBIX PEMOHTOB
TpeOyeT nisi obecriedeHus  O€30MacCHOCTH  TOJIETOB THIATEJIbHOIO HW3YyYEHUS
3aKOHOMEpPHOCTEN TMOsBIEHUSI HeucnpaBHOCTeW. IHade Moryt OBITh JOIMYIIEHBI
rpyOble OMMOKK TpH OINpeAesIeHUH HEeoO0XOoAuMOoro o0bemMa paboT Ha KaXIAOM W3
3TaroB PEMOHTA.

2.3 CucTeMa Mo3TaNHbIX 30HAJbHBIX PEMOHTOB

[Ipu s10ii cucteme oOmMIl 00bEM KanmUTaJIbHOTO PEMOHTa pa30uBaeTCi Ha
HECKOJIBKO JTamoB. Kaxzaplii dtam sBIseTCS CpeaHUM peMOHTOM. B sTom
CMBICJIE  paccMmaTpuBaemas  CHUCTEMa  HE  OTIMYAETCd  OT  CHCTEMBI
pEerIaMEHTHUPOBAHHBIX PEMOHTOB, HO Ha Ka)KJIOM 3Talne o0beM padoT 3adaercs Ha
ocHoBe jeseHus JIA Ha 30HbI (puc. 2.2.). Ha kaxxa0oM 3Tamne BBIMOJIHICTCS PEMOHT
onHoi u3 30H. Tak, nys camonera Ne 1 peMOHT BeeTcs MOCIE0BATEIbHO OT 30HbI
1-#1 Ha mepBOM 3Tame A0 30HBI 4-if Ha mocnenHeM. J{ns camonera Ne 2 wu3bpana
MOCIIeIOBATeNIbHOCTh 30H 2-, 3-1, 4-1, l-at.n. [lo cpaBHeHWI0O C  CHCTEMOW
pErIaMEHTUPOBAHHBIX PEMOHTOB HEJAOCTATKOM CHCTEMBI 30HAJIBHBIX PEMOHTOB
ABJISIETCS TO, YTO OOBEM JEMOHTAXXHBIX W MOHTaXHBIX PabOT HE CBfA3AH C
BO3MOKHOCTBIO ITOSIBJICHUS T€X WJIM UHBIX HEHCIIPaBHOCTEH.

[IpeumymecTBa paccMaTpuBaeMOl CUCTEMBI B TOM, YTO JaHHAas 30Ha
(manpumep, 3oHa 1-1 Ha puc. 2.2) pPEMOHTUPYETCA MpPU  Pa3ITHUYHBIX

mapa6orkax (T;, T, Ts T4 wu, cnenosarensHo, wuMeercs BO3MOKHOCTb
HAOII0NaTh COCTOSHUE YacTed 3TOM 30HHEI 110 MEpPE yBEIUYEHHUs HapaboTKH. JTO
MO3BOJISET B KOPOTKHE CPOKH HM3YYHMTh 3aKOHOMEPHOCTH IIOSBICHHUS U PA3BUTUS
HEMCIIPABHOCTEN M HA MX OCHOBE OIEPATUBHO YTOYHUTH MEKPEMOHTHBLIE PECYPCHI
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(i)
To’. Cucrema 3soHanbHBIX PEMOHTOB 0O€cleunBaeT BO3MOXKHOCTH Oonee

PaHHCTO BBIABJICHUSA HC(bCKTOB MO CPaBHCHUIO C l'[.]'IaHOBO'HpeHYHpeHHTeHLHOﬁ.

2 9- 2 4.
e 1-2 30!1:4{ 2-9 | 3-1 | 4-3 | 5
4-7 30Ha Ne 1 t
7
" Cavomer | 2% | 3% 4%  la
3-7 30Ha 3-9 30Ha Ne 2 I I I 1 t'
1-7 30Ha T
CiiGas 3-3 : 4-g | 1-1 | 2-3 |
v -
4-7 30Ha No 3 T T i 1 Fig
. 4-1 = )- i
Camomet { 1-1 | ks } 3-4 | >
Ne 4 t
T, T, T; Tp
a) 0)

Puc. 2.2 — Cxema pasjiesieHHs caMoJieTa Ha 30HbI () ¥ OpraHu3aIs Mo3TAHOT0 30HAILHOTO
peMoHTa Ha 4-x camoirerax (0)

Takke Kak M HpU CUCTEME pPENIAMEHTHUPOBAHHBIX PEMOHTOB, HMMEETCS
BO3MOKHOCTh COBMEILEHHUSI HEKOTOPBIX (POPM MNEPUOAUYECKOTO  TEXHUUYECKOTO
00clly’)kMBaHUSI C PEMOHTAMH U TEM CaMbIM COKpalieHus npocroes JIA.

2.4 CucrtemMa peMOHTA MO (PaKTHYECKOMY TEXHHYECKOMY COCTOSTHHIO

s Bcex MepedyucleHHBIX CUCTEM PEMOHTOB XapaKTEpHO, 4TO HapaboTKa A0
OYEpeHOI0 peMOHTa (3Tama) 3aJaeTcsl 3apaHee U HE CBsI3aHa C COCTOSIHHUEM
koHKpeTHoro JIA. Tlpu »Tom oka3biBaeTcs, 4to s 4dacTu JIA, KoTopsie

HaXxXoaAuJIucCh B 6HaFOHpI/I$[THBIX YCIOBHAX OKCIJIyaTalluu, PpPEMOHT MOT OBITH

BBIIIOJIHCH ~ HAMHOI'O  MO3XKE€, yeM 3TO JOUKTYETCA  BEIUYWHAMU Tp(l).
OKOHOMHMYECKH 11€JI€CO00pa3HO pPEMOHTHpPOBATH CaMOJET B MOMEHT, Korjga
€€ TeXHHYECKOE COCTOsIHME TpeOyeT peMoHTa 37eCh UMEETCS MOJIHAs aHaJOTHUs C
IIPEeUMYIIECTBAMU M HEIOCTAaTKaMHU pecypca II0 IMpPEeNeIbHOMY COCTOSHUIO U
Ha3HA4Y€HHOI0O pecypca.

Ecnu peMoOHT BBINOJHSETCS NpU HapabOTKe, OTBEYAIOLIEH HEKOTOPOMY
mpeeIbHOMY COCTOSHHIO CaMoJIeTa, IMPHU KOTOPOM OH TpelyeT ycTpaHeHUs
HEUCIPABHOCTEH, TO TOBOPST, YTO HCIIOJIB3YETCA CHUCTEMa pPEMOHTOB I10
(bakTHYECKOMY TEXHUYECKOMY COCTOSHHUIO.
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Brinonnenue tpeOoBaHuii oOecnedeHUs BBICOKONW O€30IaCHOCTU IOJIETOB
MpU CUCTEME PEMOHTOB MO (HAKTUUYECKOMY TEXHHUUECKOMY COCTOSIHUIO SIBJISIETCS
CIIO)KHOW TEXHUYECKOM 3amadyeil. BO3MOXKHOCTh HMCIOJBb30BAHUSA HATOU
CHUCTCMBl PEMOHTOB JOJDKHA OBITH 3aJI0KEHA B nponecce KOHCTPYHPOBAHUA H
W3TOTOBJICHUS CAMOJIETa, T.€. JOJDKHBI OBITh 00€CIIeUeHbI BBICOKAasl KHUBYUYECTh
yacTell  camoJsieTa, BBICOKAs  KOHTPOJICIPUTOAHOCTb,  JIETKOCBEMHOCTh H
B3aMMO03aMEHsEMOCTh YaCTEN.

Boicokass JKuMBydecTh O3HauaeT, 4YTO JAE€PEeKThl U BBI3bIBACMBIC HUMHU
HEHUCTPABHOCTH BEChbMAa MEIJICHHO Pa3BUBAIOTCS, U MOSTOMY HUMEETCS J10CTaTOYHOE
BpeMsI 11 UX BBISBJICHUS, IPEXKIEC YEM HACTYIHUT OTKA3.

Bricokas koHTponenpurogHocts JIA o3HayaeT, 4To BCe €ro 4acTH MOTYT — OBITh
0e3 obmiero nemonTtaxa BC moaBeprHyThl JTUAarHOCTUPOBAHUIO ISl BBISBICHUS HMX
TEXHUYECKOTO COCTOSIHUS. JIJIT 3TOTO JOJKHBI OBITH BCTPOEHBI JAMArHOCTHYECKHUE
JIaTYuKH, IPUOOPHI sl KOHTPOJIs coctosiHus vyacteit JIA. Hanpumep, aBuaaBurarens
JOJDKEH UMETh OKHA ISl KOHTPOJISI COCTOSIHHMSI POTOPOB M CTATOPOB KOMIIpEccopa U
TypOUHBI, JaTYUKHU JIJIs1 KOHTPOJISI COCTOSTHUS TIOJUIUITHUKOB U T.JI.

JlerkoCheMHOCTh YacTeld TMO3BOJSET MPOBOJAUTH HX 3aMeHy 0e3 o0miero
JeMOHTaxa camoisieta. Hampumep, npu OJIOYHOM KOHCTPYKLUMH aBUAJABUTATEIS
BO3MOJKHA 3aMeHa 4yacTel kommpeccopa 6e3 ol1ieit pa300pku BCero JBUTATEIS.

B3aumo3zamensieMocTh uacteld oOecmeduMBaeT WX 3aMeHy 0e3 mombopa
MOJITOHKH.

CnoxHoCTh KOHCTpYKIIMU JIA W ero arperaTtoB NpPUBOAUT K HEOOXOTUMOCTH
OrpaHUuYCHHs] Habopa arperatoB M WX YacTed, MOMJIEeKAIIUX PEMOHTY IO
TEXHUYECKOMY COCTOSHHUIO.

OcHoBo# st BBITIOJTHEHHUSI PEMOHTA 110 TEXHUYECKOMY COCTOSIHUIO
SBJISIETCS. HE TOJIBKO BBISIBJIEHHE cOCTOsiHUSL JIA M ero dacteil 0e3 CyIIecCTBEHHOTO
oO0bema pa30OpKH, HO M MPOTHO3UPOBAHUE TEXHUYECKOro cocTtosHus JIA Ha
JUINTENBHBI  CPOK 3KCIUTyaTallMM. JTO OCOOEHHO OTHOCUTCA K dactaMm JIA,
YCTpaHEHHE HEUCIPABHOCTEM KOTOPBIX B YCIOBUAX OJKCIUIyaTallid CIUIIKOM
TPYIOEMKO.
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JEKIINA 3

Oco0eHHOCTH AaBMAPEMOHTHOI0 NMPOU3BOJACTBA

3.1 XapaKTepHCTmca ABUAPEMOHTHOTI0 MPOU3BOJACTBA

ABHApEMOHTHOE MPOU3BOACTBO XAPAKTEPUIYETCSH BHICOKUM TEXHUYECKUM
YpOBHEM, OOYCJIOBJIEHHBIM CH0XHOCTBIO AT. [ Hero xapakTepHO HaJIW4He
pa3zHo00pa3HOro CJIOXKHOTO COBPECMCHHOT'O 000pynoBaHus 154
BBICOKOKBANM()UIUPOBAHHEIX KaApoB  CIIEUManucToB U paboumx. IIponecc
peMoHTa CYHOIECTBCHHO OTIHMYacTCca OT Ipomecca IHPOM3BOACTBA  HOBBIX
BHJIOB M3ICIUA © HMEET CBOH cneun(bnqecxne 0COOEHHOCTH, KOTOPBIC
00513aTeILHO JTOJIKHBI YUYUATBIBATHCS pu peueHnu pa3IMYHbBIX
OpPraHM3allMOHHO-TEXHUYECKUX 3a1a4.

K ocHOBHBIM 0COOEHHOCTSIM aBUAPEMOHTHOTO MPOU3BOCTBA OTHOCSTCS
CIIEAYIOLIHE:

1. 3apanee HE W3BECTHO, B KaKOM COCTOSHUU OyAeT MOCTynaTb TEXHHKA

B PEMOHT, C KakuMHU JedeKTamMu, TMOJOMKaAaMH. OTO 3aTpydHSET
IUVJAHUPOBAHUE IIPOU3BOJACTBA, T.K. IIPUXOAUTCSI PYKOBOACTBOBATHCS
CpeTHUMHU HOpPMaTHMBaMH B YacTH oOecreueHus pabodedl CuioMu,
IUIOIAAAMH, MarepuajlaMd, 3alacHbIMHM YacTAMH, BCEMH BHJIaAMU
SHEPIUH U T.II.

2. OpmHOMY PEMOHTHOMY TPENNPUITHIO MPUXOJUTCS PEMOHTHPOBATH
MHOTOOOpPa3HyI CIOXKHYIO TEXHHUKY (TJIaHep, 3JIeKTpooOOopymaoBaHHE,
paguoanmaparypy, mpuOOpbl W T.J.), KOTOpas BBITYCKAE€TCS OOJBIINM
KOJINYECTBOM 3aBOJOB. Hepenko Ha OIHOM PEMOHTHOM 3aBOJE
MPOU3BOJUTCS PEMOHT OJJHOBPEMEHHO HECKOJIbKUX u3aenuit AT.

3. PeMoHTHOE mpeampusiTHE UMEET JEIO0 C TOTOBBIMU KOHCTPYKIIUSIMUA U HE
HMEET MpaBa CaMOCTOSTEIPHO BHOCUTh B KOHCTPYKIIUIO  KaKue-Tubo
U3MEHEHUH.

4. 3aBoapl aBHALMOHHOW MPOMBIIUJICHHOCTH  BBIIYCKAIOT  CaMOJIETHI
HEOONBIIMMHU  CEpUSAMH, KaXaas HM3  KOTOPBIX  HMEET  CBOH
KOHCTPYKTUBHBIE W TEXHOJIOTHYECKHE OCOOCHHOCTH. DTO HapyllaeT
PUTM PEMOHTHOTO MPOM3BOJCTBA, YCIOXHSIET OpPraHU3alUIi0 CHAaOXKEHUS
3allaCHbIMHU  YacCTSIMH, YBEJIMYHUBAET KOJHUYECTBO IMPOU3BOACTBEHHOMN
JOKyMEHTaluMu U T.J4. Ha caMoiieTax cTapbiX CEpUil B MPOLIECCE PEMOHTA
MPUXOJUTCS BBHITIOJHATH BEChbMa 3HAYUTEIBHBIM 00BEeM paboT 10 HX
MOJEPHU3ALUH.

5. Yacras cmeHAeMOCTb OOBEKTOB PEMOHTA B pe3yjbTare OOHOBJIEHHUS
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CaMOJIETHO-MOTOPHOTIO IapKa.

6. bBonpmoif ynenpHbIN BeCc MaJOMEXaHU3UPOBAHHBIX padOT MO MPOMBIBKE U
OYHUCTKE, Ne(eKTalU, CIeCapPHBIX, JKECTIHO-KIeNaIbHbIX.

7. Hanuyme 3HAUMTENBHOTO  KOJIMYECTBA  OJJEMEHTOB  KOHCTPYKIHH,
TpeOyIOUIUX UHAUBUAYAJILHOTO MOAOOpA U MOJATOHKH.

8. Bwicokue TpeboBaHUs K TOUHOCTHU JeEKTAIIUU 0ObEKTOB PEMOHTA.
9. Ilpumenenue OO0JIBIIOH HOMEHKJIATypbl JOPOTOCTOSIIIUX

MaTepuayioB,  MonypaOpUKaToB M  3alacHBIX  4YacTed, KOTOpble
PEMOHTHBIE  MNPENNPUATUS 3aKyHalT Yy I[POMBIIIJIEHHOCTH, 4YTO
OPUBOIUT K OONBIIOMY yAEIbHOMY BeCy UX B OO0IIe CTOMMOCTH
peMOHTa.

10. Ilpumenenue CJI0’KHOTO TEXHOJIOTUYECKOTO o0opynoBaHus,
UCIIOJIb3YEMOT0 C OTHOCHTEIBHO HEBBICOKOM MHTEHCHUBHOCTBIO.

3.2 HpOI/ISBOIlCTBeHHBIﬁ M TeXHOJIOTHYeCKHuM npoueccsl pEMOHTA

Ilpouszeoocmeennbili  npoyecc pemoHma COBOKYIMHOCTh JIEHCTBUM, B
pe3ynbTaTe KOTOpBhIX oOOecneunBaeTcss BOCCTAHOBIEHHE pabOTOCIOCOOHOCTH
00beKkTOB peMoHTa. [IpoM3BOACTBEHHBI NpoOIlECC PEMOHTA XapaKTEepU3yeTcs
npeaMeTaMyd TpPOM3BOJACTBA (B JaHHOM CJydae »dTO U3AENUsS aBHALMOHHOU
TEXHUKH), CPECTBAMU TPYAa, TEXHOJIOTHUECKUMU IPOLIECCAMU U CAMUM TPYIOM.

[Ipon3BOACTBEHHBIM NpOLECC PEMOHTA BKJIIOYAET IOATOTOBKY CPEACTB
pPEMOHTa, OpPraHM3alUI0 OOCIYXUBaHHUS pabOUUX MECT, MOJIYyYEHHE U XpaHEHHUE
pPEMOHTHOTrO (hOHJa, MAaTEPHUAJIOB, MOAyPaOpUKATOB M 3alacHBIX 4YacTel, a TaKxke
BCE CTaJUU PEMOHTA.

Texnonozuueckuii npoyecc peMoHma - 4acTb NPOU3BOACTBEHHOTO IIpoLEcca,
HEIOCPEACTBEHHO CBsI3aHHAs C OLEHKOM W M3MEHEHHMEM COCTOSHUA OOBeKTa
PEMOHTA.

TeXHOTOTrMYeCcKui Mpolecc peMOHTa COCTOUT U3 TaKUX ITANOB, KaK MpUEMKa
B PEMOHT, IpeJBapuTeibHas Aedekranus, IeMOHTaXX M pa3dopka, OYHCTKA H
IPOMBIBKA, JlepeKTanusi, COOCTBEHHO PEMOHT, KOMIUIEKTOBKA, COOpKa, HCIBITAaHUS
U cllaya OTPEMOHTHUPOBAHHON TEXHHMKM 3aka3uWKy. CxXeMa  TEXHOJIOTMYECKOIO
Ipoliecca peMOHTa aBUALIMOHHON TEXHUKH IpejcTaBieHa Ha pucyHke 3.1.

PeMonT aBUALIMOHHOW  TEXHHMKH  BBIIOJHSETCS B  COOTBETCTBUM C
JOKYMEHTaMH{, pa3paOaTblBa€MbIMU  3aBOJJAMU-M3TOTOBUTENIIMU M PEMOHTHBIMU
npennpustusiMu ['A. B cocraB nokymentoB no pemonty AT, pa3pabarbiBaeMbIX
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3aBOJJAMU-TIOCTAaBIIMKAMU  aBUALlMOHHOM TEXHHUKH, BXONAT: PYKOBOIACTBO IO
PEMOHTY, Karajor AeTajeii 1 COOpOYHBIX €AMHHULl, HOPMBI Pacxoja 3aracHbIX 4acTeil.
PyKOBO/ICTBO 1O PEMOHTY BKIJIFOUAET B C€0s1 TEXHUYECKUE YCIOBUS HAa PEMOHT,
TeXHHUYEeCKHue TpeOOBaHUS K OTPEMOHTHUPOBAHHBIM OOBEKTaM, YKa3aHUsS IO
OpraHu3alyy U OCHAIICHUIO PEMOHTA.

TexHUYeCKHe yCJIOBUS Ha PEMOHT COAEPKAT yKa3aHWs O IOPSJIKE BBITOJIHECHUS
JE€MOHTa)KHO-MOHT@XHBIX ~pabOT, O MeToJaX BOCCTAHOBJIEHUS JeTajedl B
3aBUCUMOCTH OT XapakTepa BbISBIECHHBIX AE(PEKTOB, O METOJaX UCIBITAHUN THOCIe
peMoHTa. PyKOBOACTBOM IO PpPEMOHTY ONpPENENAECTCS TAaKKE HOMEHKIAarypa
OPUCTIOCOONEHN W HMHCTPYMEHTOB, HEOOXOMWMBIX Il BBITIOJHEHHUS PEMOHTa U
IIOCTABJIAEMBIX 3aBOAAMHU-U3TOTOBUTEIAMUA aBUALIMOHHON TEXHUKH.
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Puc. 3.1 — CxeMa TeXHOJOTHYECKOIO IPOIECCa PEMOHTA
Ha OCHOBC PYKOBOACTBA 1o PEMOHTY OTACI TJIaBHOT'O TEXHOJIOT'a
ABUApCMOHTHOIO 3aBoJa pa3pa6aTLIBaeT BHYTPCHHIOIO TCXHOJIOTUICCKYIO

AOKYMCHTAIIUIO IIO BBIIIOJHCHHUIO BCCX PCMOHTHBLIX pa60T (TCXHOJIOFI/II/I PECMOHTA,
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TEXHOJIOTUYECKUE MHCTPYKIMU ¢ KApThl) U TMPOU3BOJCTBEHHO-KOHTPOJILHYIO
JOKYMEHTALMI0 1O O(QOPMIIEHUIO pe3yiabTaroB 3THX paboT. K mpousBoacTBeHHO-
KOHTPOJIBHOW JTOKYMEHTAIlMU OTHOCSITCSA: JOKYMEHThl 1o mnpuemke Al B PEeMOHT;
KapThl JAedeKTalu; MPOTOKOJIbI UCTIBITAHUM; KapThl BHIMOJTHEHHBIX H0PaOOTOK; aKThI
C/Ia4ll OTPEMOHTHUPOBAHHOM TEXHUKH. Bce 3TH JOKyMEHThI 00pa3yroT JeI0 PEMOHTA.
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JEKLMA 4

IloaroroBka JieTareJibHOIO anmnmapara 1 aBHAlHOHHOI'0 ABUTIaTe/id K PpEMOHTY

4.1 IlpueMKa B peMOHT

“OCHOBHBIE YCIIOBHS Ha PEMOHT aBHALlMOHHOM TEXHHUKH TIPaXIaHCKOH
apuann’”’ U “HactaBieHue mo TeXHUYECKOM SKCIUTyaTallid U PEMOHTY aBUAIMOHHOMN
TeXHUKH B TpaxaaHnckoir asuanuu” (HTOPAT TA-93) onpeaensior mopsaok
B3aMMOOTHOIIIEHUM W OTBETCTBEHHOCTH AaBHMAPEMOHTHBIX M JKCIUIyaTallMOHHBIX
MPEANPUITUI 32 KAYECTBO U CPOKU PEMOHTA.

[TonroroBka B 3KCIUTyaTallMOHHOM HMPEANPUITHH K OTIIPAaBKE CaMoOJIeTa B B
PEMOHT  3aKJOYaeTcsd B  JOYKOMIUIEKTOBAHMM  €r0 COOTBETCTBUU  C
KOMILIEKTOBOUHBIMU BEOMOCTSMH 3aBO/Ia-U3TOTOBUTENSL (KpOME MHCTPYMEHTOB,
HAa3eMHOTO OOOpYJIOBaHUSI W KOMIUIEKTOB 3allacHbIX 4YacTeil) u odopmieHUuU
HEO0OXOIMMON JTOKyMEHTaluu. BMecTte ¢ caMoeToM OTHPaBISAIOTCS CIEAYIOLIUE
JOKYMEHTBI:  (GOpMYISIpbl ~ caMojieTa M  JBHUraTels, T[aclopra  arperaros;
CBHUJETEIBCTBO O PErMCTpPalUU; YIOCTOBEPEHHE O TONHOCTH K OJKCIUIyaTaluH;
OOpTOBOM >KypHall; KapTa HUBEJIHMPOBKHU CaMOJIETA; 3aKa3 Ha PEMOHT C YyKa3aHUEM
JOTIOTHUTENIbHBIX pa0o0T; TEXHUYECKUN aKT, €Clid CaMOJIET HaIpaBisieTCs] B PEMOHT
10 OTpabOTKH UM MEXPEMOHTHOT'O pecypca.

Jlis TOoro 4troObl PEMOHTHBIA 3aBOJA MOT JIydllleé TOJATOTOBHUTHCS K PEMOHTY
KoHKpeTHoro JIA ¢ y4eTOM ero VHJMBHIyaIbHBIX 0COOEHHOCTEH,
3a0IaroBpeMeHHO, HE TMOo3[qHee 4eM 3a 3 Mecsia a0 oTnpaBkd JIA B peMOHT
DKCIUTYaTallMOHHOE MPEANPUATHE - 3aKa34MK HANpaBJsIeT Ha 3aBOJ 3asABKy Ha
JOTIOJIHUTEIbHBIE PA0OTHI 110 10000PYIOBAHUIO U T10PAOOTKAM.

CaMouneTbl M BEpPTOJIETHI, KAaK IMPABUJIO, JIETAT HAa aBUAPEMOHTHBIM 3aBOx. A
IBUTATEIIA U OTIEIbHBIE arperarsl, 3aKOHCEPBUPOBAHHBIC U YIIAKOBAHHBIC JOJLKHBIM
00pa3oM, JOCTABIISIFOTCS KEJIE3HOJOPOKHBIM UIIM aBTOMOOUIIBHBIM TPaHCIIOPTOM.
[Tpu 5ToM HeboubIIask YaCTh MEKPEMOHTHOTO pecypca JI0JKHA OBITh
00s13aTeNIbHO 3ape3epPBUPOBAHA /IJIsl BHIIOTHEHUS TAKOTO TEpesieTa.

Bce JIA, nmoctynuBmIne B PEMOHT, MPOBEPSIOTCA KOMIUIEKCHOH KOMHCCHEH, B
COCTaB KOTOPOM BXOIAT NPEACTABUTEIU OTHENA TEXHUYECKOTO KOHTPOJA H
CIIELIMAIUCTHI MO0 BceM cuctemam JIA.

B xone mnpueMku mnpoBepsieTCsl KOMIUIEKTHOCTb AaBUALIMOHHOW TEXHUKH,
MPUOBIBIICHB PEMOHT, MOJHOTA U MPABWIBHOCTh O0(OPMIICHUS BCEH JTOKYMEHTAIUU.
[TomumoO 3TOTO YK€ B XOJI€ MPUEMKHU MPOBOIUTCA MpeaBapuTenabHas aedekranus JIA
n aBuaasurareneil. OHa mpeaycMaTpuBaeT IMPOBEACHUE KOMILIEKCHOTO OCMOTpa O
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npoBepke pabotocrnocodbHoctu cucteM JIA, Bkimouyas 3amyck M onpoOoBaHUE
JIBUTATEJIEH.

B HeoOXomuMmbIX ciydasx,HampuMmep, mocie modoMok JIA WM mpu Haduduu
Kamo® oSKUmaka Ha  yXyAIIEHWE JICTHBIX  XapaKTepUCTUK  (YCTOHYMBOCTH,
YIPABJIIEMOCTH) BBINOIHAETCS HuBenupoBanue JIA. HusenupoBaHue mo3BoIsIeT
IIPOBEPUTH MPABUIBHOCTh B3aUMHOIO PACIOJOKEHUSI OCHOBHBIX arperaroB IJIAHEPa,
KOTOpOE MOKET OBITh HAPYILIEHO BCIEACTBUE OCTAaTOUHBIX JepopMaliuii, MoimydeHHbIX
IIPU  BO3JAEHCTBUMM  HArpy30K, I[peBbIIAIOIIMX  pacdeTHsle. Hapsany ¢
HUBCJIMPOBAHHEM, NpeABapuTelbHas JedeKTanus BKIOYAET TakkKe OCMOTP
OCHOBHBIX CHWJIOBBIX 3JIEMEHTOB IUIAHEpa, a TAaKK€ MX IPOBEPKY C IMPUMEHEHUEM
HEPA3PYLIAOIINX METONOB KOHTPOJIS.

[Ipuemka u3genuii aBUAIMOHHOW TEXHUKH B PEMOHT OQOPMIISETCS TPHEMO-
CIATOYHBIM AaKTOM, B KOTOPOM COJEP)KATCs KpaTKue CBEACHHUS 00 W3IENINH, €ro
YKOMIUIEKTOBAaHHOCTH, O(GOPMIICHUH TEXHUYECKOW MOKYMEHTAIMH, HAIHYUN WIIH
OTCYTCTBMM BHEIIHUX MTOBPEKICHUN.

Ha kaxjoe npuHHMaeMoe B PEMOHT HU3JENHME 3aBOAUTCS o0co0oe Jeno, B
KOTOPO€ BXOJAT BEIOMOCTH TEXHUYECKOTO COCTOSIHUSA, KAPThl U3MEPEHUM, ITPOTOKOJIBI
UCHBITAaHUH, (GOPMYIISAPBI U NTACIIOPTA arperaros.

Oranl IpUEMKH B PEMOHT OCYIIECTBIAETCS B INPUCYTCTBUM IPEACTaBUTENS
3aKa34yMKa, BCKPbIBAETCS KOHTEHHEp (1Sl IBUTaTeNsl) U MPOBEPAETCS KOMIUIEKTHOCTh
U3JeNHsl Ha COOTBETCTBHE HOMEpPOB MO 3amucsaM B ¢opmynsapax. IIposepsiercs
LEJIOCTHOCTh KOHTEHHepa M jBurarensd. Jlisg aBurarens, KOTOPbIM IOCTYNHI B
PEMOHT B aBaApUHHOM COCTOSIHMM COCTABIISIETCS CIIELIUAIIBHBIN aKT.

Ha nanmHoM »sTame 3aBoxuTcs oO0IIee Jel10 pPEMOHTA, B KOTOPOE BXOIAT
CIIEYIOINE JOKYMEHTHI:

1. IlpuémocnaTroyHsblil aKT.
@opMyIIsIphl U TACIIOPTa arperaroB U CaMoro JBUTaTells.
BenoMocTH TEXHUYECKOTO COCTOSIHUSA Y3JI0B, arperaroB, JETaJICH.
Kapra npomepos.
Benomoctu oTOpakoBKu.
Kapra o6mieit cOopkwu.
IIpOTOKOJIBI HCTIBITAHUN arperaroB U JBUTATEIIA.

© NGO~ WDN

KapTs! koHCEepBalnii U YITaKOBKH.

4.2 IlpeaBapuTejibHAsI IPOMBIBKA

ABHaHHOHHBIﬁ ABUTATCIIb, KaK IMMPaBUJIO, MOCTYIIACT B PpCMOHT, UMC HAPYKHYIO
KOHCEpBAIWIO B BUJC CJIOS TCXHUYCCKOI0 Ba3CjIMHA WA HyquHOﬁ CMAa3KH. KpOMe
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TOro, 3a BpeMsl SKCIUTyaTallid Ha HapyKHOM IMOBEPXHOCTH JBUTATENsl OTJaraercs
00JbIIOE KOJMYECTBO MACISHO-TIBIIEBBIX 3arps3HeHuid. Bc€ 3To ykasbiBaeT Ha

HEOOXOJMMOCTh MPEIBAPUTEIILHOM MPOMBIBKH. DTOT dTall HAMPaBIEH Ha MOBBIIICHUE
KYJIBTYpbl peMOHTA B 11eJioM. OCHOBHas 3a/1aya — pACKOHCEPBALUs U yJaJE€HUE Tpsi3u.
[Tpu 5TO IPUMEHSIFOTCS CIIEAYIONIUE CIIOCOOBI TIPOMBIBKHU:

1. Pyunas mpombiBKa (C TOMOIIBIO TYOKH H MOPOIIIKA).

2. Crpyéit Moromiero pacTBopa TMoOJ JaBjieHUEM (KEPOCMHOM  HWJIU
OCH3MHOM).

3. OO61yB TOpssYUM BO3IYXOM B 3aKpBITOM 00bEME.

4. ABTOMaTHYeCKasi MPOMBIBKA (IyIIUPOBAHUE, PEICTaBICHO Ha puc. 1.4)

}CD OpPCYHKH ‘

Penobc ‘

a o e
"< JIBuratens
|
<<
I LBOKC
IV IV IV
Konnekrop

Puc. 4.1 — Cxema aBTOMaTH4YECKOMN TPOMBIBKH

Cxema aBTOMAaTUYEeCKON MPOMBIBKM IpejcTaBieHa Ha pucyHke 4.1. JIBurarenn
YCTaHABJIMBAETCS HAa TEXHOJOTMYECKHE OTMOPHI U IO pejbcaM 3aroHsieTcsi B OOKC, MO
MEPUMETPY KOTOPOTO YCTAHOBJICH KOJUIEKTOP B (opcyHkamu. Uepe3 GhopcyHKH MO
JABJICHUEM JIBUTATelh OMBIBA€TCA pa3orpereiM 10 Temneparypel 60  C
COMOBOJOXPOMIIUKOBEIM pactBopoM (Ha 100 murpoB H,O nobasnsercs 0,2 kr
Na,CO; u 0,15 kr chr207).

4.3 Pa3z0opka camM0.1eTOB M ABUraTeJiei
Pa30bopka camoeTOB M ABUraTesIel Al pEMOHTA MpecIeayeT CAEAYIOINEe HEeIu:
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— OTKpBITHE JOoCTyma s JedeKTallid HW PEMOHTa BCEX JIIEMEHTOB
KOHCTPYKITUU;

— BEJCHHUE PEMOHTA Pa3IMYHBIX y3JIOB U arperaros napasuieIbHBIMU
MOTOKaMU;

— obecrnedyeHue ynoOcTBa  TPAaHCHOPTHPOBKM HA  IMPOU3BOACTBEHHBIX
TUTOIIA/ISX.

[TocrnenoBarenbHOCTh Pa30OPKK CaMOJICTOB WIIM JBUTATENICH OMpPEACTIeTCS HX
KOHCTPYKTHUBHBIMU OCOOCHHOCTSIMU ¥ M3JI0KEHA B PYKOBOJICTBAX 110 PEMOHTY JJIS
Ka)XJIOTO THIIa CaMOJIeTa MJIU JIBUTATEJsl.

JUist cOKpaIieHus: MpoJOKUTEIIBHOCTH pa3bopKku  ee clIemyeT BECTH
BO3MOKHO 0o0Jiee MUPOKUM (DPOHTOM.

Pazbopka caMoneToB MPOM3BOAUTCS B CHEIUANBHBIX JOKaX. J[OKH COCTOST W3
psifa TOABMXKHBIX M HEMOABMKHBIX IUIOIIAM0K — IIaT(opM, pacloioKEeHHBIX B
HECKOJIBKO SIPyCOB M 00€CHEeuMBAIOMIMX YAOOHBIM MOAXOJ KO BCeM pabo4yuM 30HAM.
Jloku 06opynyroTcs He0OXOTUMBIM MOIBEMHO-TPAHCIIOPTHBIMU ~ BCIIOMOTATENbHBIM
O60py,Z[0BaHI/IeM, O6CCHG‘II/IB8.IOIJ.[I/IM MaKCHUMAJIbHYIO MEXaHU3alnuro mnmponecca
pa30opku. Jloku, IPEIHA3HA4YEHHBIE JUIA pa3sOOpPKM  OONBIIMX  CaMOJETOB,
OCHAILIAI0TCSl CUCTEMAaMH CUTHAJIM3alMU U TEPErOBOPHBIMU YCTPOICTBAMHU.

Pa3bopka aBuaaBuraresneil, Kak MpaBWJIO, OpPraHU3yeTCs Ha MOTOYHBIX
MEXaHU3UPOBAHHBIX JIMHUSIX, COCTOAIIMX M3 HECKOJBKUX IMOCTOB — CTEHIOB. Tak,
HampuMep, Ha pUCyHKe 4.2. moKa3aHa cXxeMa JTUHHUH, IpeAHa3HadYeHHON Ui pa30opKu
TypOOBHHTOBOTO IBUTATENSI W COCTOAIIEH M3 MATH mMOocToB. Ha mepBoM M3 HHX C
JBUTATENs] CHUIMAETCSl BCA apMaTypa U arperarsl, Ha BTOPOM — PEAYKTOp, HA TPETbeM
— TypOuHa. UeTBepThlil U MATHIN MOCTHI — BepTHKaIbHbIe. Ha HUX mocnempoBaTeabHO
CHUMAIOTCS JJOOOBOI KapTep W KOMIIpeccop. YCTaHOBKAa JBUTATeNsl B BEPTUKAJIbHOE
MOJIOKCHHE BBHITIONHAECTCS C MOMOUIBIO CIIeNHAaIbHOTO KaHToBarens. [lepememieHue
JABUTATENEH O CTEH/IaM OCYIIECTBISIETCS aBTOMATHIECKH.

Hexoropsie kpynHorabapuTHble TypOOpEaKTHBHBIE IBHUTaTelId pa3z0uparoTcs
Ha HEMOJBWXHBIX CTEHJax, IMO3BOJSIONIMX YCTaHABIWBATH JBUTATEIb B
BEPTUKAJIBFHOE U TOPU30HTAIBHOE TIOJIOKEHUE.

= . FAN N Ay
ApMaTypa. arperatsl P e IyKTOp Typ6uma \ JIoboroi KapTep Kommpeccop
//’ 2\ \ N - '
Q I\ﬁl@ h gz_'
A 1
—
Icrern II cTenn I crern IV cTenn V cTenn

Puc. 4.2.— CxeMa noTo4HOM TMHUN pa300pKH aBUAABUTATEIS
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JleMOHTHUpOBaHHBIE TSOKEJbIE arperarbl M Y3Jbl CaMOJIETOB W JBHUraTesei
YKJIAJbIBAIOTCS WJIM YCTAaHaBJIMBAIOTCS Ha CHELUANIbHbIE MEPEIBUKHBIE TEIEKKHU-
MOACTaBKU. Menkue u KpemeXHble JeTald YKIaJbIBAIOTCS B SIIUKHA WU
“coproBuku”. Ha Bce sImMKU, COPTOBUKM U CTEIUIAXU C  JCTAISIMHU
MPUKPEIUISIIOTCA OUPKH C HOMEPOM pa300paHHOTO camoJjieTa (JABUTaTes).

[Tocnenytomas moaeTadbHasi pa30opKa CHITHIX C CAaMOJIETOB W JIBUTATEJeH
arperaToB U y3JIOB OCYILIECTBISICTCA Ha CHEIUAIN3UPOBAHHBIX pabOYUX MeCTax B
COOTBETCTBYIOIIUX II€XaX U yYacTKax.

[Tocne pa3bopku Bce aeTanu, y3Jbl U arperaThl 3a UCKJIIOYEHUEM KPYITHBIX
arperaToB camoJjieToB ((ro3esisbk, KpPbUIO M T.II.) HANPABJISIOTCS B OTICICHHUS
MPOMBIBKH M OUHCTKH.

4.4 OuucTKa U NPOMBIBKA

3ajadya NMPOMBIBKM U OYMCTKM COCTOUT B IIOJHOM YAAJE€HHUHM C BHEIIHUX H
BHYTPEHHUX IOBEPXHOCTEH BceX nerajned JlakokpacouHblx mokpeituii (JIKII), a
TaK)K€ HAKONMUBIIMXCS 32 BpPEeMA OKCIUIyaTalUM CMOJIMCTBIX OTJIOXKECHUH,
KUPOBOIO HajleTa, Ips3M, Harapa, IpoAyKTOB Koppo3uu. OT kadecTBa OYUCTKHU
3aBUCUT HAJEXKHOCTb BBISIBICHHUS I€(PEKTOB, OCOOCHHO TaKHUX, KaK TPEUIUHBI,
U3HOC, IIEPErpeB, KOPPO3HUsl U IpyTHe.

O4uCTKa ¥ TOpPOMBIBKA OPraHU3YKOTCS B  OTAEIbHBIX  [OMEIIECHHSAX,

NPUMBIKAIOMHUX K y4acTKaM pa300pKd © HMEKIIUX  COOTBETCTBYIOIIEE
obopynoBaHue.

MeToabl 1 cpenctpa ynanenus JIKII u pa3nudHbIX OTIIOKEHUM JOJKHBI
HCKIIFOYaTh IMOBPEXKICHUSA OYHUIIAEMBIX MMOBEPXHOCTEN OBITh
BBICOKOIIPOU3BOJUTEIbHBIMU, HE JOJDKHBI OKa3blBaTh BPEIHOTIO BO3ACUCTBHUS
HAa 4YeJOBEKa, 3arpsA3HATh OKpYyXamoulyr cpeay. B Hacrtosmee BpeM:
p33pa60TaH0 M OPUMCHICTCSI  MHOIO  pa3jUYHBIX METOAO0B U CPCIACTB

IIPOMBIBKHM U  OYUCTKHU. Hawnb6omee paclIpoCTpaHCHHBIC W3 HHX pPaCCMOTPCHBI
HHKCE.

4.4.1 Mexanu4ecKHe MeTOAbI

K MexaHWyecKMM MeTOJaM OYHUCTKH OTHOCATCS 00paboTka aOpa3MBHBIMHU
MMOJIOTHAMH, OBICTPOBpPAIIAIOIIIHMHU CS MPOBOJIOYHBIMH HIETKAMHA
(KkpaleBaHHe), THEBMO - M THAPOMEXaHUUECKHIT METOJIBI.

[THeBMOMexaHHUYeCKass ~ O4YUCTKa  (MIECKOM,  KOCTOYKOBOW  KPOIIKOIA)
OCYIIECTBJISAETCS B CIICIUAJIBHBIX alaparax, B KOTOPbIX a0pa3uB U3 OyHKepa IIOJ
JTaBIICHHEM C)KaToro  BO3JIyXa 4Yepe3 IUIaHT ¢  HAKOHCYHHKOM -
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COIJIOM HAMpaBlIIETCS Ha MOBEPXHOCTh jgetanei (puc. 4.3). DT1oT cmocob
XapaKTepU3yeTCsl BHICOKOW CKOPOCTHIO W KAYECTBOM OYHMCTKH, OJHAKO UMEET W

CYIIECTBEHHBIC HEIOCTAaTKU: BO3MOXXHO 3aCOpPEHHE BHYTPEHHHX KaHaJlOB B
JeTalAX; YXYAIIAITCs yCIOBUS Tpylda pabouuX (3HAYUTENbHBIM ypOBEHb IIyMa,
3albIJIEHHOCTh, BO3JEUCTBUE aTOMAPHOTO KUCIOPOa).

boniee coBepllleHHBIM SIBISIETCS THUAPOMEXAHUYECKUM METOJ, MpU KOTOPOM
MMOBEPXHOCTh neranei OYMIIAETCs AKHUJIKOCTHIO (Boma C
AHTUKOPPO3MOHHBIMHU MPHUCAJKAMH), COJCpIKAIIEH MEJIKHUe YacTHUIlbl aOpa3uBHOTO
Marepuana. [uapoabpa3uBHasi cMeCh HAarHeTaeTcsl IM0J] JaBJICHUEM CXKaToro
BO3/yXa.

CxaTHIi — 4

= s :’/i:
BO3ZYX —1 { v
i—,Lr 7/

\i

LC/\

y

i 1T I
f // (l ;/_,/ ;f
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1 — GyHkep ¢ abpa3uBOM; 2 — IIUTAHT;
3 — nucronert; 4 — comio; 5 — ounniaeMas geTanb

Puc. 4.3 —. CxeMa MHEBMOMEXAHUYECKOH OYMCTKH JETalEH:

4.4.2 XuMU4YeCKHH M YJIEKTPOXUMHYECKHA MeTOIbI

[Ipy xMMUYECKOM METO/€ OUYMCTKa JeTaliel JaBurareineil u HauOOJbIIUX
arperatoB, y3J0B M JE€TajJeld CcaMOJIETOB OT JKHUPOBBIX, TIPSA3EBBIX u
CMOJIMCTBIX OTJIOKEHUW 4Yalle BCEro NPOHU3BOAUTCA B BAaHHAX C WICJIOYHBIMU
MOEYHBIMU pacTBOpamMu. XHUMHUUYECKHH COCTaB pACTBOPOB 3aBUCUT KaK OT
Marepuaia IpoMbIBa€MbIX JeTalieil, Tak U OT BUJla 3arpsS3HECHUS.

Jnga yckopeHusl Mmpoliecca MOEUHBIE PacTBOPBI MPUMEHSIOTCS MOJOTPETHIMU
1o 70 - 90 C. IlomorpeB pacTBOPOB OCYIIECTBISAECTCS HEMMOCPEACTBEHHO B BAHHAX C
MMOMOIIBIO MTAPOBBIX 3MEECBUKOB HJIU 3JIEKTPONIOAOTPEBATEIIECH.

Jlns  coxpaneHHs A(PPEKTHUBHOCTH MOEUYHBIX pPAacTBOPOB COCTAaB BaHHBI
KOPPEKTUPYETCs, T.€. MOAACPKHBAETCs HeoOXoaumas KOHIIGHTpamus pacTBopa,
CTPOTO  BBIJICPKUBAETCS  BpeMs  INPOMBIBKH, TEPHOAUYECKH  YAAIAIOTCA
HaKaIJIMBAIOIIHUECS 3arps3HEHUS.

HpI/IMeH}IIOTCH TAaKKC 3aKpBbITBIC BAaHHBI, B KOTOPLIC I‘Op}I‘-II/II‘/'I MOCUHBIN
pacTBOp Har"ueracTcia 1o AaBJICHHCM, qTo obecreynBacT COKpamCcHUucC
IIPpOAOJIZKUTCIbHOCTHU IIPOMBIBKH.

ITocne u3BneueHus IMPOMBITBIX I[GTaHGﬁ W3 BaHHBI BO N30€KaHHE TOSBICHUS
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KOPpO3UU OCTaTKM pacTBOpa HEOOXOAMMO YAalIUTh MPOMBIBKOM B XOJIOAHOH, a
3arem B ropsiueii Boze (t = 60-70 C).

Bce pmeranu mocne mpoMBIBKM cymiarcs B cymuibHbIX mkagax (t = 100 -
120 O).

JIns OYMCTKU CWIBHO 3arps3HEHHBIX J€Tajleld aBHAIABUIAaTEICH IMPUMEHSETCS
NeKTpoxuMuueckass ouyuctka. OHa BBINOJHSETCS B BaHHAX C MOJOTPETHIM
BoAaHbIM pacTtBopoM NaOH. O6paborka neraneil (Hampumep, JONATOK, IUCKOB
TypOMH W Jp.) BEACTCS C TMEpEeKIIOYCHHEM IMOJSIPHOCTH Ha JJeKTpoiax. B
pe3yapTaTe Harap pasMsrdaercs U MOXKET ObITh 3aT€M yJaJeH MOJIUPOBAHUEM.

4.4.3 YabTpa3ByKOBOIl MeTOJ OUYMCTKHU

Becbma 3 (heKTUBHBIM U YHUBEPCATbHBIM SIBJISIETCS YIBTPA3BYKOBOM — METO/
OUYUCTKH. JleTanu nmorpyxarTcs B BAHHBI C MO€YHBIM PACTBOPOM. B nHUILlE BaHHBI
BMOHTHPOBAHBI MpeoOpazoBaresu yiabTPa3ByKOBBIX KOJeOaHUM, NEWCTBYIOIIHE OT
CrelMalbHBIX BBICOKOUACTOTHBIX TeHepaTopoB. KonebGanuss  mpeoOpasoBaresns
nepesarTcs )KUAKOCTH Yepe3 MEeTANIMYECKU CTep>KeHb, 1IN0 depes quadparmy.

Jlns BO30YXJAEHHUS B KHAKOCTH YJABTPa3BYKOBBIX KosieOaHuit (ot 16 xI'm u
BBIIIE) UCTIOJB3YIOTCA SBJICHUS MHE303JEKTPUUECTBA JIMOO MAarHUTOCTPUKILIUH.

SIBneHNE MbE303JIEKTPUYECTBA COCTOUT B TOM, UTO KEpaMHKa TUTaHaTta Oapus
(momydyaeMoro myteM OOKHTa JIBYOKHCH TUTaHAa W yIJIEKUciIoro Oapusi mpu t =
1400 C) wu HekoTOpble JApyrHWe MaTepHaibl, HAaXOAACh B IEPEMCHHOM
AIIEKTPUUYECKOM I0JI€, U3MEHSAIOT CBOIl 00bEM C YaCTOTOM ATOTO MOJIS.

AHaJOTMYHOE HM3MEHEHHE 00beMa IMPOUCXOAHUT U y HEKOTOPBIX METAJIOB,
obnmamarouMX  MarHUTOCTPUKTHUBHBIMM  CBOMCTBaMHU, TOJI  BO3JEHCTBHEM
MepEeMEHHOT0 MarHUTHOTO MOJIS.

B konmeOmromielicss ¢ yabTPa3BYKOBOW YacTOTOM IKHUJKOCTH pPa3BUBACTCS
SBJICHHE KaBUTAIUM, T.€. OBICTPO UEpPEAYIOIIHECS CXaTUs M PACHIUPEHUS C
o0pa3oBaHMEM U 3aXJIONbIBAHMEM MHKPONY3bIPHKOB ras3a (Bo3lyXa U  MapoB
xKuakocTH). [Ipu 3axm0nbIBaHNU My3bIPHKOB BO3HHUKAIOT JIaBJICHUS O HECKOJIBKUX
necsatkoB MIla. DToT mpomecc MPOUCXOAUT BO BCeM o0ObeMe  KUIKOCTH, B
pe3ylnbrare dYero IoJ BO3JCHCTBHEM THUIPOYIAapOB Ja)xe caMble  IMPOYHbIC
OTJIOKEHUS MOJTHOCTBIO YIAJISIIOTCS.

[IpumeHeHne  yabTPa3ByKOBOM  OYMCTKM  LieJiecooOpa3HO  coyeTaTbh ¢
MpEBAPUTEIIHHON XUMHUUYECKOM OUYMUCTKOM, T.K. TpOIECC HAET C BBICOKOU
CKOPOCTBIO, PACTBOp OBICTPO 3arpsi3HsieTcsl U TpeOyeTcs HempepbiBHAs MpOKayKa
ero uepes QUIbTPHI.

[Tocne ynpTpa3ByKOBOUW OYHMCTKH, JAIOUIEH MOJHOE YIaJ€HUE BCEX OCAIKOB,
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NPOM3BOAUTCA OOBIYHAS TIPOMBIBKA OT OCTATKOB MOEYHOIO pacTtBOopa B
4HCTOM BoJe U cymika (puc. 4.4).

1- xamepa npeaBapuUTENHHON OYUCTKH; 2 — COPTOBHUK C JETATSIMH; 3 — MOEYHBINA PacTBOP;
4— TpaHcnopTep; 5— yJabTpa3ByKoBas BaHHA; 6 — KaMepa OIIOJIaCKUBaHUs; 7 — BOJA;
8 — cymmnbHas kamepa; 9 — ropsiuuii Bo3ayx; 10 — npeobpazoBaTens-BUOpaTop;
11 — ynbTpa3ByKOBO# reHepaTop
Puc. 4.4 — Cxema MexaHM3UPOBAaHHOH yJIbTPa3ByKOBOH MOEYHOH yCTaHOBKHU

4.4.4 YnaieHue JIJAKOKPACOYHbBIX NOKPBITHI
OcoOyio TpyIHOCTh MPH PEMOHTE JIETATEIbHBIX allllapaToB MpPeACTaBIsAET
ynainenue c¢ nosepxHocteil nnanepa JIKII. Oto BecbMa Tpymoemkuii mpouecc,

XapaKTEepU3YyIOIIMUICSI  INOBBILMIEHHOW  IMOXXKAPHOM  OIACHOCTBIO,  BPEIHBIMHU
YCIOBUSIMH TPYAA, IIOXO MOAAAOLINICS MEXaHU3aLNH.

VYnanenune JIKII nmpou3BOAWUTCA ¢ NOMOIIBIO PA3JIMYHBIX PACTBOPUTEIEH H
CMBIBOK, KOTOPbIE HAHOCSATCSA C MOMOUIbI0 KHUCTEW MW nylbBepuszatopoB. Ilocie
Beiiepkku oT S5 mo 30 wmwmH, B 3aBucumoctu oT Buma JIKII wu
NPUMEHSEMBIX PACTBOPUTENEH UIUCMBIBOK, POU3BOJUTCA ylalleHHe pa30yxIiero
n orcinauaronierocs JIKII ¢ momompro mMETOK, NEpEeBAHHBIX LITANEled U T.I. U
IPOMBIBKA OUYMILAEMBIX [TOBEPXHOCTEH CIIELIMAIbHBIMUA pa30aBUTEIAMM.

[Tpoueccbl NMpOMBIBKM JeTajied MOTYT ObITh MeXaHM3upoBaHbl. [lns 3Toro
CIyXaT TaK Ha3bplBa€Mble€ MOEYHBIE MAIIWHBI, 3HAYUTEIBHO  IIOBBILIAIOIINE
IIPOU3BOJUTENIBHOCTD TPYAA U YIy4IIAKIINAE YCIOBUS POU3BOICTBA.

MoeuHasi MallMHAa MOET NPEACTaBIATh COOOM psii 3aKPBITBIX KaMeEp, yepes
KOTOpBIE ABMKETCS KOHBeiep. Ha koHBelep yKJIanblBalOTCS WX IOJBEIINBAIOTCS
J€TalIA - KPYIHbIE HEMIOCPEACTBEHHO, @ MEJIKME - B IIPOBOJIOYHBIX KOP3UHAX WIIU
Ha CIeUaJIbHBIX a)XYPHBIX COPTOBHUKAX.

B mepBoit xamepe Ha neranp depe3 (OPCYHKH TOJ [IaBICHHEM IOHACTCS
ropssunii MoeuyHbli pactBop. CTekarolmuil ¢ jaetanedl 3arps3HEHHBIM  pacTBOp
¢bunpTpyercs, NojorpeBaeTcs U CHOBA MOJaeTCsl HACOCOM B Kamepy. B cienyromux
KaMepax aHaJOTMYHBIM 00pa3oM MpPOM3BOAUTCS  IPOMBIBKA
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XOJIOJTHOM, a 3aTeM ropsuei BoAou. MiMess BBICOKYIO TEMIEpAaTypy Ha BBIXOAE W3
nocyeHe KaMepbl, AeTadu ObICTPO COXHYT.

Kpome paccMOTpPEHHBIX BhIIIE JOCTATOYHO IIUPOKO MPUMEHSAIOTCSA U Apyrue
METO/bI MIPOMBIBKH.

Jnd ymMeHbUIEHUsI TPYAOEMKOCTH PEMOHTA W YIYUYIIEHUS YCIOBUW Tpyda Ha
PEMOHTHBIX 3aBOJIaxX CO3/1ar0TCs CIIEI[MAJIN3UPOBAHHBIE nexa s
MEXaHU3UPOBAHHOW MTPOMBIBKH, OYMCTKH U OKPACKH JIETATEIbHBIX alllapaToB.

IIpomMbpiBKa W OYHCTKA J€Tajlel aBUALMOHHOM TEXHUKU CBfA3aHA C
IIPUMEHEHUEM BPEAHBIX JJsi 340pPOBbA JIIOAEH BELIECTB, 4YacTO OIACHBIX
B NIOXKapHOM  oOTHoweHuu. IlodToMy K  NOMEUEHUSM  JJIsl  y4acTKOB
OUYUCTKU MPEABSIBISIOTCS 0coObie TpeboBaHusi. OHU 000PYNYIOTCS TPUTOUYHO-
BBITSUKHOM BEHTWUJIALIMEH, MOILIHBIMM CHUCTEMaMU NoKapoTrylieHus. PaOouwue,

3QHATBIE HA DTHX Y4YacTKaX, B O00A3aT€IbHOM  MOpsaKe OOECIEUMBAIOTCS

CIIELIONCKIOH, a B HEOOXOAMMBIX ciyJasx - HWHAWBUYyaJIbHBIMHA
cpelcTBaMH  3alllUThl  (OYKHM, pecnupaTopel ¥ T.aI.). B mociaennee Bpems Bce
mupe OPUMECHSIIOTCS HETOKCHUYHBIC MOIOIIHNC CpeacCTBa, CO31ar0TCA
aBTOMAaTU3HPOBAHHEBIC IMMOTOYHBIC JIMHUU OYHMCTKH C 3aMKHYTBIM

IIPpOU3BOACTBCHHBIM NIHUKJIOM, IIO3BOJAIOININC IIOYTH IIOJHOCTBIO HMCKIIOYUTDH

PYUYHOH TpyI, a TaKKe 00eCeUnTh OXpaHy OKpPYXKaloIlel Cpelbl.
[Tocne ynanmeHust JTaKOKPACOYHBIX MOKPBHITUM M BCEX BHUIIOB OTIOXKEHUU
JeTald KOMIUIEKTHO, B COOTBETCTBYIOLIEH Tape ¢ OMpKaMH, NMOMEUYEHHBIMU

HOMCPpOM JCTAaTCIIbHOI'O dallliapara (I[BI/IFaTeJ'I}I) ) HaIllIpaBJIAKOTCA B

oTeneHue e eKTaIUH.
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JEKLMS 5

OnpenesieHHe TEXHUYECKOI0 cOCTOSIHUA (HedexTamus)

5.1 TpeGoBanus, npeabsiBisieMble NPHU AedeKTaAUN

Jlepexkranmus MM MPOIECC KOHTPOJIS TEXHHYECKOTO COCTOSHHUS - OJUH W3
CaMbIX OTBETCTBEHHBIX HTalOB TEXHOJIOTHYECKOTO TMporecca pemoHTa. Jlns
BBIMOJIHEHUS JIe(EeKTAlUK IPUBIIEKAIOTCS HanboJiee ONbITHBIE PAOOTHUKU, XOPOIIO
3HAIOI[ME KOHCTPYKIUIO ABUAIIMOHHOW TEXHUKHU, YCIOBUS €€ paboThl
U BO3MOXHBIE Je(eKkThl KakJaOoW JgeTand, a Takke B COBEPIICHCTBE

BIIaJICIONINE METOoJaMu  BbIsABIeHUs jAedekTtoB. Kpome Toro, nedexraTop
JOJDKEH 3HaTh TEXHOJIOTHIO pEeMOHTa JeTaJld U TEXHHUYESCKHUE YCIOBUSA Ha €€

OTOpaKkoOBKY, YTOObI OOBEKTHBHO OIEHUTH COCTOSIHME [eTald U Ha3HAYUTh
TEXHUUYECKH MPAaBWIbHBIA M 3KOHOMHYHBIM METOJ pEMOHTa WU 3a0pakoBaTh
neranb. Takum  oOpa3oMm, OT KadecTBa JedeKTalud  HEMOCPEACTBEHHO
3aBUCUT 00beM pabOT 1O pPEeMOHTY, KaueCTBO pPEMOHTAa M HAJEKHOCTh
OTPEMOHTUPOBAHHON TEXHUKH.

Jedbexkranusa JOODKHA TPOBOAUTHCS B CIENHAIbHO  00OPYIOBAaHHBIX
nomeneHusax. Paboune mecra nepeKTaTopoB JTOKHBI OBITh XOPOUIO OCBEIIEHBI, B
TOM YHCII€ JOMOJHUTEIbHBIMU JAMIIaMU ISl TOJCBETKH MPU OCMOTpE JAeTalieid.
Ha yuacTkax, TrIe TpPUMEHSIOTCA TOYHBIE HM3MEpPHUTEIbHbIE YCTPOICTBA,
HEO00X0IMMO MOAIePKUBATh MOCTOSIHHYIO0 Temneparypy +20 C.

OOGHapyxeHHbIe edeKThl PUKCUPYIOTCS B CHENHaIbHBIX BegoMocTsaX. Kpome
TOr0, Ha JeTaJld U  COUICHEHUs, NOJABEPracMble MHUKPOMETPHUUYECKOMY
oOmepy, 3amojHsSITCA KapThl obOmepa. Bemomocts agedekrannu  gomkHa
COJlepKaTh ACKHU3 JETajd, Ha KOTOPOM CHEHHATbHBIMU WHJEKCAMH OTMEYaloTCs
MecTa, uMeromue aedexThl. B BemoMocTu yka3zaH Takke MapupyT AedeKTaiuu.

Bo wu3bexanue mnpomycka Ae(eKTOB KOHTPOIb Kaxaoro oObekra (y3ia,
arperara, JieTajau) JOJDKeH BEeCTUCh HEMPEPBHIBHO U 0€3 CMEHBI TIepcoHaa.

[lo okOHYaHUU KOHTPOJS BEAOMOCTH Ae(eKTanuu U KapThl oOMepa SIBISIOTCS
PYKOBOJICTBOM JIJISl PEMOHTA.

[lo pe3ynbraram nedekranuu Bce JETalH, y3Jbl U arperarbl MOApa3aesiioTCs
Ha TPU TPYIIIIHL:

— He TpeOyIoIIne PEMOHTA U TOAHBIC K JaJIbHEHIIEH SKCIITyaTalluu;

— Tpebylolue peMOHTa;

— He NMOAJIeKAIlNEe PEMOHTY BBUJlY €TI0 TEXHUUYECKON HEBO3MOKHOCTH
WJIM YKOHOMHMYECKOHN HeIlerIeco00pa3HOCTH.
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OOBEKTHI TPEThEH rPYIIBI TOMEYAIOTCSI KPACHOW KPACKOW M HaNpaBISIOTCS B
TaK Ha3bIBAEMBIN H30JIATOP Opaka.

[TockonbKy 3€MEHTHl KOHCTPYKIIMU aBHAIMOHHON TEXHHKU U3TOTOBJICHBI U3
pa3IMYHBIX MaTepHajoB, UMEIOT pa3iIudHbie (GOpMy U pasMmepsl, paboTaloT B
pPa3HBIX YCIOBHUAX, TO W JA€(PEKTHl UX MOTYT HMETh CaMblid pas3HBIl  XapakTep.
[ToaTOMy yHHBEpCaJIbHOTO METO/A, IPUTOAHOTO JIJISi KOHTPOJIS JI000r0 MaTtepuana
WM JICTaJH, HET.

Cpean  Gonpmoro pa3HooOpas3usi BHUIOB KOHTPOJIS, CYIIECTBYIOIIUX B
HACTOSIIIeEe BpeMsl, TPU TEXHUUIECKOM OOCTY)KMBAHHHM U PEMOHTE Hauboyiee 9acTo

NPUMEHSIOTCA  CIEAYyIOIIMe METOAbl. ONTHYECKHE, KamWUIsSpHBIE,
aKyCTUYECKHEe, C UCIOJb30BaHUEM MPOHHUKAIOUIUX U3Iy4YeHUU, MarHUTHBIE,
TOKOBUXPEBBIC, @ TAK)KE TEXHUUYECKUE U3MEPEHHS U UCTIBITAHUS HA MMPOYHOCTD H
TrepMETUYHOCTb.

5.2 Metoabl fedexkTanumn

5.2.1 OnTuyeckue MeTOAbl KOHTPOJIS
HaunGonee pacmpocTpaHEHHBIM METOAOM Je(eKTanuu, TPUMEHIEMbIM KaK B
IKCIUTYaTallMOHHBIX, TaK ¥ B PEMOHTHBIX MPEINPUITUAX, SBISCTCS BHU3yaIbHBIN

ocMoTp. BHemHemy ocMoOTpy moaBepraroTcs Bce jaetaind U arperatel.  OH
MO3BOJISIET CPAaBHUTEIBHO OBICTPO OTOPAKOBBIBATh YacTh HENMPUTOIAHBIX JETalCH,
HE MoJIBepras ux JIPpyrum, 0ojiee CI0KHBIM METOAaM KOHTPOJIS.

OcMmoTp TO3BOJSIET  BBIABUTH  HAPYXHBIE  TOBPEXKICHUS  JIeTalieid,
nedopmanuu, 3a00MHBI, TPEIIMHBI, apaluHbl, HAKJEM, Mporap, neperpes (1o
IBETaM MO0OEKaIOCTH), TMOBPEKICHHUS TOKPHITUH, KOPPO3UIO, CPHIB PE3bOBI,
0OpBIB 3aKJIEMOK, OTPHIB CBAPHBIX TOYCK U T.I.

OcMOTp TpPOU3BOAMUTCS KaK HEBOOPYKEHHBIM  TIJla30M, TakKk H© C
MMOMOIIBIO PA3JIMYHBIX ONTHYECKUX CPEACTB: JyN, MUKPOCKOIIOB, ONTHYECKUX
IPOEKTOPOB, a TaKXKe CIELHMalbHBIX ONTHYecKux upubopos. K mociennnm
OTHOCSTCSA DHJ0CKOMBI - ONTHYECKHE npuOopbI CO  BCTPOCHHBIM
WCTOYHHUKOM CBETAa, MPUMEHSAEMbIE JUIS KOHTPOJIA BHYTPEHHUX
IOBEPXHOCTEH, CKPBITBIX OT HPAMOro KOHTposis. COBpEMEHHBIE 3HIOCKOIIBI
MOTYyT HMMEThb THOKHE CBETOBOABI, IMPEACTABIAIONINE COOOM KIYThI W3
NPO3PAYHBIX  CTEp)KHEM WM BOJOKOH. Takue CcBEeTOBOABI ITO3BOJIAIOT
OCYWIICCTBIATh TIepenadyy H300paKeHUs 110 KpUBOJMHEWHOMY IIYTH  Ha
paccTosiHue 10 HECKOJBbKHUX METPOB. OcsenieHne  ocMaTpuBaeMoit
IMMOBEPXHOCTH  OCYWICCTBIACTCA €  [OMOIIBK0  MHUHHUATIOPHBIX  JIaMI,

29



CMOHTHPOBAHHBIX Ha KOHIIe cBeToBOMa (puc. 5.1).

1 — xabenb muTaHus; 2 — TOJIOBKA C 0OBEKTHUBOM; 3 — OKHO MOJICBETa; 4 — CBETOBOJI; 5 — OKYJISP;
6 — pykosTka; 7 — nmpeobdpa3oBaTeIbHOE YCTPOHCTBO
Puc. 5.1 — DHI0CKONI ¢ THOKUM CBETOBOIOM

C IMOMOIIBKO JHAOCKOIIOB MOXHO OCMaTpuBaTb BHYTPCHHHUC OJICMCHTBI
ImIa"Hepa CaMoJICTA, HBHFaTeHeI;‘I, HalrpuMep, KaMEp CropaHus n Jaxe

TpyOOIIPOBOIOB.

5.2.2 Kanujaasipable MeTObI KOHTPOJIsI

Haubonbiee npuMeHeHNEe B HACTOSIIEE BPEMsI UMEIOT TaKUE PA3HOBUIHOCTHU
ATOTO KOHTPOJIS, KAK METOJT KPaCOK M JIOMUHECIICHTHBIN METO]I.

Memoo kpacox OCHOBaH Ha TPUMEHEHUM CHEIHUATBHBIX KpacHOW U Oemoi
kpacok. KpacHas kpacka nomkHa o0JagaTh BBICOKOH JKHIAKOTEKYYECTBHIO U
CMauMBae€MOCTbIO IO OTHOUIEHHIO K METajuly, Oenas ke Kpacka Moa0upaercs
TaKoi, 4ToOBl OHa oOnagana crnocoOOHOCTBIO XOPOILIO BIUTHIBATh B €e0S KPAacHYIO
KpacKy.

[TocnegoBarenbHOCTH ONEpanuil pu KOHTpoie (cM. puc.5.2):

1) ouMCTKa MOBEPXHOCTH OT JKUPA, TPSA3H WU JIAKOKPACOYHOTO MOKPBITHSI;

2) HaHECCHHE KpacHOM Kpackd Ha KOHTPOJIMPYEMYI TMOBEPXHOCTh C
MOMOIIBIO KMUCTH, Kpacka BbIAEPKMBAETCS HA TOBEPXHOCTH B TeueHue 5-10MuH;

3) ymaneHue KpacHOM Kpacku ¢ TOMOIIbI0 caiddeTkd, B TpELIUHE
Kpacka yJep>KHUBAaeTCs KalWUISIPHBIMU CUJIAMU;

4) naHeceHue OeOiW KpPacKh POBHBIM TOHKHM CIIOEM MSTKOH KHCTBIO WIIH
U3 MyTbBEpU3aTOPA U BBIAEPKKA B TeueHue 5-10 muH.

benas kpacka akTUBHO BIIUTHIBAET KPACHYIO KPACKY, COXPAaHUBIIYIOCS B
TpelMHe, W B pe3ylbrare Ha O0esoM (oHe BBICTyMaeT YETKO pa3indyumas

KpacCHasd JXHJIKaA.
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Puc. 5.2 — BriBiieHne TpeImuHbI METOJOM KPacoK

CocTaB Kpacok moaOHUpaeTcs C y4eToM TeMIepaTypbl BO3ayXa.

MeTton kpacok mpumeHsiercs sl AedexTauuu jaetaneil u3 Jo0bIX CIJIABOB
KaK CHSATBIX C caMoJieTa, TaK M HEMOCPEJACTBEHHO Ha HeM. Bce HeobOXxonumbie
MaTepuaibl M NPUHAIIEKHOCTH pPa3MENIAlOTCS B CHEHUANbHBIX MEPEHOCHBIX
yeMo1aHax.

Jlromunecyenmmulii Memoo IPUMEHSIETCS KaK JJIsl eTajel U3 MarHUTHBIX, TaK
M HEMarHuTHbIX criaBoB. OH OCHOBaH Ha CHOCOOHOCTH OIpeNeeHHBIX
KUAKOCTEH JIOMUHECIIUPOBATh MPH OOJIYUCHUH UX YABTPa(PHOIETOBBIM CBETOM.

[TocnenoBarenbHOCTH ONEpaIMii IPU KOHTPOJIE:

1. TIpombIBKa JeTanu B COOTBETCTBYIOLEM MOEYHOM PACTBOPE.

2. HaneceHue nmoMUHECHUPYIOIIEH XKUAKOCTH Ha MPOBEPSIEMYI0 MOBEPXHOCTh
nyTeM OKYHaHUs JHOO0 C TMOMOINbI0 KHUCTH WJIM TaMmmoHa. B kadecTse
JIOMHHECHHUPYIONMEH KUJIKOCTH TpPUMEHSIETCd CcMech, cocrosimas u3  85%
kepocruHa u 15% MuHepanbHOrO aBHALIMOHHOTO Macja. JTa cMmech 00ianaeT
BBICOKOM TEKY4YeCTbhIO U JIETKO MPOHHUKAET B TpeUIUHbI. JKUAKOCTh BBIIEPKUBACTCS
Ha moBepxHOoCTU 70 20 MUH.

3. VYnanenue M30BITKA JIIOMUHECHHUPYIOMIEH KUIKOCTH clIaboil cTpyeit

BOJIBI WUTH Call(DETKOH.

4. Cymka aeTanu IMyTeM MOAOTpeBa BO31YXOM JIMOO MOTPYKEHUEM B

JIpeBECHBIE OMMIKU, OCTATKU KOTOPBIX 3aT€M CMETAIOTCs IIETKOM.

5. Hanecenme Ha MOBEPXHOCTHb J€Taju CHELHUAIBHOTO  “TPOSBISIONIETO”
MOPOILIKA (MMyTeM NPUNYAPUBAHUSA U3 MEIIOYKA), KOTOPbIM BBITSTUBAET U3 TPEIINH
JTIOMHHECHHUPYIOMYIO XKUIKoCcTh. Yepe3 5-10 MuH. mocne HaHeceHUS H3OBITOK
MOpOIIKa YHAJISIeTCAd IMYyTeM BCTPSIXUBAaHUSA WIM JieTkod ob6ayBku. Ha  nmeranm
OCTaeTcsi TOJBKO TMOPOIIOK, CMOYEHHBIM  JIOMHHECIUPYIOIIeH
KMIKOCTBIO M TPWIMIIIKN K HOBEPXHOCTH HaJ MECTOM Ae(eKTa.

6. Ocmorp geranu npu OOIydeHMHM €€ YIbTPaUONETOBBIM CBETOM B
3aT€MHEHHOM TIOMENIEHUM WJIM T1O0J TEMHBIM TOKpbiBasioM. Ilpu 3Tom
JTIOMUHECIUPYIOMAsi KUIAKOCTh, BIUTAaHHAs TMOPOIIKOM, NPWIUIIIAM HaJl
TPEIUHOMN, SIPKO CBETUTCSI.

Hapsany c onucaHHBIMM BbIIIE METOAOM KpPAacOK M JIOMHUHECLEHTHBIM
METOAOM, THpPUMEHSeTCSI U  KOMOMHHUPOBAHHBIM  JIIOMHUHECIIEHTHO-I[BETOBOM
KOHTPOJIb.
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5.2.3 AKycTHYeCKHEe MeTOAbI KOHTPOJIsI

AKYCTUYECKHI KOHTPOJIb OCHOBAaH Ha pPErucTpaluy NapaMeTpoB YIPYTHX
KoJIeOaHUN MPHU MPOXOKJECHUH UX Yepe3 KOHTPOJIUPYEMbIH OOBEKT.

Haubonpmee pacnpocTpaHeHuE B OJKCIUTyaTalldd W B aBUApPEMOHTHOM
MPOU3BOJICTBE UMEIOT TaKH€ Pa3HOBUJAHOCTH aKyCTHYECKOTO KOHTPOJIA, Kak 3XO-
METO/1, 36PKaJIbHO-TEHEBOM, UMITETAHCHBIN.

Oxo-memoO OCHOBaH Ha UCIOJb30BAaHUM CBOMCTBA  YIBTPa3BYKOBBIX
KosieOaHu pacipoCTpaHATbC B Ppa3IMIHBIX MaTepuraiiax B BHUIC
HANpPaBJIEHHBIX IIyYKOB M IIOYTH IOJHOCTBIO  OTPaXaTrbCi OT  IPaHHI
paszgeina  ABYX  Cpel, OTIUYAKOMMUXCA  OJHA  OT  JAPYroM  BEJIMYMHOMN
aKyCTUUYECKOTro  comporuBieHus. OTpaxkeHHe  NOPOUCXOAUT o  3aKOHaM
ONTUKK (Yyroyl TMaJeHUs pPaBEH YLy OTPAKEHUs).

WznydarenssMu ¥ TPUEMHUKAMHU  YIBTPa3BYKOBBIX  KOJI€OaHHMH  CIIy:Kar
IIbE302JIEKTPUUECKHUE JIEMEHTHI, W3TOTOBJICHHBIE qame BCETO u3

KPHUCTAJUIOB KBapIlla WJIM TUTAHATa Oapusl.

[Mpuniun paboThl yIbTpa3ByKoBOro jaedexkrockomna (puc. 5.3) cOCTOUT B TOM,
YTO TpPH TOMOIIM TEHepaTopa CO3JAIOTCS BBHICOKOYACTOTHBIC  DIECKTPHYCCKUE
KoJIeOaHUs, MOCTyNAIoNUe Ha MbE303JIEMCHT HMCKAaTEIbHOW TOJOBKH, KOTOPBIH
npeoOpasyeT uX BYIbTPa3BYKOBBIC KOJICOAHUS.

OmHOBpEMEHHO CHUTHaJ OT TreHepaTopa moctynaeT Ha nedekxrockon. Ha
9KpaHe JePEKTOCKONa TOSBISICTCS W300pakeHHWE B BHIE IHKa, Ha3bIBaeMOEC
Ha4YaJIbHBIM UMITYJIHCOM.

I'erepatop [TpreMHEK
HMITYIECOB
INepexarommit T _~ Tlpremuma
OpeoOpazoBaTeTs [Foom npeodpazoBaTens

Hauanessii
4 CHTHAI

TS e

CHTHAT Y

o '\
Cursan / o kpaH
gedexTa ocnEiIorpada

Puc. 5.3 — Cxema paboThl UMITYJILCHOTO YIBTPa3BYKOBOTO Je(hEKTOCKOMA

[Ipu pacripocTpaHeHun yIbTPa3BYKOBBIX KOJI€OaHHI B MaTepuale JeTaau

oe3 ,Z[e(beKTOB OHU JOXOJSAT 10 €€ HUXKHEH IIOBCPXHOCTHU M, OTpaXKasiACh,
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MOMAaIaf0T Ha TMPUEMHHUK TOJOBKH, KOTOPBIH MpeoOpa3yeT UX B IIICKTPUUYECKHUE
konebanusi. Ha oskpane pgedekTockoma BO3HHUKAET BTOPOW MWK, Ha3bIBAEMBIN

JOHHBIM HUJM KOHLEBbIM UMMNynbcoM. Eciam Ha nyTu koyebaHuN BcTpedaeTcs
nepeKT, TO OHHU, OTPaXKasiCh OT HEro, BBI3BIBAIOT BO3HUKHOBEHHUE TPETHETO
UMIIYJIbCA, PACIOJIOKEHHOIO0 MEXJY HadaJabHbIM M KOHUEBbIM. Ilo Mecty
HaxXOXJCHHUS Ha JKpaHe MMIyJbca OT JAe(eKTa OPUEHTUPOBOUHO OMPEACIAIOT
paccTosiHUE OT MOBEPXHOCTHU 10 Ae(eKkTa B MaTepualie JeTaju.

OTUM  METOJAOM OOHapyKMBAIOTCA Takue JAe(deKTbl, Kak HapylIeHHe
CIUIOIIHOCTHA  (PaKOBUHBI,  PACCIOCHUE,  PBIXJOTHI, TPEMUHBI W  T.IL),
PACIIOJIOKEHHBIE B TOJIIE AETalN.

Hmneodancuvii  akycmuueckuii Mmemoo TPUMEHSAETCS JJs OOHapyKEHHS
NepEKTOB B  BuAe BCEBO3MOXKHBIX DPAacCIOCHUH (HanpuMep, HEMPOKIIES,
OTCJIAaMBAaHUSA  OOIIMBKHM, TMasHBIX COCAMHEHMH # T.a1.). OH OCHOBaH Ha
3aBUCUMOCTH ClJIbl PEAKUHMM IOBEPXHOCTH KOHTPOJMPYEMOTO M3[eIusd Ha
KOHTAaKTHUPYIOIIUNA C HUM KOJIEOJIIOIIMMCS CTepkKeHb. Eciu coBepluaromui
IPOJOJIbHBIE  KOJNEOaHWs CTEPKEHb CONPUKACAETCA ¢  y4acTKOM  M3JEIIHs,
MMEIOIIMM XOpOIIee COCAUHCHHE, TO BCSA KOHCTPYKIUS KOJIEOJNIeTCs Kak

0

N
7

REZZ2707)

1 — naTuuk; 2 — BHEIIHUH TUCT (00mMBKA); 3 — cioH Kiles; 4 — BHYTPEHHUH 3JIEeMEHT KOHCTPYKIIHU;
Fp — cuna peaxmun
Puc. 5.4 — KoHTponb KauecTBa CKICHKH UMIIEIaHCHBIM METOIOM: & — yYacCTOK C XOpOIIen
CKJICHKOI; O — 30Ha HETPOKJIES.

€AUHOE 11eJI0€, U MEXAaHMYECKOE CONPOTHUBIEHUE (MEXAHUYECKUM  UMIIEIAaHC),
OKa3bIBAEMOE U3/IEJIMEM CTEPIKHIO, ONPENEIISIETCS KECTKOCThIO BCEH KOHCTPYKLHIA.
[Ipu 3TOM cuia peakiuu Ha CTEP)KEHb MMEET 3HAuUTENIbHYI0 BeJMuYMHY. Ecin
CTEP>KEHb PACHOJIOKEH HaJ Ae(EeKTOM COEIMHEHHS, TO CUjla PEeaKIUu Ha JaT4UK
pPE3KO yMEHbIIAaeTcsi, TaK KaK JKECTKOCTh JAE€(PEKTHOrOo ydacTKa COEAMHEHUs
MEHBIIIE KECTKOCTH BCe KOHCTpyKuuHu (puc. 5.4).

5.2.4 METOZ[])I KOHTPOJIHA, OCHOBAHHBbIC Ha HCITOJIBb30BaAaHHUH
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NPOHUKAKIIUX U3JIyYeHU

Cpenn MHOTHX pa3HOBUJHOCTEM JTOTO METOJa KOHTPOJISI HauOoJbliee
pacnpoCTpaHEHUE MOJTYUYHIU PEHTICHOBCKUNA U TaMMa-KOHTPOJIb.

OTH  METOoAbl  KOHTPOJII  OCHOBAHbBl HAa  HCIIOJb30BAHUHU  CBOWMCTB
PEHTI€HOBCKUX M TaMMa-liyded NPOHUKATh 4Yepe3 Marepuan KOHTPOJIUPYEMBbIX
JneTajel M BO3JEHMCTBOBATH HA  OMYJIBCHIO  PEHTTE€HOBCKOU MJICHKHA
(bmyopecuupyromuii  3KpaH), TOMEIIEHHOW 3a HUMH, BBI3BIBAs
pasaMuyHOoe  ee mNoTeMHeHMe (cBedyeHHWe OJKpPaHa) B 3aBUCHUMOCTH  OT
MHTEHCHBHOCTH MNpPOINEMIIMX Jydei. B Mecrax aedexkToB  (pakOBHHBI,
MIOCTOPOHHHUE BKJIIOYEHHS U T.I1.) Jy4H OCIaOJISIOTCA B MEHbIIICH cTeneHu, (puc.
4eM B COCEOHHMX MecTax 5.5), ¥ Ha MOBEPXHOCTH IUICHKH OOpa3yloTCsS BHJIBI
OoJiee TEMHBIC MSATHA. DTH KOHTPOJISI MPUMEHSIOTCS TJIaBHBIM 00pa3oM
IJI  BBISIBJICHHSI CKPBITBIX TOPOKOB MaTepuaja, KaueCTBa MOHTaka BHYTPEHHUX
JeTajieil arperaros.

PeHTreHOBCKHE JIydd MO CPaBHEHUIO C raMma-jiydamMu oOJalaroT MEHbIIEH
JKECTKOCTHIO M MPOHUKAIOMEH CIIOCOOHOCThIO. [103TOMY OHM NMPUMEHSIIOTCS s
MIPOCBEYMBAHUSA TOHKOCTEHHBIX KOHCTPYKIIMI: KamMep CTOpaHus, 3aKJIEMOYHBIX
mBOB W T.J. [aMma-lydd UCHONB3YIOTCA JIs IPOCBEUMBAHUS

MAacCCHUBHBIX JI€TaleH U C06paHHI>IX arperaTros.

1 — peHTreHoBCKas TpyOKa; 2 — JeTallb; 3 — KacceTa ¢ IUICHKOM; 4 — yriyOJjieHne B AeTallu;
5 - pakoBuHa
Puc. 5.5 — Cxema npocBeynBaHus ACTAIN PEHTTCHOBCKUMHU JIYYaMH

Anmaparypa i TramMma-Ae(EeKTOCKONMHUHU  SBIsieTCss 3HAYUTEIBHO MEHEe
CIOKHOM, TPOMO3AKOM U JOPOTOM, dYeMm anmaparyp s pEHTI€HOBCKOTO
KoHTpossi. IloaToMy raMma-kOHTpPOJb  HNPUMEHSACTCS  3HAYUTEIBHO  IIHPE.
B xaudectBe HCTOYHHUKA ramMma-Jiyqen IPUMEHSIOTCS PagrOaKTHBHEIE
M30TOMBI KOOANbTa, TYJIHS, €BPOIHUS U .

34



5.2.5 MeToabsl MATHUTHOM Je(eKTOCKONNH

MarHuTHblii METOJ OCHOBAaH Ha MCIOJb30BAHMM SIBICHUS BO3HUKHOBEHHUS Ha
MOBEPXHOCTSAX HAaMarHMYeHHOW JeTalu B MeCTax pachojiokeHus AedeKToB
MarHUTHBIX MOJed paccesHus. MarHUTHbIE CUJIOBBIE JIMHUU NPH HAJIWYUU JAedeKTa
HCKPUBIISAIOTCS, MPU 3TOM YacTh UX BBIXOAUT HA MOBEPXHOCTh JETaju, 00pa3ys Mo
KpasiM J1e(peKTHOTO ydJacTKa JAOMOJHUTENbHBIE MOMI0Ca CO CBOMM MAarHUTHBIM TIOJIEM.
Jlis oOHapyXeHHsI JTHUX TOJell Ha TMOBEPXHOCTh JETadd HAHOCHUTCS MarHWTHAas
CyCHEeH3UsT WM CyXoH (eppOMarHUTHBIA TOpOImIOK. YacTHUlbl  MOpOIIKa
MPUTATUBAIOTCS MAarHUTHBIM IIOJIEM pacCesHUs, B pe3yJbTaTe 4ero B MeECTax, Ie
UMEIOTCSl 1e(eKThl, 00pa3yloTCs MOJIOCKHM M3 OCEBUIETO IOPOLIKA, ONpEeIstolne
rpanunbl - aedexkroB. Ha crutomHoW NOBEPXHOCTHM MArHUTHBIM  MOPOIIOK HE
3ajepxuBaercs (puc.5.6).

JUisi HaMarHW4YMBaHUA JeTaled MOTYT NPUMEHSITHCS CTALMOHAPHBIE YCTAaHOBKHU
U NEPEeHOCHbIE MarHUTHbIE AedekTockonbl. Ha crannoHapHbIX ycTaHOBKax JAeTaiu
3KMMAIOTCS  MEXJy KOHTAKTHBIMU IIJJACTUHAMHM TOJIOBOK, NEPEMEIIAEMBIX 10

CTaHHHC.

s| ~fs |w

Puc. 5.6 — Cxema 00pa3oBaHUsi MATHUTHOTO MOJISl PACCESHUS U OCEJAaHMs MMOPOIIKA HaJl TPSIIIMHON
JleTaln

[Iyrem nepecTaHOBKM JAeTalud MOI'YT OBbITh HaMarHM4YeHbl B Pa3IMYHbIX
HalpaBJIeHUsIX, YTO MO3BOJISIET HAJEKHO BBIABUTH TPEIIMHBI 000N opueHtanuu. C
MOMOIIBIO TEPEHOCHBIX MArHUTHBIX JE(PEKTOCKOIIOB MOXKHO KOHTPOJIUPOBATH
HEOOJbIINE JETaIN, HE CHUMAas X C caMoJeTa B a3pOJpPOMHBIX ycioBUsX. [Ipu sTom
HAMAarHUYMBAaHUE MOXET IIPOU3BOAUTHCA C IOMOINBIO KATYIIKH, MAarHWTOB WU

kabens (puc.5.7).
[TpuMeHSIIOTCS CleAYIONIUe CIOCOObl HAMAarHMYMBaHus jaetaneil (puc.5.8).
1.IlpomonibHOE HaMarHUYMBaHHE - C TIOMOIIBI0 MAarHUTOB WJIM B TIOJE
COJICHOHU]IA.

2. llupkynsipHoe HaMarHMYWBaHUE, IPH KOTOPOM HEMOCPEACTBEHHO Yepe3 camy
JeTalb WM 4Yepe3 MPOBOJHUK, TMPOXOMSAIIMA uepe3 JeTanb, MPOIMycKaeTcs
MOCTOSIHHBIN TOK (OONBIION cuilbl, Manoro HampspbkeHus). [lpu sTom B neranu
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CO3aacTCA MUPKYIAPHOC MArHUTHOC I10JIC, IMIJIOCKOCTH KOTOPOTO MEPICHAUKYIIApHA
HaIpaBJICHUIO TOKaA.

1 — BIeKTPOMATHUT CO CHhEMHBIMH HAKOHEYHUKAMU; 2 — KaTylIKa (colieHouN); 3 — 6avok;
4 — banHKa; 5 — MIOPUTOBHINA (PE3NHOBBIN) IIJIAHT; 6 — TMOKUN Kabemnb; 7 — IIHYp C IBYMs BHIIKAMHU
JUTSL BKITIOUEHUS KaTyIKy; 8 — iyna; 9 — BanHouka; 10 - manens

Puc. 5.7 —. IlepeHOCHBII MArHUTHBIN AS(EKTOCKOIT

3. TopommgHoe HamarHWYWBaHHWE. Tak KOHTPOIUPYIOTCS KOJBIEBHIE JI€TaJH.
DNEKTPUUECKUM TOK TMPOMYCKAIT 4Yepe3 H30JUPOBAHHBIA MPOBOJA, OOMOTAaHHBIN
BOKpYT “Kojplla” JeTalld TakK, 4YTOOBl “KONBII0” OXBaThIBAJIOCH BCEMH BHUTKaMH
O0OMOTKH.
4. KoMmOuHHpOBaHHOE (0OTHOBpEMEHHO MIPOJIOJBHOE 51 LHUPKYISIPHOE)
HaMarHUYMBAHWE. MEHSAS BEIWYMHY W HANpsDKEHHE BEKTOPOB TMPOJOJBHOTO U
IUPKYJISIPHOTO HAMarHUYMBaHUS, MOXHO TMOJYYUTh PE3YABTUPYIOMINI BEKTOP
T000T0 HanpaBJIEHUS.

I[lo oOkOHYaHMM KOHTPOJS BCE JETallM MOMJEXaT pa3MarHUYMBAHUIO.
PazmaranunBanue MpPOU3BOAMUTCS B TMOJI€ KaTyIIKA - COJICHOWJA, MHUTaeMOM
NepeMeHHbIM TOKOM. [lociie BKIIOYEHHS] TOKA JAETallb MEIJIEHHO MPOBOJUTCS yepe3

KaTYIIKY.

1 — netank; 2 — 3MEKTPOKAOEITH;
3 — HampaBIIeHHE TOKA; 4 — MAarHUTHBIE CUIIOBBIC JIMHUU
Puc. 5.8 — CriocoObl HAMarHMYWUBaHUS JeTallel: a — IUPKYIIpHOE; O — MPOJIOJIEHOE;

MarauTHbIi METOJ NPUMEHSETCS KaK OCHOBHOW ISl KOHTPOJIS JETAIEH U3
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deppomMarHUTHEIX MarepuanoB. OH TO3BOJISIET BBIABISATH IOBEPXHOCTHBIE |
NOAMOBEPXHOCTHBIE  JE(QEKThl:  TPEUIMHbI,  HEMETAJIMYECKUE  BKIIOYCHUS,
paccioeHus1, HePOBAPHI | T.1I.

K mocromHcTBaM MeTOma OTHOCSTCS BBICOKAs YyBCTBUTEIBHOCTh (MUHUMAIbHAS
mmprHa BeIsBisieMor TpemuHsl - 0,001 MM, mryouna ot 0,005 mMMm), oTHOCHTENbHAS
NPOCTOTA U HAJACKHOCTh MPUMEHIEMOH anmnaparypbl, 00JbIIas MPOU3BOIAUTEIHLHOCTD
KOHTPOJIS.

Hapsmy ¢ ommcanHeIM = BBIIIE  METOAOM,  KOTOPHIM  HA3bIBACTCA
MarHUTONOPOIIKOBBIM, TPUMEHSAIOTCS H TakKhe pa3HOBUAHOCTH MAarHUTHOTO
KOHTPOJIS, KaK MarHUTOrpadudeckuii 1 MarHuTo(eppo30HI0BBIH.

®eppo30HI0BBIN METOZ OCHOBAH Ha M3MEPEHUH MOJIeH paccesHus C TTOMOIIBIO
CIIeLUANIbHBIX JaTYNKOB-30H]IOB.

MarnurtorpadpuyecKkiii METOA 3aKIIIoYaeTcs B TOM, YTO KOHTPOIMpyeMas 30Ha
HAMAarHUYMBAETCS BMECTE C HAJOKEHHON WJIM MPOTATUBAEMOM 110 MTOBEPXHOCTH
MarHUTHOW JICHTOM, Ha KOTOPOU (PUKCHPYIOTCS OIS pacCesTHUS.

5.2.6 BuxpeToKkoBblii KOHTPOJIb

OTOT METOI NPUMEHSETCA I BBISBICHMS TPEIIMH, HEOJHOPOIHOCTEH
CTPYKTYPBI, OTKJIOHEHHI XUMHUYECKOI0 COCTaBa, a TakKe TUTSE U3MEpEHUs
TOJIIMHBI JIJAKOKPACOYHBIX MOKPBITUM, JINCTOBBIX MaTepUajoB U TPYO.

CylurHoCcTh METOJ]a COCTOUT B clieAyrolieM. B netanu wnm Ha ee ydacTke C
MOMOIIBIO  CIIENUATbHON  KAaTyIIKU-IaTYMKW, TUTAEMON MEpPEeMEHHBIM  TOKOM,
WHIYKTUPYIOTCA  BHUXPEBBIE TOKH. OIJEKTPOMAarHUTHOE IOJIe 3THX  TOKOB
B3aMMOJICHCTBYET C AJNEKTPOMArHUTHBIM MOJIEM KaTylIKHU-IaTtyuka. [Ipu Hanmuuuu B
MOBEPXHOCTHBIX CJIOAX MpoBepsemMoil aetanu nedexra (“mpensiTCTBUS’ BUXPEBBIM
TOKaM) BEJIMYMHA BHUXPEBBIX TOKOB M MX MArHUTHOTO IOTOKAa YMEHBIIAETCS. ODTO
BBI3bIBAET M3MEHEHHE IOJIHOTO COINPOTHUBIICHUS KATYIIKH, YTO PErHCTPUPYETCS
AIIEKTPOUZMEPUTEIBLHBIMI WHIUKATOpAaMU (CTPEJIOYHBIN YyKa3areib, 3BYKOBOW WIIU
cBeTOBOM curHai). CxeMa KOHTPOJIS MpeCTaBlIeHa Ha pUCYHKe 5.9.

L Ll

- =t & o i
&7 7887

Puc. 5.9 — Cxema BUXpETOKOBOI'0 HEpa3pyLIAIOIIETO0 KOHTPOJIS

5.2.7 Texuuyeckue u3mMepeHus jaerasiei

I/I3MepeHI/I}I IpoBOAATCA C IMOCJIbIKO BbIABJICHHUA H3HOCA z[eTaneﬁ, OLICHKH
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JIC(i)OpMaHI/II/I, OmnpeaACJICHUA BCIMYHUHBI 3a30pOB W HATATOB, HU3MCPCHHA FJ'IY6I/IHI)I
KOPPO3MOHHOTO IMOBPCKIACHHA, OLCHKN HMICPOXOBATOCTU IMOBEPXHOCTHU U T.M. Mecta

3aMepoB, TMOPSAJOK TMPOBEACHUS HW3MEPEHUN, MPUMEHSEMBbI HWHCTPYMEHT U
MPUCTIOCOONIEHUST YCTAaHABIUBAIOTCS JUISI KXKIOM JIeTalu KapToi IPOMEpPOB.

B aBuapeMOHTHOM MpPOU3BOACTBE IIMPOKO MPUMEHSIOTCS YHHUBEPCAJIbHbIE
M3MEpHUTEIbHBIE TPUOOPHI U HHCTPYMEHTHI, KOTOPhIE B 3aBUCUMOCTH OT MIPHUHIIUIIA HX
JEeUCTBUS MOTYT OBITh Pa3/leIeHbl Ha CIEAYIOLIUE BUIbI
1. Mexanuueckue MNpuOOpPHl - JIMHEHKH, YTOJBHUKH, IIYIBI, pe3bOOMepsl,
Kanuopbl, MpoOKH, CKOOBbI, IIA0JIOHBI, IITAHMEHUUPKYIH, IITAHT€HIJyOHMHOMEPBHI,
MUKPOMETpPBI, WHIUKATOPBl U T.J. OTH TPUOOPHI XapaKTEPU3YIOTCS MPOCTOTON u
nemeBu3HON. OIHaKO OHU MMEIOT CPaBHUTEIBHO MAJIyI0 TOYHOCTh U HE
o0ecreynBaroT BBICOKOM MTPOU3BOAUTEIBHOCTH KOHTPOJIS.

2. Onruyeckue - MUKPOCKOIIBI, IPOEKTOPBI, MPYKUHHO-ONTHYECKUE NMPUOOPBI U
T.A. Takue npubopsl 00ecreunBarT BECbMa BHICOKYH0 TOUHOCTh U3MEPEHUH.

3. IlneBmarnueckue. Takue npuOOPHI UCHOIB3YIOTCS AJI TOYHOTO  M3MEPEHHUs
HapyXHbIX U BHYTPEHHUX PAa3MEPOB, BBISABICHUS OTKIOHEHUH (OPMBI MOBEPXHOCTEH.
[THeBMaTHueckue npruOOpPHl OTINYAIOTCS OBICTPOACHCTBHEM.

4. Dnexrpuueckue npudopsl. OHU MPUMEHSAIOTCS B aBTOMaTHUYECKOW KOHTPOJIBHO-
W3MEPUTEIBHOM armaparype.

KoHTponib 1I€pOXOBATOCTH TOBEPXHOCTH JIE€TajJedl MOXKET BBIMOIHATHCS C
WCIIOJIb30BAaHUEM KOHTAKTHBIX MPHOOPOB (MPpOodUIOMOMETPOB U Mpoduiorpadon)
W ONTHYECKUX MPUOOPOB (MHUKPOUHTEP(HEPOMETPOB U Ip.).

5.2.8 UcnpITaHUSI HA POYHOCTH ¥ TePMETHYHOCTh
CoBpemennbie JIA  o0opyaoBaHBl II€JBIM PSAJOM CHCTEM, K KOTOPBIM

NPEAbSIBISIOTCS BEChbMa BBICOKME TpeOOBaHUS B  OTHOIICHWH BHEIIHEH W
BHYTPCHHEH  Te€PMETHYHOCTH: TOIUIUBHBIE,  THUIPOTA30BHIC, MacCJIsTHBIC,
BO3AYIIHBIE, CHCTEMBI JKM3HEOOECHEeYeHUs U jpyrue. IIpakTHuUecKH Bce
OCHOBHBIE HW3JCIHSA, BXOASANIME B COCTAaB 3THX CHUCTEM, B XOJ¢ pPEMOHTa
MPOXOJAT WMCIBITAHUS Ha MPOYHOCTH U TEPMETHUYHOCTD.

TakuMm uCHBITAaHUSIM TOABEPTAOTCA TPYOONPOBOMBI, NUIAHTH, KOPITYCHBIC
aeTanu (HacocoB, (QWIBTPOB M T.I.), TOILUIUBHBIC (DOPCYHKH, KaMepbl CTOpaHWUS,
METAJTMYCCKUE W PE3NHOBBIC 0aKM, CUJIOBBIC IIHJIMHIPHI IIACCH U T.]I.

HcnplTanus Ha  TPOYHOCTH  NPOU3BOMITCA  JKHJAKOCTBIO B TCUCHHUEC
OTIPENCIICHHOTO BpeMeHHU. JlaBieHue TIpu HCHBITAHUU B  HECKOJBKO pa3
npeBbiaeT pabouee. McmbITyeMmblii  OO0BEKT MPEABAPUTEIBHO 3ariTylIaeTCs
crenHaabHBIMK 3arayiikaMu (puc. 5.10).

KoHTpob TepMEeTHYHOCTH (TCUCHCKAHWE) OCYIISCTBISICTCS pa3InYHBIMU
METOJIaMH, HauOobIIee pacmpocTpaHeHHE u3 KOTOPBIX UMECIOT
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IIY3bIPBKOBBIM, MAHOMETPUYECKUU U TaJOUIHBIN.

1\. ‘3 \’“ 0

~0Hk

10

1 — OpoHeBaHHa C KPBIMIKO; 2 — JKUIKOCTH (Macio Wwin Boja ¢ nodasieHuem 0,3% XpoMHHKA);
3 — cuIIOBOH IWIIHHIP; 4 — MAaHOMETP; 5 — MpeIOXPaHUTENbHBIN KiIanaH; 6 — peayKTop;
7 — 3anopHbId KpaH; 8 — TpyOOIpoBOI; 9 — OANIJIOH CO CKATHIM BO3AyxX0M; 10 - KpaH CTpaBIMBaHUS

Puc. 5.10 — Cxema uCIBITaHUS CHIIOBBIX IIMJIMHAPOB HA IPOYHOCTh U TEPMETHYHOCTh

[Ipy MCHONB30BAHUHU  NY3BIPLKOBO2O  memoda  HUCHBITYeMbIH  OOBEKT
HOTpy)KaeTcss B NPO3PAavyHYyK  JKUAKOCTh  (Jame  Bcero B BOAY C
n00aBJICHUEM aHTUKOPPO3UOHHBIX BEIIECTB) © B HEro IOJ JaBlICHUEM
noxaercss ras. IlpenBaputenbHO Bce OTBepCTUs 3ariylarorcs. MecTta yTeuek
0OHapyXUBAIOTCS o HOSIBJICHUIO y3bIPHKOB. Hns HOBBIIICHUS
YYBCTBUTEJIBHOCTH METOJa HPUMEHSIOTCS XUJIKOCTH C MaJIbIM IOBEPXHOCTHBIM
HaTsDKeHHEeM (aleToH, chupT, 3up), a B KauecTBe rasa - BOJIOPOJA, CaMOMY
KOHTPOJIUPYEMOMY H3JEJIUI0 COOOIIAI0TCS HU3KOYACTOTHbIE BUOpaLMH.

Manomempuueckuti memoo NPUMEHSETCS NPU UCHOBITAHUM TepMmokaOuH JIA,
0akoB-keccoHOB. [IpoBepka repMEeTUYHOCTH BBIMOJHSAETCS CIEAYIOIIUM 00pa3oM.
Buyrtpu nmnpoBepsemMoro 0o0ObekTa € IMOMOLIBIO  HA3eMHOIO  HMCTOYHHUKA
(kommpeccopa, OaJIOHOB €O CXKaTbIM BO3AYXOM) CO3JAaeTCsl HEO0OXOIUMOe
M30BITOYHOE J1aBlieHUE Bo3ayxa. [locie BhIIEPKKH MPU 3TOM JIABJIECHUHM B TEUYEHUE
ONpPENEeJICHHOTO0 BpPEeMEHM Iojaya Bo3Ayxa mpekpamaercsi. C  MOMOUIbIO
MaHOMETpa W YacoB ONpelesieTcsl CKOpPOCTh MaJeHUs JaBIEHHUS, KOTOpas
CpaBHUBAETCS C Tpedyemoii o TEXHUYECKUM YCIIOBUSIM.
ManomMeTpuuecKkuit METOJ MO3BOJISET 1aTh OILIEHKY CTENEHU
repMETUYHOCTH OO0BEKTa, HO HE ONpe/eIsIeT MecTa yTeuek.

l'anouonvlii memoo OCHOBaH Ha PETUCTPALMM YACTHUI] MHAUKATOPHOIO  Trasa
(ramoupoconepxamue — Tasel - ¢GpeoH,  xaA0poGopM) €  TIOMOIIBIO
CIIEIUAIBHBIX TCYCHCKATENCH. J[aTYMKOM TAaKMX HPUOOPOB SIBIAETCS JHOI C
NIaTUHOBBIMHU  JJICKTpoJaMU.  C  MOMOIIbI0  MHUKPOBEHTHJISAITOpAa  BO3IYX
IIPOKAYMBAETCS YEpe3 MEXKIIEKTPOJHOE MPOCTPaHCTBO. IIpu Hamuuuum B BO3ayXE
YacTHUIl MTHIUKATOPHOTO Ta3a MPOUCXOAUT Pe3Koe yBEIUYEHNE IMUCCUOHHOTO TOKa,
4TO OOHAPYXKMUBAETCS MO CTPEJIOYHOMY YKa3aTell MM MO MU3MEHEHHMIO YpOBHS

3ByKOBOIO cHTHaja. B Xome KOHTpOJISI TEYEHCKaTellb BPYYHYIO
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MepEMEIIAETCS BJIOJIb KOHTPOJIUPYEMOM 30HBI.

[ToMUMO ONMMCaHHBIX BbILIE METOAOB MPU MPOBEPKE HA TEPMETUYHOCTD
NPUMEHSIOTCA W Jpyrue. Tak, MecTa yTe4eK BO3AyXa MOTLYT  OIpPEAeNsIThCs
Ha CiIyX - IO XapakTepHOMY CBHCTY. Jlig mpoBEepKHM TI'€pPMETUYHOCTH
CBAapHBIX, MasfHbBIX W JPYIMX IIBOB, a TakXe 30J0THUKOB, KpPaHOB U
KJIalaHOB ~ WHOTAA TNPUMEHSIETCS  KEepOCUH, 00jajarnuid  CIoCoOHOCTHIO
IIPOHUKATh 4Yepe3 MaJible 3a30pbl U Mophl. [lpu HamuuuM Teun  KEepoCHH,
HAJIUTBIA Ha OJIHY CTOPOHY IIBAa HWJIM COEIUHEHUs, MpPOCAuYMBasICh Yepe3

3a30pbl, 0Opa3yeT Ha Cyxod cTopoHe TemMHoe msTHO. Eciam wMecto, rIe
BO3MOXKHA T€Ub, MPEABAPUTEIBHO 3aKPACUTh PA3BEICHHBIM B BOAE MEJIOM, TO Ha

O0enoli MOBEPXHOCTH CTAHOBUTCS XOPOIIO 3aMETHBIM TEMHOE TATHO,
yKa3bIBalolllee MecTo u popmy aedexTa.
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JEKLMS 6

OCHOBHbIE TEXHOJOTHYECKHE MPOUECCHl BOCCTAHOBJIEHHS JeTajeil MNpH
peMoHTEe

6.1 BoccranoBiieHue 00padoTKOili pe3aHueM

O6paboTka pe3aHueM ocymecTBiseTcs Ju00 BpyuHylO (ciecapHas
o0paboTka), MO0 Ha METAIIOPEXKYIHUX CTaHKaX (MexaHWuyeckas oO0paboTKa).
O0OpaboTka pe3aHHeM MPUMEHSETCS i YCTPAHEHHUS MOBEPXHOCTHBIX Ie(eKTOB,
ucnpasiieHus GOPMbI U pa3MEpOB JeTaICH.

CrnecapHast 00paboTKka MPUMEHSETCS B TeX Cliydasx, KOTJa PEeMOHTHpyeMas
JAeTallb HE MOXET OBITh YCTAaHOBJICHa Ha CTAaHOK, HAlpUMep, BCIEACTBHE €€
rabaputoB win (GopMmbl, KOTAa s YCTAHOBKH JETald Ha CTAaHOK HEOOXOIUMO
U3rOTaBIUBATh  CJIOXHBIE M  JOPOTHE MPHUCIOCOOJNEHHUs, a TakkKe Mpu
HEOOXOUMOCTH TOJYYCHHUs BBICOKOW CTEMEHM TOYHOCTH, HE OOecrednBaeMoil
CHCTEMOU CTAaHOK-MHCTPYMEHT-/ETalb.

6.1.1 Caecapuasi oopa6oTka

CnecapHasg o00paboTKa BBINOJHAETCS PYYHBIM WJIM MEXaHU3UPOBAHHBIM
pexymuM HHCTpyMeHTOM. Cpean MeTOAOB cliecapHOd 00paboTku Hauboiee
IIMPOKO MPUMEHSAIOTCS OINMIOBKA, HIa0peHue, 3ampaBKa pe3b0, pa3BepTHIBAHMUE,
NPUTHUPKA U TOJIUPOBAHUE.

OnuioBka MCHONB3YyeTCs IS yCTpaHEHUs Je(EeKTOB Ha BHEIIHMX Hepabodux
MOBEPXHOCTSX JeTajeil: 3a001H, 3aJUPOB U T.II.

Pydnast onuinoBka NpoU3BOAMTCS HAMIBHUKAMH M HAAGUIAMU (HAIUIbHUKH
Manbix ceueHuil). Haapunu npuMeHSIOTCA Ui OTAENKU y3KMX KaHaBOK, KPOMOK
HEOONBIINX OTBEPCTUM, pe3b0 U T.. PopMa CeUeHUsS] HAMUIBHUKOB MOXET OBITh
IJIOCKOM, KBAAPATHOM, TPEXTPAHHOMW, KPYyIJIOW, NMONyKpymiod. B 3aBucumoctu ot
BEJIMUMHBl 3yObE€B HACEUKU HANWIbHUKU TMOAPA3AEIsAOTCsS Ha JpadeBble (11
rpy0oii 00paboTkn) i GapxaTHBIC (JJIT OKOHYATEIBHON OTACIKH).

OnunoBka MaxeT ObITh MEXaHU3UPOBAHA, JUISYEro B MATPOHE, YKPEIUIEHHOM
Ha KOHIe TuUOKOro Baja, MOMEIICHHOTO B 3aUIUTHOM KOXYyXe, 3aKperuisieTcs
HY>KHOU (OpMBI IIapoliKka Wik abpa3uBHas rojoBka. [IpuBoj ocymecTBiaseTcs OT
CHELHATBHOTO AMEKTPOMOTOpA MU OT JpEu.

[[Tabpenune npuMeHsieTCs AJsl YCTPAaHEHHS HE3HAUUTENbHBIX MO MIYyOMHE U
HNPOTSHDKEHHOCTH BBICTYHAKOIIMX JA€(PEeKTOB Ha pabOYux MOBEPXHOCTAX (CTBHIKU
AeTaneil), Ha KpOMKax M TOBEPXHOCTIX BpamieHus. PabouyuM HMHCTPYMEHTOM
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ABJIgEeTCS 11abep, M3rOTaBIMBAEMBbIH W3 3aKaJe€HHONW HHCTPYMEHTAJIbHOM CTalH.
[IpumenstoTcss pas3nuuHble 1O ¢opMe 1maldepsl: IUIOCKHE, JIOKKOOOpPa3HBIE,
TpEXTpaHHBIE.

Jus  MexaHu3anuu madpeHus IPUMEHSIIOTCS NHEBMaTUYECKUE 154
AIIEKTpHUYECKUE M1a0epHl.

3anpaBka pe3pObl. Ha HapyXHBIX HM BHYTPEHHHX pe3b0ax BO3MOXKHBI
KOppO3usl, 3aJHUpbl, MIEPOXOBATOCTH, 3a00MHBI U CPBIBBI BUTKOB. ODTH J1€(EKThI
MOT'YT IPHUBECTU K 3a€JaHUSIM U pa3pyLICHUIO0 pe3bOOBBIX COECIMHEHUU. 3aauphI,
IIEPOXOBATOCTH U KOPPO3Us Ha pe3bdax CIIIaKMBAIOTCSA U 3aUUINAIOTCS MPOTOHKOU
UX C MOMOUIBIO IUIAIIEK M METYUKOB, MMEIOUIUX TMOJHBIA pa3Mep pe3bObl, mpu
OOMJIBHOM CMauMBaHUU pPe3bOBI MacioM. MecTHbIE OTpaHMYEeHHBbIE NEe(PEKTHl Ha
Hapy>KHBIX pe3b0axX MOTYT yCTPaHATHCS TaKkKe C MOMOIIbI0 HaJduei.

Pa3BepThiBaHME C TIOMOIIBIO pPA3BEPTOK IPUMEHSAETCS ISl YCTPAHEHMS
pa3NUYHBIX Ne(PEeKTOB Ha BHYTPEHHUX PabOYMX HIJIMHAPUYECKUX MOBEPXHOCTIX:
HaJIUPOB, PUCOK, KOPPO3UH, a TaKkKE OBAJIBbHOCTH, CTYNEHYATOCTU, KOHYCHOCTH,
MOJyYeHHBIX B  pe3ynbrare u3Hoca. [lpu  pa3BepThiBAHUM  CHHMAaETCs
HE3HAUMTENbHBIN cioit MeTanna (mo 0,2 mMM), mpu 3TOM  BOCCTaHABIMBACTCS
HeoOXonMmasi  IIEPOXOBAaTOCTh M NIpaBWIbHAsg  UMJIMHApHUYEcKas  ¢dopma
MIOBEPXHOCTH.

Pa3BepTka - MHOTOJE3BUIHBIN PEXYIIUN HHCTPYMEHT C KOJIMYECTBOM 3yObeB
oT 6 1o 12 B 3aBHCHUMOCTH OT AuaMeTpa pa3BepTKU. Pa3BepTKH M3roTaBIMBAIOTCS
U3 3aKaJICHHOU yriiepoaucToi cranu. Pexyias kpomka 3y0a UMeeT  KOHHMYECKYIO
3a00pHYI0 YacTh, MEPHYI KaluOpYIOIIYI0 YacTh W THUIBHYIO 4YacTb. Mexnay
3yObsIMM MMEIOTCS BIIQJMHBI, Kyda IOINAJAaeT CTpPYyKKa, CHHUMaeMas B IpoLecce
paboTsl. [[ns kpemnjeHus pa3BEpTKM B BOPOTKE WMJIM B NATPOHE CTaHKA CIIYXKUT
XBOCTOBHUK. [IpUMEHSAIOTCA TakXke pa3KUMHbIE pa3BEPTKH, JUAMETP KOTOPBIX
MOXXET U3MEHATHCS B MIPEJEIaxX HECKOJIbKUX JIECATHIX J10JI€H MUIIUMETpA.

Pa3zpepTka mnpuBOAMTCA B JBM)KEHHE pPyKaMU C [OMOIIbI BOPOTKAa,
OJIEBAEMOI0 Ha KBaJAPATHBIM XBOCTOBHMK, pPEXE C IOMOIIbI0 MEXaHUYECKOTO
IPUBOJA OT KaKoro-imu0o cTaHKa.

IIpuTupka npuUMeHsAeTCs ISl UCIPABICHHUS HE3HAUYUTENIBHBIX IMOTPEIIHOCTEN
Ha IUJIOCKUX M KPHUBOJIMHEHHBIX MOBEPXHOCTSAX 0C000 TOYHBIX cowieHeHui. C
MIOMOIIBIO MPUTHUPKUA OOECIEUUBAETCS IUIOTHOE IMPUIIETaHUE MOBEPXHOCTEH; Npu
HEOOXOAMMOCTH JOCTUraeTcs THUJpaBIMYecKas HENPOHUIIAEMOCTb COEIUHEHUH.
CymHocTh npouecca NPUTHUPKA COCTOUT B TOM, YTO TOHYAWIIME CIOM MeTajula
MOCTENEHHO CPEe3aroTCsl OCTPBIMU KPOMKaMU 3epeH adpasuBa, BHEAPEHHBIX B MOPHI
MHCTPYMEHTa - NPUTUpPA, COBEpIIAIONIEr0o Mo o0OpadarbiBaeMOl MOBEPXHOCTHU
CJIOKHbBIE JBWKEHMS. B 3aBUCUMOCTH OT MaTepuaja JAeTald I[PUMEHSAIOTCS
HPUTUPBI, U3TOTOBJIEHHBIE U3 UYI'YHa, OpOH3bI, CTEKJIAa UM CBUHIIA.
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AOpa3uB B cocTaBeé MPUTUPOYHOM TMACTBl HAHOCHUTCS Ha paldouyro
NOBEPXHOCTh IpUTUpa IMyTeM BTUpaHusA. B coctaB mactel momMuMo abOpas3uBa
BXOJIAT CBA3YIOIIME MaTepHuaibl U IOBEPXHOCTHO-AKTUBHBIE BELIECTBA, KOTOPHIE,
B3aUMOJICHCTBYSI C MeETauioM, 00pa3yloT Ha oOpabaTbiBaeMOi MOBEPXHOCTH
TOHYAMIINE OKHUCHBIC IUICHKH, JIETKO yaajseMble aOpa3suBOM NacThl. OJTH K€
BEILIECTBA, TMPOHUKAs MEXJy KpHUCTalslaMH oOpabaTbiBaeMOro maTepuana,
JAEHCTBYIOT TaM pacKJIMHHUBAIOIIE, 00Jerdyas TeM CaMbIM Cpe3aHUe YacTHUIl MeTallia
abpa3uBOM.

Pyunas mputupka sBIsieTcs BecbMa TPYIOEMKOH omepanueid, Tpelyromei
BBICOKOW KBanM(HUKAUKU MCTOTHUTENSA. PydHas mpuTHpKa MIOCKOCTEH BeAeTcs Ha
IJIMTaX-IPUTHPAX M3 4YyryHa wiM crekna. OOpabarTeiBaeMasl J€Tallb BPYYHYIO
nepemMeniaeTcss M0  I[UIMTE-NIPUTUPY  KPYrOBBIMH  JBMKeHHsMHU. [lputupka
BHYTPEHHUX ULUJIMHIPUYECKUX IOBEPXHOCTEH OCYIIECTBISETCA C IOMOIIbIO
Pa3)KMUMHBIX TPUTUPOB. [ NPUTHUPKHU BHEIIHUX LUIWHAPUYECKUX NMOBEPXHOCTEN
(BaJIMKOB, ILTYH)KEPOB, 30JIOTHHKOB H T.II.) TPUMEHSIOTCS pa3pe3Hble THIIb3HI,
MMEIOIIHE IPUCIIOCOOICHNUS ISl YMEHbIIEHUS THaMeTpa MPUTHPA.

[IpuTHpKka MOXKET BBIIOJHATHCS U HAa CHELMAIbHBIX MPUTHPOYHBIX CTaBKax, a
TaKXe Ha TOKAPHBIX, CBEPJIMIIBHBIX U APYTUX CTAHKaX.

[TonupoBaHue - OTAENOYHAS ONEpanus s NPUJAHHUS MOBEPXHOCTH JeTaneit
BBICOKOM YHCTOTBI C I€JbI0 YCTpPaHEHHUs IIEPOXOBATOCTEH, MOArOTOBKH K
HAHECEHUIO TaJbBaHUYECKUX IOKPHITUM, MOBBIIIEHUS KOPPO3MOHHOM CTOMKOCTH,
YCTaJIOCTHOW MPOYHOCTH MU TE€KOPATUBHOM OTIENIKHU.

Yame Bcero mnpuUMEHSETCS MOJIYMEXaHMYECKOe MOJMpOBaHUE. padbouuit
BPYYHYIO MNPMKMUMAeT M IMEpeMeIlaeT JeTalb OTHOCUTEIbHO Bpallalollerocs
noiupoBaHHOro Kpyra. Tak oOpaOaTbkIBalOTCsl, HAllpUMEpP, JOMATKU KOMIIPECCOPOB
u TypOuH. IlonupoBanbHble KPYrM M3TrOTaBIMBAIOTCS U3 (eTpa, BOMIIOKA, CyKHA.
Ha noBepxHOCTh Kpyra HaHOCHTCS “‘abpa3uB” (HaXkJakK, KOPyHJ, OKHCh XpOMa, Mell
U Jp.), KOTOPBIH YAEPKUBACTCS CHEIUATHLHBIMU CBSI3KAMHU.

[TomumMOo  MEXaHMYECKOTO  HpUMEHsETCs  Takke  T'Hapoabpa3suBHOE,
XUMUYECKOE U DIIEKTPOXMMHYECKOE TOJHMPOBAHUE, a TaKXe IMOJIUPOBAHUE
IJIACTUYECKUM J1e(OPMUPOBAHUEM.

6.1.2 Mexanu4yeckasi 00padoTka

Cpenu MeETOAOB MEXaHUUYECKOM OOpabOTKM Ha aBHApPEeMOHTHBIX 3aBOjax
Han0oJiee MHUPOKO MPUMEHSIOTCS NITU(OBAHNE U XOHUHTOBaHUE.

[lInudoBanue mpuUMEHsSIETCA ISl YCTPAaHEHUS TOBEPXHOCTHBIX Je(EKTOB,
BOCCTaHOBJICHUSI (OPMBI U pa3MepoOB JETalieid, KaK IMOATOTOBUTENIbHAS OIeparus
repe]l HAaHECEHUEMTAIbBAHMYECKUX TTOKPBITHI. Hanmpumep, 3TOT BUJ MeEXaHHYECKON
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00pabOTKHU LIMPOKO MCHOJB3YETCS MPU BOCCTAHOBICHUU JeTajlell LUIMHIPUYECKON
(dopMbI (IITOKOB, CUIIOBBIX OOJITOB M T.II.) TI0 CXeMe: NUTU(OBAHHUE - XPOMUPOBAHUE -
nuiMgoBaHue.

[lo cxeme mnpomecca u_UIM(OBAHUA PA3IUYAOT. KPYIIOE HapyKHOE WU
BHyTpeHHee (puc. 6.1), OecueHTpoBoe W TIUIOCKOe. B KkauecTBe HWHCTpyMEHTa
NPUMEHSIOTCS KOPYHJOBBIE KPYT'M M OpYyCKHM Ha KepaMHUYECKOH OCHOBE, ajMa3HbIe
Kpyrd Ha IJJACTMAacCOBOM WJIM METAJUNIMYECKON OCHOBE, Ha)KIauHbIE U CTEKJITHHbBIE
mKkypku. KayecTtBo mummdoBaHus omnpeaensercs MNpaBUIbHBIM BBIOOPOM MapKu
MHCTPYMEHTa M pEXKUMOB pe3aHus. Bo wu3bexaHue MECTHBIX MEpPErpeBOB
MOBEPXHOCTH (IIPHKOTOB) B Ipoliecce NUIM(OBaHUS JeTajdb OOMIBHO OXJIaXAaeTcs
CIIEIUAIBHOU AMYJIbCUEH.

1 — nerank; 2 — nunoBaNBHBIN KPYT; 3 — KpeIJIeHHe JieTany (HHCTPYMEHTA)
Puc. 6.1 — Cxema Kpyriioro Hapy»HoOro (a) ¥ BHyTpeHHero (0) nuindoBaHus

PazHoBumHOCTRIO nUIM(OBaHMUS — SBISETCS  XOHUMHTOBaHHE. OTO  METOX
MEXaHUYECKOM 0O0pabOTKM MNpUMEHSETCS KaK OTIENOYHBIM i1 BHYTPEHHHX

MUIMHAPHUYCCKUX HOBerHOCTeﬁ. On IMMPUMCHACTCS ITOCJIC YUCTOBOI'O 00TaunBaHUs
nin IIIJ'II/I(bOBaHI/IH. I/IHCprMeHTOM ABILICTCA  XOHHMHIOBAJIbHAas  T'OJIOBKa C

aOpa3uBHBIMU OpyCKaMH, KOTOpbIE MPYXHHAMH TPKHMAIOTCS K oOpabaThiBacMOit
MOBEPXHOCTH. XOHUHTOBAJIbHAsI TOJIOBKA BpAIA€TCS M OJHOBPEMEHHO COBEPINAET
BO3BPATHO-TIOCTyNATebHbIC JABMKEHUsA (puc. 6.2). B pesynbrare ciaokeHUS
NBIDKCHUM a0pa3uBHBIE OpYCKHM JBIKYTCS TIO CJIOXHBIM TpaekropusiMm. Jlis
OXJIaXKJICHUsI 00pabaThIBaeMON TTOBEPXHOCTH U yAAJICHHUS METATUYCCKON CTPYXKKH U
MIPOJYKTOB HM3HOCAa OPYCKOB B 30HY pE3aHHMS HENPEPHIBHO ITOJACTCS CMa304HO-
OXJIQXKTAIOIIast KUIKOCTD.

XOHMHTOBaHME BBIIOJIHACTCS Ha CHEIIUAIBLHBIX XOHMHIOBAIBHBIX CTAHKAX.

B kauecTtBe 10BOMOYHOM OMEpalMy TMOcie NUIMPOBAHUS W XOHUHTOBAHMS
MIPUMEHSIETC OOKaTKa MIapuKaMH WM POJIMKAMHM, a TAKXKE aJIMa3HOE BBITVIAXKUBAHUE.
B xadecTBe HWHCTpyMEHTa IIPH OTOM HCIIONB3YETCS CICHHANBHBIM  OOKaTYHK,
MPEACTABISAIONIMN CcO00M paMKy C JepXkKaTelsIMA POJIMKOB WX IIApUKOB  (MpH
aJIMa3HOM BBITTIAKUBAHHUH - CPEPUIECCKHUX aJIMA30B), KOTOPHIC MPYKWHAMHU
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1 — KopIyC XOHMHTOBaJLHOU FOJIOBKH; 2 — OpycoK; 3 — mpyxuHa; 4 — oOpadaTsiBaeMas eTallb
Puc. 6.2 — Cxema XOHUHTOBaHUS

MPIKUMAIOTCS K 00paldaThiBaeMOi MOBEPXHOCTU. Tak e Kak U TIpU XOHHMHTOBaHUH,
MHCTPYMEHTY  COOOIIAaeTcss  OJHOBPEMEHHO  BO3BPATHO-MOCTYNAaTreIbHOE U

BpaliaresbHOe  JABMKeHHs. B pesynbrare = 00pabOTKM  HEpPOBHOCTHM  Ha
oOpabaTbiBaeMOil MOBEPXHOCTU CIVIAXUBAIOTCS U B HEMl BO3HHMKAIOT OCTAaTOYHBIE
HANPSDKEHUS CKATHUsl, CIOCOOCTBYIONINE TOBBIIICHUIO YCTAIIOCTHOM J0JITOBEYHOCTH.

6.2 IlpuMeHeHHe CBAPKHM M NAHKH IPU PEMOHTE

CBapka ¥ maiika IpUMEHSIOTCS Il BOCCTAHOBJIEHUS! METAITIMYECKUX JeTaye -
3aJIeJIKM  TPEUIMH, MPUCOECIUHEHHUs] HOBBIX DJIEMEHTOB KOHCTPYKIMH B3aMEH
3a0paKoBaHHBIX JUIsI HAIUIABJIEHUSI METAJUIa HAa U3HOLIEHHbIE MOoBepXHOCTU. CBapka —
MPOLIECC CO3/IaHMSI HEPAZBEMHOIO COEIMHEHHS M3IEIMA MECTHBIM HarpeBaHUEM HX
70 pacIUIaBJI€HHOTO WJIM IUIACTUYHOIO COCTOSIHUS 0€3 TMpPUMEHEHUsS WIH C
PUMEHEHUEM MEXaHUYECKHUX YCUIIHH.

[Ipy pemMoHTE aBHAIIMOHHOM TEXHMKH HauOOJblIee NPUMEHEHHE HaXOIUT
CBapKa IIIaBJICHUEM (DIIEKTPOAYIOBasi, aprOHOAYroBas, KUCIOPOIHO-ALlETUICHOBAs),
a TaKXKe DJIEKTPOKOHTAKTHAsI CBapKa (TOUEUHAsl U POJIMKOBAs).

Onexmpooyeosas ceapka (3/]C) ABISIETCA OCHOBHBIM BHUIOM CBAapKu TpH
PEMOHTE H3ACTUN U3 TepMOOOPaOOTAHHBIX BBICOKOIIPOYHBIX JIETHPOBAHHBIX CTaJICH
IIPH TOJIIIIMHE Marepuaia cBoime 1,5 Mm.

DJIEKTPOAYTOBasi CBapKa MPOU3BOIUTCS ITYyTEM MECTHOTO HarpeBa COCTUHSICMBIX
METAUTMYECKUX YacTed 70 PACIIaBIEHHOTO COCTOSHUS C TTOMOIIBIO
EKTPUUSCKON JyTH. Jlyra BOSHHKAET MEXIY METAJUIOM H3IEIHUS U YTOJBbHBIM WM
METAJLUTUYECKUM JIEKTpoAoM. Temreparypa B 30HE TOPSHHUS JIYTH COCTABIISET OKOJIO
6000 C. DnexTpomyroBasi cBapka MOXKET BECTHUCh KaK Ha MOCTOSIHHOM, TaK U Ha
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NIEPEeMEHHOM TOKE.
Meramnuueckue 3IeKTpOoAbl CayXkaT JUIsi 00pa3oBaHUs SJIEKTPUYECKOH IYrud U

OJTHOBPEMEHHO  SBJISIIOTCS  MPUCAJAOYHBIM ~ MarepuajioM. B aBHapeMOHTHOM
MPOU3BOJICTBE MPHUMEHSIOTCS 3JCKTPOABl CO CIENUaTbHBIMU OOMa3KamMu. 3a cuer
DIIEMEHTOB, BXOMAIIMX B COCTaB OOMAa3KH, BOKPYr JOYT'H CO3JAETCS 3alluTHas
arMocdepa, MPEenATCTBYIONIas B3aUMOJICUCTBHIO Ta30B BO3yXa C PACIUIABIECHHBIM
MeTaJsIoM. B pesynbrate mnpeaoTBpaiiaeTcs yXYAIIeHHE MEXaHHMYEeCKHX CBOMCTB
MeTaJlJla B 30HE CBApKH 3a CUET O0OTAIleHHUsI €ro KUCIOPOAOM M a30TOM, BBITOPAHMS
yriieposia, KpeMHUsI U MapraHia.

DneKTponbl B TMPOIECCE CBAPKU YIAEPKUBAIOTCS B 3JIEKTPOAOJEpIKAaTele,
MPEACTABIAIONIEM COOOH TPYKHUHAIIUE IIUMIB, K KOTOPHIM  TOABOIUTCS
ANEKTPUUECKUM TOK.

B kauectBe wcrtouHmkoB mnuTaHus i OJJC  TpUMEHSIOTCS  CBapOYHBIC
TeHEPaTOPhl U CBapOUYHBIE TpaHC()OPMATOPHI.

JIns 3ammThl a3 W KOXKM JIMIIA OT BO3ACHCTBUSA SPKOTO CBETa W
YABTPAPHUOJIECTOBBIX JIyuel CIy)KaT IMIUTKH U IUIEMbI U3 (PUOPBI CO BCTaBICHHBIMU
CBETOUIBTPAMH.

Pexxum DJJIC ompexpensieTrcss cuilioil Toka W JaUaMeTpoMm a3nektpoga. OH
BBHIOMpAETCS. B 3aBUCHUMOCTH OT BHJA COCAMHEHUS U TOJIIMHBI CBapUBAEMBIX
3JIEMEHTOB I10 CIICIMAJIbHBIM TaOJHUIIaM.

Apeonooyeosas ceapxa (Ap/{C) npumeHsieTcsl Il XPOMOHHUKEIIEBBIX CTajei,
JUIS aIFOMUHUEBBIX U MAarHUEBBIX CIUIABOB.

ITpu Ap/IC 3ammTa pacIulaBI€HHOIO METajla OT B3aUMOJEUCTBUS C BO3AYXOM
oOecrieunBaeTcsl Mojauell HEUTPaAJIbHOTO ra3a aproHa B 30HY ropeHus ayru. Ctpys
aproHa, KpoMe TOro, Cy’kaeT 00JacTh TEPMUUYECKOTO BO3CHCTBUSI.

)

1 — netanb; 2 — KOPIyC TOPENKH; 3 — BOJIb(HPAMOBBIi AIEKTPOI;
4 — 060J10YKa 3aIIMTHOTO Ta3a; 5 — MPUCATOYHBIN MPYTOK
Puc. 1.20 — Cxema aproHoayroBoi cBapKu

CBapka MOXET BECTUCh IUIABAIIMMCA DJIEKTPOJOM WM  HEIUIaBALIMMCS
BOJIb()PAMOBBIM 3JIEKTPOJOM. B mepBoMm ciyyae cBapka BBINOIHSIETCS C ITOMOIIBIO
TOPEJIKM, MMEIOIIEW MEXaHW3M IOJa4yd NPHUCANOYHOU INPOBOJIOKM. Bo Bropom -
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NpUCAZAOYHBIA MaTepual (TOH ke MapKH, 4YTO U MaTepuall pPEMOHTUPYEMOTO U3/1eIus)
cOOKY BBOIUTCS B 30HY TopeHus ayru (puc. 6.3).

ApZIC MOXKET BBINOIHATHCS PyYHBIM HJIM aBTOMAaTHYECKHUM CIIOCOOOM.

Kucnopoono-ayemunenosas ceapka (KAC) mnpumensiercs s CBapKu
BBICOKOJIETUPOBAHHBIX CTaJiell MNpu TOJIIMHE MaTepuaia MeHee 1,5 Mm ¢
MOCIeNYIome TepMooOpabOTKOWM M sl CBApKH U3JICIHN W3  ATIOMUHHEBBIX
CIIJIABOB.

[Ipu KAC pacmnaBieHne MeTajqjga OCYMIIECTBISIETCS TEIUIOM CrOpaHHs
aneTusieHa B KHUCIOpoJe. AIETUIICHO-KUCIOPOAHOE TjaMsi TOPUT Ha  BBIXOJE
cmecu C,H, mu O, u3 oTBepcTHs CHEUHATBHOTO MYHAIITYKA WIH
HAKOHEUYHHKAa CBApOYHOW TOpenku. MYHAIITYKH CMEHHBIE C Pa3JIMIHBIMU
auaMeTpaMu oTBepcTuid. Uem ToiIIe CBapUBaeMBbI METaJI, TEM OOJNBIINA HOMEp
MYHJIIITYKa. ANETWIEH M KHCIOpPOA B cooTHomeHun mnpumepno 1,0 : 15
MO/AIOTCS K TOPEJIKE MO pa3iesibHbIM IIJIAHTaM.

Hns KAC wucnons3yloTcs aleTHJIEHOBBbIE TeHepaTopbl, OalIOHBI IS
aleTUsIeHa U KUCJIOpOAA, PEAYKTOPhl [Jsi TMOHMXKEHHUS JaBJIEHUS Ta30B,
ra3oBbl€ TOPEIKHU.

Cpapka BejeTrcsi C TMNPUMEHEHHMEM [MPUCAAOYHOW TMPOBOIOKH, JHAMETP
KOTOpOH moaOupaeTcss B 3aBUCUMOCTH OT TOJIIMHBI CBAPUBAEMBIX DIIEMEHTOB.
PexxuM KUCIOpOAHO-aLlETUIIEHOBOW CBapKH ONPENEIeTC HOMEPOM HAaKOHEUHHKA
(MyHAIITYKA), TMAMETPOM MPUCAAOYHON MPOBOJIOKH U JIaBIEHUEM KHUCIOPOJa.

Toueunas ceapka TO3BOJICT IMOJNYYUTH IIPOYHBIC, HO HC IINIOTHBIC
HaXJICCTOYHBIC COCIHMHCHUA. ITaker CBApUBACMBIX 3JICMCHTOB

1, 2 — coemuHsIeMbIE ACTAIH; 3 — JIEKTPOIbI; 4 — CBAPOYHAs TOUKA
Puc. 1.21 — CxemMa TOYEYHOM CBAPKU

MNpHUKXUMACTCA MCIHBIMU 3JICKTPOJaMU CB&quHOﬁ MAalIWHbBI U 4YCPC3 HUX B BHUIC
HUMITYJIbCa IIPOITYCKACTCA BHCKTpI/I‘IeCKI/Iﬁ Tok. HaumOoibliee KoJM4yecTBO TeIjia
IIpHu 3TOM BBIACIACTCA B MCCTC KOHTAKTAa MCKAY COCAHHACMBIMHU JICTAJISIMU -
TaM, TAC JJICKTPUUYCCKOC COIIPOTHUBIICHUC MAKCHMAJIBbHO. B »stom

47



MecTe 00pasyeTcsl pacIUIaBI€HHOE  SApO, MpU  KPUCTAIIU3ALMU  KOTOPOTO
BO3HUKAET cBapoyHasg Touka. Ilocine OTKIIOUeHUs TOKa W 10 OKOHYAHHUS
KpUCTAJIN3AMN JaBJICHUE D3JEKTPOJOB HE CHUMAaeTcs BO M30ekaHHE pa3pbiBa
CBapOYHOH TOYKH YIPYyrHMH cuiamu (puc. 6.4).

Jlns mony4yeHHs NMPOYHOIUIOTHBIX  CBAapHBIX COEAUMHEHMN W3  JIMCTOBBIX
MaTepualioB NpPUMEHSETCs poauxkosas ceapka. CoenuHseMble IeTald IpH
ATOM 3aXKMMAITCAd MEXAY JBYMs MEAHBIMU 3JEKTPOJaMH - PpOJUKaMHU,
OJMH U3 KOTOPBIX HPHUBOAMUTCS BO BpalleHUE OT JJIeKTpoABUraress. Takum
oOpa3zoMm, JeTalu HENpEepbIBHO  IMepeMelarTcs  Mexay poaukamu. C
ONpENEICHHON MEePUOJUYHOCTBIO UYEpe3 POJUKUM U COEAUHSAEMBbIE JeTalu
NPONyCKaeTcsl 3IEKTpUYecKuil TOK. KakIoMy HMIIylIbCy TOKa COOTBETCTBYET
cBapoyHass Touka. IIpm cooTBeTcTByomeM MoAOOpe CKOpOCTH BpalICHM
POJIMKOB,  4acTOTbl ¥ JUIMTEJIBHOCTH  HMIIYIIbCOB  MOXXHO  MOJYYHUTh
IPOYHOIIOTHBIE IIBBI C BBICOKOW repMeTHYHOCTHIO (puc. 6.5).
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1,2 — coenuHsieMble 1eTany; 3 — BEPXHUH BeAyIIUH POJIHK;
4 — HIDKHUH PONUK; 5 — CBAPOYHBIN 1IOB
Puc. 6.5 — Cxema poJlMKoBO# CBapKH

Hapsny ¢ pacCMOTPEHHBIMH  METOJAaMHU CBapKM B aBHMApEMOHTHOM
IIPOMU3BOJCTBE 3a MOCJICAHEE BPEMS MOTYIMJIA IIPUMCHECHHE U TAKHUE BUJIBI

CBapKH, KakK IJ1asMCHHasI, CBapKa QJICKTPOHHBIM JIy4oM B BaKyyM¢c,

nudPy3noHHas cBapka, cBapka CBETOBBIM JIy4OM (JIa3epHasi) U Ap.

Ilaiixa — 1pouecc cO34aHUs HEpPa3bEMHBIX COEAMHEHMH Jeraned c
UCIIOJB30BaHUEM CIEIUAIBHBIX PUIIOEB.

IIpu maiike mMeTanna COEAUHSIEMBIE 3JIEMEHTHI HE TOBOAATCS N0  IUIABJIEHUS,
a COeIMHSIOTCA 3a cueT AU(Qy3un B HUX PACILIaBIEHHOIO MPUIOSA, TEMIlepaTypa
IJIaBJICHUS KOTOPOTO HUXKE, 4YeM [UJIsi COEIUHSEMBIX MeTamuioB. Yem Ounmke
TeMIlepaTypa IUIaBIEHUs MPUIOS K TeMIepaType IUIABIEHUST OCHOBHOIO METallla,
TE€M IIPOYHEE COEIMHEHUE.

[Taiilka uMeeT 3HA4YUTENIbHBIC IPEUMYIIECTBA IEepel CBapKoOM, T.K. OHA
MPOU3BOIUTCA MpH OO0Jee HU3KOM TeMIiepaType M HE CBs3aHa C  OMACHOCTBIO

mepekora Marepualia, He TpeOyeT TpPOMO3JKOTO W JOPOTOro
48



o0opyn0oBaHUs M JAOCTYIHA MEHEe KBaJU(PUIUPOBAHHBIM pabo4ynM, YEM CBapKa.
[Taiika mpuMeHsieTCS MNpPU PEMOHTE METAJJIMYEeCKUX OakoB, pajaHaTopoB

(macnsasbix 1 BBP), kamep cropanus u ap.
B peMoHTHO# mpakTuke mpuMmeHsieTcs maiika jerkomiaBkumu (t = 500 C) u

tyromnaBkumu (t mo 2000 C) mpumnosimu. JlerKorutaBKHe MPHUIION TPUMEHSIOTCS
IU1Sl NaKK aTIOMMHHUEBBIX CIUIABOB, a TYTOIUIABKUE - )KapOIPOYHBIX CIJIABOB.

[ImaBneHne TBEpIABIX NPUIIOEB OCYIIECTBISAETCA ALlETUIEHO-KUCAOPOIHBIMHU
WM OCH30BO3YIIHBIMHU TOPEIKAMH.

KauecTBeHHOE coeAMHEHHME MNpPHU Mailke MOKET OBITh MOJYYEHO JIMIIb IpH
YCJIOBUHU TUIATEIBHONW OYMCTKH COEIMHSAEMBIX MOBEPXHOCTEH OT JAKOKPACOYHBIX
IIOKPBITUM, 3arpsi3HCHUM W OKUCHBIX IUIEHOK. [l ynanmeHus
OKHUCHBIX IUICHOK M TIOJAIOTOBKM IIOBEPXHOCTH K CMauMBAaHUIO €€ IPUIIOEM
NPUMEHSAIOTCS (UIFOCHI, 3alUTHBIE WM BOCCTAHOBUTEIBHBIE T'a30BbI€ CPEIbl WM
MankKa B BaKyyMme.

Ilocne mnaWkyM KaXAbld y3€J IPOXOAUT KOHTPOJIb OCMOTPOM, THAPO- H
ITHEBMOUCIIBITAHUSAMHU, IPOHUKAIOIIMMHU U3JIYYEHUSIMU WU JPYTUMH METOJAMH.

B nocinennee BpeMs Bce IIHpEe NPUMEHSAETCS YIAbBTPAa3ByKOBas IIauka.
Pacxonpl, cCBsi3aHHBIE C  MCIOJIB30BAHUEM  YIBTPA3BYKOBBIX  I'€HEPATOPOB,

OKYIAIOTCs 3a cyer IIOBBIIICHUS IIPOU3BOAUTEIBHOCTH npouecca,
YIPOLICHUS IIOATOTOBKU JETaJed K IaWKe U BBICOKOrO ce KadecrBa. [Ipu sTom
HCTIOJIB3YIOTCS ANEKTPONasIbHUKY, MOJTy4Yarolue BBICOKOYACTOTHBIE
VIBTPa3BYKOBbIE  KOJe0aHHUsI OT MAarHUTOCTPUKIIMOHHOTO BHOparopa. B
pe3yinbraTte MNpUNOW (JIErKONJIaBKHiA) paciUiaBisieTCs, ¥ B HEM BO3HHUKaeT

ABJICHHUC KaBUTAllMH, IIPHUBOAAIICC K PA3pPYHICHHUIO OKHUCHBIX IIJICHOK.
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JIEKLIAS 7

Hanecenue rajbBaHUYECKUX MOKPbITHH

B aBmapeMOHTHOM TPOU3BOJCTBE TaJTbBAHMYECKHUE TMOKPBHITUS IIHPOKO
MPUMEHSIIOTCS TSI PA3JINYHBIX TETICH:
— IS BOCCTAaHOBJICHHS pa3MepoB W (QOpMBI JeTajieldl — XpOMHUPOBAHUE,
MEHCHNE, HUKEITUPOBAHHUC;
— I 3aIIATHI OT KOPPO3UH — ITMHKOBaHWE, KaIMUPOBAHUE, JIY)KEHHUE (IOKPBHITHE
0JIOBOM);

— IS yAy4IIeHus: TpUpabOTKU JAeTanei - CBUHIIOBO-UHIUEBBIC MOKPHITHUS;
— I IPEOXPAHEHUS OT IPUTOPAHUS - MEJHEHHE;
— B KaueCTBE MOJCIO0s Nepe]] HAHECEHUEM JIPYroro MOKPHITUS - MEJHEHHUE;
— Kak JEKOpaTUBHOE - HUKEIMPOBAHHUE.

['anpBaHMUeCKUl cOCO0 HAHECEHUS] METAUTUYECKUX MOKPBHITUNA OCHOBAH Ha
AIEKTPOJNU3€ PACTBOPOB COJIEM COOTBETCTBYIOIIMX METAJJIOB.

l'anpBaHWMUYECKHUE TMOKPBITUS MPOYHO CIEIJISIOTCSA C OCHOBHBIM METAJIJIOM,
00J1a1al0T XOPOIIMMH MEXaHHYECKUMHU XapaKTepUCTUKaMH. TONIIMHY MOKPBITHH
MOXKHO PEryJlupoBaTh C BBICOKOM TOYHOCTHIO. BO3MOXHO Takke NOIy4EeHHUE
0CaJKOB U3 pa3HbIX METAJJIOB.

7.1 XpomupoBaHue

DJEKTPOIMUTHIECKOE XPOMHUPOBAHUE MONYYHIO HIMPOKOE MPUMEHEHHE Kak
PEMOHTHO-BOCCTAHOBHTENIbHAS ~ omepauus  Omaromaps  0coObIM  CBOHCTBaM
XPOMOBOTO MOKPBITUSI U XOPOUIEH CHEIIAEMOCTH ¢ OCHOBHBIM MeTayioM. Hmeer
HanboJiee MUPOKOE TPUMEHEHNE Ha aBUAPEMOHTHBIX 3aBOJIaX.

B 3aBuCHMOCTH OT yCIOBUU XpOMUPOBAHUS TBEPAOCTh MOKPHITHS COCTABISET
9000-12000 MIIa. Xpom oOnagaer BBICOKOM KOPPO3MOHHOW CTOMKOCTBHIO,
M3HOCOYCTOMUYHUBOCTBIO U HU3KUM KOA(P(UIIMEHTOM TPEHHS MO APYTMM MeTajllaM
U CIUIaBaM.

Yame Bcero XpOMHpPOBaHHE NTPHUMEHSETCS I BOCCTAHOBJICHHS pPa3MepoB
AeTanell HeTOABI)KHBIX COCIMHCHUN M MaJlOHATPYXXEHHBIX JeTalleld IMOJABUKHBIX
COCIMHECHUH, a Tak)Ke KaK JICKOpaTHBHOE /IS JeTajiell OBITOBOTO 00OpYIOBaHUS
CaMOJIETOB.

KagyecTBeHHble OCagku XpomMa MOXHO MOJy4daTh ¢ ToiamuHOW 1o 0,2 mw.
XpoMHpOBaHHE MOXET OBITh pa3MEpHBIM, T.. B ITOM ciydae He Tpelyercs
nocienyromas MexaHudeckas oOpaboTka. Ilpu pasmepHOM XpOMHpPOBaHUS
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tonmumHa ocanka cocrasiseT ot 0,04 mm 10 0,07 mm.
B kauecTBe 3J€KTpONIUTA MPU XPOMUPOBAHUM MPUMEHSETCA BOJIHBIN PacTBOP

xpomosoro auruapuaa (CrO;) ¢ mobasinenuem cepuoit kuciaorel H,SO,. AHomom
SBJISIETCSI CBUHEI], KOTOPBI B MPOIECCEe XPOMUPOBAHUS HE pacTBOpseTcs. BaHHBI
JUIST XpOMUPOBAHUS OO0OPYAYIOTCS YCTPOWCTBAMH PETYIHPOBAHUS TeMIIEpaTyphl
AIEKTPOITUTA.

JIns TojydeHWsT KadeCTBEHHOTO NOKPHITHS (opMa aHoma J0JDKHA OBITh
TakoW, YTOOBI BCE €ro 4YacTH TOBEPXHOCTH HAXOJIMJIHCh Ha OJMHAKOBOM
paccTossHUU oT COOTBETCTBYIOIINX Y4acTKOB MMOBEPXHOCTEH,
NOJIJIeXKAIIMX XpOMUpoBaHuto (puc. 7.1).

1 — netanm; 2 — DIEKTPOABI
Puc. 7.1 — ®opma 1 pacmonaokeHUe JISKTPOIOB IIPU XPOMHUPOBAHHUY PA3IMYHBIX JeTaIeh

[Tpouecc xpomupoBaHus TpeOyeT CTPOroro cOONIOAEHUS PEXKUMOB, IIOITOMY
€ro 1eaecoo0pa3Ho aBTOMAaTU3UPOBATh.

[Tocne xpomMupoBaHUS JeTalld MPOMBIBAIOTCS B IUCTHUJUIMPOBAaHHOW Bojae —
JUIsL  yAaBIMBAaHUS  OCTAaTKOB  JJEKTPOJIMTAa €  LEJbI0 €ro  MOBTOPHOIO
HCII0JIb30BaHMs, a 3aTEM B XOJIOJHOW IIPOTOYHOM U B ropsiueil BOJE.

[locne  XpoMupoBaHHs  NPOU3ZBOAMUTCSH  OKOHYATEJIbHAs  MEXaHUYeCKas
o0paboTka - nndoBaHUEe UM XOHUHTOBAHHUE O HEOOXOAUMBIX Pa3MEPOB, a 3aTeM
TepMOo0oOpaboOTKa - HU3KUM OTHYCK - JJISI CHSTUS OCTaTOYHBIX  HaMpsKEHUH,
BO3HUKAIOIHUX [P MEXaHUYECKON 00paboTKe.

7.2 Menuneuue

HpI/I PCMOHTC aBUALIMOHHOM TEXHUKU QJICKTPOJIUTHYICCKOC MCIHCHHC
NPpUMCHACTCA B Ka4CCTBC ITOJACIIOA MEPEA HAHCCCHUCM HHUKCIICBBIX, XPOMOBBIX U

APYTHX TOKPBITUW, 71 BOCCTAHOBIEHHUS pa3MepoB OpOH30BBIX JeTalei
(BTynoK) TIOCIE€  HM3HOCA, AN  INPENOTBPAIlEHHMs  CIEKaHMs  JeTajiel

ropsdeil 4acTH ABMIaTeleH U Ul APYTUX LETIEH.

Z[JI}I IMOKPBITUA MEABIO MNPpUMCHAIOTCA CCPHOKHUCIIBIC U IHUAHUCTHBIC
QJICKTPOJINTHI. HOCJ’IGI[HI/IG JarT BO3MOXHOCTb mojay4arb Ka4€CTBCHHBIC

oCaJKHu, OJHAKO BE€CbMa JOpOrm MW CO3A4I0T 60J'II)IHYIO OMaCHOCTh  AJIA
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nepcoHalia M OKpYy>Karoleil cpesbl.

7.3 HukenupoBaHue

HukenupoBanue TNpPUMEHsETcs M HOBBILEHHS CTOMKOCTH — paboumx
MOBEPXHOCTEN K 3PO3HMOHHOMY BO3JCHCTBHUIO MOTOKA BO3AYyXa, a TaKkKe KaK
3alIUTHO-IEKOPAaTUBHOE  MOKpbITHE. Kpome Toro, B OTAENBHBIX CIydasx
HUKEJIUPOBAaHUE MPUMEHSETCA JJIs BOCCTAHOBJIEHHS pPAa3MEPOB U YIPOUYHEHUS
TPYIIMXCA MOBEPXHOCTEM Jnetaned. B  3ToM ciaydae BBINOJHSETCA  TakK
Ha3plBa€MOE TBEpJAOE€ HUKenupoBaHue. [loBbllIeHHE TBEPAOCTU IMOKPBITUS
JOCTUTAETCSl B pe3yabTaTe CIEeNHAIbHOM TepMooOpaboTKHM B TeueHue 1 4 mpu
temmeparype 300 -400 C.

7.4 CBuHIIeBaHNE U UHAMPOBaHME

CBuHUEBaHKE  NPUMEHAETCA mug  00ecredeHus npupadbaTbIBAEMOCTH
TPYIIUXCS JeTajed  Omaromaps BBICOKOM  IUIACTMYHOCTH  cBuHIA. OxHAKo
BCJICICTBUE  TOTO, YTO CBHUHIIOBBIC TIOKPBITHS  CPaBHUTEJIBHO  OBICTPO
OKHCIISIOTCS Ha BO3AyXe, HX paboTOCMOCOOHOCTh orpaHuueHa. IlosTomy
4acTO TOCJI€ CBUHIIEBAHUS MIPOU3BOIUTCS MHIUPOBAHUE WU OJIOBEHUPOBAHHUE.

CnnaB CcBUHEI-MHAWW, HAHECEHHBIM Ha Jeranb, o0namaer Oombluei
TBEPAOCTbIO W KOPPO3MOHHOM  CTOMKOCTBIO, 4Y€M  YHUCTBIM  CBUHEIL.
AHTU(DPUKITMOHHBIC CBOWCTBA CIJIaBa TaK)Ke 3HAUMTEIBHO BBIIIIC.

Jlng mony4deHus cCIulaBa CBUHEL-UHAUM JeTajlud, MOKPBIThIE CBUHIIOM U
WHIUEM, TMPOXOJIT TEPMHUUECKyI0 00pabOTKy B MAaCIsSHOW BaHHE (TeMmrmeparypa
170 C, Bpems 2-3 u). Ilpm Takoil TepmMooOpabOTKE WHAWN, WMMEIOMINUNA
temneparypy mnasienus 155 C, auddynaupyer B cBuHEl] ¢ oOpa3oBaHUEM
cILIaBa CBUHEI-UHINH.

7.5 IlnHKOBaHME ¥ KAIMHPOBaHHE

[{luHKOBaHMWE M KaJIMUPOBAHUE NPUMEHSIOTCA B Ka4ECTBE aHTUKOPPO3UOHHBIX
MMOKPBITUN CTAJbHBIX JE€TAJICH.

[{uHKOBaHHUIO OOBIYHO MOABEPraloTCS MEJKHUE KpenekHbie neranu (OONTHI,
raiiky, maiosl, MIypynsl U T.IL.).

I_II/IHK nMmeeT OoJice BBICOKHH OTpI/IIlaTeJH)HHﬁ IIOTCHIOHAJI, 4YCM KCJIC30.
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[ToaToMy, ecnu B yCIOBHSIX BIQXHOM cpenbl 0oOpasyeTcsi rajlbBaHHYECKas mapa
KeJe30-IMHK, B HEW B MEepByK ouepeab pacTBopsiercs LUHK (aHoxm). Takum
00pa3oM, IIUHK SBJISIETCS KaK MEXaHUYECKOM, TaK U AIECKTPOXUMUYECKON 3alUTOU
YepHBIX MeTaioB. OJHAKO TPU TOBBIIMICHHON BIAXHOCTH, OCOOCHHO  TIpHU
AKCIUTyaTallud TEXHUKU B YCIOBHUSX MOPCKOTO WM TPOMMUYECKOTO KIMMaTa, IMHK
caM IOJIBEpraeTcsi KOPpO3MOHHOMY pa3pylieHuto. B oTianumne oT MuHKa KaaMuid B
aTMocdepe BIAXKHOTO BO3/JyXa MOKPBHIBACTCS MJICHKOW OKHCH, 3allMIIAIOIIEH ero
OT JanbpHenero paspyuenus. [loatomy kaaMupoBaHWE NPUMEHSIOT JUIS 3alIATHI
HanOoJiee OTBETCTBEHHBIX JCTAJICH, a TakKKe B TEX CJIydasX, KOorja aBHAIlMOHHAS
TeXHUKA TMpeJHa3HayaeTcs [Jisd OKCIJyaTallud B YCIOBUSIX BIIAXKHOTO U
TPOMUYECKOTO  Kiaumara. KaaMupyroTcsi Takxke HEKOTOpbIe pe3b00oBEIC
COEIMHEHUS, TJI€ KaIMUI BBICTYNAE€T B KQUECTBE TBEPAOM CMa3KH.

[luHKOBaHME W KaJMHUPOBAHUE BBINOJHIETCS B KHUCIBIX M HICJIOYHBIX
[MUAHUCTHIX dnekTponutax. [locnemHue sBisitoTcs Oojee JOpPOTMMH W BechbMa
TOKCUYHBIMH. [lo3TOMy OHHM  TNpPUMEHSIOTCS  JIsI  TOKPBITUA HaumOoyee

OTBCTCTBCHHBIX z[eTaneﬁ.

7.6 OxkcuaHble MOKPBITHS JIErKMX METAJJIOB

Jng 3amuThl OT KOPPO3UHU CIIJIABOB AJIOMHUHUS MPUMEHSETCI XMMHYECKOE M
ANEKTPOXUMHUYECKOE OKCHUAUPOBaHUE (aHOIUPOBAHHUE).

OxkcuaupoBaHHE Yallle BCEro BBHIMOJHIETCS B BaHHAX C pacTBOpaMH CEpPHOIA,
IaBeJeBOM MM XpoMOBOM  kucinoT. Haubonee SKOHOMUYHBIM  SBJISETCA
OKCHUJIUPOBAaHUE B BaHHAX C 3JeKTpoinutoM, coxepxkamum 170-200 r/m cepHoit
KucioTel. KarogoMm SABISIIOTCS CBUHIIOBBIE IUIACTHHBI, AHOJIOM - OKCHUIHPYEMbIE

JIUCTBI UJIN JCTAJIH.
B pe3yiIbTaTe AHOJIHOT'O OKHUCJIICHUA MeTalia Ha MOBCPXHOCTAX

oOpabaTbiBaeMbIX JeTajeld CO3AaeTCATIICHKA, cocTosimasgs B OCHOBHOM U3
okucu amoMuHus AlO;.  IlokpeiTHe 001ala€T oOyeHb BBICOKOH TBEPAOCTHIO,
XOpOIIO MPOTUBOCTOUT MEXAHUYECKOMY M SPO3MOHHOMY H3HOCY, YCTOWYHBO
npoTuB Biaard. OKCUIHBIA CIOM MMEET MOPUCTYIO CTPYKTYpPY, YTO COOOIIaeT emMy
BBICOKYIO aJICOPOLIMOHHYIO CMOCOOHOCTH (XOpPOIIO OKpAaIIUBACTCA PA3TIHUYHBIMU
kpacuteasimu). C IENbIO TOBBIINICHUS 3alUTHBIX CBOWCTB TOKPBITUS W
NPUJAHUS €My OKpacKd TMPOU3BOJAUTCS IMACCUBUPOBAHUE AHOJIUPOBAHHBIX
MOBEPXHOCTEH B TOpSYEM BOJAHOM pacTBope Ouxpomara kanus. I[lpumenss
pa3IMYHbIe KPACUTEIU, MOKHO U3MEHSTH I[BET ILJICHKHU.

MarHueBsbie CIILIaBbl  TAKKC  OKCHIHUPYIOTCA B LOCIAX obecreyeHus

aHTHKoppOSHﬁHOﬁ 3alllHUTHI. OKCI/IIII/IPOBaHI/IC IIPOU3BOAUTCA
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SNEKTPOXUMUYECKUM  WJHM,  4Yame,  XUMu4deckuMm  crmocobamu.  Ilocne
OKCHJIMPOBaHHUS NOBCPXHOCTH  ferajied  oOpabaTbiBalOTCS  CMa3KoM  WIHU
JaKOKPAaCOUYHBIMU HOKPBITHSIMHU.
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JEKLMS 8

Hanblnenue moKpbITUH

Hanbuienue MNOKPHITUH TPUMEHSIETCS It BOCCTAHOBJIEHHS H3HOIICHHBIX
AeTanei, sl TpUAaHUsS Kapo- U KOPPO3MOHHOW CTOMKOCTH, BBICOKUX
aHTU(QPUKIIUOHHBIX CBOWCTB.

JInsi HambUIEHHUS] HWCIOJB3YIOTCS pa3IM4Hble METaJUIbl, CIUIaBbl, KepaMHUKa.
Hanpuienue MOXET MNpPOU3BOAUTHCS B HECKOJIBKO CJIOEB, B TOM 4YHCIE, C
MPUMEHEHUEM Pa3JIUUYHBIX MAaTEPUAJIOB.

Marepuanbl, NpuUMEHSEMbIE I HANbUICHUS, MPUTOTABINBAIOTCA B BHUJE
NPYTKOB, MPOBOJIOKH U Mopolnka. HamblisieMblid MaTepuan pacruiaBisieTcsi, U €ero
4acTULBl C OOJBIIONCKOPOCTHIO HAMpPABISIOTCS Ha TOBEPXHOCTh JE€TAJH.
CoenuHeHHe TOKPBITUM C MarepuaioM JAeTall MPOUCXOAUT Kak 3a CYeT
MEXaHUYECKHUX, TAK U MOJICKYJISIPHBIX CBA3CH.

ITepen HaHECEHUEM MMOKPBITHI BLITIOJTHSIOTCS CIeayrouue
MOATOTOBUTENILHBIC OMNEpaIlMh. OYUCTKA U O0OE3KUPUBAHUE; MEXaHUUYeCKas
obpabotka mmudoBaHUEM;  crhenuanbHas OOpaboTka ;s VA YUYIICHUS
CLETUICHUS] HANlbUISIEMOTO MaTepuaa; U30Js11s TIOBEPXHOCTEH, HE  MOJJIEKAIINX
HanbUIeHUto. st ynydllleHus CIEINJIEHUs HaNbIIseMOro MeTajla MOXET
NPUMEHATBCS  MpeaBapuTedbHass JpobOecTpyiiHas 00paboTka, MexaHUYecKas
oOpaboTka (HampuMmep, Hape3aHHe pe3bObl, MPOTOYKA KaHABOK W JIp.), HAHECCHHE
MOZCJIOS TYTOIUIaBKUX METAJJIOB, AJIEKTPOUCKPOBAs UM XUMUUYECKasi 00paboTKa.

JI71si HanbIIEHUS TOKPBITHI MPUMEHSIIOTCS pa3IMYHble METO/bl, HAUOOJIbIIIEe
pacrnpocTpaHeHUe U3 KOTOPBIX MOJYYMJIM Ta30IUIa3MEHHBIN, NEeTOHAIIMOHHBIN U

IJIa3MEHHBIN.

8.1 N'nsonmiaMeHHoOe HANIBLJICHUE

PacnnaBieHue HaIbLISIEMOIO Marcpualia IIpHU 2a30onjiasmMeHHoOM HANnvlileHUuu

OCYIIECTBJISACTCA TEIJIOM, BBIJACISIEMBIM TIPU TOPEHHU CMECH TOPIOYEro rasa
(ametmyieHa) w®  kuWciopojaa. PacmbpUieHHME YacTHI[  MeTajia MPOU3BOIUTCS

CTpyeH MPOAYKTOB CrOpaHus WJIM CKAThIM BO31yXoM (puc. 8.1). Jtor  cmocob
UCIIONB3YETCs U1l HAIBLJICHUS JIETKOIUIABKUX METaJIOB.
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a — pacHbUIUTENbHAS TOJIOBKA ISl POBOJIOKHU (MIPYTKH);
0 — pacmbUTUTENFHAS TOJIOBKA JUTSI TOPOIIKA;
1 — razoBas cMech; 2 — TPOBOJIOKA (TMPYTOK); 3 — CIKATHIN BO3AYX; 4 - TIOPOIIOK
Puc. 8.1 — [IpuHuunuanpHas cxema ra3oia3MeHHOTO HalbIJICHUS

8.2 JleroHAIIMOHHOE HANbIJIEHHE

/lemonayuonnoe HanvlleHue OCHOBAaHO Ha MWCIIOJB30BAHUM  DHEPIUU
OeTOHAaIluu roproyeu cMecH, HOJKUTaeMOH BIIEKTPUYECKOMN HUCKPOM.
CxopoCTh JBMIKEHHUSI YaCTHUI] PACHbUIIEMOr0 Marepuaja MpPH 3TOM 3HAUYUTEIbHO
BBIIIE, YE€M MpPU  Ta30IIa3MEHHOM  METOJE, YTO  IO3BOJISIET  IIOJIYYUTh
NOKpBITUSL O0Jiee BBICOKOTO KauecTBa. YCTAHOBKM [ JE€TOHAIIMOHHOTO
HaMbUICHUSI HUCIOJB3YIOTCS MJIsI HaHECEHHsT 0CO000 TBEPABIX H3HOCOCTOMKUX U
JKapOCTOMUKUX TMOKPBITUNA M3 KapOUJOB TYroImIaBKUX METaJIOB.

Jlemonayus - mpoiecc, MPOTEKAMIUN ¢ OOJBIION CKOPOCTHIO, OKOJIO 2
KUJIOMETPOB B CEKyHIY. BMecTo marpoHa B «IIyIIKe» IIOJKUIAaeTCs TIa30Bas
cMmech. Hampumep, MOXHO Ha HM3HOUICHHYIO J€Tajllb HAaHECTH H3HOCOCTOMKHUM
XpOMO-HHUKEJEBbIM cmiaB. 3areMm oTuuiudoBarh U oOpaboTaTh AeTanb, U OHA
OyneT kak HOBas. MOXHO TakXe HAaNbUISITh Ha JeTajlu CIUJIaBbl, KOTOPbIE
HEBO3MOXXHO  HAHECTH  OOBIYHBIMH  croco0amu,  Hampumep,  KapOuuo-
BOJIb(PpaMoOBhIii crijiaB. J[eTOHAIMOHHOE HAMBIJIEHHE - ATO €IUHCTBEHHBIH CIIOCOO
HAHECEHUS 3TOTO CIIaBa Ha JETAIU MAJIEHBKUX Pa3MEpPOB.

[Ipyn neToHAaMOHHOM HANBUIEHWH JJIsI HarpeBa W YCKOPEHUS HAIbLISEMOTO
Marepualia HMCHOJb3YyeTCAd HJHEPTUs NPOAYKTOB JAETOHAIIMH Ta30KUCIOPOAHOTO
TonauBa. B KkadecTBe roprouero raza OOBIYHO MPUMEHSAETCS MpomaH-OyTaHOBas
CMECB.

JleTOoHauMOHHOE  HAHECEHHWE  NOKPBITUM -  JUCKPETHBIM  IIpolLEecc,
OCYILIECTBIISIETCS TMOCJIEA0BATEIbHBIM BBINIOJHEHUEM CIEAYIOIIUX ONEpanu,
BXOJSIIMX B €AMHUYHBIN UK (BBICTPEI):

~ 3al0JIHEHUE B3PBIBYATOM ra30BOM CMECBHIO CTBOJIA IETOHAMOHHOM ITYLIKH;

- IoJada B CTBOJI MYIIKHU IMOPOIIKA,
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- B3PBIB I'a30BOM CMECHU B CTBOJIE.
CocTaB B3pBIBUATONM CMECH M CTECIEHb 3alOJHEHHS CTBOJA CYLIECTBEHHO

BIUSIIOT Ha DHEPreTHYCCKHUE XapaKTePUCTUKUW TMPOAYKTOB jaeroHamuu. OT
MPOIEHTHOTO COOTHOIICHUS TOPIOUETO, OKUCIUTENS U pa30aBUTENs, a TaKkKe OT
X 00beMa 3aBHCHUT:

- KOJIMYECTBO TEIUIa, BBIACISIONIETOCS MPU JETOHAIINH;

- CTeNeHb TEPMHUYECKOU TUCCONMAIUY MPOAYKTOB JIE€TOHAIUU,

- XUMHYECKas aKTUBHOCTH MPOAYKTOB JCTOHAIIUH IO OTHONICHHIO K

HAaHOCUMOMY MaTepuay;

- TeMIeparypa U CKOPOCTh MCTEUCHHS U3 CTBOJIA MOPOIIKA.

bnaromapss BwicOkOii ckopocTu Hamblisembix dactui (600-1000 wm/cek.),
JIETOHAIIMOHHBIC TOKPBITUS O00Nafal0T TJIOTHOCTHIO, ONMM3KOH K TIIOTHOCTH
CIIEYEHHOI0 MaTepuaja M BBICOKOM anre3uen. J[eTOHAlMOHHOE HAaIlblLICHUE
MO3BOJISIET HANBUIATh MIUPOKUN KpPYyr MaTepUaOB: METaUIbl U HUX CIIJIaBBbI,
OKCHJIbl, TBEPJbIE CIIaBbl HA OCHOBE KapOuaoB. [Ipu 3TOM HarpeB HambUIIEMOTO
W3/1eNI1s He3HAYUTEJIeH.

JleToHAIMOHHOE HaIbIJIEHUE M3-3a CBOETO JIMCKPETHOTO XapakTepa SBISETCS
OYEHb HSKOHOMHUYHBIM, HO HE CJHUIIKOM MPOU3BOIUTEIBHBIM METOAOM (TI0
CpaBHEHUIO, HANPUMEP, C BBICOKOCKOPOCTHBIM Ta30IJIaMEHHBIM HAIbUICHUEM).
Kak npaBumo, oHO KOHOMHUYHO [JIsi HANbUICHUS MOBEPXHOCTEH IIIOMIAABI0 HE
0oJiee HECKOIBKUX KBAJPAaTHBIX CAHTUMETPOB.

OTnuuurtenbHass 0COOCHHOCTh JETOHAIMOHHOTO HAIBUICHUS - IHKIHYCCKUN
XapakTep TOJa4yd IMOpOIIKa Ha IMOBEPXHOCTh o0OpabarTeiBaeMoOl JOeTadd Cco
CKOPOCTBIO, MPEBBIIIAIOIIEH CKOPOCTh 3BYKa. Llukianyeckuil mpoiecc HamblLICHUS
MOJy4aloT C TMOMOIIBIO JI€TOHALIMOHHBIX YCTAHOBOK, MPUHIMIHAIbHAS CcXeMma
KOTOPBIX MpeJcTaBiIeHa Ha puc. 8.2.

B o06mieM Bujae IeTOHAIMOHHBIE YCTAaHOBKHU COCTOAT U3 Onoka 4 mojgadyu
HaIMBUISIONIETO MOPOIIKA, BKIIOUAIONIETO MOPOIIKOBBIA MHUTATENb U JAO3UPYIOIIee
YCTPOMCTBO; OJIOKa 2, CIyKallero Juisi 00pa3oBaHus TPEOYEMBIX Ta30BBIX CMECEH
Y 3aIM0JTHEHHWS MMHU CTBOJIA JETOHAIIMOHHOW YCTAHOBKHU C 3aJJaHHOU CKOPOCTHIO;
0y0ka Toa-kura 3 W BOCIJIAMEHUTEJS 2, IPEJHAa3HAYCHHBIX JIUISI WHUITUUPOBAHUS
B3pbIBa paboueil cMecH; CTBOJA S, MPEACTABIAIONIETO OO0 TpyOy  AUamMeTpom
20 - 50 mMm, gmueoWt 1 - 2,5 M W mpeaHasHAYEHHOTO JJIsI HAIMPaBICHHOTO
pacrpocTpaHeHus B3pBIBHON BOJHBI B CTOPOHY OTKPBITOTO KOHIIA CTBOJIA.
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Puc. 8.2 — Cxema neTOHAIMOHHBIX YCTPOWCTB

[Ipuninun naedcTBUS yCTaHOBKU COCTOMT B cienytomem. M3 Onoka 1 razosas
cMech mopaeTrcs B CcTBOJA 5. OJHOBPEMEHHO M3 MOPOIIKOBOTO MHTATENs 4Yepes
no3upyomiee ycTpoicTtBo (010K 4) 3aMaHHBIMH TMOPIHUSIMH BAYBAIOT Ta30M -
a30TOM MJIM BO3AYXOM - MEJKOJMUCIEPCHBIM TMOPOIIOK B Ta30BylD CMECh
HEMOCPEJACTBEHHO Mepe/ €€ 3aKUTaHHeM, 3aT€M BOCIUIAMEHHUTEIEM 2 MOIKHUTAIOT
ra3oByl0 CMech. B pesynpTare BOCIUIAMEHEHHS M TIEpEeMEIISHHUs IO KaHaly
roproyeid CMecCH TPOUCXOJAUT €€ B3PBIB C BBIJCICHUEM 3HAYUTEIHLHOTO
KOJIMYECTBA TEIUIOTHI M OOpa3oBaHWEM JIETOHAIIMOHHOW BOJHBI, KOTOpas
YCKOPSIET W TEPEHOCHT Yepe3 CTBOJ Ha MOBEPXHOCThH JETalld 6 HamNbIIseMble
YaCTHIIBI / CO CKOPOCTHIO, OMpPEAeIsIeMOl reoOMeTpUe CTBOJIa M COCTABOM Trasa.

[Iportecc  ¢opmMupoBaHUS TOKPBITUH  JACTOHAIIMOHHBIM  HAMbLICHUEM
CIOXKHBI W HEIOCTATOYHO H3y4YeH. BO MHOTOM OH CXOIEH C MPOLECCOM
MJ1a3MEHHOT0 HanbUIeHUsA. CXOACTBO 3aKII0YAETCS B TOM, YTO CLIEIIJICHUE YaCTHII
C TOMJIOKKOM U Mexay co0oil MOXET NPOUCXOAUTh B PACIJIABICHHOM,
OTUTABJIEHHOM W TBEPJOM cOCTOsiHUAX. [IpodHOCTH crenieHus oOecrneuynBaeTCs
IJaBHBIM 00pa3oM 3a CYeT HAalbIJICHUs pacIUIaBICHHBIMU M OIUJIaBICHHBIMU
YacTHUIIAMH, KOTOpBIE pACTEKAIOTCSd M KPUCTAJUIM3YIOTCS Ha MOBEPXHOCTHU
MOJJIOKKHA 3a CYET XUMHUYECKOTO B3auMojaeicTBuia. B To ke Bpems
NEeTOHALIMOHHBIM MPOLIECC HAMBUICHUS B OTIUYME OT HEMPEPHIBHOTO MJIA3MEHHOTO
SABJISIETCS IUKIUYHBIM, COOOIIAIONMUM YacTUIIAM TMOPOIMIKa 00Jiee BBICOKHE
CKOPOCTH, YTO OIpeJesiseT 0COOCHHOCTH MeXaHu3Ma (pOpMUPOBAHUS MOKPHITHIA.

[Ipy neToHaUMOHHOM HAaMbUIEHHUM CKOPOCTh YacTUIl B OTJIMYUE OT
wiazmenHoro HanbuieHust (100 - 200 wm/c) mocturaet 400 - 1000m/c. IlosTOmy,
KpOME TEpPMHYECKOW aKTHUBALIMM CYHIECTBEHHOE BJIUSHHUE Ha MEXaHU3M |
KUHETUKY (OPMHUPOBAHMS HAMBUICHHBIX CJIOEB OKa3blBaeT ILJIaCTHYECKas
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nedopmanus B 30HE COyIapeHUsl YaCTHUIl U MOAI0KKH. OJJTHAKO OCHOBHOM  BKJIAJ
B (hOpMHUpOBAHUE TMOKPHITUHA NMPH HANBUICHUH BHOCHT TEPMHUYECKas aKTHBAIHS.
OnpIT TpUMEHEHUs PAa3IUYHBIX CIOCOOOB  HAMBUICHHS, B TOM 4YHUCIE
JIETOHAIIMOHHOTO, TOKAa3bIBa€T, YTO [Js TMOJYyYEHHS YIOBIECTBOPUTEIHLHOTO
CIETIJICHHUs] YaCTUIl MOPOIIKAa C OCHOBOM HEOOXOIMMO, 4TOOBI MX 3HAYUTEIbHAsS
4acTh TPAHCIOPTHUPOBATIACH HA TMOJJIOXKKY B PACIJIABICHHOM WJIM OIUIABICHHOM
COCTOSTHUU. DKCIIEpUMEHTAJbHBIE HCCIENOBaHUS MO TMpoleccy (HOpMUPOBAHUS
MOKPBITUH JCTOHAIIMOHHBIM HAMBUICHHEM TOKa3bIBAIOT, YTO COCTOSHUE YacCTHII,
HaXOSAUIUXCS B IBYX(pa3HOM MOTOKE, HEOJHOPOIHO. B Havane u cepenquHe mMoToKa
OHU HaXOMSTCS B PACIUIABICHHOM WJIM OIUIABIEHHOM COCTOSHHH, U TeMmIeparypa
B KOHTAaKT€ C MOMJIOKKON MOCTUTAET TeMIlepaTyphl uX TuiaBieHus. [lpu 3ToM 3a
CUET TETUIOTHI, BBICISIEMON P yape O MOMIOKKY YaCTHI[, HMEIONIUX CKOPOCTh
~ 400 m/c, TemnepaTypa B 30HE KOHTakTa moBbimaercs npumepHo Ha 100 C.

[Ipyn HanmpUIEHUM TOPOIIKOBBIMH MAaTE€pHUAIaMH C TEMIIEPATypOW MJIaBICHHS,
NPEBBIIAIOIIECH TeMIeparypy IUIaBICHUS OCHOBHOTO METajlia, IPOUCXOIUT
MOJAIUIABJICHUE TMOCJIEeAHeT0. Tak, HampuMmep, NpH HAHECEHHWHM MOKPBITUHA U3
okcuma amomMuHus AlO3 ¥ MOPOMKOBBIMH TBepAbIMU ciuiaBamMu Tuna BK Ha
KOPPO3MOHHO-CTOMKHE CTaTM MOCJIEAHUE TMOAIUIABISIOTCS U MEPEMEIIMBAIOTCS C
HaMbUIIEMBIMHA PACTIJIABIICHHBIMUA YacTUI[AMHU TOPOIIKA, IMOBBIIIAS TEM CaMbIM
OpoYHOCTh cuerieHus. [loBblmeHWIO0 aare3wu, Kak M OpPU JIPYyrux crmocodax
ra30TepMUYECKOT0 HANbUICHUS, CIIOCOOCTBYET MpeIBapHUTENbHAs IpOOeCTpyiHas
o0paboTKka HaAMbUIIEMONW MOBEPXHOCTH. B 3TOM cilydae BO3MOXHO TOJy4aTh
IOPOYHBIE CBSI3M MEXJY HANbUIIEMbIM MaTepHaIOM U TOJJIOXKKOW, HMeromen
tBepaocts Bbime HRC 60. [lpu HamplmieHHM TEPBOTO  CIIOS  BO3MOXKHO
BO3HUKHOBeHHE TOp. [lpm HamplmeHWH BTOPOTO CJOS YACTHUIBI TOPOIIKA
nehOpMUPYIOT W  YIUIOTHSIOT KPUCTAIU3YIOIIHMICS TEpPBBIA  CIIOH, 4YTO
CIIOCOOCTBYET YCTpPaHGHHIO FWJIM YMEHBIICHHUIO TIOPUCTOCTH. OITO SBJICHUE
XapakTepHO sl ACTOHAIIMOHHOTO HANBUICHHS, €r0 Ha3bIBaIOT 3(QeKT ropsyero
YAapHOTO MPECCOBAHUA.

bonee kpymHble WacTHIBI M3 KOHIA (XBOCTAa) MEHEE KOHIEHTPHPOBAHHOTO
MOTOKa 00JaJal0T MEHBIIEH CKOPOCTHIO M HAHOCATCS Ha MOBEPXHOCTH MOMIOKKH
yamie BCEro B HepaciulaBiIeHHOM Bujae. [Ipu GhopMuUpOBaHMU TMOKPBITHS TaKWe
YaCTULBI WTPAIOT JBOSKYIO POJIb. TOJIE3HYIO - YAAISIOT Oe(QEeKTHBIE YYacTKU
paHee HAaHECEHHOTO TOKPBITHS, TMOBBIMIAS €r0 IUIOTHOCTh M (U3UKO-
MEXaHWYECKHUE CBOWCTBAa, BpPECAHYKO - TMPU 3HAYUTEIHLHOM IOBBINICHUU
KHHETUYECKOW DJHEPTHH KPYIHBIX YaCTHUI[ B TMOKPBITHH MOTYT MOSBHTHCS
TPEIIUHBl U Ja)e IMOJHOE €ro OTCIOCHHE. DTH SABJICHHUS MOXKHO PErylupoBaTh,
U3MCHSS PEXUM CKOPOCTPEIHHOCTH YCTAHOBKH M TPAHYISLNHIO HAMBUIIEMOTO
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nopoiika. C TOYKH 3peHUs MPUMEHIEMbIX MaTepHaaoB U 00OPYIOBaHUS TPOIECC
JNEeTOHAIIMOHHOTO HambUICHHWS BecbMa TMpocTod. OCHOBHBIMU (DaKTOpaMu,

OTNPENENAIOIIUMUA XapaKTep JACTOHAIMOHHOTO HAMbBUJICHUS, SBJISIOTCS Ta3oBas
CME€Cb, TOPOIIKH, CTBOJ YCTAHOBKH.

OnHako HWCMOJIb30BaHUE OSTHUX (PAKTOPOB B TEXHOJOTHYECKOM IMpOIEcce
HamnbUICHHUS! CBSI3aHO C M3MEHEHHEM U YIPABICHUEM psijia XapaKTePHBIX IS
KaXJ0Tr0 M3 HUX mapaMeTpoB. [[ns ra3oBoil cmMecu 3TO COCTaB ra3oBOil cMmecH,
71032 Ta30BOM CMECH 3a OJMH BBICTpEJ; COCTaB ra3oBOi CMECHU B CTBOJIE MEXKIY
BBICTpEJIaMU.

Jlns mopolika - XMMHYECKHH COCTaB MOPOIIKA, T'PAHYISLUS HAIMbLISIEMOTO
MOPOILIKA; PACIOJOKEHUE TMOpoIlIKa B CTBOJE B MOMEHT TMOJKUra CMECH;
pacmpenesieHue yacTtull mo pasMmepam. CTBOJI XapaKTepU3yeTCsi T€OMETPUUYECKUMU
napamMeTpaMu. AUaMeTpoM U JJIUHOM.

B cBow ouepenp, MNEpEeYUCICHHBIE NapaMeTpbl MOPOXKIAT Apyrue
napaMeTphbl, XapaKTepHu3yIollre KOHEUHOE COCTOSIHUE Tpollecca: KOHIEHTpaIus,
TeMmIeparypa ¥ CKOPOCTb YacCTHUI]; XUMHUUYECKHM COCTaB Cpeibl, TemIieparypa
MOBEPXHOCTH MOJJIOXKKH.

Takum 00pa3oMm, TEXHOJOTMYECKHH MpoIlecC NETOHAIMOHHOTO HANbLICHUS
ABJISIETCSI CJOXKHBIM, M KadyecTBO (OPMHUPOBAHUS TOKPBITUM 3aBUCUT OT
COBOKYITHOCTH MHOTOYHMCJIEHHBIX MapaMeTpPOB, UX MOJJEPNKAHUS B ONTUMAIbHBIX
npenenax. PexkoMeHnyemble  peXUMBl  JAETOHAIIMOHHOTO  HAMNBUICHUS IS
HEKOTOPBIX MaTepuajaoB MpeAcTaBieHbl B Ta0. 1.

Tabmuma 1. PexxuMbl HaHECEHUS TeTOHAITMOHHBIX TTOKPBITHI 3 HEKOTOPHIX MaTEPHAIOB

r
Ayouna JAucranuus Hagecka Jauna | Inamerp
M OTnomenue arpysii HanblJICHUSA MOopPoOLIKA. Fpaﬂyﬂﬂu"ﬂ’ CTBOJIA CTBOJIA,
arepuan 0,/C, H, nopoKa, ’ P ’ MKM ' ’
MM Mr M MM
MM
Al,O3> 99%
2,5 750 150 50 20-40 2 20,
WC+8 - 20 % Co
(MexarmyecKast 1,2 300 150 200 1-5 1.6 16
CMECh)
WC+8 - 20 % Co
(romoreHHbII 1,2 300 150 200 10-20 1,6 16
CIUIaB)
75 % CrC3+25 %
NiCr 1,2 300 100 200 40 -50 2 20
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B cepuiiHOM TpOWM3BOACTBE TOIACPKAHUE ONTUMAIBHBIX PEKHUMOB
MHOTOIapaMEeTPUICCKOTO MPOoIecca BO3MOKHO MPHU YCIOBUU PabOTHl YCTAaHOBKH
B aBTOMAaTHYECKOM pPEKHUME.

[Ipr neTOHAIMOHHOM HAMBUICHUHW MOXKHO TOJIyYaTh MOKPBITHS M3 JIFOOBIX
MaTepHaNoB, TYTOIUIABKUX COCAWHCHUW, OKCHUIOB W JAp. Jusg momydeHus
MU3HOCOCTOMKHMX MOKPBITHH C IIEJIBI0 BOCCTAHOBJICHHUS JETAICH MPUMEHSIOT OKCH]I
amomuaus AlO3, camodumocyrommuecs cmiassl [1I-CP, CHI'H, BCHI'H (65%
WC u 35% CHI'H).

J1y1st TOBBIMICHUST U3HOCOCTOMKOCTH MCIIONIB3YIOT KapOuasl Bonbppama WC,

tutana TIC, xpoma Cr2Cs, 6opun xpoma CrB2 ¢ no6aBkamu 8 - 20% Ni niu Co.
[Ipu JeTOHAIIMOHHOM HAMBIJICHHH MPAKTUYCCKH MOXKHO TOJYYUTH CIIOU

3HAYUTEILHOW TOJIUHBI, HO HAWOONbIIEH MPOYHOCTHIO CIEIIEHUS 00JanaroT
HamnbUIeHHbIE TOKphITUA Tonmuuo 0,2 - 0,4 mm (130 - 160 MIla). IToatomy
HanOoJiee paIMOHAJIBLHO BOCCTAaHABJIWBATh J€Tajdd C HEOOJNBIIUMH  H3HOCAMH.
CKOpOCTPENBbHOCTh JETOHAIMOHHOTO HAMBUICHUS COCTaBisieT 1 - 5 BBICTPENOB B
CekyHy. ToJIIMHA MOKPBITUS B LIEHTPE METAIM3ALMOHHOTO NATHA, HAHOCUMOTO
32 OJUH BBICTPEJN, 3aBUCHUT OT J03bl MOPOIIKA, MMOJABAEMOI0 B CTBOJ, U OOBIYHO
cocraBiusieT 8 - 20 MKM mpu MIOMAAU TMOKPLITUS 4 - 6 cM?, IIpu HanbuLieHUH
caMOQUIIOCYIOITUMUCS CIIJIaBaMH OOBIYHO TPUMEHSIOT IMOPOLIKKH C JUAMETPOM
gacturp, 7/ - 70 wmxMm. IlepoxoBarocTh TMOcCie HAHECEHUS JIETOHAIIMOHHBIX
MOKPBITUN COCTaBISIET,, KaK mpaBuio, Ra = 3 : 4 Mkm.

8.3 [1i1azMeHHOE HANIBLICHUE

Jlns HaHEeCEHUs MOKPBITHH MemoooM NIA3MeHHO20 Hanbvlienus TPUMEHSIIOTCS
CHelUalbHbIe TJIA3MEHHBIE TOPEIKH M MOIIHBIE BJICKTPUUYECKUE TEHEpPaTopHl.
Temneparypa mna3zmel gocturaer 15000 C.

DTOT METOJ TMO3BOJSET MOJy4YaTh TMOKPBITUS W3 TaKUX TYTOMJIABKUX
MaTcpHualios, Kak BOJIb(pam, MOJIMOJICH, TYT'OIUIaBKUEC COCJIMHECHUA

WHTEPMETAJIOB, KEPAMHUKH.

ITpy nasMEHHOM HANBUICHMH  TIOKPBITHH JUIS pacIUIaBI€HHs W IEpeHoca
[IOpOIIKa Ha BOCCTAHABJIMBAECMYIO (yNpOUYHSAEMYI) IMOBEPXHOCTh JETajll HC-
MOJTB3YIOT TEIIJIOBBIC M JUHAMUYECKHE CBOMCTBA MJIA3MEHHOU CTPYH.

[Ina3zMeHHOE HANBUICHHE OCHOBAaHO HAa CIMOCOOHOCTH Ta30B MPH OINpEJeicH-
HBIX YCJIIOBHUSAX IEPEXOJHUT B COCTOSHHE ILIa3Mbl, KOTOpas MPEICTaBISIET COOOM
MOHU3MPOBAHHBIN MOTOK Ta3a MPHU BBICOKUX TemIiieparypax. Hamboiee BBICOKYIO
temreparypy (15 000—30 000 C) mumeer apronoBas miaasma. [Ipu Bo3OyxIeHHH
AIEKTPUUYECKOM YT ra3, MOABEIACHHBIN B 30HY TOPEHHS IYT'H, HOHU3UPYETCS IO
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BIIUAHHUEM BBICOKOM TCMIICPATYPHI, ITOBBIIIICHHOTI'O JaBJICHUSA Ira30B H
TCPMOOMHUCCHHN DJICKTPOHOB C MOBCPXHOCTHU Karoaa. Hapsuly C IMOJOXHUTCIBHO H

OTPUIIATENILHO 3apsKCH HHUMH HMOHAMU B Ta3e COJCPKATCA DIIGKTPOHBI U
HEUTpaJbHBIE aTOMBI, MPH CTOJIKHOBEHHWH KOTOPBIX TIIPOIECC IMOHUMAHUHU
aktuBu3upyetcs. [lnazma oOnamaer BBICOKOW 3JIEKTPUYECKOW MPOBOJUMOCTHIO,
M03TOMY HamNpsDKEHHE B CTpye IUTa3Mbl HHU3KOE, a CHiIa ToKa Oosbinas. Beicokas
SIIEKTPONPOBOJIUMOCTE  IJIa3Mbl  CIIOCOOCTBYET 0Opa30BaHUIO BOKPYT  Hee
3HAYUTEILHOTO MArHUTHOTO TOJis. MAarHUTHBIC CHWJIOBBIC JIMHHUM 3aCTaBISIOT
I1a3My COKMMAThCs, B PE3y/bTaTe Yero OHa BBITATHBACTCS W NMPUHUMAET (Hopmy
mHypa. CKOpOCTh MOTOKA IJIa3Mbl AOCTHTaeT Ha Beixoae u3 comia 9000 m/c, a y
razooit rtopenku, T-r 90 wm/c. IlmazmooOpasyromiuii ra3, HE CoOAepKaINN
KHCJIOPO/Ia, MTO3BOJISIET MOJIYYaTh MOKPHITHS 0€3 OKHCIIOB.

1 - ocHOBHO¥ MeTann (u3aenue); 2 - cBapoyHasl BaHHa; 3 - cxkaras ayra (CTpys);
4 - 3aIIMTHBIN Ta3; 5 — 3alIUTHOE COIIO FOPENKH; 6 - pabouee COIUIo TOpeNKH; 7 — AeKypHas
MajoaMIiepHas Jyra (BcrioMoraTelibHas); 8 - KopIyc TOpPeNKH JJIs IIa3MEHHOW CBapKH; 9 - paboyas

noHM3aMOHHast kKamepa; 10 - BonbGpaMoBsIid 351eKTpo; 11 - TOKOMOABOASIINN MyHAIITYK
(manra); 12 - anmapatypa ynpasienus; 13 — ocunuiarop; 14 - ICTOYHHUK MUTaHUS AYTH;
15 -peocTat A U3MEHEHUS CUIIBI TOKA B JTyTe

Puc. 8.3 — Cxema paboThI Iia3MaTpoHa
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VYeTpoilcTBO MiIa3MOTpOHA [Jid HalbUJIEHUS MOPOLIKOOOpPa3HOTO Marepuaa
CXeMaTH4eCcKu MpeacTaBiieHo Ha puc. 8.3, [lng 3akuraHus sJIeKTpUUECKOM Tyru

HCIIOJB3YIOT BBICOKOYACTOTHYIO UCKPY OT BKJIIOUEHHOTO B IIEMb OCIMJLISITOPA WITU
MPOBOAAT KPAaTKOBPEMEHHOE 3aMbBIKAHUWE DJIIEKTPOJOB TOPEIKH TMPHU TOMOIIU
rpaduToBOro crepxkHs. OJHOBPEMEHHO MOJAI0T MIa3M000pa3yoIuid ra3, a mocie
o0pa3oBaHMs MJIa3Mbl — HANBUISIEMBIN TTOPOIIOK.

B kauectBe mmazmMooOpa3zyromiero raza HambOojee IMHMPOKO HCHOJB3YIOT ap-
TOH, a30T WU WX cMecHu. Mcmosib30BaHWEe aproHa (MIOMHMO €ro 3HAYUTEIHbHOUN
CTOMMOCTH M JeQUIHUTHOCTH) HE OOecrleunBaeT JOCTAaTOYHOU 3(P(HEKTUBHOCTU U
MPOU3BOAUTEIBLHOCTH MpOIlecca HM3-3a HU3KOro Kod(hQuIHMeHTa TEemIooTaaqyu OT
MJa3Mbl K 4YacTHIlaM, Majod JUIMHBI IUTa3MEHHOH CTPYM U 3HAYUTEIBHOTO
nepernajaa TEeMIEePaTyphl MO CEYCHUIO CTPYH. DTO YXYAIIAeT IUIABJICHUE YaCTHI
HaIBIJIIEMOTO MaTepualia, U, Kak CIEJCTBUE, CHIKACTCS KAa4eCTBO HAHECEHHBIX
ITOKPBITHUH.

[lepcieKTUBHBIM HamNpaBI€HHEM B OOJACTH TUIA3MEHHBIX TOKPBITHH SIBIIS-
€TCS WCIOIb30BaHME B KaueCTBE ILIa3MOOOpa3ylomero rasa BO3JayXa HWIH €To
CMeCH C JAPYTHMMHU ra3aMu. [I[puMeHeHue BO37yXa IMO3BOJSET MOBBICUTH CTAOMIIb-
HOCTh W JUIUTEIBHOCTH HENPEPBIBHOW paboThl MmiazMoTpoHa. OJHOBPEMEHHO C
TUM HaOJaeTCs CTaOMIIM3alus TOKa W Ipollecca B IEJIOM, YTO B KOHEYHOM
UTOTE TO3BOJISECT MOJIYYaTh MOKPHITUS 00Jiee BBICOKOTO Ka4eCTBa.

CBoiicTBa MOKPBHITUM 3aBUCIAT OT TeMIIepaTypbl HarpeBa W CKOPOCTH IOJieTa
YaCTUII B MOMEHT KOHTAaKTa C TOMJIOXKKOHW. boilee BBICOKME CKOPOCTH TOJeTa
YacTUI] MOPOIIKAa M TeMIleparypa ero HarpeBa B CTpye IJa3Mbl 00€CIEeYMBAIOT
OoJiee BBICOKHE, YEM MPHU paHee PACCMOTPEHHBIX CIOco0ax HalblJIeHUs, PU3UKO-
MEXaHHYECKHE CBOWCTBA MOKPHITHS U 00Jiee BHICOKYIO CTEIEHBb €ro CIETUICHUS C
MOBEPXHOCTHIO JieTanu. KpoMe Toro, mporecc mia3MeHHOTO HaImbUICHHUST 00IagaeT
BBICOKOW MPOU3BOAUTEILHOCTBIO, BOSMOKHOCTBIO MCIIOJB30BAHUS JJIsl MMOKPBITUN
HIMPOKON raMMBbl MaTepHayioB, 0oapmnuM KodhduirenToM HambuieHUsA (10 95 %)
Y BO3MOXKHOCTBIO TIOJIHOM aBTOMAaTH3allUM MpOoLiecca.

[Ipy mma3sMEeHHOM HANBUICHHM B Kauye€CTBE MATEPHAIIOB ISl TMOKPBITHH WC-
MOJIB3YIOT TOPOIIKOOOpa3Hble CIJIaBbl W MPOBOJIOKY. Hambonee wacto s Ha-
NBUICHUSI UCTOJIB3YIOT M3HOCOCTOMKHE MOPOIIKOBBIE CIUIABHI HA OCHOBE HUKENS
WM Ha OCHOBE ejie3a C BBICOKMM COJepXKaHHeM yriepoja. Takue CriaBbl
0o0MamaoT  BBICOKMMH  TEXHOJOTHYECKUMH H  CIY)KCOHBIMH  CBOWCTBaMH.
[TopomkooOpa3Hbie crmiaaBel Ha ocHoBe Hukens wmapkm [IT-XH80CP2, IIT-
XH80CP3 wu ap. oOmagardT TaKUMH IIEHHBIMM CBOWCTBaMH, KakK HHU3Kas
remneparypa rasienus (950— 1050 C), xopomas KUIAKOTEKYYECTb,
BO3MOXHOCTh y@IpaBJIEHUs] TBEPAOCTBbIO B mHMpokoM, nuanazoHe HKC 35, —
60,.Hannumre cBoicTB caMmodatocoBanusi. OTHAKO TaKWE€ CIUIaBbl UMEIOT BBICOKYIO
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ctoumMocTh. K HemocTtarkaMm CIUIaBOB Ha OCHOBE Kejle3a CleayeT OTHECTH HuX
0onee BeIcOKylo Temmeparypy mmaaBiaenus (1250— 1300 C) u orcyrcTBHE
CBOMCTB K caMO(UIIOCOBaHUIO.

[Ina3MeHHBIM HANBUICHHEM MOXXHO HAHOCHUTH 3al[UTHBIC TEIJIOBBIC MOKPHI-
TSI U3 Kepamudeckux marepuanoB (okcup amomuHus ['A85 unu A8, nByokcun
rupkonus [T1I1-90 u np.) Ha THUIIE MOPIIHS U TOJIOBKY OJIOKA IMIHHAPOB.

[ToaroToBKa MOBEPXHOCTH TEpe]l HABUICHUEM HE OTIWYAeTCs OT ONMUCAHHOU
paHee MOJrOTOBKHU B paszesie ra3orjiaMeHHOE HaIblLICHHUE.

8.4 BoccTraHoBJieHHE JJAKOKPACOYHBIX MOKPBLITHI

3amurta ¢ momomplo JakokpacoyHbix mokpeituil (JIKII) - ocHOBHO# cmoco6
3aIIMTHI AeTalie oT koppo3uu. Kak npaBuiio, IpUMEHSIOTCS MHOTOCIOWHBIE (10 7
cioen) JIKII.

Marepuansl, wucnonsdyemble naa cosganus JIKII, B 3aBucumoctu oOT
Ha3HA4YE€HUs, MOAPA3NECIAIOTCA Ha TIPYHTOBKHM, IINATIEBKHM, JIAKM W KpacKw.
I'pyHTOBKM nmpenHa3HadeHbl JUIsi HAHECEHUs B KadecTBe IEPBBIX CIOCB,
IIOOTOMY  OHM  JOJIKHBI o0Onanarh XOpOIIEn anre3uei. [IImaTneBku,
IIpeHa3HAYEHHbIE [JI1 BBIPABHUBAHUSA HEPOBHOCTEN IOBEPXHOCTH, JOJIKHBI
UMETh BBICOKYIO BA3KOCTb. OHHM, Kak INpaBUIO, HAHOCATCA Ha INpPEABapPUTEIBHO
3arpyHTOBAHHYIK0 IOBEPXHOCTh. JIakM M Kpacku HCHOIB3YIOTCA B KadeCTBE
BepxHux  cioeB  JIKII.  Kpackm  mpuaaroT  NOKPBITHIO TpeOyemblie
DKCIJIyaTallUOHHBIE M JEKOpPAaTHBHBIE CBOMCTBA. JlakW mpeHa3HA4YEHBl IS
3aIIUTH Kpacok (puc. 8.4).

1 — neransw; 2 — rpyHT; 3 — mmarneBka; 4 — ocaoBHoe JIKII; 5 - mak
Puc. 8.4 — Ctpykrypa 3ammurtnoro JIKII

Hanecennro JIKII npenmecTByroT onmepamuu IO IMOATOTOBKE OKPAaIIMBAEMBIX
IIOBEpPXHOCTEN: ynaimeHue octatkoB craporo JIKII, BCEBO3MOXKHBIX 3arpsi3HCHUH,
NpOMBIBKA W cCyliKa. MecTHble JegopManuyu BBIPAaBHUBAIOTCS C I[OMOILBIO
LINATJIEBKH.
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[IInaTiieBKM HAHOCATCA BPYYHYHO C TIOMOLIBIO IITamenel, KOTOpPbIE
NPEJCTABISIIOT CO0OI ymnpyrue MmiacTHHbI U3 MeTajla, JAepeBa, TEKCTOJIUTa WU
pe3uHbl. B 3aBucHUMOCTH OT M1yOMHBI edeKTa MnaTieBKka HAHOCUTCS B HECKOJIBKO
CJI0€B C BBIIECPKKOM IIOCJIE HAHECEHMsS KaXXIO0ro CJos s €ro BbICBIXaHUS.
Kaxxnpiil cioit mociie BICBIXaHUsl TIIATEIbHO 3aYUIIAETCS [KYPKOW, MPOMBIBAETCS
Y BBICYILIMBAETCH.

Ha mnoarotoBneHHyro TakuM o00pa3oM MOBEPXHOCTh MOCIEJO0BAaTEIbHO
Ha”HocATca cinou rpyHta u ocHoBHoro JIKIL. Ilpm »3TOomM wmcnonb3yrorcs
ITHEBMATUYECKHE U 0€3BO3YIIHbIE (runpoaHAMUYECKHE)
KpackopacnblIuTeau. B 0e3BO3MYHIHBIX KpPacKOpacHbUIMTENAX paclbUIeHUE

AOCTUTACTCA 3a CUCT IMMOoAAYH JIAKOKPACOYHBIX MATCPHUAJIOB 1OA JaBJICHUCM. B
TCX ClIydasdXx, Koria JIKII HanocuTcs Ha Y4aCTKHU, HC JOCTYIIHBIC IJId PACIBbLICHUA,

INPUMEHSIOTCS. PyYHbIE KUCTH.

3HauuTeabHYI0 YacTh Bcero BpeMenu HaneceHus JIKII — no 90% -cocraBuser
BpEMs CYILIKHU, KOTOpasi HE00X01uMa MOCJIe HAHECEHUS KaXJ0ro  CJIOS OKPBITHS.
CokpalleHue BpPEMEHM CYIIKM JOCTHIAaeTCs 3a CYeT NMPUMEHEHMS MOJ0IrpeBa
(B KaMepax-CyIIMIKaxX, HHPpPaKpacHbIM OOIy4YEHUEM U T.II.).

PaGotsl o HaneceHuto JIKII BBINOJNHSIOTCS B ClieNMaIbHBIX MOMELIEHUSX
WIM Yy4acTKax I€XOB, OCHALIEHHBIX MOIIHBIMH CUCTEMaMH BEHTHUIIALUMU.
Okpacka KpacKOpacHbUIMTENSIMU JOJDKHA HIPOU3BOJIUTBCA B  CIHELHAIbHBIX
kabunax. B mponecce cymku mpu Hanecenuu JIKII Beigensiercs mo 80% ot
BECa KpaCKM BPEIHBIX M B3PBIBOONACHBIX pacTBopuTenei. IloaToMy noIKHBI
CTpPOro coOmronaTbcs Mepbl 0€30MaCHOCTH ISl NpPEeJIOXpaHEeHUs IepcoHajga oOT
OTpaBJICHUs IapaMU JAKOKPACOYHBIX MaTEpHUaliOB, MOPAXKEHUS KOXKHU, a TaKKe
TpeOOBaHUS MPOTUBOIMOXKAPHOI OE€30MaCHOCTH.
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JEKLIAS 9
Cﬁoplca N UCIIBITAHUA JIETATCJIBHOI'0 allllapara i aBUAITHOHHOI'O
ABATrarTe/id Mmocjiec peMoHnTa

9.1 Coopka caMoJ1eTOB MOCJIe peMOHTA

Coopka u moHTax JIA mompaznensioTcss Ha Y3JIOBYIO COOpPKY, arperaTHyo
cOopKy U 0011IyI0 COOPKY (MOHTAX).

V3anoeasa cbopka npenycMaTpuBaeT COEAUHEHHE OTAEIBHBIX JETaJel B Y3JIbI
arperaroB, KOHCTPYKTHUBHBIX 3JIEMEHTOB; aepecamuas c6opKa - COeIUHEHUE Y3JIOB
U JeTajiell JJIs1 KOMIIOHOBKM arperara, npu0opa, MexaHusMma u T.J., oowasa cbopka
(Monmasic) - HaBECKy, YCTAaHOBKY M COEJIMHEHHE BCEX arperaTroB CHUCTEM,
OTJEIbHBIX KOHCTPYKTUBHBIX AJIEMEHTOB, y3JIOB M JeTanell Ha tuianepe JIA.

Ha Bcex »Tamax cOOpKH BBINOJHSAETCS KOHTPOJIb BCEX COCTABISIONIUX
00OBEKTOB, TpPOBEpPKAa U PEryJIupoBKAa, a HEPEIKO U HCIbITAaHUE COOPAHHOTO
oObekTa wiM wu3nenus B 1enaoMm. [IpakThuecku Bce arperarbl MOJBEPTarTCs
UCIIBITAHUSAM IOCIIE COOPKH.

[Ipumepamu y310BOil COOpPKM MOTYT CIYXUThb cOOpka TOpMO3a KoJeca
IIacCH, TATH C  TOJIUMIIHUKOM  CHCTEMBI  yhpaBieHus, QUIBTPYIOMIHX
9JeMEHTOB (GWIbTpa ¥ T.JI.; arperarnoii cOopku - cOopka CTOWKH MIacCH,
HITYpPBaJbHON KOJOHKM M T.J.; 00IIedl cCOOpKM - HaBecka KpbUIbEB, XBOCTOBOTO
ONEpEeHNs, CUIOBBIX YCTAHOBOK, YCTAHOBKA IIaccu U Bcex cuctem JIA.

V3noBasgs cOopka arperatoB M CHCTEM NPOU3BOAMUTCS B ILI€Xe PEMOHTa
arperaros.

OO6mast coopka JIA - 3aBepmiaromuii sTam ero pemonta. OHa BKJIIOYaET B
ceos:

— YCTaHOBKY Ha HEpa30OpHYIO YacTh IJIaHEpa Y3J0B, CHATHIX NMpU pa3dopke:
OThEMHBIX YacTed Kkpblna, maccu, CVY, pyneil, 3aKpbUIKOB,  3JIEPOHOB,
CPEICTB MEXaHU3AIMU KPbLIA;

— MOHTaX arperaTtoB BCEX CHUCTEM;

— CTBIKOBKY TPYOOIIPOBOJIOB, KOMMYHHUKAIIUK ¥ TTPOBOJOK YIPABIICHHS;

— PEryJaupOBKY U HCIIBITAHUSA CUCTEM.

OOmass cOopka JIA mpou3BOAUTCS B JOKax, OCHAIIEHHBIX BCEMU
WH)KEHEPHBIMM  KOMMYHUKAUMsIMH  (CBSI3bIO,  DJEKTPOIHEPTHUeil,  CXKaThIM
BO3AYXOM H T.J.) W OO0OeCIeYMBAIONIUX BO3MOXKHOCTH BeJCHHUS  pabor
MaKCUMaJbHO MITUPOKUM (HPOHTOM.
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Ha kaxmgom 3Tame  TEXHOJIOTMUECKOro IMpoliecca cOOpkM UM MoHTaxka JIA
MIPOU3BOJIUTCS TPOBEPKA MOJHOTHI M KauecTBa padoT.

B xome oOmeit cOOpku ¢ TOMOIIBIO CHIENHATbHBIX IEPEABHIKHBIX WU
CTAaIlMOHAPHBIX  CTECHAOB  MPOU3BOISATCS HUCTIBITAaHHS U pCrylImpoBKa
BBIXOJIHBIX  MapaMeTpoB  cucteMm. Kaxpas cucrema  MNpoBepseTcs  Ha
paborocrnoco6HOCTh. Bee 3TO mo3BogeT COKpaTuTh 00BbEM U MPOAOTHKUTEIHHOCTD
nocieAyInx ucnbitanui JIA.

[Tocne 3aBepmieHus cOopku JIA  oOkpammBaeTCs, HWCHBITHIBACTCS Ha
FepMETUYHOCTh, IIOJBEPraeTCsi HUBEJIUMPOBKE U B3BelIMBaHWIO. HwuBenupoBka
MPOBOAUTCA C 1€JIbI0 MPOBEPKU TEOMETPUUECKUX xapakrepuctuk JIA mocie
peMoHTa. B3BemmBaHuWE MPOU3BOJAUTCA Ha CHELUHUAJIBHBIX THUJPABIUYECKUX
WA 3JIEKTPOHHBIX BeCax, Ha IUIOIIAAKHA KOTOpBIX 3akareiBatorca JIA. B
XOJI€ B3BEUIMBAHUSA C BBICOKHI TouHocThio (20 10 Kr) ompexensieTcs macca
JIA' ¥ monoxeHue ero IEHTpa TSXKECTH, KOTOPbIE€ MOIJIM MU3MEHHUTBHCS IO
CPaBHCHHUIO ¢ macOOPTHBIMM JaHHBIMHM 3aBOJAa-U3TOTOBUTECIIA B PE3YIbTATe
npoBeAeHUsT peMoHTa u Jopaborok. Macca JIA Moxer OBITh TaKke
ompejesieHa MyTEM YCTAaHOBKM CHELUAJIbHBIX JaTYMKOB HA  aMOPTCTOMKHU
(HEKOTOpBIE CaMOJIETBl OCHAIEHBl BCTPOEHHOM CHCTEMON KOHTPOJS Macchl U

LEHTPOBKH). [locne 3aBepumieHus Bcex pabor mo cOopke JIA npuHHMMaercs

koMIuiekcHou Opuragoit OTK, B COCTaB KOTOPOM BKJIIOYAKOTCS CHELUAIUCTHI
no BceM cucremMaM. Kommuccus MPOBEPSET MOTHOTY U KA4E€CTBO IMPOBEACHUS
PEMOHTHBIX, cOOPOUHBIX a peTYIUPOBOYHBIX  padoT, MPaBUIILHOCTD

OpOPMIIEHHS TEXHUYECKOW JOKyMEHTaUuW (Ieno peMOHTa, (OPMYIAphl H
nacropTa, KapThl BBIIIOJIHEHUS T0pabOTOK U T.11.). Bce  HemocTaTku, BBISIBICHHBIC
B X0I€  MpOBEepKH,  (UKCHpYIOTCS B CHEIUAIBHOM  JKypHalle U
NpEeabsABISIIOTCS 11 ycTpaHeHusa. llocnme »storo odopmisiercs axT NpUeMKH
kayecTtBa, U JIA mepenaercs Ha 3aBOJCKYIO JIETHO-UCHBITATENbHYIO  CTAHIIUIO
(JIUC) nns mpoBeaeHUs Ha3€MHBIX M JIETHBIX UCIBITAHUI.

9.2 HazeMHBI€ H JIETHBbIE HCNBITAHUS CAMOJIETOB

[Tocne npuOsbiTUst camoneta Ha JIMC ero cucremsl 3anpasisitorcss  aBual CM,
CICLMATIBHBIMU XXUAKOCTAMU Y Tra3aMH. 3aTeéM IPOU3BOAMUTCA OCMOTpP IIO
CHEeUaIbHOMY PErJIAMEHTY.

[Iporpamma  Hazemuvix ucnvimauuti  NPEAYCMATPUBACT  KOMIUICKCHYIO
NPOBEPKY  BCEX CHUCTEM caMmoJieTa ¢  HCHOJIb30BAHMEM  CIELHAIBHBIX
Ha3eMHBIX CTEHJIOB, a TaKXke IpH paloTarolux ABUrarensx. B xome pynexku
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npoBepseTcs paboTa CUCTEMBbl YNPABICHUS TOBOPOTOM NEpeIHE CTOWKM IIaccH,
TOPMO30B KOJIEC.

[Ipy Ha3eMHBIX HCHBITAHUSX TPOBOAUTCS TaKXKE CIUCAHHE J€BHALINU
MarHUTHBIX PaJIMOKOMITACOB, TIPOBEpsieTcs pabora pagnooOopyaoBaHUs.

Pe3ynbTaThl  HA3eMHBIX  HCHOBITAHUW  OQOPMIISIIOTCS  CIEIUAIBHBIM
MPOTOKOJIOM, ITOCJI€ YeTO CaMOJIET JIOMYCKACTCS K JIETHBIM UCIBITAHUSM.

[ToaroToBKaK JETHBIM HCHBITAHUSM BBHITIONHIETCS TEXHUYECKUMHU OpuragaMu
JINC. Tlocne mnpoBEepKHM KOMHUCCHUEH IO JIETHBIM HCHBITAHUAM TEXHHUYECKOTO
coctosiHus JIA 1 TeXHUYECKOW TOKyMEHTAIuu ohopMIIsieTCsl 3aaHie Ha TOJIET.

JIA mepen ucnbITAaHUSIMH 3arpyxaercs 06aiIacToM A0 HEOOXOAMMOW Macchl (B
COOTBETCTBUU C IPOrPaMMOM HCTIBITAHUI) C COOIOJEHUEM LIEHTPOBKHU.

[IporpaMMoif  JIETHBIX HWCIBITAHWNA YCTaHABIMBAIOTCA MPOQHIb  TOJeTa,
MPOJIOJKUTENIBHOCTh U PEXKUMBI JIJISl KaXJOT0 ATama IojieTa, NepeueHb 3aMepseMbIX
rnapaMeTpoB. B Xone JNETHbIX HCHBITAHUN MTPOBOASATCS KOHTPOJIBHBIM TIOJET U
WCIIBITATENbHBIN MOJIET.

Ecnu xoHTponbHBIN moner mnpomien Oe3 3amMeuaHdld, TO JOIMycKaercs 6e3
MIOCAJIKU MEPEUTHU K BBINOJHEHUIO MPOrpaMMBbl UCIIBITATEIbHOIO NOJIETA.

KoHTpOnpHBIN MOJIET BBITONHSAETCS B PalOHE a’poJpoMa IO KPYry Ha BBICOTE
oxonmo 1000 M, B X0ze 3TOTO MoOJeTa MPOBEPSETCA YCTOMUMBOCTh U YIPABISIEMOCTD
camoJeTa, paboTa ABUraTesied 1 OCHOBHBIX CAMOJIETHBIX CUCTEM.

HcnpiTarenbHbIi MOJIET BBIMIOJHSETCS MO CTyneHdyatoMy mnpoduio. Bo Bpems
ATOrO TMOJIeTa IMPOBEPSIOTCS B3JETHO-NIOCAAOYHBIE XapAKTEPUCTUKH CaMOJETa, €ro
MOBEJICHUE TPU HAaOOpe BHICOTHI, CHMKCHHH, Pa3BOpPOTAX, HA Pa3UYHOU BBICOTE U
CKOpOCTH, paboTa cucTeMbl YOOPKM M BBIIIYCKa IIACCHU, CPEICTB MEXaHHU3allHH,
KpbUIa, paboTa paguodIeKTPOHHOTO U MPUOOPHOTO 00OPYIOBAHHUS.

B xoxe monera ujeHbl HMCHBITATENBHOW KOMHUCCHUU (UKCHUPYIOT 3aMepseMble
napaMeTpsbl. [IMpoKo NMPUMEHSIOTCS TAKXKE pa3IMYHbIE YCTPOMCTBA aBTOMATUYECKOM
pEerucTpaluy napamMmeTpoB.

[Tocne OKOHYaHWSA  WCHOBITATEILHOTO  TOJIETAa  PE3YJAbTaThl  UCTIBITAHUM
oQOpMIISIIOTCSL  CTIELIMATIBHBIM TPOTOKOJIOM, B KOTOPOM JI€JaeTCsl 3aKJIIOUYeHHE O
MPUTOTHOCTH CaMoJIeTa K JalibHEWIIeW sKcrutyatauuu. IIpoTokon mnpuiaraercs K
“Jleny pemoHTa camojera’. B ¢opMmynsp ¥ CBUIETENHCTBO O JIETHOM TOIHOCTH
caMoJIeTa BHOCATCSI COOTBETCTBYIOIIME 3allCH, KOTOPBIE CKPEIUISIOTCS I1€YaThio
3aBOJIA.
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9.3 COopka aBHALMOHHBIX ABUraTeJIell mocje peMOHTA

COopka aBuaJBUTraTese - 3aKIIOUUTENbHBIM M BeChbMa OTBETCTBEHHBIM ATam
peMonTa. KadecTBeHHO BBINMOJIHEHHAss cOOpka obOecreunBaeT TpeOyeMble paboure
napaMeTpbl U HAJAEKHOCTh JIBUTAaTeNsl BAKCIUTYaTaIlHH.

I[To Bumy oObekTa COOPKHM pa3nuyaroT Y3JIOBYI0 U o011yI0 cOOpKy
aBHaJBUTaTEICH.

COopka y370B BBIMIOJIHAETCSI HETIOCPEACTBEHHO HA MOTOYHBIX JIMHUSAX PEMOHTA
y3510B. Pe3ynbrarom y310B0Oi COOPKH SBIISIOTCS TEXHOJIOTUYECKHUE Y3IIbl U MOIYIIH.

Ha y3n0Byto cOOpKy mNOCTynaroT OTPEMOHTHUPOBAHHBIE W HOBBIE JETAlIH,
KpenexHbIe JIeTaii, apMaTypa u o0si3areabHO3aMeHseMble aetanu. M3 arperarHoro u
NPUOOPHOTO 1IEXOB MOCTYMAIOT OTAENbHBIE arperarbl U MpUOOpHI, yCTaHABINBAEMbIE
Ha KopITycax y3JIOB.

BHavane BBIMONHAIOTCS ONEpanyy MO TMOATOTOBKE K COOpKE: KOMIUIEKTOBAaHHE
BCEMHU HEOOXOTUMBIMH JI€TAISIMU, IPOBEPKA OTCYTCTBUS MOBEPXHOCTHBIX J1€(DEeKTOB,
KOHTPOJIb HAJIU4Msl METOK CIIApEHHOCTH, HAHECEHHBIX MPHU HW3TOTOBICHUM WU
peMoHTe U T.I. M3 OoThenbHBIX AeTaleil BHavase oOpa3yroTcs COCIMHEHHMs, a 3aTeM
y31bl. COOpka y3J70B MPOU3BOAMUTCS MO 0a30BOMY AJIEMEHTY, B Kaue€CTBE KOTOPOTO
yaiie Bcero npuHuMaercs kopryc. COopka y3ia OCYIIECTBISIETCS MO CHElHUalIbHON
TEXHOJOTUH, KOTOopas WpelycMaTpuUBaeT OMNpEeeiICHHbIE BUIbl HCIBITAHUM U
PETYIUPOBKHU.

CobpaHHble Y3Ibl, TTOAY3JIBI U arperaTbl BMECTe C KOMIUIEKTOM JTOKyMEHTAI[UU
Ha PEMOHT C OTJIEIbHBIX MOTOYHBIX JIMHUM MOCTyNaroT Ha obmyo cOopky. Crona xe
U3 KOMIUIEKTOBKM IOCTYINAIOT OTHENbHbIE J€TaJd U HEOOXOAHWMbIE MaTepHuabl
(TIpOKJIa KK, CIICIUATEHBIE CMa3KHU U T.IL.).

Ha aBumapeMOHTHBIX 3aBojax oOmass cOOpka JBUTaTeleil daimie BCEro
OCYUIIECTBISIETCS TMOTOYHO-CTEHAOBBIM MeTonoM. OH TMpeanosiaraer pacujieHeHUe
BCEil COOpPKU Ha psAJ KPYIMHBIX OINEpaluil, Kakaas U3 KOTOPBIX BBIMOIHSETCS OJHOM
Opuraznoil Ha cBoeM pabouem mecte (nocty). [Ipu 3ToM ecnu pedb UAET O CPEAHUX 10
pa3MepaM U MOUIHOCTH JABUTATENSX, TO OHHM TMEPEMEIIAalTCs OT OJHOTO TOoCTa K
IpyroMy BMecTe€ cO cTeHJoM. KpymHoraGapuTHbIE [BHUTaTelH COOHMpAIOTCS Ha
HEIOBM)XHBIX CTEH/IaX-J0KaX, a UCIIOJHUTEIN-COOPITUKH MTEPEMEIIAIOTCS OT CTeH 1A
K CTEHY.

ba3oBbIM 351eMEHTOM, Ha KOTOPBIN ‘“HapalIuBalOTCS” OCTAIbHBIC Y3IIbI, OOBIYHO
ABIIIETCA KOMIIPECCOP WIJIM Kamepa CropaHus, KOTOpble MOJal0TCsl Ha OOLIyl0 cOOpKY
B coOpaHHOM Buje. BHauane nBurarenb coOMpaeTcsi B BEPTHUKAJIBHOM IOJOXKEHUU.
[Tocne MOHTaxka OCHOBHBIX Y3JI0B M arperaroB OOBSI3KM JBUTATENlb MEPEBOAUTCS B
TOPU30HTANIBHOE TOJIOKEeHHE. [Ipy TakoM MOJOXKEHUU 3aBEPIIAIOTCS BCE pabOTHI MO
cOOpKe BUTATETIS.
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CoOpaHHBIi ABUTATENIh C MOMOIIBIO CHEIUATBFHON YCTAHOBKH MPOKAYMBACTCS
TOPSYMM MACJIOM JIJISl 3aIIOJTHEHHSI BCEX MACJIOKaHAJIOB U 3a30POB MEXKY TPYLIUMUCS

netansimu. [lpokauka MNPOU3BOAUTCS JO TeX TMOpP, IMOKA MAaCJsHbIe (QUIBTPHI
YCTAaHOBKM M JIBUTAaTelsl HE CTaHYT YUCTHIMU. C MOMOINIBIO CHEIHATbHBIX CTEHIOB
OCYIIECTBISAETCS TaK)Ke IMPOBEpPKa PabOThI M PEryIUPOBKA SJIEMEHTOB aBTOMATHKH
JIBUTaTeNIe, YTO TIO3BOJISIET COKPATUTh MPOAOJHKUTEIBHOCTh  MOCIEAYIOIIUX
ucneiTannii Ha MUC.

CoOpaHHbINl ABUTATENIh HMCHBITHIBACTCS HAa TEPMETHYHOCTh MYTEM CO3JaHUs
M30BITOYHOTO JIaBJICHUS BO3JlyXa B €ro BHYTPEHHHX IIOJOCTAX W CHCTeMaX. Tedu
BBISIBJISIFOTCSL C IOMOIIBIO MBUIBHOTO PAacTBOPA, KOTOPBIM IOKPBIBAKOTCA BCE Pa3bEMbI
TpyOOTIPOBOJIOB M KOPMYCHBIX jeTaneid. [lepen oTnpaBkoil Ha UCTIBITAHUS JBUTATEIb
B3BEIIMBACTCS C TOMOIIBIO CIEIHAIBHBIX TPUCIIOCOONICHNUN, U OMPEACISIFOTCS €ro
rabaputsl. B 3axiroueHre MpoOBOIUTCS OKOHYATEIHHBIM KOHTPOJb JIBUTATENS, B XOJE
KOTOPOTO TPOBEPSIETCA KaueCTBO COOPKH, JIETKOCTh BpAIlleHUs] POTOPOB, MOJHOTA U
MPaBUILHOCTh 0OPMIICHUS BCEH TOKyMEHTAIIUH.

9.4 MeToabl cO0pKkH, 0OecTieunBAKOIIHE 32JAHHYI0 TOUHOCTH

TexHonmornueckuii mnporecc cOOpPKHM SBJISETCS 3aBEpIIAIOLINM U Hanbolee
OTBETCTBEHHBIM 3TallOM MPOU3BOACTBEHHOTO ITMKJIA HW3TOTOBJICHUS WM PEMOHTA
JABHTaTeNeH, KaK 1 MHOTHX JPYTHX MAIINH.

OKCIUTyaTallMOHHBIE XapaKTCPUCTHKU W3MCIHs, II0Ka3aTeld HAJIeKHOCTH MU
HYKOHOMUYHOCTH B 3HAYUTEIHFHOW CTENIEHH OIPEENIIIOTCS YPOBHEM TEXHOJIOTUHU
COOpKH U €€ KaueCTBOM.

ITporecc cOopku XapakTepu3yroTcsi MHOTooOpa3zueM GpopM TpeOOBaHMIA:

— pasHooOpasue BBIXOTHBIX napaMeTpoB (TeoMeTpUYEeCKHUX,
KWHEMaTHYEeCKUX, BECOBBIX H JP.;

— HEOOXOIMMOCTh  COXPaHEHHs  (U3NYECKHX CBOWCTB  MaTepHajoB
(medbopmarnuu  meraneil, KOHTAaKTHBIE HANPSDKEHUS, TON3Yy4eCTh W
CTapeHHe MaTepHalioB U Jp.), UYTO 3aTPYTHSET pacueTsl U TpedyeT ydera
WX TIpU COOpKeE;

— MHorooOpasue pabounx  ABWDKEHHH  3aTpydHSET  aBTOMATH3AIHIO
cOOpOYHBIX padoT.

B 10 xe Bpems TpymoeMKocTh cOOpkm cocTaBisieT B cpemHem 25 ... 35% ot
o01ei TPYT0eMKOCTH M3TOTOBJICHUS U3ICIHS.

[lo ompeneneHui0 TEXHOJOTMYECKUM Mpolecc cOOpKU MpeAcTaBiIsieT coOoin
MPOIECC COCAUHEHHS B3aMMOOPHEHTHPYEMBIX COCTAaBHBIX YacTed  M3Iemws,

OCYIHCCTBHHGMBIﬁ B onpez[eneHHoﬁ MMOCJICAOBATCIIbHOCTU Pa3/INYHbIMU criocodoaMu
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(cBUHUYMBaHUE, 3alPECCOBKA, CBapKa, Maika, KJenka U T.I.). B cOOTBeTCTBHU C 3THM
pa3nuyaroT cOOPOUYHBIE COEIMHEHUs: pe3b0OBBIE, CBAPHBIE, IPECCOBBIE, TOJBUKHBIE C
3a30pOM, KJICTIaHBIE.

3HaYUTENbHOE MECTO B Ipolecce oOmeld cOOpKHM OTBOAMTCS MOATOTOBKE K
cOOpKe: KOMIUIEKTAIUS IeTajle U y3JI0B Ha cOOPKY, BXOAHON KOHTPOJIb TapaMeTpOB,
nedexTanus, IPOMbIBKA U T.JI.

COopka y370B MOXET OCYILECTBISATHCS B OTAEIBHBIX I€XaX HPOU3BOISLIETO
3aBoma (MeXaHOCOOpOYHBIE II€Xa pOTOpa KOMIIpEccopa, cTaropa KoMIpeccopa,
KaMephl CrOpaHHus, AacCH, IICHTPOIUIaHa, OTHEMHOW YacTH KPbLIa, ONIEPEHUSI U JIP. ).

O6mas cOopka BeleTcsl B CHEIUATU3UPOBAHHOM COOPOYHOM IIEXE.

COopouHBIE €NUHUIIBI, COOMpPAaEeMbIe HE3aBUCUMO JIPYT OT JIpyra Ha Pa3IndHBIX
ydyacTKaXx WM LeXxaXx M YYacTBYIOIIME B JajbHeimer oOmel cOopke Kak
CaMOCTOSITEJIbHOE 1I€JI0€ HAa3bIBAIOT TEXHOJIOTMUYECKHMMH COOPOYHBIMHU €IMHUIIAMHU.
OTO MO3BOJSET CHEIHAIM3UPOBATh LIEXH U YYACTKH, PALMOHAIBHO HCIOIb30BaTh
00OpyIOBaHHME M OCHACTKY, KBATU(UKAIIUIO HCIIOTHUTEICH.

C yBenuyeHHEM YHCIA TEXHOJIOTMYECKHX COOPOYHBIX EAMHMIL YITy4IIAeTCs
TEXHOJIOTUYHOCTh COOPOUHBIX EAMHHI] YITYYIIAETCS TEXHOJOTUYHOCTh KOHCTPYKIIUH,
YIPOIIAETCs MPOU3BOJICTBO, PEMOHT U TEXHUYECKOE OOCITYy)KHBaHUE B IKCILTyaTaIlHH.
MopynbHbIE CXeMbl KOHCTPYKIIMH W3JENUS 3aKJIaIbIBAIOTCA MPU MPOSKTUPOBAHUU U
CUUTAIOTCSI HanOoJIee MePCIeKTUBHBIMH.

Baxxnoe MecTo mnpu cOOpKe OTBOAUTCSA BBHIOOPY MJIM Ha3HAuU€HHIO 0a30BBIX
MMOBEPXHOCTEH M 0a30BBIX JICTAIICH.

9.4.1 TouHoCTh COOPKH

TouHocTh COOpKHM €CTh CTEIEHb COOTBETCTBHS JIEHCTBUTEILHBIX 3HAYEHUN
rapaMeTpoB, MOJIy4aeMbIX TIpU cOOpKe, 3HAYCHUSM, 3aJJaHHBIM KOHCTPYKTOPOM
W3JIeTIUsl ¥ OTOBOPEHHBIX B Pa0OYMX YEPTEIKAX.

Kaxnaplit  cOopouHbIli mapameTp 3aJaercs HE OJHO3HA4YHO, a JBYMs
JOMYCTUMBIMH TIPEACIIPHBIME 3HAUEHUSIMH, PA3HOCTh KOTOPBIX MPEJICTABIISICT COOOM
JOTYCTUMYIO TIOTPEITHOCTD (JIOMYCK IO 3TOMY ITapaMeTpy).

Hanpumep, KOHCTpYKTOp B MOJBUKHOM COEIMHEHHUU JI€Tajell 3ajan JuameTp
Hg

COYJICHCHHUA 8 910 O3Ha4YacT, 4TO COCANMHCHHMC BBIIIOJTHCHO B CHCTCMC
OTBECPCTHA 110 8 KBAJIUTCTY TOYHOCTH. ITo T3.6J'II/ILIaM AOIMYCKOB HAXOAWM OTKJIOHCHHUSA

@50

pa3MepoB Bajia U OTBEPCTHS:

_ -0,075
cDBA/IA _50 -0,115 . @OTBEPCTH;I
)

— 5(*0.05
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Taxum 06pa3zom, cOOpOUHBIN MapaMeTp MOJBUKHOTO COEAUHEHHUS — 3230

A — MOXeET OBITh BBIMIOJIHEH TEXHOJIOTOM MPH U3TOTOBJICHUH B Mpeaesax:
A =0,075...0,165.

[Ipu 5TOM HE0OXOIMMO UMETh BBUAY, UTO B MPOU3BOJCTBE HAJI0 OOECHEUUTH HE
TOJIBKO IOJIy4eHHE TpeOyeMol Nocaaku (3a3opa) IpHU cOOpKEe, HO M BO3MOXKHOCTb
B3aMMO3aMEHAEMOCTH (HallpUMEp, 3aMEHUTh B SKCILIyaTallud BaJl MPU COXPAHEHUU
JIeTai TUIA «OTBEpCTHE»). B 3TOM citydae Ha cOOpPKY JOJDKHBI MOCTYNAaTh  JIeTalId
«BaJ» U «OTBEPCTHE» HE TOJIBKO 00ECIIEUNBAIOIINE 3a30D (OH MOXKET OBITH MOJIyYEH U
VH/IMBUTyaJIbHOW MOATOHKOW) HO U BBINOJIHEHHBIE C OTKJIOHEHUSIMU Pa3MEpPOB:

Pra =49,925°%. Dorsercrns =50"%%

B nannom mpumepe mmeeTcs BBUIY, YTO OTKJIOHEHHE pa3MEpoB (IOMYCK) B
TEXHOJIOTUYECKUX pacueTax BCErJa Ha3HA4aeTCs «B TEJIO» JeTalu, T.e. IS Baja
OepeTcst MaKCUMAaIIBHBIN pa3Mep, a 71l OTBEPCTHS - MUHUMAJIbHBIA pa3Mep U 10 HUM
UCTIOJIHUTENh  (IPOM3BOJACTBEHHBIN  palOouuii) BeoeT  HACTPOMKY  CTaHKa,
MIPOU3BOJCTBEHHOTO 000py0oBaHus. [oMyCcK «B TENO» AJIA UCTIOMHUTENSL  SIBISIETCS
«3armacomy i NCIPABICHHS BO3MOXKHBIX MOTPEITHOCTEH 00paboTKH.

B paccmorpenHoM mpumepe TpeOyemasi BeJIMYMHA 3a30pa  IOJTY4YaeTcs
aBTOMaTHYECKU, HE TpeOyeTcs [OMOJHUTEIbHBIX padOT MO TMOATOHKE, OJIHAKO,
UMEETCs] BBUY MPHU ITOM, YTO Ha COOPKY MOCTYIAIOT TOJIBKO «TOMHBIC» JETajH, T.C.
BaJI ¥ OTBEPCTHE MOCTYIAIOT C YKa3aHHBIMU BBIIIE Pa3MepaMi M UX OTKJIOHECHUSMHU.

[To 5ToMy NpHUHIUIY OCYIIECTBIsieTcs COOpKa B  KPYNHOMACHITaOHOM
(MaccoBoM) MIPOU3BOJICTBE, MOCTPOCHHOMY 1o IPUHLNITY TIOJTHOM
B3aMMO3aMEHSEMOCTH, HAIPUMEP B aBTOMOOMIIECTPOCHUH.

CamMonero- W [BUTaTelIeCTPOCHUIO MPUCYIIH XAPAKTEPUCTUKH CEPUHHOTO U
MEJIKOCEpUMHOTO MPOM3BOJICTBA, TJE€ MPUHIMI T[OJHOM B3aUMO3aMEHSIEMOCTHU
HPKOHOMHYECKH HE BCEra ompaBaaH. B 3ToMm cimydae Tpebyemast TOUHOCTh apaMerpa
cOOpKM peanu3yeTcs Ha OCHOBE pacdyeTra pa3MepHBIX Ieneld (pacdera pa3MepoB
JeTasield, BXOASAIIMNX B COOPKY).

9.4.2 CoopouHble pa3MepHbIe HeNu

COopHO#l  pa3MepHOW IeNbI0O Ha3bIBACTCA 3aMKHYTas IIeNb Pa3MepoB,
CBSI3BIBAIOIIMX MOBEPXHOCTH M OCH JICTAIEH U KOOPIAMHUPYIOIIUX UX OTHOCUTEIBHOE
MOJIOKEHUE B COOPOYHON €TUHUIIE WU U3JETUU. DTU LIEMU MOTYT OBbITh JTMHEHHBIMH,
IJTIOCKOCTHBIMU Y IPOCTPAHCTBEHHBIMU.

JluHeitHas pa3sMmepHas Lemb CTPOUTCS I COOPOUYHBIX Y3JI0B, pa3Mephl AeTaneil
B KOTOPBIX JICKAT B OAHOM IUIOCKOCTH W MapaJUIebHbI APYT Apyry. B miockocTHOM
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pa3MEpHOM 1IN HANpaBJIEHUS Pa3MEpOB JIEKAT B OJHOW IUIOCKOCTH, HO HEKOTOpHIE
Y3 HUX HE NapajuleIbHBbI.

B mpoctpaHcTBEeHHOW pa3MEpHON e HANpaBICHUS pPa3MEpoOB COOMpPAEMBIX
JeTajlel JIeXkaT B Pa3HbIX IUIOCKOCTAX MO Pa3HbIMM YIJIaMU. DTO HAOJIOJAETCs MpU
cOopke, Hampumep, KapTepoB, HUMEIOMUX CIUIOHNIHYI0  HPOCTPAHCTBEHHYIO
KOH(UTypaLHIO.

[InockocTHBIE M TPOCTPAHCTBEHHBIE pa3MepHble 1ENU MpeodpasyloT B
JMHENHBIE METOJIOM «KOCHHYCOB», IPH KOTOPOM BCE€ pa3Mepbl NMPOEKTUPYIOTCS Ha
HaIIpaBJICHUE OJHOTO pa3Mepa C Y4YEeTOM YIIIOB B3aWMHOIO PACIIOJIOXKEHHS M HUX
IOIyCKOB. Bce pasmepbl, BXoadlmiue B  PasMEPHYIO IL€Ib, Ha3bIBAIOTCS
COCTABJIIOIIMMH 3BEHbsIMU. OIHO M3 3BEHBEB B LIENM SBISIETCS  3aMBIKAKOLIUM
3BEHOM. B KadecTBe 3aMBIKAIOIIETO 3BeHAa COOPOUHOM (TEXHOIOTHYECKON) pa3MepHOI
LENM Ha3HayaeTcss CBOOOJHBIN pa3Mep KOHCTPYKTOPCKOM pa3sMepHOM Lenu. JTo, Kak
IIPaBUJIO, 3a30P WJIM HATAI, HA3HAYCHHBI KOHCTPYKTOPOM M3 YCIOBUUI

- ) _
A A
S N
a)
A || A | A | A | |4
1075
A e A
I'1
o)
A& l /4? l /5:115 1 ,45 ,4;
-1 1T 1T el | T

Puc. 9.1 — Cxema npocTaHOBKHU pa3MepoB (a) U OCTPOSHHS
pa3mepHoi menu (6) cOopouHOTO y371a

¢yHKIMOHMpOBaHUA  y37a. OrmnpenerneHne  3aMbIKAIOIIEroCs 3BEHAa  SABJISAETCS
MCXO/HBIM MyHKTOM B IOCTPOCHUM COOpOYHON pasmepHoi wenu. OT 3TOro 3BeHa
IMPOCTABIATOTCA pasMEpPLI APYTux 3BCHLCB. s 0003HauYEeHUS 3BCHLECB
UCIHONB3YIOTCA,  KaK  MpaBWIO,  OykBbl Aj, Ay, As... Ai, 3aMbIKaIONIee  3BEHO
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0003HauaeTcst OOBIYHO A s WU A,y .

[Tpumep mocTpoenus cOOpOUHOM pa3MepHOH 1enu nokazana Ha pucynke 10.1.
3BEeHbS HA3BIBAIOTCS «YBEIMUYUBAIOLIMMI €CITU OHHU YBEIIMUUBAIOT DPa3Mep
3aMBIKAIOIIETO 3BEHAa U, HA00OpPOT, «YMEHBINAIOIUMU», €CIH YMEHBIIAIOT pa3Mep

3aMBIKAIOILIErO 3BEHA.

9.4.3 Pacuer JuHeHHBIX cOOPOYHBIX Leneii

Llenpto pacdeToB COOPOYHBIX IEMEeH IS TEXHOJIOIOB, 3aHUMAIOIIMXCS
IPOU3BOJICTBOM JieTanel U cOOpKOH y3JI0B, ABISETCS ONpPEIeICHHE TEXHOIOTHIECKIX
pasMepoB W WX JOIMYCKOB, KOTOPHIE YIOBJIETBOPSIN OBl KOHCTPYKTOPCKHM
TEXHOJOTUYECKUM TPeOOBaHUSM Ha YEPTEXKe y3Ja.

JUis pacdera UCHOJNB3YIOTCS HECKOJIBKO METOIOB: METOJ «MHUHHUMYM-
MaKCHMYM», METOJ] «CPEITHUX Pa3MEPOB», BEPOSTHOCTHBIH METO]I.

Pacyer memeii mo merony «MMHMMYM-MaKCMMyM». B mpencraBieHHON Ha
pucynke 9.1 pazmepHoil enu pasmep As3aMbIKAIOIIETO 3B€HA U €ro MOrpelHoCTh
0A §3aBUCAT OT pa3MepOB Aj U UX TOTPEIIHOCTEN OAi.

IlorpemiHOCTH  3BEHBEB  ONPEACIAIOTCA  TEXHOJOTMYECKMMHU  YCIOBUAMU
MPOU3BOJICTBA (TOYHOCTh CTAHKA, MHCTPYMEHTA, AedOpMalli OT YCWJIMH pe3aHus u
T.I..) ¥ TIO3TOMY B TOTOBOM BHJIC MOCTYIIAIOT Ha COOPKY C pacCeHBaHUEM Pa3MEpOB B
npeaenax Ai max ...Ai min , Tpu4eM MOTPEUIHOCTh

0Ai = Ai max — Ai min

OrpaHWYCHa JOMycKOM TI Ha pasmep Ai. DTOT JOMYCK ONpEAeaseTCs B
MPOEKTHBIX, MPEABAPUTEIBHBIX, TEXHOJIOTHUYECKHX pacyeTax, KOTOpble HEeOOXOTUMBI
11 BBIOOpa ycNoBHiI u3rotosieHus aetaneit. [Ipu aTom o0s3aTenbHBIM TpeOOBaHHEM
JOJIKHO OBITH!

T, > oA

Jlpyrumu cioBamu, AeTallb IPU U3TOTOBJICHUU MOXKET OBbITh BBINIOJHEHA U OoJiee
TOYHO, YeM TpeOyeT pacueTHbIM JIOMYCK; 3TO HE BBI30BET KaKUX JUOO 3aTpyqHEHUU
npu cOOpKe, OTHAKO ITO SKOHOMUYECKH HE BBITOJHO, T.K. 00Jiee TOYHOE, YeM HYXKHO,
IIPOM3BOJCTBO NMOTPEOYET AOMOJIHUTEIBHBIX 3aTPAT.

PacueTHplii MeTOZ «MUHUMYM-MaKCUMyM» MpPEIOJaraer, 4ro Ha cOOpKy y3ia
MOCTYNAKT JeTalld C KpalHMMHU 3HaueHussMu pasmepoB Ai. B srtom ciyuae

3aMblIKarollee 38€H0 AA MOXKET UMETh JIBa KpaHUX 3HAYEHUs pasMepoB 46 max U
Agmin.. JIns pazmMepHO# nenu, npeacTaBieHHoi Ha pucynke 9.1 3to Oyner:
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>

Mmax (Almax + AZmax + Aﬁmax )_ (A4min + ASmin + AGmin + A7min) (91)
Amin (Aimin + A2min + A3min )_ (AAmax + ASmax + A6max + A7max) (92)

>

[TorpenrHocTh 3aMBIKAIOLIETO 3BEHA O A ONPEEIAETCS Pa3HOCThIO KPaHUX
BO3MOJKHBIX 3HAYCHUN:
0A6 = A6 max — A6 min . (9.3)
[Tocne packpbIThs CKOOOK B YPAaBHEHUSAX U BBIYMTAHUS MOXKHO MOKA3aTh, YTO

n
O6A, = O6A + 6A, + 6A; + 6A,, + O/ + 6A; + OA, :Z6Ai
i=1 (9.4)
OTKYI[EI cnez[yeT, qTO0 HOFpeI_HHOCTB 3aMBIKAIOIICTO 3BC€HA BCCraa MABIISICTCA
CYMMOﬁ HOFpeIHHOCTeﬁ COCTABIAOIIINX 3BCHLCB.
PacueT 3aMbIkaro1ero 3seHa 4 4 10 METOAY «MUHUMYM-MaKCUMYM» CBOJUTBCS K
HAXOXKIECHUIO BEJIMYUH A s max mib0 AsMiN , a Takke BEJIMYUHBI MOTPENTHOCTH 04 5 B

pe3ynbrare OyjieM UMETh.
Ay = Aymin + OA,
150305 (9.5)
AA = AAmax - 6AA )

Pacuer memeit mo merony «cpeaHux pasmepoB». Kak M3BeCTHO mose I0IMycKa
B 3aBUCHUMOCTH OT BHJAA NOCAAKU (CONpPSIKEHHS) MOKET HMMETh JBa KpalHHX
OTKJIOHEHUsA. sl pacCMOTPEHHOrOo IpUMEpa OHO MOMKET OBITh MPEACTABIECHO
pa3MepaMu:

Al: 50+0,05
A2 — 50—0,075

-0,115"
[To aTOMy MeTOfy MoJie TOMyCKa «PacloOJIOBUHUBACTCS» U HAXOJSATCS CPEIHUE
pa3Mepsl:

A’ = 50,025 +0,025;
Al = 49,905 +0,02.

Ha ocHOBe cpeaHux 3HaYeHUHM pasMEpPOB HAXOAWTCS CpEAHHUN pa3Mep
3aMBIKAIONIETO 3BE€HA — CPEIHUM pa3Mep 3a30pa B JAHHOM IIPUMEPE:

/
A 50,025 - 49,905 =0,12.
HOFpeHIHOCTB 3aMBIKAKOIIICTIO 3BCHA Hpe,Z[CTaBJISIeTC}I B AJAHHOM CJIy‘{ae KaK
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CUMMCTPHUYIHOC II0JIC OTKJIOHCHUM:
A/ _ / /
6'—14 6cp 514 6cp
1501050

/
4. ~012 0045

BerHee u HUXXHEC OTKJIOHCHUA 3aMBbIKAIOIIECTO 3BCHA HaxoasaTCsa
COOTBCTCTBCHHO CYMMHWPOBAHUCM BCPXHUX U HUIKHUX OTKJIOHCHUM COCTaBJIAOIIHNX

3BCHLCB.
BepOHTHOCTHHﬁ MCTO/ pacucTa pasMCPHLBIX LierneM B JaHHOM IIOCOOUM HE
paccMaTpuBacTC.

9.4.4 Metoambl cOOpKH, 00ecedYnBaIOIIME 32JAHHYI0O TOYHOCTh

MeToa mnoJiHOW B3aMMO3aMeHSIEMOCTH. DTOT METOJ MpEIoyaraer, 4ro Ha
cOOpKY MOCTYMArOT MapTUU JeTajel, Jr0ast U3 KOTOPBIX MOXET ObITh MOCTABJICHA B
cOOpOUHBIN y3en 6e3 MOATOHOK M J0pa0doTOK. OUEeBHUIHBIM YCIOBHEM TaKOW COOpPKHU
SBJISICTCSL:

2 am ST, (9.6)
T.6. CyMMa IOTPEIIHOCTEN COCTABIISIIOIINX 3BEHHEB MEHBIIEC WM PaBHA JOIYCKYy Ha
3aMBIKAIOIIEEe 3BEHO. JTO, KaK IMPaBUIIO, KOHCTPYKTOPCKUM JOMYCK Ha CBOOOJHBII
paszmep. Mcnonb3ys DpUHLUI «PaBHBIX BIWSHHUW», T.€. MpeAnojaras OJWHAKOBBIMHU
IOTPEIIHOCTH  COCTABJISIIOIIUX 3BEHBEB, HAXOIWUTCA JONYCTHMas IOIPEIIHOCTh
OTZIEJIBHO B35ITOTO COCTABIIAIOIEIO 3BEHA!
Ta

6A =2
n. (9.7)

Hanpumep, npu nomycke Ha pasmep T = 0,05 morpemnocT cocTaBiasomux
3BEHBEB /IS y3J1a U3 6 fetanei OyayT O4eHb MallbIMU

on =995 _ 00083

6

YTO MIPU U3TOTOBJIEHUU UX MOTpeOyeT cephe3HbIX 3arpar. [{ns yBenuueHus

JOMYCTUMOW NMOTPENTHOCTH PEKOMEHAYETCSI HCIOIb30BATh MPUHIUI  «KPOTYANUIIErO
IyTW», IIyTEM YMEHBUICHHUs KOJIMYEeCTBAa Jerajned B ysie. Hamnpumep, s
npeicTaBieHHOW Ha pucyHke 9.1 cxeMbl BO3MOXKHO COEAMHUTH IIECTEPHU U
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IIPOCTAaBKY MEXJYy HHUMHM B OJHY JeTanb. KOIM4ecTBO 3BEHBEB YMEHBIIUTCA U
JOIyCTUMAasl MOTPEHIHOCTh cTaHeT Oosbiie. OJHAKO 3TO BeAeT K KOHCTPYKTHBHBIM
YCIIO)KHEHUSIM, YAOPOKAET OCHACTKY U T.II.

[locne HaxOXAEHHS CPEIHUX 3HAYECHUW MOTPEIIHOCTEH OHU MOTYT OBITh
CKOPPEKTHUPOBAHBI: JI€Talb OOJBIINX JUHEUHBIX Pa3MEPOB MOKET UMETh OOJIBIIYIO
HOTPEIIHOCTh U HAa000poT. OHAKO KOPPEKLUs He JODKHA HapymiaTh yciosue (9.6).

MeTton oHON B3aMMO3aMEHSEMOCTH MOJIYYNII LIMPOKOE paclpOCTPAaHEHHUE MTPU
cOOpKE B YCJIOBUAX MAacCOBOTO ITPOU3BOCTBA.

[Ipumedanue. YcnoBusiMH COOpPKHM IpU MOJHOW B3aUMO3aMEHSIEMOCTH H B
APYrUX METoAaX, KOTOpble OyIyT pacCMOTPEHbI HUXKE, JOJDKEH OBbITh YYTeH He
TOJNbKO gAomyck Tx, HO W 3HaueHMss Ai max wunn Ai min U HUX TOJOXKEHUE
OTHOCHUTEJIBHO IIOJIA JOIYyCKa. OTO YYMTBIBAETCA IIPU HAXOXKICHUU JIMHEHHBIX
pa3MepoB JeTaniedl, BXOIAUIMX B COOpOYHYIO €AMHMIY. B JaHHBIX MeETOIUYEeCcKuX
YKa3aHUSAX B LENAX YIPOILEHUS pacueT JIMHEHHBIX pa3MepoB COOpHOM Lenu He
paccMaTpuBacTCH.

MeToa 4acTHYHOHM B3aMMO3aMeHsIeMOCTH. B CBS3U C BBICOKOM CTOMMOCTBIO
MIPOU3BOJICTBA MPU COOPKE 1O METOAY «IOJTHOM B3aMMO3aMEHSIEMOCTH» Ha MPaKTHKE
MOJyYUM NMPUMEHEHUE METOJ, KOT/Ia JIETalu y3Ja U3TOTABIMBAIOTCS C PACIIUPEHHBIM
JIOTTYCKOM (TTOBBIIMICHHOM MOTPEITHOCTHIO TaK, YTO MOJTYYaeTCs:

n<;m

Crporo roBopsi, Takoe MPOM3BOACTBO JeTajieil nemaeT cOOPKY HEBO3MOXKHOM,
OJTHAKO HMEETCs] BBUIY YTO B MapTHUU KaxJOW U3 JleTalied UMeeTcs paccesHue
pa3MepoB, KOTOPOE B CUJIYy JEHCTBUSA CIy4allHBIX ()AaKTOPOB MMEET BEPOSITHOCTHBIN
xapaktep (paccesHMHM TI0 HOpPMajJbHOMY 3akoHy laycca, JHMHEHHOMY 3aKOHY
CumIICOHA W JIp.) C IEHTPOM TPYIIUPOBAHUS B OJM3HM CPEIHETO 3HAYCHHS pazMepa
(pucynox 9.2). B mone momycka 61 (T - cpenHEKBaaApaTHYHOE OTKIOHECHHE pa3sMepa)
yknanbiBaetcs 99,99% Bcex geraneit B mapTuu. Eciim TOBOpPHUTH, UTO B TOJIE JOTyCKa
4t (95,4% Bcex peranei) YKIQABIBAIOTCSA pa3Mepbl JeTalici, KOTOpbIE MOTYT
coOuparbcsl B y3Jie 1O NMPHUHITUITY TOJHON B3amMmo3ameHsieMocTd, To 4,6% neraneit
OKaXXyTCsl OpakoMm.

PacdeT nomyCTUMBIX MOTPEHIHOCTENW COCTABISIONIMX 3BEHBEB PAa3MEPHOM ILIEMHU
MIPU «PABHOM BIUSHUU» BCEX 3BEHBEB YUMTHIBACT KOA(PGUIHUEHT pucka t , KOTOpHIH
ornpezensercs npueMieMbiM mpoueHTtoMm Opaka P,% . 3anaBascy P mo rpaduxy Ha
pucynke 9.3 Haxonsat 3HaueHue t. JlomycTrMasi HOTpeHOCTh COCTABISIONIUX
3BEHBHEB Pa3MEPHON HAXOAMUTCS 1O popMyIie:
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3akoH [aycca

w
V=

" sakon CuMncoHa

g

? g
= \d
z |
A min, - 66"
Aice -
o #Hi max

E== IOJIHBIE JIETAJIN [T BbPAK
Puc. 9.2 — PaccesiHue pa3mepoB neTainei

T
A = A
Ai tvZ-n (9.8)

rae A - ko3pdurent Gopmbl KpUBOI paccesiHus. B pacuerax mpuHUMAaeTCs:

1
/= =- 3aKOH HOpMaJILHOTO pactnpenenenus [aycca;

1
Z= __- 3aKOH paccestHus pazMepoB CHMIICOHA.
6
t

7 z B 4 5 ) 7 g g P.%

Puc. 9.3 — 3aBucumocTh pucka t ot BeposiTHoCcTH Opaka P

Jl1st paccMOTpeHus Bbllie uncieHHoro npumepa, rae TA = 0,05, n =6 npu P =

71

4,6% u, cooTBEeTCTBEHHO, t =2 u A 3aKoHa paccesiHus [aycca 9 Haxomum:
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CpaBHHMBas C TOTPENIHOCTBHIO COCTABJISIFONIETO 3BEHA IO METOAY «IOJHOM
B3anMo3ameHseMoctn» 0A4i = 0,0083 monydum mpumepHO B 4YeThIpe pasza OOJBIIYIO
JOMYCTUMYIO TIOTPEIIHOCTh, YTO YIEUIEBISAECT MPOU3BOJACTBO M KOMIICHCHUPYET
3aTpaThl Ha Opak 4,6% OT Bcex peTanei.

Metoa komnencauuu. [Ipu 3ToM MeToze AeTaau, BXOASIINE B COOPOUYHBIN y3ei
M3TOTaBIMBAIOTCA C elle 0oJiee MUPOKUMHU JOMYCKaMU Ha pa3Mephbl COCTABIISIIOIINX
3BE€HbEB TaK, UTO YCIOBHO MOXKHO 3aIKCaTh:

T, << D OA
i=1

B sToMm ciydae miist oGecriedeHust COOPKU ¢ 3aJJaHHOW TOYHOCTHIO 3aMBIKAIOIIETO
3B€HA OJIHO W3 COCTAaBIAIOUIMX 3BEHBEB BBIMOJIHAETCS C PACHIMPEHHBIM MOJIEM
nonycka. [lpuueM uU3roTaBIMBAeTCAd HECKOIBKO IITYK S3TOTO KOMIIEHCHUPYIOIIETO
3BeHAa AK C pa3MepamMu B TIpejeiiax pacHIipeHHOTro JOIMycKa

0Ax= A, max — A, min,

KOTOpLIﬁ HaXOIUTCA U3 YCIIOBHA!

n
oA =D 6N -T,
1=l . (9.9)

MeTo 3HAYUTENBHO YACIICBISECT TPOU3BOACTBO (M3TOTOBJICHHE) JCTAJICH.
Opnako, mpu 3TOM HEOOXOAMMO MMETh JTOCTATOYHO OOJIBIIONW KOMIUIEKT AeTaneil —
KOMIIEHCATOPOB U, IJIABHOE, BHITIOJIHSATH «IOKHYIO COOPKY», B PE3ylIbTaTe KOTOPOM
onpenaensercs: (hakTHUecKass MOTPENTHOCTh 3aMBIKAIOIIETO 3BEHA W IMOAOUPACTCS W3
KOMIUICKTa JI€Tab-KOMIIEHCATOP, NP YCTAHOBKE KOTOPOW 00ECIICYMBACTCS yCIOBHUE
cOOpKH.

Ha pucynke 9.4 mnpencraBieHa cxema y3ma omopsl poropa I'TIH-16, rae
KOMIICHCUPYIOIIUM 3BEHOM SBIsieTCs Koibllo 5. Ha ywyacTke cOOpkM ¢ pa3HbIMHU
pazMepamu 1o tonuuHe. Takas cOopka y3na TpeOyeT HHIMBUIYAIbHOTO METOA MpHU
BBITIOJTHEHUU PEMOHTHBIX U 3KCILTyaTallHOHHBIX Pa0OT.
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1 — crakan; 2,4 — NOAMHUITHUKH; 3 — POPCYHKA; 5 — KOJIBIIO KOMITCHCAIIHUH;
6 — MeIHas TpOKJIaKa
Puc. 9.4 — Cxema y3na nepenneit onopsl potopa asurarenst [ ' T/-16

Meton nopadorku (MeToa mpupadoTrku). Bo MHOTOM 3TOT METOA MOXOXK Ha
npenbi Ay, Jletanu nmoctymnaroT Ha cOOPKY C YBEIMYEHHBIMU MOTPEIIHOCTIMU TaK,

qTo0

T, << A
i=1

OnHa u3 neraneil (3BeHO) MMEET YBEJIWYECHHBIH pa3Mep UM HEMOCPEICTBEHHO Ha
ydyacTke cOOpku JopalaThiBaeTcs. DTO JOHKHO OBITh 3BEHO, YBEIMYHMBAIOLIEE

pasMepHyto 1iens. Benuunna npupabotku [1P Haxoautces u3 ycnoBus

D AT, =11,
i=1 .

Hanpumep, npu cOopke npurareneid Au-20, Tpedyemblil paguaibHbIA 3a30p 10
MPOTaYMBAaHUEM  METAJIOKEPAMUYECKHUX

jJomarkaM  TypOWUHBI  YCTaHaBIIUBAJICS
BCTaBOK YIUIOTHUTEIBHOTO KOJIbI[A NIOCIIE NPEABAPUTETHHON COOPKH U IPOMEPOB.

O6bem pabot 1o gopaboTKe 3apaHee Heb3sl ONPEACTUTh, CHUKACTCS KYJIbTypa
YTO SIBISIETCS CYIIECTBEHHBIM HEJAOCTATKOM TMPU 3HAYUTEIHHOM

IIpOU3BOJACTBA,
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YACIICBICHUNU U3IOTOBJICHUA gleTaneﬁ.

Metoa peryaupoBaHusi. DTOT METOJ OOCCICYCHHMS TOYHOCTH 3aMBIKAIOIIETO
3BeHA TakXkKe OJM30K K JIBYyM pPacCMOTpPEHHBIM BhIie. OJHO W3 COCTaBJISIOIIMX
3BEHBEB Pa3MEPHON I[ENMU KOHCTPYKTHUBHO BBIMIOJTHEHO TaK, YTO MOXKHO U3MEHSATH €ro
pasMep (mmaBHO) 0e3 kKakux JHOO H0paboTOK. DTO MOXKET OBbITh, HAIpPHUMED,
YCTAaHOBJICHHAsI B KOPITYC BTYJIKAa, UMEIOIIAs B ILEHTPE JKCICHTPUYHYIO PACTOUKY.
[Tpu moBOpOTE BTYJAKH B KOPITYCE CMEIMIACTCSI MOJIOKEHNUE OCH Bajla, YCTAaHOBIECHHOTO
B PacTOUYKy, OTHOCUTEIHLHO OCH KOpITyca.

b

Puc. 9. 5 — Cxema npuBoja MexaHHU3Ma ra3opacipeeicHus
nsurarens ALl — 62H1P

Tak KOHCTPYKTHMBHO BBIIIOJHEH Yy3€l IWIMHAPUYECKUX IIECTEPEH IPUBOAA
KYJQUKOBOHM IIaii0bl Me€XaHW3Ma ra3opaclpeesieHusl nopiiHeBoro asurarens Alll-
62UP, yctanaBimBaeMoro Ha camoliete AH-2. JIJisi ycTaHOBIIGHUS 33JaHHOTO 3a30pa B
3alleIVIEHUH IIECTEPEH MEXKOCEBOE PACCTOSHHME IIECTEPEH H3MEHSIETCS MOBOPOTOM
DKCLEHTPUYHON BTYJIKM BaJla OJHOM M3 LIECTEPEH. YIPOLIEHHAas CXeMa y3Jia IPUBOJA
MeXaHu3Ma rasopacrpeeiaeHus npejcTaBieHa Ha pucyHke 9.5. Batom ciydae
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T, << OA
i=1 .

Jlns  oOecriedeHus 3a3opa B 3alelUICHUHW C 33JaHHBIM JOMYCKOM TIpHU
paCUIMPEHHBIX AOMYCKaX Ha U3TOTOBJICHUE COCTABIISIIOLIMX 3BEHbEB HEOOXOAMMO

BBIITOJIHUTDH YCJIOBHUC!
n
JR=D6A-T,
i=1

R
Bennunna A SBISICTCS  PETYAUPYIOMMM  (KOMIIEHCHPYIOIINM)  3BEHOM
pa3MepHOW LIEMM M B JAHHOM IpUMEpE SIBISAETCS PE3YJIbTaTOM Pa3HOCTEHHOI'O
TOJIIIMH CTEHKU S 3KCLHEHTPUYHOU BTYIKU

AR = Smax - Smin_

Meron mno3BOJISIET KOMIIEHCHPOBATH 3HAYUTENIBHBIE IOTPEIIHOCTH OTIEIBHBIX
3BEHBEB, HAIIPUMEDP, PA3METKY OCEH OTBEPCTUM B KOPILYCE II0J CBEPJIICHUE OTBEPCTUHI
JUI YCTAaHOBKM BTYNOK. OJiHaKoO, /Uil o0ecredeHus 3a30pa B 3aleIUIEHUH C 33JaHHBIM
JOIYyCKOM HEOOXOAMMO BBINOJHATH IPEIBAPUTEIBHYIO (WIOKHYIO» COOpKYy ¢
U3MepeHHeM (aKTUYECKOro 3a3opa ¢ IOCIEIYIOIIMM PEryjJupoOBaHUEM  €ro
COOTBETCTBYIOIIIMM IIOBOPOTOM 3KCLIEHTPUYHOM BTYIKM M OKOHYATEJIIbHOW COOpKH.
KOHCTPYKTUBHO y3€1 yCIOKHAETCS, LIMKI COOPKU yBEINUUBAETCH.

9.4.5 HeoaHnopoanbie cOOpPOYHbIE MOTPEIIHOCTH

[Ipomiecc cOopku He cleAyeT paccMarpuBaTh KaK IMPOCTOE «CKIIAIBIBAHHE)
neraner B y3ne. llpu cOopke U 3aTsKke TraeKk MPUKIAABIBAIOTCA YCHIIHS,
o0ecreynBarolue TrepMETHUYHOCTh CTBHIKOB, HE PACKpbITHE COEAMHEHUH JeTajei,
HeoOxonuMble TIpU  paboTe y3Ja C pealbHBIMH Harpy3kamu JKCIUTyaTalluu.
BcenenactBue momaTiMBOCTM MaTepuania  JeTaiedl BO3HUKAIOT yrpyrue (MHorma
mIacTu4eckue) aedopmamui, KOTOpbIe BIMSIOT HAa BEIWYUHY 3aMBIKAIOIIETO 3BEHA
(3a30pa) B coeauHeHuH nertaneil. Hampumep, mpu cOOpke IIeCTEpeHYaToro Hacoca
BeIMYMHA OOKOBOTO 3a30pa MIECTEPEH 3aBUCUT OT YCIIOBUU 3aTSKKHU JBYX MOJOBUH
kopryca. Kak mpaBuiio, B CThIKE MOJIOBUHBI CTOUT Mpokianka. [Ipu mamom ycuiauu
3aTSKKA BO3MOYKHBI T€Yh IO CTBHIKY W OOJIBIINE BHYTPEHHUE MEPETEKAHMS C BBIXOJA
Ha BXoJ4 B Hacoc. [Ipum OombmioM ycWIMHM 3aTSDKKA BO3MOXKHO 3aKJIMHUBAHUE
niecTepeH B kopmyce. Jedopmarus mpokiIagky BRICTYIIAET B JAHHOM Clydae B POJIU
JOTIOJIHUTEILHOM MOTPEIIHOCTA Pa3MEPHOM I[ENMU MOMUMO TOTPEIIHOCTH  TOJIIUHBI
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CaMOM MPOKJIAAKHU. DTa AOMOIHUTENbHASA NOTPEITHOCTh CYUTAETCS HEOIHOPOIHOM,
T.K. 3aBUCUT OT YCWJIUH NpU COOPKE U MaTepuase NpoKIaaKH.

IIpeanonaras, 4To yCWJIAS B CTBIKE IIPOKJIAJKY HAXOLATCS B IIPEAEax yIpyrux
aegopManuii MaTepuana MpOKJIAIKA MOXKHO MOTYYUTh:

Arm=11-Qs

B, Fo (9.10)

rae /1 — TonmuHa TPOKIIAIKK;

En - Monyns ynpyrocTu NpoKIaaKu;

Fn - momans npokaaaku (IJI0IIaab CTHIKA);

Q3 - ycuue 3aTsHKKH CTHIKA.

B kadecTBe MpOKIagKKM UCIONB3YIOTCS pa3iMyHble MaTepualbl. pe3uHa, Gpuodpa,
dTopormiacT, MOpPaHWUT, OTOIICHHAs Meabr W Jp. BeIOOp Marepmana NpPOKIAIKH
OTIpEICIISIETCS] YIEIbHBIM JAaBICHHEM B CTHIKE 01 , KOTOPOE JOJKHO OBITH OOJbIe
TaBJICHUS Cpeabl Pc Ha BEIMYUHY TIPOKIIAI09HOTO Kodddummenrta m:

on=m:- Pc.

[Tpoxnamounbii KOd(DPUIIMEHT 3aBUCUT OT TeKydecTu cpenbl: m ~ 1,5 mms
MacjsSHBIX cpexr U m ~ 2,5 mis kepocuHa. Kpome TOro, w3 ycClIOBHH OOXaTHs
MPOKJIAKH HEOOXOUMO 00€CIICUUTh:

on min <dn <on max.

3HaueHus on MIN W dn Max OalTCA B CHEHUANIBHBIX CIPABOYHHUKAX IS

Pa3IUYHBIX MaTepPUAJIOB.
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JEKIHS 10

HepClIeKTI/IBLI Pa3BUTHUSA OPraHU3aAllUA PEMOHTA ABHALITMOHHOI TeXHUKH

B cBA3M ¢ DOCTyIuIeHMEM Ha DOKCIUTyaTallMI0 BO3AYLIHBIX CYIOB HOBOTO
nokosienus, Takux kak MJI-96-300, TY-204 u ap., Ha KOTOPBIX HE MPEITYCMOTPEHO
BBITIOJIHEHNE KalUTAJIBHBIX PEMOHTOB, B LEJISAX COBEPUICHCTBOBAHUS TEXHUYECKOTO
OoOCIy)KMBaHHUSI U PEMOHTa AaBUAIIMOHHOW TEXHUKH, CO3JIaHUSA YCJIOBHM Il Oojee
BBICOKOIO  YPOBHSl  MOAJEPKaHUS  JIETHOM  TOJHOCTHM  BO3IYIIHBIX  CYIOB
MunucrepctBo Tpancnopta P® yrBepamno pacmnopsbkenne ot 20.05.02 r. mo
co3nanuio L{eHTpoB TEXHUUECKOTO OOCITY)KMBAaHUS U PEMOHTA aBUAIMOHHOW TEXHUKHU
(Ileatp TOuP AT).

LleHTpOM TEXHHYECKOTO OOCTYKMBAaHHMSI M PEMOHTAa AaBUAIMOHHOM TEXHHUKHU
MOXeET sBIAThCS opraHuzamusi no TOuP AT, cnmocoOHasi BBINOJTHATH BCE BHUIBI
TEXHUYECKOrO OOCIYKUBaHUS, OIpPEAENIEHHbIE OpraHU3allMOHHO-PACHIOPSAIUTEIbHON
JOKYMEHTAIIMEeW KOHKPETHBIX THUIOB BO3AYIIHBIX CYIOB, TOPAOOTKU MO OIOJUIETEHIM
MIPOMBIIIJIEHHOCTH, MOJHBIM KOMIUJIEKC WJIM OTAEJIbHBIE 3JIEMEHThl KalHUTalbHOTO
pemonta (mns BC, rae nmnpeaycMOTpeH KanmuTaldbHBI PEMOHT), a TaKke
COOTBETCTBYIOIIAs] OCHOBHBIM IIpU3HAKaM, Npucymum Tosbko Llentpy TOuP AT.

OcHoBHbeiMU npu3Hakamu Llentpa TOuP sBnsrores:

a) Hamyue COOCTBEHHBIX aHTapoB (OTAILIMBAEMBIX B XOJOJHOM KIMMaTU4yeCKOM
30HE), MECT CTOSIHOK, Ta30BOYHBIX IUJIOIIAJ0K, HEOOXOJUMOIo KOJIMYECTBA
MIPOU3BOJICTBEHHBIX, BCIOMOTaTeIbHBIX IUIOMIACH 171 pa3MelieHus Jaboparopuii mo
oOcnyxuBanuio u pemoHty AuPD0O, maboparopuii HepaspylIaromEero KOHTPOJI,
TEXHUYECKOW JUArHOCTUKU, METPOJIOTMYECKHX IOBEPOK, IPYrux JadopaTopwuii,
PEMOHTHBIX MAacTepCKHMX, YYacTKOB TOATOTOBKHM IPOU3BOJICTBA, XpaHEeHHUs
MaTepuajgoB U KOMIUIEKTYIOIINX W3ENINM, aIMUHUCTPATUBHBIX MOMeIIeHU. LleHTpbI
TOuP AT ocHamarmTCs AOCTATOYHBIM KOJIHMYECTBOM TpeOyeMoro oO0OpyIOoBaHHUS,
MPUCTIOCOOICHU, WHCTPYMEHTA, W3MEPUTETHbHON TEXHUKH U JIOJDKHBI HUMETh
Pa3BUTYI0 CHCTEMY BHYTPEHHEW M BHEIIHEH CBSI3UM, COBPEMEHHbBIE CpEICTBA
JOKYMEHTUPOBAHUSl  BBINOJIHAEMBIX  paboT.  [Ipou3BoACTBEHHBIH  Mpoliecc
OpPUEHTHUPYETCS Ha MPUMEHEHHE KOMITbIOTEPHBIX TEXHOJIOTUA;

0) CIMOCOOHOCTH BBIMOJHATH B COOTBETCTBHHM C 3aKIIOYEHHBIMHU JOTOBOpaMU
mexay Llearpom TOuP u 3annTepecoBaHHBIMU OpraHU3AUSAMU CIEAYIOIINE PAOOTHI:

— COIIPOBOXKJIEHHE IKCIUTyaTallMM KOHKPETHBIX 3K3eMIusipoB BC, Bkitouas yder

HapaOOTKH, BEJCHHE MOHOMEPHOW JOKyMEHTalluh, BeaeHue ‘‘mena’”
TEXHUYECKOTO COCTOSIHMSI BO3AYIIHBIX CYyIOB; HPOBEPKHM TEXHUYCCKOIO
cocrosuus BC wMexay nepuomudeckumu — (PopMamMum  TEXHUYECKOTO
00CITy>KMBaHUS; OKa3aHWE TIIOMOIIM B  OpraHu3aluyd BbIIIOJTHECHUS

TCXHHUYCCKOI'O O6CJIY)KI/IBaHI/ISI; TCXHOJOINYCCKOC H MCTPOJOIHYCCKOC
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COINPOBOXKACHHUE;
BHITIOJIHEHWE  pabOT Ha  aBUAIMOHHOW  TEXHHKE TpPH  MPOAJICHHUH
MEXPEMOHTHBIX, HA3HAYEHHBIX PECYPCOB U CPOKOB CIIYKOBI;

paboThl, CBSI3aHHBIE C HM3MEHEHHWEM METOJIOB TEXHUYECKOH OJKCIUTyaTalluw,
CTpareruii TeXHU4eckoro oocmyxuBaHuss U peMoHTa BC (MX KOMITOHEHTOB),
OPOBOJAUMBIE TI0  COIJIACOBAaHUIO C  pa3pabOTUYMKOM, HM3TOTOBUTEIIEM
ABUAIIMOHHOW TEXHUKU, HAYYHO-UCCIICIOBATEILCKUMHU OpTraHU3aIUsIMH,
B3aMMOJICICTBUE HA TOCTOSHHON OCHOBE C HAay4YHO-HCCIIEI0BATEIbCKUMHU
opranuzauusMu, l[ocymapcTBeHHbIM LEHTpoM “be3omacHOCTh MOJETOB Ha
BO3/yIITHOM TPAHCIIOPTE” B YAaCTH WCIIOJIB30BAHUS OTPACIIeBON WH(MOPMAIIHH
no HagexHoctu AT, pecypcam U CpoKaM CIIyKObl, MEpPEJOBOTO OMbITa MO
TEXHUUYECKOMY OOCITY>KMBAaHUIO U PEMOHTY BO3IYIIHBIX CYAOB;

dbopMupoBaHue Ha cBOel 0a3e MOCTOSHHO JEUCTBYIOLIUX MPEICTAaBUTEILCTB
pa3paboTyMka M M3TOTOBHUTENS aBUALIMOHHOM TEXHHKU MO COMPOBOXKJIECHUIO
CO CTOPOHBI MPOMBIIIJIEHHOCTH TPOLECCOB TEXHUYECKOTO OOCTY>KHUBAaHHS U
peMoHTa  KOHKpeTHbIXx  TumoB  BC,  aBHAlMOHHBIX  JIBUTATENEH,
KOMIUIEKTYIOIIUX U3JIeTTUH;

KOHTpOJIb KauecTBa co cTtopoHbl LlenTtpa TOuP AT 3a BbINOJHSIEMBIMU
paboTaMu MPUBJICYEHHBIX UCTIOTHUTENEH.

[TpuopuretasiMu 3anadamu Llentpos TOuP AT sBnstores:

BHEJPEHUE CUCTEMbI MOJJICP>KaHUsS JIETHOM TOJHOCTH C MPOBEJACHUEM BCEX
BUJIOB TEXHUYECKOTO OOCTY)KMBaHHUS, OTICIBHBIX BHJOB PEMOHTA,
T0pabOTOK, MPOJJICHUS PECYPCOB U CPOKOB CIIYXKObl KOHKPETHBIX THUIIOB
BC B ycnoBusix oHOM opranuzanuu;

COBEPIIICHCTBOBAHUE dbopm OpraHu3aluu u yIpaBJeHUS
MPOMU3BOJICTBEHHBIX TporieccoB TOuP AT;

MOBBINIIEHUE TEXHUYECKOM W SKOHOMHUYECKOW 3(P(HEKTUBHOCTH 3a CUET
WCIOJIb30BaHUSI ~ MHTETPUPOBAHHBIX  MPOU3BOJICTBEHHBIX  IPOIECCOB,
CIIeIMaNn3allii, YBEIIMUYCHHUS 00bEMOB U CHUKEHHUS Ce0ECTOMMOCTH padoT;
pa3paboTka COBMECTHO C  pa3pa0OTUMKaMM W HM3TOTOBUTEISIMH
ABUATEXHUKH, 3aWHTEPECOBAHHBIMU  OJKCIUTyaTaHTaMH, OTPACIEBBIMU
HAyYHO-UCCIEAOBATCIIbCKUMH  OPTaHU3aIMSIMU  HOBBIX IPOTPECCUBHBIX
METO/IOB, TEXHOJIOTHH TEXHHYECKOTO OOCITYXHMBaHUS W  PEMOHTA,
U3MEHEHUM B perilaMeHTaX TEXHUYECKOro OOCIHY)KMBAaHHUS M PYKOBOJICTBAX
M0 TEXHUYECKOW OJKCIUTyaTallid, TMPEIJIOKEHUH 1O  MOBBIIICHUIO
Hajies)kHOCTH napka BC ¥ U3MEHEHUIO pecypCcoB U CPOKOB CIYXKOBbI;
ampoOarysi HOBBIX HOPMATUBHBIX IOKYMEHTOB IO BOMPOCAM TEXHUYECKOTO
00CITy’)KMBaHUS U PEMOHTA aBUAIIMOHHON TEXHHKH,;
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—  CO3JJaHME€ COBpPEMEHHOM cuctembl BeneHus “nena” BC, mnpoxomsmux
TexHuueckoe oOcnyxkuBanue W pemoHT B llentpe TOuP AT, ¢ uemnsio
TEXHHUYECKOM  TMONJEPKKU  MpoueccoB  skcmuryataunmu  BC g
aBHANPEAPUATHAN, NoNb3yomuxcsa ycayramu Llentpa TOuP AT;

—  CcO3JaHHe JUIS DKCIUIyaTaHTOB OJIarOMPUSTHBIX YCJIOBHUH [JIs 3aKITIOYCHUS
JIOTOBOPOB MO  OCYIIECTBIEHUIO KBATU(HUIIMPOBAHHOW TEXHHUYECKOU
noajepxku co ctoponsl Llentpa TOuP AT Ha nepuos Bcero »HU3HEHHOTO
[MKJIa KOHKPETHBIX BO3YIIHBIX CYJOB.

Hentpy TOuP AT pekomenayeTcss UMETh U PEaJM30BbIBAaTh IPOTPAMMY CBOETO
pPa3BUTHS, OPUEHTUPOBAHHYIO HA JOCTHKEHUE MUPOBOIO YPOBHS B JIEATEIBHOCTH I10
MOAJAEPKAHUIO JIETHON FOJIHOCTH BO3YIIHBIX CY/IOB.

Heutp TOuP AT, xak mnpaBuio, oOpa3dyeTcss Ha OCHOBaHUU 3asiBJICHUS
IOpUIMYECKOTO0 JIMIla U OJ00peHus KoMmMuccueu, HaszHadaemoint denepanbHbIM
areHTCTBOM  Bo3aymHoro TpaHcrnopta (DABT) MunucrepcTtBa TpaHcmopTa
Poccuiickoit ®enepanum.
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