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BBEJEHUE

Ha coBpeMeHHOM 3Tare pa3BUTHS TEXHUKH OCOOYIO aKTyaJbHOCTh MPHOOpeTaeT mpoliema MoBbI-
meHus: 3PGEKTUBHOCTH TEXHUYECKOM JKCIUTyaTalMy MammH. [Ipu ImpoeKTHMpOBaHWU HOBBIX 00pPa3loB
MaIlIMH KOHCTPYKTOPBI CTAPAIOTCs 00ECIICYNTh MHUHUMAJIBHYIO TIOTPEOHOCTh B TEXHHYECKOM OOCITYXKH-
BAIOT NPU dKCIUTyaTanuu. MneanbHON NpecTaBisieTcss Takasi CHUTyalus, KOrja Bce 0OCIyKHBaHUE CBO-
IMIIOCH K YXOJy 3@ BHEIIHUM BHAOM MamuHbl. OfHAKO A0 TaKOTO COBEPUICHCTBA aaieko. Kpome Toro,
CYLIECTBYET JJOBOJILHO OOJIbINAs TPYIINA MAIINH U YCTAHOBOK, B KOTOPBIX OTKAa3bl BIEKYT 3a COOOH CyIIie-
CTBEHHBIC M3/ICPXKKH WM MOTYT IIPUBECTH K KaTaCTPOPUUECKUM MTOCIEICTBUSAM C YEIIOBEYECKUMH JKEPT-
BaMHU. OTO OOBEKTHI aBI/IaL[I/IOHHOf/'I TCXHUKH, PAKCTHO-KOCMHUYCCKUC O6’b€KTBI, MallvHbl U YCTaHOBKH
TPAHCIIOPTHOTO Ha3HAYCHHS M MHOTOE JApyroe. B HUX TexHHYeckoe 00CITy)KHBaHHE JOJDKHO 0Oecredn-
BaThCS HE3aBUCUMO OT CTETIEHU COBEPIICHCTBA O0BEKTA IKCIUTyaTaI|H.

B Hacrosimiee BpemMs TeXHHYECKOE 00CITy)KUBaHUE SIBIISICTCS TPYAOEMKOH 1 foporocTosiiei chepoit
nesteabHOoCTH. Ha 105110 TeXHuYecKkoro o0cnyKMBaHUsI U PEMOHTa caMoJieToB npuxoautcs 25..30% o06-
el CyMMBI 3KCIUTyaTaIllMOHHBIX PACX0/I0B aBUATPAHCIIOPTHBIX NMpeanpusaTuii. @uHaHCOBBIE 3aTpaThl Ha
MPOMBIIIICHHBIX MPEANpHUATUAX ['epManuu cocrasisier exeronto ot 6 1o 10% ot croumocta 060pya0-
BaHusA. C y4eToM 3aTpar Ha 3alacHbIC YacTH, TEKYIIMH PEMOHT M OOCIy)KMBAaHHE ATHU PACcXOJbl COCTaB-
JIAIOT YCTBCPTYIO 4aCTh BCCX 3aTpaT NPCAINPUATHA. H3IICp)KKI/I Ha TEXHUYCCKOC 06CJIy}KI/IBaHI/IC U PEMOHT
JIETKOBBIX aBTOMOOMIICH cocTaBistOT 14% OT €XerofHol CyMMBI 3aTpaT Ha MX NMPHOOpETeHHE, M0 KOM-
npeccopam M Ky3HE4HO-TIpeccoBoMy obopynoBanuto -8...10%. He menbinme 3atpatsl U B cepe oOcmy-
’KUBaHUSI CTPOUTEILHO-TOPOKHBIX MAIIINH.

D¢ HeKkTUBHOCTH TEXHMUECKOW AKCIUTyaTallii MAIIMH 3aBUCHT OT MHOTHX (akTopoB. K uucmy oc-
HOBHBIX M3 HUX OTHOCATCS: YPOBEHb KOHCTPYKTHBHO-3KCILUTyaTaIl[HOHHBIX CBOICTB (HAIEKHOCTb M JKC-
ITyaTalilMOHHAasA TGXHOHOFI/I‘-IHOCTB), COBCPUICHCTBO MCTOAOB U CPCACTB TEXHUYECKOM OKCILTyaTaluu, Ka-
YECTBO MOJrOTOBKH IIEPCOHANA, ITyOHHA MPOpabOTKK H HAYYHOTO0 0OOCHOBAHUS IPOTPAMM TEXHUYECKO-
ro 00CITy’)KUBAaHUS U PEMOHTA M COBEPIICHCTBO OPraHU3aIIMH MPOLECCa TEXHUIECKOM IKCILUTyaTalny.

JIns opraHu3anyy TEXHUYECKOT0 00CTY)KMBAaHHS M KCIUTyaTalluy JI000r0 TEXHUYECKOro 00beKTa
H €ro COCTaBHBLIX qaCTeﬁ, B TOM 4YHUCJIC U TUAPOIIPpHUBOIA, HGO6XOI[I/IMO YMCTb OLICHUBATL €0 COCTOAHUC,
KOTOPO€ HENPEPHIBHO M3MEHSETCS IOJ BIMSHHEM BHEIIHUX M BHYTPEHHUX BO3MYIIAIONIMX (DaKTOPOB.
3HaHuEe COCTOSHHS OOBEKTa IMO3BOJSET MCIOJIB30BATH €r0 ONTUMAIBHBIM 00Pa30M, OCYIIECTBISTH pe-
MOHT B KpaT4aiIlne CPOKU U TEM CAMBIM TTOBBICHTH JI0JITOBEYHOCTb.

OmnpeneneHreM COCTOSHHSI TEXHUYECKOTO 00BEKTa M XapaKTepa ero M3MEHEHUS! BO BPEMEHHU 3aHH-
MaeTcsl TEXHUYECKas TMarHoCcTuKa. TeXHHYecKas AMarHOCTHKA - OJJHO M3 CPEICTB ONPEACTICHUS KauyecTBa
MallluH C LCJIBKO ITOBBIIMICHHUA HX HAACKHOCTH. HpI/IMeHCHI/Ie JUAarHoCTUKHu H€06XOI[I/IMO IJIL pCHICHUA
Pa3IMYHBIX TEXHUYECKUX 33/1a4 B PA3IMYHBIX YCIOBUSAX pabOTHI C MalIMHAMH. TaKUMHM 3a/la4aMH MOTYT
OBITh:

IPU SKCIUTyaTalluy - BBISIBICHHE OTKA30B M MX NMPHYHMH, HEOOXOJUMOCTH PETYINPOBKH arperaTton
NI UX 3aMCHBI, HCO6XOZII/IMOCTI/I OTIIPpaBKU C60pO‘IHI)IX CANHUI], arperaToB U MAalllMHBI B IE€JIOM Ha CIIC-
[UaJTM3UPOBAHHBIE PEMOHTHBIE IPEATIPUATHS IS TPOBEICHHS TEKYIIEro WM KalUTAIEHOTO PEMOHTA;

IpY TEKYIIEM PEMOHTE - ONpeeNieHHe JeTalell U Y3JI0B, MOJISKALINX 3aMEHE, a TAK)KE MEXaHM3-
MOB, TTO/IJIEXKAIINX PETYIUPOBKE; OIIEHKA Ka4eCTBAa PEMOHTA;

NpY KaTUTaJIbHOM PEMOHTE - OLIEHKA Ka4eCTBa PEMOHTA.

JlnarHocTtrka Mo3BOJISIET HA PAaHHUX CTaAUAX OOHApPYXUTh JAePEKThl U HEUCIIPABHOCTU W Ipeny-
NPEIUTh UX Pa3BUTHE WM YCTPAHUTh B Mpoliecce 00CTyKUBAHHS

CprKTypa TEXHUUECKOH JUArHoCTUKH BKJIIIOYACT B ceos JABa B3aUMOCBA3AHHBIX HAIIPaBJICHUA:
TEOPHIO PACIO3HABAaHUS M TEOPHUIO KOHTposiecrocoOHocTu. Teopusi pacno3HaBaHUsl, KOTOPYIO MHOTHE
WCCIIEZIOBATENIM PACCMATPUBAIOT B KAaUeCTBE TEOPETUYECKOW OCHOBBI Uil PEIICHUS 3a7ad TEXHUYECKOH
JIMAarHOCTHKH, UCITIOJIb3YETCS ISl MOCTPOSHHS AMArHOCTHUECKUX MOJENIeH 00bEKTOB TUarHOCTUPOBAHMS,
a TaKke pa3paboTKU aJITOPUTMOB PACO3HABAHMS U MTPABWII IPUHSTUS PEIICHUS.

Teopust KOHTPOJIECTIOCOOHOCTH BKIIIOYAET B ce0sl pa3paboOTKy CPEACTB M METOAOB MOJIyUYEHUs -
THOCTUYECKOW HMH(OpMAaIH, KOHTPOJIb TEXHUYECKOTO COCTOSHHUS OOBEKTa M MOMCK HEUCIPABHOCTEH.
ITo KOHTPOJIECTIOCOOHOCTHIO MOHUMAIOT CBOWCTBO M3JIeNHs 00ECHeunBaTh JIOCTOBEPHYIO OIEHKY €ro
TEXHUYECKOTO COCTOSIHUS M OOHapyKeHHe HeucrpaBHOcTed U oTka3oB. KoHTponecrnocoOHOCTs obecre-
YMBAETCS KOHCTPYKIUEH U3eNUs U CUCTEMOM TEXHUYECKOTO TMarHOCTUPOBAHMSL.
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Opranuzanysi TEXHUYECKOH NTUAarHOCTUKU MPEACTABISAET COO0N KOMILIEKC NEHCTBHIA, Cpeau KOTO-
PBIX ceyeT Ha3BaTh pa3pabOTKy METOA0JIOTNYECKUX OCHOB IIpOLECcca, BBIOOP U CO3AaHUE TEXHOIOTUYe-
CKHX CPEACTB IMAarHOCTHKH, PELIEHHE OpraHU3alMOHHBIX BOIIPOCOB CaMOI0 IIpolECca.

ITpu pa3paboTke METOOJIOTMUECKUX OCHOB PEIIAIOTCS pa3IMyHbIe 3a/1a4H, B TOM YHUCIIE:

BBIOOp cTpareruu (METOIUKH) AUATHOCTUKH,

BbIOOp BHJa MHPOPMALIMU O TEXHUYECKOM COCTOSIHUM OOBEKTa U ONpeAeIeHNEe JOCTOBEPHOCTH Ta-
Kol na(opMmanum;

BBIOOpP WIIH pa3paboTKa CIIocOO0B MOTyYEHUs TaKOW HH(OpPMAITUH;

pa3paboTKa MOJENIN OLEHKH TEXHUYECKOTO COCTOSHUS (MaTeMAaTHYECKON MO/IeTH O0BEKTA);

pa3paboTKa METOAUKH IPUHATHS PEILICHUSL.

[Tpu pazpaboTke CHCTEMBI AUATHOCTUKH MOTYT peliaThcs U APYTUE 3aauu, CBA3aHHBIE CO CIIe-
UKo paccMaTpuBaeMoro OOBEKTa M YCIOBHH €ro 3KCIUTyaTalldH: ONTHMHU3ALUs PACXO0B Ha
MPOBEJICHUE JMATHOCTHMYECKUX JCHCTBUI, HEOOXOIMMas CTENEeHb aBTOMATH3AIlMH JUArHOCTUYECKOTO
mmpouecca ¥ T.II.

Pa3BuTHE NMAarHOCTUKM TUAPABINYECKUX CUCTEM ONPEIEINISAETCS PEIICHUEM CIEAYIOUIMX Hay4HbIX
3a1a4:

aHaJU3 YCJIOBUH pabOThI THAPABINYECKON CUCTEMBI B PEaJIbHBIX YCIOBUSAX SKCIUTyaTalluu C OIpe-
JIeJIEHMEM OCHOBHBIX (PU3MUECKUX MPOLIECCOB, MPOTEKAIOIIUX B 3JIEMEHTAX FMIPOIPUBO/IA, U BIUSHUS UX
Ha BBIXOJHbIE (DYHKIIMOHAIBHBIC TTApaMETPBI THAPOCUCTEMBI;

pa3paboTKa M NMOCTPOEHUE TUArHOCTUYECKUX MOJEIEeH TMIPOCUCTEM M OTIENbHBIX (PYHKLIHMOHAb-
HBIX YYaCTKOB;

pa3paboTKa aJropUTMOB OLIEHKH TEXHHUYECKOIO0 COCTOSIHUS THAPOCHUCTEMBI a IEPUOJ IKCILTyaTa-
LIUH, TIPU BBIMOJIHEHUH TEXHUYECKOTO 0OCTYKHUBAHUS U B YCIOBHUSIX PEMOHTHOTO MIPEIIPHUSTHS;

pa3paboTka U BHEIPEHHUE YCTPOWCTB BCTPOEHHOI'O KOHTPOJII TEXHUYECKOIO COCTOSHUS I'MJIPOCH-
CTEMBI U €€ KOMIIOHEHT;

pa3paboTKa HHCTPYMEHTAIBHBIX CPEACTB U METOI0B KOHTPOJISI TEXHUUYECKOTO COCTOSHUS I'MIPOCH-
CTEMBI B IIPOLIECCE TEXHUUECKOIO 00CITYKUBAHUS U PEMOHTA;

pa3paboTKa ¥ BHEJPEHHE aBTOMAaTU3UPOBAHHBIX CPEJCTB KOHTPOJIS;

pa3paboTKa BOIIPOCOB MPOTHO3UPOBAHUS IMHAMUKH TEXHUYECKOTO COCTOSIHUS arperaToB THIPOCH-
CTEMbI B IpOIecCe IKCIUTyaTallud M ONTUMM3ALMU 114 3TOH OCHOBE MEPUOJUYHOCTH U 00BEMOB periia-
MEHTHBIX padOT HO TEXHUYECKOMY OOCITYKMBAHUIO.

MeTon0I0THYeCKH TEXHUYECKAs: JUArHOCTHKA OCHOBBIBACTCS HA TCOPUHM HAJEKHOCTH, HUCIOJIB3Ys
€e METO/Ibl, TSPMHUHBI U ompeenenus. HekoTopsie n3 HUX OyAyT B HalbHEHIIEM UCIOIb30BaTHCS B pado-
T€, B CBSA3U C UeM 11€J1eCO00pa3HO pacCMOTPETh UX 0C00O0.

TepMUHBI U ONpeNeNeHns, Kacalolecss TEOPUM HaAeKHOCTH, persamentupytorea 'OCT 13377-
75.

Hane)xHOCTh - 0JJTHO U3 OCHOBHBIX CBOICTB, OIIPEAEIAIONINX KauecTBO u3aenus. HanexxHnocts usze-
JMS - 3TO CBOMCTBO BBINOJHAThH 33JaHHbIE (YHKIHHU, COXpaHSIs BO BPEMEHHU 3HAUYEHUS yCTAHOBJIEHHBIX
9KCIUTyaTallMOHHBIX IOKa3aTeled B 3aJaHHBIX MpEJesiaX, COOTBETCTBYIOIIMX 3aJaHHBIM PEXKUMaM U
YCJIOBHSIM UCIIOJIb30BaHUS, TEXHUYECKOTO 00CTYKUBaHHS, PEMOHTOB, XpaHEHUS U TPAHCIIOPTUPOBAHMUS.

PaboTtocmocobHOCTh - cocTosiHME OOBEKTa, NMPH KOTOPOM OH CHOCOOEH BBIMOJHATH 3aJaHHBIC
(GyHKIMHU, COXpaHssd 3HAUEHUsS 3a/laHHBIX NapaMeTPOB B MpEJeNax, YCTAHOBIEHHBIX HOPMAaTUBHO - TEX-
HUYECKOU JOKyMEHTAIUEH.

OTka3 - coOBITHE, 3aKITI0YAIOIIEeCs B HAPYIICHUH pab0TOCTIOCOOHOCTH 0OBEKTA.

[lo xapakTepy n3MeHEHUs IapaMeTPOB, IPOUCXOSAIIETO 1O MOMEHTA BO3SHUKHOBEHMSI OTKA30B, OHU
MOTYT OBITh KJIacCH(ULMPOBAHBI HA BHE3AMHBIA U MOCTENEHHbIH OTKa3bl. [Ipu 3TOM BHe3amHbIN OTKa3
BO3HHUKAET B pe3yjbTaTe CKaYKOOOPa3HOrO M3MEHEHHsI OJJHOrO WJIM HECKOJIbKMX MapaMeTpoB, a MOCTe-
MEHHBIA - B pe3yjbTaTe MEUIEHHOTO M3MEHEHHs! OJHOIO WM HECKOJBKUX IapaMeTpOB TEXHUYECKOTO
00BEeKTA.

3ayacTyio MOSBIEHUE OTKa3a KaKOro-1ubo 3JeMEHTa CBSI3aHO C BO3HUKILIUM MEpe]l ITUM OTKa30M
Jpyroro »neMeHTa. BBy 3TOro oTkassl MOTyT OBITh KJaCCU(ULIMPOBAHBI HA HE3aBHCHUMBIE, BOZHUKAIO-
II1€ CaMOCTOSATEIbHO, ¥ 3aBUCUMBIE, SBJISIOUINECS CIEACTBHEM IPYIHX, paHee BO3HUKIINX OTKAa30B.

Wnorma 00BEKT mociie 0TKaza Kakoro-indo 3JeMeHTa ellle CoXpaHsieT paboTOCIIOCOOHOCTh U MOXKET

2



Jlexmm «OKcmTyaTanus THAPOMAIINH, THAPOIIPHBOIOB U CPENICTB THAPOITHEBMOABTOMATHKI. YacTs |

OBITh YAaCTMYHO HCIOJb30BaH, B 3TOM cilydyae Mo BO3MOXKHOCTH HCHOJIB30BAaHUS OOBEKTa pa3IMyalOT
MOJIHBIM OTKa3, 0 YCTPaHEHHs] KOTOPOrO MCHOJIb30BaHUE O0OBEKTA IO €ro Ha3HAYCHHUIO CTAaHOBUTCS He-
BO3MO>KHBIM, U YACTUYHBINA OTKa3, 10 YCTPAHEHHsI KOTOPOTO OOBEKT MOYKHO OTPAaHUYEHHO MCTIOIb30BATh.

[To xapakrepy ycTpaHEHMs OTKa3bl MOTYT OBITb Pa3/ieleHbl Ha ycToiuuBble, T.e. ycTpaHseMmble
JMIIb B pe3yJbTaTe Mep, MPUHATHIX Ui BOCCTAHOBJICHUS PabOTOCIIOCOOHOCTH, U CaMOYCTPaHSIOLINECS,
T.€. TAKHE, KOTOPBIE YCTPAHAIOTCS aBTOMAaTUYECKU WIIN IIPOU3BOJIBHO.

Hannune oTkaza B OOJNBIIMHCTBE CIIy4aeB MOXKET ObITh OOHAPYKEHO MO KaKOMY-JIHOO BHEIIHEMY
IIPU3HAKy HEMEJUICHHO IOCJIE €T0 MOSIBICHUA. B 3TOM ciay4yae OTKa3 CUMTAETCS OYEBHIHBIM WM SBHBIM.
Ecnu ke 1o BHEIIHUM NpHU3HAKaM OTKa3 OOHAPY)KUTh HEBO3MOXKHO, €T0 OTHOCAT K CKPBITBIM HIIU HESIB-
HBIM.

[Ipy anHanu3e BO3HUKIIMX OTKA30B IPEXKAE IBITAIOTCA YCTAaHOBUTH IPUYMHY UX BO3HUKHOBCHWS,;
IIPU ATOM OTKa3bl KJIACCU(PULUPYIOT Ha KOHCTPYKLIMOHHBIE, IPOU3BOJCTBEHHBIE U 3KCILITyaTallMOHHbIE.

OTKa3bl MOTYT OBITh KJIACCU(HUIIMPOBAHBI 110 MPUPOAE MPOUCXOKICHH. Pa3nuyaioT ecTecTBEeHHBIN
0TKa3, 00yCIIOBJICHHbI €CTECTBEHHBIMU PUYNHAMHU, U UCKYCCTBEHHBIN, BBI3BAHHBIN IPETHAMEPEHHO.

WNnorpa knaccuuupyroT 0TKa3bl 0 BPEMEHU MX BO3HUKHOBEHUs. Hanpumep, pa3nudaoT OTKas3bl,
BO3HMKILNE BCJEACTBUE CKPBITHIX J1€(EKTOB B Ipolecce UCHbITaHUM WM npupaboTku. Takue oTKazbl
Ha3bIBAIOT IPUPAOOTOUHBIMH.

[TpuBeneHHas Bbllle KiacCU(UKALUA OTKA30B IMO3BOJIAET IIPU AHAINU3€E BBIACHUTH JEHCTBUTEIbHYIO
MPUYMHY OTKa3a, MOHATH €ro CYIIHOCTh U pa3paboTaTh MEPOIIPHUATHUS TI0 €r0 YCTPAHEHUIO.

[IpenensHOE cOCTOSIHUE - COCTOSHUE 00BEKTa, KOTJa JaibHeIIas SKCIUTyaTalus Helejaecoo0pas3Ha
13-32 HEBO3MOXHOCTH MoiepkaHus 3 (GeKTUBHOM IKCIITyaTalluy Ha JJOMYCTUMOM YPOBHE, COXpaHEHUS
yCIIOBH 6€30I1aCHOCTH WJIM PEMOHT TpeOyeT OOJbIINX 3aTpar.

[Ipu ananm3e HAAEKHOCTH JIFOOOW TEXHUYSCKUN 0OBEKT paccCMaTPUBACTCS KaK CHCTEMa, MOICHUCTe-
Ma WJIH JJIEMEHT.

Cucrtema - 3T0 COBOKYIHOCTh COBMECTHO JEHCTBYIOIINX OOBEKTOB, KOTOPbIE MpeIHA3HAUYEHBI IS
CaMOCTOSITEJIBHOTO BBINOJIHEHHs YCTAaHOBIEHHOTO 3alaHusA. CucTeMa MOXKET pa3feiaThCsl Ha MOJCUCTE-
MBI, K&XJasi U3 KOTOPBIX MpeIHa3HaueHa Ui BBIOJHEHHS OINPEIeIEHHON YacTH OO0IIero 3amaHus. Jie-
MEHT - YaCTh CUCTEMBI, IPEJHA3HAUCHHAS JJIs1 BBIIIOJHEHUS ONpPENEICHHON (QyHKIMH.

[Ipu nuarHocTke TUAPONPHUBOAA MO CHCTEMOU 1LeJIecO00pa3HO MOHMUMATh BECh THAPONPHBO] B
nenoM. [loxcucremaMu MOTyT BBICTYIIaTh TaKU€ CTPYKTYPHBIE YACTH IPUBOAA, KaK YCTPOMCTBA IOAbEMA
U OIyCKaHUs I'py3a B KpaHax U MOrPYy34MKax, CEPBOIPUBOBI YIIPABICHU [TIOBOPOTOM MalIUHBI, THIPO-
TPAHCMHUCCHUU U JIp DJIEMEHTaMU SIBJISIOTCS HACOCHI, TMIAPOLMIHHAPBI U IPYTrue aBTOHOMHBIE Y3JIbI TH[-
pOIpHUBOJIA.

OCHOBHBIM MHCTPYMEHTOM OLIEHKH TEXHHUYECKOTO COCTOSIHUSA OOBEKTA ABISACTCS TaK Ha3blBAEMBIH
JMarHOCTHYeCKU npusHak. [log 1M arHocTHYECKUM MPU3HAKOM TOHMMAETCS KaKOH-TMO0 mapameTp Uiu
SIBJICHUE B 1I€JIOM, 3HAaYEHHE KOTOPOT0 MM AK€ HAJIMYNE MOXKET MCIIOIb30BaThCs AJI OLEHKN TEXHUYE-
CKOIr'0 COCTOsIHUSA. B 4acTHOCTH, Takoe SIBJIEHHE, KaK ITOCTOPOHHUM IIyM, BO3HUKAIOIIMM HA HEKOTOPBIX
pexxnmax paboThl THAPONPUBO/IA, YKA3bIBAET HA HApYIIEHUE HOPMAIbHOTO ()YHKIIMOHUPOBAHUS U MOXKET
KBaJTM(HUIIMPOBATHCS KaK OTKa3 MPHUBOJA.

HauOonee mpocTeiM sBISETCS Cloydaid, KOrJa MOKa3aHUs JAaT4MKa BBIXOJHOIO IapameTpa Hero-
CPEICTBEHHO, C JOCTATOYHOM TOYHOCTBIO, XapAaKTEPU3YIOT COCTOSIHAE NPUBOJA U MOKHO HE YUHUTHIBATh
BIIUSTHUE TIOCTOPOHHUX (PaKTOPOB.

Hanpumep, naBienue B ruipocucTeMe Mo3BOJSET CYAUTh O €€ (YHKIIMOHMPOBAHUH, TaK KakK Iaje-
HUE JIaBJICHHUsI HUKE HOPMBI CBHJIETEIIBCTBYET O BO3PACTAHUM YTE€UEK WIH Pa3pylIEHUU JIEMEHTOB, a I0-
BBIILICHHUE JABJICHUS - O 3aCOPEHUU MM OOJIUTEpally KaHAJOB paclpeenTeNel, 3akIMHIBAaHUN Ty H-
KEpPOB KJIaNaHOB U T. 1. TakuM 00pa3zom, 3Has GyHKIIMOHATIBHYIO CBSI3b MEX/y BBIXOJHBIMH MapaMeTpa-
MU ¥ XapaKTePUCTUKAMHU COCTOSHUHN (HEMCHPAaBHOCTSAMH), MOKHO CO3/aTh KapTOTEKy 0Opa3oB M3MEHe-
HUS [TApaMETPOB IS Pa3IUYHbIX NEPBUYHBIX HEUCIPABHOCTEN M THarHOCTUPOBATH COCTOSIHUS IPUBOAA
Hcnonp3yeMble TakuM 00pa3oM MapaMeTpbl Ha3bIBAIOTCS MPSAMBIMU AMArHOCTHYECKUMHU MpHu3Hakamu. K
HHUM MOYXHO OTHECTH, KpPOME PACCMOTPEHHOTO BBIIIE JABJIEHNUs, [T0Aa4y HAcOCa, YCWIME Ha IITOKE TUi-
POLMIIMHAPA, CKOPOCTh IABM)KCHMSI UCIIOJIHUTENBHBIX MEXaHU3MOB M JIPYrHMe IapaMeTphl, SBISAIOLIUECS
HOPMUPOBAHHBIMH XapaKTEPUCTUKAMU OOBEKTa B COOTBETCTBUU C TEXHHUUECKON JTOKyMEHTAIUEH.

Kpome npsiMbIX NpHU3HAKOB IPHU AMAarHOCTUPOBAHUU HCIIOJIB3YIOTCS KOCBEHHBIE NPU3HAKU. Takue
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MIPU3HAKH HETIOCPEACTBEHHO HE CBS3aHBI C PabOTOCIOCOOHOCTHIO O0BEKTA, OHM MPOSIBISIOTCS KakK J0-
MOJIHUTENbHBIE IPU (YHKIIMOHUPOBAHUU 00bekTa. K HUM, B 4aCTHOCTH, OTHOCUTCSI CKOPOCTb 3arps3He-
HUS paboyueit )KUIKOCTH U T.II.

B kauecTBe MareMaTHueckoi 0a3bl TEXHUUYECKas JUATHOCTHKA UCIIOJIb3YET TEOPUIO BEPOSITHOCTU U
MaTeMaTHYECKyI0 CTATUCTHKY, a TAaKXKe 3JIEMEHTHI OyJieBoi anredpsl, Teopuu rpadoB, KOMOMHATOPUKU U
Ap.

CUCTEMbI TEXHUUYECKOM SKCILIYATALIUA

OCHOBHOM 3a7a4ell TEXHUYECKOM SKCIUTyaTallud THAPOINPUBOJIOB SIBJISETCS MOJJECPHKAHUE HA KO-
HOMHYECKH OOOCHOBAHHOM YPOBHE HX HAJIeKHOCTH, oOecneunBaroneld Heooxoaumyo 3(h(eKTHBHOCTh
UCIOJIb30BAHUSA M 0€30M1aCHOCTh paObOThl MALIMH U 000PYJOBaHUS.

OOBIYHO WCTIONB3YIOTCS CIEAYIOUIME CHCTEMBl SKCIUTyaTallMu: 1O BBIPAOOTKH pecypca (Cpoka
ClIy>k0Bbl), 10 OTKa3a M /0 HNPEJOTKAa3HOTO COCTOsAHUA. B mocneaHeM ciydae ycTaHaBIMBAETCs ONpejie-
JICHHAs1 HOPMa BEPOSTHOCTH JOCTHIKEHHS IIPEJICIBHOTO COCTOSIHHUS.

CocTaBHOM 4acThlO CHCTEMbl TEXHHUUYECKOM SKCIUTyaTallUd SIBISETCS CUCTEMa TEXHUYECKOro 00-
CIy)XMBaHUS M PEMOHTOB: TEXHUYECKoe oOcmyxkuBanue 1o Hapabotrke (ITIIP - manoBo-
IpeayNpeIUuTeIbHbIX PEMOHTOB) U TEXHUUECKOE 00CITy>KMBAHUE 110 COCTOSHUIO O0BEKTA.

TexHuueckoe 00CIyKMBaHHWE HO HAapaOOTKE SBJSIETCS B HACTOSIEE BPEMs OCHOBHBIM JJISI TUIPO-
npuBooB. TexHu4yeckoe 00CIyKUBAaHUE U PEMOHTBI IIPOBOJSATCS B CTPOrO YCTaHOBIICHHBIE CPOKH B 3a-
BHUCUMOCTH OT HapaOOTKHU 00BEKTa, B KOTOPOM HCHOJB3YETCs THIPONpUBO. [t 3TOrO mpexycMaTpuBa-
eTcs NEepUOIUYECKU BBIBOJ M3 SKCIUIyaTallud MAlUHbI MM TE€XHOJOTMYECKOro o0OpyloBaHMs depe3
3aJJaHHbIe, KaK [IPABUJIO, pAaBHBIC TIPOMEXYTKU BPEMEHH.

B ocHOBY cucTembl 3a105keH MPUHLUI 0€30I1aCHOr0 CpoKa ciyObl (pecypca), COrlIacHO KOTOpOMY
IIPU IPOEKTUPOBAHUN OOBEKTA 3aKJIAABIBACTCA TAKOW YPOBEHb HAJIC)KHOCTH, KOTOPBIN OBl 00eCTIeYHI BbI-
COKYIO BEpPOSATHOCTh 0€30TKa3HOM pabOThl 1O OKOHUYAHMs CpOKa CIIy»KObl WM BBIPaOOTKU pecypca (pe-
3epBUpPOBaHKE N0 BpeMeHs1). Ho Tak Kak TEXHHUECKOE COCTOSIHUE KOHKPETHOT'O 00BEKTa 3aBHCUT OT MHO-
I'MX CIIy4yallHbIX YCIIOBHUH 3KCIUTyaTalluH, BEPOSTHOCTh O€30TKa3HOM paboThI 10JKHA ObITH O4E€Hb 0O0JIb-
II0H, YTOOBI 00ECTIEYUTh CaMble XY/IIINE YCIOBUS SKCIUTyaTalllu.

Takoe noBbllIEHUE YPOBHS HAJEKHOCTH OOBEKTOB B KOHEUHOM CYETE BBUIMBACTCSA B YBEIMUYCHHE
Macchl arperatoB U CTOUMOCTU. [ TOMMMO 3TOr0 MOXXHO OTMETHUTH U JIpyrue HepoctaTku cucreMsl I111P:
HE/I0MCII0JIb30BaHNE TEXHUUECKOr0 pecypca OCHOBHOM MAacchl OOBEKTOB U UX JIEMEHTOB, HaXOASLIMXCS
B 9KCIUTyaTalluy, JUTUTEIbHBIC IPOCTON MAIIMH U TEXHOJOTHYECKOTO 000py10BaHHS, 3HAYUTEIbHbIE TPY-
7103aTpaThl, BbI3BaHHBIC 3AMEHOM arperatos, BbIpa0OTABLIMX HA3HAYEHHBIN pecypc, a TakkKe MOJTHOM Min
YaCTUYHOM pa30opkoit u AedexTanueil npu cpegHeM WM KamuTaJIbHOM PEMOHTE, OOJbIINEe MaTepUallb-
HBbIE 3aTpaThl Ha IPHUOOpPETEeHnE OOMEHHOro (POH/1a 3aIACHBIX YaCTEH.

CyIecTBeHHbIM HEIOCTATKOM SIBJISETCS M TO OOCTOATENBCTBO, YTO HEONPABIAHHBIE MTPOBEPKH ar-
peraToB ¢ UX paz0OpKoi, caMu 10 ce0e BHOCAT U3MEHEHHUS B UX CTPYKTYPBI, YTO MOXKET NIPUBECTHU K yBe-
JTMYEHHUIO BEPOSATHOCTH OTKA30B IOCIIE PEMOHTOB.

TexHnueckoe 00CIy)KMBaHUE U PEMOHT IO COCTOSHUIO 00BEKTa SBISIOTCSA NEPCHEKTUBHOM cucTe-
MOi1, o3BoJIsIONIEH U30ekaTh HenocTaTkoB, npucyumx cucrteme IITTP. Takas cucrema no3Bosser uc-
MOJIb30BaTh (PaKTUUECKUH 3amac paboTOCIIOCOOHOCTH KOHKPETHOIO arperara ¢ y4eTOM HEU30€KHOCTH
OTKJIOHEHUH KOHCTPYKTHUBHBIX M TEXHOJIOTMYECKHX MAapaMEeTPOB B MpoIlecce MPOU3BOICTBA U IKCILTyaTa-
AU,

TexHuueckoe 00CITy)KMUBaHUE U PEMOHT MO COCTOSIHUIO MOTYT OBITh JABYX BHJOB C KOHTPOJIEM Ha-
paMeTpoB U KOHTPOJIEM YPOBHS HaJIC)KHOCTH.

TexHnueckoe 0OCTyKMBAaHUE U PEMOHT C KOHTPOJIEM MapaMeTpoOB MpEeayCMaTPUBAIOT JKCILTyaTa-
IIUIO TUAPOTIPUBOIA IO IPEOTKA3HOTO COCTOSHHS.

JUIS 5 peKTUBHOTO PUMEHEHHS 3TOW CUCTEMBbI HE00X0IMMO pa3pabaThiBaTh CIOCOOBI OOHApYKe-
HUS (T.€. METOJBl TEXHHUECKOW JUATHOCTHKH) HEHCIIPABHOCTEH, KOTOphIe [TO3BOJIMIIN MPEKPATUTh IKC-
IUTyaTaluo 00bEKTa NP ONPEAETICHHON BBICOKOW CTENEHH BEPOSTHOCTH BO3HUKHOBEHUS OTKa3a. Takas
CHUTYyaIlsi MOXeET OBITh OIpe/iesieHa MTPH HETPEPHIBHOM KOHTPOJIE 32 3HAYCHUSIMH MapaMeTPOB, XapaKTe-
PU3YIOIINX PabOTOCIIOCOOHOCTH OOBEKTA.

TexHMueckoe 0OCTy)KUBaHHE C KOHTPOJIEM YpPOBHS HAJEKHOCTH MPEIyCMATPUBACT MPEKPAICHHE
9KCIUTyaTallii MPH BO3HUKHOBEHMHU OTKa3a. IIpu 3ToM mojpasymeBaeTcs, 4TO OTKa3 HE MOKET BBI3BATh
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KaTacTpO(PUUECKUX WM JOPOTOCTOSIIUX MOCIeNCTBUI. B mpoTHBHOM ciyyae paboTOCOCOOHOCTh 00b-
eKTa JOJDKHA OBITh 0OecrieyeHa pe3epBUPOBAHNEM CUCTEM WM arperatoB. TeXHHUecKoe 00CIyKUBaHHE C
KOHTPOJIEM HAJEKHOCTH TpeOyeT HEeNpephIBHOTO aHAIM3a PE3yIbTaTOB AKCIUTyaTalluy C IeNbio o0ecre-
YEeHHUS] ONEPAaTHBHOIO PEearnpoBaHMs Ha MOSBIECHHE OTKA3a, MPOBEJCHNE HACTPOCYHBIX U PETyIUPOBOY-
HBIX Pa0OT, COOTBETCTBYIOLICTO PEMOHTA MJIM 3aMEHbI arperatoB W T.A. [ 3TOro JOHKHBI OBITH CILIa-
HUPOBAHBI U OCYIIECTBIECHBI MEPOIIPUATHS 110 CO3AAHUIO HEOOXOANMBIX YCIOBHH JJISI PEMOHTA: CO3/1aHbI
MIPOU3BOJICTBEHHBIE MTPEIIPUSATHS 110 PEMOHTY, 00ECIIeUeH 3amac 3arnacHbIX YacTei  T.II.
IKCIINIYATAIHUOHHASA TEXHOJOI'NMYHOCTDb ' IPOITPUBO/JIA

DKcIuTyaTalMoOHHAs TEXHOJIOTHYHOCTh -  3TO IPUCHOCOOICHHOCTh THAPONPUBOA K
obictpoMy # 3((EeKTHBHOMY BBINOJIHEHHIO pPA0OT IO TEXHUYECKOMY OOCITYy’KMBAHUIO U PEMOHTY B
peanbHBIX YCIOBHAX 3KCIUTyaTanuu. TpeOoBaHus K THAPOOOOPYIOBAHHIO,00ECTICUHBAIOIINE

9KCIUTYaTallMOHHYIO TEXHOJIOTUYHOCTh, 3aBUCSAT BO MHOTOM OT YCJIOBHI MPUMEHEHHS THIPOIPHBO-
na. O6mme TpeOoBaHUS IKCILUTYaTAIIMOHHOW TEXHOJIOTHYHOCTH cieaytontue [1]:

KOHCTPYKIMSI THIPONPHUBOJA JOJDKHA OOECIeunBaTh BO3MOXKHOCTh OOHApYKEHUs BHELIHEH He
TepMETUYHO cTa 06€3 MPOBEACHHUS IEMOHTAXHBIX padoT;

OIlpe/ieTICHNe BHYTPEHHEH HETEPMETUYHOCTH JIOJDKHO ITPOBOJUTHCS 0€3 IEMOHTaXa arperaTos,

K TpyOompoBogaM JOoKeH OBITH oOOecriedeH CBOOOIHBIN JOCTYI JJisl MPOBEPKU MX COCTOS-
HUSI U 3aMEHBI;

rHAPOOAKH JOJDKHBI OBITh JIETKO JOCTYITHBIMU M ChbEMHBIMH;

(GHUIBTPBI TUAPOCUCTEMBI U 0AKOB JOJKHBI OBITH JIETKO JOCTYITHBIMH ISl 3aMEHBI;

HACOCHI, TUAPOJIBUTATENN U IPYTHUE arperaThbl TOJHKHbBI YCTAHABIMBATHCS TaK, YTOOBI 00ECIICUNUTh
JIETKHH IEMOHTAXK;

JOobKHA ~ OBITh  OOecriedeHa  BO3MOXKHOCTH — KOHTPOJSL — MApaMeTpPOB, XapaKTEPU3YIOMINX
paboTOCOCOOHOCTH THAPONPUBO/IA;

IpY IEMOHTAXE arperatoB HE0OX0AUMO 00ECIEUNTh OTCYTCTBHE MPOTEUYEK paboveid )KUIKOCTH,

JOIDKHa ~ OBITHh  NIPEIyCMOTpPEeHAa yHHQUKAIWs  THAPOArperaTtoB  CO CPABHUTEIHHO He-
OOJIBIIMM HA3HAYCHHBIM PECYPCOM.

DKCIUTyaTallMOHHAsl TEXHOJIOTUYHOCTh XapaKTepU3yeTcsi 0O0OOIIEHHBIMA M eIMHUYHBIMUA KOJIHYe-
CTBEHHBIMHU IOKa3aTeNsIMu. [ pynma 00001IIeHHBIX MTOKa3aTee XapakTepu3yeT CBOMCTBA KOHCTPYKIIUH B
LIEJIOM M OIPEEIISIeTCSl CyMMapHBIMH 3aTpaTaMU BPEMEHH, TPyJa U CPEACTB Ha TEXHUYECKOE 00CITYKH-
BaHUE, PEMOHT, NMpoduIaKTUYecKre paboThl U T.1., T.€. IOKA3aTEJIIMU NIEPUOJIa IPEOBIBAHHS TEXHOIOTH-
4ecKOro 00OpyZI0BaHMS U MalIMH B HEPAOOTOCHOCOOHOM COCTOSIHUM 3a OTIPEICICHHOE BPeMsl IKCILITyaTa-
M.

OnuuM 13 0000IICHHBIX TOKA3aTeIel SKCIUTyaTallMOHHON TEXHOJIOTUYHOCTH SBIIsIETCA KOd(duiu-
€HT TOTOBHOCTH, KOTOPBIN OIpEesseTcsi Kak BEPOSATHOCTh TOTO, YTO OOBEKT OKaKETCsl paboTOCIoco0-
HBIM B NIPOU3BOJIBHBIH MOMEHT BpeMeHH. [Ipu SKCIIOHEHIINAaIbHOM 3aKOHE PAaCHpeIeIeHus] OTKAa30B 00b-
eKTa KO3((UIHEHT TOTOBHOCTH ONPEIEIAETCS BEIPAKEHUEM

K, =TAT,+ Tp) w

rae To - HapaOoTka Ha oTKa3, Ts - cpeiHee BpeMsi BOCCTAHOBJIEHUS 11OCIIE OTKa3a.

EnvHuvHbIE MOKa3aTeNn XapakTepU3yIT TEXHUYECKHE CBOMCTBa KOHCTPYKIIMU THIPOMPHUBO/IA B
[EJIOM U ero (pyHKIIMOHANBHBIX AJIEMEHTOB. VX OmpenensioT Ha OCHOBE CHENHANbHBIX UCCIEIOBAHUA U
JAHHBIX, TIOJTYYEHHBIX B IpoIecce dKCIuTyaTanud. K 4nuciay eqMHUYHBIX MOKa3aTeNeil OTHOCATCS K03(]-
¢unmentsr nocrynHoctu Kn, nerkocsémuocts KN, B3aumozamensiemoctu Ks, koHTpoenpuroanoctu Kk,
yauukanuu u ctagnapruzanun Ky. Koagdumnuent nocrynmuoctu

K.ﬂ = TM""(TWH_-T rmﬂ), (1-2)
rae T™M — TpyIOE€MKOCTh BBIMOJHEHHS PAOOTHI B YCIOBUSIX PEMOHTHOTO TPEANPHATHS, dei.-a; TIIC
- TPYAOCMKOCTDb BBIIIOJTHCHUA pa60TBI HETIOCPCACTBCHHO HA MCCTC DKCIUTyaTalluu, 4CJI.-4; TI[,Z[, - Tpyao-
€MKOCII, JOITIOJJTHUTCIIbHBIX pa60T (CHHTI/Ie " YCTaHOBKa KPBIIICK, JIIOKOB, ICMOHTAaXXa pAaA0M YCTaHOBJICH-

HOTro 000py/I0BaHUs, HE TIOJUIEXKAIIETO PEMOHTY | T.J.), Yell,-4.
JlerkocbeMHOCTb arperaToB XxapakTepusyeTcs: Ko3ppuirenrom



Jlexmm «OKcmTyaTanus THAPOMAIINH, THAPOIIPHBOIOB U CPENICTB THAPOITHEBMOABTOMATHKI. YacTs |

Ky= I - ﬂx'rﬂ_M__:" T;[_M_ " (1.3)

rae ATna.m), " npeBbIieHHe TPYAOEMKOCTH JIEMOHTAKHO-MOHTKHBIX Pa0OT 1O CPaBHEHUIO C HOP-
MUPOBAaHHBIM 3HaueHUEeM T, MPUBEIEHHBIM B HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIUsl WA TPHUHS-
THIM HO aHAJIOTUU C NMOJA0OHBIM U3/ICIUEM.

Koaddunment "

Kp =1 - Tap/( Tag+ Taa) , (1.4)

rae Trig - Tpy10eMKOCTh NOJATOHOYHBIX M IIPOBEPOYHO-PETYIMPOBOUHBIX paboT MpU 3aMeHe arpe-
rara, 4eil.-u.
KosdduuneHT KOHTpoaenpuroaHocTu

ZTL'kI
1
ST, -k, +i T,-k,
' '~ (1.5)

rae T, - TpyZ0eMKOCTh KOHTPOJISL I-r0 arperara, He TPeOyrOIIero AeMoHTaxa; T, - TPYJI0eMKOCTb
KOHTpOJIA J-F0 arperata, TpeOyIOIIEero AeMOHTaXa; K, U L] -4acToTa KOHTPOJIs arperatoB (B TEYCHUE MEXK-
PEMOHTHOTO TIEpHOAa), HE TPEOYIOMHMX U TPEOYIOIINX IEMOHTa)XXa COOTBETCTBEHHO; Mr H [TH — uucio
arperaToB, TPEOYIONIMX U HE TPEOYIOIUX AEMOHTaXa ISl KOHTPOJISI COOTBETCTBEHHO.

VpoBeHb yHH(UKALUYT U CTAHAAPTU3ALUH OLEHUBAIOT KO3 ULneHTOM

Ky = Ny/( Npy + Ny), (1.6)

rae Ny - gncino yHu(pHUUIUPOBaHHBIX AeTanell U y310B B rugponpuBoae; NU.y. -uncino HeyHupum-
POBAHHBIX JETANEN U Y3JIOB.

1.3. [InanupoBaHue TEXHUUYECKOTO 0OCTYKUBAHUS U PEMOHTOB

[TraHupoBaHUE TEXHUIECKOTO OOCTYKUBAHHUS U PEMOHTOB 3aKJIF0OUAETCS B BEIOOPE TAKHMX MEPUOJIOB
BPEMEHHU MEXIY TEXHHYECKUM OOCIyKMUBAaHHEM U PEMOHTAMH U ONpPEAEICHUU TaKOro 00beMa PEeMOHT-
HBIX U NPOPHIAKTUYECKUX PabOT, KOTOpbIE Obl MO3BOJIMIN SKCILTyaTUPOBATh OOBEKT C MAaKCHUMAaJIbHOU
s dexTuBHOCTHIO. [IpH MIIaHUPOBAaHUM TEXHUUYECKOTo OOCITY)KMBAaHUS MPUXOJIUTCS yUYUTHIBATh J1BA MPO-
TUBOPEUMBBIX 00cTosATENbCcTBA. C OJHON CTOPOHBI, MEXPEMOHTHBIN MEPHO JODKEH OBITh KaK MOXKHO
O0sbIIMM, YTOOBI HE MpEphIBaTh 3KCIUTyaTallMi0 MAIlWHBI, a C JAPYIOi CTOPOHBI, MPU €ro yBEINYECHUU
BO3pacTaeT OMacHOCTh OTKa30B M YMEHBIIIEHUE 0011ero pecypcea [3].

[Ipu mpuHATON cUCTEME TUIaHOB O-TIPEAYIPEAUTENBHO I'0 00CTYKUBAHUS U PEMOHTA IpeAyCcMaTpu-
BAIOTCS TMIEPHOAMYECKUE OCTAHOBKM MAIIMHBI Yepe3 3aJaHHbIe, KaK MPaBUJIO0, paBHBIC TIPOMEXYTKH Bpe-
MeHH. O0BeMBbl MPOPUIAKTUYECKUX K PEMOHTHBIX PabOT M COOTBETCTBEHHO AJIUTEIBHOCTh MPOCTOS Ma-
IIMHBI Ha TeXOOCITy)XMBaHWU W B PEMOHTE HEOJWHAKOBBI, TAK KaK TEXHUYECKOE COCTOSIHHE 32 MEPUO.T
SKCIUTyaTalliil M3MEHSEeTCs MO-pa3HOMYy. B 3aBUCHMMOCTH OT pa3iMyHBIX YCJIOBUH SKCIUTyaTallMd Hapa-
OOTKH JT0 OTKa3a y3JI0B U JIeTallel THAPOIIPHBOA U3MEHSIOTCS B ITMPOKKX TIpeIesax.

CoBpeMeHHbIE TEXHHYECKHE BO3MOXKHOCTH TI03BOJIIIOT OCYIIECTBUTH PEMOHT M BOCCTaHOBHTH
yTpayeHHYI0 paboTOCTIOCOOHOCTD ISl JIFOOBIX OTKA30B MalllMH (KpOMe pa3pyLIeHHs] MAIUHBI B PE3YJib-
TaTe KaracTpodsl). OJHAKO 3a4acTylO Takue JEHCTBHs dKOHOMUYecKH HeaddekTuBHb. He cienyer 3a-
OBIBaTh W O TOM, YTO BCJIEJCTBHE CHENM(UKHA MPOU3BOJCTBA TUAPOIPHBOJIOB (HATMYHE MPEIU3NOHHBIX
JieTajel, UCIob30BaHNEe CEJIEKTUBHONW COOPKU M T.II.) B YCIOBHSIX PEMOHTHBIX MPEANPUSATHI HE Bcerna
yAaeTCsl TOCTUTHYTh MEPBOHAYAIBHOTO YPOBHS HAJCKHOCTH.

I'maponpuBoj ABISIETCS YaCThIO MAIIMHBI, IOITOMY CUCTEMY OOCITY>KHBAaHUS M PEMOHTA TUAPOIIPH-
BOJIa TUIAHUPYIOT C YYETOM MEPUOJUYHOCTH PEMOHTOB MAaIIHMHBI B 11esioM. C Jpyroil CTOPOHBI, CHCTEMA
00CITy’)KHBaHUS U PEMOHTA MAIlIMHBI I0JIKHA YUYUTHIBATh BEPOSITHOCTh OTKA30B THAPONPHUBO/IA,

B nmpomexxyTkax Mexay MepHOAMYECKUMH PEMOHTAMH BBITIOIHACTCS MEKPEMOHTHOE OOCTYKHBa-
HUE A OPeyNpeXaAeHUs OTKAa30B U JMKBUAALUU UX TOCIEACTBUU. MEXpEMOHTHOE O00CIyXKHUBaHHE
BKJIIOYAET B ce0sl MepruouuecKre, 3apaHee IIaHUpyeMble OCMOTPBI, TIPU KOTOPBIX MPOU3BOIAT Mpodu-
JTAKTUYECKHE MEPONPUATHS, IMATHOCTUKY CUCTEMBI U Y3JIOB U HEOOXOJUMBIN HETPYA0EMKHI PEMOHT.

Kpome Toro, mockoibpKy CyIIeCTBYET BEPOSTHOCTh OTKA30B 3JIEMEHTOB B JIFO00 MOMEHT BpEMEHH,
MIPOU3BOJIUTCSI MEKPEMOHTHOE OOCITy)KMBaHUE MO MOTPeOHOCTH. Takoi BHUJ TEXHMUYECKOTO 0OCITyKHUBa-
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HUS NIPUMEHSETCS MPU 3apaHee NPEeIyCMOTPEHHOM METOJE IKCIUTyaTallMM 0 OTKa3a WM NpU OTKa3ax,
BO3HHUKIINX B MEKPEMOHTHBIN NIEPUOJ, DKCILTyaTalluN.

Taxum 0Opa3oM, cHCTEMON TEXHHUYECKOTo OOCITY)KMBAaHUS M PEMOHTOB IpPEAyCMaTPUBACTCs TaKOU
KOMIUIEKC MEpOIPUITUM, KOTOPBIM IOJKEH 00ECeuuTh MOJAEp)KaHUEe U BOCCTAaHOBJIEHUE pabOTOCIO-
cobHocTn MamuHbl. OCHOBHOH 3a/1aueid, KOTOpasi BOZHUKAET MPH Pa3paboTKe TaKOH CUCTEMBI, SIBISETCS
palMoHaIbHOE pacIpeielieHue 00bEMOB PEMOHTHBIX pa0dOT M Ha3HAYEHHUE UX MEPUOJUYHOCTU TaKUM 00-
pa3oM, 4To0ObI 00ecieunTh TPeOOBAHUS HA/IC)KHOCTH C MUHUMAJIbHBIMU 3aTpaTaMH BPEMEHHU U CPEJICTB Ha
peMoHT MamuHbl. [lepuoandanocts T,, peMOHTa MalIMHBI ONIPEENIAETCS COAEP)KAaHUEM PEMOHTHBIX padoT
U CPOKOM CITy>KOBI JieTanu win y3ia. OHaKo pelieHre O BKIOYCHNUH JaHHOW JeTaly WIH y3j1a B TOT WIN
WHOW BHJ] PEMOHTA OCJIOKHSETCS TE€M, YTO UMEET MECTO pacCesHUe AECHCTBUTEIbHBIX CPOKOB CITyXKOBI.
OmunboyHOE peleHne MOXKET IPUBECTU K HEJOUCIIOIB30BAHNIO IOTEHLUATIBHOIO CPOKA CIIYKOBI 1eTanu
WIM y37a WIM K BO3PAacTaHMIO BEPOSTHOCTU OTKa3a B MEXpEeMOHTHbIM mepuox. Ha puc. 1.1 nokasana
KpHUBas IUIOTHOCTU BEPOSITHOCTU OTKa3a TEXHUUYECKOTo 00bekTa. JlelCTBUTENbHBIN CPEIHUM CPOK CITY K-
0b1 Tcp 37€CH OIpeieNIeH KaK BpPeMs, COOTBETCTBYIOIIEE MAKCUMyMY KPHBOH, T. €. MAKCUMaJlbHOH Bepo-
ATHOCTH BBIXOJIA U3 «POsI JAHHOTO 00beKTa. Bech cpok ciry>kObl MOXKET OBITH pa3/iesieH Ha K yY4aCTKOB, IO
YHCITy MEKPEMOHTHBIX Nepruo0B T, MpH 3TOM Ha3HAuUEHHBIN pakTuyeckuii cpok ciyxk0bl T =k T,,. B
3aBHCUMOCTH OT BEJIMYUHBI PACCESIHUSI CPOKOB CIIY>KOBI JIeTallell IPU CpeTHEM CpOKe CITy>KObI Tep 60IB-
1IeM, 4YeM IIepUO]] BPEMEHH JI0 I1-TO IIaHOBOro peMoHTa {Tcp> 1 Ti), BO3MOXHBI ClIe1yIOIINEe BApUAHThI
Ha3zHauyeHUs Tn M COOTBETCTBEHHO IUIAHBI PEMOHTHBIX PadoT.

1. PeMOHT [peTaJleH M Y3JIOB OCYLIECTBIETCA MNpU N-M IUIAHOBOM PEMOHTE, T.€. Ha3Haya-
ercst T 1= n-Tn nmanoBoM

A T¢ ‘ Tn
:I. l
2 L Ta | /"\
P
o |
|
&
n-1 n n+1 t
TCD

>
Puc. 1.1. Pacripenenennie BpeMeHH pPEMOHTOB
I[Ippy >TOM HMeeT MecTO HEKOTOpas BEpPOSTHOCTh OTKa3a JAETadd [0 HACTYIUIEHHs N-TO
pemoHTa.  Ecim oTka3 HacTynui 10 IUIAHOBOTO PEMOHTA, TO JE€Tajlb PEMOHTUPYETCS WM 3aMEHSEeTCS
IIPU MEKPEMOHTHOM OOCITyKMBaHUHU. Takoil BapHaHT PEMOHTa IeJieco00pa3eH, €ClId BEPOIATHOCTh a OT-
Ka3a HEeBEJIMKa, a BEPOSATHOCTh 0e30TKa3HO# paboThl P(t) HaxomuTCs B mpeenax 3aJaHHbIX HOPM

P(t)=B=1-02Pyopu(t).

2. PemoHT neranu ocymiectBisiercst IpH (¢ -1)-M IIIaHOBOM PEMOHTE, T.€.
I'p2= (m -1) T,,. B aToM cirydae obGecriednBaeTcst BBICOKast 0€30TKa3HOCTh pabOThI MalIMHBI, Tak Kak T¢2
< Tep, B TO e BpeMs Ha3HAYEHHBIN CPOK CITy>KObI COKpaIlaeTcss M HEJOUCHOIb3YETCs MOJHOCTHIO
MOTEHIMAJIbHAs HA/IeKHOCTh MAIINHBI.

3. ITpu (1 -1)-M peMOHTE MPOU3BOAUTCS KOHTPOIIb CTEIICHU TTOBPEKICHUS
JeTanel U 1aeTcs 3aK/II0YEHNE O BO3MOXKHOCTH €€ paOdOThI B IOCIIEAYFOLIUH
MEXPEMOHTHBIH nepuoa. B 3aBucuMocTH 0T pe3ynbrara 00ciae10BaHus PEMOHT IPOU3BOIUTCS MpH (11 -
1)-M WM TIpH 11 -M pEMOHTE. DTOT BapUaHT PEMOHTa 00eCIeunBacT HauOOJIbIIIee HCIOIb30BAaHHUE TIOTCH-
LIUAJILHOTO CPOKa CIIY>KObI C OTHOBPEMEHHOM rapaHTHel BhICOKON 06€30TKa3HOCTH paboThl MalIuHbL. Of-
HAaKO OH TpeOyeT JOMOIHUTENBHBIX 3aTpaT Ha MUarHOCTUKY, BBISBICHHE NPUYHH NOTEPH pabOTOCIIO-
COOHOCTH M HaJIM4Usl METO/I0B U CPEICTB JUIsl OOHAPY>KEHUS U yCTAHOBIICHHS CTETIEHU MOBPEKACHNUS J1e-
TaJICH.

BapuaHT TexHuueckoro oOCiIyKMBaHUS BBIOMPAIOT Ha OCHOBaHMM aHallM3a 3aTpaT HA PEMOHT U
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TpeOOBaHUIT HAIEKHOCTH.

[TepnoMYHOCTD TUTAHOBBIX PEMOHTOB MOXKHO ONPEICIUTH IByMs CIIOCOOAMHU: HA OCHOBAHUU MHU-
HUMYyMa CTOMMOCTH BOCCTAHOBJICHUS U MAaKCUMyMa BEpOSTHOCTH 0€30TKa3HOU padOTHI.

[To mepBoMy CrOCOOY TEPUOJMYHOCTh IUIAHOBBIX PEMOHTOB OINPEACISIIOT CIEAYIOIUM 00pa3oM.
WcxomuapiMu TaHHBIMU SIBIISIFOTCS: CPEIHUE 3aTPaThl HA BOCCTAHOBIEHUE mocie otka3a Co , cpenHue 3a-
TpaThl Ha TUIaHOBOE BoccTaHoBIeHHE Cn, GyHKUUS pacnpenenenus otka3oB <o(Tn) Ecnu npousomen ot-
Ka3 B MEXKPEMOHTHBI TeEpUOJ, TO BBHINOJNHSETCS BHEOUYEPEIHOE BOCCTAHOBIICHUE.

CpenHue 3aTpaThl 1a BOCCTAHOBJICHUE:

C=C; + o(Ty)Co.

YI[CJ'H)HBIG 3aTpaThl HAa BOCCTAHOBJICHUC!
= [Cn + {!}(Tn) CQ]HTH. (1.8)

Bennuuny mexpemMoHnTHOro nepuoaa T,,, COOTBETCTBYIOIIEIO0 MUHUMAIBHBIM y/IEIbHBIM 3aTpaTaMm,
MO>KHO MOJIY4YuTh, npoaud depeHiponan ypaBHeHue (1.8) u npupaBHsIB HyJIH0 IPOU3BOAHYIO Oc/0T !

(0c/0Ty ) Ty - ©(Ty) = Co/Cy. (1.9)

Jliist onipeniesieHus nepuo/ia IIaHOBOTO BOE CTaH OBJICHIII HEOOXOIUMO 3HATh 3aKOH paclpe/IeICHuUs
otka3oB 03(T,,), KOTOPBIII MOXET ObITH MOJYYEH CTATHCTHUECKOW 0OpabOTKON NaHHBIX SKCILUTyaTalluu
MAIIMHBI, T.€. 3TOT METOJ MOXXET OBITh MCIOJIH30BAH JUUIsl KOPPEKTHPOBKH MPUHSATONH CUCTEMbI PEMOHTOB
C 1esbio OomnbIeit ee 3(PEKTUBHOCTH.

[Tpu Gompmux Tu cucTEMa TUTAHOBO-TIPEAYIPEAUTEIBHBIX PEMOHTOB BBIPOXKIACTCS B CUCTEMY pe-
MOHTA 10 OTKa3y, TaK KaK J0JIs IUTAHOBBIX BOCCTAHOBIICHHUH CTPEMHUTCS K HYJIIO.

[To BTOpOoMy' cioco0y (MakcuMyMy 00OOIIIEHHOH BEPOSTHOCTH 0€30TKa3HOM pabOoThI) MEPHO.T BOC-
CTAHOBJICHUS ONPEICISAETCS CIECTYIOUM 00pa3oM.

B 3aBrcHMOCTH OT XapakTepa HEUCIPABHOCTH HAJIE)KHOCTh AKCIUTyaTHPYEMOro 0ObeKTa, Orpese-
JsieMasi uepe3 BepOosTHOCTh 0e30Tka3HOM paboTsl P((), MoxeT M3MeHsAThCs Mo-pasHoMy. HencnpaBHoCTh
MOJKET BbI3BaTh OTKa3 00BEKTa (ciayd4aid |) MM MpUBECTH €ro B COCTOSHHE, MPUOJIKAIOIeecs K mpe-
nenpHOMY (citydait I1). B mepBoM citydae BeposITHOCTh Oe30TKa3HO# paboThl P(t) pe3ko cHmxkaercs

P(t)=P-APp. (1.10)

Bo BTOpOM cilydae mocie MosiBJI€HUSI HEHCIIPAaBHOCTH B MOMEHT BpeMeHM {0 BEpOsATHOCTh 0€30T-
Ka3Ho# paboTel P(1) MOXKeT ckaukoM yMEHbUIMTHCS Ha BenudyuHy JIPo , a 3aTeM MOHOTOHHO CHMXKATbCs
10 HEKOTOPOMY 3aKOHY

(1.7)

P(t) =P - AP, - o(t). w1

OTka3 BO3HMKAET B MOMEHT BPEMEHH, KOT'/1a BEPOSITHOCTh O€30TKa3HOM pabOThl CTAHOBUTCS paBHOU
KpuTH4ecKoi BenuunHe Pxp, ompenensieMoil BEpOSATHOCTbIO O€30TKa3HOM pabOThl MpHU MpeneIbHOM COo-
cTositHuM o0bekTa. [Tpu aTom

P(tor) = Piy= P - AP - 00(tor). (1.12)
Bonbiioe konmu4ecTBO HEUCTIPABHOCTEH MOKET OBITh YCTPAHEHO TOJBKO MPH OCTAHOBKE MAIIMHBI.
[Ipu atom ko3 dunrent roroBHoctu Kr ymensiiaercs. Beenem o000meHHBINH TOKa3aTeNb HAJEKHOCTH
Po , oTpaxkaronuii XxapakTep nporecca yCTpaHeHHsI HeHCIIPaBHOCTH. 3ajaya 3aKJI04aeTcsi B TOM, YTOOBI
OIIPEIETUTh YCIOBHS, TPH KOTOPBIX MOKa3zaTenb Po ObUT O MakcMMadbHBIM. OHUM M3 TaKHX yCIOBUI
ABIIsIETCS JomycTuMoe BpeMs T,, mpeObIBaHuS MAallIMHBI B HEpaOOUueM COCTOSTHHH.

[Tonoxknm, 9TO Ha YyCTpaHEHHE HEHCIPABHOCTH Cpa3y >K€ IIOCNe ee MOSBICHUS 3aTpadn-
BaeTCs BpeMsl T,,, B TEUEHHE KOTOPOTO MAIlIMHA CHUMAETCs C dKCIUTyaTalliu, a IPU YCTPaHEHUH HEHC-
MIPABHOCTH BO BPEMsI OUEPETHOTO TEXHNUECKOTO 00CITy)KMBaHHUSI MAITUHBI IIOTPEOyET BpeMsi Ha BOCCTa-
HoBJeHue Pts, re (3 - mocrostaHbIN Ko puument. Ha puc. 1.2 nokazan xapakrep uzmenenus P(l) u Kr
Ha nHTepBaie (O, Tn) mpu ycTpaHeHHN HEUCTIPABHOCTH CPa3y Ke MOCiIe ee MPOSIBIICHNS B MOMEHT Bpe-
MeHHU t0 (puc. 1.2,a) u yepe3 HEKOTOPBIN NPOMEXYTOK BpeMeHH (puc. 1.2,6).
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Puc. 1.2. smenenue P(t) u Kr B 3aBucMocTH OT Buaa pemonTa CpeHuii 3a yKa3aHHbI HHTEPBaI
BpeMeHH K03 uieHt roroBHocTH K, 17151 IepBOro U BTOPOro ciyyaen

K:*:]"TH*'{TLH

Ke=1-pt/ Ty w19

JluHeapusysi U3MEHEHUE BEPOSTHOCTH Oe30Tka3HO# paboTel P(t) Ha uaTepBane (t0, Tn), moIOXKHM
<a(l) = at. i3MeHeHue BeposITHOCTH Oe30Tka3zHOUM paboTel Ha uHTepBajie (O, Tm) Oyaer onmpenensiThes

BBIPAKEHUEM
P(t) = P-APg-a-t. 15

Ha unrepsane (O, T,, - PTs) cpeanee 3naueHue
Poy=P-APy—a-(T;-B-15)/2. w16

Cpennee 3HaueHue 0000IIEHHOTO TIOKa3aTels HaJexkHOCTH Ha uHTepsane (0,T,,) ang nepsoro u
BTOPOT'O CIIy4aeB

Pui=(1- 1/ Ta)-P,

Py=(1-B1/ To)[P-APo-a(TurB-Ta) 2], (1.18)

[IpenenpHO nOMycTHMOE BpeMs yCTpaHEHHs HEUCIIPaBHOCTEH onpenenseTcs u3 ycinosus P(j]= Por.
IIpU KOTOPOM HET MOTEepPHU Ha/IeKHOCTU. PacKphbIB Mociie/iHee BbIpaskeHUE, MOTYyUYUM

(1-t/To)-P=(1-B-1o/T) [P-APg—a+( TP, )/2]. (1.19)

JlanHOE BRIp@)KEHHE MTO3BOJISET IPU U3BECTHHIX 3HAYEHUSAX P, T, Ha paccuMTaTth BpeMs peMOHTa
Tn. ns cayyas a = 0, Korga mocjie BO3HUKHOBEHHUSI HEUCTIPABHOCTH BEIMYMHA 0€30TKA3HON paboThI
yYMEHbIIAeTCs Ha BenuuuHy JIPo u nanee ocraercst mocTossHHOH, ypaBHeHue (1.18) ynpomaercs

(1-B) 1P/ To=(1-B- 75/ Tr)-APy. (1.20)

s IIOCIICTHET O ypaBHeH_I_/ISI OIMPEACIIACTCA H@pI/IOI[I/I‘-IHOCTB PEMOHTOB
T=t, [p+{1-B)P/AP). w21

N3 Beipaxenus (1.20) ciaenyet, uro npu J[Po = 0, korja HEeMCpaBHOCTh HE CHUXKAET HA/I€KHOCTb,

Ttr>0°. CnenoBarenbHO, TAKUE HEUCIIPABHOCTH MOXKHO YCTPAHSATh B J1I000€ y100HOE BpeMms.
MJIAHUPOBAHUE 3ATTACHBIX YACTEM JJ151 PEMOHTA THAPOIIPUBOJA

Ha TpynoeMKoCTh M MpOAOKUTENFHOCTh PEMOHTA OOJIBIIOE BIMSHUE OKa3bIBaE€T BO3MOXKHOCTD
OBICTPOH 3aMEHBI MOBPEKICHHOIO y3/1a WIK AETald T'MIPOINPUBOJIA M BOCCTAHOBIEHHE 33 CYET 3TOTO
yTpaueHHOU paborocnocoOHOCTH. OOBIMHO Ul SKCIUTyaTallud THIPOIPUBOJAA MPeTyCMaTPUBAIOTCS 3a-
MTaCHBIE YaCTH, HOMEHKJIATypa KOTOPBIX JOJDKHA OTpaXkaTh XapaKTEp TUINYHBIX IMOBPEKIEHUMN, BO3HU-
KaloIlMX B MPUBOJIE, @ UX KOJIMYECTBO COOTBETCTBOBATH MOTPEOHOCTH, UCXO/IS U3 CPOKOB CIIY>KOBI U Me-
TOJIOB PEMOHTA.
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Hanuuue 3amacHBIX YyacTeil 3HAYUTETHHO COKpAIIAeT BpEeMsi U CTOMMOCTh PEMOHTA U, KaK TPaBHIIO,
MO3BOJISIET MTOJIHOCTHIO BOCCTAHOBUTH YTPAUCHHYIO pab0TOCIIOCOOHOCTh, OCKOJIBKY ATH JI€TAIN U3rOTaB-
JMBAIOTCS B T€X JK€ YCIOBUSAX, UTO M YCTAaHOBIIEHHBIC B MPUBOJIC, U 00JIa1af0T HEOOXOAUMBIMH TIOKa3aTe-
JISIMU HaJICKHOCTH. DTO JIaeT OOJIBIITON SKOHOMHUYECKHUH 2P (HEKT, yBEINUNBAET MEKPEMOHTHBIN MEPUO] 1
CIOCOOCTBYET AKCIUTyaTaI[Ml MAIlIMH B PA3JIUYHBIX YCIOBUAX. [Ipy OTCYTCTBUM 3aMacHBIX YacTel MPUXO-
JUTCSI PEMOHTUPOBATD BBILIEALINE U3 CTPOS Y3JIbI U JIETANI B YCIOBUSAX 00CITYKUBAIOIIETO MPEATNPUATHS,
YTO OTPUIATENILHO CKA3bIBAETCS HA UX HAJICKHOCTU U, COOTBETCTBEHHO, Ha HAJIEKHOCTH THIPOIPUBOIA U
BCEU MalllMHBI.

[IpaBunbpHOE TIAHUPOBAHKWE HEOOXOIMMOTO KOJIMYECTBA 3aMacHBIX YacTel SBISIETCS CIOXKHOM 3a-
aden.

Bo-niepBrix, He Bcerja MOKHO yCTaHOBUTh HOMEHKIIATYPY MOTCHIMAIBHO HEHA/IEKHBIX YacTei Ha
CTaIuY MPOEKTUPOBAHUSI HOBOI MamuHbl. OTCYTCTBHE IaHHBIX O CKOPOCTU M3HAIIMBAHUS, HHTEHCHUBHO-
CTH OTKa30B U CPOKax CIIy>KObI, HejocTaTouHast HH(popmMarus 00 SKCIUTyaTalluy MPOTOTHUIIOB WM aHAJIO-
TUYHBIX YCTPOWCTB, HETOYHOCTh METOJOB pacueTa CPOKOB CIY>KObI IPUBOIST K TOMY, UYTO KOHCTPYKTOD
MOJKET YCTaHABJIMBATh MIEPEUYCHb 3aIaCHBIX JI€TAJICH JIUIIb C TPYOBIM NPHOIIKEHHEM.

Bo-BTOpBIX, IIpHU OmpejesieHny MOTPeOHOCTH B 3alacHBIX YacTAX Ha BECh MEPHUO]I SKCIUTyaTalluu
MallliH HE BCErJa M3BECTHBI CHEKTPhI MPEANOJIATaeMbIX WAM HMMEIOLIMX MECTO SKCIUTyaTallMOHHBIX
Harpy30K U ycioBUl paboThl 1 peMoHTa. [lo3ToMy yacTo TpyIHO OLIEHUTH JaXke CpeHHe 3HAYCHHS CPO-
KOB CIIy>KOBI M TT0O HUM MOTPEOHOCTH B 00bEMeE 3aIaCHBIX YaCTeH.

3amavya BHIOOpa HOMEHKJIATYPBI 3allaCHBIX YacTel peliaeTcs TakKe C y4eTOM TeXHOJIOTUH BOCCTa-
HOBJIEHHA U peMoHTa CocTaB 3alacHbBIX JIEMEHTOB 3aBUCUT OT IPUHATON AMATHOCTUKHM OTKAa30B, IOTO-
KOB OTKa30B U CTPYKTYPY PEMOHTHBIX HPEIIPUITUH.

Kpome ynoOcTBa neMOHTaxa U yCTAaHOBKU 3aMEHSIEMOM 4acTH HEOOXOAMMO, YTOObI OHA ObLIa Kak
MO>KHO MEHBIIEH MO Macce U MPOCTON KOHCTPYKTUBHO. DTO JIOCTHTaeTCsl MPUMEHEHUEM CIIeIUAIbHbBIX
KOHCTPYKTHUBHBIX PELICHUH, KOTOPbIE YIPOIIAIOT U yIEHICBISIOT PEMOHT U SKCIUTyaTallMI0 MAIIMHBL, a
TaK)Ke MPOU3BOJICTBO 3aMacHbIX yacTeil. IHaue roBopsi, KOHCTPYKIHMS Y3JI0B THAPONPUBOIA AOKHA yA0-
BJICTBOPATH TPEOOBAHUSIM PEMOHTONPUTOAHOCTH.

KonunuecTBo uim HOpMy pacxojia 3alacHbIX YacTel OMpPEJeIIIoT C Y4ETOM CPOKa CIy>KObl MAaIIUHbBI
i 000pyIOBaHUs, B KOTOPBIX UCIIONB3YeTCs TUAPONPUBO. [IpH onpeeneHrn HOpM pacxo/ia 3aacHbIX
yacTel NMpeanoaraioT, 4T0 HOMEHKJIATypa UX U3BECTHA, a KOJIMYECTBO HAXOMAST AJI Ka)XJI0ro THUIIA dJie-
MEHTOB.

Ilyctb  cpemnuii pecypc  mammuHbl  Tpcp Ha ocu BpEMEHU (puc.1.3)
oroOpaxaercs orpeskoM OA. Otpe3ok 0-1  coorBerctByeT pecypcy "Il 10 mepBoii 3aMEHHI dJie-
MEHTA.

B Touke 2 mpou3olaeT BTOpas 3aMeHa, TOTAA OTPe30K 1-2 OymeT COOTBETCTBOBATH pecyp-
cy T, 3amacHoro snemeHnrta, rnpu 3toM T3= 5-TH , rae 5 - k03 PuIIeHT BocCTaHOBIEHUS pecypca, KOTo-
PBIi onpeaenseTcs Mo e3yJbTaTaM SKCITyaTaluu MOA0OHBIX 3J1€MEHTOB. /{151 OIIEHOYHBIX pacyeToB § =
0,3...0,8. B Touke 3 mpou3BOAUTCS TPEThA 3aMEHA.

3 At

Puc.1.3. Pactipenienienne BpeMeHH 3aMeH 3alacHbIX YyacTen
Takum oOpazom, oOliee KOJIMUYECTBO HEOOXOAUMBIX 3allaCHBIX YacTel Z Ha OJIHYy MAaIIUHY 33 CPOK
CITy>KOBI 10 CTIMCaHMS ONIPENIETUTCS COOTHOILICHUEM

Z=(Tpep-Tuy a4 (1.22)

Ecnu mmeeT mecto 1 OJHOTHUIIHBIX 3JICMEHTOB, TO HA OAWH 1o AJIA N Mammu HOTpe6yeTC$I

10



Jlexmm «OKcmTyaTanus THAPOMAIINH, THAPOIIPHBOIOB U CPENICTB THAPOITHEBMOABTOMATHKI. YacTs |

z = n-N (T —Ty & N Toep
L T, 3- t, 4 Ty

i (1-23)

-1

3allaCHBIX AJIEMEHT.

[TpuBenenHas GpopMmyiia HE YUYUTHIBAET TO 0OCTOSITENBCTBO, YTO CPETHHUM PECypC y OTIENIBHBIX 00-
pa3LoB MalIMHbI HE OJMHAKOB. JTOT MOKA3aTellb SIBISIETCS CIIy4allHOM BEIMYMHOM, XapaKkTepu3yolmencs
MaTEMaTUYECKUM 0’KMJIAHUEM U JUCTIEPCUEH.

VYuyer BIMAHMS CIy4allHOTO XapakrTepa Ipolecca JKCILTyaTallid Ha pacdyeT KOJIMYEeCTBa 3alacHBIX
gyacTell MOXKeT ObITh IPOU3BEACH CIECAYIOLUIMM 00pa3oM.

[IycTp M3BECTHBI CpEeAHUIN pecypc A0 MEPBOM 3aMEHbI KOHKPETHOrO 31eMeHTa Ts cpenHeKkBaapa-
TUYHOE OTKJIOHEHHE pecypca Kak HOBBIX, TAK U 3aMEHEHHBIX JIEMEHTOB dm M KO3(PULIMEHT BOCCTAaHOB-
nenust pecypca 6. K MmoMeHTy nepBoii 3ameHsl cpenHuil pecypc coctaBuT T[ = T'H, K MOMEHTY BTOpOM
3amenbl Tr = T + T3 = "T'u (1 + 5), kK MomeHnTy I-Toli 3amenbl - T;=TH-[1+8(1-1)] u T.1.. BepostHOCTH
OTKa3a 2JIEMEHTA ITOM K0 3aMeHe

=

Q(T)=® L__[l_t?(l .,-.)_]
Orvi (1.24)
raed {( - pynkuus Jlamnaca.
OO11ee YrcIo 3aMeH 3JEMEHTOB (YHCIIO 3aMacHBIX YacTel), He00X0AUMOE Uil OJJTHON MallluHbI HA
BECh CPOK IKCIUTyaTaIuu 1 Pitp,

m
L= Z Q:(T}) i
; (1-25)
e M — MaKkCUMaJIbHOE YHCIIO 3aMEH.
YCJIOBUSA DKCIINIYATALIMU U TPEBOBAHUSA
K TEXHUYECKOMY BCJIYXKHUBAHUIO T'NAPOITPUBOJOB

I'mapaBnuueckoe o0OpyI0BaHKE, YCTAHABIMBAEMOE HA CTPOUTENBHBIX, JOPOXKHBIX U JPYTUX MO-
OWJIBHBIX MAIIMHAX C 0OBEMHBIM THAPONPUBOIOM, IKCIUTYyaTUPYETCs] Ha OTKPBITOM BO3JyXe IpPU LIHPO-
KOM JIMana3oHe U3MEHEHUsI TEMIEPATYPhl B YCIOBUSIX, XapaKTEPU3YEMbIX MOBBIIICHHON 3aMbUIEHHOCTHIO
BO3/[yXa, YaCTHBIMH KPaTKOBPEMEHHBIMHU Meperpy3kamMmu 1 BuOpanuei. Pexumbl paboThl THAPONPUBOIOB
OTIPECIISIOTCS BEIMUYMHOW M WHTECHCHUBHOCTHIO BHEIIHEH HArpy3Kd B IMPOIECCE BHIIOJHEHHUS pabodero
LMKJIa, HAIIpUMeEp, KOTIaHUS U BBIFPY3KH I'PYHTA, MIOAbEMa Ipy3a, MOBOPOTa MIaTGOPMbI U APYyTUMHU (ax-
Topamu [3].

[TapameTpsl rUAPaBINYECKOr0 000PYIOBaHUS B MPOIIECCE IKCILTyaTallui U XpaHEHUS! HAa OTKPHITOM
BO3JIyX€ MOTYT U3MEHSATHCS B IMPEAeiiax HOPM, YCTAaHOBJICHHBIX TEXHUYECKON JOKYMEHTanuei. Moouib-
HbI€ MAaIllMHBI ¥ TMPOMBIIUIEHHOE 000pyIOBaHHUE C THAPONPUBOIOM, MPEAHA3HAUCHHBIC JIJIS HKCIUTyaTa-
LMY ¥ XpaHEeHUs B yciaoBusixX, ycraHoBieHHbIX ['OCT 15150-69 "Marmunsl, npuOOpsl U Ipyryue TeXHUYe-
CKH€ M3/IeTUS ISl Pa3IMYHBIX KIMMAaTHYECKUX PaOHOB", TOKHBI OBITH pabOTOCIIOCOOHBI MPU pabOYNX
3HAUEHUSX KIIMMATHYCCKUX (DAKTOPOB BHEITHEH cpejbl B MHTEPBAJie M3MEHEHUS TEMIIEpaTypPhl OKpYKa-
IOIIETr0 BO3AyXa:

oT -45 o +40°C B paiioHax ¢ yMEpPEHHBIM KIMMAaTOM (KJIMMATHYECKOE UCTIOTHEHUE Y);

oT -60 mo +45°C B paiioHax ¢ yMEPEHHBIM M XOJIOJHBIM KJIUMATOM (KIMMATHYECKOE MCIIOJIHCHHE
YXII);

oT -10 mo +45°C B pailioHax ¢ TPOMMYECKUM WJIM BIQKHBIM KIMMATOM (KJIMMAaTHYECKOE HCITOTHE-
Hue TB) unu ¢ cyxum Tponmdeckum kinumaroM (ucrosnenue TC).

MHoroneTH!I OMBIT SKCILTyaTalluy OONbIIEH O KOTUYECTBA CTPOUTENBHBIX U JOPOXKHBIX MAIUH C
00BEMHBIM THPONPUBOJIOM U aHAJIW3 BIUSHUS YCIOBUM DKCIUTyaTallMM HA HAJIEKHOCTH 00bEMHOTO TH/I-
POTIPUBO/IA MTOKA3AJH, YTO OCHOBHBIMU (haKTOpaMU SIBISIOTCA: KIIMMAaTHYECKHE YCIOBUSA, HKCIUTyaTaIl[HOH-
HBIC CBOMCTBA M CTCTICHb YUCTOTHI PAO0OYHX KUJKOCTEH, a TAK:KE YPOBEHb TEXHUYECKOTO 00OCITYKHUBAHHUS
MalIHH.

[IpuMeHeHne B TUAPONPHUBOAAX CTPOUTENIBHBIX U JOPOKHBIX MAIIUH KOHCTPYKTHBHO CIIOXKHOTO
THIPaBINYECKOr0 000pyAOBaHUs C MPELUU3HOHHBIMU MapaMH TPEHUS BBI3BIBAET MOBBINIEHHBIE TPeOOBa-
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HUS K €r0 3KCIUTyaTallud U TeXHHUYECKOMY OOCHykuBaHHIO. HecooTBeTCTBHE YCIOBUI SKCIUTyaTallid U
MPEABSIBISIEMBbIX TPeOOBAHUN MPUBOJIUT K HAPYIICHHIO PAOOTOCIIOCOOHOCTH THUAPOOOOPYIOBAHUS, CHU-
KEHUIO HAJIS)KHOCTU U MPOU3BOAUTEIBHOCTH MAlIMH ¢ 00bEMHBIM THAPOIIPUBOAOM, @ HHOT/IA, U K OTKa-
3y.

[TosTomy cobmiozieHre TpeOOBaHU MO 3KCIUTyaTallud MAIlldH, KaueCTBEHHOE, MOJIHOE U CBOEBpE-
MEHHOE€ MPOBEJICHNE TEXHUYECKOTO OOCITyKUBAaHUS, CBOEBPEMEHHAs 3aMEHa M3HOIICHHBIX JeTallel, uc-
KIIIOYEHUE TEePEerpy30K M COOJIOACHUE CKOPOCTHOTO peXHMMa PabOThl MAIIMHBI SIBISIOTCS BaXKHBIMHU
YCIIOBUSIMU YMEHBILIEHUSI U3HOCA U TOBBIIIEHUSI pecypca paboThl ruapoodopynoBanus. OcoOEHHO Bax-
HBIMHU SIBJIIIOTCSL COOJIIOZICHNE PEKOMEHIAIMK 3aBOJIOB-U3TOTOBUTEICH MAalIuH MO0 00ECIeUeHHIO CBOE-
BPEMEHHON cMa3Ky MQYyIIUXCs AeTaneil MaliH (PeKUMbl CMa3Ku, MapKi Macel U pabounx >KUIKOCTEH).

CBoeBpeMEHHOE yCTpaHEeHHE OOHAPYKEHHBIX Ae(PEKTOB, 3aMEHAa U PEMOHT M3HOIICHHBIX AeTanen
YCTPaHSIOT IPOrPECCUBHBIN U3HOC Je€Tajeil MalluH.

Habmiogenus 3a sKcIuryatanueil 3eMiIeporHO-TPaHCHIOPTHBIX U JPYTHX CTPOUTEIBHBIX M JOPOXK-
HBIX MAaIllMH MOKA3bIBAIOT, YTO 3HAUUTEIHHOE KOJUYECTBO OTKA30B BO3SHUKAET M3-3a HECOOIIO/IEHUS Mpa-
BWJI DKCIUTyaTallid U HEYAOBJIETBOPUTEIHHOTO TEXHUYECKOTO OOCITYKMBAHUS; WHOT/IA MAILIMHBI TOCTY-
AT B PEMOHT, HE BBIMIOJIHUB MPEyCMOTPEHHON HOpMAaTUBAMHU MTOKa3aTelei BHIPaOOTKH.

[IpaBunbpHast OpraHu3anusl TEXHUYECKOTO OOCITYKMBAHHS U KaUECTBEHHOE €r0 BBINOJIHEHHE CYIIIe-
CTBEHHO YMEHBIIAIOT IPOCTOU MAILUH M3-3a HEHCIPABHOCTEH U MO3BOJISIOT CHU3UTH 3aTPAThl HA UX DKC-
IUTyaTaluIo U PEMOHT.

OPI'AHU3AIIUA TEXHUYECKOI'O OBCJIYKUBAHUSA

TexHuueckoe 0OCITyKMBaHHE MPEACTABIIET COO0H periiaMeHTUPOBAHHBIN, PETYJSIPHO MPOBOIU-
MBIl KOMIUIEKC MPOQPMIAKTUYECKUX MEPONPUATHI, 00ecreynBaroONINX HCIPABHOCTh MAIIUHBI IpU €€
sKkcruryataiui. OHO MPOBOAUTCS € LETBIO MPEJOTBPALICHHUS MPEXIEBPEMEHHOI0 H3HAIIMBAHUS JIeTalIei
Ha MUHMMAaJIbHO BO3MO>KHOM YPOBHE ITyT€M CBOEBPEMEHHOTO MPEeAYNPEKICHHS MOSBICHHUS BO3MOKHBIX
HEHUCTIPaBHOCTEH U YCTpaHEHHS JIe(PEKTOB.

OaHUM U3 OCHOBHBIX YCJIOBUN YIy4YIlIEHHS HCIOJb30BAaHUS MOOMIJIBHBIX MAIIUH W YBEIUYEHUS
CpOKa UX CIYXOBbI SIBJISIETCS CBOEBPEMEHHOE M KaUeCTBEHHOE MPOBEICHUE BCEX BUIOB TEXHUYECKOTO 00-
CIIy’KMBaHHS U PEMOHTA Ha 0a3e cHUCTeMBbl IUIaHOBO-TpeaymnpenutenbHoro pemonta (1111V). Tlo sroit
CHCTEME MalllMHbl OCTAaHABJIMBAIOTCS Ul PEMOHTA T10 3apaHee pa3padOTaHHOMY IUIaHy, KOT/Ia OHH HaXO-
nsTCs eile B paboTocrnocoOHOM cocTtosiHuu. Cuctema miaH O BO-IPeayNpeaUTeIbHOTO PEMOHTA MO3BO-
JSIeT YCTPAHUTh JIEMEHTHI CIIy4allHOCTH B pabOTe MaIMH, BHE3AIIHBIE OTKA3bl M MO3BOJSET OCYLIECTB-
JSITh PEMOHTHBIE PAaOOTHI 110 IJIAHY.

Cucrema MIaHOBO-TIPEAYIPEIUTEIHLHOIO PEMOHTA MAIIMH XapaKTEPH3YETCs CIEAYIOIMIUMU OCHOB-
HBIMH TTOJIOKCHHUSIMU:

MIOCTOSIHHOE TOJIZIepyKaHue TTapKa MaluH B pab0TOCIIOCOOHOM COCTOSIHUM TIO3BOJISIET MAaKCUMAIIBHO
COKpPATUTh MPOCTOU MAIIMH BCIEACTBHE aBAPUITHOTO N3HOCA;

KaX/IbIi TEPUOINYECKHI PEMOHT BBITIOIHAETCS B 00beMe (YCTaHABIMBAEMOM OCMOTPOM), KOTOPBIN
BOCCTAHABIIMBAET TEXHUUYECKOE COCTOSHHE MAIIMHBI, H3MEHUBIIIEECS B pe3yJIbTaTe dKCIUTyaTalluy 3a Ie-
PHOJ, TIPEIIIECTBYIOMNI PEMOHTY; OH JIOJDKEH 00€CTIeYnTh HOPMaIbHYIO SKCIUTYyaTaI[MI0 MAIINH JI0 Clie-
TYIOILIET0 PEMOHTA;

IUTAaHUPOBAHHE PEMOHTA MAIIMH W KOHTPOJIb 33 €0 BHITIOJHEHHUEM OCHOBBIBAIOTCS HA MPHUMEPHBIX
00beMax PEMOHTHBIX Pa0OT, BHITIOJTHEHNE KOTOPBIX BOCCTAHABIMBAET TEXHUUECKOE COCTOSTHAE MAITUHBI.

TexHuueckoe  OOCHy)XKMBaHHME  SBISETCS  HEOTHEMJIEMOM  4YacThbl0  CHUCTEMBI  IJIAHOBO-
MPeIyTPETUTETFHOTO PEMOHTA MaIlIMH, KOTOpasi OJDKHA CBS3BIBATh B OJJMH KOMIUIEKC BBITIOJHEHUE TEX-
HUYECKUX 00CTYyKMBAaHUU U PEMOHTOB.

Jlnist paBWITBHOM DKCIUTyaTalliil THIPOOOOPYIOBAHUSI M MAIIMH C THIPOIPUBOJIOM, a TaKXKe CO-
JiepKaHusl UX B UCIIPABHOM COCTOSIHUM HEOOXOJMMBI CIeIMaIbHbIe 3HAHUS U BBICOKAs KBaJIH(UKalUs HE
TOJILKO MAIlIMHUCTOB, HO M BCETO TMIEPCOHAIIA, 3aHIMAIOIETOCS TEXHUIECKAM 00CITy>)KHBAaHHEM MAaIlliH.

TexHuueckoe 0OCTyKUBaHHE MALIMH C TUAPOIPHBOIOM JOJKHO OBITH OPraHM30BaHO B COOTBET-
CTBHH C COBPEMEHHBIMH TpeOoBaHUAMH. OCHOBHBIMU MEPOIPUATUSIMHE, TIO3BOJISIFOIIUMH MTOBBICHTH YPO-
BEHb TEXHMYECKOTO OOCITY>)KHBAaHUS MALINH C TUAPOIIPUBOIOM, SIBIISFOTCS:

OpraHu3aIys CIEeNUATbHOTO O0YUYSHHS MAITMHACTOB B IPO(ECCHOHATHHO-TEXHHUECKUX YUHITHIIAX
M0 YCTPOMCTBY M 3KCIUTyaTalluy THJIPABINYECKOT0 00OPYJOBaHUS, MONTYYCHHUE MPAKTUYECKUX HABBIKOB
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0 YIIPABJICHUIO MAlTMHAMHE U UX 00CITyKUBaHHUIO;

03HAaKOMJICHHE MAIMHKHCTOB Ha 3aB OJIe-U3TOTOBUTEJE C HOBOM MAIlMHOM, MOJy4eHUE IMpaKTUye-
CKUX HaBBIKOB IO YIIPABICHUIO U 00CITYKHUBAHUIO;

U3y4YeHHE OMbITa pabOThl MAIIMHUCTOB-TIEPEIOBUKOB MTPOU3BOJICTBA MO OOecrneueHuto padboTocmo-
COOHOTO COCTOSIHUS U O€30TKAa3HOM IKCILTyaTalliy MAIIMHBI B TEYCHHUE JUTUTEIHLHOTO CPOKA,

TIIATETIFHOE COOJIOJIEHNE TEXHUYECKUX TPeOOBaHUM M MEPUOJOB TEXHUUYECKOTO OOCITYKMUBAHUS U
PEMOHTA;

CBOEBpEMEHHOE O(opMIIeHUE 3asgBOK M OOECIICUCHHE TMapKa MAaIluH HEOOXOIWMBIMH pPabOYMMHU
KHUJIKOCTSIMH, 3aITACHBIMH YaCTSIMHU, HHCTPYMEHTOM, IPUOOpPaAaMU KOHTPOJIS U TEXHHUECKON JUATHOCTUKH
3a COCTOSTHUEM pabOThI T'M Apo 0 OOp yAOB aH Hs;

CO3/IaHHE PEMOHTHBIX MAaCTEPCKUX, OCHAICHHBIX COBPEMEHHBIM 000pYyI0BaHUEM ISl TEXHUYECKO-
ro oOCIyKUBaHUS MallliH, Ha KOTOPBIX OJHOBPEMEHHO C 00pa3lOBbIM TEXHUYECKUM OOCITY>KHBaHUEM U
PEMOHTOM JOJKEH OBITh OPraHU30BaH MOCTOSHHBIN y4eT (PaKTHIeCKOro 00beMa paboThl, BBIMOJTHEHHOTO
MaIlnHOM.

BrlimonnHeHUE PEKOMEHTYEMBIX MEPOIIPUATHI MOBBICUT IKCILTyaTAIIMOHHYIO HAJACKHOCTH U AP dek-
TUBHOCTH PaObOThI MAINH C THIPOIIPUBOIOM.

IIYCK B PABOTY I'MIPOIIPUBOAOB

DKcITyaTanys ruAponpruBoja HAUUHACTCS € MOATOTOBKU K MYCKY B padoTy, SaXHOW YacTbhIO KOTO-
poOii ABIIIETCS PACKOHCEPBALMS Y3JI0B U JIeTaJICH.

KoHcepBanuu, T.€. OCyIIECTBICHUIO IPOTUBOKOPPO3MOHHOM 3aIMThI HA IEPUOJT TPAHCIIOPTUPOBKHU
U BPEMEHHOTO XpaHEHHs J0 BBOJA B AKCIUTyaTaIMIO, TOJBEPraeTcsi BCe THIPaBINYECKOe 000py10BaHNE
W rugponpuBoasl. B akcrutyaTallmoHHOM JOKYMEHTAllMM Ha THIPAaBIMYECKOE 00OpyJOBaHHE U TUAPO-
MPUBO/BI YKA3BIBAIOTCS JlaTa KOHCEPBAIMU, MaTepUalIbl, TPUMEHSIEMbIE /111 KOHCEPBAIMH, YCIOBUS Xpa-
HEHUS ¥ CPOK 3alIUTHI 0€3 MepeKOHCEePBALIUU.

lMunponpuBOABI U THIPABIMYECKOE 000PYI0BAHKE, TTOCTABISIEMOE ISl PEMOHTA, 110 KOHCTPYKTHB-
HBIM OCOOCHHOCTSIM, OMPEICIIAIONINM METOAbl YIAKOBKUA M BPEMEHHOM 3aIIUThI OT KOPPO3UH, OTHOCSTCS
k rpynne I1-2 ('OCT 9.014-78), B KOTOPYIO BXOAST U3/ENUS, Y KOTOPbIX IOBEPXHOCTH, IOJUIEKAIIME
KOHCEpBAIlMK, MPH 3KCIUTyaTallud paboTalOT B KOHTAKTE C MAcliOM WU APYTMMU TEXHOJIOTHYECKUMHU
KUJKOCTSIMH,

YnakoBKa rUAPONPUBOIOB M THIPOOOOPY 10 BaHUs, a TAK)KE TPAHCIOPTHASI Tapa JOJIKHBI oOecre-
YUBATh 3alIUTY MMOBEPXHOCTH M3JCTUS OT KIMMATHYECKUX (PAKTOPOB BHEIIHEH Cpelbl. Y CTaHOBIICHBI
cnenyromue kareropuu yrnakoBku (KY) mst ruaponpuBooB u rugpoodopyaoBanus (I'OCT 23170-78E):

KVY-1 - nns 3amuThl OT TIPSIMOTO TIOMAJaHUs aTMOC(EPHBIX OCAIKOB, OPBI3T BOJBI U COJTHEUHOM
yJIbTpaduOIECTOBOM paaualuy, OrpaHUYeHHs] MPOHUKHOBEHMS MbUIM, MecKa, aspososeid. [Ipumensercs
JUTSI 3aIIUTHI HAPY>KHBIX TIOBEPXHOCTEH;

KVY-2 - nns 3amuThel OT NPOHUKHOBEHHUSI aTMOC(HEPHBIX OCAIKOB, OPBI3T BOJBI U CONHEYHON YIIb-
TpadUOIETOBOM pajuanuy, IMbUIH, IecKa, adpo3oiieil [IpumMeHsieTcs uisl 3auThl BHYTPEHHUX MTOBEPXHO-
CTEH;

KVY-3 - 1o ke, uto 1 KY-2, HO JOMOJHUTEIBEHO OTPAHUYUBASTCS IPOHUKHOBEHUE BOJISTHBIX MTAPOB U
ra3oB. [IpuMensieTcs Uil 3a1UThl IT'YTPEHHUX MOBEPXHOCTEN U3JEIUI, TOCTABISIEMBIX B PAlOHBI C TPO-
MAYECKUM KIMMaTOM;

KY-0 - mis 3amuThl U31eiiid, He UMEIONIUX YITAaKOBKH. 3allUIIAIOTCS TOJBKO OTIEIbHBIE MECTa
(IWTOKHM TUAPO IUIMHIPOB, BAJIbI, XBOCTOBUKH pacHpeeuTeIeH U T.11.).

Jl1st 3amuThl OT KOPPO3UH BHYTPEHHHUX TMOJIOCTEH THAPOOOOPYIOBAKKS M THAPOTPUBOIOB TIPUME-
HSIOT pabouure KUIKOCTH WM KOHCEPBAIIMOHHBIE Maclia C BApUAaHTaMH BPEMEHHOW MPOTHBOKOPPO3HOH-
HoM 3amuThl o 'OCT 9.014-78. IIpuMensronuecss B rTUApOMAIIMHOCTPOCHUH BapUAHTHI 3aIIUTHI IIPU-
BeJieHbI B Tabmuie 1.1.
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Tabmuma 1.1
BaprauThl BpeMEHHOH 1IPOTHBOKOPPO3HOHHOM 3alHThI
, .
Bapuanr |  XapakTepHCTHKA BapHaHTA Cpe/iCTBa BpeMERHOH 3aMIHTH i
3aILHTBI 3aLIHTHI
| B3-1 anmra Koncepsanmonnviva | 1. Koncepsamvonnoe macio K-]
MacnaMu H3eTui W3 yepHsIX W | 17,
IIBETHBIX METAILIOB, 2. Koncepraumonnoe Macsio HI - |
203 mapok A, b, B (mapka B juis |
BHYTPEHHUX MOBEPXHOCTEH).
3. Paboune XHAKOCTH C aHTH-
KOPPO3HHHBIMH TIPHCAIKAMH.
4. Koncepsauuonunoe Macno HI -
208. p
B3-2 3anmra paboue-koHceppanoH- | Paboyne XMAKOCTH ¢ aHTHKOp-
HEIMH MaciaMH H3JeiHid W3 | PO3MHHBIMH MPHUCAIKAMH.
YEDHBIX M LIBETHBIX METAIIOB.

B3-4 3ammra KoHCepBaimoHHsIMA | [Tnacrudeckas cmaska [1BK.
CMaskaMH H3JIeMH U3 YePHBIX H
LIBETHBIX METAILIOB. ¥
B3-10 |3amwra ¢ nmomommpio cratmyec- | CHmMKareib TEXHHYECKHH B H30-
KO0  OCYWICHHS  BO3AYXOM | IMPOBAaHHOM oOBeme W3aenMi
W3ZENWHA B3 YCPHBIX ¥ UBCTHLIX | HITK B YIIAKOBKE.

METAUIOB =
B3-14 3amura neTydMMH  HHrHOWTO- | UErnOuposannsie GymMaru Mapok
pamu ot Kopposum m3aemmii u3 | HIA n YHHU.

| YEpHBIX METAJLIOB.
B3-15 3ammTa geTyyum# wWHrubATO- | UHrubupoBanHas Oymara Mapku
paMu OT KOoppo3ud m3nenmid w3 | MBI

YEPHBIX H UBETHBIX METALIOB. _

Bapuantel BHyTpeHHeW ymakoBku nzaenuit pernamentupytores [OCT 9.014-78. Huxe npuBeaeHs
HapUaHTBI, UCIIOJIb3yEMBbIE Il YTIAKOBKU 3JIEMEHTOB TMIPOIIPUBOA.

BY-1. YnakoBka u3aemnusi OCyIIECTBIISICTCS B YITAKOBOUHBIA MaTepuall HA OCHOBE OyMaru WiH TKa-
HU C OTPaHUYEHHON BOJIOM ac JONPOHMILIAEM OCThIO. YTIAaKOBOUHBIA MaTepHai NMPUMEHSETCs B BUIE JIH-
CTOB, TAKETOB, MEIIKOB C MOCJIEAYIOIIMM KpeIuIeHHeM (110 He0OX0IMMOCTH) KJIeeM, KIIEEBBIMH JICHTAMH,
HInaratoM u T.n. B kauecTBe ymakoBOYHOro MaTepuasia HCIOJIB3YIOT MapapUHUPOBAHHYIO Oymary,
JIBYXCIIOMHYIO YIIAaKOBOYHYIO Oymary, MpoNUTaHHYI0 MapaguHOM, KOHJIEHCATOPHYIO OyMary, ymakoBO4-
HYI0 OUTYMHUpPOBaHHYTO M JIEITEBYI0 OyMmary, o6epTouHyro Oymary, NpONUTaHHYIO CPEACTBaMHU Bpe-
MEHHOM NMPOTUBOKOPPO3MOHHOM 3aIUTHI, JbHAHYIO YIAKOBOUHYIO TKaHb, IPONUTAHHYIO KOHCEPBAIIMOH-
HBIM MacjioM WK cMa3Kkoi u T.1. IlepedncrienHble yakoBOYHbBIE CPEJICTBA UMEIOT YCIOBHOE 0003HaYe-
Hue YM-1.

BY-2. YnakoBka u3fenus OCyIIECTBIISETCA B YIAKOBOYHBIM Marepuan YM-1 ¢ TONOTHUTEIBHBIM
BOJIOHEIIPOHUIIAEMBIM MTOKPBITUEM.

BY-3. BHauasie ynnakoBKy U3J€JIHs OCYLIECTBIAIOT M0 Bapuanty BY-1. 3atem nonosHATENBHO U3-
JieNTie YIaKoBBIBAIOT (06€3 repMeTH3ann) B BOJIOHETIPOHUIIAEMBI MacIOCTOMKHI MaTepHall ¢ maporpo-
HHUIaeMOoCThIO He Gonee 0,5 T/M?-cyT npu 20°C OTHOCUTENBHON BIaKHOCTBIO Bo3ayxa 100%. B kauecTse
JIOTIOJTHUTEIBHOTO YIIAKOBOYHOTO MaTepHalla MIPUMEHSIOT MOJIMATUICHOBYIO IUIEHKY TOJILIMHON HE MEHEe
0,15 MM u npyrue matepuaisl ¢ yKa3aHHON MapONPOHUIIAEM OCTBIO.

BVY-4. Otnuuaercs oT BapuaHTa BVY-3 TeM, 4TO JTIOTIOJTHUTEBIIIH
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YIAaKOBOUHBIA ~ MaTepuajl HUMEeT MapoNpOHHUIAeM OCTb 10  S5T/M -CyT.

[TonusTHEHOBAS TIJIEHKA B ATOM CJIydae JA0JKHA UMeTa ToJmuHy > 0,07 MM.

BVY-5. Otnuuaercs ot Bapuanta BY-3 Tem, 4To A0MONHUTENBbHAS YIIAKOBKA T€PM €TH3UPY €TCA.

BVY-6. Otnuuaercsa ot Bapuanta BY-5 tem, 4To ucnons3yercs eiie oJHa JONOJIHUTEIbHAs yIaKOB-
Ka, HO 0€3 TepMeTH3allnu.

BVY-9. IlpenycmaTpuBaeTcsi NpUMEHEHHE 3ariylIeK U3 MOJIUATUIIEHA U1 TePMETU3allMd OTBEPCTUI
B U3JI€JIMH. DTOT BApUAHT UCIOJIb3YETCS COBMECTHO C IPYTUMU BBILLIENEPEUNCICHHBIMU BapUaHTaMHU.

B skcrutyaTallioOHHOM HOPMAaTHBHO-TEXHHUYECKON JTOKYMEHTALUU YKa3bIBalOTCS CIIOCOOBI U Cpej-
CTBa PAcKOHCEpPBAIlMM THAPOIPUBOAOB M THIpooOopyaoBanus. CrocoObl pacKOHCEpPBAIMM 3aBUCAT OT
MPUHITON CUCTEMbI AHTUKOPPO3UMHON 3alUTHI.

Bapuantel B3-1 u B3-2. IloBepXHOCTH, MOABEPrHYTHIE KOHCEPBALMU, MPOTHUPAIOT XJIOMYATOOY-
MaXHbIMU cadeTkamMHl WU MIEeTKaMU, CMOYEHHBIMU MAJIOBS3KUMHU MacilaMU WIW pacTBopureisimu. B
KayecTBE PACTBOPHUTENST MPUMEHSIOT OCH3MH Ui TNPOMBINUICHHO-TEXHUYECKUX Iesiel, OeH3HMH-
PacTBOPUTEINb IJISl JTAKOKPACOYHOW MPOMBIIUIEHHOCTH (yalT-CIUpUT), OCH3WH-PACTBOPUTENb AJI pe3U-
HOBOH mpowmbinuieHHocTH b-70. Tlocie mpoTHpKy MOBEPXHOCTH OOyBAIOT TEIUIBIM BO3AYXOM HIIH IIPO-
THUPAIOT HACYXO.

Bapuant B3-4. PackoncepBaius mpoBOJIUTCS aHAJOTUYHBIM criocoboM. [Ipu 3arycTtenun cmasku
JOTIOJTHUTEIBHO MOXHO MPUMEHATH OIUIABJICHHE IUIACTUYHOM CMa3KM B KaMepax WJIM BaHHAX C MHUHE-
panbHbIMu Maciaamu Tpu temnepatype [10... 120 C ¢ npoTupaHueM BETOIIBIO WK OS3bI0 U TIOCIETYIO-
MM 00/1yBaHUEM TEIUIBIM BO3/IyXOM HJIM IPOTHPAHUEM HACYXO.

Bapuant B3-10. PackoHcepBaius oCylEeCTBISETCS IIyTEM pa3repMeTU3alUN Tapbl, CHATHS YEXJIOB
WJIM yIAJICHUs U30JALIMOHHBIX TKAHEH, TePMETUKOB U T.II., YJAJI€HUE MEIIOYKOB C CHJIMKArejieM, NHUKa-
TOPHBIX IATPOHOB C CHJIMKAreJIeM.

Bapuanter B3-14 u B3-15. PackoHcepBaius BKJIOYaeT B ceOsl pa3repMeTH3aIUIo Taphl, CHITHE
YeXJIOB, yaJIeHUe WHTHOMPOBAHHOM OyMaru, MEIOYKOB € MOPOIIKOM WHIHOUTOpA, MOPUCTHIX MaTepHa-
JIOB C UHTHOUTOPOB, IPOAYBKY MOJOCTEH CKAThIM BO31yXOM. BOAHO-CIUPTOBBIE pacTBOPHI MHIHOUTOPA,
IIOpOIlIKa HHIMONUTOpA, HAIJIAaBIIEHHOTO HAa IOBEPXHOCTh M3/Eus, YAAIAIOT IPOMBIBKOW BOIOH € mocie-
JYIOIIEH CYILIKOM.

PackoHcepBanmo U3A€IHi clieayeT IPOBOAUTh Ha M30JIMPOBAHHBIX PAa0OUYNX yd4acTKax BO M30exa-
HUE BO3ACUCTBUSI BpEAHBIX (PAKTOPOB HA JIMII, HE 3aHATHIX PACKOHCEPBAIHEH.

OT npaBWIBHOTO MyCKa B pabOTy BO MHOT'OM 3aBUCHUT JOJITOBEYHOCTh THAPONPUBOIA. YacTo OTKa-
3bl (MIPEUMYILECTBEHHO HOCSIKE TEXHOJIOTMYECKUN XapaKTep) BO3HUKAIOT B Ipolecce mycka. [loatomy
pa3paboTaH CTPOro OmpeeseHHBIH MOPAJOK MEPBOTrO MOCIE U3rOTOBICHUS, XPAHEHUS MM PEMOHTA 3a-
ITyCKa THJIPOIIPUBO/IA, KOTOPBINA HYKHO COOIIOAATh HEYKOCHUTEIHHO, HE3aBUCHUMO OT MECTa YCTAHOBKH U
BBITTOJTHSIEMBIX THIPOTIPUBOIOM (PYHKITHIL:

3aMoMHUTh O0ak pabodeil KHUAKOCTU 10 HOMHHAILHOTO YpOBHS. 3ampaBKa pabodeil *KUAKOCTHIO
THJIPOCUCTEM, B KOTOPBIX MCIOJIB3YIOTCS aKCHAJIbHO-TIOPIIHEBbIE T'MIPOMAIINHBI, JTOJKHA OCYIECTB-
JSTHCS TONMBKO Yepe3 GUIbTPHI ¢ pa3MepoM sideek He Oonee 20 MkM. B nuHeiHbIX GunbTpax GuIbTpyto-
LU MaTepuall J0HKEH UMETh pa3Mep siueek He 6oree 40 MKM.

0CIaOUTh PETyIUPOBOYHBINA BUHT MPEJOXPAHUTEIHHOTO KIIaNaHa;

IIPOBEPUTH MOJIOKEHUE pabouMX OpraHoB M pacmpenenurencil. Pacnpenenureny IOIKHBI HAaXo-
TUTHCS B TOJIOKEHHUH, 00ECIIEYMBAIONIEM CBOOOHBIA CITUB pabouei )KUAKOCTH B Oak. Paboume opraHs
JIOJDKHBI OBITh YCTAaHOBJIEHBI TaK, YTOOBI MX HETPelyCMOTPEHHbIE IBUKEHUSI HE MOTJIM BBI3BATh OMACHBIX
nocneAcTBUi. Eciy mo KOHCTpYKIMU THAPONPHUBOJA HE TPETyCMOTPEH CBOOOAHBIN CIIUB pabouel Ku/I-
KOCTH, PacHpeIeNuTeNN JOHKHbBI ObITh MOCTABIIEHBI 5 MOJIOKEHUE, 00ecreunBalollee MoHKUM padodnx
OpraHoB K yIopy;

NPOBEPHYTH BaJl HACOCA BPYUYHYIO HA HECKOJIIBKO 00OPOTOB (€CITH 3TO BO3MOKHO);

3aIyCTUTh NPUBOAHON ABUTaTeNb. [Ipu ncnonb3oBaHUM IBUTaTeNsl BHYTPEHHETO CTOPAaHUs yCTaHO-
BUTh MUHHUMAaJIbHYIO CKOPOCTb BpallleHus. B ciayuae npuBoja oT 31€KTpOABUTaTENs IPOBEPUTDH NIPABUIIb-
HOCTb HaIlpaBJICHUs BpAIllCHUS;

pOBEPUTH PabOTOCIIOCOOHOCTh HAcOCa, 3aMEPUB JABJICHHE B HAIIOPHOW MarucTpaliv, WiIH BU3Y-
aJIbHO TI0 HAJIMYUIO MOCTYIUICHHUS KHUIKOCTH B OaK uepe3 CIMBHYIO MarucTpalb;

IIPOBEPUTH OTCYTCTBHE HAapy>KHBIX YT€YEK, IIPU BO3MOYKHOCTH YCTPAHWUThb MX, HE OCTAHABIIMBAS
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IIPUBOJL;

MPOBEPUTH (PYHKIIMOHUPOBAHUE BCEX HCIOIHUTEIbHBIX 3JIEMEHTOB 0€3 Harpysku, 3a)MKCUpPOBATh
JTaBJICHUE B HAIIOPHOM MarucTpaiu,

YAATUTh BO3AYX U3 TUAPOCUCTEMBI Uepe3 CelMalbHbIe YCTPOMCTBA UIIH 3a CUET HEOOIIBIIOro
ocialeHus 3aTsHKKH TaeK HAllOPHBIX TPYyOOIPOBOIOB;

IIPOBEPUTH YPOBEHb pabouelt xuakoctu B O6ake. [Ipu HeoOXoauMoCcTH JOBECTH YPOBEHb O HOMHU-
HaJIbHOTI'O;

IIPOBEPUTH PabOTOCTIOCOOHOCTH THAPONPUBOJA C HArPY3KOM, BHaYase MOJOBUHHOM, a 3aTeM IO0J-
HOI,

IIPU BCEX HArpy30UHBIX PEKUMaxX yOeIUThCS B OTCYTCTBUU NEHBI HA MTOBEPXHOCTU paboyuen HKUaKO-
ctu B Oake. [Ipy HamM4MU MeHBI TPOBEPUTH T€PMETUYHOCTHh BCACHIBAIOLIETO TPYOOMpoBOAa, paboTOCHO-
COOHOCTB BCACHIBAKOMIECTO QUIIBTPA;

HACTPOMTb NPEAOXPAHUTENBHBIN KIlalaH;

nociie 1,5...2,0 4 paboThI B 33JIaHHBIX PEKUMAX ONPEICISTh TEMIIEPATYPHBIA PEKUM;

elle pa3 IPOBEPUTh FEPMETUYHOCTb CUCTEMBI.

3anuBka paboueil >KUIKOCTH MOXKET MPOU3BOAUTHCA BPYUHYIO U MOCPEICTBOM 3alpaBOYHbBIX CTaH-
uuii. [Ipu pyuHo# 3aaMBKe HEOOXOIUMO MPUHATH MEPHI 110 MPEAYIPEKICHUIO MONATaHUs 3arPA3HEHUH B
CUCTEMY: HCIIOJIb30BaTh TOJbKO YUCTHIE COCY/IbI C KPBIIIKOH, 3aTUBOYHbIE (DUIBTPBHI C TOHKOCTHIO (DUIIb-
Tpauuu He MeHee 80...160 MxkM u T.u OJHAKO U3-3a HU3KOM MPOITyCKHOM CIIOCOOHOCTU CETOK 3aJIMBHBIX
(GuUILTPOB Ha 3ampaBKy TpeOyeTcs 3HAUUTEIHLHOE BPEMsS M HE MCKIIIOUAeT BHECEHUE B CUCTEMY 3ULIps3HE-
HHUIA.

[ToaToMy MpeAnoYTUTENHHO MPUMEHSTH CIEeUUalIbHbIE 3allpaBOYHBIC CTAHIUU, COCTOSIIUE U3
HACOCHOT'O arperara, pykKaBoB BBICOKOT'O JaBJICHUS U (MIBTPOB TOHKOM OYMCTKH. 3alpaBOYHbIC CTAHIIUU
o0ecrevynBarOT TOHKYIO OUHUCTKY paOoueil *KHUIKOCTH, MOCTYMaoel B THIPOIPUBOJI, U MPU HEOOXOIu-
MOCTH - TPOPHUIAKTUIECKYIO OYHCTKY THAPOIIPUBO/A.

BUAbI U HEPUOANYHOCTDb TEXHUYECKOI'O OBCJIYKUBAHUSA

OKcIutyaTanys ruApONpUBOAA - ATO LEJICHAIIPaBJIEHHAs eI TEbHOCTD IIEPCOHAa 110 IPUMEHEHUIO,
TEXHUYECKOMY OOCIIy>)KMBaHHIO U PEMOHTY B IPOLIECCE €ro HCIOJIb30BAHUS B PEANIbHBIX YCIOBUSAX BbI-
MOJTHEHUS Pa00UYNX (PYHKIUH.

Takum 00pa3om, TexHUUECKOe 00CTYKUBAHUE SBJISETCS BAXKHON U 00s3aTeIbHOM YacThio pabouero
nporecca, obecreunBaronel paboTOCIIOCOOHOCTh THIPONPUBOAA B 3AIUIAHUPOBAHHBIM MPOMEXKYTOK
BpemeHH. OT KadyecTBa TEXHUYECKOTO OOCITYKMBAHHS 3aBHCHUT BEJIMYMHA HApaOOTKH THJIPONPHUBOJIA IO
JOCTUKEHUSI IPEAEIBHOTO COCTOSHUS UM OTKa3a.

Texuuyeckoe 00CITyKMBaHHE OCYIIECTB;IIETCA B paMKax CHCTEMBI, I0J KOTOPOH MOHUMAETCS CO-
BOKYITHOCTh B3aMMOCBS3aHHBIX HCIIOJHMUTENEH, TEXHUUECKUX CPEJICTB U pabouux AeicrBuii, HE0OX0oau-
MBIX JUISl TIOAJIEP>)KaHUS U BOCCTAaHOBIIEHHUS MPUBOJIOB B pabOTOCIIOCOOHOM COCTOSTHMHM B TMPOIECCE IKC-
IUTyaTaluu.

B 3aBucuUMOCTH OT 00beMa, XapakTepa U CPOKOB BBIIOJIHEHUS PabOT TEXHUUYECKOE 0OCITyKHUBaHHE
MMeeT HECKOJBbKO BHUI0OB. KaxkIblil BUJI TEXHUYECKOro OOCITY>KMBaHUS OOYyCIIaBIMBAETCS XapaKTEPHBIM
COCTaBOM paboT, MPUCYIIUM JTaHHOMY BHJy OOCTY>KUBIIIISA: KOJIWYECTBO, COAEpKaHUE U 00beM padoT
3aBUCSIT OT TEXHUYECKOIO COCTOSIHUS U CJIOKHOCTH MAlllMH, a TaKKe yCIOBUH 3KCIulyaTauuu. B Hamei
CTpaHe MpHUHSATA eANHas 711 BCEX CTPOUTENIbHBIX OpraHu3aluil cucTeMa TEXHUYECKOTo 00CTyKUBaHUS U
IJIAHOBO-TIPEAYIPEAIIEIBHOIO PEMOHTA MAIIWH [4].

B 3aBucuMocTH OT Ha3HaueHus, o0beMa U cocTaBa padoT, a TaKKe NEPUOAMYKOCTH BBIMOTHEHUS
TEXHUYECKOe 00CTyKHUBaHNUE MOAPA3ILIIAIOT Ha:

€KECMEHHOE, BBITIOJIHAEMOE PETYJISIPHO Mepe HayalloM padoThl, BO BpeMsl IEPEPHIBOB U MOCIIE
OKOHYaHUS paboTHI;

NEPUOANYECKOE, BBITIOIHAEMOE MOCJIE€ YCTAHOBICHHON MPOAOIKUTEIBHOCTH padOThl MAILIUHBI.

Nucrpykuuert CH-207-68, yrBepxknenHoii eme 'occtpoem CCCP, sBasitorieiicst 00s3aTenbHON s
BCEX CTPOMUTENbHBIX OpraHU3alui, SKCIUTyaTUPYIOUIMX MAaIIUHbI, U PEMOHTHBIX MpPEINpPHUITHHA, peria-
MEHTHPOBAHBI IEPHOAUYHOCT M TPYTOEMKOCTh Pa3HBIX BUJOB TEXHUYECKOTO OOCITYKHBaHUS XapakTep-
HBIMH paboTaMH JUIsl €KECMEHHOI'0 TEXHUYECKOro OOCTYKUBAHUS SIBIISIFOTCS: OCMOTp, CMa3Ka, 3arpaBKa
U ONMpoOOBaHME MAILMHBI JI0 Hayaja ee paboThl; U B HEKOTOPBIX CIIy4asx yJaJleHHE BOJbI U3 CUCTEMbI
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OXJIQXICHUS 110 OKOHYAHUU PAOOTHI MAIIUHBI.

Jlis BBINOJTHEHUS €KECMEHHOTO TEXHHYECKOro OOCIyXMBaHHUA HEOOXOIMMO MMETh Ha MalllMHaX
MIOJTHBIN KOMIUIEKT HHCTPYMEHTA, MHBEHTAPS Ul CMa3Ku, OOTUPOYHBIM MaTepuall U MPUCIIOCOOICHHS.

[Tpy BBINOTHEHNU NMEPUOAMYECKUX OOCITYKHBAaHUU TOOABISIIOTCA pabOThI 10 CMa3Ke M PEryIHpOB-
K€ y3JI0B, KOTOpPbIE MPUCYIIU JAaHHOMY BHIY OOCITYXMBAaHHUsS, KPOME TOTO, MOTYT 3aMEHATHCS YIUIOTHE-
HUS, THOKKE pyKaBa, TPyOOTpOBOIbI, (GUIBTPYIOIINE JIEMEHTHI U T.I1. paOOTHI.

[lepuonnyeckne TeXHUUECKUE OOCTYKUBaHHUS B 3aBUCUMOCTH OT XapakTepa o0beMa paboT u Bpe-
MEHHM BBIIIOJHEHUS UMEIOT Pa3jIn4yHble HoMepa. Yem Bellle HoMep, TeM O0JIbIINHA 00beM paboThl TOJIKEH
BBINONIHATHCS. Tak, HanmpuMep, IpU BBHIIOTHEHUH TeXxHUYecKoro oocmyxuBanus Nel (TO1) BbmonHsAOT-
Csl ©XKECMEHHBIE Pa0bOThI IO CMa3Ke U PETyJIUPOBKE.

B cocraB mocneayromero TeXHHYECKOro OOIITYXHBAHKS BXOJSAT BCE NMPEALIECTBYIOIINE paboThI,
XapaKTepHbIe JUIsl JAHHOTO HOMepa TeXHUYEeCKoro obcimykuBaHusa. Hampumep, B coctaB paboT TeXHUUE-
ckoro oocmyxuBanus Ne2 (TO2) 1omKHbI BXOAUTH PA0OTHL: €KECMEHHOTO TEXHUYECKOTO 00CITy )KUBaHUS
(EO)HTOL.

[leproau4HOCTh MPOBEACHUS TEXHUUECKUX OOCITYXMBAHUM OIPENEISAETCS CPOKAMU BBIIIOJIHEHUS
paboT, KOTOpPbIE JOJKHBI IPOU3BOIUTHCS Yepe3 OJIHY WK 0oJiee CMEH.

l'unponpuBon, Kak IpaBWilo, SIBJISIETCSI COCTaBHOM 4acThio MaliuHbl. [loaTOMY Ipouecc TexHuye-
CKOr'0 00CITyKMBaHUS THIPONPUBOJIA TAKXKE COCTABIIAET YaCTh pabOT 10 00CIIy’)KHBAHUIO MAILUH B LI€JI0M
U COCTABIISIIOLINX €€ CTPYKTYPHBIX HocHCTeM. PaboThl MO TEXHUYECKOMY OOCIY>KMBAaHHIO B 3aBH-
CUMOCTH OT CPOKOB U CIIO)KHOCTH PaOOUYMX JAEHCTBUI MOXHO Pa3/eNIUTh HA psj 3TAoOB: MOJIrOTOBKA K
MmycKy, myck B padoty, EO, TO1, TO2, Texanueckoe obciyxuBanue 3 (TO3), Texymmii peMOHT, CpeAHUI
PEMOHT, KaluTalbHbIi peMOHT. CpOKU IPOBEIEHUs 3TAlHBIX padOT OOBIYHO COIVIACYIOTCSA CO CPOKaMH
BBITIOJIHEHUS TaKUX Pa0OT Ui BCEH MAIIMHBI U KOPPEKTHPYIOTCS B MPOLECCE IKCILTyaTallMH C y4eTOM
KOHKPETHBIX yCJIOBUH MCIIOJIb30BaHMs MaIIrH. [|Ji1 MOOMIIBHBIX CTPOUTEJIBHO-JOPOKHBIX MAIllUH CPOKU
TEXHUYECKOTO 00CIyKuBaHust cocTaBisioT; At TO1 - 200...250 4., g TO2 - 350...450 4. TO3 o6pryHO
COBIIAJIAET C CE30HHBIM OOCITY)KMBaHHEM M MpoBoAUTCsS B cpeanem uepes 800...1200 u.

Jlis MOOMIIBHBIX MAaIllMH C THAPONPUBOJIOM XapaKTEPHO YMEHBIINTE 00beMa TEXHHYECKOTO 00-
CJIy’)KHBaHUs, COKpAIllEHUEe BPEMEHHU U 3aTpaT Ha €ro MpoBeJeHUE, KOTOPOe MpeayCcMaTpUBAETCs Ha CTa-
JIMH TIPOSKTHUPOBaHUs MamuH. [Ipu mpoeKkTHpoBaHUN MaluH ¢ THAPOIPUBOJIOM HCIOIB3YETCS arperar-
HO-Y3JIOBOH METOJI IMOCTPOEHUS] UX KOHCTPYKLHUH, 00€CIIeYUBAIOLIMI BO3MOXKHOCTh OBICTPON U JIErKOH
pa300pKH Ha KPYIHBIE Y3716 1 KOMIOHEHTHI JUIsl 3aMEHBI BBIIIEAIINX U3 CTPOS ACTaJICH.

JUIs yCHEeNIHOTrO BBINOJIHEHHMSI TEXHUYECKOTo OOCIyXMBaHHUA HEOOXOAMMO OCYILECTBIEHHE psAla
OpPTraHU3aIMOHHBIX MEpONPHUATUH. TakuMHU MEpONpPUATUSAMH SBISIOTCS OpraHW3alus IUIAHUPOBAHUS U
BBIIIOJIHEHHSI TEXHUYECKOI0 00CITYKUBaHMS; CO3aHuEe HEOOXOAMMOIN MaTepuanbHOM 0a3bl AJIs €ro ocy-
LIECTBJICHUS; IPOBEJIEHUE KOHTPOJIS I10 CBOEBPEMEHHOMY U KaUE€CTBEHHOMY BBIIIOJIHEHHIO TEXHUYECKOTO
00CITy)KMBaHUS.

s ocyliecTBiIEHUsT TEXHUYECKOTO OOCITY>KMBAHUS HKCIUTYyaTHUPYIOLIUE OPraHU3alliy JIOJKHBI
MMETb MalIMHBI JUIs IPOBEJACHUS TEXHUUYECKOTO 00CIYKUBaHUS U 3allPaBKH TOILIUBOM U PAOOUYMMM KHJI-
KOCTSIMM; CKJIQJbl JJISi XpaHEHHs TOIUIMBA, pabouuX >KUAKOCTEH, CMA30YHBIX M JAPYTHX SKCIUTyaTa-
LIUOHHBIX MaTEPUAIIOB.

TexHnueckoe 00CITy)KMBaHUE THAPABINIECKOTO 000PYIOBAaHUS CIIEIYeT BHIMOIHATH OJHOBPEMEHHO
C YCTaHOBJICHHBIM TIOPSIIKOM TEXHHYECKOTO 0OCITY)KUBAHUS TSI MOOMIIBHBIX MAITUH C THIPOTPUBOJIOM.

NOPAJOK NPOBEJAEHUSA TEXHUYECKOI'O OBCJIY KUBAHUSA U PEMOHTA

[Tpu skcmmyataliud U TEXHUYECKOM OOCITYKHUBaHUHM THUAPOOOOPYAOBaHUS JOHKHBI COOIIOAATHCS
TpeboBaHus TeXHUKU OezomacHocTH, npenycMmorpeHHbie ['OCT 16028-70 "IIpuBoasl ruapaBiIddecKue.
OO6mme TpeboBaHMUs MO TEXHUKE 0€30TacHOCTH'".

Bo Bpems paboThI 3anpemaeTcs MOATATUBATE COSAMHEHUS TPYOONPOBOI0B, MPOOKHU, TallKK, BUHTHI,
OYHINATh U 00TUPATH THAPOOOOPYIOBAHHE.

s Gornee yeTKOW OpraHM3allMy TEXHUYECKOTO OOCITYy>KMBAaHUS M PEMOHTA, a TaK)XKe MOBBIIICHUS
JTU<IITON OTBETCTBEHHOCTH OOCITY>KHBAIOIIETO MEPCOHANA 32 COOII0IeHHEM TpeOOBaHUN IO YXOIy K JKC-
IUTyaTallid HEeOOXOJUMO 3aBECTH JKypHall, B KOTOPOM YKa3bIBaTh YCJIOBHUS JKCIUTyaTallMM, NEpUOIUY-
HOCTb OOCITYKUBaHUS U COCTOSIHUE THAPOOOOpYA0BaHUS. DTO MO3BOJIUT B JH000€ BpeMs CpaBHUTH 3ame-
PEHHbIE IPU OCMOTpPE THAPOMAIINHBI TAPAMETPhI C MMapaMeTpaMu MPHU BBOJE €€ B HKCIUTyaTaIlio, CBOE-
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BPEMEHHO OOHApY>KUTh HEHCIIPABHOCTH M KOHTPOJIMPOBATH BBHIIOJHEHHUE OOCTYKHBAIOIIUM MEPCOHATIOM
TpeOOBaHUI MHCTPYKIHH [0 TEXHUYECKOMY O00CITy>KHBaHUIO WJIU MAaCHOPTA.

[Ipu TexHMUECKOM 00CITYKMBAHUU CIIEyeT COONII0IaTh MPaBUiIa U ONpEesICHHbIE YCIOBHS, OTpa-
’KEHHBIE B HKCIUTYyaTallMOHHON JOKYMEHTAIM1, OCHOBHBIMH U3 KOTOPBIX SBJISIOTCS CIIELYOLIHE.

[Ipu obciyxuBaHuU TUAPOOAKOB CIEAYET MCKIIOYUTH BO3MOXXHOCTh IMONAJAaHUs B HUX IBUIH, aT-
Moc(epHBIX 0CaJAKOB M APYTUX MHOPOJAHBIX Tell. 3aMeHy paOouell *KHIKOCTH ClIeAyeT IPOBOJUTH B CPO-
KM, YCTAaHOBJICHHbIE HHCTPYKIMEH MO SKCIUTyaTalllu, UM KOT/1a OCHOBHBIE TIOKA3aTeIM KayecTBa (4UCTO-
Ta, BA3KOCTh, KUCIIOTHOE YKCJIO) BBIIIYT 3a yCTaHOBJIEHHbIE HOpMBIL. [lepen cimBoM pabodeil xkuaKocTu
HEO0XOIUMO B T€UEHUE HECKOJIBKUX MHUHYT BKIIOUHUTH B PaOOTy TUAPOJIBUTATENHN JUISL TOTO, YTOOBI IPH-
BECTH 3arpsA3HAIOLINE YaCTULbI B OaKe BO B3BEIIEHHOE COCTOSHUE.

OO0cny>xuBaHUE TUAPOIMHUN 3aKIIIOYAETCS B IOCTOSIHHOM HAapy>KHOM OCMOTPE, NOATSKKE JieTanen
COEJMHEHUI U yCTpaHEeHUHU Teuel kuIKocTu. IIpu Hapy)KHOM OCMOTpe ClleyeT CIEAUTh 32 OTCYTCTBUEM
3aUpOB, BMATHH W JPYTUX JAe(EKTOB HA IMOBEPXHOCTH >KECTKUX TPYOOIPOBOJIOB, M TOBPEKIACHUS
Hapy>KHOT'O CJI0sl THOKUX TpyOoIpoBo1oB. ClieyeT MPOBEPUTh COCTOSIHUE JETAJeH KPEIIeHNUsI U Orpax-
neHus THOKUX TpyoornpoBooB. [Ipu cmene paboueil )KUIKOCTH CIeayeT MPOBOIUTH OYUCTKY U IMTPOMBIB-
Ky TpyOOIIPOBOJIOB 110 YCTAHOBJIEHHON TEXHOJIOTHH.

OO0cny>xMBaHHE HACOCOB U TMAPOJIBUraTelIel 3aKI04YaeTCs B IPOBEPKE IMJIABHOCTH JABM)KEHUS BaJla
U IITOKOB T'MIPOLMIMHIPOB, CIEKEHUHU 3a HAPYKHOH IFepMETHYHOCTBIO M OTCYTCTBHEM IOCTOPOHHMX
uryMoB. IIpu Bcex HEMCNpPaBHOCTSX B HACOCax WM T'MJIPOJBUTATENSAX TMAPONPUBOL BBIBOJUTCS U3 JKC-
IUTyaTalluy BIUIOTh 0 YCTPAHEHUS 9TUX HEUCIPAaBHOCTEH.

Oco6oe BHUMaHHUE I0JKHO OBITH y/IEIEHO 00CTYKUBaHUIO (PUIBTPOB, TAK KAK OHU B 3HAUUTEILHON
CTENEHHU OIPENENSIOT JI0JrOBEYHOCTh BCEro NPHUBOJA M €ro 3yeMeHTOoB. OO0ciaykuBaHHE (QUIBTPOB
BKJIIOYAET B ce0s ylaJeHUue OTCTOS U3 KOPIyCa, MPOMBIBKY MM 3aMeHYy (PHUIBTP O 37eMeHTOB. DuibTpy-
IOIIHE AJIEMEHTHI CeTYaThIX (QUIBTPOB MPOMBIBaIOT Npubau3uTenbHo yepes 200.,, 300 4, maruuToceTya-
ThIX - yepe3 200 4, MarHuTHBIX - uepe3 500 4, TkaneBbIX - yepe3 150.. .200 4. B muiacTuHYaThIX HUIBTPax
LIEJIM MEX/y MJIaCTUHAMM PEKOMEH/1yeTCs OYUILATh HE PeXke OJHOrO pa3a B HEEIIIO.

[Ipu execMEHHOM TEXHHYECKOM OOCITY>KMBAaHMM KPOME BBIMOJIHEHUS OOIIMX omnepanuii (O4ucTKa,
MOliKa, cMa3Ka, KpeIieH!sl JeTajield U y3J10B MalluHbl}, B COOTBETCTBUU C MHCTPYKLUEH 0 KCILTyaTa-
UM MAIlIMH C TUAPOIPHBOAOM, HEOOXOAUMO BHEIIHUM OCMOTPOM IPOBEPUTH YPOBEHb pabove >KUIKO-
CTH B Oake, FrepMETUYHOCTh TUAPOCUCTEMBI U YCTPAHUTh IIPUUMHBI OOHAPYKEHHOTO MOATEKaHMsl paboueit
KHUIKOCTH. B ciyyae pa30opku rupoo0opya0BaHusl HEOOXOIMMO 3aKpPbITh 3ariTyIKaMU WM KPBIIIKAMU
OTBEPCTUS, IPUHATH MEPbI, UCIOTIOYAIOIINE NTONaJaHie B TMIAPOCUCTEMY BOJIbI MK 3arps3HeHui. Ilepen
cOopkoii Aeranelr ruIpooOOpyIOBaHUS U TPYOOIIPOBOIOB MX CJIEAYET MPOMBITh B YaUT-COUPUTE MU YH-
CTOM KEPOCHHE U IPOAYTh CKAThIM BO3LyXOM.

[Ipn TexHUYECKOM OCMOTpE JOJKHBI OBITH YCTPAaHEHBI BCE OOHApPYKEHHbIE HEMCIPABHOCTH HE3a-
BUCHMO OT MEPHOAMYHOCTH U TPYIOEMKOCTH 00CTYyKMBAHUS 3JIEMEHTOB TUIPOIIPUBOAA.

Hapsny ¢ kauecTBEHHBIM M TIOJHBIM TEXHUYECKUM OOCITY>KUBAaHHEM OCHOBHBIMHU 33/1a4aMH OOCITY-
KHBAIOILIETO NIEPCOHANA SABJSIOTCS CBOEBPEMEHHOE ONpeeeHHe MPUUMH BOSHUKHOBEHMS HEUCIPABHO-
CTEH M UX yCTpaHEHME MO0 BHEIIHUM Npu3HakaM. HanexHocTs paboThl MallliH BO MHOTOM OIpENeNsieTcs
3HaHUEM KOHCTPYKTHUBHBIX M HKCIUTyaTallMOHHBIX OCOOCHHOCTEH TUApo000pyI0BaHHS, YMEHUEM 5 OIlbI-
TOM NPaBUIIBHO BBIIOJIHATH PEKOMEHIALMN UHCTPYKIMN 110 TEXHUYECKOMY 00ciykuBaHuto. [Ipuuem co-
OJIroIcHUE HAJUIeKAIEd YUCTOTHI THAPOCHUCTEM SBISETCS HanOoJiee BaXHBIM YCIOBUEM OOECIICUCHUS
0€30TKa3HOM pabOoThI IHIPOOOOPYIOBAHUS.

IKCINUNIYATAIIMUOHHAS TOKYMEHTALUSA

TexXHOJIOrMYEeCKH TEeXHUYEeCKOe OOCIy>KMBaHHE THUPONPHUBOJIA OCHOBHIBAETCS HAa HOPMATHBHO-
TEXHUYECKON KOHCTPYKTOPCKOM NOKYMEHTAllMH, TOKyMEHTaxX MO AKCIUTyaTallil U PYKOBOJCTBaX IO pe-
MOHTY.

O6beM u copepxaHue padOT MO MPOBEIEHUIO TEXHUYECKOT0 OOCTY>KMBAHUS PErIaMEeHTUPYIOTCA
TEXHOJIOTUUYECKUMHU JIOKYMEHTaMHU, K KOTOPbIM OTHOCSITCS MHCTPYKIMS MO IKCIUTyaTallu, TEXHUYECKUN
nacnopT U ¢GopMyJisip. OTU JOKYMEHTHI ITOCTABJIAIOTCS BMECTE C MAIlIMHOM U BXOJST B COCTaB KOMIUIEKTa
MAIlHBI.

WHCcTpyKIKs 1O SKCIUTyaTaluy - JOKYMEHT, COJIep Kallluii ONMCcaHne MAIIMHbI U €€ TpUHLUIA JeH-
CTBHSI, a TAaKXKE CBEICHUS IO €ro 3KCIUTyaTallud U yJIOCTOBEPSIONINNA TapaHTUPOBAHHbIE MPEIIPUATHEM-
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M3rOTOBUTENIEM OCHOBHBIE IAPAMETPBI U TEXHUUYECKUE XAPAKTEPUCTUKH. MIHCTPYKIMS MOYKET OTHOCUTHCS
K OTACJIBHOMY THIIOpa3Mepy MAIIWHBI WM TaMME OJHOTHIIHBIX MAIWH, OTIMYAIOIIUXCS 3HAYCHHUAMHU
OIpPEACISAIONMX NapaMeTpoB (TPYy30M0ABEMHOCTb, Macca, CKOPOCTb JABMKEHUS W T.II.), HO HMMEIOLIUX
OJIMHAKOBYI0 KOHCTPYKTHBHYIO 0a3y U Ha3Ha4YeHUE.

JlokyMeHT pa3pabaThiBalOT Ha MAIIMHY B 1I€JIOM HE3aBHCHUMO OT HAJU4Ms 3KEIUTyaTallMOHHBIX J10-
KYMEHTOB Ha COCTAaBHBIE YaCTH.

Wuctpykims no skcruryatanuu odopmiisercss B coorBercTBuu ¢ TpeboBanusmu ['OCT 2.601-68,
I'OCT 2.105-79 u npyrux oTpacieBbIX JOKYMEHTOB U HOpMAJICH MpeanpUsITUS-U3rOTOBUTES.

WucTpykims BKIIIOYaeT B ce0si: TUTYIBHBIN JIUCT; COJIEPIKAHHE:

o0111e CBeIeH!s O MAIIMHE; KOMIUIEKT IOCTaBKH; OCHOBHBIE TEXHUUYECKUE JTaHHbBIC U XapaKTepH-
CTHUKU;

YCTPOHCTBO, pabOTy MAIlIMHBI M €€ COCTaBHbIE YaCTH;

TU/IPO- U IITEBMOCUCTEMBI U CUCTEMY CMa3KH;

3JIEKTPO00OPY I0OBAHHUE;

HOPSIIOK PaCKOHCEPBAIIMHU U ITyCKa B paldoTy;

HOPSII0K pabOTHI;

yKa3aHUs 110 SKCIUTyaTalluu ¥ TEXHUYECKOMY 00CITy KHBaHUIO;

yKa3aHUs 110 TEXHUKE O€3011aCHOCTH;

CBE/ICHUS 00 IKCIUTYaTallMOHHBIX MaTepHUaiax U BO3MOXKHOCTH UX 3aMEHBI;

rapaHTUiiHble 0043aTeNbCTBA W YCIOBMS, IPH HEBBIIOJIHEHUU KOTOPBIX FapaHTUIHbBIE 00s-
3aTeJIbCTBA HE COXPAHSIOTCA.

[lepeuenp yacTelt MHCTPYKLUMHU MPUBEJEH JUIs o0Iero ciydas. B 3aBucuMoctu oT ocoGeHHOCTEN
MAIIMHBI pa3feibl MOTYT OBITh OOBEIUHEHBI MM HCKIIOYEHBI. MOTYT OBITH BBEJCHBI JAPYTHE pPa3Jeibl,
HE00XO0AMMBIE AJI1 HOPMaJIbHOM KCILTyaTalluy MallyuHBbl.

B gactu «O0mue cBeeHUsI 0 MaIIMHE MPUBOJATCS MOJTHOE HAMMEHOBAHUE M3/IENNs, ero 0003Ha-
YeHME, Ha3HaYCHUE, HAMMEHOBAHUE ITPEANIPUATUA-U3TOTOBUTENSA U IPYTUE CBEICHUS.

B pa3nene «KommiekT noctaBku» NEPEUUCIIAIOT BCE BXOJAIINE B W3JENMsI arperarbl, OTACIbHbIE
4acTH, B TOM YHUCJIE U 3allaCHBIE, U COIIPOBOXKIAIOIIY0 SKCIUTyaTAlIMOHHYIO TOKYMEHTALIUIO.

B uvactu "OcHOBHBIE TEXHUYECKHE JTaHHBIE U XapaKTEPUCTUKN» YKa3bIBAlOT TEXHUYECKYIO XapaKTe-
PUCTHKY U ITapAMETPBI U3JEIHSL.

Paznen «YcrpoiicTBo, paboTa MallIMHBI U €€ COCTaBHBIC YaCTH» COJACPKHUT N300pakeHUE MALITHHBI C
0003HAYEHHEM C€ COCTABHBIX y3JIOB U arperaTroB, OPraHOB YIPaBICHUA. 3/1€Ch U3JIArarTcs MPUHLUI pa-
OOTBI M3/1€THsI, OCHOBHBIE ONEPAIiH, 00I11as KOMIIOHOBKA.

Paznensl «['mapo- 1 MHEBMOCUCTEMBI M CHCTEMa CMa3Ku» U «JIEKTpOoOOpYI0BAHUE» COAEPIKAT
COOTBETCTBYIOIINE NPUHIUIHAIBHBIE CXEMBbI, CXEMbI COEIUHEHUH, ONMcaHue padoThl, yKa3aHUs 110 MOH-
TaXKy U 3KcIutyaranuu. Onucanue paboThl JOJKHO BKIIIOYATh B c€0s pexXKUMBbI pabOThI, CIOCOOBI U Cpeji-
CTBa PETyJIMPOBAHMS M 3HAYEHUS] YCTAHOBOUHBIX MAapaMETPOB (HACTPOIKY IpPEeIOXpaHMUTEIbHBIX Kilama-
HOB U T.I1.).

Yactu «llopsaok packoHcepBaluu U 1mycka B paboTy», «llopsaok paboTe» U «YKa3aHHsI HO 3KcC-
IUTyaTalluu U TEXHUYECKOMY OOCITy’>KMBaHUIO» COJEepkKaT MH(POPMAIUIO, CBA3aHHYI0 HEIIOCPEICTBEHHO C
JEHCTBUAMH MEepCcOHaa MpH AKCIUTyaTaluy MaluHbl. J{atoTcs yka3zaHuUs 10 MOHTaXy M IIyCKYy B paboTy
CUCTEM MaIIMHBI, IPaBUJIa 3aIPaBKU €MKOCTeH pabo4YMMHM >KMJIKOCTSIMU U CMa30YHBIMHM MaTepuajamH.
OnuceIBalOTCs JENUCTBUS MEPCOHANA 110 YIIPABJICHUIO CUCTEMAMH MAIIWHBI IIPU BBINOJIHEHUH €10 TEXHO-
JIOTHYECKUX JeHCTBUM. YKa3bIBaeTcs 00bEM U CPOKU TEXHUYECKOTO OOCITYyKHBaHUS, a TAK)KE JAIOTCS JU-
arHOCTUYECKHUE KapThl HEMCIPABHOCTEH, MPUYMH X BO3HHUKHOBEHHUS M crocoOoB ycrpaHeHus. Mudop-
Mallusi IpeJCTaBIsieTCs B BUJIE TEXHOJIOTUYECKUX KapT, MpUMEp OAHON U3 HUX MOKa3aH B Tabm. 1.2.
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Tab6numa 1.2
Tunosas TeXHONOrHYeCcKas KapTa TEXHHYECKOro 00CHyKHBAHHA
rHAPONPHBOIA 0
f Copnepixanue paboT M0 TEXHHIECKOMY Bua o Banus |
06CITy)KHBAHHIO EO | TO1 | TO2 | TO3

OuHCTUT, IUTOKA THAPOINUTMHAPOB H  Apyrue
NOABMIKHBIE BHEILHHE JIEMEHTHI OT I'PA3H M NBLUIH,
IlpoBepuTh ypOBEHh Macia, NpH HEOOXOAMMOCTH
JIOJTUTH /10 HOPMBHI.

[lpoBepnTh BH3YanbHO HApYXHBIC YTEUYKH, UpH
HEOOXOAMMOCTH YCTPAHHTb.

[IpoBepuTs HAZEKHOCTL 3aKpeIUIeHHA THApoarpera-
TOB, NPH HEOOXOAMMOCTH NOATAHYTH KpenexHsie | + + + ot
SJIEMEHTHI,

ITpoBeputs Temmeparypy Mmacna B Oake; npH
HeoOXOMMMOCTH  mpoBeputTh paboTy  yCTpoHCTB
pasrpy3kd H oxiaxaeHua. OYHCTHTE OT NBUIM H
IPA3M PaMATOPHI OXJIAXKACHHUA.

IMposeputs 1rym u Bubpauuu npu pabore. Ipuusrs
peleHHe O KOHTPONE WIH 3aMeHe JeexTHBIX | + + T |
JIEMEHTOB. ?
IlpoBeputs paBneHwe B  TOYKaX  KOHTPOMA.

- + - -

+ | + + -

[Ipou3BeCTH PEryNMPOBKY KIIanaHOB JaBIeHHA. * a i
TIpoBepuTs naBneHHe 3apAAKH THAPOAKKYMYJIATOPA, ¢ + e
[PH HeOOXOAMMOCTH MOA3apPAAUTE €r0.

ITpoBepuTh COCTOSIHME PYKABOB BLICOKOTO JaBJICHMSA, o z -

[IPH HAJTHYHY DOBPEXACHHH WX 3aMeHHTh

[IposepuTs HanmWuWe MEHBI HA NMOBEPXHOCTH paboueii
KUAKOCTH B Oake, mMpH HeoOXOAMMOCTH TIPOBECTH + ¥ %
| pabOoTEI MO TEPMETH3ALMM BCACHIBAIOLICH MATHCTPAH
IlpoBepuTs HMCNPAaBHOCTH JPEHAKHBIX JIMHHHA M

CAIyHOB
TposecTn HacTpOiKy peryampylolIHX anmnaparos,
MCXaHU3MOB YNPaBACHHA pPacOpedCIHTEIAMH M + +

PEry;IATOpOB 09X HACOCOB
IIposeputs pabBorocnocobHOCTE rEAPONPHBOAA IO
BBIXOHBIM XapaKTepucTukam. [IpuHATL pemeHwe 0

- +
HeOBXOAUMOCTH TIIATENEHON JIHArHOCTHKH C LEbIO

BbIABJICHHUS HEMCIPABHBIX JEMEHTOB.

[IposectTn amamm3  pabodgedt  KHUOKOCTH, IpH "

He0OX0AMMOCTH 3aMEHUTS €€.

OO0s3aTeNbHBIM  Pa3/elIoM UHCTPYKIMU SIBJSIETCSl MEpPeuYeHb BO3MOKHBIX HEMCIPABHOCTEH. DTOT
paznen odopMIIsieTcs B BHJIe AMATHOCTUYECKUX KapT Ha BCIO MAIIMHY WU pa3/ie]bHO MO CHUCTEMAaM Ma-
IIUHBL. /[narHocTHYecKue KapThl pa3InYHbIX THAPOIPHUBOJIOB MIPEACTABIEHBI B ITpUIL. 1.

dopma UHCTPYKITUU MOKET OBITh Pa3NIUYHOU, pa3Aenbl MOTYT ObITh OOBEAMHEHBI WK, HA00OPOT,
pacunieHeHbl. Tem He MeHee Bcsl HHpopMaIus a MallliHe, yKa3aHHas B [IepeyHe, J0JKHA OBITh MPeICTaB-
JIeHa B JIOKyMeHTe. B kauecTBe nmpumepa B Mpuil.2 IpeACTaBI€HA HHCTPYKIHUS MO SKCIUTyaTallud BUJIOY-
HOTrO norpy3uuka tumna «xap».

Kaxnapiil 5K3eMIUIsip MallluHbl COMPOBOXKAACTCS MHAUBUIYAJIBHBIMUA JOKYMEHTAMU - TEXHUYECKUM
MacrmopToM U (HopmMyJIIpoMm.

TexHUYeCKui MacmopT SIBISETCS OCHOBHBIM JOKYMEHTOM, HICHTUDHUIIUPYIOMUM MaluHy. TonbpKo
IIPY HAIMYWW NACIIOPTa MTPOU3BOIATCS BCE IOPUANYECKHE ACHCTBUS HAJ MAIIMHOW; MPOJIaka, perucrpa-
1Sl B TOCYJIAPCTBEHHBIX OpraHax, 00CIIy>)KMBaHHE U PEMOHT CTOPOHHUMH OpTraHU3aIlMsSIMU, peKIaMaIluu
U 1p.

TexHUYecKuit MacmopT COAEPIKUT CIETYIONIYI0 HH(POPMAIIUIO:

OCHOBHBIE CBEJIEHUSI 00 M3IENIMU: HAUMEHOBIIIIE U UHAECKC, HAMMEHOBaHUE MPEANPUSTUS HU3TOTO-
BUTEJIS, 3aBOJICKOM HOMEp U3JENUs, JaTa BBIITYCKa, CBEICHUS O KOMIUIEKTYIONINX {JBUTaTellb, KOPOOKa
MepeMeHbl nepenad u T.1.), HOMep U CpPOK JIEHCTBUS cepTHU(UKaTa COOTBETCTBHUS, HAMMEHOBAHHUE OpraHa,
BBIIABIIIETO CEPTUPHKAT;
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OCHOBHBIE TEXHMYECKHE NaHHbIC: TEXHUUYECKUE XapPaKTEPUCTUKH, CBEIEHHUS TOpPIOYE-CMA304HBIX
MaTepHallax, CBEICHMs O COAEP/KaHUU IParoLeHHBIX METAJUIOB,

UH/IMBUAYaIbHbIE 0COOCHHOCTH JTAHHOTO 3K3EMILISPa MAIIUHBL;

KOMIUIEKTHOCTB;

pecypehl, CPOKU CITyKObI U XpaHEHHsI, TApAaHTUX U3TOTOBHUTENS M YCIOBUS MPEABSABICHUS peKIaMa-
LM,

UH(POPMALIMIO O KOHCEPBAIHUH;

CBUJIETEJIBCTBO 00 yNaKOBBIBAHUMY;

CBUJIETEJIBCTBO O IIPUEMKE.

TexHnYecKui NacnopT IMOANMCHIBAETCS PYKOBOIUTENEM IPEANPUATHS U 3aBEPSICTCS IEYaATHIO.
CBuzerenpcTBa 00 yNakOBBIBAHHM M MPUEMKE HOMHUCHIBAIOTCA YHOJHOMOYCHHBIMH JIMIIAMH U 3aBeps-
I0TCS OTTUCKAMM JINYHBIX KIICHM.

Dopmysap SBIsIeTCS pabOYUM JTOKYMEHTOM, Ky/1a 3aHOCHTCS BCs HH(popManus 00 SKCIUTyaTaluy U
TEXHUYECKOM OOCIYyKMBAHUU JTAHHOTO 3K3eMIUIIpa MamuHbl. B (opMmyisip BkIO4aroTCs BCe pa3zaesbl
TEXHUYECKOT0 NacopTa, MOANKMCAHHBIE M 3aBEPEHHbIE, KaK M TeXHUYecKkuil macnopt. [lomumo a3toro
BKJIIOUAIOTCSI TAKUE Pa3/Eibl:

JBUKEHHE MAIIMHbI IPU 3KCIUTyaTallMM, CBEIECHUS O IBUKEHUU, IPUEME U IIepelaue MallUHbI IPU
9KCIUTyaTaluy, 3aKPEIUICHUU MAIlMHbI 34 KOHKPETHBIMHU JIULAMY;

y4eT paboThl MalllHH;

y4eT TEXHUYECKOTO COCTOSHHUS,

y4eT TEXHUYECKOT0 00CITyKUBAHNUS;

y4deT paboT 0 CHeHaIbHBIM YKa3aHUAM IOMUMO IJIAHOBOTO TEXHUYECKOI'O 0OCITyKUBAHMS,

y4deT padoT, BHIMOJIHEHHBIX B X0OJI€ AKCIUTyaTalliH; ONMCAaHUE aBAPUIHBIX CIy4aeB; CBEICHUS O Iie-
PHOAMUYECKOM KOHTPOJIE OCHOBHBIX 3KCIIyaTallMOHHBIX M TEXHMYECKUX XapaKTEPUCTHUK (B TOM YHCIIE
napaMeTpoB TUAPOIPHUBOAA); CBEICHHS O peKIaMalusaX (BKIo4as OJJaHK aKTa-peKiaMallin);

UH(pOpMAaLIKA O PEMOHTaX; KPAaTKUE 3allUCH O IIPOU3BEIEHHOM PEMOHTE C YKa3aHUEM BUJa PEMOHTA,
IIPUYMHBI IOCTYIJIEHHUS] B PEMOHT, IIOJTHOW U MEKXPEMOHTHON HapaOOTKH;

CBEJICHMSI O XpaHCHUY,

JTaHHbIE IPUEMOCIATOUYHBIX UCIIBITAHUHN, IPOBEACHHBIX B IIPOLIECCE SKCILTyaTallUH;

CBE/IEHUS 00 yTHIU3aLUHU.

Bce 3amucu B Qopmysipe NpoU3BOIAATCS YIMOJTHOMOUYEHHBIMH JIMLIAMH M 3aBEPSIOTCS JUYHBIMU
MIOAIIUCSIMHU.

B nocnennee BpeMst noydusl pacrpocTpaHEHUE HOBBIM JJOKYMEHT -CEpBHMCHBIN macnopt. CepBuc-
HBIH MacnopT oO0beAnHAeT B ce0e TEXHUYECKUH MAaclopT U HEKOTOpbIE pa3zeibl GopMyssipa U 3aMeHsIeT
00a 3tu 1okymeHTa. CepBUCHBIN acnopT y100€H B yCIOBUSX, KOTJa TEXHUYECKOE OOCITyKUBAaHUE U pe-
MOHT BBINOJIHSIOTCS CIIEHUAIU3UPOBAHHBIMU NPEAIPUATHIMH 110 TOTOBOPAaM C OPraHHU3ALMIMU, SKCIUTY-
aTUPYyOUIMMH MaluHbL. [IpuMep Takoro JoKyMeHTa NpuBEIEH B Mpui.3.

N3MEHEHUE TEXHUYECKOTI'O COCTOAHUA 'MAPOITPUBO1OB ITPU
IKCILIYATALIUA

M3MeHeHne TEXHUYECKOrO COCTOSIHUS TMAPABIMYECKUX IPUBOIOB MPU IKCIUTyaTAllMHA TIPOUCXOAUT
BCJIE/ICTBUE M3HAILIMBAHUS 3JIEMEHTOB, KOPPO3MM, HAKOIUIEHMS IUIACTUYECKUX M YCTAJOCTHBIX IOBpE-
KJICHUH, U3MEHEHHUSI CBOMCTB MaTepHaJIOB, U3MEHEHUS XapaKTEpPUCTUK pabodell KUAKOCTU U psiia Jpy-
rux GaxTopoB. PaccMOTpUM OCHOBHBIE 513 HUX.

[Tpu sKcruTyaTalyl CONpsKEHHbIE eTald THAPONPUBOJA BCIEACTBUE TPEHUS MOCTENEHHO HU3Me-
HSIOT pa3Mepsl U popMy (M3HAIIMBAIOTCA). M3HAIIMBaHUE TPOUCXOAUT BCIEACTBHE B3aUMOICHCTBUS MO-
BEPXHOCTEH COMpPSDKEHHBIX JeTallell U BO3JCHCTBUS Ha HUX BHEUIHEH (PKUAKOM MM ra3oBoit) cpensl. B
pe3ysibTaTe TaKoro B3aUMOJCHCTBUS MPOUCXOAUT YNPYTroIUTaCTHUECKOe 1e(hOpMUPOBAHHE TTOBEPXHOCT-
HBIX CJIOEB TPYIIUXCS JeTalied, YTO MPUBOIUT K BOSHUKHOBEHHMIO M Pa3BUTHUIO BTOPUYHBIX (PU3MUECKHUX,
XMMHUYECKHX U MEXaHHMUECKUX MpoleccoB. MTHTEHCUBHOCTh (CKOPOCTH) MPOLECCOB, BOZHUKAIOLIMX a TI0-
BEPXHOCTHBIX CJIOSX METaJUla, 3aBUCUT OT 3aKOHOMEpPHOCTEN Mpollecca TPeHUs M OCOOEHHOCTEH ympy-
TOIUIACTHYECKOTO Je()OPMHUPOBAHUSI.

W3HammBaHue sBISETCS OJHUM M3 (AKTOPOB, MOHMKAIOIIKUX JIOJITOBEYHOCTh MPHUBOJA, a B psilie
CJIy4aeB MOXKET SBUTHCS MIPUUUHOMN MoTepH padoTocrnocobHocTu. Pusndeckas Npupoa TPEeHUs U, COOT-
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BCTCTBCHHO, U3HAIIMBAHUS U3YUCHA HCAOCTATOYHO. HpezmoxceHH Pa3INIHBIC MOJACIN TPCHUA [5], U3 KO-
TOPBIX JUIS COTIPSDKEHHBIX JIETaje THIPOIPUBOIA MOTYT OBITh UCIIOJIb30BaHbI CIICAYIOMIHE.

Mooens cyxoeo mpenus. Takoe TpeHUE BOSHUKAET B TOM Cllydyae, KOTJ1a IIOBEPXHOCTH COMPSATaEMBbIX
JeTajeil BCIEACTBHE OIPEICIICHHBIX yCIOBHI (OOJBIIOE MPIKUMAIOIIEE YCHITUE, TUIOXO MOI00paHHas
WM OTCYTCTBYIOIIAsi CMa3Ka | T.I.) HAXOSATCS Trak OJIM3KO OJHA K JPYTroOM, 4TO BBICTYIIBI IIEPOXOBATO-
CTel MOBEPXHOCTEN compukacatores (puc 2.1,a).

Vi —— PA
k

>
ik Vs "

Puc. 2.1. Mognenb cyxoro TpeHus: a- pu3ndeckas MoJelb TpeHHs; 0-rpauk KOHTAKTHOTO J1aBjie-
HUS

[Ipu 3TOM KOHTaKTHUPYIOLIME BHICTYIBI IIEPOXOBATOCTEH MO AEHCTBHEM COKMMAIOIIETO YCUIIUS U
OTHOCHTEIIFHOTO JIBIKCHHS JIeTAIell CMUHAIOTCS, CPE3AIOTCSl U CXBATHIBAOTCS. KOHTaKTHBIE TaBJICHUS
pe3ko u3mMensitores (puc 2.1,6). IIporecc conpoBokIaeTcsl MIyMOM, JOKAIbHBIM MOBBIIIEHUEM TeMIlepa-
TYpBl 1 HHTEHCUBHBIM M3HOCOM. Takoe TpeHHe BOSHHKAET B aBAPUIHBIX CUTYalUAX, KOT/Ia HApYIIAtOTCs
[IpaBUJIa SKCIUTyaTalluH, WIM IPU IPYOBIX KOHCTPYKTUBHBIX MIIM TEXHOJIOIMYECKHX OLIMOKaX.

Mooenv cmewannoeo mpenus. B 3TOM ciaydae HENOCPEACTBECHHBIH KOHTAKT MOBEPXHOCTEH OTCYT-
CTBYET puc.2.2.

Vi

Py

B

Y

«— V2

Puc.2.2. Mozaenb CMEIIaHHOTO TPEHUS: a - (PU3MUecKast MOJACIb TPEHUs; O -dIMopa CKOPOCTeH B 3a-
30pe; B - rpauK KOHTAKTHBIX JIaBIECHUI

B 3a3ope HaxoauTCs KHUAKOCTb, CTPYKTYPY €0 KOTOPOM MOXKHO MPEJCTABUTH B BHJIE TIOTPaHUY-
HBIX CJIOEB, IPUMBIKAIOMUX K COOTBETCTBYIOIIMM MOBEPXHOCTAM. IIpu 3TOM TONIIMHA NMOTrPaHUYHOTO
CJI0s COM3MEpPHUMA C BEJIMYMHAMHU BBICTYIIOB IIEPOXOBATOCTH U 3a30POM MEK/Y IOBEPXHOCTIMHU, BCIEH-
CTBHE 4ero oba cj0si MPU OTHOCUTEIBHOM JBM)KEHUU MOBEPXHOCTEH JUIMSIOT OJUH Ha JIPyroi, u3MeHss
COOCTBEHHBIE MapaMeTphl. DIMopa CKOPOCTEH XKUAKOCTH B 3a30pe MEXIy MOoBEepXHOCTsAMHU (puc.2.2.0)
Takke n3Mensiercs. [locTossHHOE A1po MOTOKa OTCYTCTBYeT. VI3MeHeHus mapaMeTpoB MOrpaHUYHbIX CIIO-
€B MPUBOJAT K HETIOCTOSIHCTBY KOHTAKTHOTO JIaBJIeHus (puc.2.2,B).

[Iponiecc m3HAMIMBaHUA MOBEPXHOCTEW NMPHU CMEIIAHHOM TPEHHHM HOCHUT YCTAJIOCTHBIA XapakTep,
4TO MOKET OBITh NPOUJLTIOCTPMPOBAHO CXEMOM puc 2,3.

pLi Pkl Pil' ' P@l P,

a 6 B r A
Puc.2.3. Cxema yCcTamoCTHOTO BBIKPAIIMBAHUS BBICTYIIOB ILIEPOXOBATOCTH

Ha oTnenpHBIN BRICTYN IIepoxoBaTocTu (puc.2.3,a) AeiicTByeT nmepeMeHHoe ycunue P, , kotopoe
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BBI3BIBAET B TEJIE ATOTO BHICTyIA NepeMeHHbIe HanpspkeHus. [lon ux nelicTBueM BHavaje BO3HHKAET He-
Oonpias TpentuHa (puc 2.3,6), KoTopas co BpeMeHeM pa3BuBaetcs (puc 2.3, u r). [Ipornecc 3akaHunBa-
€TCsl IOJIHBIM OTPBIBOM BhICTyHA (pUC 2.3,1).

CMernraHHOe TPeHHE BO3HUKAST NPU HAPYIICHUSX MPABWII SKCIUTyaTallly, B YaCTHOCTH TpU paboTte
Ha JKUIKOCTSIX, HE PEKOMEHIYEMBIX JIs HCIOIh30BAHUS WM HAa JKUIKOCTSX, MOTEPSBIIUX KAaueCTBO
BCJICJICTBHE CTApEHHS.

JKuokocmnoe mpenue siBnsercss Haubosee MPUEMIIEMBIM ¢ TOUYKH 3pEHHS MUHUMAJIbHOTO W3HAIIH-
BaHMS CIIy4aeM COMPsDKEHUs neraneit (puc. 2.4).

3a30p B CONPSDKCHUH HACTOJIBKO BEJIMK, a BBICTYIBI IIEPOXOBATOCTEH MaJbl, YTO HOTPAaHUYHBIC
CJIOM JKHUJIKOCTH, TIPUMBIKAIOIIUE K COOTBETCTBYIOIIMM IOBEPXHOCTSIM, HE CMEIIMBAIOTCS U HE BIUSIOT
oIuHHA Jpyroi. B cepennne 3a3opa oOpasyeTcs sSApo MOTOKA, CKOPOCTh KOTOPOTO PaBHA Pa3HOCTU CKO-
pOCTeil MBUXKEHUS TPYIIUXCS IIOBEPXHOCTEH W TOCTOSHHA.

g

\£

()]

Puc. 2.4. Monenb KUIKOCTHOTO TPEHUS:
a - pusmyueckast Mozienp; O - AMIOPa CKOPOCTEH

BcenenctBue  3TOro BelIMYMHA KOHTAKTHOTO — JIaBJICHUS TaKXKE MOCTOSIHHA M YCTaJIOCTHOI'O BbI-
KpallluBaHUs BBICTYIIOB IIEPOXOBATOCTH HET. TeOopeTHdYecKH NpH >KUIKOCTHOM TPEHMU H3HAIIMBAHUE
JIOJIKHO OTCYTCTBOBATb.

XKunkocTHOE TpeHHME B CONPATacMbIX JETAIAX JOCTUIAETCA 3a CYET ONTHUMAJIBHOTO cOYe-
TaHUS BEJIMYMHBI CKUMAIOIIEH CUJIbl, OTHOCUTEIBLHONW CKOPOCTH JIBUKEHUS JIeTajeil, mapaMeTpoB CMa3bl-
BAOILEHN )KMJIKOCTH U YUCTOTHI TPYILIUXCS TOBEPXHOCTEH.

OnucaHHble MOJIETH HE TIOJHOCTHIO ONMKCHIBAIOT BCE CIy4yau, CBSI3aHHbIE C U3HAIIMBAHUEM JleTalel
ruzaponpusona. [ns geraneil 30J0THUKOBBIX M TOPLEBBIX PACHPENEINUTENEH, a TAaKKE MOPLUIHEBBIX Iap
MMOMHMO OINHUCAHHBIX XapaKTePHBIMU BHJIaMU M3HAIIMBAHUSA SIBISIFOTCS: THAPO 3PO3UOHHOE, Tapoadpa-
3MBHOE, KaBUTAIIMOHHOE, OKUCIINTENIbHOE, 3HAIIMBAHKUE NIPU (peTTHHre [6].

['unpospo3roHHOe M3HAIIMBAHKUE OIpENeseTcs] BO3ACHCTBUEM JKUIKOCTH Ha TBEpJble MOBEPXHO-
CTH Ha MOJIEKYJISIPHOM YpoBHE. Takoe M3HAIIUBaHUE MPOSIBIISETCS MPU KUAKOCTHOM TPEHHUU H XapaKTe-
pU3yeTCsl CPaBHUTENBHO Majol MITTEHCUBHOCTHIO, NHTEHCUBHOCTD 3PO3MOHHOTO Pa3pyIICHUs TMOBBIIIA-
eTcs IIPU YBEITUUEHUH 3IIPSI3HEHA0ETH Paboyeil AKHUIKOCTH.

l'unpoabpasuBHOE M3HAIIMBaHUE OOBSACHSAETCS HAJIMYMEM B JKUJIKOCTH TBEPJBIX YACTHUI[ 3arpsi3He-
Huil. B OoNMbIIMHCTBE CllyyaeB Takoe M3HAIIMBAHUE SIBJISETCS ONPEIEINISIONIMM TEXHUYECKOe COCTOSHUE
3JIEMEHTOB TUIPONPHUBOJA, B OCOOEHHOCTH MpPH HECOOIOJIEHUN TPEOOBaHUN OUYMCTKU pabouel cpesbl
MIPU HKCIUTyaTaluu.

KaButannonHoe U3HalIMBaHNUE BBIPAYKAETCS B pa3pyLIEHUU MTOBEPXHOCTHU JETalU MPU BO3SHUKHOBE-
HUM KaBUTALMOHHOTO IpOIecca U SABISIETCS aBapuiiHOM cutyanuei. [Ipoecc kaBUTaluy npeacTaBiseT
co00il moTepro CIJIOIIHOCTH U O0pa3oBaHME BHYTPHU KUAKOCTU TMAapOBBIX WJIM Ta30BbIX KaBepH. Ilpu
CXJIONIBIBAHUHU TaKUX KaBEPH yAapbl YacCTHUI] KHUJKOCTH O IMOBEPXHOCTb JIETAM BBI3BIBAIOT €€ MECTHBIN
Harpes, KOTOPBIA B COYETAHUU C yapaMH MPUBOAMUT K HHTEHCUBHOMY pa3pylleHuto Metania. KaBuramu-
OHHBIN pEXUM pabOTHI ABISAETCS PACIPOCTPAHEHHBIM JUIS THAPABIMYECKUX HACOCOB MPHU OTKA3aX CUCTE-
MBI BcachbIiBaHUS. Takol pexuM paboThl COMPOBOXKIAETCS IIYMOM U MOBBIIIEHHBIM YPOBHEM IIyJIbCAIUH
JIaBJICHUS U MOXKET MPUBECTH K HEYCTOMUMBOI paboTe Hacoca.
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Y CTaHOBIIEHO, UTO KaBHUTAIMSI B AJIEMEHTAX THAPOINPHUBO/A HAUMHACTCSA TEM PaHbIIe, 4eM OoJbIie
BO3lyXa COEPKUTCA B pabouelt xuakoctu. Kpome Toro, kaBUTalimoHHasi CTOMKOCTh KHJIKOCTH TTOHMXKa-
€TCsl C MOBBILIEHUEM YPOBHSI 3arpsA3HEHHOCTH €€ TBEPJAbIMHM YaCTHULAMH, HA OBEPXHOCTU KOTOPBIX aj-
copOupyeTcst TOHKHI clloil Bo3ayxa. MUKpPOCKONIMYECKUE My3bIPbKH BO3yXa ABISAIOTCA LIECHTPAMU KaBU-
TaLUH.

OKuCIUTENbHOE W3HAIIMBaHUE, KaK MPaBHIIO, CBSI3aHO C KOppo3uel martepuana. MeTauimdyecKkue
JeTali TUAPABIMYECKUX arperaToB IpU HAPYIIEHUU 3aLUTHOTO MOKPBITHUS (MM MPH €ro OTCYTCTBUM)
MOTYT OBITh MOABEPKEHBI KOPPO3HUU - MPOIECCY pa3pyLICHUs MeTaiia, IPOUCXOASIIEMY MPU XUMUYe-
CKOM WJIM DJIEKTPOXMMHYECKOM B3aUMOJICHCTBUU C OKpYKAIOLIEH cpetod. B ruapaBinyeckoM Ipu-
BOJIE KOppOo3uHM Hauboyiee MOJABEp:KEeHbI TPYOONpoBOIbl, [(DOHIITEIHBI KPEIUICHUSI THIPOArperaTos,
BHYTPEHHHUE TOJIOCTH T UAPO aKKYMYJISITOPE B, A€TAIN 3JIEKTPOMArHUTHBIX [(PaHOB U T IT

B pesynpraTe KOppOo3MM M3MEHSAIOTCS MEXaHWYECKHE CBOMCTBA METAJJIA: CHUXKACTCSA IMPOYHOCTD,
IUIACTUYHOCTH [IpOIyKTHI KOPPO3HH, MONAAONINE B pabouyto KUAKOCTh THIPOCUCTEMBI, MOTYT IIPHBE-
CTH K €€ 3arpsi3HEHUI0 U TEM CaMbIM YCHJIMTb I'MIp0a0pa3suBHBINA H3HOC

[Io xapaktepy KOpPpPO3MOHHOIO pa3pylICHUs pa3jIMyaroT CIECAYIOIIME BHUJbI KOPPO3UU: CIUIOLIHAS
(paBHOMEpHAs U HEpaBHOMEpHAs1), MECTHAs, TOUeYHAas, CKBO3Hasl, MOAMOBEPXHOCTHAS U MEKKPUCTAILIHU-
4yeckas.

OpeTTUUr-Koppo3us XapaKkTepu3yeTcs o0Opa3zoBaHuEM MEJKUX SI3BEHHBIX
YTy OneHui Ha HETMOABUKHBIX W UMEIOIIUX BeCbMa Malble B3aUMHbBIE
nepeMereHus JeTalax u y37ax, HAXOSIINUXCS noJt Harpy3Koi. ®perranr-

KOppO3usi INPUBOAUT K BO3HUKHOBCHHUIO YCTaJOCTHBIX  pPa3pyLICHUH

(moBpexieHuil) Aetaneid rTuapONpUBOIA. Y CTAIOCTHBIE IIOBPEXKIEHNUS MOTYT TaKK€ BO3HUKHYThH B
pe3yibTaTe KOPpO3HUHU MPH TPEHUU WIM KOHTAaKTHON Kopposuu. [Ipu BUOparimOHHOM MPOCKAIb3bIBAHUH H
IIPOHUKHOBEHUH B 30HY KOHTAKTa OKHUCIMTEIBHOM Cpezibl 00pa3yroTcs MOBPEXKAECHUS B BUJE 3B, 3aI10JI-
HEHHBIX MPOIYKTaMHU pa3pyIlIeHus,, B OCHOBHOM MOPOIIKOOOPa3HBIMH OKHUCIAMHU TPYIIMXCS METaUIOB. B
HA4aJIbHbI MOMEHT ITPOUCXOJUT CXBATHIBAHUE COMNPSDKCHHBIX MOBEPXHOCTEH HAa yYacTKax KOHTAKTA, U
MOSIBJISIFOIIMECS ITPU ATOM METAJUIMYECKHUE YaCTHULbl, OKUCIAACH, 00pa3yloT NEPBUUHbIE IPOAYKTHI U3HA-
mMBaHusA. B nanpHeleM paspylieHue MaTepuana MpuoOpeTaeT xapakTep aOpa3MBHOTO M3HAIIMBAaHUS
MPOAYKTAMH (PPETTHHI-KOPPO3UH U 0OJIEr4aeTcsi TeM, YTO MOBEPXHOCTHBIEC CIIOM B 30HE KOHTAaKTa pas-
PBIXJISIFOTCS. B PE3YJIBTATE YCTAIOCTHO-OKUCIMTEIbHBIX IpoLeccoB. C yBEIMYEHUEM YaCTOThI M aMILIUTY-
Jbl BUOpallMM IMPOLIECC M3HALIMBAHUS YCHUJIMBAETCS, a BPEMS O MOMEHTA PE3KOI0 MOBBILIEHUS CHJIBI
TPEHHS B 30HE KOHTAKTA BCJICJCTBUE CXBAThIBAHMSI COKPAILIACTCS.

Bnusinue (peTTHHr- KOPPO3UU HE MCUEPIBIBACTCS CHIDKEHHEM CONPOTHUBIICHUS YCTAOCTH BCIIE-
CTBHE O0pa30BaHMs I'€OMETPUUYECKUX KOHIEHTPATOB HANpsKEHUsA. 3HAYUTEIbHO 0Oojiee CylIeCTBEHHBIM
SIBJISIETCS. BOSHUKHOBEHHME MEJIKMX 04aroB aJre3MOHHOIO B3aMMOJIEHCTBHS, 110 TPAHUILIAM KOTOPBIX MOTYT
BO3HHKHYTh MUKPOTPELIUHBI, ABJstOMUEcs 0oee 3pGEeKTUBHBIMI KOHIIEHTPATOPAMH HAPSIKEHUS, YeM
SI3BBI, 00pa30BaBIIMECs BCIEACTBUE (PETTHHT-KOPPO3UH M MUMEIOIINE OOBIYHO OoJjiee IIaBHBIE ouyepra-
HUA. YCTaJOCTHBIE TPEIIMHBI BO3HUKAIOT Yallle BCETO MO I'PAHUIIE y4acTKa aJre3ud KOHTAaKTUPYIOIIHUX
neraneil. IIpy 1ocTaTO4YHOM ypOBHE NEPEMEHHBIX HANPSKEHHWH, BO3HUKAIOLIIUX OT BHEIIHEH HArpy3KH,
HayvajbHas TPELIMHA MOXKET Pa3BUBATbCS BIUIOTH JIO MOJIHOTO pa3pylleHus JeTanu. TakuMm oOpazom,
(GperruHr-Koppo3us OKa3bIBAET 3HAYUTENHBHOE BIMSHUE HA CONPOTUBIICHWE YCTAJIOCTH JAETaled THAPO-
npuBoAa. OHa MOPOKIAETCSA TEMH K€ YCIOBUAMH U3MEHSIOLIENCS HArpy3KH, KOTOPbIE HEMTOCPEICTBEHHO
BBI3BIBAIOT YCTAJIOCTHOE pa3pyIICHUE.

Haunbonee yacto nerany ruApaBiIMYECKUX arperaTtoB MOJBEPraroOTCs MEKTPOXUMHUYECKONH KOppo-
3UM, KOTJa METAJUI pa3pyllIaeTcs MOJA JECHCTBUEM DJIEKTpoNIMTA. Menpyailine Kaliy pacTBopa dIEKTpo-
JUTa MOTYT 00pa30BbIBATHCS HA TTOBEPXHOCTH METalljia BCIEACTBHE TOrO, YTO YaCTUUKHU IbUIM COAEpKAT
TUTPOCKONIMYECKHE COJIH, BIIUTHIBAIOIIME aTMOC(hepHyto Biary. [Ipu pe3skoM n3MeHeHHH TeMIepaTypbl Ha
XOJIOTHOW MOBEPXHOCTH JETAIM MOKET KOHLEHTPUPOBATHCS BOJA, KOTOpas IOCIIE PACTBOPEHMS B HEU
COJIel CTAaHOBUTCS IEKTPOIUTOM. TakuM 0Opa3oM, MEXy 3epHAMU MeTallla BOSHUKAET pa3HUIla MOTEeH-
L[MAJIOB, SBJISIOUIASCS MPUYMHON BO3HUKHOBEHUS JIEKTPOXUMUYECKONH Koppo3uu. CyllecTBEHHOE BIIUS-
HHE HA CKOPOCTb KOPPO3UM OKA3bIBAET COCTOSHUE NTOBEPXHOCTU MeTajuia. MeTaul ¢ MoJaupoOBaHHOU I10-
BEPXHOCTBIO KOPPOAUPYET MEMIIEHHEE, YEM C IIEPOXOBATOMU.

VYcTaHOBIIEHO, YTO KOPPO3MM IOJBEP)KEHBI NpexkJe Bcero Haubosee aehOpMUPOBAHHbBIE HIIH
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HaMpPsKEHHBIE YaCTU KOHCTPYKIIMH, TaK KaK C YBEIIMYCHHEM BHYTPCHHEIO HAMPSIKEHUS BO3PACTAET OTPH-
naTenbHbIN noteHnuan. Jledopmanus cnocodbcTByeT 00pa30BaHNI0 MUKPOIIOP, Yepe3 KOTOphle KOPPO3u-
OHHAs cpe/ia MPOHUKAET B IITyOuHy MeTaia. ['a3sl, coaepkaniiecs: B aTMoc(hepHOM BO3IyXe, MOTYT pac-
TBOPATHCA B PacTBOpE, B KOTOPOM MpPOTEKaeT Kopposus, TuddyHANpOBaTh Yepe3 HETO0 K MOBEPXHOCTH
MeTaJlla ¥ BIUSATh Ha CKOPOCTh KOppo3uu. Kuciopoa B 3aBUCUMOCTH OT €r0 KOHIICHTPAIIMH B PacTBOPE
CBOMCTB MeTajlla M JAPYTUX (HAKTOPOB MOXKET YCKOPATH KOPPO3HUIO JTUOO CIIOCOOCTBOBATH 0Opa30BaHUIO
3aIUTHOM TIJIEHKH [4].

XuMuYecKasi KOppo3us BOSHUKAET TaKKe BCJIEICTBUE MOBBIIIEHHOW KUCIOTHOCTH paboydeil sKuIKo-
CTH, BO3HUKAIOUICH MpH ee cTapeHnH. Hemairyro posib UrpaeT Takke Momnafaronas B padbouyyro KUAKOCTh
BJIara.

W3nammBanue aeraneil map TpeHWs (IITOKOB, UJIWMHAPOB, 30JOTHUKOBBIX IMap, THIIb3) CHUXKACT
TaK)Ke COMPOTHUBIICHHUE YCTAIOCTH U MOXKET CIY>KUTh MPUUYUHON UX Pa3pylIeHUs MOCIe HEKOTOPOro Cpo-
Ka CITy>KOBI.

[Tpu aHanm3e pa3IUYHBIX MPOIECCOB Pa3pyLICHUs 3JIEMEHTOB T'HIPONPUBOAA (B pe3yJibTaTe U3Ha-
IIUBaHUS, AeQopMaIliu, MOJIOMOK, KOPPO3UH) MOTYT OBITh  BBIJCJICHBI CIICIYIONINE THUIIOBLIC 3aBUCUMO-
CTH pa3pylIeHUsi OT BpEMEHH

1. ®akropsl, BAUAIONIUE HA CKOPOCTh MPOTEKAHUS MpoLIecca pa3pyIieHus,

CTaOUIIN3UPOBAIIUCH, a MPUYUHBI, KOTOPbIE MOTYT U3MEHUTh MUHTEHCUBHOCTD
rpoiiecca, OTCyTCTBYIOT (HampuMmep, MpH YCTaHOBUBILIEMCS M3HAIIMBaHNUH). B
3TOM CJIy4ae 3aBUCUMOCTb CTENICHH Pa3pyLICHUs] OT BPEMEHU UMEET JIMHEHHBIN
XapaxTep.

2.IIpouecc pa3pylieHns HEKOTOPOE BPEMSI MOXKET HE MPOSBIATHCS, a 3aTEM
MIPOSIBUTBCS C OOJBIIION MHTEHCUBHOCTBIO, YTO MOXKET IIPUBECTH K BBIXOTY
JIeTalli U3 CTPOsi, HAPUMED MPHU YCTAIIOCTHOM Pa3pyIICHUU.

3 Ilpu mpoTekaHuM mpolecca pa3pylIeHUs MPOUCXOIUT MOCTENIEHHOE ocialieHne Tex (pakTopos,
KOTOpBIE BIIUSAIOT Ha €M0 UHTEHCUBHOCTb. Takas 0COOEHHOCTh XapaKTepHa, HapuMep, sl H3HAIIMBAHUS
JJIEMEHTOB B TIEPUOJI IPUPAOOTKH, KOT/1a IPOUCXOAUT U3MEHEHUE MUKPOTEOMETPUH MTOBEPXHOCTH.

4. BnusiHue (akTopoB, OT KOTOPHIX 3aBUCUT HHTEHCUBHOCTD IIpoLiecca pa3
pYLICHHS, YCWIMBAETCS, B pe3yJbTaTeé 4Yero WHTCHCUBHOCTh IIpoIiecca
HapyluleHus Bo3pacTaeT. Takoi XapakTep MOXET HMETh HW3HAlIMBaHUE C
BO3PAaCTaOIIEH HHTEHCUBHOCTBIO.

5.IIpornecc pa3pyuieHus sSBIsieTCs HECTAOMIBHBIM, YTO IPOUCXOIUT MIPH
pabote aeTanu B pe3Ko U3MEHSIOIEMCS pEXKUME.

B peanpHBIX yCIOBHSX MpOIECC Pa3pyLICHHs AETalud OOBIYHO COCTOMT W3 HECKOJIBKHX ATaroB
Hanpuwmep, nporecc n3HAIIUBAHKS YaCTO COCTOUT M3 TPEX ATAINOB: C YMEHBIIAIOMICHCS HHTEHCUBHOCTHIO
(mpupaboTKa), C MOCTOSHHON CKOPOCThIO (HOPMAaJIbHBIN U3HOC) U C BO3pACTaroIleld HHTCHCUBHOCTHIO (Ka-
tactpoudecknii u3Hoc). Ha puc. 2.5 mpencraBineHa o0mias 3aBUCUMOCTh HHTEHCHBHOCTH M3HOCA KOH-
TaKTUPYIOIIUX MOBEPXHOCTEH 0T HapaboTku. [1og MHTEHCHBHOCTHIO M3HOCA MOHUMAETCS OTHOIIIEHUE Ta-
pameTpa M3HOCa KO BPEMEHH pabOThl TPpyIIMXCS MoBepxHOCcTel. [TapameTpom m3HOCAa MOXET OBITH JIH-
HEWHBIN pa3Mep (3a30p B COMPSDKEHHH), 00beM (00beM M3HOIICHHOTO MaTepHalia) Wiu Macca (KoJude-
CTBO M3HOIIEHHOTO MaTepHayia). XapakTepHble 30HbI KPUBOW M3HOCA OMPEACINISAIOTCS CIEAYIOIMUM 00pa-
30M. | - 30Ha MpUpabOTKH, KOT/Ia MHTEHCUBHOCTH M3HOCA ITOCTENIEHHO CHIDKaeTcs. [1 - 30Ha HopMalTbHOU
IKCIUTyaTalluu MPH YCTaHOBUBIIIEHCS HEBBICOKON MHTEHCMBHOCTU M3HOca. LIl - 30Ha kaTtacTpodudeckoro
n3Hoca. Bpemst Hactymnenus 11l 30HBI KiTaccupUIMpyeTCsl KaK MOMEHT HACTYIUICHUS TPEAETHHOTO CO-
CTOSIHUSA, TIPU KOTOPOM IKCILTyaTalus l;[on)KHa OBITH TIPEKpaIIeHA.

H3HOCa

I 1 I

HUHTEHCHBHOCTD

HapaGotka

Puc. 2.5. 3aBUCHMMOCTh HHTEHCUBHOCTH U3HOCA OT HAPaOOTKH
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VY CTaHOBIIEHO, YTO CYIIECTBYET BO3MOXHOCTh 3HAUMTEIBHOTO MOBBILIEHUS TPEHHS B 30JI0THUKO-
BBIX pacHpeeUTeIbHbIX YCTPOUCTBAX THAPONPUBO/A, CIIOCOOHOTO HAPYIIUTh €r0 HOPMaJIbHYIO paboTy.
Kak npaBuiio, HeMCIIPaBHOCTH, CBSI3AHHBIEC C MOBBIIIEHUEM TPEHHUS! B 30JIOTHUKOBBIX Mapax, BOSHUKAIOT
BHE3AITHO U YCTPAHSAIOTCS MOCJE HECKOJIBKUX NEPEMEIICHUI 30J0THUKA. OCHOBHBIMM IPUYUHAMM MTOBBI-
LIEHUSI TPEHUS MEXY JETAISIMU 30JI0THUKOBBIX MMAp MEPUOANYECKOTO JEHCTBUS SBISIOTCS: THAPABINYE-
CKO€ 3allleMJICHUE 30J0THHKA B T'MJIb3€, BBI3bIBAEMOE HEYPAaBHOBEIICHHOW paJUalIbHOW T'MAPOCTaTHYE-
CKOH cuIoif; obnurepanus (3apaniBaHie 3a30pa B 30JJOTHUKOBOH Mape); MEXaHUYECKOE 3aKIMHUBAHHE
30JI0THUKA B TMJIb3€, BBI3BIBAEMOE MTONAJAHUEM B 3a30p MEXKIY JETaIsIMU TBEPABIX YACTHII.

MexaHnueckoe 3aKJIMHUBaHUE PacpPEENIUTENbHBIX 30J0THUKOBBIX Nap sie-JsIeTCs OCHOBHOM MpH-
YUHOW HapyIICHUS B HUX CTAOMIIBHOTO TPEHUSI.

W3MeHeHne TeXHUYECKOTO COCTOSIHUS JIeTaJIel M Y3JI0B MIPUBOJNT K U3MEHEHUIO BBIXOIHBIX ((yHK-
LMOHAJILHBIX) TAPaMETPOB TUPOArperaToB U ruAponpruBoa B eiaoM. PaccMotpum Hanbosnee xapakrep-
HbIC U3MECHCHHS TEXHUYECKOTO COCTOSHUS THIPO(UIIMPOBAHHBIX MAIIMH U CBSI3aHHBIC C dTHM HU3MCHCHHS
UX (PYyHKIIMOHAJIBHBIX MApaMETPOB MPH SKCIUTyaTalllu JJIi OCHOBHBIX THIIOB T'MJIPOArperaToB U 3JeMeH-
TOB THJIPABIIMYECKUX MTPUBOOB.

Tudponacocni.

YcTaHoBieHO, 4TO paboTOCIOCOOHOCTh TUAPABIMYECKUX HACOCOA BO MHOTOM ONpEAETSeTCS TeX-
HUYECKUM COCTOSIHHEM Kayarolllero y3ia, H3MEHEHHE KOTOPOTo HEMOCPEACTBEHHO BIMSET HA OOBEMHBIM
KIIZl Hacoca. [Ins 4acTO NPUMEHSIOIUXCS B TUAPOINPHUBOIE AKCHUAIBHO-TIIOPIIHEBBIX HACOCOB TEX-
HUYECKOE COCTOSIHME KayaroIIero y3ja MOKET OBITh OLIEHEHO C IMOMOIIBI0 TAKUX IapaMeTpoB, KakK 3a30P
B UAJIMHIPOTIOPTHEBOM TpymIie (B CONPSHKEHHOW Mapc MOPIICHb-IWINHIIP) U TIO(T B MAPHUPHBIX COCTHU-
HEHUSX.

DKCTIEpUMEHTAIBHO YCTAHOBIIEHO, YTO HanOoJee HHTEHCUBHOE U3HAIIMBAHUE PAabOUHMX SJIEMEHTOB
Hacoca npoucxoauT B TedeHue 200 ... 300 1 paboTel. 3 manbHEWIIeM HHTEHCUBHOCTD MPOIEcca U3HAIIH-
BaHUs cTabmimsupyetcs. [ljig Hacoca CIeCTBHEM yBEIMYEHHUS 3a30pPOB B MOPIIHEBBIX Mapax sBISAETCS
yBeJIMYEHUE BHYTPEHHHUX yTe4eK U nmoHmwkenue ooremuoro KII/I.

Kpome cHmxenus KIIJI, xapakTepHbIMM HEUCIPABHOCTAMM IS TMAPABINYECKUX HACOCOB, IPOSIB-
JSFOIMMHUCS TIPU SKCIUTYaTALMH, SBIISIFOTCSA: NOTEPS. FTEPMETUYHOCTH YIUIOTHEHUN MPUBOJIHOIO Baja, U3-
HOC HUIUIIEBOTO COSAMHEHUs, yBEIMYECHUE JTIO(TOB U pa3pylIeHHE MOJIINITHUKOB, KABUTAIIMOHHOE pPa3-
pyILIEHUE Kayalollero y3ja, IeperpeB Hacoca BCIeACTBUE pabOThl 0e3 pabouel KUAKOCTU C Pa3pyLICHU-
€M KayJaroIero ysia. IMeroT MecTo TakyKe OTIENIbHBIE CIIy> Yau pa3pyllieHus KopIyca Hacoca.

Pacnpedenumenvhule ycmpoiicmea.

OcHoBHast Macca OTKa30B T'MPABINYECKUX PaclpeAeIUTENbHBIX YCTPOUCTB CBs3aHa C HapyLIEHU-
€M TepMETHYHOCTH, Yallle BCEro — BHYTPEHHEH: yBeJIIMYCHHE BHYTPEHHUX YTEUEeK OOBSICHSETCS YBEu-
YEHHEM 3a30pOB B 30JIOTHUKOBBIX Iapax BCJIEICTBUE M3HAILIMBAHUS TPYILUXCS MMOBEpXHOCTEH. BHemHAs
HETEPMETUYHOCTh MOXKET MOABUTHCS BCIEACTBUE Pa3pyLICHUs WM CTAPEHUS] PE3UHOBBIX YIUIOTHEHHUU B
pe3yabTaTe BO3ACHCTBUS MOBBIIICHHBIX TEMIIEPATyp WIM HAPYIICHUS CTHIKOBOUHBIX COCAMHEHUHN TPyOO-
MIPOBOIOB B pe3yJibTaTe TeMIlepaTypHOU AeGopMaliiy Uiy BUOpaun

YpoBeHb BHYTPEHHUX yTE€UEK B T'MJPOpACHpEIEIUTENSIX CYLUIECTBEHHO 3aBHCHUT OT TEMIIEpaTyphl
paboyeil )KUAKOCTH U OKPY>KAIOIIEH CPeJIbl.

WccnenoBanus taxoke nokasainu, 4To C MOBBIIEHHEM TEMIIEpaTyphbl YMEHbBILAETCS YCUIINE, Pa3BU-
BAae€MO€ JIEKTPOMATrHUTOM B THPaBINYECKUX JIEKTPOMAarHUTHBIX KpaHax. [Ipuuem Hanbosiee MHTEHCUB-
HOE MOHIKEeHUEe ycuust Habmrogaetcs npu temieparype 6onee 100°C.

CymiecTBeHHOE BIHMSHHME Ha PabOTOCHOCOOHOCTH pacCIpeleTUTeNbHbIX YCTPOMCTB OKa3bIBa-
€T 3arpsA3HEHHOCTh paboyveil KUAKOCTH, SIBISISICh MpUIrHO Oosiee 50% 0TKa30B, BBISBIECHHBIX MPHU DKC-
rryatanui. [loBbllieHne 3arps3HEHHOCTH pabouel >KMIKOCTH YBEIUYMBAET yCHIIME CTparuBaHUS, a B
pslie cily4aeB MPUBOJUT K 3aKIMHUBAHUIO LIMJIMHIPUYECKUX 30JI0THUKOBBIX pacnpenenuteneil. [lonana-
HUE YaCTHI] 3arPS3HEHUN B 3a30pbl 30JIOTHUKOBBIX Iap WJIH MOJ CEJI0 KJIalaHOB YacToO MPUBOJUT K pe3-
KOMY NOBBIIIEHUIO BHYTPEHHUX YTE€UYEK B TUAPOPACIIPE ACIUTENE U €T0 JOCPOUYHOMY CHATHUIO C IKCIUTya-
TaIUH.

Cneoawgue pyneevie npusoowi.

OcHoBHBIMU Jie()eKTaMHU U HEUCITPABHOCTSIMU CIESAIINX PYJIEBBIX MTPUBOIOB, BO3HUKAOIINMHU TIPU

SKCIUTyaTalluH, SBISIIOTCSA: BHELIHSAS HEr€PMETUUHOCTD MOJBUKHBIX YIUIOTHEHUN MCTIOJHUTENBHBIX LITO-
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KOB; BHYTPEHHSISI HETEPMETHUYHOCTb; JIOPTHI B KPETUNIEHUU PYJIEBBIX MPHUBOJOB K OMOpPE, B KHHEMATHKE
0oOpaTHOHM CBSA3M M CHJIOBOI NPOBOJKE YTNpaBJCHHs; 3aKIIMHUBAHUE 30J0THUKOBBIX paclpeesIuTeNnei;
KOppO3Usl M HApYIICHHE MAaTePUAIIOB MOKPBITUS SJIEMEHTOB, PUCKHU, 3a00MHBI, BMSITHHBI HA TIOBEPXHOCTH
JieTajen u zp.

Haubonee wacto pyneBbie MPUBOJIBI CHUMAIOTCS C AKCIUTyaTaI[dl BCJIEICTBUE HAPYLICHHS TepMe-
TUYHOCTH YIUIOTHEHHM IITOKOB, MOSBJIEHUS MOBBIIIEHHBIX JIIOPTOB B CHJIOBOM MPOBOAKE U pPa3pyLICHUS
3J€MEHTOB KOHCTPYKIIUH.

Haubonbiiee BiusHue Ha (yHKIHMOHATIBHBIE TApaMETPhl PYJIEBBIX MPUBOJOB OKa3bIBAIOT JHO(THI B
OTIOpe WX KPEIUICHHMSI, e 0OPaTHOU CBSI3U U CHJIOBOM MPOBOJIKE YIIPABIICHUS, 4 TAKXKE BHyTPEHHUE TIe-
PETEUKH MEXKAY MOJOCTSIMU CUIOBBIX LUIHH]IPOB.

Otu 3kCEnyaTallnoHHbIE U3MEHEHHUS! CHIDKAIOT YCTOMYMBOCTD CIIESLIETO TUIPONPUBOJA, MOBBI-
IAI0T HECUMMETPUYHOCTh €r0 CKOPOCTHOM XapaKTePUCTUKHU, & TAKXKE U3MEHSIOT €ro CTaTUYECKYIO U JTU-
HaMHYECKYIO )KECTKOCTb.

Haubonee cyliecTBEeHHO BIMSHUE HKCIUTYaTallMOHHBIX U3MEHEHUH B CIIEJSIIEM PYyJIEBOM MPUBOJE
CKa3bIBACTCSl HA XAPAKTEPUCTUKE €r0 JMHAMUYECKOHN JKECTKOCTH, KOTOpask MOXET ObITh HCIOJIb30BaHA
KaK IUarHOCTUYECKUIl mapaMeTp Ui OIICHKU TEXHUYECKOT0 COCTOSHUS IPUBO/IA.

Tpyoonpoeoow..

Kectkue TpyOOnpoBOABI THAPABINYECKIX CHCTEM MAIIMH B pealbHBIX YCIOBUSAX pabOThl MOABEP-
KEHBI JCHCTBHIO CIIOKHOTO KOMILUIEKCA CTATHYECKHX M JTMHAMUYECKUX HArpy30K, BBI3BAHHBIX BHOpaIlu-
ell, myJbpcanueil 1aBineHust pabodei KUIKOCTH, TeMIepaTypHbIMU JeopMalusIMU U HEKOTOPBIMU ApY-
ruMH (paKTopamMu, 4TO MPUBOIUT K YCTATOCTHOMY Pa3pyIICHUIO TPYOOIPOBOIOB.

[Tpu skcmtyaTaniuy Ha MOBEPXHOCTU TPYOONPOBOJA MOTYT BOSHHUKHYTh HE3HAUUTENbHBIE "TIOTEP-
TOCTH", KOTOpbIE, KaK MPABUIIO, CO3[]al0T OUYE€Hb MY KOHIICHTPALIUIO HAIPSIKEHUW M HE OKa3bIBAIOT
CYILLIECTBEHHOTO BJIMSHHUS Ha JIOJITOBEYHOCThb. bosiee 3HauMTenbHbIe '"MoTepTocTH", oOpasyromuecs
BCIIE/ICTBHE BHOpAIMK, 0COOCHHO MpH ¢1ab0 3aKPEIUICHHBIX OTIOpaX, MOTYT CYIIECTBEHHO MOHU3HUTD JOJI-
TrOBEYHOCTh TpyOomnpoBoaa. ONbIT HKCIUTyaTal[MH MTOKa3aj, 4TO MPSIMOJIUHEHHbIE TpyOONmpOBOABI HUMe-
0T 0oJiee BBICOKYIO TPOYHOCTh, UYEM KPUBOJMHEHHBIC. 3HAYHUTEIHHO CHUXKACT JIOJITOBEYHOCTH
TpyOOINPOBOOB HATUUKE OBAIILHOCTH U BMSATHH.

I'ubOkue TpyOONPOBOBI JIyUIlle COMPOTUBISIOTCS JUHAMUYECKUM Harpy3kam. s Hux Hambosee
CYILLIECTBEHHBIMU SIBJSIOTCS (DAKTOPBI, BIUSIOUIME Ha XMMHUYECKUN COCTaB CJIOEB PE3MHbI, U3 KOTOPHIX
COCTOAT pyKaBa BBICOKOT'O M HU3KOTO JaBjieHUs. B mpoiiecce sKcrulyaTaluu moj JeHCTBUEM JaBICHUS
paboueil cpenpl, TeMIepaTypsl, AeGopMaiiii pykaBoB U Apyrux (akTopoB pe3rHa cTapeer: TepseT Iia-
CTUYHOCTH U MPOYHOCTH, CTAHOBUTCS 00Jiee TBEpAOH, Ha BHEIIHEH MOBEPXHOCTH 00Pa3yIOTCs TPEIIUHBL.
[Ipu HeBepHOM yCTaHOBKE PYKaBOB OHM MOTYT CONPHUKACATHCS C TBEPIbIMHU YaCTSIMH MAIIUHBI, YTO MPHU-
BOJUT K IOTEPTOCTSIM U Pa3pyILICHUSIM BHEIITHETO CJIOA.

B Mecrax 3a/1e7Ku pyKaBOB B HAKOHEYHHKE MPOUCXOANUT pellakcallis — MOCTEIIEHHOE YMEHbIICHHE
HaIpsDKEHUsS TIPU MOCTOSIHHOM JIeopMaliiy, Pe3Koe yXYIIICHHE YIIPYTUX CBOMCTB MPU OTPUIIATEIbHBIX
TEeMIEepaTypax, MEIJICHHOE U HEMOJIHOE BOCCTAHOBJICHHE MEepPBOHAYATBHON (DOPMBI M pa3MepoB MOCie
CHSITUS HArpy3KH MPH HU3KUX TEMIIepaTypax. ITO OOCTOSITEIHCTBO MPUBOJUT K CHIDKEHHUIO YCUIIHS B 3a-
JIeJIKaX U BBIPBIBY PyKaBa U3 HAKOHEYHHKA.

Ynnomnymenwnoie ycmpoiicmesa

HanexxHoCcTh W TONTOBEYHOCTH THAPABIWYECKHX arperaroB BO MHOTOM 3aBHCST OT CTENEHU HX
TepPMETUYHOCTH, a CIIeAOBaTEIbHO, OT COCTOSIHUS YIUIOTHEHUI. Hanbonee yacto mpuMeHstomuecs B Tu/I-
PaBIMYECKHUX arperarax pe3MHOBBIC YIUIOTHEHHUS OJlaroaps SJaCTUIHOCTH PE3UHBI JIETKO TpUCcTocaldiu-
BaIOTCS K METbUANIIINM HEPOBHOCTSAM YIUIOTHSEMOU MOBEPXHOCTH M O0ECTIEUNBAIOT repMeTHYHOCTh. O1-
HaKO B YIUIOTHEHHUSX, KaK U B JTIOOOM 3JIEMEHTE THAPONPHUBO/IA, MPU IKCIUTyaTaIUHA MPOUCXOJIAT OTpee-
neHHble u3MeHeHus1. Co BpeMEHEM Yy pPEe3MHOBBIX YIUIOTHEHUHN MOJ ACHCTBUEM pellaKcallii HANpsKeHUM
MPOUCXOAUT YXyAIIeHUE (PU3NKO-MEXaHWYECKUX CBOWCTB I10J] BIUSHUEM TOBBIIICHHON TEMIIEPaTyphl U
ctapenusi. Kpome Toro, pe3nHOBBIC YIUTIOTHEHUS TOJBEPKEHBI BIUSHUIO Pa0OUnX KUAKOCTEH U CIIOCOO-
HBI TIPUBYJIKAHU3UPOBATHCS K METaJIaM TIOJT ACHCTBUEM JaBJICHUS U TEMIEPATYypPhl, a TAK)KE MOTYT BHI-
JIaBJIMBATHCS B MaJIbI€ 3a30pbI.

Ecnm >xuakocTh, MPUMEHSIONIASICS B THIPOCUCTEME, COJEPKHUT CE€PYy, TO KOHTAKTHASI IIOBEPXHOCTH
PE3MHOBOTO YIUIOTHEHUS IO ACHCTBHEM HAarpeBa TBEPIEET W MpeBpamlaeTcs B 200HHUT. 3aTBEp/eBIIas
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MOBEPXHOCTh YIUITOTHUTEJIBHOIO KOJIbIA WJIM MAHXEThI JIETKO PACTPECKUBAIOTCA, U YIUIOTHEHUE CTaHO-
BUTCSI HEPUTOIHBIM TSI JANbHEHIIEH SKCIUTyaTaluu.

[Ipu skcrmyaranuu B 3aBUCHMOCTH OT MPUMEHSIEMBIX pabovmX >KUIKOCTEH U MaTepualia yIuIoTHe-
HUN MOXET MPOUCXOIUTh UX HaOyXxaHue uiu ycaaka. HaGyxaHue ymioTHEHHI MPOUCXOTUT BCIEACTBHE
MEXaHHYECKOTO MPOHUKHOBEHHUS KHJIKOCTH B MaTepual YINIOTHEHUS WA MOXET OBITh pe3yIbTaToOM XH-
MHYECKOW PEaKIUU.

VYcanka pe3nHOBOTO YIJIOTHEHUS! B ONPEIENIEHHBIX MpeiesiaX He 3aBUCHUT OT TEMIIEpaTyphl, HO MIPHU
BBICOKHMX TEMIIEpaTypax ycaaka MPOUCXOAUT ObICTpee, YeM NP HUZKHUX.

[Ipu cunpHOM OXJIAXECHUU PE3UHOBOE YIUIOTHEHUE TEPSET YIPYTUe CBOMCTBA, MPU 3TOM JIaBJICHUE
Ha KOHTaKTHOI MOBEPXHOCTH, CO3JJaHHOE MpeABaApUTEIbHBIM HATATOM, YMEHbIIAETCS WIN Hcue3aet. s
MHOTHX, 1K€ MOPO30CTOMKHUX MapOK PE3UHBI MPHU PE3KOM OXJIAXIACHUU KOTTTAKTHOE JIaBJICHHE HAYU-
HaeT yMeHbIaTbes ipu Temiepatype -20°C u npu temneparype -50 ...-60°C cocrTaBiseT JIUIIb OKOJIO
10% wnavanpHOTO WM Hcue3aeT. [Ipy MOCTENEHHOM OXJIXKIECHUU KOHTAKTHOE JaBJICHUE HAYUHAET
YMEHBIIATHCSA yKE MPU HECKOJIBKUX Ipajycax HIKE HyJIs M Mcue3aeT npu temreparype -25...- 40"C [7].

B npornecce paboThl MOJBMKHBIX COCIUHEHUN BBIJCISICTCS 3HAYUTEIBHOE KOJIMYECTBO TEIUIOTHI,
BCJIE/ICTBUE YEro MnoTeps paboToCoCOOHOCTH YIUIOTHEHUI HACTYIAeT paHbllle, YeM B HEMOJBHKHBIX CO-
equHeHusix. Kpome Toro, yrjaioTHeHUS MOABUKHBIX COCIMHEHUN MO/IBEP>KEHbI U3HAIIMBaHUIO. B 3aBuCH-
MOCTH OT pexuma paboTsl yruioTHeHUs: U yciaoBuii cMa3bIBaHMs B HEM MOKET UMETh MECTO CyXO€, CMe-
HIAHHOE WJIM XUAKOCTHOE TpeHue. Cyxoe TpeHUEe MOKET BOSHUKHYTh B YIIOTHEHUSX IIPU MaJbIX CKOPO-
CTSIX JIBIKEHUS U OOJBIIMX HAarpys3kax. PexxuM cMemaHHOro TpeHHs XapaKTepeH Uil OOJbIIHUX CKOpO-
CTell aBmkeHus. B obnactu pexuma CMEIIaHHOTO TPEHUS CHJIA TPSHHST MOHOTOHHO YMEHBIIACTCS MPH
YBEJIMYEHUN CKOPOCTU JBHKEHUS. PeXuMM >KMIKOCTHOrO TPEHHs HACTyMaeT TOrja, KOrja Harpyska Ha
YIUIOTHEHHE MOCTOSHHA U MOJHOCTHhIO BOCIIPUHUMAETCS CJIOEM CMa3KH, T.€. KOrAa MpH JABMXKCHUH YIUIOT-
HEHUS C OINpEeIeICHHON CKOPOCThI0 OTHOCUTEIBHO YIUIOTHSEMOM JeTaan MEXIy ABUKYUIMMIUCS OBEpX-
HOCTSIMA BO3HHUKAET T'UJPOJIMHAMHYECKOE JIaBJICHUE, PABHOE MPUKUMAIOIIEMY PagualbHOMY JaBJICHUIO
YIUIOTHEHHUSI, U IOBEPXHOCTH TPEHUS Pa3IEIAIOTCS CI0EM paboyell JKUIKOCTH.

Ot pexuMa TpeHHUs 3aBUCUT XapaKkTep M3HAIIMBAHUS YIDIOTHEHUS: MEPEX0]I C HKUIKOCTHOTO PEXKU-
Ma paboThl K PEeKUMY CYXOro TPEHHS CIOCOOCTBYET YBEIMUEHHUIO U3HAIIMBAHUS U, KaK CJIEJCTBUE, 3HA-
YUTEIHHOMY CHUKEHHUIO JI0JITOBEYHOCTH YIIJIOTHEHHUS.

B 3aBucumoctd OT (U3MKO-MEXaHUYECKUX CBOWCTB PE3UHBI, KOHCTPYKTHBHBIX OCOOEHHOCTEMH
YIUIOTHCHHSI U YCIIOBUI pa0bOThl BO3MOXHO M3HAITMBAHUE TPEX BHJIOB: YCTAJIOCTHOE, aOpa3suBHOE (MHK-
pope3aHue) W H3HAlllMBaHWE Mpu 3aenaHuu. [IpoaykTsl aOpa3sMBHOrO HW3HAIIMBAHUS IOMAJAlOT TOJ
YIUIOTHSAIONIYIO KpoMKY. [Ipu yBenmnyeHMn KOHTaKTHOTO AaBJICHUS MPOUCXOIUT MEPEX0]] OT yCTAIIOCTHO-
ro U3HAIIMBAHUA K HanboJjee pa3pylIUuTeIbHOMY W3HAIIMBAHUIO MpH 3aenanuu [IpudeM ompenensonmm
KpUTEpPUEM TP TMEPEeXo/ie OT YCTATIOCTHOTO M a0pa3WBHOIO M3HAIIMBAHUS K W3HAIIMBAHUIO TPU 3aeja-
HUU SBISIETCS] MHTEHCUBHOCTH TpeHUs. ONBIT MOKA3bIBAET, UTO CPABHUTEIHHO MaJloe TPEHHUE UMEET CIIBO-
€HHOE KOMOMHHUPOBAHHOE YIUIOTHEHHE, HAJIEKHOCTh KOTOPOT'0 3HAYUTEIHHO BBIIIEC HAJCKHOCTU OJUHAP-
HOTO YIUIOTHEHUS: BEPOSATHOCTh OTKa3a CABOCHHOTO YIIJIOTHEHUS HIKE MIPUMEPHO B 5 pas.

J{0oJIrOBEYHOCTh PE3MHOBOTO YINIOTHUTEIHHOTO KOJIbIA B 3HAYUTEIBHOW MEPE 3aBUCHUT OT MPABUITb-
HOCTH U3TOTOBJIEHUS KaHABKH, B KOTOPOil oHO HaxonuTcst Ecnu 00beM KaHaBKH Mall, KOJIBIIO BbIJaBIHBA-
eTcsl B 3a30D, 3allemisiercs U paspymaerca.  [{ns  mpenoTBpaimieHuss 3TOro B KaHaBKy €O CTO-
POHBI, TPOTUBOIIOJIOKHOH TT0/1aue pabovero JaBiIeHUs, TOMEIIAOT 3alUTHOE KOJIBIIO.

B3aumoneiicTBue yIIIOTHUTEIHHOTO PE3UHOBOTO KOJbIA C pabouel ®KUAKOCThIO MPUBOAUT K BO3-
HUKHOBEHUIO OKHCJIMTEIILHOTO MPOIecca B MaTepHasie KOJbIla U caMOl pabouei KUIKOCTH, a TaKXKe K
G Gy3MOHHOMY U afcOpOIIMOHHOMY 00MeHYy [7].

BHyTpeHHnii MeXaHU3M MPOIIECCOB, MPEAMIECTBYIOMIMX MOTEPE THAPOTPUBOIOM pabOTOCIIOCOOHO-
CTH, MOKET OBITh JOCTATOUYHO TOYHO MPOAHATU3UPOBAH TOJIHKO B KKJIOM KOHKPETHOM CIIy4ae, TaK Kak
M3MEHEHNE MapaMeTPOB KKIOT0 00BEKTa UMEET CBOU 3aKOHOMEpHOCTH. OTHAKO KOHKPETHBIE MEXaHU3-
MBI IOTEPU PAbOTOCIIOCOOHOCTH OTPEAETSAIOTC OOMUMHU (PUZNKO-XUMHUYECKUMU MPOIECCAaMHU H3MEHEHHSI
CTPYKTYpPBI, CBOMCTB M MapaMeTPOB AJIEMEHTOB THAPOINPUBOAa. VI3MeHeHne mapaMeTpoB, CIydaHOe s
KaXXJIOr0 OTIENBHOTO THApoarperata, UMEeT CTaTUCTUYECKH YCTOWYMBBINA XapakTep ISl OJHOTHUITHBIX
arperaros.
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IKCIVIYATALIUA U TEXHUYECKOE OBCJTYKUBAHUE
AKCHUAJIBHO-TIOPIIHEBBIX HACOCOB U THAPOMOTOPOB

[Tepen ycTaHOBKOH aKCHATBHO-TIOPIIHEBBIX HACOCOB U THIPOMOTOPOB (THAPOMAIINH) HA MOOHIIB-
HYIO MallliHy OHU JIOJKHBI OBITh PAaCKOHCEPBHPOBAHBI, @ U3 KOpIyca HAacoca U peayKTopa HeoOXoauMo
CJIUTh MAcCJIO ¥ MPOMBITh X YHUCTHIM HEITHIMPOBAHHBIM OEH3MHOM. PackoHcepBaius I0JDKHA MPOU3BO-
JTUTHCS HE paHee YeM 3a 12 4acoB /10 YCTaHOBKH THIPOOOOPYAOBaHUS HA MaIIuHYy [8].

[Ipu ycTaHOBKE HACOCOB WJIM TUAPOMOTOPOB Ha MOOWMIIbHBIC MAIIMHEI BHAYANIE OHU TPEIBAPUTEIb-
HO KpersTcs K paMe Ha (haHIax WiK Jlanax Kopiyca, 3aTeM HEHTPUPYIOTCS UX Bajbl U COCIUHAIOTCS IO~
1y mydrel. [Tocne gero ocymiecTBiasieTcss OKOHYATEIbHOE KPEIJICHHE ¢ MOCIETYIOIUM TIATeIbHBIM KOH-
TPOJIEM COOCHOCTH COEJIMHSAEMBIX BajioB. Bce O0NTOBBIE COeTMHEHUS TOJKHBI (DUKCHUPOBATHCS OT CaMo-
IIPOU3BOJIBLHOTO OTBOPAUMBAHMSL.

3anpeniaercs MPOU3BOAUTh MOHTQX yJapamH IO THAPOMAIIWHE U PEryIHpoBaTh 3a30pbl MEKIY
(braHmaMu TUAPOMAIIMHEI U IPUBOHBIM MEXAHU3MOM 3aTSKKOW KPETEeKHBIX OONTOB WM IITWICK. 3a-
30pbl AOJKHBI BBIOMPATHCS MyTEM MCIPABIICHUS TUIOCKOCTH (pilaHI[a MPUBOJAHOIO MEXaHHU3Ma WUJIH C IO0-
MOILIbIO KOMIIEHCALIMOHHBIX ITPOKJIAJIOK.

Banpl akcHanbHO-NOPIIHEBBIX THAPO MAIIUH BCEX THUIIOB JOJHKHBI COEIUHSTHCS C MPHUBOJHBIMU
MEXaHU3MaMH C MOMOIMIBIO YNIPYTHX MY(T, CHOCOOHBIX KOMIIEHCUPOBATh YroJl MEepeKoca Ocel ruapoMa-
IIUHBI ¥ TIPUBOJHOI0 MEXaHu3Ma 10 1 Tpajayca U HeCOOCHOCTh 3THX ocei 10 0,2 mm. [Tonymydra Jlomx-
Ha HACAXXHUBATHCS C TIOMOIIBIO 00JITa 1 pe3b00BOT0 OTBEPCTHSI B MPUBOJHOM Bairy. HabuBars momymyry
KaTeropuiecku 3amnpeniaercs. HampasiieHue BpallleHus Bajia yKa3aHO CTPEIKOM Ha KOpITyce Hacoca.

B kaprep penykTopa HacOCOB M HACOCHBIX arperaToB HEOOXOAMMO 3anuBaTh Paboduylo *KHIKOCTbH
MI™-30 (MC-30) nnu Ha eTHU niepuo dKcruryaTanuu motopHoe macio JIC-8, JIC-11, AC-8 niu AC-10.
3aMeHITh Maclio HEOOXOAMMO MpUMEpPHO depe3 Kaxasie 500 u paboTel. YpoBeHb Macia B KapTepe pe-
TyKTOpa He0OXOAMMO MPOBEPATH HE Peke OAHOTO pa3a B Henento. Kateropuuecku 3amnpeniaercst SKCIuTy-
aTUPOBATh THIPOMOTOP C 3ardyIIEHHBIM JPEHAKHBIM OTBEPCTHEM.

ManxeTHble YIUIOTHEHHUS B THAPOMAIIMUAX HEOOXOIMMO 3aMEHSTh TOJBKO B 3aKPBITOM IOMEIIle-
HUU B YCJIOBUSIX, UCKIIFOYAIOIIUX MOTAJJaHUE 3arPsI3HEHHM B KOPITYC.

[Tpu skcmyataliud akCUajdbHO-JOPIIHEBBIX THAPOMAIINH PEKOMEHIYETCS MPUMEHSITh OCHOBHBIC
copTa pabo4Mx KHUJIKOCTEH, CIIEIMAIBHO CO3AAHHBIX Uil O0bEMHBIX THAPOIPUBOJIOB, MIIM UX 3aMEHUTE-
JIY, TIPUBE/ICHHBIC B IIEPBOM YaCTH CIpaBOYHUKA B pazjaeie "Paboune KuakocTu".

Ecnu rugpocucrema MaliuHbl 3anpasieHa rujgpasianyeckuM maciom MI'E-46B (MI'-30), a Temmne-
parypa Bo3zayxa gocturaet -20°C, To NpUBOJHOM JIBUTaTENb CIEAYET 3allyCKaTh MPU MUHUMAJIBHOW 4a-
cToTe BpamieHus U 0e3 BHEIIHEW Harpys3ku, nmpopadboraTh B TedeHue 5...10 MuH, a 3aTeM, OCTENEHHO
yBEJIMYUBAsl YaCTOTY BpAILlEHUS TU3Esl, OBBICUTH TEMIIepaTypy paboueil KHUIKOCTH B TUAPOCUCTEME 10
10... 15°C nmytem npoccenpoBaHus MOTOKA.

Ecnm rugpocucTema MammHBI 3ampaBlieHa TuapaBindeckum maciom MIT-15B (BMI'3), To anano-
TUYHBIE MEPOTIPUSITHS CJIETYET BBIMOIHATH MIPU TEMIIEPATYPE OKpYyKarolero Bo3ayxa Hmxke -40°C.

Henomyctuma sKcrutyaTarusi THAPOMAIIMHBEL 0e3 paboueil KUAKOCTU B €€ KOpIyce M PelIyKTope
CIBOEHHOTO Hacoca. OOCTyXKMBAIOIIUI MepcoHal JOJDKEH MMETh TOYHBIE CBEACHHUS O copTe paboueit
KHUJKOCTU B THAPOCHCTEME U KapTepe peayKTopa CABOCHHOro nacoca. Kareropuuecku 3ampemaeTcst sKc-
ITyaTamus Ha paboyuX KUIKOCTSAX, HE YKA3aHHBIX B MACTIOPTE WM MHCTPYKIIMHU MO IKCILTyaTalluy TUI-
pOMAIITHBL.

Jns comepkaHus THAPOMAIIMH 6 COCTOSHUM TOCTOSIHHOW JKCILTyaTallMOHHOW TOTOBHOCTHU
CJIeTyeT MOJIBEprarh ux exxeHeBHOMY ocMOTpy. [Ipu 3TomM HeobxoanmMo obpaiaTh 0co0oe BHUMaHKE Ha:
YpOBEHb paboyeil KHUIKOCTH B THAPOMAIINHE; COCTOSIHHE MECT pa3beMOB KPBIIIEK, TPOOOK H T.J.; COCTO-
siHAE OO0JITOB, KPETISAIIUX THAPOMAIINHY K YCTAHOBKE, KAUECTBO COSMHEHHS BaJia THAPOMAHTHHBI C TIPH-
BOJIHBIM MEXaHHU3MOM.

3aBOIBI-U3TOTOBUTENIA TAPAHTUPYIOT HAZIEKHYIO padOTy THAPOMAIINH Ha PAOOYNX KHIKOCTIX MHU-
HUMAaJIbHOM BSA3KOCTBHIO OT 6...8 W MakcumanbHOU - 10 1500 cCt B unHTepBasie Temmepatyp oT -40 1o
+75°C npu ycnoBuM coOuoieHus: TpeOoBaHUI MacnopTa U MHCTPYKIMH IO AKCIuTyaTanuu. OnrtuMais-
HBI YPOBEHb BSI3KOCTH pabouell )KUAKOCTH HAXOAUTcs B penenax 25... 16 cCt, 4ro cooTBeTCTBYET TEM-
nepatype MI'-15B (BMI'3) ot +25 no + 35°C, a s MT'E-46B (MI'-30) ot -*55 no +65°C.

3aBOA-U3rOTOBUTENb 00s13aH B TeueHue 18 MecsieB co JHS OTrpy3Ku ¢ 3aBoga (HO He  Oouee
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1500 u paboTel THUAPOMAIIMHBI) 0E3BO3ME3THO PEMOHTHPOBAI. WIH 3aMEHUTh HEHUCIIPaBHBIC TH/I-
POMAIIMHBI TIPU YCIOBUU COOJIOICHUS TOTpeOUTENeM MPaBHII MOHTaXa, SKCIUTyaTallud U TEXHUYECKOTO
obciyxuBanus. [Ipu 3TOM IPOAOIKUTENHHOCTE CO JHS OTIPY3KH C 3aBOJIa IO BBOJIA B OKCILTyaTaIlUIO HE
JIOJKHA MPEBBIIIATH TPEX MECALIEB. | 'apaHTUN HE pacIpOCTPAHSIOTCS HA TUAPOMAIIUHBL, IPUMEHSIEMBIE C
OTCTYIUIGHHEM OT TEXHHYECKUX YCIOBUUM 0€3 MpeaBapUTENLHOTO COTJIACOBAaHHUS C  3aBOJIOM-
M3TOTOBUTEJIEM U MPHU pa300pKe TUIPOMAIIIUH ITOTPEOUTEIEM.

Pecypc akcmallbHO-TIOPIIHEBHIX THAPOMAIIMH - HApaOOTKA 0 MPEAEeTHbHOTO COCTOSIHUS - JOJKCH
coctaBiaTh He MeHee 4000 4 paGoThl MPYU HOMUHAIBHBIX PEKUMAX, ONTUMATIBLHON BSI3KOCTH U (UIBTpa-
LIUH, TIPU ITOM JIoITycKaeTcsi cHikeHne ooremuoro KI1JI ve 6onee uem Ha 15%.

['uapomMamsel, moJiexaliue XpaHeHUIo, T0JKHBL ObITh 3aKOHCEPBUPOBAHBI.

XpaHUTh THIPOMAIIMHBI CIEIyeT B MOMEIICHUH, 3alIMIIAIOIEM UX OT aTMOC(EpPHBIX OCaJKOB H
HUMEIOIIEM TeMIIepaTypy Bo3ayxa He Huxke +5°C.

3a BpeMsl XpaHEHMsI THIPOMALINH HE PEXe OJHOT0 pas3a B I10JIF0J1a HY>KHO IIOJIBEPraTh UX OCMOTPY
C LEJIbIO ONPEIETCHUS IO BHEITHEMY BUAY HAJEKHOCTH KOHCEPBALIMH.

[Ipu KoHCEpBaIUH TUAPOMAIIHH HEOOXOIUMO:

MOJIHOCTBIO CITUTH Pad0UYI0 KUIKOCTh, YAATUThH C HAPYKHBIX TOBEPXHOCTEH I'psi3b, MbUIb U OCTAT-
KH pabodeid KUJIKOCTH;

THIATEJIFHO MIPOMBITh TUAPOMAILINHY B O€H3UHE;

BHYTPEHHUE MOJIOCTH 3JIUTh YACTON pabodell JKUIKOCTBIO, YKa3aHHOW B MACIIOPTE;

OTBEpCTHS JIsl IPUCOEAUHEHHUS TPYOOIIPOBOIOB 3ariyIUTh 3araylIKaMU WIH IPOOKaMU U3 Macjo-
1 OEH30CTOMKOMN PEe3UMHBI WK MOJIMMEPHOTO MaTepuaa;

HEOKpAIICHHbIE HAapyXHbI€ IOBEPXHOCTU CTAJBHBIX JETAJed IOKPBHITh KOHCEPBAIIMOHHON
CMa3KoM.

B paboueil xUAKOCTH U cMa3Ke, MpeIHAa3HaYeHHON ISl KOHCEpBAllUM, HE JIOJDKHO OBITh BJIaru u
MEXaHUYECKUX IIPUMECEH.

[Ipu packoHCcepBalMy MalINHbI CIEAYET:

HOJHOCTBIO CIIMTh KOHCEPBAIIMOHHYIO pad0UyI0 )KUIKOCTh U3 BHYTPEHHUX MOJIOCTEIH;

YAQIUTH C HAapPY’KHBIX MOBEPXHOCTEW OCTATOK KOHCEPBALMOHHOMN CMa3KH, IPsi3b, MbLIb;

THIATEIBHO MPOMBITH TUAPOMAIINHY YUCTHIM HEATHIMPOBAHHBIM OCH3MHOM U MTPOCYIIUTh.

IKCIVIYATAIUA U TEXHUYECKOE OBCIYXKUBAHUE BBICOKOMOMEHTHBIX
rmapoOMOTOPOB TUIIA MP

s oGecniedyeHrs HaIeKHON SKCILTyaTalluid BBICOKO MOMEHTHBIX 'HapoMoTopoB tuna MP ux ¢na-
HeIl I0JDKEH OMMPaThCs Ha TUIOCKYIO U He AeopMupyemMyro moBepxHocTb. Kpemienue Heo0X0auMo mpo-
W3BOJUTH BUHTAMH C YIIPYTUMU I1aiibamu.

Ecnu ruapomoTop mpenHazHaueH Uisi paboTHI PU OOJBIION YIIIOBOM CKOPOCTH € YacThIM peBep-
CUpPOBaHUEM, OBICTPBHIM MMYCKOM M OCTaHOBKAaMH, PEKOMEHYETCsl YCTaHABINBATh B MPUCOEIMHUTEILHOM
¢manme 1Ba KaNMOPOBaHHBIX BUHTA.

B Tex ciyuasx, Korja ruJpoOMOTOpP UMEET JKECTKOE COEMHEHUE C UCIOJHUTEIbHBIM MEXaHU3MOM,
HEOO0X0UMO 00ECIIEYUTh COOCHOCTH BAJIOB, MCKIIOYAIONIYI0 BO3SHHKHOBEHHE HM3THOAIONIETO MOMEHTA,
KOTOPBIM MOXET CYIECTBEHHO COKPATUTh CPOK CIY>KOBI MOAMUITHUKOB. JloMmycKaeTcsl ycTaHOBKa THAPO-
MOTOpa Ha MalIlHE MIPH JII0OOM I0JIOKEHUH BaJja.

['unpomMoTOp NOKEH OBITh COCIMHEH ¢ MaruCTPAIbHBIMUA TPYOOIPOBOIaAMH, TTOABOASIIUMHA U OT-
BOSIIUMHU PaboOvyI0 KUIKOCTh, C MOMOIIBI0 ()JIAHIIEB C YIUIOTHUTEIBHBIMH KOJBIIAMU KPYTJIOrO ceue-
Hus. C BHEIIHEH CTOPOHbI (PrIaHIEB UMEeTCs pe3b0a Al COeAMHEHUS C KECTKUMU TpyOaMu MU TMOKU-
MU pyKaBaMH BBICOKOIO AaBiieHUs. J[ns oOecrneueHus: TepMEeTHYHOCTU CTallbHbIE TPYOBI, MpeuMyIile-
CTBEHHO XOJIOJHOKATaHBIC, JODKHBI OBITh COEIUHEHBI C (praHIaMu OECCBApHBIM TPYOONPOBOAHBIM CO-
€MHEHNUEM C BPE3al0LIMMCsI KOJIBILIOM

BryTpeHHHEe MOBEPXHOCTH CTAJIbHBIX TPYO MOAJIEKAT TIIATEIBHON OUYHNCTKE MEXaHUYECKUM CIOCO-
OOM WU TpaBIIEHHEM KHCIOTOHN C MOCIEyoIlel HeWTpanu3anrel, UCKITIYaroiel pxasieHue. B ro-
OOM ciTydae Ha MMOBEPXHOCTU TPYO HE JOJKHO OBITh 3arpsI3HCHUM.

Hpenaxnas tpy6a pasmepom 10...12 MM coeaMHsSIeTCS HEMOCPEACTBEHHO ¢ OakoM i padodeit
KHUJKOCTU. JTa TpyOa He JOKHA UMETh M3TMOOB U 3ay>KEHUH B CBSI3U C TEM, UTO JaBJIEHUE BHYTPU KOp-
myca TUApoMOTOpa He JoikHO npeBbimaTh 0,15 MIla. B ciayuae noBbIlieHHs 1aBIEHUS MOKET OBITh BbI-
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JlaBJIEHA YIJIOTHUTENbHAs MaH)XKETa U HapylleHa TepMETUYHOCTh MEX1y BajloM U koprycoM. K apenax-
HOMY TpyOONpOBOAY HE PEKOMEHIYETCs MPUCOEIUHATH APYrHe TPyOOIpOBOJIbI, OTBOASIINE YTEUKH U3
JIPYTUX 3JIEMEHTOB TUAPOCUCTEMBI.

[Ipu ycTaHOBKE THIPOMOTOPA HEOOXOAMMO CIICAUTH 32 TEM, YTOOBI APEHAKHBINH TPyOOIIPOBOT OBLT
PAacIoNIOKEH BBIIIE TPUCOCTUHUTENBHOTO (DiaHma Tup o MOTOpa. DTO 0OECIeunBaeT 3aloJIHEHUE KOp-
nmyca pabodel >KUIKOCTBIO M OOMJIBHYIO CMa3Ky OOOMX MOJIIMITHUKOB SKCLEHTpUKoBoro Bana. Ilepen
MIEPBBIM MYCKOM B KOPITYC THAPOMOTOPA JTOJDKKA OBITh 3aJIMTa O YPOBHS IPEHAKHOTO OTBEPCTHUS MPEJ-
BapUTEIbHO OT(UIBTPOBAaHHAs paboyast KHUIKOCTb. DTO CBA3aHO C TEM, YTO THAPOMOTOpbl UMEIOT He-
OoJblIMe BHYTPEHHUE YTEUKH M, TIOKA KOPITYC THAPOMOTOPA 3aIIOTHUTCS paboueil KHUIKOCTbIO, BOZMOX-
Ha HEIOCTAaTOYHAs CMa3Ka U, KaK CJIECJCTBUE, MEXaHMYECKOE MIOBPEXKICHUE TPYIIHUXCS [IOBEPXHOCTEM.

Heo0xoanMo ciaenuTh 3a BETUUMHOW AABICHHUS U TEMIIEPATypOil THIPOMOTOpA BO BpeMsi pabOTEHI.
[loBbllIeHHOE aBiIeHNE U OBICTPBIN HAarpeB MpU paboTe Ha XOJIOCTOM XOJYy CBHUJAETENILCTBYIOT O HEHOP-
MajbpHOU pabose.

Ecin TemniepaTypa OKpy»KaroIero Bo3yXa O4eHb HU3Ka, HE PEKOMEHAYETCSl 1aBaTh IIOJIHYIO
HArpy3Ky /10 TeX TMop, Moka pabouas KHIKOCTb HeE Harpeercsi 10 +5 mim + 10°C.

B 3aBucuMocTH OT THNA THAPOCUCTEMBbI M YCIOBUN SKCIULyaTaluu (UIBTPYIOLIME 3JIEMEHTHI
JIOJDKHBI IEPUOANYECKH OUHUIIATHCSA U 3aMEHAThCA. [IepByI0 OUMCTKY (PUIBTPYIONIUX JIEMEHTOB CIIEIYET
npousBectH mnocie 8...10 4 paboThlI.

Bo Bpemst skcITyaTaliuyu peKOMEHAYETCs IEPUOJUUECKH ITPOBEPATh COCTOSHUE KPEIUIEHUS TUpO-
MOTOpa, OCOOCHHO B Ha4YaJIbHbIN Neproj padoThI.

B nmepuon xpaneHust Bce 0TBEPCTHUS THIPOMOTOPA AOJDKHBI OBITh 3aKPBITHI IJIACTMACCOBBIMHU MPOO-
KaMu-3ariayukamMu. Bece BHyTpeHHHE IOBEPXHOCTH AeTanel T’uApoMOTOpa JOJDKHBI ObITh CMa3aHbl pado-
Yeil )KUAKOCTHIO. [ mpeioXpaHeHus OT pikKaBJiICHUs BEAYIIMIA Bajl M COSAUITUTENBHBI € My(ThI TOJIKHBI
OBITh MOKPBITHI TOHKMM CJI0€M KOHCHCTEHTHOH cMasku. Ilpu 3TOM ycioBHM THAPOMOTOP MOXKET Xpa-
HUTBCA OoJee miectu MecsieB. [Ipu Oonee AIUTENBHOM XpaHEHUHM KOPIYC THAPOMOTOpA IOJKEH OBITh
3ar0JIHeH pabouel )KUAKOCThIO, HCIIOIb3YyEMO B THJIPOCUCTEME.

IKCIINIYATALIUA U TEXHUYECKOE OBCJIYKUBAHUE ITOPHIHEBBIX
rmapOMNJINHAPOB

[epen skcruryaTanueil MaIMHBI HEOOXOIMMO MPOBEPHUTD: COCTOSTHUE XPOMUPOBAHHOM MMOBEPXHO-
CTH LITOKOB, YTOObI OHM HE UMEJIN MEXaHUYECKHUX MTOBPEXICHUH (3a00MH U HapanuH);

yOeauThesl B OTCYTCTBHH 00JI€ICHEBIIEH KOPKU HA TIOBEPXHOCTH IITOKOB B XOJIOJTHOE BPEMs TO/1a;

B Cly4yae OOHapyXeHHs y4aCTKOB IOBPEXJECHHOH MOBEPXHOCTH ClIEAYyeT TILATEIBbHO 3a4UCTHUTh
TOHKOH Ha)KJTAUHOM MIKYPKOH, a 00pa30BaBIIyIOCS JEASHYIO KOPKY CIEIyeT YIATUTh C MOMOIIBIO TPAII-
KU, CMOYEHHOM ropsiueil B0

B npornecce sxcrutyaTany HE00XOAMMO CBOEBPEMEHHO 3aMEHSIB M3HOIICHHbIE YINIOTHEHUS U MO~
TATUBATh Pe3bOOBbIE COETMHEHUS, HE JOMYyCKas yTeUKU pabodei )KUIKOCTH.

[To okoHYaHuM pabOTHI MITOKK AOJHKHBI ObITh BTSIHYTHI B THJIPOLIUINH/IPHI.

SKCILTYATAIIUS U TEXHUYECKOE OBCJIY)KUBAHUE HAIIPABJIAIOIIENA 1
PETYJINPYIOIEN TN JPOATIITAPATYPHI

I'mapopacnpenenuTenb MOXKET ObITh YCTAHOBJIEH HA MAIlIMHE B JIIOOOM IOJIOKEHUH, OJHAKO, Ipe/-
MIOYTUTEJIBHBIM SIBJISIETCSI TOPU30HTAIBHOE TOJI0KEHUE. JTO 0COOEHHO Ba)KHO JJISl TWIpopacnpeennTe-
JeH ¢ AMEeKTPOTUIPaBINYECKUM YIpPaBICHUEM, TaK KaK HaXOJSIIUECs B HUKHEM IOJIOKEHUH 3JIE€MEHTHI
ynpaBieHus OyIyT BKIIOYAThCS MEJICHHEE.

['uapopacnpenenuTeny clieyeT yCTaHaBIMBAaTh HA MalllMHE ¢ 0COObIM B3MMaHHEM, HE JOIycCKas
MaJIeHIIIero 3arpsA3HeHNs THAPOCUCTEMBI ITPH MOJIKIIOYEHUH TPYOOIIPOBOJIOB.

[ToBepxXHOCTH 711 YCTAHOBKHU TUApPOpAcIpenenTeneil 1oKHa ObITh MEXaHUYECKH 00paboTaHHOM,
POBHOI, HCKITIOYAIOLIEH MepeKoc KOpITyca MpH 3aTsSKKE KPETekKHbIX 00ITOB. BOJIThI TOKHBI OBITH 3aTs-
HYTHl paBHOMEpPHO. B NMpOTHBHOM ciyyae MOXKET MPOU30UTH nedopmalus Kopiyca U, Cile0BaTelbHO,
3aKJIMHUBAHUE 30JI0THUKOB.

s obecrnieueHus: repMETUYHOCTH MPUCOEAMHUTENBHBIX TPYyOONPOBOAOB Ha KOpIyce THapopac-
MpeeNUTeNsl UMEIOTCS CHelHalbHO 00paboTaHHbIE TOBEPXHOCTH, MO3BOJISIOIINE TPUMEHATH Pe3b0OBBIE
COEIMHEHUS C YIUIOTHUTEIHHON KPOMKOW M PE3WHOBBIE YIJIOTHEHUS KPYIJIOTO MONEPEYHOTO CEUYECHMUS.
IIpu 5TOM BBMHYMBAEMBIN B KOPITYC IUTYILIEP HE JOJKEH JOCTUraTh IHA OTBEPCTHS.
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YcTaHaBIMBaTh TUAPOPACIIPEACTUTENIh HA MAITUHE M TIOJBOJAUTH K HEMY TPYOOMPOBOIBI HEOOXO-
JUMO TaKUM 00pa3oM, YTOOBl HE BO3ZHUKAIM JOMOJHUTENbHbIE YCUJIHS, AeUCTBYIOLIME Ha Kopiyc. Jlis
WCKITIOYEHUS HATSDKEHUST TPYyOOIPOBOIOB MPH YCTAHOBKE M JIJISi KOMIICHCAIIMH TeMIIEpaTypHBIX Aedop-
Malluil B cllydae OXJaKJI€HUS U HarpeBa B HUX CIIeAyeT MpeayCMaTpUBaTh THOKUE YUaCTKH.

TpyOompoBOABl JOMKHBI OBITH MPEIBAPUTEIHLHO OYHUINEHBI OT 3arpsi3HEHUH, MPOTPABICHBI KUCIIO-
TOM, HEUTPaJIN30BaHbl PACTBOPOM, IPOMBITHI, IPOIYTHI CKAaThIM BO3IyXOM M CMa3aHbl paboyel >KHUIKO-
CTBIO.

B runpopacnpenenuTensx ¢ 31eKTPUYECKUM YIPaBIEHUEM YTEUKHU padoyeil KUAKOCTH U3 APEHaXK-
HBIX KQHAJIOB JIOJDKHBI CBOOOHO CITUBATHLCS MO OTACIBHBIM TPYyOOIIpoBOAaM B 0ak it pabodeit KuIKo-
cti. HemonmyctuMo coequHeHNe APEHAKHBIX KAHAJIOB C HAMOPHBIMU WIIM CIMBHBIMHU TPYyOOIIPOBOAAMH,
MOCKOJIBKY TP 3TOM 3aMeJISI€TCS BKIIOUYEHUE U BBIKIIOUEHUE 30JI0THUKOB.

s runpopacnpenenuTeneil ¢ 3eKTPUIECKUM yIpaBiIeHHeM KoeOaHusl HallPsDKEHUS B KaTyIIKax
3JEKTPOMArHUTOB HE JOJIKHBI MPEBBIIIATH £5% HOMUHAIBLHOTO 3HAYCHUSI.

Oco0oe BHUMaHKE TOKHO OBITH 00pallieHo Ha obecrieueHrue CBOOOIHOTO IOCTYIIA K KJlarlaHaM JJist
WX PErYJIUPOBKH U 3aMEHBI OBICTPO M3HAIIMBAIOIIMXCS JETaJC BO BpeMs IKCIUTyaTalluu TUIpOpacIpe-
JNIETIUTEIIEHN.

CrenuanbHbld YXO/ 32 THAPOPACTIPEICTUTENIEM CBOAUTCS K MEPUOIUYECKON MPOBEPKE IABJICHUS
HAaCTPOMKHU KJIAaaHOB M 3aMEHEe ObICTPOM3HAIIMBAIOIIMXCS JAeTajieil. lyig moBhIIIEHUS pecypca JAeTalu
MPEIOXPAaHUTEIHHBIX KJIAlaHOB U3TOTOBJICHBI U3 U3HOCOCTOMKUX MAaTEPHAJIOB, MPOIISAIIUX TePMOOOpa-
601ky. Onnako B nepsbie 100 ..200 4 paGoThl (B 3aBUCHUMOCTH OT YCJIOBUH PabOThl M1 KHHEMAaTHYECKOU
CXEMBI MAIIMHBI) MPOUCXOJAUT MPUPAOOTKA YIJIOTHUTEIBHBIX KPOMOK, B CBSI3H C Y€M BO3MOXKHO CHHUXKE-
HUE HACTPOMKHU MPEJOXPaHUTENbHBIX KIIAMAHOB, CHWKEHHUE NIABJICHHS HACTPOWKH BBI3BIBAET JIOMOJIHU-
TEJIbHBIN HarpeB padouel KUIKOCTH, YMEHBIIAET MPOU3BOJIUTEILHOCTh MALTUHBI U YBEIIMUYMUBAET U3HOC
KJIaITaHOB M3-3a 00Jjiee yacToro ux cpadareiBanus. [loaTomy B Teuenue nepsbix 100..200 4 paboThl HEOO-
XOJIUMO CJIEIUTH 32 JIABJICHHUEM HACTPOMKH KJIaraHOB U MEPUOIUUECKU €€ KOPPEKTUPOBATD.

J1ss MOHOOJIOYHBIX THIpOpaclpeesuTeNe, UMEIOIUX KEeCTKYI0 XapaKTepUCTHKY, HACTpauBaTh
BTOPUYHBIC MPEAOXPAHUTEIIBHBIC WIN MEPEIUBHBIE KIIANIaHbl MOKHO MPH pacxojie pabodeii )KUIKOCTH HE
MeHee 2 JI/MUH Ha JaBJICHHE, MPEBBIIIAOIIEE JaBJICHHE HACTPONKU MEPBUYHOTO MPEIOXPAHUTEIHLHOTO
kianana Ha 2,5...3,0 MITa. [{nst aToro kinamanbl HEOOXOUMO CHSITh C MAIIMHBI U HACTPOUTH C MIOMOIIBIO
CHEIHAIbHOT0 IpucrnocoOnenus. s HacTpoKu KilamaHOB MOYKHO HCIOJIb30BaTh PyYHOH Hacoc C He-
0oJpIIMM pacxosoM. B coctaB mpucnocoOneHuss 00BIYHO BXOJUT MaHOMETP, MPEIOXPAHUTEIBHBINA Kila-
MaH 1 HabOp IUIUT CTBIKOBOTO COEAMHEHHUS JJIsl KPEIJICHUs KJIallaHOB BceX TUopa3mepoB. Hactpausarth
BTOPUYHBIC KJIAITAHBI MOKHO ¥ HA MAIIWHE, HO I 3TOTO HEOOXOIUMO TPEIBAPUTEIHLHO HACTPOUTH Tep-
BUYHBIN MPEAOXPaHUTENbHBIN KIIAMaH TUAPOPACIPEICIUTENS Ha JaBlICHUE, MPEBbIIIAOIIee HOMUHATb-
Hoe Ha 6,0...8,0 MIla. 3HaueHue naBIeHUs HACTPOMKU BTOPUYHBIX KJIAIIAHOB BBIOMPAIOT B ATOM Cilydae
M0 UX XapaKTEepPHUCTHKAM B 3aBHUCHUMOCTH OT Pacxojla Hacoca C TaKHUM pacdyeToM, YTOOBI MPH pacxoie
Oosbliie 2 JI/MUH JaBJIEHUE HACTPOWKH KJIAITaHOB MPEBBIIIaio HoMuHabHOE Ha 2,0. ..3,0 Ml la.

[TepBuuHbIe MpeaOXpaHUTENbHbIE KJIallaHbl OOBIYHO HACTPAMBAIOT HEMOCPEICTBEHHO Ha MaIlUHE
nipu BsizkocTu padoueii xuakoctu 20...30 cCr. [TockonbKy OOTBIIMHCTBO COBPEMEHHBIX MAIIHMH C THAPO-
MIPUBOJIOM BBICOKOTO JaBJIEHUSI 000PY0BaHbI aKCHATBHO-TMOPIIHEBBIMU HACOCAMHU, TPOU3BOTUTEIILHOCTD
KOTOPBIX aBTOMATHYECKH M3MEHSIETCS B 3aBUCHMOCTH OT JaBJICHUS, HACTPAUBATh MPEJOXPAHUTEIHHBIC
KJIalTaHbl HY>KHO TP MUHUMAJIBHON MPOW3BOIUTEILHOCTH Hacoca. Eciau Ha mammHe yCTaHOBJIEH CIBO-
€HHBI HACOC C CyMMHPYIOIIUM PETYJISITOPOM MOITHOCTH, TO HEOOXOAUMO MOJTHOCTHIO HArpy3uTh 00a
Kavaromnux y3ja, 4ToObl ObITh YBEPEHHBIM B TOM, YTO PETYJIATOP YCTAaHOBUJI KadarolIui y3eJ Hacoca Ha
MUHUMABHYIO M01auy. DTO MOKHO 00ECTIEUNTh MPOCTEHIIIUM MTPHEMOM — JOBECTH MOPIITHU JI0 YIIOpa B
KPBITIKY THAPOIMIINHAPOB, TUTAIONIUXCS OT PA3HBIX KA4alolIUX Y3JIOB OJHOTO HAacoca.

TmarenpHast O4rCcTKa pabodel KUAKOCTU SBISETCS HEMPEMEHHBIM yCIOBUEM HAJIEKHOU U JIOJTO-
BEUHOM paboThI TUIpopactpeaenuteneii Pasmep 3anepkuBaeMbIX YacTHI] 3arPsS3HEHUN TOKEeH OBITh 40
MKM U MEHEe.

Pecypc MOHOOJIOUHBIX THIpOpacHpeaenuTeNell MpyU YKa3aHHBIX BBIIIE YCIOBUSX U COOIIOIE-
HUU MHCTPYKITUH 110 IKCIUTyaTaIlK cocTaBiseT 6osee 10 MUKIOB BKIIOYEHHS, & CPOK CITYXKOBI - HE MEHEe
YETBIPEX JIET HKCILTyaTaI|H.

B ruapopacnpenenurensx ¢ pyqdHbIM YIpaBICHUEM TPU ATUTEILHOM MepephIBe B paboTe HEOOXO-
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JTUMO CMa3aTh KOHCUCTEHTHOW CMa3KOW BBICTYTAONINE KOHIIBI 30JI0THUKOB. JTO HUCKIIIOUUT 00pa3oBaHUE
KOPpO3UH B TEIJIOE BpeMs I'0Jia, a B X0JI0HOE MO3BOJIUT JIETKO YJAJIUTh 00pa30BaBIIyIOCS KOPKY JIbJA.
IKCIVIYATALIUSA U TEXHUYECKOE OBCJIIY’)KUBAHUE ®UJIBTPOB

B npouecce skcmnyaranuu HeoOX0IUMO CIIMBATh CKOIMMBIIUECS 3arpsi3HEHUS U3 KopIyca QUIbTpa,

MIPOMBIBATh CeTYaThIe (DUIBTPOITIEMEHTHI HIIM 3aMEHSATh 3arpsi3HEHHBIE OyMakHbIe (QUITBTPOITIEMEHTEHI.

OO6cnyxuBaHue JMHEHHBIX (UIBTPOB 3aKIOYaeTcs B IMEPUOJUYECKON 3aMeHe OyMa)KHBIX
(UIBTPOIIEMEHTOB U IPOMBIBKE CETUATHIX (PUIBTPYIOMIKUX IUCKOB. 3aMEHA U TIPOMBIBKA TPOU3BOISITCS
MIPU YBEJIMYCHUH TIepenasa aapieHus Ha ¢uiabTpe jo 0,35 MIla. [Ipu orcyTcTBUM MaHOMETpa JUIS KOH-
TPOJIS Iepenaia JaBICHHUS 3aMeHa OyMaXKHBIX (DMIIBTPOITIEMEHTOB JODKHA OBITh yepe3 150...200 u pabo-
ThI TUIPOCUCTEMBI, & IPU ITPOMBIBKE ce€T4aToro ¢uibrponakera m uepe3 300 4 paboThl.

Pexomenyercss mpoMbIBaTh (UIBTPOMAKET 0e3 pa300pKH B YMCTOM OEH3WHE C MEPHOAMYECKON
OYHUCTKOW (PUIBTPYIOIIUX MOBEPXHOCTEH TUCKOB MSTKON BOJOCSAHOW meTkou. Ilocne TmarenbHol mpo-
MBIBKHA HEOOXOIUMO MPOAYTh (PHIBTPOIAKET CXKAThIM BO3JAYXOM Uepe3 BTYJIKY U BHYTPCHHHE MTOBEPXHO-
CTH JTUCKOB.

[Ipu HegocTaTKe 3aMacHBIX Ye4eBHIIE 00OPAa3HBIX CETYATHIX (PHIBTPYIOMINX 3JIEMEHTOB JIOMYCKAeTCs
3ameHa He 6osee 10% BbIOpaKOBaHHBIX (UIBTPYIOMIMX 3JIEMEHTOB PACIIOPHON BTYJIKOH.

[IpennpusTHE-N3rOTOBUTENb TOJIKHO TAPAaHTHPOBATh COOTBETCTBHUE JIMHEHHBIX (DUIBTPOB TpeOoBa-
HusMm OCT 22-883-75 nipu coOtoieHuY TpaBuIl SKCIUTYaTalluk U XPaHEHUS, YKa3aHHBIX B TACIIOpTE.

I"apanTuiinblii cpok Ha GUIBTPHI YCTAHOBIIEH 18 MecsIIeB co THS BBOJA B SKCILUTyaTaLUIO.

Jis GUIbTPYIOMIUX 3JIEMEHTOB, U3TOTOBJIECHHBIX U3 MPOBOJOYHBIX CETOK, TAPaHTHMHBIN CPOK CO-
cTaBisieT 12 MecsieB co JHS BBOJA B AKCIUTyaTamuio, Ho He 6osiee 1000 4 paboTHLI.

Jist GuIbTPYIOMKX 3JIEMEHTOB CO IITOpaMU M3 OyMaru Wik HETKAHOTO MaTepuania - 6 MecsIeB co
JTHS BBOJIA B KCIUTyaranuto, HO He 6oinee 300 4 paGoThl, s GUIBTPOITEMEHTA U3 HETKAHOTO MaTepHana
- 200 4, ma 6yMakHBIX QUIBTPOITIEMEHTOB — He Oojiee 12 MecsAIeB co JHS MOyYeHHUS TOTPEOUTEIEM.

Yka3aHHbIE TapaHTHWHBIC CPOKH JIEHCTBUTEIBHBI JUIsi paboveil ®HUIAKOCTH YHUCTOTON He BbIe |l
kimacca o 'OCT 17216-71 ayis puibTpo3IeMEHTOB M3 MPOBOJIOYHOW CETKH M HETKAHBIX MAaTEpPUAJIOB H
He BbIIIe 9 knacca At GuibTposeMenToB u3 oymaru A®b-1 u BOM.

Humuaapuueckue ¢unbTpyromue dmeMeHTsl 1o TY 63-PCDOCP-43-74 u TY 63-1-74 u3 Oymaru
B®M Ttuna "Perormac 440-1-05" ¢ Hapy>xsbM nuamerpoM 100 mm, BbicoToil 194 mMm u "Perormac 460-1-
05" ¢ napyxxubiM quameTpoM 150 mMm, BeicoToi 185 MM noctasisier KIT "[IymikuHCkHil 3aBOJ MeTasio-
n3zenui”.

OCOBEHHOCTU DKCIINIYATAIUU U TEXHUYECKOI'O OBCJHIY KUBAHUSA
I'naPO®ULHUPOBAHHBIX MAIIINH B YCJIOBUAX HU3KUX TEMIIEPATYP

CrieunanbHO MPOBEIEHHBIMU HCCIEIOBAHUSMU U TOJTBEPKICHHBIM MHOTOJIETHUM OIBITOM 3KC-
IUTyaTallMyd MalluH ¢ 0O0BEMHBIM THIPONPHUBOJIOM B IIMPOKOM JHAla30HE TEMIEPaTypbl OKpYXKarolleu
Cpellbl YCTAHOBIIEHO, YTO MX PabOTOCIOCOOHOCTh U HAJEKHOCTh B HaHOOIBIIEH Mepe 3aBUCIT OT ITOM
TEMIEPATyphl, T.€. B CPABHCHUH C APYTUMHU THIIAMH MPHBOJIA MAIIUHBI ¢ OOBEMHBIM THIPOIPHBOIOM
HanOoJee YyBCTBUTEIbHBI K M3MEHEHHIO BHEIIHEH TeMmeparypsl [3]. Haubomnbiee oTpuiiaTebHOE BIU-
SIHUE Ha TOTOBHOCTh MAIlIMHBI K pad0OTe M Ha MPOJODKUTENLHOCTE €€ paboUyero NUKIa OKa3bIBalOT HU3KHE
Temnepatypsl. [Ipy HU3KUX TeMIepaTypax BO3HHMKAIOT HETIPOU3BOAUTEIbHBIE 3aTPaThl BpEMEHHU Ha TO/I-
TOTOBKY, 3allyCK U TIPOTPEB TUJIPOCUCTEMBI, YBEIMUYMBAIOTCS MOTEPH JABJICHHUS M CHJIBI TPEHUS B TIO-
JBUKHBIX COCMHEHMSIX, BOZHUKAIOT TEMIIEpaTypHble H3MEHEHHUs 1T0CaIoK (3a30pa WK HaTAra), KOTOphIe
MOTYT IIPUBECTU K OTKa3aM TuaApoobopyaoBanus. KpoMe 3Toro myck Au3enbHOTO ABUTATENS IPU HU3KUX
TeMIeparypax 0ojiee yCloKHIETCs, 0OCOOEHHO B TeX CiIydasiX, KOTJa €ro Bajl IOCTOSHHO COEIMHEH C O/I-
HO- WIH JIBYXIIOTOYHBIMH HAacOCaMu, JJi BPAILEHUS KOTOPHIX MOUIHOCTb YCTAHABIMBAEMBIX AKKyMYyJIs-
TOPHBIX OaTapel OKa3bIBaeTCsl HeAOoCTaTOUHOW. ClIe10BaTeNbHO, KIIMMAT SIBJISICTCS] OJTHUM M3 BOKHEUIITHUX
(hakTOpOB, OKA3bIBAIOIINM BIIUSHUE HA pab0OTOCTIOCOOHOCTH M HAJIE)KHOCTh MAIIIMH, SKCIUTYaTUPYEMBIX Ha
OTKPBITOM BO3/yXE€.

Haubonee cymniecTBeHHOE BIMsSHUE Ha pabOTOCIOCOOHOCTh THAPABIMYECKOrO 000pYyIOBaHUS OKa-
3bIBAET PE3KOE TOBBIIICHUE BA3KOCTU pabouel KUAKOCTU C MOHIKEHHEM ee TeMmeparypsbl. Tak, Harpu-
Mep, npu u3MeHeHun temmepatrypsl Ha 90°C (ot -20 o +75°C) BSI3KOCTh BCECE30HHOTO JJIsl pailoHOB ¢
XOJIOAHBIM KJIMMAaTOM THpaBiandeckoro Mmacia MI'-15B (BMI'3) ysenuuuBaetcs B 30 pas, BA3KOCTH JIET-
Hero copra ruapasianueckoro Macia MI'E-46B (MI'-30) yeBenuuuBaercs B 500 pa3, a BI3KOCTh MOTOPHO-
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ro mMacna /In-8, ucnosp3yemMoro B KauecTBe pabodeid JKUAKOCTH JJIS IIecTepeHHbIX HacocoB Tuna HIII, B
yKa3aHHOM JIMana3oHe U3MEHEHHUs Temiieparypsl yeenunuuBaercs B 1000 pas.

CrnenoBarenbHO, IPUMEHEHUE B THAPOCUCTEMAX MAIllMH B KauyeCTBE pabOUMX KUIKOCTEH Macell Ha
He(TSIHON OCHOBE, JJa’ke C IMPUCAJKAMHU, IOHWKAIOLUIMMH TEMIIEpaTypy UX 3aCThIBAHUS, XapaKTEPU3yeTCs
BBICOKMMH 3HAYEHUSIMU TPAJAMEHTA BSI3KOCTH. DKCIIOHEHIIMAIEHOE U3MEHEHUE BA3KOCTH C TIOHMKEHUSIMU
TEMIIepaTyphbl, a TAKXKE BBICOKOE a0COIIOTHOE 3HAUYEHHUE BA3KOCTH pabounX >KUAKOCTEH MpU HU3KOM TeM-
nepaTtype SIBISIOTCS Haubojee BaXKHBIM (PaKTOPOM, OOYCIIaBIMBAIOIIUM OCOOEHHOCTH SKCIUTyaTalluu
MalllH ¢ 00BEMHBIM THIPONPUBOJIOM B YCIOBUSAX HU3KUX Temreparyp. OTCroaa cliefyeT, 4To yBelude-
HHUE BA3KOCTH pabouell ®KHUIKOCTH OKa3bIBaeT HanOOJIbIIee HEraTUBHOE BIMSAHUE HA pabOTOCTIOCOOHOCTh
Hacoca - OCHOBHOI'O arperaTta FMAPOCUCTEMBI B CBSI3U C YBEJIMYEHHEM COIPOTHUBIECHMsS (IIOTEph JaBile-
HUS) BO BCACBIBAOIIECH MarucTpaiu, IPUBOISIIMM K HE3aIMOJIHEHUIO pabodyero ooObema Hacoca B IpoIiec-
ce BCacChIBaHUS.

B ruapocucremMax mMallvH C IECTEPEHHBIMH HaCOCaMU J1aXe IPU UCIO0Ib30BaHUM UHy CTPUAJIbHBIX
U MOTOPHBIX Macel, pa30aBIEHHbIX KEPOCMHOM WM AM3EJIbHBIM TOIUIMBOM, pa3psDKEHUE Ha BXOJE B
Hacoc gocturaet 0,08 MIla. OTo B Tpu pa3a OoJiblie 3HAUEHUS, JOITYCKAEMOTO 3aBOJJOM-H3TOTOBUTEIIEM
LIECTEPEHHBIX HACOCOB.

AHanu3 pe3yJbTaTOB MCCIEA0BAaHUs HACOCOB IIPU HU3KUX TEMIlepaTypax Mmokasaj, 4Yro HuX pa-
00TOCIIOCOOHOCTh  OHpEIENseTCsl  MPOKAYMBAEMOCTBIO PabOYeH MKUJIKOCTH — KOMIUIEKCHBIM KpUTE-
pHeM, YYUTHIBAIOIIMM PEOJIOTUYECKHE CBOMCTBAa pabOyeil >KUAKOCTH M BCACBHIBAIOILIYIO CIIOCOOHOCTH
HacocoB. [IpokaynBaeMoCTh XapakTepU3yeTcs KPUTUYECKUM 3HAYEHHUEM BSI3KOCTH, BbIIIE KOTOPOM BO3-
HUKAeT KaBUTALMs, BCIEACTBHE Yero padoyas >KMJIKOCTh HACBIILAETCS BO3/1yXOM, HapyLIaeTcs OILIOLI-
HOCTb MIOTOKA, CHUKAeTCs IPOM3BOIUTEILHOCT U pecypc paboThl Hacoca.

Oco0Oyto mpoOiemy mpeacTaBisieT obOecredeHne padOTOCTIOCOOHOCTH THUIPABINYCCKUX CHCTEM,
(YHKIMOHMPYIOLIUX MIPH MaJIOM Mepenaje AaBJICHHs, a TAKKE FMIPABINYECKUX CUCTEM C MajOd MHTEH-
CHUBHOCTBIO IIUPKYJIALUU pabOYel )KUAKOCTH MIIM OTHOCUTEIBHO PEIKO BKIIOYAEMBIX, B KOTOPBIX TeMIIE-
patypa paboueil )xuaKocTu OJIM3Ka K TeMIepaType OKpyKarolero Bo3ayxa. K Takum cuctemam OTHOCST-
Csl BECbMa Ba)KHbBIE CUCTEMBI aBTOMATHUECKOI'O YIIPABJICHUS, CUCTEMBI IUCTAHIIMOHHOTO T'HIPaBIMYECKO-
IO U 3JIEKTPOTUPABIMYECKOTO CEPBOYIPABICHHUS, a TAK)KE BCACHIBAIOIME MAaruCTpajal HacOCOB, HANOO-
Jiee YyBCTBUTEbHBIE K TUAPABINYECKUM COIPOTUBICHUSIM.

B ycnoBuAxX HM3KUX TemImepaTryp B HadajbHbII MEepHOA IycKa THAPOIPHBOAA MUMEET MECTO TaK
Ha3bpIBaeMoe "CTpyKTypHOe TeueHue" paboueil KHUIKOCTH, XapaKTepu3yIoleecs: ynpyruMu edopmarms-
MHU.

[IprTasice oGecrieynTh OBICTPBIA MyCK MAIIMHBI B paboTy, 00CTY>KUBAIOIINK NEPCOHAT BBIHYKACH
pasorpeBaTh He CIELUUAIbHOE MAacll0 B THAPOCHUCTEME MAIIMHBl 4YacTO C HApyLIEHHEM TpeOOBaHUH,
IIPEyCMOTPEHHBIX MHCTPYKIUAMU IO SKCIUTyaTalluy THApaBIMuecKoro obopyaosanus. Pasorpes ruapo-
CHCTEMBI OTKPBITHIM IJIaMeHeM ((akenaMu, NasyIbHON JaMIION U IpPyTMMHU CPEJCTBAMHU) HE TOJIBKO YCKO-
PSIeT MpOoLeCcC CTapeHusl, MPUBOIAIINN K HEOOPATUMBIM OCTaTOYHBIM Je(OpMaIUsaM B PE3HHOBBIX YIUIOT-
HEHMSIX U pyKaBaX, HO U TOBBIIIAET TBEPIOCTh, IPUBOIUT K MOSBICHUIO TPELUH U MTOJHON MOTEpe yNpy-
rOCTH — JIECTPYKIMH MaTepHaja pe3MHOTEXHUYECKUX U3/IETH.

YpeszmepHoe J0KaJIbHOE BO3/IEHCTBHE HA MACJIO BBI3bIBAET UCIIAPEHHE €€ JIETKUX (Ppakiuii, yckops-
€T MPOLIECC OKUCIUTENBHOMN MOIMMEPU3allii U IPUBOJUT K 00Opa30BaHUIO CMOJI U ac(hanbTeHOB — Kap-
OOHOB M KapOOWIOB, OTIMYAIOIIUXCS HE TOJHKO MEHBIIMM COJIEpKaHUEM BOJOpoja U 0oJjiee TOHKOU
OKpPACKOM, HO U SIBJISIFOIIMXCS HEPACTBOPUMBIMHU HU B KAKUX PACTBOPUTEIISX.

[TpuMmeHeHue crennaabHO CO3/IaHHOM Ui THAPONPUBOI0B padoueil xuakoctu BMI'3 (MI'-15B) B
KaueCTBE BCECE30HHOIO COPTA B pallOHaX C XOJIOAHBIM KJIMMAaTOM U 3UMHETO COpTa B pailloHax C yMepeH-
HBIM KJIMMAaTOM UCKJIIOYAeT MePeurCIeHHbIE HEJOCTATKU U PEIIaeT IIaBHYIo 3aady -00eceurnBaeT MmycK
00BEMHOT0 THAPOIPHUBOAA 0e3 MpeABApUTEIHHOrO MOJO0rpeBa MpU TemIeparype Bozayxa jao -35°C u
HAJEXKHYI0 AKCIUTyaTanuio npu temmeparype Boiiie -40°C. B cioyuae orcyrerBust BMI'3 (MI'-15B) no-
ITyCKAeTCsl IPUMEHEHNE B KAUECTBE 3aMEHUTENSA Macio AY B TeMIEpaTypHbIX MPEIesax COrJacHO peKo-
MEHJAIMM 110 IPUMEHEHUI0 Pad0oUnX JKUIKOCTEH.

OnHako Aake MPUMEHEHHE CIIEIHUATbHOI0 HU3KOTEMIIEpaTypHOro copra paboueil HIKOCTH He
YCTpaHSET MOJHOCTHIO BOSHUKIIMX B YCIOBUSAX HU3KUX TEMIIEpaTyp TPYJHOCTEH, Tak KaK 3HaYUTEIbHOE
OXJIaX/IEHUE BBI3bIBAET TEMIEpaTypHble AeQopMaluy, HapylleHHEe MOCaJA0K M H3MEHEHHE (HU3UKO-
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MEXaHHYECKUX CBOWCTB MPUMEHSEMBIX MaTepHalioB (IUIACTUYHOCTH, YIPYTOCTH, O00bEeMa, JTUHEHHBIX
pa3MepoB U ap ).

HaznexHoCTh THIpONpHBOIA B 3HAYUTEIBHON Mepe omperenseTcss padboToCIIOCOOHOCTBIO PE3UHO-
BBIX YIUIOTHEHH, KOTOPBIE JOKHBI ObITH COBMECTUMBI C PA0OUNMU KUIKOCTSIMHU.

B ycrnoBusix HU3KUX TeMmImepaTyp H3ACIUS U3 PE3UHBI TEPSIIOT AJIaCTHYHOCTb, YIPYTOCTh M JaXKe
CTaHOBSTCA XPYIKHUMH, HE CIIOCOOHBIMU 00€CTIEYUTh FePMETUYHOCTh COSTUHEHHI.

CoxpaHeHHe TaCTUYHOCTH M YIPYTOCTH PE3UHOTEXHUYSCKUMU U3ICTUSIMU MPU HU3KUX TEMIIepa-
Typax OKpY’Kalollero Bo3ayxa M paboueil )KUIKOCTH SIBJISETCS HauboJjee BaKHBIM YCJIOBHEM obecrieye-
HUS TEPMETUYHOCTHU M HA 3TOM OCHOBE 00eCIIeueHUs HaIe)KHOM pabOThl THIPOIPUBO/IA.

beutn momoOpaHsl MapKu PEe3WHBbI ISl YIUIOTHEHHWS HEMOJBIKHBIX coenuHeHni B-14, mocrtymna-
TesbHO ABMKyIuxcs coequnenuii UPI'T-3028 u B-14-1 u Bpamaromuxcs coeaunenuii MPI1-1287.

VYIJIOTHEHHSI U3 PE3UHBI ATUX MAPOK COBMECTHUMBI ¢ padounmu x)uakocTsmu BMI3 u MI'-30 u
MIPOLUIN JUINTENbHBIE CTEHIOBBIE U 3KCIUTyaTallMOHHBIE UCIIBITAHUS IIpU Temneparype j1o -58°C.

Ynotaenus u3 pe3unsl B-14 u B-14-1 pa6otocnoco6nsl 10 -50°C. B Hacrosiiee BpeMs yIioTHeE-
HUs U3 pe3unbl B-14-1 ycraHaBiIMBaIOT B HACOCHI U THAPOMOTOPHI, PACIPEACIUTEIbHYIO U PETYIUPYIO-
LIYIO amnmaparypy, BbIIIyCKaeMyl MHOTUMH 3aBojaMu Poccuu.

JUis yIUIOTHEHUS IOPILHS THAPO LWIMHIPOB AOJDKHBI MPUMEHAThCS MamkeTsl o 'OCT 14896-69
V-00pa3Horo ceueHus: u3 pesnHoBor cmecu B-14-J, naroit rpynmsl mo TY 38.005.204-71. Jlns ymioTHe-
HUS IITOKA JOJDKHBI IPUMEHSTHCS PE3NHOTKAHEBBIE (IIEBPOHHBIE) MHOTOPSIHBIC YIIOTHEHUSI U3 XJIOTI-
yatoOymakaoi Tkanu "nomectuk" ('OCT 1104-41) ¢ npomazouHoii pesunon 51-3058.

OCHOBHBIMU TIPHYMHAMHU BO3HUKHOBEHUS HApPYKHBIX YTEUYCK M BHYTPCHHHX IepeTedek paboueit
KHUJKOCTHU SIBJISIOTCSI HECOOTBETCTBUE MOCTaBisieMbIX 3aBojaMu PTU yninoTHeHHH ycnoBUsM UX MpUMe-
HEHMsI B THIPOCUCTEMAaxX MallHMH, a TAaK)Ke HAPYLICHUs TEXHOJOTHH M3TOTOBIICHUS YIUIOTHEHUH M Ioca-
JIOYHBIX MECT, B MEHbIIIEH CTENEHN — HEeIpaBWIbHasg cOOpKa U yCTAaHOBKA YIJIOTHEHUH, a TaKKe HEYyA0-
BJICTBOPUTEIIbHOE 00CITY)KMBaHUE U PEMOHT MaIlluH

[Tpu oOHapyxeHUH 1e(OPMUPOBAHHOTO UM Pa3pyLICHHOTO YIUIOTHEHUS OHO JOJIKHO OBIThH 3ame-
HEHO aHAJIOTHYHBIMU TI0 pa3Mepy U COPTY PE3UHBI ¢ COONTIOICHIEM PEKOMEHIAINii 1o pa3dopke u cOopke
ruapoobopyaoBanusi. CoOnroAeHne YCIOBUN AKCIUTyaTallM 10 BEJIMYMHE BHEUIHUX HArpy30K U TeMIle-
paTypsl, THIaTEIbHOE COOTIOCHIE pEKOMEH AN TT0 cOOpKe TUAPOOOOPYAOBaHUSI UM TPYOOIMPOBOIOB
SBJIIETCS  3QJIOTOM  JUIMTEIBbHOMN SKCIUTyaTallii MalliH.

HapnexHocTh THOKMX pYKaBOB BBICOKOTO JABICHHS 3aBUCHUT OT MHOTHX (paKTOpPOB, HO Hamboiee
BaXHBIM U3 HUX SIBJISIETCS U3MEHEHHE JIaBJICHUS MO aMIUIMTYIE M 4acToTe. MHOrOKpaTHbIE BKIIOUYCHHUS
WCTIOJTHUTEJIBHBIX MEXaHH3MOB ONPEACISAIOT CKauKoOOpa3HOe M3MEHEHHUE JIABJICHUS U CKOPOCTH MOTOKA
paboyeil )KUIKOCTH B THPABINYECKUX CHCTEMaX, BBI3BIBAIOT 3a0pOCHI 1aBIICHUH, IPEBBIIIAIONINE HOMHU-
HaJbHOE (pacyeTHOE) 3HAYEHUE.

Ha cpoxk ciyx0bl pykaBOB BBICOKOTO JaBJCHHs OOJbIIOE BIMSHHE OKa3bIBa€T MPABUIBLHOCTH UX
yCTaHOBKHM Ha MamuHe. Heobxomumo oOpamate oco0oe BHUMaHHE Ha COOJIOJCHHE PEKOMEHIYEMOTO
paaunyca u3ruda u UCKIIOYEHHE MPOJIOJIBHOTO CKPYUHBAHHUA, TaK KaKk U3rH0 pyKaBa pajlnyCcoM, MEHbIIUM
PEKOMEHIYEMOT0, ¥ TIPOAOJIbHBINA U3rM0 3HAYUTENBHO YBEINYUBAIOT HAIPSDKEHNE B OIJIETKE U CHUXKAIOT
ee MPOYHOCTh. B 3TOM ciyuae omeTka pas3pymaeTcsl B 30He U3ruda U pa3pbiBaeTCs CTEHKA pyKaBa, XOTs
CYILLIECTBEHHOI'0 U3MEHEHHUS (DOPMBI CEUEHUS IPU ITOM HEe HaOI0aeTcsl.

[TosrydyeHHbIE B OJJMHAKOBBIX YCIOBHIX XapaKTEPUCTUKU Hanboee HIMPOKO MPUMEHIEMbIX HAaCOCOB
Ha paboueit xxunkoctu BMI'3 (MI'-15B) mokasanu, 4To mecTepeHHbIe HACOCHI O0Iafal0T JIydIiel mpo-
KauMBaeMOCTbIO, HO HanboJjiee UyBCTBUTENIbHBI K M3MEHEHa BSA3KOCTU. OHU UMEIOT MEHBIINM Temrepa-
TYPHBIN TUana3oH BbICOKOro crabmibHoro 3HaueHus: KI1J[, oco6eHHO mpH MOJI0KHUTENbHBIX TEMIIEpaTy-
pax.

AKCHaNBbHO-TIOPIIHEBbIE HACOCHI O0JIAZAIOT Xy el MPOKaYMBAEMOCTBIO B MIEPHOJ] IIyCKa MPH HU3-
KHX TemIiepaTypax, HO MEHee YyBCTBHUTEJIbHbl K M3MEHEHHUIO BA3KOCTH KHUIKOCTU M HMEIOT Hambosee
HIMPOKUNA anana3oH ctabuibHoro u 6osee Beicokoro KIT/I. B wacTHOCTH, akcHaIbHO-TIOPIIHEBBIE HACO-
cel Tumna 210.20... ycTounBo paboTaroT Npu u3MeHeHuu BsI3KocTH oT 8 10 1200 cCrt, 4ro COOTBETCTBYET
Temrneparype padoueii xkunkoctu BMI'3 (MI'-15B) B mpenenax ot -40 no -H>5°C.

Paznuunble npeaenbHble 3HaYEHHs! BA3KOCTH >KMJIKOCTH Ul Ka)XXJ0ro THUIa Hacoca OOBACHSAIOTCS
BA3KOCTHO-TEMIIEPATypHBIMU CBOWCTBAMH pabouuX >KUAKOCTEH, a Takke KOHCTPYKTUBHBIMU OCOOEHHO-
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CTSIMHM HAaCOCOB, B YaCTHOCTH, BEJIMUYMHOMN 3230pOB B Ka4arOIlEM Yy3JIe U COMPOTHBICHHEM BCACHIBAIOIIETO
TpakTa. Y CTaHOBJIEHHBIE Ipe/ieJbHbIe 3HAYCHUS] KHHEMATHUECKON BSA3KOCTU padouei KHJIKOCTH, Xapak-
TEPUBYIOIINE PEXKUMBI pabOTHl IPUMEHIEMbIX THIIOB HACOCOB, PUBEACHBI B CIICIUAIBHBIX CIIPABOYHU-
Kax [3].

[Ipu ucronb30BaHUU B YCIOBUSX HU3KUX TEMIIEPATyp MArUCTPaIbHBIX (PUIBTPOB C HOMHUHAIBHBIM
npoxoaoM 25, 32 u 40 MKkM ¢ OyMa)KHBIMHU U CETYATHIMU (PUIBTPOITIEMEHTAM U TOHKOCTBIO (PHIIbTpaliuu
25, 40 1 63 MKM ClIeyeT YUUTHIBAaTh, UTO MPU BAZKOCTH pabouel KuAKOCTH Ooee:

500 cCr (nns macna BMI'3 npu Tx=-30°C) u BenuuuHe noToka OJIM3KOM K HOMUHAILHOMU, MOTEpU
JIABIICHUS PE3KO YBEIMUYUBAIOTCS M (DMIIBTPHI TOHKOCTBIO (uibTpanuu 25 u 40 MKM HAUMHAIOT MEpeIyc-
KaTh pabouylo JKUIKOCTh Ha CIUB 4Yepe3 MepemyCKHON KianaH, MUHYS (UIbTPYIOLIUE 3JIEMEHTHI, MpU
nepenaje aasinenus Boie 0,2...0,26 MIla;

1100... 1200 cCrt (ansa macia BMT"3 npu Tx=-40°C) BenuunHa GUIBTPYEMOTo MOTOKA JIsl HUIIb-
Tpa C TOHKOCTBbIO (puibTpammu 25 MM coctaBisieT 50...60% HOMUHAIBHOTO pacxoaa, A GuiIbTpa
TOHKOCTbIO QuubTpanuu 40 mxm — 37 .45% u ans ¢uiabTpa ¢ TOHKOCTBIO (pUIbTpauuud 63 MKM —
50...58% HOMUHATBHOTO pacxoa.

BO3MOKHBIE HEUCITPABHOCTHU B PABOTE 'HIPOITPUBOJIA,
NX ITPU3HAKHU U CITIOCOBbI YCTPAHEHUSA

B mpotiecce paboThl MOOMIIBHON MAIIMHBI €€ eTaId W3HAIIUBAIOTCS, B PE3YyJIbTATe YEro M3MEHs-
IOTCSl KX pa3Mepbl ¥ (hOPMBI, BO3MOKHO BOSHUKHOBEHHE HAPYyIICHHs PETYJIUPOBKHU €€ OTJCIIBHBIX Y3JI0B U
MEXaHU3MOB, OcjabjieHue KPEIUIeHUH, HapyIeHHe TePMETHYHOCTH CUCTEMbI, COOCHOCTH BajiOB, U3MEHE-
HUE 3a30pOB U T.II. [9].

W3HammBanue neranei Jr0O0KW MamIMHbl — HEW30€KHBIN €CTeCTBEHHBIM Ipolecc. B pesynbrare
W3HAIIMBAHUS JIeTallell B HOPMAJIBHBIX YCJIOBUSAX SKCIUTyaTallkd MMEET MECTO TaK Ha3bIBa€MBbIi ecTe-
CTBEHHBIN U3HOC, BOSHUKAIOIINI Ha TOBEPXHOCTU TPEHUSI.

HeucnpaBHOCTH MOOMIIBHBIX MAIllMH C THIPOMNPUBOIOM MOTYT OBITH pPa3/ieiCHbl Ha YEThIPE OCHOB-
HbIE TPYIIIBL:

HEUCIPaBHOCTH, BOZHUKAIOIINE B MAIIIMHE B PE3YyJIbTaTE €CTECTBEHHOIO U3HOCA JIETaJIEH;

aBapHiHbIe HEUCIPABHOCTH, BO3HUKAIOIIUE B PE3yJIbTaTe HEMPABHIBHOTO TEXHUYECKOTO yXona U
HapyIIEeHUs MPaBHJI SKCILTyaTallii MaIlnH;

HEUCIPAaBHOCTH, CBSI3aHHBIE C HEYJaUHOI KOHCTPYKIIMEH neTalld Wid y3ia;

HEUCIPAaBHOCTH, CBSI3aHHBIE C HAPYIICHUSMHU TEXHOJIOTUH U3TOTOBJICHMS IETAJIN WIH y3J1a.

HeucnpaBHOCTH, BO3HUKAIOIIKME B MallIMHE B pe3yJbTaTe €CTECTBEHHOTO M3HOCA JIeTalIed, TOJKHBI
YCTpaHATHCS CBOEBpeMeHHO [Ipu HapyllleHuu 3TOro mpaBujia 3a30pbl J€Tajiell HauMHAIT pe3Ko Bo3pac-
TaTh, B Pe3yJIbTaTe YEr0 MU3HOC MOKET MEePETH B aBapHUIHbIN, YTO MOBJEYET 3a CO0O0M OTKa3 U MPOCTOI
MaITUHBL.

ABapuiiHble HEUCIIPABHOCTH, BO3HUKAIOIINE KaK CJIEICTBUE HEMPAaBUIBHOM JKCIUTyaTallud U TPH-
BE/IIME K YCTaJIOCTH MeTajia, Hanbosee onacHsl. [loBpexaeHus neranei moj JEHCTBUEM MOBTOPHOM
3HAKONIEPEMEHHON HArpy3KH BCIEACTBHE YCTaJOCTH METajula MPOUCXOAAT HeoxkuaanHo. CambIMU pac-
MIPOCTPAaHEHHBIMHU SIBJISIFOTCS aBAPHIHBIE HEUCTIPABHOCTH, SBIISIOMIMECS PE3yIbTaTOM HapyIICHHS MTPABHI
9KCIUTyaTalliy MAIIlH, BCIEACTBHE YEro YCUIIUS B OTAEIBHBIX JETaNSX MPEBHIIIAIOT TOMYCTUMBIE U MPU-
BOJIAIT K aBapHusiM. HencnpaBHOCTH, CBS3aHHBIE C HEJOCTATKAMU KOHCTPYKLIMU MJIM HapyIIEHHEM TeXHO-
JIOTUM U3TOTOBJICHUS JETaIU, BCTPEUAIOTCS pPeXe U SBIAIOTCS B OCHOBHOM CJIE€/ICTBUEM HEMPAaBUIBLHOTO
BbIOOpa pa3MepoB JieTallell WM MapKu MeTajia U T.J., WK peKuMa TepMooOpabOTKU; UM OTCTYIUICHUS
OT Pa3MEpPOB, MPEAYCMOTPEHHBIX UYEPTEKOM; WJIM HECOOTIOJEHUS] YCTAHOBJIEHHOTO TEXHOJIOTHYe-
CKOT0 Tpoliecca 00pabOTKHU eTalld, a TAK)Ke HapyIIEeHHsI TEXHUYECKUX YCIIOBHH COOPKH.

B mpormecce skcmtyaTanui MOOMIBHBIX MaIllMH IPHHAMAIOTCSI MEPBI, HAIIPaBJICHHBIC Ha YMEHBIIIE-
HUE MHTEHCHBHOCTH HM3HOCA JeTalell M MperynpexJeHHe BO3HHUKHOBEHHUS HEHCHPABHOCTEH (TEXHUYE-
CKOe 00CITy’)KMBaHHE), a TAK)KE€ CBOEBPEMEHHOE UX BBISBIIEHUE U YCTPaHEHHE (PEMOHTHbIE paOOThI).

[Ipu TexHWYECKOM yXOJie U PeMOHTE HEOOXOAMMO TIIATEIbHO aHAJTU3UPOBATh MPUUMHBI, BHI3BAB-
IIM€ HEUCIPABHOCTH, KPUTUYECKU OLIEHMBATh YCIOBHS SKCIUTyaTallud MalIMHbL. B pesynbrare Takoro
aHaJIM3a MOTYT OBITh MPEAI0KEHBI HOBBIE IKCILTyaTallMOHHBIC IPHEMBl U PEKOMEHIAIIUU TI0 YITYUIIIEHUIO
KOHCTPYKILIUU OTIENbHBIX JleTanel u y310B. CBOEBPEMEHHOE BbISIBJICHHE HEUCIIPABHOCTEH MO BHEUTHUM
MpU3HAKaM, OMpe/IelIeHHe IPUINH WX BOZHUKHOBEHHS, a TAKXkKe OBICTPOE UX YCTPaHEHUE SBIISETCS TiaB-
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HOM 3a7aueil mepcoHasna, 00CIyKMBAIOIIETO MAIITMHBI.
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