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BBEJIEHUE

[Ipu TexHHYEeCKOM OOCTYKMBAaHUM, HAPSTY C KPETIC)KHBIMUA U Pe-
T'YJIUPOBOYHBIMH pabOoTaMH, CMa3Ka JieTaliel U y3JI0B UTPAOT BAKHYIO
POJIb B MOJACPKAaHUH pecypca FOPHBIX MAIIMH U MeXaHu3MOB. Cmas-
Ka TpeJHa3HA4YeHa Il CHWKEHUS TPEHUS W HM3HOCA JACTaIeH, HX
OXJIXKJICHUS, a TAKKe YJAJICHHs U3 3a30pOB MPOJYKTOB M3HOCA; OHA
TaK)K€ UrpaeT posib rujpaBiIndeckoro Oydepa B y31axX COUWICHECHH,
npuHUMAas Ha ce0s yIapHyr Harpy3Ky, KOTopas XapaKTepHa IS pa-
OO0THI BBIEMOYHO-TIOTPY309HBIX MAIlIMH. B M3HOMIEHHBIX y3JIax cMa3Ka
YaCTUYHO KOMIICHCUPYET 3a30phbl M HEPOBHOCTH KOHTAKTHUPYIOIIUX
ITOBEPXHOCTEN.

[ToBBITIICHHBIN CIIPOC Ha MOIIHYHK TEXHHUKY, HaJIe)KHO padora-
IOIIYIO B JTFOOBIX MOTOAHBIX YCIOBUSX, TpeOyEeT OT U3TOTOBUTEIECH HO-
BBIX KOHCTPYKTUBHBIX PCIICHUH, OCHOBAaHHBIX B OOJIBIIMHCTBE CIIyda-
€B Ha NMPUMCHCHHHM HOBBIX TEXHOJIOTMUA M MarepuaioB. [losTomy B
HACTOSIIEE BPEMs MPUOPUTETHBIM CTAHOBHUTCS CO3JIaHHUE KapbEPHBIX
IKCKAaBaTOPOB C HU3KUMH SKCIUTYaTallHOHHBIMH 3aTpaTaMu U UCITOJb-
30BaHME TIPU OJKCIUTyaTalldd OOOpPYJIOBaHUS TaK Ha3bIBAEMOIO
«HETPEPHIBHOTO CEPBHCAY», BAXKHEHIIIMM KOMIIOHEHTOM KOTOPOTO SIB-
JSETCS CMa3bIBaHKWE BO BpeMs padOTHI, 4YTO HaMHOTro 3¢ QeKkTuBHEE,
YeM CMa3bIBaHHME BO BPEMs OCTaHOBKHU. IIpu 3TOM 0Cc00YyI0 pOiIh HYX-
HO YJEJIUTh aBTOMAaTUYECKOW IIEHTPAJIM30BAHHON CHUCTEME CMa3KH
(ALICC) akckaBaTOpOB, YTO B CBOIO OYEpE]b MPUHECET MPSIMOM IKO-
HOMUYECKUM P DEKT.

HEJIb PABOTbBI

[lens BBITIOTHEHUST PAOOTHI — U3YUYECHHUE KAPTHI U CXEMBI CMa3KU
OJTHOKOBIIIOBBIX 3KCKABAaTOPOB, a TaK)Ke aBTOMATU3MPOBAHHOH IICH-
Tpanu3zoBaHHOU cucTeMbl cMa3ku (ALICC).

1. Cma3ka y3/10B 3KCKaBaTopa

OCHOBHBIMH YCJIOBUSIMU HAJI€)KHOU paOOThI y3J0B TPEHUS IKC-
KaBaTopa SBJISIIOTCS:

— IMIPUMEHEHNUE PEKOMEHIYEMBIX MAPOK CMA30K;



— coOIoeHNEe TpaBU XpaHEHHUS CMa30YHBIX MaTEepHUAIOB Ha
CKJIaJlaX, 4TO OO0eCleYnBaeT COXPAaHHOCTh WX IEPBOHAYAIBHBIX Ka-
YEeCTB;

— KayeCTBEHHBI MOHTaX C COOJIOJCHHEM TpeOOBaHUMN uepTe-
KEH;

— HCIPAaBHOE COCTOSIHUE CMA304YHOI'0 000PYI0BAHUS;

— PEryJISIpHBIA KOHTPOJIb 3a MOCTYIICHUEM CMa304YHbIX MaTepH-
aJI0B B Y3JIbl TPEHHUS;

— UCKJIFOUEHHE MONaJaHus B CUCTEMY I'ps3U, MECKa, BOJBI U APY-
T'UX IOCTOPOHHUX BKJIIOUYCHUT;

— HCKJIOYEHHE BO3MOXXHOCTH TIONAJaHUS B CHUCTEMY CMa3KH
BO3/1YXa;

— PEryJiipHOE MPOMBIBAaHHWE CETOK HACOCHBIX (DMIBTPOB (Uepe3
100 yacoB paboThI);

— peryisipHas peBU3MS HACOCOB, UTO MO3BOJUT 3HAYUTEIHLHO
YBEIIUUUTh PECYPC UX PAOOTHI.

Cpok ciayxObl Macesl YCTaHaBJIWMBAETCS MyTEM B3STHUA MPOO u
CpaBHEHHSI PE3YyJbTaTOB aHalM3a C IMEPBOHAYAIBHBIMU CBOMCTBAMU
JAHHOTO Macya. Maciao MOoaJIeKUT 3aMeHe, €Cld NPy aHalu3e oOHa-
PYXKEHO:

— coJiep)KaHre MeXaHM4eCKux mpumeceit oonee 0,2 %;

— coaepkanue Bobl 6osee 0,5 %;

— 3HaYeHUE KucaoTHOro yncna 6ojsee 3 mr KOH na 1 r macaa;

— U3MEHEHHE BsI3KOCTH OoJiee ueM Ha 15 % OoT HOMHHAIBLHOIO
3HAYCHMUS.

(Cmaska 3KCKaBaTOPOB OCYILECTBIISIETCS B COOTBETCTBUHU CO CXE-
Mamu (puc. 2.2-2.5) u xkapramu cMmaszku (tabn. 2.1-2.4). Ha cxeme
CMa3KH YKa3bIBAIOTCS TOYKM CMa3KH, Ha KapTe CMa3KW — TUIT CMa3KHU U
Maces, MepUoAUIHOCTh, CPOKM MX 3aMEHBbI I Kaxkjaou Touku. Hop-
MBI pacxoja CMa304YHbIX MaTepUATIOB YTOUHSIOTCS B IPOIIECCE DKC-
ITyaTaluu.

K TexHM4YecKuM cpeacTBaM Al CMa3Ku 000pYI0BAaHUS OTHOCST-
Csl pa3IMYHbIC THIPABIMYECKUE U CMA30YHbIC YCTPOMCTBA, TAKHE KaK
CMa304YHbI€ CTAHIIMH, IIIPUIILI, MACIOPACTBUIMTENN, MACICHKHA KOJI-
MayKOBbI€ U TMPECC-MacCACHKU. B 3aBUCUMOCTH OT BA3KOCTH CMa3KHu
MIPUMEHSIOTCSI CUCTEMBI TYCTOM M ITUPKYJISIIMOHHON CMa3KH.

K penko cMazbiBaeMbIM y3J1aM TPEHMSI SKCKaBaTOPOB (IO IIIMII-
HUKU MOJIbEMHOM, TSITOBOM, CTPEIOBOM M BCIIOMOTaTEILHOM JIEOEIOK,



MOJIMCIacTa u Jp.), He OXBAaYE€HHBIM I10JIyaBTOMAaTHYECKONM CHUCTEMOM
IyCTOM CMa3KH, MOJABOJI CMa3KHU OCYILECTBIISIETCS Pa3IWYHBIMU PyU-
HbIMU TipuOopamu. CMa3ka TakuX y3J0B IKCKaBaTOpa MPOU3BOIUTCS
C MOMOIIBIO IIMPUIOB, KOTOPBIE MPUCOCAUHSIOTCS K CIEIHaIbHbIM
MacJeHKaM C TpalelneuaalbHoOl pe3bOoi. Takke UCTOIb3YIOTCS PyU-
HbIE HACOChl TYCTOW CMa3Kd, Hamnpumep, IJs CMa3Kku OJIOKOB
HaJICTPONKH, TOJIOBHBIX OJIOKOB SKCKaBaTOPOB.

CucremMbl rycToOii CMa3Ku

Bce cucmemur 2ycmoti emaszku SABASIIOTCA MPOTOYHBIMU — CMa3Ka
MPOU3BOJAUTCS C MOMOIIBIO IIEHTPATU30BAHHBIX CMA30UYHbBIX CTAHIUN
U PYYHBIX IPUOOPOB.

s yewmpanuzosannou cmasku TPUMEHSIOTCS CMa304YHBIE
CTAHIIMM aBTOMATUYECKOTO U MOJyaBTOMATHYECKOTO JCHCTBUS.

Cucmema nosyasmomamudeckou 2ycmou cmasku COCTOUT U3
CTaHIIMM TYCTOM CMa3KH, BCIIOMOTaTelbHOW ammaparypbl (GUIbTpHI,
BEHTHUJIM 3alIOpHbBIC, MUTATENN JIO3UPYIOIIKE, 30JIOTHUKH), TPyOOTIpo-
BOJIOB U COCIUHUTEILHON apMarypbl. Hanbomnee addexTuBHBIM, pa-
IIMOHAJIbHBIM W HAJCXKHBIM pPEIICHHEM [0 ONTUMHU3AIMU Tpoliecca
CMa3bIBaHMS, COOTBETCTBYIOIIIUM CaMbIM BBICOKMM TpPEOOBaHUSAM HE
TOJBKO Ha HOBOM MallIMHE, HO U MPHU MOHTAXKE €€ Ha yXK€ JICHCTBYIO-
el Texauke (17-25 5et), ABISETC asmomMamu3upo8antas ueHmpa-
auzosannas cucmema cmasxu (ALICC). Ucnons3oBaHue aBTOMaTH4E-
CKHMX IIEHTPAJIM30BAHHBIX CUCTEM CMa3KH MO3BOJISIET B 3HAYMTEIbHOM
CTEMCHU TMOBBICUTH A(DPEKTUBHOCTH OOOPYAOBAaHUS U CHHU3UTH JKC-
IJTyaTalluOHHbBIE U3JIepKKHU. [[pocToTa B MCTIOIB30BaHUU, HAJEHKHOCTD
1 ObICTpasi OKYIIAa€MOCTh — 3TO pemiaroniue (GakTopbl, KOTOPLIMU PY-
KOBOJICTBYIOTCSI TIPY OCHAILICHUU 000PY/I0BaHUSI TAKUMH CUCTEMaMHU.

3a moclieIHUE TOJbl COBMECTHBIMU YCHIMSIMU KOHCTPYKTOPOB
«OM3-TI'0OuT» u cnemmanucroB pupmel «Lincoln» (Begymmii paspa-
OOTUYMK W HM3TOTOBUTEH CMA304YHOTO OOOpPYAOBAaHUS MJI MAIllUH U
MEXaHU3MOB BCEX OTpaciieil) Mpu yd4acTUH KOMMaHUM «I MAPOIUHK
obun pa3pabotanbl npoekTel AILICC mns skckaBatopoB OKI'-5,
OKT'-10, OKT-12, OKT'-15, OKI'-20, ruapaBIrM4ecKoro 3KCKaBaTopa
orI-5,5 (BI'-110, 2I'0O-110), skckaBatopa JIII-25.90. B Monroiuu
nyiieHa B padbory ALICC na DII1-25.90, xotopas 6e3 3ameuanuii pa-
0otaetr HeckoJibko JieT. «OM3-I'OuT» Takke NMIaHUPYET YCTAaHOBKY
AIICC Ha skckaBatopbl IKI'-12K, OKI'-1500P u 9KI'-1500K.



AIICC nogBoAMT CMa3Ky K KOHKPETHOMY Y3J1y, HCKJIIOYaeT
HEO0OXOUMOCTh BMEIIATEILCTBA MEPCOHANA B MPOILIECC CMAa3bIBaHMUS,
o0ecrnieynBaeT MOCTOSIHHOE HAJIMYKME ONTUMAJIbHOTO KOJWYECTBA CMa-
304YHOT0 MaTepralia B y3JIaX TPCHUA.

OCHOBHBIE CHUCTEMBI CMa3bIBaHUS, pa3paOOTaHHBIC U MOCTABIIS-
embie (pupmoit «Lincoln», crepyromye: TPOrpecCUBHBIC, OJHO- U
JIBYXJIMHEWHBIE CUCTEMBI, CUCTEMBI paclbUieHUd U JIp. Bece ynomsHy-
TBIE CUCTEMBI IIPUMEHSIOT COBMECTHO U B PA3JIMYHBIX COUETAHUAX IS
JIOCTHXKEHUSI MaKCUMaIbHOTO0 3 deKTa.

IIporpeccuBHasi cucTeMa MpeHA3HAYECHA JIJIA SKCILTyaTallud B
CaMbIX CJIOKHBIX YCIHOBHUSX JJISI CMa3bIBAHUSA KOHCUCTEHTHOW CMA3KOU
i MacyioM. OCHOBOM 3TOM CUCTEMBI ABJISECTCS WUCHBITAHHBIN MPUH-
IUM: CMAa304YHbIA MaTepuan MOJACTCA MOPUIHEBBIM HACOCOM 4Yepe3
MATATENb K CMA3bIBAEMOMY Y31y. bilaromapss KOHCTpYKIIMA MUTATENS
CHUCTEMA JIETKO KOHTPOJMPYETCS U TapaHTUPYET, UTO K MECTaM CMa-
3bIBAHUS MOCTYIUT HEOOXOIUMOE KOJUYECTBO CMA30YHOTO MaTepua-
Ja B TpeOyeMOM TOYHO JIO3UPYEeMOM OObEME B TOYHO HAa3HAYEHHOE
Bpems. JlaBiieHue cMa3ku B maructpaiu gocrturaet 35 Mlla, mostomy
oOecrieynBaeTCs CMa3bIBaHUE MOJMIIMITHUKOB C BBICOKHM IPOTHUBO-
napieHneM. OT OZHOrO Hacoca MOTYT CMAa3bIBaThCS Y3JIbl C Pa3IAy-
HOM MOTpeOHOCThIO B cMa3ke. Hampumep, 10 Tpex HE3aBUCUMBIX CMa-
30YHBIX KOHTYPOB MOTYT OO€CHEYUTh CMA30YHBIM MaTE€pUAIOM JI0
100 y3moB Tpenus. [IporpeccuBHbIE CMA304YHBIE CUCTEMBI HCITOJIb3Y-
I0T TIpU OOCITY>KUBAHUM HEOOJIBIIIUX IO pa3MepaM MallluH, a TaKke
000pyAOBaHUS C OOJIBIINM KOJUYECTBOM TOUEK CMa3bIBAHUSI.

OaHoJIMHeHbIe CUCTEMbI HCIIOJNB3YIOT B TOM ClIy4dae, KOrja B
3HAYUTEILHON CTEMECHU Pa3IMvaeTCs MOTPEOHOCTh OTHACNIBHBIX CMa-
3bIBAEMBIX Y3JIOB B KOJIMYECTBE cMa3ku. [lomaya cma3ouHOTrO Marepu-
aja MOXET MPOUCXOJUTh MO BBICOKUM JaBieHueM (o 24 Mlla nns
KOHCHUCTEHTHBIX cMa3ok u 6,8 MlIla mis macen). OcoOeHHOCTSIMU O/I-
HOJIMHEMHOW CHCTEMBbI ABJIKOTCS BO3MOXXHOCTh HAaCTpauWBaHUS U J10-
3UPOBAHUS KOJIMYECTBA CMA3KH, MOJABAEMOU HA KAXKIbIM CMa3bIBac-
MBIW y3€J1, MojIa4a CMa304yHOIr0 MaTepuaia mnoJj BEICOKUM JABJICHHUEM,
WCTIOJIb30BAHUE PA3JIUYHBIX TUIIOPA3MEPOB MHUTATENICH, HECI0XKHBIN
MOHTaX. OJTHOJIMHEWHBIE CMA30YHBIE CUCTEMBbI YCIICIIHO MPUMEHSIOT
B TOPHOU TEXHUKE.

JIByXJIMHeiHAsI CMCTeMAa HAJEKHO OOECIeUMBaEeT SKCIUTyaTa-
IMOHHYIO TOTOBHOCTh JaX€ B AKCTPEMAJbHBIX YCJIOBUSX PaOOTHI,



HanpuMep B Kapy, XOJOJ, NPHU TMOBBIIMIEHHOW 3arps3HEHHOCTH U
BIAXHOCTH. OJHUM HACOCOM MOXET OOECIEYMBATHCS CMa3bIBAHHE
00JIbITIIOTO YHcia cMa3biBaeMbIX y3710B (0T 300 1o 1000 Touek cmasbl-
BaHMS) C pA3JIUYHOM MOTPEOHOCTHIO B CMAa304HOM MaTtepuase. JlnuHa
OCHOBHOW JIMHUHU TPYyOOIPOBOJOB MOXKET COCTaBIATH Oosiee 100 m
B 3aBUCHUMOCTH OT KOHCUCTECHIIUH CMA3KHU.

XapakTepHOH 0COOEHHOCTBIO ABYXJIUHEHHOM CUCTEMBI SIBJISICTCS
mpoCTOTa J0OABICHUS WU yAalleHusl morpedurtene. JIByxiInHeHbIe
CUCTEMbI IIMUPOKO HCIOJB3YIOT B TOPHO-A00BIBAIONICH MPOMBIILICH-
HOCTH Ha MOIIIHOM 00O0pYAOBaHUH.

Cucremy pacnbljIeHHs] UCIOJIB3YIOT JIJI1 HAHECEHUS] CMA3KH Ha
OTKpPBITHIE TIEpelaud MEXaHW3Ma MOBOPOTa, OAIKy PYKOSTH SKCKaBa-
Topa u T.A. JIJIst 3TUX 1esieil UMEIOTCS creluaibHbie (DOPCYHKHU, KOTO-
pbI€ HAHOCAT TOHKUK JO3UPOBAHHBIN CI0M CMAa304YHOTO MaTepuasia Ha
MMOBEPXHOCTh TPEHUS.

Hns agantanuu ALICC B KOHCTpYKIIMIO MaIllUH U 000py/I0Ba-
Husl, BbimyckaeMoro «OM3-I'OuT», ObIM BHECEHBI U3MEHEHUS, 03~
BOJIAIOIINE MPOU3BOIUTH CMA3bIBAHUE MOYTH BCEX Y3JIOB TPEHUS B aB-
toMmatuueckoM pexnme. ALJCC cocTOUT U3 YeThIpeX KOHTYPOB CMa-
3bIBAHUA:

— MPOTPECCUBHAs CMa304Has CUCTEMa XOJOBOW TEJIEKKU U
HEHTpaabHOU Hangsl;

— NBYXJIMHEHHAsl CMa304yHasl CHCTEMa y3JIOB TPEHHUsI HA TOBO-
pOTHOM TIaTGOopMe ¥ HAIOPHOM MEXAHU3ME;

— IMPOTPECCUBHAST CMA30YHAS CUCTEMa POJIMKOBOTO Kpyra, HUX-
HETO0 pelibca U MOAIIUITHUKA cerapaTopa;

— CHCTE€Ma CMa3blBaHUs PACIBIJICHUEM C TMOMOIIbI (HOPCYHOK
MOBEPXHOCTEW OaNKHU PYKOSITU M 3y0UaToro BEHI[a MEXaHU3Ma IMOBO-
pora.

Cucrema HUPKYJISIHOHHON CMAa3KH

CucteMbl HUPKYISIUOHHOW CMa3KH MOTYT OBITh CO CBOOOJIHOM
U TPUHYAUTEIbHON IUpKysuued Macna. K mepBeIM mpuHamIexaT
KOJIBIICBBIE U KapTEPHbIE CUCTEMBI, KO BTOPBIM — CUCTEMBI, B KOTOPBIX
Maclio M3 pe3epByapa K y3jaM TPEHHs MOCTYMAET CaMOTEKOM JIMOO
MOJAETCS MPUHYAUTEIIBHO HACOCOM.

[upKyngiuoHHass CHUCTEMA CMa3KHW IOl JABJICHUEM IIUPOKO
MIPUMEHSETCS HA SKCKAaBaTOpax B MEXaHW3Max MOBOPOTA U HAIOPA.



[TpuHIIMTT cCUCTEMBI CMA3KU MOJI JABJIICHUEM CJEAYyIONNi: u3 Oa-
Ka-OTCTOMHUKA Maciio MOAAETCS MIECTEPEHHBIM HAcOCOM MO TpyOo-
npoBoJaM K (QUIBTPY-OXJIAJIUTENI0, B KOTOPOM OYMIIIAETCS OT MeXa-
HUYECKUX MPUMECEd U MPU HEOOXOAMMOCTU OXJIaXIACTCs, U Jajee
yepe3 puiibTp — K y31naM Tpenus. [locne cMa3ku MOBEpXHOCTH TPEHUS
MacJio IO CJIMBHBIM TpyOaMm BO3BpaliaeTcsi B 0aK-OTCTOMHUK.

Ha puc. 1.1. noka3zana npuHIuNMagbHAs CXe€Ma CTaHLMK CUCTE-
MBI CMa3KM 3yO4YaThlX 3alerUICHUH U MOJUIUITHUKOB PEIYyKTOPOB IO-
BOpoTa (KpoMe MOJIIUIMTHUKOB MOTOPHOI'O Baja W HMXKHETO MOJIIUM-
HUKa BBIXOJHOTO Baya) akckaBatopa JKI' 20.

IH' ll

Puc. 1.1. [IpyHiMnuanbHas cxema CTaHI[MA CUCTEMbI CMA3KH
penyKTOpOB moBopora 3kckaBaropa IKI' 20:
1 — Hacoc; 2 — 6ak; 3 — peayKTop

KOHCTpYKTHBHO cHCTEMa pa3JiejieHa Ha JIBE€ CTAHIMHU, B KaAXKIYIO
U3 KOTOPBIX BXOAUT Oak BMeCTUMOCTbIO 650 J1 ¢ 3jeKTpoHarpeBa-
TEIbHBIMHU 3JIEMEHTAMH U TpU HAcocHble ycTaHOBKM BI'11-23A (nBe
pabouue, 0JiHa pe3epBHas).

Texnnueckoe 00CIy:KHBAHHE CHCTEM CMAa3KH BKJIIOYAET
B ce0si:

— IPOBEPKY YPOBHS Macja B KapTepax peIyKTOPOB, MEXaHU3MOB
Haropa, MoBOpoTa, MOJTbEMHON U TATOBOM JiIeOEI0K SKCKABATOPOB;

— OCMOTp TPYyOOIPOBOJIOB CUCTEM >KHIKOM cMa3Ku (IIpu oOHa-
pY’)KEHUU MMOTCHUHN WM T€UU HEMEJJICHHO UX YCTPAHUTh);

— TIPOBEpPKY JdaBJIE€HHUS Macjia B TpPyOOINpOBOJaX CHUCTEM
(1o u nocne GuiabTpa);



— KOHTPOJIb MOCTYIUICHUS] Maclia B MOAIIMITHUKY U Ha 3alleruie-
HUS M0 yKa3aTeNsIM TCUCHHUS;

— MPOBEPKY cpabaThIBaHUS MUTATEIEH CUCTEMBI TYCTOM CMa3Ku
(BCce IITOKM MUTATENICW 10 W TOCje cpadaThIBaHUs JOJDKHBI HaXo-
JIUTHCS B OJTHOM MOJIOKEHUU — BEPXHEM WM HIKHEM). Ecnu U3 ogHo-
ro WIA HECKOJBKUX CMa3bIBAEMBIX MECT BBIJICISACTCS U3JIMIIHEE KO-
JUYECTBO CMa3KH, TO COOTBETCTBYIOIIME MUTATEIN HEOOXOJIUMO OT-
pEeryJInpoBaTh Ha M0JIa4y MEHbIIEH JO3bl CMA3KHU;

— KOHTPOJIb TUIACTUYHOM CMA3KHU.

Kpome 3Toro HeoOX0AuMO: MPOBEPATH IIOTHOCTh COCIUHEHUN
CMa30YHBIX CUCTEM, TPOMBIBaTh (PUIBTPHI TYCTON CMa3KH, MPOBEPSATH
TeMrepaTypy, IpuU KOTOpPOHl cpabaThIBalOT TEMIIEpaTypHBIE pelie
(moaperyaupoBKY MNPOU3BOJUTH COIVIACHO YKAa3aHUSIM HWHCTPYKIIMU
3aBOJA-U3rOTOBUTENS); MPOU3BOAUTH PEBU3UIO pelie MPOTOKA, MpPO-
BEPKY KOHTAaKTHOM TPYIIBI pejie BO B3aUMOJICHCTBUHU CO CXEMOW aB-
TOMAaTHKHU, UCTIPABHOTO JIEUCTBUS CHJIb(OHA, OTCYTCTBUS KaKUX-THUO00
3aeaHUl U TPEHUN B KJAallaHe, MPOMBIBATH KapTephl PEAYKTOPOB
HUAPKYJISITUOHHBIX CUCTEM.

Cma3ka MexaHM3MOB NIPM HU3KHUX TeMIlepaTypax

3HaunTeNbHAS YacTh OOOPYAOBAHUS OTKPBITHIX PabOT 3UMOM
paboTaer mpu TemIeparype OJM3KOW K TeMrepaType 3acThIBaHUS
CMa304HBIX MaTEpHUAJIOB WU HUXE ee. /[ yMeHbIIeHUs U ycTpaHe-
HUS BJIMSIHUS HU3KHUX TEMIEpaTyp Ha paboTy o0OpyAoBaHUS HEOOXO-
JTMMO: CMa3bIBaTh y3JIbl MEXaHU3MOB 3UMHUMH CMa3KaMU; IPUMEHSITh
Macjia MEHbIIEH BA3KOCTH WJIN MTOHWKATh BSA3KOCTh UX pa30aBlIcHUEM
MEHEE BSI3KMMH MaciiaMU; MOJI0rPeBaTh CMa304YHbIE MAaTEpUAIIbI ITEPE
UCIIOJIb30BAHUEM.

Pa3baBiieHre mMacen MeHee BSI3KUMH MAaclIlaMU MOET SIBISTHCS
TOJIKO BPEMEHHBIM PEUICHHEM BOIPOCA, T.K., TOHWXKASI TEMIIEpATypy
3aCThIBAHUS Macesl, pa30aBUTEIM MOTYT yXYIIIaTh APYTH€ UX CBOU-
cTtBa. Pa3z0aBuTensamMu MOTYT CIyXWUThb Macia BepereHHoe AY wu
TpaHcpopmaTopHbIe, 100aBisieMble B peaenax 20 %.

2. Cxema u kaprta cmaskm 3kckasaropa JKI' 10

Ha puc. 2.1-2.5 u T1a6n. 2.1-2.4 mpencraBiaeHbl OOIUA BUII,
CXEMBI U KapThl cMa3ku 3kckaBaropa JKI'-10.



-
Wfi
N

-
jj.k
/

]
|
|

(IR R

I

1]

Puc. 2.1. O6muii Buj 3xckaBaTopa IKI'-10
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Puc. 2.2. Cxema cMa3ku MEXaHU3MOB pabouero 000pya0BaHUs, POJTUKOBOTO KPyTa,

3y04aToro BeHIIa M BCIIOMOTraTelbHOM Jiebenku s3xckaBaropa IKI'-10




Cmaszka MexaHu3MOB paboyero 000pya0BaHusl, POJTUKOBOTO KpPyTa,
3y04aToro BeHIIa M BCIIOMOrartesibHoM Jiebenku skckaBaropa IKI'-10

Tab6muma 2.1

IToTpe0- CmazouHblii Ma-
Komi-Bo
Tun HOCTb Tepuai (Haume- IIepuoanuHOCTB, 4 Hopma
Ha OJIHY TOUKY
CHUCTEMEL Maciia HOBaHHUE, MapKa) cbopa
CMa3KH cmazku | Koi- otpabo-
OIABA Jo3a-
Haumenosanue (nst macen) npu BO . TAHHOT'O
. IIOJIHOM Maciia MPaBKHU
CMa3bIBa€MOro y3Jia crocoo IOJHOH | TO4YeEK OJINBae- MacJiia
. | 3aMeHbI A ILUIACTUY-
3arpaBKu 3aMeHEe | CMa3KH | JIETOM 3UMOM MOTr'0 N npu
. Macia, [IOIIOJI- HOH .
IUIACTUYHOMI Ha OJIHY MacJia, Ji [IOJIHOM
CMa3Ku HEHUS CMas3sKH,
CMa3Ku TOUKY, 3aMeHe
CMa3Ku KT
71 (Kr)
1. 3yOuatsie nepenayu ITepen
eIyKTOpa BCIIOMOra- HCIIOJIb-
DEAYKTOP Pa3z0pri3ruBanuem Macno Tpancmuc- Ho
TENLHOM JIE0EIKN N 2000- | 3oBaHHEM
2. TommHmK U3 MacIsIHOH 33 1 CHOHHOE 3000 DI HEOB YPOBHS — 2,5
’ BaHHEBI TOmnl5 P ~0,2
peayKTopa BCIIOMOTa- XOU-
TEJIBHOU JIe0EIKHN MOCTH
3. OnopH»bIi NOAIINII-
HUK OapabaHa BCIIO Incronerom Cwmaska
pabar OT CMa304YHOMN (0,03) 1 9000 1440 — 0,01 —
MorareiabHOHU JIuton 24
CTaHIIUA
J1e0enKu
4. PONUKONOIIINITHH-
K1 OJIOKOB ITOJIBECKHU ITuctonerom (0,78) 2 Crvaska 9000 480 - 0,25 —
KOBIIIa OT CMa304YHOU
5. Ponukomnoamunau CTaHIINU Jlerron 24
) (0,78) 2 9000 1440 - 0,25 -
KH TOJIOBHBIX OJIOKOB

0l



IIponomxenue tad. 2.1

[Totpe0- CMmazouHsblii Ma- Kor-Eo
Tun HOCTb Tepuan (Haume- [leprogu4HOCTB, 4
Ha OJTHY TOUKY Hopwma
CUCTEMBI Mmacla HOBaHHE, MapKa) Goba
CMa3Ku CMa3KH p
Kon-Bo JTOJIMBa I103a- oTpabo-
HanmenoBanue (151 Macen) pu .
. | ToYek MIOJTHOM Macia NpaBKH | TAHHOTO
CMa3bIBaEMOro y3ja croco6 MOJTHOM JoJuBae-
CMa3Ku . | 3aMeHBI WK IUIaCTHY- | Macia
3arpaBKu 3aMeHe JETOM | 3UMOM MOT0 .
. Macna, MOTOJ- HOW npu
IUIACTUYHOU Ha OJTHY Mmacna, J .
CMa3Ku HEHUS CMa3KH, | IOJHOMN
CMa3KH TOYKY,
CMa3KH KT 3aMeHe
7 (Kr)
6. Ponukonoamunau-
KU IBYXPYYbEBBIX (0,90) 2 9000 1440 — 0,3 —
0JIOKOB
7. HlapuKOonoAIUITHUK
0JI0Ka MeXaHHU3Ma
(0,01) 2 9000 1440 — 0,01 —
OTKPBIBAHUS JTHHIIA
KOBIIIA
8. BTynku G0KOBBIX
POJINKOB CEIJIOBOTO (0,08) 4 — 16 — 0,08 —
MNOAIIUITHUKA IIncronerom
9. Britagplimm cemio OT CMa304YHOU Cwmaska
) (0,02) 2 Jluton 24 — 16 — 0,02 —
BOTO TIO/IIHITHAKA CTaHIINH
10. Bknaapimm ponuka
OTIOPHOI'0 Ha Harop- (0,01) 1 — 16 — 0,01 —
HOMH ocH
11. Ock coennHeHUS
KOBIIIA C KOPOMBICIIOM (0,01) 2 — 16 — 0,01 —
TIOJIBECKH
12. Ocpb kpennenus
KOpPOMBICTIA C 000IMOit (0,01) 2 — 16 — 0,01 —
MOJIBECKH KOBIIIA

I



IIponomxenue tadm. 2.1

[Totpe0- CMma3ouHbIii Mare- Koo
Tun HOCTb puain (HaumeHoBa- | IlepuonuyHoCTs, U
Ha OJTHY TOUKY Hopwma
CUCTEMBI Macia HUE, MapKa) Goba
CMa3KH CMa3KH p
Koxa-Bo JIOJIABAa o3a- oTpado-
HaumenoBanue (nns macen) pu .
. | Touek MOJIHOM | Macia MpaBKA | TAHHOTO
CMa3bIBaEMOro y3ja croco6 MOJTHOM JoJIMBae-
CMa3Ku . | 3amensl WIH miacTuy- | Macia
3amnpaBKu 3aMeHe JETOM | 3UMOH MOT0 N
. Macia, | IOIoJI- HOM npu
ITACTUYHON Ha OJTHY Macina, J .
CMa3KH HEHUS CMa3KH, | IOJHOMN
CMa3KH TOYKY,
CMa3Ku KT 3aMeHe
7 (Kr)
13. Ocu 6;10K0B 1O1-
(0,01) 6 — 480 — 0,01 —
BECKH CTPEJIbI
Cwmaska
15. Ocsb ppiuara mexa- Turon 24 -
HU3Ma OTKPbIBaHUS (0,01) 2 — 16 — 0,01
JTHUIIA
17. lapuups! Mexa-
HU3Ma TOPMOKEHUS - 2 - 24 - 0,006 -
JTHUTIIA
18. IlapHups! neTens 2 Macno 16 0.003
JTHUTIIA KOBIIA [TonmmBath TPAHCMHUCCHOHHOE ’
19. lapHups! qHUIIA U3 MacJIEHKU — 4 TOnl5 — 16 — 0,002 —
20. Banuku pbruara oTpaboTaHHOE
P - 1 (orp ) - 16 - 0,002 -
JTHUIIA
21. Hampasnsitomas
P - 2 - 16 - 0,01 -
3acoB
22. 3y0bs OerynkoBoii | PacnbeuinBanue
[IECTEPHU U 3yOUaTo- BO3IYXOM — 1 — 24 — 1,1 —
P Y yX Cwmaska yHuBep- ’
r'o BEHIIa OT CTaHITUH
canbHas YCcA
Cwmazka HaHO- (rpacuTHas)
23. banka pyKkosITi CHUTCSI Ha TIOBEPX- — 1 P — 16 — 0,16 —
HOCTH BPY4HYHO

4!



IIponomxenue tadm. 2.1

[Totpe0- CMma3ouHbIii Mare- Koo
Tun HOCTb puain (HaumeHoBa- | IlepuonuyHoCTs, U
Ha OJTHY TOUKY Hopwma
CUCTEMBI Macia HUE, MapKa) Goba
CMa3KH CMa3KH p
Koxa-Bo JIOJIABAa o3a- oTpado-
HaumenoBanue (nns macen) pu .
. | Touek MOJTHOW |  Macia NpaBKK | TAaHHOTO
CMa3bIBaEMOro y3ja croco6 MOJTHOM JoJIMBae-
CMa3KH1 . | 3aMeHBI 17001 IUIaCTHY- | Macla
3aIrpaBKH 3aMeHe JETOM | 3UMOH MOT0 N
. Macia, | IOIoJI- HOM npu
ITACTUYHON Ha OJTHY Macina, J .
CMa3KH HEHUS CMa3Ku, | IOJIHOM
CMa3Ku TOYKY,
CMa3Ku KT 3aMeHe
7 (Kr)
24. IloBepXHOCTH Ka- PacnpuinBanue Cwma3ka yHuBep-
YEHUSI POJINKOBOIO OT CMa304HOMI — 2 canbHast YCcA — 16 — 1,8
Kpyra CTaHIIUH (rpaduTHas)
25. Kanarsr:
MOIbEMHBIN, HAIIO 0,06 ra
N > . p CMmaska - 4 - 720 - 1 M - -
HBIIA, BO3BPATHBIH,
HAHOCHUTCS CMma3zka KaHaTHas HBI
OTKpBIBAHUS JHUINA
Ha TOBEPXHOCTU Topcuon 355 0.08 ma
26. Kanar moasecku ’
BPYHYIo - 2 - 2000 - Imom- | -
CTpeJbl
HBI

el
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(Cmaszka MEXaHM3MOB Ha MOBOPOTHOM 1uatdopme sxckaBaropa IKI'-10

Tab6muma 2.2

[Totpe0- Cma3ouHblii MaTepuan Kon-Bo
[TepuonuuHoCTh, U
Tun HOCTb (HamMeHOBaHWE, MapKa) Ha OJIHY TOUKY Hopwma
CUCTEMBI Macia cbopa ot-
CMa3Ku cmazku | Koom- TOJMBa o3a- paboTtaH-
HaumenoBanune o
(st macen) npu BO MOJHOM | Macia MPaBKU HOT'O
CMa3bIBaEMOI0 . JoJINBae-
croco0 IIOJIHOM | TOYEK N 3aMEHBI HAIIA ILUIACTUY- MacJja
y37a JIETOM 3UMON MOTO
3arnpaBKu 3aMeHe | CMa3KH Macna, | momon- | oo IIPH T10JT-
IUTACTUYHOM Ha OJIHY CMa3Ku HEHUS ’ CMasKH, HOM 3a-
CMa3Ku TOYKY, CMa3KH MEHE
71 (Kr)
1. 3yOuarsie
nepeaayuun Oa-
abaH- peaykK-
P PEAYK OkyHaHHeM U Macno nns Macio Exe-
TOpa MObEM-
9 pa3opbI3- IIPOMBIIIIEH- TpaHc- CMEHHO o
HOii J1e0e 1Ku TUBaHUEM U3 30 1 HOTO 000 MUCCHOH 2000- pU OBHS
2. Hoaumn- . Py 3000 P yp 20
MAacJITHON JOBAHUSI HOE HEO0XO0- ~2.5
HUKU OapabaH-
BaHHEI Hurpon JI TOnl5 JTUMOCTH
penykKTopa
MMOABEMHOM
ne0enKH
3. 3y0OuaTsie
nepegayu
p o Exe-
HaIlOPHOU Jie- Pa3opei3-
Macino CMEHHO o
Oenxu THBaHHUEM U3 2000-
. 260 1 TPAaHCMHUCCHOHHOE npu YpOBHS 220
4. TloamunHu- MacJISTHOM 3000
I DEIVETODA BAHHLL TOmnl5 He00X0- ~10
p IlYKv P JAMOCTH
HaIOPHOU Jie-
Oenku

Gl



IIponomxkenue tadi. 2.2

[Totpe0- CMma3ouHbIil MaTepu- Koi-Bo
Tun HOCTb an (naumeHoBanue, | [lepuogu4HoCTb, U
Ha OJTHY TOUKY Hopwma
CUCTEMBI Mmacla Mapka)
cbopa ot-
CMa3KH cmasku | Koi-
HaumenoBanue JOJTUBA J03a- paboTaH-
(m1st macen) npu BO .
CMa3bIBaEMOT0 . MOJIHOM | Macia MpaBKU HOTO
croco6 MOJIHOM | TOYeK JoJIMBae-
y371a . | 3aMeHbI 17001 acTuy- Mmaciia
3arpaBKu 3aMEHE | CMa3KH JETOM 3UMOU MOT0 N
. Mmacina, | IOIMOoJ- HOM pY 10J-
IUTACTUYHON Ha OJTHY Macina, J 9
CMa3KH | HEHHUA CMa3KH, HOI 3a-
CMa3Ku TOYKY,
CMa3Ku KT MEHE
7 (Kr)
5. 3yOuartsie mepe-
Ja4d PeIyKTOPOB Exe-
[TpunyaurensHas
IIOBOPOTA . Macno CMEHHO Mo
OT aBTOHOMHOM 2000-
6. [logmmmanku . 135 2 TPaHCMHUCCHUOHHOE npu YpOBHS - -
HaCOCHOM 3000
CaTEeJIUTOB pe- TOnl5 HE00X0- ~5
YCTaHOBKH
JYKTOPOB MTOBO- JTUMOCTHU
pora
7. IoamumnHuKu
[JIaBHOTO Baja pe- (0,65) 4 480 — 0,2 —
JYKTOpa MOBOPOTA
8. Brynku ynpyro-
MPET0XOPAHUTEITb- (0,16) 2 9000 480 — 0,1 —
HO nebeIku ITucrosnerom ot
. Cmaska
9. Brynka pa3b- CMa304HOMI
eMHoro 0apabaHa CTaHUUHU Jluon 24
ap 0,065) | 1 480 - 0,065 -
HanopHoM neden-
KU
10. Ioamumanku
TPYOBI KOJIBIIEBOTO (0,012) 2 — 240 — 0,01 —
TOKOTIPUEMHUKA

91



IIponomxkenue tadi. 2.2

[Totpeo- CMazouHblii MaTepuan Koi-Bo
Tun HOCTb (manmeHnoBanue, map- | [lepuoguunocTs, 4
Ha OJTHY TOUKY Hopwma
CHUCTEMBI Macia Ka)
cbopa ot-
CMa3KH cmazku | Kon-
JOJTUBA J03a- paboran-
HaumenoBanue (nst macen) npu BO .
. MOJIHOM | Maclia MpaBKU HOTO
CMa3bIBaEMOro y3ia croco6 MOJIHOM | TOYek JoJIMBae-
. 3aMEHbI WIH MJIaCTHY- Mmaciia
3arpaBKu 3aMEHE | CMa3KH | JIETOM 3UMOM MOT0 N
. Macia, | TIOIOJI- HOM pH MoJ-
IUIACTUYHOW | HA OJIHY Macina, J 9
CMa3KH | HEHUus CMas3KH, HOI 3a-
CMa3KH TOYKY,
CMa3KH KT MEHE
1 (KT)
11. Onopuble o-
IIUITHUKKA Oapaba- npunom 3.0 ) Cwmaska 9000 5000 0.45 —
HOB IOJIbEMHO JIe- LIPT-630-1 ’ Jluton 24 ’
Oenku
Macno Exe-
KOMITPECCOPHOE CMEHHO 0
Kaptep P P 2000- A
12. Komrpeccop OMIIDECCODA 15 1 3000 npu YpOBHS — —
p p KC19 K12 Heo0Xx0- ~0,75
JTUMOCTH
13. Ioamumnuuku
npeoOpa3oBaTelb- — — — —
HOTO arperara Cmaska
14. IToamumnHuKH JIuton 24

KaueHUs EKTPO-
JIBATATEIICH

15. Ioamumnuuku
KOMaHI0anmnapaToB

KonnyecTBo 1 CpoKH 3aMEHBI
10 MHCTPYKIIMH 3aBOJOB-U3TOTOBUTEIEH

16. Tpancdopmarop

TKm

KonuuecTBo U CpOKH 3aMEHBI
110 MTHCTPYKIIMH 3aBOJOB-U3rOTOBUTENEH

L1
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(Cmazka MEXaHU3MOB X0J0BOM TeNexKKH 3KkckaBaTopa JKI'-10

Tabnwuua 2.3

[Totpeo- CMmazouHblii Ma-
Kou-Bo
Tun HOCTb tepuan (Haume- | [leproauvyHoCTh, U Ha OJTHY TOUK Hopma
CUCTEMBI Macia HOBaHUE, MapKa) Y y cbopa ot-
CMa3Ku cmazku | Koi- paboran-
JI0JINBA n03a-
HaumenoBanue (nns macen) npu BO o HOT'O
. MOJIHOM | Macna MIpaBKH
CMa3bIBaEMOro y3ia croco6 MOJIHOM | TOYeK JI0JIBac- Macia
. | 3aMeHbI W MJIacTHY-
3amnpaBKu 3aMEHE | CMa3KH | JICTOM | 3UMOWM MOTO . pH MOJ-
. Mmacna, | MOIoJ- HOM .
IJIACTUYHOU Ha OJTHY Macia, Ji HOM 3a-
CMa3Kd | HEHHS CMa3KH,
CMa3Ku TOYKY, MeHe
CMa3Ku KT
1 (KT)
1. 3yOuarbie nepenauun
NEepBOU U BTOPOH CTY-
MIEHEN peayKTOpa XO0- To
a
A 12 2 YPOBHS —
2. PonmukomnoamumnHu- 0.6 -
KH IIEpBOr0, BTOPOroO, Exe ’
TPETHETO BAJIOB pe- Pa36psi3ru-
Macino CMEHHO
JYKTOpa X012 BaHHEM 2000-
3. 3y0uaTsie mepeaaun W3 MaclITHOU TPAHEMUCCHORTOT | 300 111
OO pena” TOnl5 HE00X0-
TPEThEN U YETBEPTON BaHHBI
. JTUMOCTH
CTyTICHEH o
€yKTopa Xo0/1a
PeAyKTOp 250 2 YPOBHS - 210
4. POIUKOIIOIITATTHH - 10
KU TPEThETO, YETBEP-
TOTO U TISATOTO BaJlOB
PEAYKTOPOB

61



ITponomkenue Tadm. 2.3

[otpe0- CMazouHsbIii Ma- Koi-Bo
Tun HOCTb Tepuan (HaumeHo- | IlepuoanyHocTh, 4
Ha OJTHY TOUKY Hopwma
CUCTEMBI Mmacia BaHUE, MapKa)
CMa3KH CMa3KH Kos- coopa or-
BO 0JINBA 03a- paboran-
HanmenoBanue (151 Macen) pu S| !
. | Todek MOJIHOM | Maclia MPaBKU HOTO
CMa3bIBa€MOro y3Jia croco6 MOJTHOM JI0JIMBae-
cMas- . | 3aMEHBI WIn MJIaCTHY- Macia
3ampaBKU 3aMeHe JETOM | 3UMOM MOTO .
. KU Macjia, | MOmoJ- HOM IpH TOJI-
IUTACTUYHON Ha OJTHY macna, J .
CMa3KH | HEHUus CMa3KHu, HOI1 3a-
CMa3Ku TOYKY,
CMa3Ku KT MeHe
7 (Kr)
5. 3yOuatsie nepena- Exe-
qu 6yo TOBOTO I;I[IIK Pasbprisrusa- cmenHo | [lo ypos
p peay HHUEM U3 Ma- Macno P
ropa MaCJITHOMN 80 2 CII0 TpaHC 1pHt Hﬂ a 68
p 2000- | HEeobxo- ~4
BAHHBI Hu- MUCCH-
3000 | mumoctH
rpos OH-HOE
6. Konnaku onopHsIx CamoTexom Mo ypos-
J TOnl5
Y HaTSDKHBIX KOJIEC 4yepe3 CMa304yHbIe 5 10 48 Hs — —
(BTYJKH) KaHaBKU ~0,25
7. PosukonoAmmmnHu-
KM BEIYIIETO Bajia (0,4) 2 9000 680 — — —
PEAYKTOPOB X0J1a
8. Ponukonoamummnum-
KM IISITOTO BaJia pe- (0,98) 2 9000 680 — — —
[Tucronerom
JYKTOpa X0/1a N Cwmazska
9. Pomukomnoaumau OT CMa30tHOU JIuton 24
: o CTaHIIUU (0,84) 4 9000 680 — — —
K1 OOpPTOBOM Teperiaun
10. Brynku Begymux
Y Y (0,03) 4 48 - - -
BaJIOB MEXaHM3Ma X012
11. Brynku onopHbIX
Y p (0,01) 8 48 - - -
KOJIeC

0¢



ITponomxkenue Tadm. 2.3

[otpe0- CMazouHsbIii Ma-
Koi-Bo
Tun HOCTh Tepuan (HaumeHo- | [leproandHOCTb, U
Ha OJIHY TOYKY Hopma
CHUCTEMBI Macia Kou BaHME, MApPKa) <6oDa OF
CMa3Ku CMa3Ku 56 J— 1033 5p
HaumenoBanue JIs1 Macell npu . i i
(n ) P 1 rouex MOJIHOM | Macna PaBKU HOTO
CMa3bIBaEMOro y3Jia croco6 mommo# | SAMEHEL i jomusae- | o vacia
3arpaBKu 3aMeHe JETOM | 3UMOM MOTO .
. KH Macia, | MOMoJ- HOW pY 10J-
TUTACTHYHOU Ha OJIHY macia, J 9
CMa3KH | HEHUus CMa3KH, HOI 3a-
CMa3Ku TOYKY,
CMa3Ku KT MEHE
7 (Kr)
12. BTynku HaTsIK-
Y 0,022) | 2 - 48 - - -
HBIX KOJIEC
13. Brynku —
Yy (0,07) 1 - 48 - -
EHTPTEHOH 1ar ol
14. Chepuueckas [Iucronerom Caska
mrai0a eHTPaITbHOM OT CMa304YHOMI (0,04) 1 Turon 24 — 48 — - -
nangsl CTaHIIUH
15. Brynka
BHYTPEHHETO KOJIbIIa
o ; 007) | 1 - 48 _ - -
ceraparopa poJImKo-
BOTO Kpyra
16. Ilapuups! u Ba- Macno
JMKW TOPMO3a MeXa- [TonuBate 10 TPAHCMHUCCHOHHOE 120
HU3Ma XoJa 13 MacCJICHKU TOnlS
(oTpaboTaHHOE)

IC
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(Cwmaska kabenpHOro 6apabdbana sxckaBaropa OKI'-10

Tabmnura 2.4

IToTpe0- Cma3zounblii
Tun HOCTb Marepual Koxn-Bo Hopma
[lepuoandHoCTb, 4
CUCTEMBbI Mmacia (HanMeHoBaHHUe, Ha OJJHY TOUKY cbopa ot-
CMa3KH cmazku | Kon- Mapka) paboTtaHn-
HaumenoBanue (nns macen) npu BO JOJTUBA n03a- HOT'O
CMa3bIBaEMOro y3ia croco6 MIOJIHOM | TOYeK IIOJIHOM | Macina olupac. | TPABKA Mmaciia
3anpaBKH 3aMeHEe | CMa3Ku . | 3aMeHbI WIH A acTuy- | IpH MOJI-
. JIETOM | 3UMOM MOTO . .
IJIACTUYHOU Ha OJIHY Macia, | momom- | oo HOM HO 3a-
CMa3Ku TOUKY, CMa3KH | HEHHS ’ CMas3KH, MEHE
7 (Kr) CMa3KH1 KT
1. 3yOuatsie nepenayu Bse
LUJIMHIPUYECKOTO pe-
P p Pa30pri3ruBanuem CMEHHO Mo
JIYKTOpa . 2000-
13 MacJsHOU 4,5 1 npu YpOBHS -
2. IloamunHuky 1u- 3000 3,5
BaHHBI Macio Heo0xo- ~0,2
JUHAPUYECKOTO PEyK-
Toba TpaHc- JUMOCTHU
p MHCCUOHHOE
3. YepBsiuHas nepenada TAnl5 Exe-
4. loAmMTHUKY Yep- Pa30pri3ruBanuem 2000 CMEHHO o
BSIYHOT'O PEAYKTOpa U3 MAcCIITHOU 2 1 3000 pu YPOBHS - 0,8
BaHHBI Heo0xo- ~0,1
JUMOCTHU
5. IllapukonoaAmumIHu-
p A (0,05) 2 9000 | 1440 - 0,02 -
KM orop Oapabana [Tucronerom ot Cwma3zka
6. lllapukonoamumnHu- CMa304HOU JIuton 24
KU OTIOPHBIX POJIMKOB CTaHIIUH (0,05) 2 9000 1440 - 0,02 —
KapeTKu

194



ITponomkenue tada. 2.4

[ToTpeo- CMa3ouHbIi
Tun HOCTb Marepuall Kon-Bo Hopma
[lepuoandHoCTb, 4
CUCTEMBI Macia (HaumMeHoBaHUe, Ha OJIHY TOUKY cbopa ot-
CMa3Ku cmaszkn | Kou- MapkKa) paboraH-
HaunmenoBanue (st macen) npu BO JOJIMBa Jo3a- HOT'O
CMa3bIBaEMOro y3ia croco6 MOJIHOM | TOYeK MOJTHOW | Macia olupac. | TPABKA Macia
3arnpaBKu 3aMEeHE | CMa3Ku . | 3aMeHBI W a IJIaCTUY- | TIPH MOJ-
. JIETOM | 3UMOM MOTO . .
IUIACTUYHOU Ha OJTHY Macna, | momom- | oo HOM HOM 3a-
CMa3Ku TOYKY, CMa3K¥l | HEHHS ’ CMa3KHu, MeHe
1 (Kr) CMa3Ku KT
7. Hlapukono IIUITHU - IIucroserom ot Craska
KH BEPXHUX POJUKOB CMa304YHOI (0,05) 4 9000 1440 — 0,02 —
Jluton 24
KapeTKu CTaHIINH
8. OTkpbITas 3y0Uaras Cwmaska —
— 1 48 48 — 0,06
nepegayda HAHOCHUTCSA Cmazka
9. llens mpuBoIa Ka- BPY4YHYIO. YHUBEpCaabHas
Bo3MoxHa cMa3ka - 2 YCcA - 48 - 0,12 -

peTKH

MNUCTOJIETOM

v
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3. llenTpaM3oBaHHAsl CMCTEMAa CMa3KHU 3KcKaBaTopa JKI'-12

Ha skckaBarope OKI'-12 npuMeHsieTCs LEHTpAIM30BaHHAS AB-
toMatuueckas cmaszka (LIAC) g momauu rycToM cMa3Ku K TOYKaM,
TPeOYIOIIMM TMOCTOSIHHOE CMa3biBaHue. Huxke mpuBeneHbl MpUMEphI
CUCTEMbl CMa3Ku M TMPUMEHSIEMbIE CMa30YHbICE MaTepuajbl y3JIOB U
MEXaHU3MOB KapbepHOT0 dKcKaBaTopa IKI'-12.

Cucrema cmazku IKI'-12 npeanaszHaveHa Jajis:

— 3aJIMBHOM (KapTepHOM) CMa3KM 3y0UaThIX Nepesad peaAyKTOpOB
X0J1a, MOJIbEeMHOM JIeOeAKU, HATTOPHOTO MEXaHU3Ma U MEXaHU3Ma OT-
KpbIBaHUS KOBIIA;

— aBTOMATUYECKOro rycroro cMmasbiBanus (cucrema [{AC) y3noB
TPEHUSI OCHOBHBIX MEXaHHW3MOB Ha MOBOPOTHOM IaTdopme, cTpese u
B XOJOBOU TEJIEKKE IKCKABATOPA;

— aBTomatuueckoro cmasbiBanus (cucrema I[AC) OTKpBITBHIX
3y0UaThIX Mepeady MeXaHu3Ma IMoBOpOTa, KPEMAJIbEPHBIX MIECTEPEH U
MOJI3YHOB HAMIOPHOTO MEXaHW3Ma, PEIbCOB OMOPHO-ITOBOPOTHOTO Me-
xanusma (OITY);

— MOJyaBTOMAaTHUYECKOTO CMa3bIBaHUS y3JIOB TPEHUS C TIOMOIIBIO
CMa304HOT0 MUCTOJIETA;

— PYYHOTO CMa3bIBaHUS IINPUIICBAHUEM U 3aKJIQJHOTO CMa3bl-
BaHMUSI.

Cmazka cTaHJapTHOIO MOKYITHOrO 000pyA0BaHUs (3JIEKTPOBU-
raTeiau, KpaHbl, Telb(epbl, PEAyKTOPHI) MPOU3BOIUTCS B COOTBET-
CTBHUHM C TACTIOPTAMH Y MHCTPYKIIUSIMH 3aBOI0B-U3TOTOBUTEIICH.

Juanazon pabouux Temnepatyp ot —40 °C mo +50 °C.

Cocmas cucmembl cMa3Ku

1. Cucrtema cMa3Kyd COCTOMT M3 CHUCTEMBI T'yCTOM CMa3KH U 3a-
JIMBHOM (KapTEpHOM) CMA30K.

2. Cucrtema rycTtoit CMa3Kku COCTOUT HU3:

— KOHTYp aBTOMAaTUYECKON CMa3KHU MOAIIMITHUKOB XOJIOBOU Te-
Jexku (KoHTyp 1), BKiIrodaromero B ceds Hacoc TycTtoil cmasku Hl
(puc. 3.1), mpenoxpaHuTeabHbIC KJIaMaHbl, IPOTPECCUBHBIC MUTATEIH,
TpyOONPOBOIbI, COEJUHEHUS U pyKaBa BbicOKOTO naBieHus (PBJI);

— KOHTypa aBTOMAaTUYECKOM CMa3Kh OCHOBHBIX MEXaHHU3MOB Ha
NOBOpOTHOM miaTtdopmMe U pabodem o0O0OpYyIOBaHUHM (KOHTYp 2),
BKJIIOYaIoIIero B cedst Hacoc rycroit cmasku H2 (puc. 3.2), peBepcus-
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HBbII MEXaHU3M, JBYXJIMHEUHBIC MUTATENH, TPOTPECCUBHBIC TUTATEIH,
persie naBieHusl, MAaHOMETPHI, TPyOONpoBobl, coeanHenus u PB/I;

— KOHTYP aBTOMAaTHYECKON CMa3Kuh KpeMallbepPHBIX IIECTEPEH U
0aJ0K PYKOSITH, OTKPBITHIX 3yOuaThIX Ilepeaad JieOeaoK, 3y0uaTroro
BEHI[A U PEJIbCOBOIO Kpyra MEXaHU3Ma MOBOPOTa (KOHTYpP 3), BKIIO-
qaroIero B ceds Hacoc ryctoi cmasku H3 (puc. 3.2 u puc. 3.3), pe-
BEPCHUBHBI MEXaHW3M, JBYXJUHEUHBIC MHUTATEIU, MPOTPECCUBHBIC
MUATATENH, PEJIE NABJICHUS,, MAHOMETPHI, KOJUIEKTOPbI U KIIUHbS CMa-
304HbIC, TPYOBI, coenuHenus u PB/I;

— KOHTYp IMOJIyaBTOMaTUYECKOW TyCTOM CMa3KM TOYEK HEJO-
CTYIHBIX JUIsi aBTOMAaTHYE€CKOW CMa3KH (JOMOJIHUTENbHAS OMIKsA),
BKJIIOYAIONIero B ce0s cMa3zouHbli Hacoc H2 (puc. 3.2), pene nasie-
HUS TPEXXOJ0BOM KpaH, pyKaB, CMa304YHbIN MUCTOJET U MACJICHKHU;

— DJJIEKTpolIKad yIpaBieHUs, 00€CTICYMBAIOIIETO aBTOMaTHYe-
CKO€ BKJIIOUCHHE U BBIKIIOUYCHHE CMA30YHBIX CTAaHIIUM MO 3aJaHHOU
porpamMme, pydyHOE BKIIOUCHHUE U BBIKIIOYCHUE CMA30YHBIX CTAHIUN
IIPU HACTPOUKE, IIOUCKE HEUCIPABHOCTEU M INOJIyaBTOMATUYECKOM
CMa3Ke MEXaHU3MOB CMa30YHBIM IHCTOJETOM, BBIBOJ Ha JIHUIEBYIO
naHeyinb UHGOPMAIIMU O HEUCIPABHOCTU CMAa30YHBIX JUHUM, OTIEIb-
HbIX TOYEK (AByxJMHEWHbIe nutatenu tuna KS), a takxke 00 orcyT-
CTBUH CMa3KM B 0akax cMa3ouHbIX HacocoB H2 u H3 (puc. 3.2, 3.3).

— JIBa 3alPaBOYHBIX 3JIEKTPOHACOCA JIJISI pa3HBIX THUIIOB CMAa3KH;

— pYYHbIE HINPHUIBI U MacCJEHKHU MJIsI CMa3blBaHUS OCTaAJbHBIX
TOYEK CMa3KU SKCKaBaTOPa U KOMIUIEKTYIOIIUX WU3CTHH.

YcrpoiicTBO U padoTa cucTeMbl CMAa3KH

Yempoticmeo u paboma cucmemvt 2ycmou cmasku

1. YcrpolicTBo u paboTa KOHTYPOB aBTOMAaTHYECKON CMa3Ku U
anekTpouikadga ynpaBleHHs] ONMKMCAaHbl B PYKOBOJCTBE IO 3KCILTyaTa-
uuu (P3) dpupmer «Lincolny.

[lepuoauunocts BriIroueHus Hacoca H1 (konTyp 1) oaun pa3 B
2 4 paboThl mpuBoaa xoxa. Bpems pabotel Hacoca H1 8 mun. bak
Hacoca M anmaparypa JOJDKHBI ObITh 3alOJIHEHBI COOTBETCTBYIOIIEH
CMAa3KOM.

IleprnoanynocThs BKItOYeHUsS Hacoca H2 (koHTyp 2) oJuH pa3 B
2 4 pa®OThI TIABHBIX MPUBOJOB, YHUCIIO XOJOB MOPIIHEN JBYXJIUHEH-
Heix nutateneit [1/] — 1 xon. bak Hacoca u anmaparypa JOJIKHBI ObITh
3aI0JTHEHBI COOTBETCTBYIOIIEH CMA3KOM.
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Ilepunoanunocts BKItOYeHUs Hacoca H3 (koHTyp 3) oauH pa3 B
yac paOoThI TJIABHBIX MPUBOJIOB, YUCJIO XOJ0B MOPUIHEN TBYXJIMHEH-
Hbix nutareneit I[1J] — 1 xon. bak Hacoca u anmapaTypa JOJKHBI ObITh
3aII0JIHEHBI COOTBETCTBYIOIIECH CMA3KOM.

2. CMma3ka HEKOTOPBIX Y3JIOB TPEHUS, HEAOCTYIHBIX JJI1 aBTOMa-
TUYECKON CMa3Kku (MOJBECKa KOBIA, OCH COCIMHEHHUS KOPOMBICIA C
KOPITyCOM M TOJBECKOM KOBIIIA U T.J.) MOXKET MPOU3BOJUTHCS B MOTY-
ABTOMATUYECKOM PEXUME (JIOMOJHUTENIbHAS OIIMSA) C HOMOIIBIO PY-
KaBa U CMa304HOro nucroJiera. s atoro: 3akpoite kpad BH1 Haco-
ca H2, nepeximounte TpexxooBoit kpan BH2 u Britounte Hacoc H2;
MOJICOCIMHUTE TTUCTOJIET K MacleHKe U 3apuKCcUpyiTe KypoK B Haxa-
TOM TOJIOKEHUM Ha BpeMs, HEOOXOIMMOE MJii CMa3bIBaHUS JAHHOU
TOYKH, IOCJIE 3TOr0 OTIYCTUTE KYpPOK, MOJCOEAUHHUTE MUCTOJET K
CJIEYIONIEH MaciieHKe W 3aUKCUPYWUTE KYypOK B HaXKaTOM MOJIOXKe-
HUU Ha BpeMsi, HEOOXOAUMOE il CMasbIBaHUs 3TOM Touku. [Ipu He-
Ha)XKaTOM KypK€ MHACTOJIETA JaBJICHUE B HAIIOPHOW MarucTpaiyd Hacoca
H2 noseimaercs u pene npasnenus PJ[2 oTkmrodaer Hacoc, a mpu
Ha)KaTUU HA KYPOK JIaBJICHHE B HATOPHOW MArucTpaivd Hacoca MajaaeT
U peJie AaBJICHUs CHOBA BKIIFOYAET €ro B padoTy.

Cwmaska peako CMa3bIBa€MbIX Y3JIOB 9KCKABAaTOPA, HENOCTYIHBIX
JJ1s1 TIOJTyaBTOMATHYECKOM CMa3KH, MPOU3BOAUTCS C MTOMOIIBIO HITPH-
1oB. [Inpuiel NpuUCOETUHSAIOTCS K CIECIMAIbHBIM MaclIeHKaM ¢ Tpa-
neneu1aIbHON pe3h0oi.

YerpoiicTBo U paboTa KOMIUICKTYIOMMX H3ACTUN CUCTEMBI T'y-
cToi cMa3ku onucanbl B PO ¢pupmel «Lincolny.

Yempoticmeo u paboma cucmemvl HcuoKkou cmasxu

KaptepHnas cmaska npeaHa3zHaueHa JJIsi CMa3bIBaHUS 3y04aThIX
nepeay peayKTOpOB MOJABEMHOM JI€OEIKH, HAIOPHOTO MEXaHU3MA,
MEXaHHM3Ma OTKPBIBaHMS JHUIA KOBIIA, PEAYKTOPOB XOJa U OOpTO-
BbIX. O0OBEM 3JIMBAEMOTO B PEAYKTOPHI Macjia yKa3aH B COOPOYHBIX
yepTexkax penykropoB. Ce30HHass cMeHa macia (JIETHUX U 3UMHHX
MapoOK) MPOU3BOJIUTCS JBa pasa B roj.

Iloocomoska k pabome

[TogroToBka Kk paboTe CHUCTEM ABTOMATHYECKHX M MOJyaBTOMa-
TUYECKON cMa30K npouzBoautcs no PO ¢upmsl «Lincolny.
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Konmponvno-usmepumenvnas annapamypa, npubopul, uHcmpy-
MeHMbl U NPUHAOTIEHCHOCTNU

KonTposibHO-U3MepUTeNbHAs anmnaparypa U npuOopbl mpeaHa-
3HAYEHBI JIJI1 KOHTPOJI PabOThl CUCTEMbI CMa3KH B COOTBETCTBUU C
3aJaHHBIMU YCJIOBUSIMU. TE€XHUYECKAsl XapaKTEPUCTUKA, YCTPOUCTBO
U paboTa mpUOOPOB KOHTPOJISI MPHUBEACHBI B PYKOBOJICTBAX IO JKC-
IJIyaTalliuy, MOCTaBIIE€MbIX COBMECTHO C MpUOOpaMu.

NHCTpyMEHTHI ¥ IPUHAJICKHOCTH JJI1 MOHTAaXa M HAJIaJIKU CH-
cteMmbl [IAC mocTaBiasArOTCS COBMECTHO ¢ KOMIUICKTYIOIIUMU U3EIHU-
MU U Matepuaniamu pupmoit «Lincolny.

Pasmewenue u monmaoic

OO6mas Macca CUCTEMBI TYCTOM CMa3KH cOCTaBiseT 926 Kr.

MoHTax, Halagka W HCHOBITAHUE CUCTEMbl ABTOMATHUYECKOM
CMAa3KHU MPOU3BOJUTCA MOJ PYKOBOJACTBOM U IMPHU YYACTHUH CHEHHATN-
cta pupmbl «Lincoln» (I'epmaHus) ¢ NpUMEHEHHEM HHCTPYMEHTOB,
OCHACTKM M MO TEXHOJOTMU (UPMBI, PYKOBOJCTBYSICh THIpaBIWYE-
CKOM NPUHLIUIIAAIBHOM CXEMOM CMAa3Kd M MOHTAXXHBIMHU YEPTEHKAMU
«OM3-T'0OuT».

CmazouHble HAcOCHI U dJIEKTpoIIKad yrnpaBieHUsS KOHTYPOB aB-
TOMATUYECKOU U MOJIyaBTOMATUYECKOW CMA3KM MEXaHU3MOB Ha MOBO-
poTHOI 1Tnatdopme U pabodyemM 00OpYAOBaHUHU pa3MENIAIOTCS Ha Jie-
BOM nepeaHe 4acTH MOBOPOTHOM MIaT(hOPMBI.

Cma304HbI HACOC KOHTYpa aBTOMAaTHYECKOW CMAa3KHh XOJIOBOM
TEJICKKH Pa3MENIAETCS B KPOHIITEHHE XOI0BOM TEIEKKHU.

Obwue mpebosanusi mexHuKu Oe3onacHocmu HEOOXOIUMO CO-
omonars cormacHo ['OCT 12.2.040-79 u I'OCT 12.2.086-83. Ilocne
paboThl CO cMa3KaMHu CIEAyeT CTPOro coOJIoAaTh MpaBUiia JIMYHON
TUTUCHBI, BKJIOYasl CTUPKY 3aMACIEHHOW OJECKIbl U MBIThE 3arps3-
HEHHBIX YYaCTKOB KOXM BOJIOM ¢ MbUIOM. IIpu pasnuBe Maciia HEOO-
XOJIMMO COOpaTh €ro, MECTO pa3jiuBa MPOMBITh KEPOCMHOM U MPOTE-
peThb cyxoil Tpsankou. IIpu 3aropanuu Macen OpUMEHITh BCE CPEACTBA
MOXKAPOTYILICHUS, KPOME BOJBI.

Xpanums cMa304yHbIE CTaHIIUM, anmapaTypy ¥ NpUOOPHI CUCTE-
MBI CMa3KH CJIEAYET B 3aKPBITBIX CyXUX NMOMEIICHUSIX, HE COAEpHKa-
IMX KHCIOT, WIEJTOYEW M JIPYTUX XHUMHUYECKH AKTHUBHBIX BEIIECTB,
CIIOCOOHBIX BBI3BaTh KOppo3uto AeTaneil. [Ipu HapymeHnun KoHcepBa-
[MOHHOT'O MOKPBITUSl U YIAKOBKH, & TAaKXKE B CiIydasiXx OOHapy>KEHUs
KOPpO3UHU Ha JACTAIAX MPOU3BECTH NEPEKOHCEPBALIUIO.
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Tabmnua 3.1

DJIEMEHTBI CXEMBI [IEHTPATN30BAaHHOM aBTOMAaTUYECKOW CMa3KHU

skckaBaropa JKI'-12, cormacuo puc. 3.1-3.3

O6o3HaueHue HaumenoBanue K]S(J)I- [Ipumeuanue

1. BI...B8 Beptmor DG104/6-PSR 8 «Lincolny

2.B9...B12 Beptator DG104/8-PSR 4 «Lincolny

3.B13...B20 Beptmtor DG104/12-PSR 8 «Lincolny
Kitarman npenoxpanuTtenbHbIn :

4. KII1...KI14 SVP-350-S10 4 «Lincolny

5.KCl1... KC4 Komnnexktop cmazounsbiit 4

6. KC5...KC8 KoitekTop cMa3ouHblii 4

7. KC9, KC10 KostekTop cMa3ouHblii 2

8. KC11...KC14 KosmekTop cmazouHblii 4

9. MH1...MH4 MaHoMeTp noKa3bIBAOIINMN 4 «Lincoln»
Hacoc cmazounsiit .

10. H1 P205-M280-8XYN-2K6/2K7-380-420 | | | «Lincolm
CraHius cMa304Hasi ¢ HaCOCOM :

11. H2, H3 ZPU0SGA40XL 380/415 2 «Lincolny
[Intarens NByXJIMHENHBIN :

12. T101... 1114 VSG2/1-KR-KS 4 «Lincoln»
[IuTarens NBYXJIMHEUHBIN )

13. I1J15, I1JI6 VSL2-KR-KS 2 «Lincolny
[IuTarens NBYXJIMHEUHBIN .

14. 1117, T1J18 VSLA-KR-KS 2 «Lincolny

15. 1119, I1J110 [TutaTens neyxnuHennbiii VSL6-KR 2 «Lincolny»

16. TIJI11... TIJI13 | Ilutarens ayxnunHeinsid VSLE/4-KR 3 «Lincolny»

17.11014.. . T1/15 | [Tutatens neyxnuuennsiii VSL4-KR 2 «Lincoln»

18. TIIT1, TTI12 [Turarens nporpeccuBHbiil SSV6/4-K 2 «Lincolny

19. TII13, T1114 [TutaTens nporpeccuBHbiil SSV6/3-K 2 «Lincolny»

20. I1I15 [TutaTens nporpeccuBHsbIil SSV6-K 1 «Lincolny»

21. 116, T1117 [TutaTens nporpeccuBHbil SSV8/4-K 2 «Lincolny»

22. TII18 [Turarens nporpeccuHbiil SSVE/6-K 1 «Lincolny

23. 11P1, T1d2 [TutaTens ¢uannessrit SSV-FL6-K 2 «Lincolny»

24. 1103, 1104 [Turarens ¢uannessiii SSV-FLE-K 2 «Lincolny

25. 11D5, I1d6 [Turarens ¢uannessiit SSV-FL4-K 2 «Lincoln»

26. YCI1 [Tuctoner cma3ouHbIi B cOope 1 «Lincolny»
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