JlaHHb1i (a1 npeacTaBiieH UCKIIOYUTEIBHO B
O3HAKOMUTEJBHBIX LENX.

YBa)kaeMbIi UUTATEIb!

Ecnu BBl CKONIUpYyeTE AaHHBIN (aii,

Bbl 10JOKHBI HE3aMEIJIUTENIbHO YAAJIUTh €0
Cpasy I0CJI€ 03HAKOMIIEHUSI C COAEPKAHUEM.
Konupys u coxpansis ero Bl npuHruMaere Ha ceOs
BCIKO OTBETCTBEHHOCTD, COIIACHO JEUCTBYIOLIEMY
MEXAYHAPOAHOMY 3aKOHOIATEILCTBY .

Bce aBTopckye mpaBa Ha JaHHBIN (aii
COXPAHSIOTCS 32 MPaBOOOJIaIaTENIEM.

JI[r060€e KOMMEpUYECKOe U MHOE UCMOJIb30BAHUE
KpOMeE IPEABAPUTEIILHOIO O3HAKOMJICHUS
3aIpelieHo.

[TyOnukauus JaHHOTO IOKYMEHTA HE MPECIEayET
HUKAKOM KOMMEPUYECKOHU BbIro1bl. Ho Takue
JOKYMEHTBI CIIOCOOCTBYIOT OBICTpEUIIEMY
npoeCCUOHATIBHOMY U JYXOBHOMY POCTY
YUTATEJIEN U ABJISIOTCS PEKJIAMON OyMaKHBIX
U3JIaHUM TaKUX JTOKYMEHTOB.
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BBEJAEHUE

TpybOonpoBoaHast apMatypa npeacTaBiIsieT co00il ycTpoiicTBa, peJHa3HaYeH-
HbI€ I yIPABICHUS OTOKaMU KUJKOCTEW WM ra30B, TPAHCIOPTUPYEMBIX B TpyOO-
IIPOBOJHBIX CUCTEMAX.

ApMarypa - HeoTbemiieMasi 4acThb J000H TpyOOIIpoOBOAHOM cUCTEMBI. Pacxobl
Ha HEE COCTAaBIISIOT, Kak mpaBwio, 10-12% kanuTanpHBIX BIOKEHUS U DKCILTyaTallH-
OHHBIX 3atpart. [Ipu paboTe B pa3nuyHbIX cCHUCTEMaxX apMarypa MoABepraeTrcs caMbiM
pa3IUYHBIM BO3/IEUCTBUAM: BBICOKMM U HU3KUM TEMIIEpaTypaM, 3HaUUTEIbHbIM J1aB-
JICHUSIM, BUOpAIUsAM, BO3JCHCTBUIO arpeCCUBHBIX KUIKOCTEN. BeneacTBue aToro
TpeOOBaHMUSI, IPEABIBISIEMBIE K apMaType, Ype3BbIYaHO pa3HOOOpa3Hbl. OCHOBHBIE
U3 HUX - IPOYHOCTh, YBEJIMUYEHUE CPOKA CIIYkKObI, HAJIE)KHOCTh U JOJITOBEYHOCTD,
HU3Kasi CTOMMOCTh ¥ TEXHOJIOTUYHOCTH U3TOTOBJICHHUS, B3PhIBOOE30MAaCHOCTh, KOPPO-
3MOHHAs CTOMKOCTB - SIBJISIIOTCS IPOTUBOPEYMBLIMU U HE MOTYT OBbITh OO€CIIEYEeHbI
OIHOBpEMEHHO. 1103TOMyY Ha CErOAHALIHNN I€Hb CYIIECTBYET OTPOMHOE KOJIUYECTBO
Pa3JIMYHBIX KOHCTPYKIMH, KaXK1asl U3 KOTOPBIX MIPEACTABIISAET ONPENEIEHHBIN KOM-
IPOMUCC MEKIY TUMH IIPOTUBOPEUNBBIMU TPEOOBAHUSMHU.

Panblre 3a1aun n3y4eHus pa3IMuHbIX BUJIOB apMaTypbl CTYIEHTaMU CIIEAAJIb-
Hoctu TT'B BO3naranuce Ha TEXHOJIOTUYECKHUE TPAKTUKU: 03HAKOMUTEINIbHYIO, pado-
YyI0 ¥ TexHosornyeckue. OQHaKo B CBSA3M C YMEHBIIEHUEM KOJMYECTBA YACOB, OTBO-
JMMBIX Ha MPAKTUKY, a TAKXKE C PE3KUM COKpaIlleHuEM MPOU3BOACTBEHHOM 0a3bl AJis
HOPMAaJIbHOTO ITPOXOXKAEHHUS MPAKTUKH B CBSI3U C 3aKPBITUEM WIIA COKPALLIEHUEM MHO-
TUX OPEeINpUSITUNA, BO3ZHUKIIA HEOOXO0AUMOCTh pa3pabdOTKU CIIEUAIBHOTO Kypca,
[IPEeIHAa3HAYEHHOTO0 BOCIIOJIHUTH 00pa30BaBIINiCS MPOOEI B TporpaMme MOArOTOBKH.

[enbro kypca « TpybonpoBoiHas apmMaTypay sIBIASETCS 3HAKOMCTBO CTYJEHTOB C
MHOT000pa3ueM CyIIEeCTBYIOUINX TUIIOB apMaTyphl, IPUHLIUITHATBHBIMU Pa3IAIHSIMH
OTJEJIBHBIX KOHCTPYKIIMHM, IPEUMYIIIECTBAMHU U HEAOCTATKAMM CYIIECTBYIOIIUX TUIIOB
apmatypbl. CTyJ€HThI JOJKHBI YSICHUTh OCHOBHBIE TPEOOBaHUS K apMaType U IPHUH-
LUIIBI €€ BBIOOpA /ISl KOHKPETHOM CUCTEMBI, 03HAKOMUTBHCA € MIPUHATON CHCTEMOM
o0o3HaueHuii apmarypsl 1 'OCTamu Ha ycinoBHO-rpaduueckne n300paxeHus pas-
JIMYHBIX BUJOB ApMaTypbl B CXEMaXx.



1. OCHOBHBIE TEPMHUHbI 1 OIIPEJAEJIEHUSA

TpyOonpoBoaHO# apMaTypoil Ha3bIBAKOT YCTPOICTBA, MOHTHPYEMbIE Ha
TPyOONpoOBOAAaX, KOTJIAX, alllIapaTax, arperarax, eMKOCTSAX U APyruX yCTAHOB-
Kax, MpeJIHa3HAYEeHHbIE IS YIIPABJICHUS IOTOKAMM CpPe/ MyTeM OTKJIIYeHUs
TPYOONIPOBOAOB WJIM X YYACTKOB, pacipe/ejeHie OTOKOB 110 TpedyeMbIM HA-
NPABJCHUAM, PeryJTHPOBaHMUS Pa3JIMYHbIX MApaMeTPOB cpeabl ( naBjaenus P,
pacxoaa G, remneparypsl T ¥ T.1.), BBIILYCKA Cpebl 0 TPeOyeMOMY HaIpaBJie-
HHMIO U T.J. IyTeM U3MEHEHH s MPOXOJHOI0 CeYeHUsi B padouemM opraHe apMary-
PbI.

Jlanee B onmucaHuu TEPMUH «TPyOONPOBOIHAS apMaTypa» 3aMEHEH COKpAIleH-
HbIM 00o3HaueHuem TA.

B npakrtuke nox repmuHOM TA 4acTO MOHUMAIOT U COEIMHUTENBHBIE YaCTH TPY-
OOIPOBOJIOB, OJTHAKO B JAHHOM KypCe 3TH JETaJld CUCTEM HE paccMaTpuBaioTcs. B
LIEJIOM, Ha Hall B3TJIsA]I, IO OTHOLIEHHUIO K HUM TEpMUH TA ABs€TCA HE COBCEM NOJ-
XOAIIKM. boyiee COOTBETCTBYET TEPMUH «COEAUHUTEIbHBIE AETaIN». AHATOTUYHBIN
MOJIXOJ1 IPUHSAT B 3apyOEKHON MPAKTUKE, Ie MOJOOHbIE IeTalIi HA3bIBAIOT CIIOBOM
(urTHHT.

Craenyet 0co00 MOAYEPKHYTh, YTO IPUHLUIIMAIBHO HUYETO JPYroro, Kak rnepe-
KPBITUSL IPOXOHOTO cedeHus, B TA He npoucxoaut. Kakue Ob1 GyHKIMM HE BBINOJ-
Hsna TA, npuHUUI ee 1efCTBUS OCHOBAH TOJIBKO HA U3MEHEHHUH ITPOXOAHOTO ceve-
HUA IOTOKA. Tak, B CMECUTENHN KyXOHHOW MOWKH WMJIM BAHHOW KOMHATHI MBI PETYJIH-
pyeM TEMIIEpATypPy BOJBI, U3MEHSSA COOTHOIIEHUE ITOTOKOB XOJIOJHOM U TOpsYEr BO-
JbI, OJTHAKO TOCTUTAETCS 3TO TEM, YTO U3MEHSETCS MPOXOIHOE CEYEHNE TS KAXKI0TO
U3 MOTOKOB. Perynstop naBieHus, yCTaHaBIMBAEMbI Ha ra30BOM OaJIJIOHE, MOAIEP-
YKMBAET MIOCTOSIHHOE JABJIEHUE MIEpe]l Ta30BBIMU F'OPEJIKAMH, aBTOMAaTUYECKU U3MEHSS
IIPOXOJIHOE CEUYEHHE JIJIsl TOTOKA rasza Tak, YTo Mpu TpeOyeMoM pacxojie n30bITOUHOE
JABJICHHE TaCUTCS B IPOXOJHOM CEYEHHUH.

KoHncTpykiust apmaTypsl B 00IIEM Cllydae COACP>KUT CIEAYIOIINEe OCHOBHbBIE
AIIEMEHTBI: KOPIYC C MPUCOCIUHUTENbHBIMU AaTPyOKaMHU, KPBIIIKY KOpItyca, pado-
YU OpraH, NpUBOJ.

Paboumnii opran apMatypbl COCTOUT U3 ABYX JIEMEHTOB - CE/IJIa U 3aTBOPA.
CenJ10 sSBISICTCS HETIOABMXKHOM 4acThI0 pabodero opraHa, pacrojiokeHO Ha KOpITyce
U TPEJCTABIISET U3 ceOsl KaHall WM OTBEPCTUE AJIS IPOXOa MOTOKa, OKPYKEHHOE
YIUIOTHUTENBHON OBEPXHOCTBIO, K KOTOPOU JOJKEH IUNIOTHO ITPUMBIKATH 3aTBOP.
3aTBop sABIIsETCS MOJBUKHOM YacThiO pabOYero oprana u NpecTaBIseT u3 ceods ne-
TaJb WIA KOHCTPYKTUBHO OOBEMHEHHYIO ITPYIITY J€Tajleil, IpeJHa3HAYE€HHbIX IS
MEPEKPBITUSA POXOTHOr0 OTBEPCTUS CEUIa U MEPEMENIAIONIYOCS WU TOBOPAYH-



BAIOLIYIOCA OTHOCUTEIIBHO CeIa. 3aTBOP UMEET YIUIOTHUTEIBHOE KOJIBLIO JUIS ITOCa-
KU Ha CeJJI0 U TepPMETH3AIMN paboyero opraxa.

VYrpaBneHnue apMaTypoi OCyIIECTBISETCS MPU MOMOIIHU JeTajiei, 00pa3yronmx
MOJIBMXKHOE COeIMHEHHE (IUTOK WIIM IUMUH/ENb) B KPBILIKE KOpITyca WK KOPIyce.
OTO NOABUKHOE COEAUHEHNE M'€pMETU3NPOBAHO IO OTHOLIEHHIO K BHELIHEN CpELE.

JI1st nepemenieHrs 3aTBOpa UCIOIb3YIOTCS Pa3JIMUHbIE MEXaHU3MBI, Yallle BCETO
BUHTOBas Mnapa. [Ipu ucronb30BaHUM BUHTOBOM Napbl CTEPKEHb, HA KOTOPOM 3aKper-
JIeH KJlamnaH 3aTBOpa, UMEET BUHTOBYIO pe3b0y U Ha3bIBaeTcs mmuHAeaeM. [1o pe3nbe
LINUHJENSA IEpEMEIAETCs X00Bas raika, IBJII0IIAsCs BTOPIM 3JIEMEHTOM BUHTO-
BOi1 mapsl. Ecnu ske 3aTBOp nepemenaercss BO3BpaTHO-IOCTyNAaTeIbHO 03 BpallleHus,
TO CTEP’KEHb HA3bIBACTCS WITOKOM. [Ipy py4HOM yIIpaBIEHUH WM 3JIEKTPUYECKOM
IPUBO/IE Yallle UCIIOJIb3YIOT IINUHAETbHYI0 TA, a npu HAIMYUK MEMOPaHHOTO WIIH
IIOPIIHEBOTO MPUBOJIA ISl IEPEMEILEHHUS 3aTBOPA UCIIOIB3YETCS IITOK.

[Tpu pabote TA ee KOHCTPYKTUBHBIE JIEMEHTBI CONPUKACAIOTCA C Pa3IUYHBIMU
IIOTOKaMH cpel. Paznuyaror cienyromue BUAbl Cpen:

e pabouasi

e OKpYXKaKIast

® KOMaH/JHas

e ynpaBJsOIas

Pabouas cpeaa - 510 cpena, U1 ynpaBiaeHUs IOTOKOM KOTOPOM M IIpeAHAa3Ha-
YyeHa apMaTrypa, TO €CTh TOT IOTOK, KOTOPBIMA MPOTEKAET uepe3 pabouuii oprad apma-
TYPBL.

Oxkpy:kaomas cpeaa - 370 cpea, KoTopasi OKpy»KaeT Kopiyc apMarypsl. Hamie
BCEro OKpY>KaroIIeil cpeoil sIBIsieTCsl BO3yX, OJIHAKO MOT'YT OBITh U JPYTUe BapHaH-
ThI. Tak, 7151 CyJIOBOM apMaTypbl OKPY>KaIOIIEH Cpefioil MOKET ObITh MOpPCKas BOJIA,
JUTsl HePTSHOM apMaTypsl - chipasi HeTh U T.1.

KomanaHasi cpeaa - 3To cpena, nOCpeACTBOM KOTOPOU MEPENAETCS YIIPABIISAIO-
IIUH UMITYJIBC TSl paObOoThl apMaTypbl. [Ipu ncnoap30BaHUN MTHEBMOABTOMATHKU 3TO
MOXKET OBITh CKAThI BO3yX, IIPU UCIOJIB30BAaHUU TUAPOABTOMATUKH - Maco. Jis
MHOTHUX PETYJISITOPOB POJib KOMaHIHOW Cpe/ibl BHIMOJIHSIET cama pabouas cpena, Ie-
penaBasi o Tpyoke UMMyJibe aBieHus. [Ipu ucrnonb30BaHUU AIEKTPOABTOMATHKHU U
AJIEKTPONPUBOJIa KOMAH/IHAsl Cpe/la OTCYTCTBYET, TaK KaK YIPABISIONIUNA UMITYJIbC
SABJISICTCS AIEKTPUUECKUM.

Ynpasasiiomasi cpea - 3T0 Cpelia, KOTopast OCyIIECTBISET CHIIOBOE BO3AECHCT-
BUE JUIsI IepeMellieHrs paboyero oprana apMarypsl B Tpedyemoe nosioxenue. Ona
uMeeT MecTo b B TA, cHaOKeHHON THEBMO WJIM TUpoNpuBoaoM. Posb ynpas-
JISIOIIEHN Cpelibl BO MHOTHX PETyJIITOpax BHIMOJHAET paboyasi cpesia, Tak Kak nepe-
MeIIeHrE padodero oprana MpoOUCXOAUT O] IaBJICHUEM paboueil Cpebl.



2. KTACCU®UKAIIAA TPYBOIIPOBOJJHOM APMATYPHI

Knaccuduxanus TA ocylecTBaseTcs MO pa3IMYHbIM MPU3HAKAM.

I1o mejieBOMY Ha3HAYEHMIO TA moapaszensercs Ha CleLyOUIue IPYIIbL:
® NPOMBIILIEHHAS

® CcaHTeXHU4YecKasi

e Js1abopaTopHas

IIpombimiennas TA npenHazHaueHa Juisl yCTaHOBKH Ha TpyOOIIpoOBOax U
TEXHOJIOTMYECKHUX YCTAHOBKAX pa3inyHOro npoduiia. OHa noapasniesnsercs Ha apma-
Typy 001ero Ha3HAYeHHusl, [IPEAHA3HAYEHHYIO JJI1 YCTAHOBKH B CHCTEMaXx, IKCILTya-
TUPYEMBbIX B OOBIYHBIX YCIOBUSX, U CHIENHAJBHYIO, K KOTOPOU MPEABSBIISIIOTCS OCO-
Oble TpeOOBaHUA B CBSI3U CO CENU(PUUECKUM XapaKTePOM CUCTEM, B KOTOPBIX OHA
YCTaHOBJICHA.

CanTexnnyeckas TA npenHa3HadeHa Uil YCTAHOBKU BO BHYTPEHHUX CaHUTApP-
HO-TEXHUYECKUX cucTeMax 31aHuil. K Hell oTHocATCs Bogopa300pHbIe KpaHbl, CMECH-
TEJH.

JlaGopaTopnas TA sBisercs, Kak IpaBuiio, apMaTypoil HEOOJIBIINX PA3MEPOB.
Ona nmMeet cnenuPprUecKy0 KOHCTPYKIIMIO B CBSI3U C TEM, UTO K HEH MPEeAbABIAIOTCA
COBEpIIIEHHO 0co0bIe TpeboBaHus. OHa, Kak MPaBUJIO, HE pacCUUTaHa Ha padoTy Mpu
OONBIINX JABJICHUSIX U TEMIIepaTypax.

IIo o0JacTH mpuMeHeHUs1 TA moapasjaensercs Ha CAeAyOUHUE MPYIIIIbL:
MapoBOAsTHAA

rasosas

He(pTsAHAA

IHepreTuYecKas

XHMHYeCKas

cyaoBasi

pesepByapHasi

IIpoBoasinas TA sBisercs Hanbosee XapaKTepHOU JIJIsl UCTIOJIb30BaHUS B CUC-
TeMax OTOIUICHHS, BEHTHWISIIIUK U TeTuiocHa0xeHusi. CaMo Ha3BaHUE TOBOPUT O TOM,
YTO OHA MpeIHa3HaueHa JUIsl paboThl HA BOJE U Mape. JTa apMaTypa BbIITYCKaeTCs Ha
MIUPOKUNA TUATIa30H pabovYnX MaBIECHUN U TEMIIEPATyp.

JHepreruueckasi TA sBisercs, Kak MpaBuio, ApOBOJASIHON apMaTypou, Ipea-
Ha3HAYEHHOM AJis1 paOOThI MPU BHICOKUX JABJICHUAX U TEMIIEPATYPaX, XapaKTEPHBIX
JUISl KPYITHBIX SHEPTreTUUECKUX KOTJIOB, TYPOUH U JPYTUX YCTAHOBOK. DHEPreTHYE-



CKHE TapOBbI€ KOTJIBI IKCIUTyaTHpyIoTcs npu AaBienusax 300 u 6onee atmocdep, a
temneparypa napa npessimaer 500 °C. CTosb BHICOKUE paboune napaMeTphbl IpeIb-
SBIIAIOT J)KECTKUE TPeOOBaHUS K MaTepuany U KaueCTBY paMaTyphl.

I'azoBas TA npenHa3zHaueHa JiJisl yCTAHOBKH B cUcTeMax razocHa0xenus. K Hei
PENBABIISAIOTCS MOBBIILIEHHbIE TPEOOBAHUS FEPMETUUYHOCTH B CBSA3U C MOXKApO U
B3PBIBOOMACHOCTHIO paboueii cpebl.

Hedranasa TA sBiseTca apMaTypoil, IpeHa3HauYeHHOM 1151 yCTAHOBKH B CHC-
TeMax M TpyOOIPOBOJIax, MO0 KOTOPHIM TPAHCHIOPTUPYETCA ChIpast HEPTh U HEPTEIPO-
IYKTBI. DTa apMaTypa JoJKHA 00J1a7aTh MOBBIIIEHHON KOPPO3MOHHOM CTOMKOCTHIO B
CBSI3U C TEM, YTO HE(Th SABISETCS BEChbMa arpeCCUBHOM CPEIOM.

Xumnueckas TA npegHazHaueHa aJisg padoThl HA OYEHBb arPECCUBHOM Cpejie,
BKJIFOYAsl KOHIIEHTPUPOBAHHBIE KUCIIOTHI U 1IEJI0YU. ITa apMaTypa B OCHOBHOM IIpHU-
MEHSIETCSl B XUMUYECKON TPOMBINUIEHHOCTH U HE XapakTepHa s cucteMm TT'B. Oc-
HOBHBIM CPEJCTBOM MOBBILLIEHUS KOPPO3UOHHON CTOMKOCTH 3TOM apMaTyphl SABIISIETCS
MCIIOJIb30BaHUE CIIEHMAIBHBIX MATEPHUAIIOB JIJIS KOPITyCa U JETajeH.

CynoBasi TA pazpabaTbiBaeTCs JJIsl UCIOIL30BaHUs HAa (PJIOTE U MOPCKUX CO-
opyxeHusix. OCHOBHBIM TpeOOBaHUEM K HEH SIBJISIETCSI BBICOKAsi CTOMKOCTD K BO3JICH-
CTBHIO MOPCKOM BOJbI, HAZEKHOCTh, HEOOJbIINE Ta0aPUTHI U BOBMOKHOCTh paOOTHI B
Pa3JIMYHBIX TOJIOKEHHUSX B YCIOBUSIX KAUKH.

Pe3zepByapnas TA npeaHazHaueHa 1Ji1 yCTaHOBKHU Ha pe3epByapax U €eMKOCTSIX.
OCHOBHOW OTIMYUTENBHOMN €€ YEPTOU ABISETCA HAIUYNE OJHOTO MTPUCOETUHUTEIb-
HOT'O KOHIIA, a HE JIBYX, KaK Y OCTAJIbHBIX TUIIOB apMaTyphI.

I1o npyHIMIY YIIPABJEHUSI M IeMCTBUS TA noapasaensercs Ha ciie-
JYIOIIUE TPYIIIIBI:
e ynpasJsieMasi
a) C py4HBIM IPUBOAOM
0) ¢ MEXaHUYECKUM MPUBOJAOM
B) IO/ AUCTAHIIMOHHO PACIOJIOKEHHBINA TPUBO/T
® ABTOMATH4YECKH JeiiCTBYIOIIAsl (ABTOHOMHAS)

Ynpasasiemass TA oTyiimuaercst TeM, 4TO MepeMelieHrue padboyero oprata ocy-
HIECTBJISIETCS 32 CUET BHEIITHETO CUJIOBOIO BO3/ICHCTBUS OT HEKOT'O BHEIIHETO UCTOY-
HUKA SHEPTUM - PYYHOT'O YCWIMS, SJIEKTPUIECKUM MOTOPOM, ITHEBMOIIPUBOJIOM WJIH
rUAPOUMIIMHIPOM. YipaBisiemas TA 1o AUCTaHIMOHHO PacHOJIOKEHHBINA MPUBO/T
OTJIMYAETCS HAJIMYMEM CIICIUAJIbHON MEXaHUYECKOW MEpPEeaayu, IMO3BOISIONIEN OTHE-
CTH MCTOYHHUK CHJIOBOTO BO3JAEHUCTBUS OT caMOW apMarTypsl. Tak, HanmpuMep, onepaTrop
KOTEJIbHOM YIPABJISIET 3aBHXKKOM HA MAPOMPOBOJAE, HAXOIAIIECHCS HAa/l KOTJIOM, CaM B
ATO BpEMs HaXosCh y (PpOHTA KOTJIA.



VYnpasnsemass TA MoxeT ObITh CHaOKeHa JOMOIHUTEIBHO CHIIOBOM BO3BPATHOM
IPY>KUHOM, BO3BpAIIatoIeil pabounii Opral B ONpeIeIEHHOE MOJ0KEHHUE MIPU OT-
KIIFOUEHUM YIPABJIAIONIET0 Bo3aecTByA. [Ipy nogaye ynpasisiomero CuiaoBoro Bo3-
JEUCTBUS OHO MPEOA0JIEBAET ACHCTBUE BO3BPATHOM MPYKUHBI U IEPEBOAUT pabouunii
OpraH B JIpyroe IOJIOKEHHUE. B 3aBUCUMOCTH OT TOT0, B KAKOM MOJIOKEHNUN HAXOIUT-
csl pabouuil Opral Takoi apMaTypsl IPU OTCYTCTBUU (CHATHUHN) YIIPABIISIFOIIETO BO3-
neiictBust, OpiBacT TA «HOPMAJIBHO OTKPBITAs» U «KHOPMAJIBHO 3aKpbITasy. Kak
IIPaBUJIO, TaKas apMaTypa MPUMEHSETCS U1l OBBIIIEHUS O€30IaCHOCTH pabOTHI yC-
TaHOBOK M CUCTEM U IPEIOTBPALIECHUs aBAPUNHON CUTYALlUH, TO €CTh BBIIIOJIHACT
¢GyHKIMM 3auThl. Tak, HanpuMep, MpH OTKIOYEHUH IEKTPOCHAOKEHUS KOTEIbHOM
KJIaraH Ha TOILIUBHOM TPYOONpPOBO/IE AOKEH CaMOTIPOU3BOJILHO BEPHYTHCS B 3a-
KPBITOE ITOJIOKEHUE, YTO MPEIOTBPATUT B3PBIBO U MOXKapoonacHyro curyauuro. Cie-
JIOBATEIIBHO, 3/1€CH CIIEYET UCIIOIb30BaTh TA B HCIIOJIHEHUHU «HOPMAJIBHO 3aKphI-
Tas». TA kanopugepHoil yCTaHOBKH BEHTWIISALIMU JI0JKHA OBITh BBIIIOJIHEHA B UCIIOJI-
HEHUH «HOPMAJIBbHO OTKPBITAsD), YTOOBI MPU OTKIIFOUEHUH YIIPABIISIOIIETO CUTHATIA
rapaHTUPOBATh MPOTOK TEIJIOHOCUTENS uepe3 Kanopudep v NpeJoTBPATUTD €O T1e-
peMep3aHue.

ABTOMaTHYECKH JeiicTByomas TA oTiM4aeTcs: TeM, 4YTO yIpaBlieHHE U pado-
YU LUKJI OCYIIECTBIISAETCS TOJIBKO JIEHCTBUEM caMOi pabouel cpesbl 6e3 Kakux-
1100 MOCTOPOHHUX UCTOYHMKOB dHepruu. K stomy Tumy otTHocaTcs oOpaTHbIE Kia-
naHbl, CpadaThIBAIOLIMI O] IEHCTBUEM U3MEHEHUS HalpaBJIeHUs MOTOKA, PEryJIsITO-
PBI IABJIEHUA U PACX0a, KOHAECATOOTBOAUNUKH, TEPMOPETYIATOPHI U APYTHE BUABI
apMaTypsl.

ITo GYHKIIMOHAJIBLHOMY HA3HAYEHHUIO TA mojapasuensercs Ha ClIeayo-
I E€ OCHOBHBIC KJIACCHI:

® 3amopHas

® peryjupyoias

® pacnpegeJuTebHAs
® IpeaoXpaHUTeIbHas
[ J
[ J

3alMTHasA (OTCeYHasn )
dazopaszgenuresbHas

3anopuasi TA ciyXuT A1 epeKphITHs MOTOKOB cpea. OHa qoikHa oOecreyu-
BaTh HAJIC)KHOE U MOJHOE TIEPEKPHITHE MPOXOTHOTO0 ceueHus. [[puHIMnuaibHO OHa
JIOJDKHA 00ecIieurnBaTh BCETO JBA COCTOSHUS - OTKPBITA MM 3aKPHITA - U MOXKET OBIThH
HE TIpe/IHa3HavYeHa JIJIsl AKCIUTyaTaluy B IPOMEXYTOYHOM IOJI0KEHUU paboyero op-
rana. OHa Hama Hanbosee mupokoe npuMeHeHue. K aTomy ke Kiaccy OTHOCUTCS



NPOOHO-CIYCKHAsA U KOHTPOJIbHO-cIycKkHas TA, npeiHa3HauYEHHbIE I KPAaTKO-
BPEMEHHOT'O OTKPBITHUS C LENbIO MPOBEPKU HAIMYHWS WU TapaMETPOB pabodeil cpeibl.

Peryaupyromas TA npenHa3zHaueHa Jjisl peryJupoBaHus mapamMeTpoB paboueit
Cpelibl IOCPEJCTBOM U3MEHEHHUSI €€ pacxo/ia. JTa apMarypa He 00s3aTesIbHO JOJHKHA
o0ecrneunBaTh MOJTHOE MEPEKPHITHE MPOXOAHOro ceuenus. K Heit MoryT npeabss-
JSTHCS JOTOJHUTENbHBIE TPEOOBAHMS 110 BUJTY PETYJIMPOBOUYHON XapaKTEPUCTUKH,
HAJIC)KHOCTU U TOYHOCTH PEKYJIMPOBAHUS NapaMeTpoB. Cro[1a BXOAUT U APOCCeJIbHAs
TA, npegna3zHaueHHas ISl CHUYKEHHE 1aBJIEHUS MMOTOKA.

Pacnpenenurensnas TA npenHazHaueHa s pacpeAesICHUS TOTOKA MO JBYM
wiu Oosee HanpaBieHusM. Haubosee spkuM nmpuMepom sBiseTcss 3-X X0JI0BOM KpaH,
IIPUMEHSEMBbIN U B OTOILUICHUU JJIS1 PETYJIMPOBAHUS TEILUIOOTIa4YN OTOIMUTEIBHOIO
npudopa myJieM NpoIycKa YaCTH 0OIEro pacxo/ia TEIIOHOCUTEINS Ha CTOSKE MUMO
npubdopa yepe3 3aMbIKaIOIUN y4acTOK. DTOT TUI apMAaTypbl LIMPOKO HUCIIONb3YETCS B
CUCTEMAaX TUAPO- U THEBMOABTOMATHKH JUISl YIPABJIEHUS PA3JINYHBIMA YCTPOMCTBA-
MH.

IIpenoxpanurenbHasa TA npenHazHaueHa i NPEIOTBPALIEHNS ABAPUHHOIO
MOBBIIIEHUS KAaKOTr0-1100 mapameTpa B 00CIIyKMBaEMON CUCTEME IMyTEM aBTOMATH-
YEeCKOT0 BbIOpOCa U30BITOYHOrO KOJIMYecTBa cpeabl. Hanbosee sspkuM npumMepom siB-
JII€TCS NIPEIOXPAHUTENbHBIE KJIallaH, YCTAaHABIMBAEMbIM Ha rmapoBoMm Kotiie. [Ipu no-
BBIIIICHUH JIaBlIeHUs B OapabaHe KOTJIa BbIIIE MPEAeIbHOr0 3HaYeHUs! cpadaThIBaeT
IpeIOXpaHUTENbHBIN KJanaH, ¥ 4acTh Nlapa CTPaBIMBAETCS Yepe3 Hero B armocdepy,
IIOICPKMBAs JABICHHUE B KOTJIE HA YPOBHE MAKCUMAJIbHO AOIyCTUMOro 3HaueHus. K
aTOM ke Tpynne TA oTHOCSATCS U MEMOPaHHO-Pa3pbIBHBIC YCTPONUCTBA, HAITPUMED
B3pBIBO3AILUTHBIN Ki1anaH. OH mpeacTaBiseT u3 ce0s MeMOpaHy, pa3pblBaeMyto B
MOMEHT B3pbIBa €r0 JaBJICHUEM U TEM CAMBIM IPEIATCTBYIOLIYI0 YPE3ZMEPHOMY I10-
BBILICHUIO IABJICHUS B CUCTEME.

3ammTHas TA npenHa3sHayeHa Jyisl 3allUThl 000PYA0BaHUS OT aBAPUMHOTO U3-
MEHEHUs IapameTpa cpesl ( AaBiI€HUs, TEMIEPATYPbl, HAIPABJICHUS OTOKA ) MyTEM
OTKJIFOYEHHS OOCITYKMBAeMOro y4yacTka. B otiinuue ot npegoxpanutenbHoi TA no-
TOK HE CTPABJIMBAETCS B aTMOC(EPY, a IPOCTO OTKIIIOYAETCA TPEOYEMbI JIEMEHT
cuctemsl. [IpuMepoM MOTyT CIyKUTh OOpaTHBIE KJanaHbl, MPEA0TBpALIAIOIIUE Ca-
MOTIPOU3BOJIbHOE U3MEHEHHE HAMPABIICHUS TOTOKA B TPYOONPOBOIHOM cucteme. B
TOIOYHBIX YCTPOUCTBAaX 3alluTHAs TA OTKIIIOUaeT 1ojavyy TOILIMBA K TOPEITIOYHOMY
YCTPOMCTBY B Cilyyae noracaHus (haxkena uiv Mpu OTKIIOUEHUH JIEKTPOCHAOKEHUS U
OCTaHOBKE JIBIMOCOCA U JyThEBOI'0 BEHTUIIATOPA

®a3opa3neaurenbHas TA npenHazHaueHa JJIsl aBTOMAaTUYECKOTO PA3ACIICHUS
pa3ianuHbIX (a3 paboueil KUAKOCTH, HApUMEP BOABI U Mapa ( KOHAECATOOTBOJYUKH
), BOJIBI U BO3/AyXa (BO31yXOOTBOIUYMKH, BAHTY3bl), BOJBI U Macia (MaclIOO0TAeIUTe-
Tn).

[ToMuMO OCHOBHBIX BUJIOB TA MOXHO BBIIEIIUTH MTPOMEKYTOUHBIE: 3alIOPHO-
peryiupytoiias, CMeCUTeIbHast, MPOOHO-CITYCKHAs U JIPyTHE.



Ilo maTepuaay kopnyca TA noxapasaensercs Ha CAEAYOUME OCHOBHBIE IPYII-

MBI
CTaJIbHAsSA (U3 YIJIEPOAUCTOM CTAJIN)
U3 KOPPO3HMOHHOCTOMKOM CTAJIN

U3 TUTAHA

YyryHHas (U3 Ceporo 4yryHa)

U3 KOBKOI0 4YyryHa

U3 HIBETHBIX METAJLJIOB

U3 IUI1aCTMACC

u3 kepamuku (papdop)
YYI'YHHAsl ¢ 3allIUTHBIM NMOKPbITHEM (Pe3uHa, IJIacTMacca, IMAaJb ).

bonee noapoOHO XapaKTepUCTUKH OTAEIIBHBIX MAaTEPUATIOB, UX IPEUMYILECTBA U
HEJ0CTaTKH pacCMOTpPEHBI B pazaene 6. (Marepuransl, MpUMEHsIEMbIE IS JeTaleu

apMaTyphbl).

Ilo koHCcTpYKIMU Kopnyca TA nojapasziensercs Ha CleyIolue OCHOBHbIE
TPYIIIIBI:

® NPOXOJHAS

® yIjioBas

VY npoxoanoii TA o6a nprcoeMHUTEIBHBIX TATPYOKa PACIIOIOKEHBI HA OTHON
OCH WJIM CO CMEIIIEHUEM Ha MapajuiesIbHbIX OCAX. ITO Haubosee pacupoOCTPaHEHHBIN
THUII KOpITyca apMatypsl. Y yriaoBoii TA npucoequHUTeNbHbIC MAaTPYOKHU PaCooxke-
HBI TIOJ1 YTJIOM JIPYT K APYTY, IpUYeM HauOoJee 4acTo MOl MPSMbIM YIJIOM. DTO MO-
3BOJISIET B HEKOTOPBIX CIydasX YIPOCTUTh KOHCTPYKIIMIO apMaTyphl U U30€KaTh He-
00X0/IMMOCTH YCTAaHOBKHU Ha TPyOONPOBO/IE TOTOIHUTEILHOTO OTBOIA JJIs IOBOPOTA
MOTOKA.

110 KOHCTPYKIMYU NMPUCOCANHUTEIbHBIX NATPYOKOB TA noapaszaensercsa Ha
CJIEAYIOIIUE OCHOBHBIE TPYIIIIBL:

e My(proBas

e (aaHueBas




® ANKOBasi
® HITyLepHas
® 10J MPUBAPKY

Myd¢roBas TA u3roraBiuBaeTcs Ha Mayble U cpeHue quaMmeTpsl. [Tpucoeau-
HUTENbHbIE KOHIIBI My(PTOBOI TA MMEIOT BHYTPEHHIOIO pe3b0y, KaK MPaBUIIO TPYyO-
HY10, IPeIHa3HAYEHHYIO JIJIs1 BBOpAYMBaHUS TPYObI C KOHILIEBON KOPOTKOM Pe3bOOi.

daanneBast TA uMeeT Ha TPUCOSAMHUTEIBLHBIX KOHIIAX (DJIAHIIBI, IPEACTAB-
JSIOIIME U3 ce0sl JUCK WM KBAJIpaT C OTBEPCTUSAMH 1o 00aThl. OTBETHBIN (uiaHen
TpyOOIpPOBOJA TOJKEH UMETh aHAJIOTUYHBIE PUCOEAUHUTENIBHBIE PA3MEPBHI.

HankoBas TA umeeT Ha KOHIIE OBICTPOPA3bEMHOE COECIMHEHNE C YIUIOTHUTEb-
HOW MPOKJIAAKOH, MpeacTaBstoliee u3 ce0s aBa uin 0ojee BUHTOBBIX 3axBara. Sp-
KHM IIPUMEPOM MCIIOJIB30BAHUS ATOTO JOCTATOUYHO PEAKOIO COEIUHEHUS SBIISETCS
MOKapHBIM THIPAHT, K KOTOPOMY IPH NOMOILHX LANKU MOACOEAUHSIOT OKAPHBIN PY-
KaB.

HITtyuepHasi apmaTpypa U3roTaBIMBAETCA HA MaJIbIE U CBEPXMAJIbIe JUAMETPHI.
[tynepHoe coeMHEHNE MPECTABISET U3 ce0s mapy, KOrjaa Ha apMaType Ha IpH-
COEIMHUTEILHOM KOHLIE Hape3aHa Hapy»XHas pe3b0a, a TpyOOonpoBOI MPUTATHUBACTCS
K HEW ITpY NOMOUIY HAKUHOM raiiku. /(s ymioTHEeHUs! COeIMHEHHSI MOXKET ObITh UC-
MOJIb30BaHa MPOKJIAJKa UJIU, €CIIH ITYLIEP UMEET Ha KOHIIE KOHYC, TO MATKasi MEIHAs
TpyOKa MOKET ObITh IOCTATOYHO HA/ICKHO FePMETU3UPOBAHA 32 CUET IIOTHOTO 00-
YKaTus Ha KOHYCeE.

Ilox npuBapKy NOATrOTABIMBAIOT IPUCOEIUHUTEIBLHBIE KOHIIBI apMATYyPbl
OOJBIINX AUAMETPOB, KOTJa HAJEKHOCTh BCEX JPYTUX BUJIOB COCIMHEHUN CTAHOBUT-
Cs1 HEIOCTaTOYHOM.

bonee noapoOHO npeumMyIiecTBa pa3IMdHbIX CIIOCOOOB COSMHEHUSI PacCMOTpe-
HbI B pazzene «MoHTaXHbIe HapaMeTpbl ApMaTypbD».

Ilo cnoco0y repMeTH3aNuM y3ja Ipoxoa MIUHIEIS WIN IITOKA Yepe3 KPbIl-
Ky unu kopiyc TA noapazaensiercs Ha ClIeIyIOIIHe OCHOBHBIE TPYTIIIbI:

® CAJbHUKOBAasI

* CUIb(POHHANA
MeMOpaHHasA
® HLJIAHTOBasA

B caabaukoBoi TA 111 ymIoTHEHHSI ME€CTa MPOXO/Ia MIMAHAEIS WM IITOKA
WCIIOJIb3YEeTCsl YIpyrasi CalbHUKOBasi HAOMBKA - IPONMTaHHAS aHTUCENTUYECKUMU U
ruApooOHBIMU COCTaBaMU CIlelMaibHas (OpMOBaHHAs JIEHTa U3 MAaTEPUAJIOB PaCTH-
TEJIBLHOT0 MPOUCXO0XKAeHUs. HaOuBKa C)KMMAETCsl B HAMPABJICHUU OCH IITOKA WU
HITUHJENS U, 0J1aroapsi CBOMM YIIPYTHM CBOMCTBaM, pacIIUPSIETCS B paaualibHOM
HaIMpaBJICHUH, TUIOTHO 3aMOJIHS MPOCTPAHCTBO 3a30pa MEXKIY CTEHKOM M IITOKOM.



CanpHUKOBOE YIUIOTHEHUE TOJYYHIIO HAMOOJIbIIIEE paclpocTpaHeHue 01aroaaps CBo-
€1 IPOCTOTE, HU3KOW CTOMMOCTH X BO3MOYKHOCTH PEMOHTA.

B cuiab¢ponHoil, MeMOpaHHO# 1 IVIAHTOBOM TA OTCYTCTBYIOT ITOJBHUKHBIE
COEJIMHEHHUS C 3a30paMHU, Yepe3 KOTOpble padoyasi cpe/ia MOKET BbIT€Ub HApyXKy, Oya-
rosapsi TOMy, 4TO YCTPOUCTBO YIIPABJICHUs IBMYKEHUEM 3aTBOPA HAXOAUTCS 110 OJIHY
CTOPOHY YIIPYI'Oro JIEMEHTA, a paboyast cpesa - o Apyryro cTopony. MHaue rosops,
CTeHKa cUiIb()OHa, IUIaHTa UM MeMOpaHa BBICTYTAIOT B POJIUM T€PMETU3UPYIOLIETO
JJIEMEHTA MOABUKHOI'O COCITUHEHUS.

Ilo cnoco0y pacnoaoxkenusi TA noapaszaensercs Ha CIeayIOEe OCHOBHbIE
TPYIIIbL:
® TOJIbKO HA FTOPU30HTAJIBHBIX TPYOONIPOBOAAX C BEPTUKAIBLHOM I0JI0Ke-
HHUHU IINMUAHAE]EeM UM KPBIIIKOH BBepPX
¢ Ha rOPU3OHTAJIBHBIX U BEPTHKAJBHBIX TPYOONPOBOAAX B JIIO0O0OM 10J10-
JKEHU U
® TOJIbKO HA BEPTUKAJIBLHBIX TPYOOIIPOBOIAX.

Tak Hanpumep, NpOOKOBBIM KpaH MOKET pabOTaTh B JIIOOOM MOJIOKEHUH, 00paT-
HBII IIapOBOM KJ1amaH JOJKEH YCTaHABIMBATHCS TOJBKO Ha BEPTUKAIBHBIX TPYOO-
IPOBOJIAX, a TAPEJIbUAThHIN OOPAaTHBIN KJIalaH JOJKEH YCTaHABIIMBATHCS TOJIBKO Ha
TOPU3OHTAIBHBIX TPYOOIPOBOAAX KPBIIIKOM BBEPX.



3. TUIIBI APMATYPbI

BrinonHeHne oHUX U TeX K€ PYHKIHMI MOXKET OCYIIECTBIATHCS Pa3IndHbIMU
TUIMIAMH apMaTypbl, UMEIOIIUMU OJHY WIH JIPYTYIO IPUHIUIIUATBHYIO KOHCTPYKIUIO
3aTBopa. [lo 3ToMy npu3HaKy BBIAENSIOT CIEAYIOIINE OCHOBHBIEC TUIBI TA:

® 3aBUKKH
KJIANIAHBbI
3aCJIOHKH
KpaHbI
MeMOpaHHbIN (Ua(pParMoBblii) KianaH
HIJIAHTOBBIN KJIATIAH

(peryjasiTopsl AaBjieHHs], PACX0/Ia U YPOBHA)
(KOHIEHCATOOTBOIYUKH)

CpaBHUTENBHAS XapAKTEPUCTUKA PA3IMYHBIX KOHCTPYKIIMN apMaTypbl IIPUBEIE-
Ha B Tabnuue 2.1. K xapakTepucThkaM pa3jindHbIX THUIIOB apMaTypbl, IPUBEICHHBIM
B Ta0JIMIIE, CIAEAYET MOJAXOAUTh OCTOPOKHO: B OTACIBHBIX KOHCTPYKIHMSIX TOTO WU
JPYroro THUIa yKa3aHHbIE HEIOCTATKKA 0a30BOr0 BaApUAHTA WM JIMKBUAUPOBAHBI CO-
BCEM, WJINA CYLIECTBEHHO CHUXKEHBI. TakK, 3aIBUKKH C CY)KEHHBIM POXOJIOM UMEIOT
3HAYNTEIBHO MEHBIIIYIO CTPOUTENIBHYIO BBICOTY, YEM MOJHOIPOXOIHBIE (OJHAKO OHU
UMEIOT OOJBIIYIO CTPOUTENBHYIO ITTMHY U O0JbllIee THAPABINYECKOE COPOTUBIIE-
Hue). [llapoBbie KpaHbI 10 CPABHEHUIO C KPAHAMH C KOHYCHOM MPOOKOI UMEIOT
MEHBIIMH U3HOC IOBEPXHOCTEN M YCUJIME Ha MPUBOJ, O0Jiee repMeTUYHbI (0JTHAKO
CJIO’KHEE B U3rOTOBJICHUH U JOPOXKeE). [IpAMOTOUHBIN BEHTUIIb C KOCBIM LIITUHEIEM B
OTJINYUE OT OOBIYHOTO UMEET MaJIO€ THIPABINYECKOE CONPOTUBIICHHE. Takas cCUTya-
LMl TOHSATHA: UMEHHO C LIEJIbIO JINKBUJAMU UMEIOLMXCS HEAOCTATKOB U pa3padaThl-
BAIOTCS HOBBIE KOHCTPYKLUH apMaTYPHI.

PerynsaTopsl 1 KOHIEHCATOOTBOIYMKHU HE BXOJASAT B BBILIEIIPUBEACHHBIN CIIUCOK,
KaK OTJICIbHBIN TUII apMaTyphl U HE MPUBEJICHBI B Tabnuie. B npunune, onu npea-
CTaBJISIIOT U3 ce0sl KOHCTPYKIIUIO, B COCTaBE KOTOPO B KAUECTBE PETyJIUPYIONIeH ap-
MaTypbl HCHOJIb3YETCS OJIMH UX BBIIIETIEPEUUCICHHBIX TUIIOB (Yalle BCETO KJIAIaH).
[TosTOMY MX HE cllelyeT CYUTATh CAMOCTOATEIBHBIMY TUIIAMUA apMAaTyphI [0 KOHCT-
pykuuu 3arBopa. OHAKO OHU COCTABJISIIOT CAMOCTOSITENIHYIO IPYIIIIBI 10 Ha3HAYe-
HUI0, KOTOPBIE MIMPOKO UCTIONB3YIOTCs B cucteMax TT B. [Ipuniumn ux paGoTsl pac-
CMOTPEH HUXKE.

Tabnuua 2.1



CpaBHUTENBHBIE XAPAKTEPUCTUKH PATUYHBIX TUIIOB ApMAaTypPhl

HanmenoBanue
apMaTypsl

HpI/IHIII/Il'II/IaHI)HaH
cXema

Kparkast
XapaKTEpPHUCTHKA

3aaBMIKKA

3aTBOpP IBHUKETCS BO3BPATHO-NIOCTYIIATENBHO BIOJIb
YIUIOTHATEJIBHON MOBEPXHOCTH. boJibIIast CTpouTesb-
Has BbICOTA, Majiasi CTpOMTENbHAS AIuHA. MeieHHoe
cpabatsiBaHKe. bosbInoe ycunme Ha IPUBOJ 3aTBOPA.
CunpHBINA N3HOC IOBEPXHOCTH CEJUIa HA 3arPs3HEHHBIX
KUAKOCTAX. Majoe ruipaBIu4ecKoe COIPOTUBIICHHUE.
OTcyTcTBHE IPOTHUBOIABICHUS paboyeil cpeibl.

Kiaanan

3aTBOp IBUXKETCS M0 HOPMAJIM K YIUIOTHUTEIBHOU IO-
BepXHOCTH. Masasi ctpouTenbHast BbICOTa, O0JIbIIas
CTpouTeNbHas JIuHA. beictpoe cpabaTsiBanue. bob-
110€ YCHUJIME Ha IPUBOJ 3aTBOpa. bosboe runpasiu-
yeckoe conpoTusieHue. Hannume npotuBogaBieHus
paOoueii cpenbl. Bicokas repMEeTHYHOCTb.

Kpan

3arBOp ABMKETCs BpamateapHo Ha 90° BIONb yIIIoT-
HUTEJIBHOW MOBEPXHOCTH. MaJsasi CTpOUTEIbHAS BBICO-
Ta, MaJlas CTPOUTENbHas JuHa. beicTpoe cpabaThiBa-
Hue. bonbiioe ycunue Ha npuBo 3aTBopa. CUIbHBIN
U3HOC TIOBEPXHOCTH CeJIa M MPOOKHU Ha 3arps3HEHHBIX
U arpecCUBHBIX KUIKOCTIX. Maiioe ruipaBIndecKkoe
cornpoTuBieHre. OTCyTCTBHE NPOTUBOAABICHUS Pabo-
Yel CpeJibl.

3acja0HKa

3aTBOp JABMKETCs BpamiateinbHo Ha 90°. Manast crpou-
TeJbHAas BBICOTA, MaJiasi CTPOUTENbHAS JUIMHA. beicTpoe
cpabarbiBaHKe. Majoe ycuiine Ha IpuBOJI 3aTBOPA.
Marnasi repMeTH4HOCTh. Masoe ruipaBIndecKkoe co-
npotusieHre. OTCyTCTBUE NMPOTUBOIABICHUS pabodei
cpensl. [IpumensieTcst Ha raszax.

JAunadparmoBbliii
(MeMOpaHHBII)
KJIaNnaH

3aTBOpP JBUKETCS BO3BPATHO-IIOCTYIATENBHO IO HOP-
MaJjii K yIUIOTHUTEIbHOM NOBEpXHOCTH. Manas cTpou-
TeJbHAsI BBICOTA, OOJIbINIAs CTPOUTENbHAS JUTHHA. bbI-
cTpoe cpabatbiBaHue. Masoe ycuiine Ha IPUBOJI 3aTBO-
pa. [IpumensieTcs Ha arpeCCUBHBIX KUJIKOCTAX. bosb-
110€ TUAPABINYECKOE conpoTuBiieHne. Hanuuue npo-
TUBOJIABJICHUS paboyell cpepl.

Hlnanroseii
KJIAIaH

3aTBOpP IBHKETCS BO3BPATHO-NIOCTYIIATENBHO IO HOP-
MaJii K yIUIOTHUTEIbHOM MOBEPXHOCTH. Maas cTpou-
TeJIbHAs BBICOTA, OOJIbIIIAsl CTPOUTENbHAS ATHHA. BbI-
cTpoe cpabaTbiBaHKHe. Majoe ycuine Ha IpUBOJL 3aTBO-
pa. [IpumenseTcst Ha arpecCUBHBIX )KUIKOCTAX. Manoe
TUAPABIMYECKOE CONPOTUBIICEHHE. Hanmnuue npoTuso-
JlaBJieHUs paboueil cpeibl.




3aIBH:KKM  MMEIOT 3aTBOP B BUJIE JIMCTA, JUCKA WIM KJIMHA, IEpEMEIArOIii-
Csl BIOJIb YIUIOTHUTENBHBIX MOBEPXHOCTEN celljIa KOpIyca NEPIEHIUKYIISIPHO OCH T10-
TOKa CpeJbl.

3a1BMKKU OBIBAIOT MOJHONPOXOAHbIE, UMEIOLIUE CEAJIO B pa3Mep IUaMeTpa
TpyOOINpPOBO/a, U Cy:KEHHbIE, Y KOTOPHIX AMAMETP CeiJia MEHbIIIE AuaMeTpa Tpy0o-
IPOBO/IA, YTO MO3BOJISIET YMEHBIIUTH HEOOXOAUMBINA X0 IIMUHACIA U, KaK CJIEJCT-
BUE, CTPOUTEIBHBIN pa3Mep 3a/IBHKKH.

3aIBIXKKH Tak e ObIBaIOT KJIMHOBBIE U NMapaJjuieabHble. CelIo KIIMHOBOM 3a-
JBKKH TPEJCTABISAET U3 ce0s1 ABE KOJIbIIEBbIE OBEPXHOCTH, PACTIONIOKEHHBIE MO/
HEOOJBIITUM YTJIOM [0 OTHOIIEHUIO K OCH JBMKEHUS MTOTOKA, 00pa3ys KIMHOBYIO T10-
BEPXHOCTb. 3aTBOP MPEACTABIISECT U3 CeOs OJHY UITU JBE TAPEIKH (JUCKA), 3aKpeTI-
JeHHbIe Ha mmuHAene. OH ObIBaeT OHOIUCKOBBIN WU ABYXTUCKOBBIN, YIIPYTUNA UITH
crutomHou. [Ipu nepemMenieHnu 3aTBopa B KOHIIE X0/1a MPU MPUOTUKEHUN K TTOJIOKE-
HUIO «3aKPbITO» TAPEIKH 3aJIBU>KKU MMPUMBIKAIOT K CEJIy U 32 CUET HAIMYUS KJIUHO-
BOM MMOBEPXHOCTH IJIOTHO MPUKUMAIOTCS K HEMY, Oy1y4Yd PacKJIMHEHBI 3a CUET YCH-
JIUsi, CO3/1aBa€MOT0 NP JBIKCHUU MIMUHIEHA. Y NapauieIbHON 3aBUKKHU TTOBEPX-
HOCTH ceJiel mapaJUleIbHbl U IEPIEeHIUKYJISIPHBI OCU ABMXKEHHS TOTOKA. PackinHu-
BaHUE U IJIOTHOE IPUMBIKAHUE TApEJIOK 3aTBOpA K CeIaM 00ECIeUrBaETCs 32 CUET
BCIIOMOTATEJILHOTO KIIMHA, PACTIONI0KEHHOTO MEXAY TapesiKaMu.

3a/IBMXKKHU BBITYCKAIOTCS € BBIABHKHBIM IINMH/IEJIEM HJIH IITOKOM, U C He-
BbIIBHKHBIM IIMuHAeaeM. OTINYaI0TCd OHU KOHCTPYKI[MEH BUHTOBOM Maphbl, 3a
CYET KOTOPOU MPOUCXOAUT nepemelnieHue 3atBopa. Kpome Toro, 3aJIBU>KKU C HEBBI-
JBW)KHBIM ILIIUHIEIIEM UMEIOT MEHBIIUNA CTPOUTEIBHBIN pa3Mep.

[IpenmytiecTBOM 3aIBMKEK SIBIISIETCS TO, YTO MPHU MIEPEMEIICHIH pabodero op-
raHa OH He IIPEO0/I0JIEBAET IaBICHUS CPEbL, YTO MO3BOJISET YMEHBIINTh YCUIINE, HE-
o0xoauMoe i epeMenieHus 3aTeopa. [IpeumyniecTBoM ABISIETCS TaK K€ TO, YTO
MOTOK JBUKETCS NPSIMOTOYHO, O€3 MOBOPOTOB, BCIAEACTBUE Uero 3TOT Tull TA umeer
Majoe 3HaYeHne Kod(PPUImeHTa MECTHOTO COTIPOTUBIICHHS B OTKPBHITOM TIOJIOKCHHH.

brarogapst CHMMETpUYHOCTH KOHCTPYKIIUHU 3aIBUKKH MOTYT KCILUTyaTUPOBATh-
Csl TIpH J11000M HaIpaBJICHUU ABUKEHUS TTOTOKA.

HenoctaTkoM 3aBUKEK SIBJISIETCSI CUIIbHOE TPEHUE YIUIOTHUTEIHHBIX TOBEPXHO-
CTEll B MOMEHT MepeMeleHrs pabouero oprata, 00101 rabapuT B HANIpaBiICHUU
BBIIBUKEHUS IITOKA (KaK MUHUMYM JBa AameTpa TpyOomnpoBoja). CyiiecTBeHHbIM
HEJ0CTATKOM 3a/IBUKEK SIBJIIETCS TO, UTO B IPOMEKYTOUYHOM TOJIOKEHHUH 3aTBOPA,
KOT/Ja TapeJIKu YaCTUYHO MEPEKPHIBAIOT CEUEHUE CE/J1a, YACTh YIUIOTHUTEIbHBIX
KOJIBIIEBBIX MOBEPXHOCTEN HAXOJIUTCS B 30HE aKTUBHOTO OOTEKAHHS TTOTOKOM U TIOJI-
BEpraercsi CHJIbHOMY a0pa3MBHOMY M3HOCY TBEPBIMU BKIFOUEHHSIMH, COJIEPKAIIH-
Mmucs B paboueit cpene. [lociie paboThl B TaKOM peKUME YIUIOTHUTEIbHBIE IOBEPXHO-
CTH M3HAITUBAIOTCS HACTOJBKO, YTO HE 00ECIIEUNBAIOT TOCTATOYHON T€PMETUIHOCTH
MIPU 3aKPBITUU 33]IBHXKKU - 33JIBUKKA «HE JIEPKUT.

DTO OrpaHUYMBAET UCIIOIB30BAaHUE 3aIBUKKH KaK PETYyIUPYIOIIETO 3JeMEHTa (BOPO-
4yeM, ATOT HEJOCTAaTOK CBOMCTBEHEH MHOTUM BHIaM apMmaTypsl). Kpome Toro, pery-



JUPYIOIINE XapaKTePUCTHKU 3aABMKEK HEYOBIECTBOPUTENIBHBI, 3TO B MPUHIIHIIE 3a-
nopHas TA.

3aIBM>KKU UCIIOJIB3YIOTCSl HA KPYMHBIX TPyOOINpoBoaax AuameTpoM dosee 50
MM, TJe TpeOyeTCsl MeJICHHOE TIEPEKPHITHE CEYCHHUS [Tl TPEAOTBPAILCHUST BO3HUK-
HOBEHHSI TUAPABINYECKOTO yaapa.

B cucremax BEHTWISIIMM U KOHAULIMOHUPOBAHUS BO3AyXa aHAJIOTOM 3aJIBUKKU
SIBJISI€TCS] BEHTWIALIMOHHBIN IIHOepP, IPEACTaBIISIIOIINN U3 ce0sl PSAMOYTOJIbHBIN Me-
TAJJINYECKUH JIUCT, NEPEMEILAIOLIUIICS B HAPABJIAIOUINX NEPIEHIUKYISPHO OCH
BO3/yXOBO/Ja.

Kaanmanbl MMEIOT 3aTBOP B BUJE IUIOCKOW WJIM KOHYCHOM Tapeiku, HepemMe-
LIAIOLIENCS] BO3BPATHO-IIOCTYNATEIBHO BAOJIb LIEHTPAIBHON OCH YIUIOTHUTEIBHON
IIOBEPXHOCTH CeuIa Kopryca. B HEKOTOPBIX KOHCTPYKIMAX KJIAIIAHOB 3aTBOP JBH-
KETCA 110 IyTE.

Kitanansel sIBASIOTCS CaMbIM PaclpOCTPaHEHHBIM BUAOM TA, KaK OCHOBHOM 3JIe-
MEHT OHM BXOJST B KOHCTPYKIUIO OOJIBIIMHCTBA PEryIsTOpoB. Kiananel uMeroT
00JIBIIOE YUCIIO PA3HOBUIHOCTEN (IIPEAOXPAHUTEIBHBIE, 3aIIOPHbIE, PETYIUPYIOIIUE
u T.1.). Kinanansel ¢ 3aTBOpOM B BUJIE TapEIKHU HAa3bIBAIOTCSA TapeJbYaThIMHU, a €CIIH
UMEIOT 3aTBOP B BHUJI€ KOHYCHOM UTJIbI - HTOJIbYAaTHIMU. Kitananel ObIBalOT OJHOCE-
NEIbHBIE U ABYXCEAENbHbIE. B AByXCEAENbHBIX KiIalaHAX UMEETCA JIBa CEJIA, Iepe-
KPBIBAEMBIX COOTBETCTBEHHO JIBYMS TapEIKAMMU.

Knananamu taxke HaspiBaeTcst TA ¢ ynpyrumu aedhopMUpPyEMBIME 3aTBOPAMH -
MeMOpaHHbIC U IINIAaHTOBBIC. B MeMOpaHHOM KilamaHe 3aTBOpP MPECTaBISET U3 ce0s
yHOpyTyIo THOKYI0 MeMOpaHy, KOTopas o1 AeMCTBUEM MPHIIOKEHHOTO YCUJIHUS TIPO-
rubaeTcsi B HapaBJICHUH, IEPIICHANKYIISIPHOM OCH JIBHKEeHHS moToka. Ceyio mpe-
CTaBJISIET U3 ce0s1 Kpall NeperopoiKu, CTOSIILYIO IMONEPEK KaHaa Uil MPOToKa pado-
yeit cpeapl. [Ipu npornbe memOpaHa MIOTHO MPUMBIKAET K KPArO MEPETOPOIKH H TIe-
peKpBIBaeT CBOOOHOE CeueHue A MpoxXoa MoToKa. B muI1aHroBoM kiamnaxe cam
KaHaJl JJig MPOTOKa pabouei ®KUIAKOCTH NPECTaBIseT U3 ce0s ynpyruil nepopmu-
PYEMBII IIUIAHT, KOTOPBIM MPU 3aKPBITUH KJIallaHa IIPOCTO MEPEKUMAETCS CIIEUANb-
HBIM 3JIEMEHTOM 3aTBOpa. Takue KOHCTPYKLHMH MO3BOJIAIOT U30€XKaTh HATUYUS TO/I-
BIDKHBIX CaJIbHUKOBBIX YIIJIOTHEHHM, 110 KOTOPHIM paboyas cpejia MOXKET EpPEeTeKaTh

HapYxKy.

Kaanan ¢ pyYHbIM ynpaBjieHHeM, B KOTOPOM 3aTBOP MepeMenaercst
NP MIOMOIIH Pe3b00BOI Mapbl, HA3bIBAETCS BEHTHJIEM.
BeHTWIN M3roTaBIMBalOT Kak B My(pToBOM (pe3500BOM) HCIOIHEHHUH, TaK U
dnanHIEeBbIC.

OCHOBHOE MPEUMYIIIECTBO BEHTHJICH - OTCYTCTBHE TPEHUS YIUIOTHUTEIHHBIX TT0-
BEPXHOCTEW B MOMEHT 3aKPBITHSA, TaK KaK 3aTBOP JABUKETCS MEPICHAUKYIISIPHO, YTO
YMEHBIIIAET OMMACHOCTh TOBPEXKICHUS (3a1UpOoB). BricOoTa BEHTHIICH MEHBIIIE, YeM y
3aJIBIKEK, BBUY TOTO YTO XOJI IIIIUH/IEIS HEBEJIMK M OOBIYHO COCTABIIACT HE OoJiee




YETBEPTH AuaMeTpa TpyoonpoBoaa. OJTHaKO CTPOUTEbHAS JJIMHA BEHTUIIEH OoJblle,
YeM Y 3a/IBHKEK, TaK KaK TpeOyeTcsl pa3BepHYTh IOTOK BHYTPH KOpITycCa.

HenocrarkoMm KiiamaHoB gBIIsIETCs] O0MBIIOE THAPABINYECKOE COIPOTUBICHHUE
BBUJY IBYKPaTHOTO U3MEHEHHUS HAIIPABJIEHUs IOTOKA BHYTPHU KOPIIyca, a TAK ke
MEHBIIIETO TPOXOJHOTO CEYEHHUS CENIIA, YEM Y 3aJIBHIKEK.

Kpome 3Toro BEeHTWIIb JOJIKEH IKCILTyaTUPOBATHCS TOJIBKO IPU ONPEIEIEHHOM
HaIIpaBJICHUU JBUKEHHUS II0TOKA YE€PE3 HEro - KOrja IOTOK IIOATEKAET 110 TAPEIKy U
B 3aKpPBITOM COCTOSIHUU JABUT HA TAPEIIKY CO CTOPOHBI celyuia. Toraa nmpu oTKpbIBa-
HUM BEHTWJIA aBJIeHUE pabouell cpeibl IOMOraeT OTOpBaTh TapelKy oT ceauia. Eciu
K€ BEHTUJIb OyIeT YCTAaHOBJIEH HEMPaBUIbHO, TO B 3aKPHITOM MOJIOKEHUH JIaBJICHHUE
paboueii cpenbl OyeT IpUKUMATh TAPENIKY K CEUTy U MPH MOMBITKE OTKPHITH BEH-
THJIb IOTPEOYEeTCs 3HAYUTENBHO OO0JIbLIIee YCUIINE IS TEPEMEILIEHUS IIMUHEINS U
IITOKA, TaK KaK MPUIETCS IPEO00JIETh JaBJIeHUE padodeil cpeibl, MHOT1a BECbMa
3HAYUTEIBHOE. DTO MOXKET IPUBECTH K TOMY, UTO OOJIBIINM YCUIIMEM TapeliKa 3aTBO-
pa OyzeT copBaHa CO IITOKA U BEHTHJIb BBIMIET U3 CTPOS, UTO MOTpedyeT pa3dbopku
BEHTWJIS 111 PEMOHTA.

3ac/I0HKM UMEIOT 3aTBOP B BUJE TUIOCKOTO JIMCTA KPYIJIOW WIIA MPSAMOYTOJIBHOU
(GOpMBI, yCTAaHOBJICHHOTO BHYTPHY KaHala U BPAIAIOMIErocss Ha OCH, YCTaHOBIICHHOM
NIEPIICHINKYJIIPHO OCH JIBIKEHUS MOTOKA. Takum 00pazoM, 3aTBOP 3aCIIOHKH JIBU-
KETCsI 110 IyTe.

3acnoHKM HanboJiee YacTo UCIONIB3YIOT B BEHTWISIIMHN U KOHAUIIMOHUPOBAHUN
BO3/yXa Ha BO3JIyXOBOJIaX, a TaK kK€ Ha Pa3JINYHBIX ra30X0Jax, TO €CTh TaM, TJie
UMEIOT MECTO OOJIBIITNE TUAMETPhI TPYOOIIPOBOIOB, HEOOBIITNE NaBICHUS U HEBBICO-
KHe TpeOOBaHUs K TePMETUYHOCTH. 3aCJIOHKH YaCTO HA3bIBAIOT APOCCEJbHBIMU 3a-
CJIOHKAMM WU poccelib-KJIananaMm. B 3aBucuMMOCTH OT KOJIMYECTBA yCTaHOBIICH-
HBIX TUIACTUH OBIBAIOT OJMHAPHBIC 3aCIOHKM M MHOTOCTBOpUaThie. Ha kamenpHbIx
KHUIKOCTSAX 3aCIIOHKU MPUMEHSIOT PEAKO, TaK KaK UX KOHCTPYKIUS HE 00ecTIeunBaeT
Ha/IKHOW TePMETUYHOCTH MEPEKPBITUS MTPOXOJHOTO ceueHus. Ha Bo3ayxe u razax,
YUUTHIBas MPOCTOTY W HA/ICKHOCTh KOHCTPYKIIUH, IPOCCETbHBIC 3aCTIOHKH MPUMEHSI-
IOT OYEHB YaCTO ISl PETYIHUPOBAHUS M OTKIIOYSHHS PacXo/a.

Kpanbl umMmeroT 3aTBOp B (hopme Tena BpalleHUsl, TOBOPAYUBAIOIIUNICA BOKPYT
CBOEH OCH, EPHEHIUKYIISIPHON OCH MOTOKA Cpefibl. 3aTBOP KpaHa 4acTO Ha3bIBAIOT
npo6xoil. [IpobGka kpaHa UMeeT OTBEpCTHUE, IEPIICHANKYIISIPHOE OCH TeJla BpallleHus,
ciy>kariee 1 npoxoja rnotoka. Ecnu mpoOka kpaHa nmoBepHyTa Tak, YTO OCh OTBEp-
CTHSI COBIIAJIAET C OChIO TPYOOIPOBO/A, TO KpaH HAXOAUTCS B OTKPHITOM IOJIOKEHHUH,
TaK KaK MOTOK MOXET MpOoTeKaTh uepe3 oTBepctue. Ecnu ke npoOKy noBepHYyTh Ha
90°, To OCh OTBEPCTHS CTAHET TEPIICHANKY/IAPHA OCH TPYOOIPOBOIA U KPaH Oy1eT
3aKkpbIT. TakuM 00pa3oM, B OTIIMYME OT BEHTWIIA U 3a/IBH>KKH, U1 TOTO, YTOOBI OT-
KPBITh WJIH 3aKPBITh KpaH, TPeOyeTcs COBEPIIUTh HE HECKOIBKO 0OOPOTOB IIMUHACIIS,
a Bcero oJiuH moBopot podku Ha 90°. [T03TOMy KpaHsl, KaK IPaBUIIO, CHAGKAIOT He



MaxXxOBUKOM, a pyKosITKoi. [Tomoskenne pykosiTKu BIOJIb OCH TPYOOIIPOBOJa COOTBET-
CTBYET OTKPBITOMY COCTOSIHHIO, a IEPIIEHIUKYIISIPHO OCU TPyOOIPOBOIA - 3aKPBITO-
My.

B 3aBucuMocTu oT yucia pabourx NoJ0KEHUM MPOOKU KpaHbl ObIBAIOT ABYXXO-
AOBBIMM WY TPEXX0AOBBIMU. [[pUHIIMIINATBHO MOTYT OBITh KPaHbl U Ha OOJIbIIIEE
YHCIIO MOJIOKEHUH, OJTHAKO OHU HAIllJIM PUMEHEHHUE TOJIBKO B JaOOpaTOpHOM apMa-
Type. B 3aBucumoctu ot popmbl OTBEpCTUI HA TPOOKE KPaHbl MOTYT OBINOIHSTH
pa3iauuHble PyHKIUU

B 3aBucumocTu ot popMBbl TEa BpalleHHs1, 00pa3yIOLIEro 3aTBOP, KpaHbl Obl-
BaIOT:

® KOHYCHBIE

* NMJIMHAPHYECKHE

® IApOBbIE

KonycHble KpaHbl UMEIOT ITPOOKY B BHJIC YCEYEHHOT'O0 KOHYCa, B KOTOPOM MMe-
eTCs MPSIMOYTOJIbHOE WK Kpyriioe oTBepcTue. Kopmnyc kpaHa Takke UMEET KOHYC-
HYIO ITOBEPXHOCTh, K KOTOPOH JTOJDKHA IIOTHO IPUMBIKATh MpoOKa. J{s obecneye-
HUS T€PMETUYHOCTU NMPOOKa JOJKHA ObITh CMa3aHa, YTOObI cMa3Ka 3arojHUIIa MUK-
P03a30pbl MEXY MOBEPXHOCTHIO MPOOKHU U Kopiyca. Kpome Toro, cma3zka ymeHblia-
eT ycuiue, TpedyemMoe Ha ToBOpOT npoOku. Kpome Toro, mpobdka momkHa OBITH TO-
CTOSIHHO IIpH>KaTa K MOBEPXHOCTHU KopIityca. B 3aBUCMMOCTH OT crioco0a MpuxKaTus
MpoOKHU pa3inyaloT CaJIbHUKOBBIE 1 HATSIZKHBIE KpaHbl. B caTbHUKOBBIX KpaHax
MEXy KPBIIIKON KpaHa U BEPXHUM TOPILIOM MPOOKU PaCIIONOKeHa CaTbHUKOBAs Ha-
OUBKa, SIBISIONIASCS YIPYTUM 3JIEMEHTOM, CO3JAI0IIUM MOCTOSTHHOE YCUIIUE, TTPUKHU-
MaroIee IpoOKy K Koprycy. B HaTS)KHBIX KpaHax CHU3Y MPOOKH UMEETCS CTEPIKEHb C
pe3b00i, MPOXOAIINK Yepe3 oTBepCcTHE B Kopityce. [IpuxkaTrue npoOKu OCyIecTBIs-
€TCsI 32 CYET MPYKUHBI, OJICBAEMOW HA BUHT U CTSIHYTOW ramkoi. HaTskHbIe KpaHbl
OoJiee HaJIe)KHBI, TaK Kak B HUX paboTa KpaHa HE 3aBUCHUT OT CBOMCTB CaJIbHUKOBOM
HAaOMBKH, KOTOpasi CO BPEMEHEM TepsIET CBOM yIpyrue cBoicTBa. [1oaToMy HaTsSKHBIS
KpaHbI UCIIOJIB3YIOT B Ta30CHAOKCHUH.

[IpenMy111ecTBOM KOHYCHBIX KPaHOB SIBJISIETCSI HEBBICOKAs CTOUMOCTb, MaJIOe
TUAPABINYECKOE COMMPOTUBIIEHUE, TPOCTOTA KOHCTPYKIIMKU U PEBU3HH.

Henoctatkom Takux KpaHOB SBISIETCS OONIBIIIOE yCriine, TpeOyeMoe Ha TTOBOPOT
npoOku. [To ucTeueHnr HEKOTOPOTO CpoKa PabOTHI (B 3aBUCUMOCTH OT Ka4eCTBA BO-
JIbl B CUCTEME) MUKPO3a30pbl MEXKy TOBEPXHOCTHIO KOPITyCa U MPOOKHU 3apacTaroT
OTJIOXKEHUSIMU - TPOOKa «IPUKUTIAET». B 3TUK yCIIOBUSIX Ha MOBOPOT MPOOKHU TpeOy-
€TCSl HaCTOJBKO OOJIBIIIOE YCUIIHE, YTO BO3MOXKHO MTOJIOMKA KpaHa.

Kpanbl U3roTaBIMBalOT U3 IBETHBIX METAJIOB (OPOH3bI U JIATYHHM ), TaK KaK Tpe-
OyeTcsi BRICOKOE KaueCTBO 00pabOTKH MOBEPXHOCTH KopIiryca u mpooku. Kpome Toro,
I[BETHBIC METAJJIbl MEHBIIIEC MOJABEPKEHBI KOPPO3UHU, UTO CHUXKAET BO3MOKHOCTh
CTIPUKUTIAHUS» TPOOKHU.



Hununapuyeckne KpaHbl B OCHOBHOM MPUMEHSIOT JJisl PETyJIUPOBAHUS, TaK
KaK IWIMHIPUIECKas MpoOKa He 00SCTICUNBACT TOCTATOYHON TePMETUYHOCTH KpaHa,
100 HE MOXKET OBITh IJIOTHO MpPHKATa K KOPITYCYy. 3aTO OHA UMEET BO3MOXHOCTb I1€-
pEMeEIeHHs B BEPTUKATLHOM HAIPABICHUH, UTO JAET BO3MOXKHOCTh PETYJIUPOBATh
CBOOOJIHYIO BBICOTY MPSMOYTOJIbBHOTO OTBEPCTHUS B MpoOKe. Tak yCTpOeHbI KpaHbl
JIBOMHOW peryJupoBKHU, TPUMEHSIEMbIE B CUCTEMaX OTOIUICHHUs. 3a CUET Iepemenie-
HUSL TPOOKH T10 BBICOTE OCYIIIECTBIISECTCS MOHTAXHAsl PETYJIMPOBKA CUCTEMBI, a TIOCIIe
noTpeOUTEh UMEET BO3MOXKHOCTh YMEHBIIATh PACX0]1 TEIJIOHOCUTENS Yepe3 Npudop
3a c4er oBopoTa mpobxu Ha 90°,

IlapoBble KpaHbI SABISAIOTCS HanOOJIEe COBEPIIEHHBIMU TI0 CBOUM JKCILTyaTa-
IIMOHHBIM XapaKTEePUCTHKaM. B HUX TpoOKa BHITIOJIHEHA B BUE MOJIUPOBAHHOTO II1a-
pa, UMEIONIETr0 KPYIJIoe€ OTBEPCTHE JI MPOXO0/ia MOTOKA. [[nameTp oTBEpCTHS B TOU-
HOCTH PaBEH BHYTPEHHEMY JAHAMETPY MOJICOSTUHIEMOTO TPyOOIIpoBoAa, MOITOMY
JAHHBIN KpaH MPAKTUYECKHU HE CO3/]a€T MECTHBIX COMPOTUBIEHUM MOTOKY. [TpoOka
KpaHa He KacaeTcsi HOBEPXHOCTH KOPIyca, YTO UCKIIIOYAET BO3MOKHOCTh «IIPUKHUIIA-
HUs». YIUIOTHEHUE 3aTBOPA OCYIIECTBIISIETCS 3a CUET JBYX (PTOPILIIACTOBBIX KOJIbIIE-
BBIX MPOKJIAJIOK, YCTAHABIMBAEMbBIX Ha 3aBOJIE B MOMEHT COOPKH KpaHa C YCHIIHEM,
IPEBBILLIAIOIINUM MPEAE TEKYUeCTH (GTOPILIACTA, BCIEICTBUE YEr0 OH HA/IEKHO 3a-
MOJIHAET 3a30p MEXKy MPOOKOI M KOPITYCOM U 00ECIIEUMBAET BHICOKYIO reépMEeTHY-
HOCTbh BCero kpaHa. CTOMMOCTh 3THX KPAaHOB, OJIHAKO BBIIIE, YEM PACCMOTPEHHBIX
paHee, Tak Kak JJisl UX U3roTOBJIEHUS TpeOyeTcs: OoJiee BEICOKUN YPOBEHb TEXHOJIO-
TUH.

MemOpaHHbIii Kj1anaH, HA3bIBAEMbIN TaK e AUaQparMOBbIM KJIalaHOM KN
BEHTUJIEM, OTJIMYAETCS TEM, UTO CEJIO 3aTBOPA BBHIIIOJIHEHO HA TOPLE MEPETOPOKH,
YCTAHOBJICHHOM IMOIEPEK OCH JIBUKEHUS IMOTOKA, a POJIb 30JIOTHUKA BBITIOJIHSET rU0-
Kast MeMOpaHa, KOTopas MoJ ICHCTBUEM IIITOKA WU IIMMHHIEIIST TPOTHOaeTCs U mepe-
KpBIBAET MPOXOJIHOE ceueHne TpyoonpoBoaa. ' mbkas memOpaHa 0THOBPEMEHHO rep-
METHU3UPYET padovyIo MOJIOCTh ApMAaTypPhI, TaK YTO HE TpeOyeTcs HAIMUKUE CAIbHUKA.
MemMOpaHHbIe KJIanlaHbl MPUMEHSIOTCSI Ha arPECCUBHBIX CpelaX, COJIEBBIX PACTBOPAX.
Hcnonb3yroTcs OHM Ha TEIUIOBBIX CTAHUUSX MPU NEPEKAYKE pACTBOPOB B CUCTEMAX
XUMBOAONOATOTOBKU. B 00b1uHBIX cucTeMax TI'B onu He mpuMeHstoTCs, Tak Kak 00-
Jaar0T MEHbLIEH TEPMETUYHOCTBIO, HA/IEKHOCTHIO U PEMOHTHOIIPUTOIHOCTHIO, BbI-
JNEP>KUBAIOT MEHBIIINE J1aBICHUSI.

HInaHroBbii KJIamaH OTIMYACTCS TEM, UTO IIPOXOJHOM KaHaJ apMaTyphl Bbl-
MIOJIHEH B BHJI€ THOKOTO IIJIAHTa, KOTOPBIH MO/ IEMCTBUEM IIITOKA WU IIMTHHIEIS T1e-
pPEKUMAETCS ¥ TIEPEKPHIBAET MPOXOAHOE ceueHue. [ mokas muiaHr OJHOBPEMEHHO
repMETH3UPYET PaboUyI0 MOJOCTh APMATYPHI, TAK YTO HE TPEOYETCS HATMYNE Callh-
Huka. [llmanroBeie Kamansl 00J1aaI0T MaJIOW TEPMETUIHOCTHIO M IPUMEHSFOTCS B
OCHOBHOM JIJISI IEJIEW PETYJIMPOBAHUS HA arPECCUBHBIX CPEIAX, COJIEBBIX PACTBOPAX.
Hcnons3yroTes OHU TaM ke, T/Ie U MEMOpaHHBIEC KJIalaHkbl.



B cucremax TI'B mmpoko npuMeHsIeTCs aBTOMAaTHYECKAs apMaTypa, K KOTOPOU
OTHOCSITCS PeryJsiTopbl (JIaBJICHUS, PACX0/la U YPOBHS) U KOHAEHCATOOTBOTYHKH.

Peryasitopsl faBiieHus], pacxojia ¥ ypOBHS IIpeAHA3HAUYCHBI JIJIs1 aBTOMATHYE-
CKOT'O MOJIepKUBaHUA IapaMmeTpa 0e3 UCIOJIb30BaHsl BTOPUYHBIX HCTOYHUKOB
SHEPIUH.

Perynarop no KOHCTPYKIIMU NPEJICTABISAET U3 ce0s KIlalaH ¢ MHEBMO WJIU TU/I-
POMPUBOJIOM MEMOPAHHOTO, CUIB(OHHOTO WIIH ITYHKEPHOTO THIIA, a TaK K€ CIelU-
aJbHYI0 YCTAHOBOYHYIO MPYXKUHY, IPEICHA3HAUYCHHYIO JJIsl OJICTPONKH PETyIsITOpa
Ha TpeOdyemoe 3HaueHue napamerpa. KoHCTpyKIUH perysisiTopoB Ype3BbIUaHO pa3-
HOOOPAa3HBI.

Peryasitopbl YpOBHS 1Opa3/ICTsIOTCS HA PeryJsiTOPbl MUTAHMUS , B KOTOPBIX
YPOBEHb MOJICPKUBAETCA 32 CUET NEPUOINYECKOTr0 J0OABICHUEM KUIKOCTH B CO-
CyJl, U PeryJjsiTopbl MepejinBa, B KOTOPHIX MPOUCXOUT CIUB U30BITKA KUIKOCTH.
[IpuMepoM perymsaTopa ypoBHsI MEPBOTO THUIIA SABJISETCS MAPOBON KpaH CMBIBHOTO
0auka yHHTa3a.

Peryasitop naBjeHusi pacCMOTPUM Ha IMIPUMEPE PEAYKTOPa ra30BOr0 OaJlJIOHA.
OTBepcTHe BXOHOTO NaTpyOKa /Uisl MOJauM rasa sBJsieTCsl CeJIOM KilanaHa, K KOTo-
pOMyY IPH>KUMAETCA Tapesika KJlalaHa, 3aKperjIeHHast Ha OJTHOM KOHIIE YTJIOBOTO PhI-
yara. Bropoii KoHell pplyara COeJJMHEH C MOJIBU)KHON MeMOpaHOH, Ha KOTOPYIO €
BHEIITHEH CTOPOHBI IEHCTBYET CHJIa aTMOC(EPHOTO AABJICHUS U CHJIa CKATHUSL yCTaHO-
BOYHOU NPY’KUHBI, & C APYTOl CTOPOHHI - CHJIA JIaBJICHUS T'a3a B MOJIOCTU PETYJIATOPA.
Ocb BpallleHHs pbluara 3aKpersieHa Ha JHULIE KopIryca peryisrtopa. Eciu naBienue
OJIHA W3 TOPEJIOK Ta30BOM MIIUTHI OYJET 3aKPhITa, TO YMEHBIIIUTCS PACXO/l Ta3a, B pe-
3yJIbTAaTE YEro JaBJICHUE ra3a B MOJOCTU PEAYKTOPA HAYHET HOBBIIIATHCSA. DTO MPHU-
BEJIET K NEPEMELICHUI0 MEMOpaHbl, KOTOpas MOTSAHET 32 COOOW KOHEIl pplyara, co-
€IUHECHHBIN ¢ HEX0. BTOpOU KOHEI] pbluara ¢ 3aKpeIyICHHbIM Ha HEM KJIallaHaM TakK JKe
NEPEMECTUTCS U NMPUKPOET OTBEPCTHE ISl MPOXOJa ra3a. B pesynbrare qaBieHue ra-
3a B MOJIOCTHU peAyKTOpa OyJeT MPAKTUYECKU HA IOCTOSSHHOM YPOBHE, TaK KaK X0/
KJIalaHa KpaHe MaJl U YCUJIMe YCTAaHOBOYHOM MPY>KUHBI MIPU MTEPEMEILICHUN MEM-
OpaHbl U3MEHUTCA He3HAUUTENBbHO. TakuM 00pazoM, peryssTop OyaeT odecrneynBaTh
IPOITYCK TpeOyeMOoro pacxoja rasa npu nmoCTOSSHHOM 3HAY€HHUH JIaBJICHUS Mepe]] ro-
penKamu.

Peryasitop pacxoaa paboTaeT aHAIOTUYHO PETYNIATOPY YPOBHS, MOANCPKUBAS
MOCTOSIHHBIN TIepenaj] JaBJIeHUsI HAa HEKOTOPOM JIPOCCEIUPYIOIIEM YCTPOUCTBE, Ha-
npumep, AuadparmMe Wi peryJIupyeMoM COIie. YUUThIBast, YT0 KOdDPHUIIMEHT MeCT-
HOTO COITPOTHUBJIEHUS JIPOCCEIUPYIOIIETO YCTPOMCTBA HE U3MEHSIETCS, TOCTOSTHHBIN
nepenaj JaBjieHUs: 03HaYaeT, YTO CKOPOCTh OTOKA YEpe3 APOCCeb HIIOCTOSIHHA U,
CJIEIOBATEIBHO, TOCTOSIHEH pacxo1. HekoTopble peryisiTopel UMEIOT IPOCCEIIb, KOH-
CTPYKIHUS KOTOPOT'O MO3BOJISIET PETyJIMPOBATh €0 CONMPOTUBIICHHE, MTOJICTpanuBasi pe-
TyJISTOp Ha TpebyeMoe 3HaueHue pacxoaa. Yaiie, o1HaKo, CONPOTUBIIEHUE ApOcce-



JMPYIOILEr0 YCTPOKWCTBA OCTABJISAIOT IOCTOSIHHBIM, & U3MEHSIOT CKAaTUE YCTAaHOBOY-
HOMU MpYy>KUHBI, 4YTO MO3BOJISIET PETYJIMPOBATh NEpenal JaBJICHUS Ha IPOCCENE U, Clle-
JOBATEJIbHO, PACXO/ YEPE3 PEryIATOP.

B perynsiTtopax BaxXHbIM MOMEHTOM SIBJIIETCS pa3rpy3Ka KiiarmaHa OT OJJHOCTO-
POHHETO0 JaBJICHUs paboueld Cpe/ibl, UYTO MO3BOJISIET 3HAUUTEIBHO YMEHBIIUTh YCUIIUS,
TpeOyeMble Ha nepemMelnenrne pabodero oprana. Hanbonee coBepiiieHHBIM BaApUaHTOM
pa3rpy3Ku SBISIETCS ABYXCEAENbHAsA KOHCTPYKIMS KilanaHa, Koraa yCHIIns, IeUCT-
BYIOILIME HA JIBE TAPEJIKU, TPOTUBOIOJIOKHBI IO HAITPABJIECHUIO U B3aUMHO KOMIIEHCHU-
pytorcs. OqHaKoO B TAKOM KOHCTPYKIIMHU KOPITYC CIIOKHEE B U3TOTOBJICHUU U TPYIHEE
00€eCreunTh MOJIHYI0 TEPMETHYHOCTD 3aKPBITUS JBYX KJIAMIAHOB OJHOBPEMEHHO. Tem
HE MEHEe, TaKasi KOHCTPYKIHUS OYEHb IIUPOKO MIPUMEHSIETCSI B COBPEMEHHBIX PEryJis-
TOpax.

KoHaeHcaToOTBOAYMKM NpEIHA3HAYEHBI JJI BBIBOJA U3 TAPOBOU CHCTEMBI
KOHJ/ICHCATa, HE yYacTBYIOIIET0 B pabodyeM WM TeXHOJoru4eckoM mpouecce. Kon-
JIEHCAT CIMBAETCS MMOCTOSHHO WJIM NIEPUOANYECKHU 110 MEPE €ro HAKOIJICHUS B CUCTE-
Me.

Takum 00pa3oM, KOHIEHCATOOTBOJYMKHU JOJIKHBI BHITYCKATHT BOJY U 3a/1€PHKU-
BaTh Map, YTO OCYLIECTBIISIETCS 3a CUET HAJIMYUS TMAPABINYECKOTO UM MEXaHUYe-
ckoro 3aTBopa. OHHU JTOJ>KHBI HAJIEKHO BBIITYCKaTh KOHJIEHCAT B IPEAEIAX UPOKOIO
WHTEpBAJIa IaBJIICHUI NIapa, TEMIIEpaTyp KOHAEHCATa U CKOPOCTHU €ro MOCTYILICHHUS B
KOHJIEHCATOOTBOYHK.

KonznencarooTBogunku ObIBAIOT KJIaNaHHbIE U OeckJananHble. KinanHHbie
KOHJIEHCATOOTBOAYHMKH BBIIYCKAIOT KOHJEHCAT NEPUOJUYECKHU, IO MEPE JOCTHIKEHHUS
OTIpe/ieNIEHHBIX YCIOBUM, a OecKilanaHHbIE - HEMIPepbIBHO. B mpuHIMIIE KOHAEHCATO-
OTBOJIYMKH KJIAIIAHHOTO THIIA ABJISIOTCS ABYXIIO3UIIMOHHBIMU PETYJISITOPAMH, B KOTO-
PBIX POJIb UYBCTBUTEJIBHOIO 3JIEMEHTA U MPHUBOJIA OJTHOBPEMEHHO BBIIOIHSAET MOILIA-
BOY, TEPMOCTAT, OMMETAININYECKAs INTACTUHA WM JIUCK.

KoHneHcaoTBOIUMKH B 3aBUCUMOCTH OT NMPUHIIKIIA JEHCTBUS OBIBAIOT:
® NONJIABKOBbIE
a) 3aKpbITOrO THUIA
0) OTKPBITOTO TUIA
TepMOCTaTHYECKHe
TePMOAUHAMMYECKHUE
JJAOMPUHTHBbIE
COILJIOBbIE

INomiaBkoBBIE KOHACHCATOOTBOJAYHKH B 3aBUCUMOCTHU OT KOHCTPYKI[UHU I10-
IIaBKa OBIBAIOT C 3aKPBITBIM IOIUVIABKOM, C OTKPBITBHIM IOIVIABKOM, C OIIPOKH-
HYTBIM IOIVIABKOM KOJIOKOJbHOI'O THIIA.



B normiaBkoBbIX KOHIEHCA0TBOAUMKAX MPOXOJHOE CEUCHUE KJIAINlaHaA JJIS BbI-
IIyCKa KOHAEHCATa OTKPBIBAECTCS IIPU BCILIBITUYU NIOIUIABKA, C KOTOPBIM CBSI3aH 3aTBOP
KJIara”a. BeribiTue noniaBka nIpoUCXOIUT B TOT MOMEHT, KOTJIa yPOBEHb KOHJIEHCA-
Ta B KOPITyCce€ KOHAEHCATOOTBOAYHKA JOCTUTHET NpenesbHOro 3Hauenus. [locie or-
KPBIBAHMS BBIITYCKHOI'O KJIAlIaHA YaCTh KOHJAEHCATA BbIIABIMBAETCS B KOHJICHCATHYIO
JIMHMIO U MOIUIABOK CHOBA OITyCKAETCs, IEPEKPHIBASI OTBEPCTUE CEJIJIa KilallaHa.

Takum 006pa3om, MOIIABKOBBIA KOHJEHCATOOTBOAYMK B IPUHIIUIIE pabOTaeT,
KaK PeryJIaTop YpOBHS (PEryJisiToOp MepeinnBa).

B TepmMocTarnyecKuX WK TEPMOCTATHBIX KOHICHCATOOTBOIUMKAX IS YIIPaAB-
JIeHUsI 3aTBOPOM KJIallaHa MCIIONIb3YETCs TEPMOCHIb(POH, PACIIUPSIOIIUNACS IPH T10-
BBIILIEHUY TeMIIepaTyphl, OMMeTauInYecKas IlacTuHa WK AucK. PaboTa Takux KoH-
JICHCATOOTBO/I-UMKOB OCHOBaHa Ha pa3HHULIE TEMIepaTyp NapoBOil U KUAKON (a3bl.

B TepMoCTaTHBIX KOHAEHCATOOTBOAYMKAX CHIb(OHHOIO THIA CHIIb(OH, Ipe-
CTaBJISIIOIINNA U3 ce0s1 TOHKOCTEHHYIO TO(ppUPOBAHHYIO TPYOKY, 3aIIOJHEH JIETKO HC-
MAPAIOLICHCS KUJIKOCTHIO, UCTIAPSIOMIEHCA IPU TEMIIEPATYPE CBEXKETO Mapa, HO Ha-
XoJ1Iencs B )KUAKOM (asze npu TemiepaType KoHjaeHcara. Tak, Hanpumep, npu yaa-
JIEHUM KOHJIeHcaTa ¢ temmeparypou 85 - 90 0C ucnonb3yercs cmech u3 25% 3tuno-
BOro cnupta u 75 % mnponunoBoro cnupta. Kak Tonbko ciib()OH HAYHET OMBIBATHCS
apoM, KHUAKOCTh UCTIapsieTcs], CUIIb()OH paciIupseTcs U epeMeliaeT KianaH, 3a-
KpbIBasi OTBEPCTHUE IS BBIIIyCKa KOHJIEHCATa. B Apyrux KOHCTpYKUMAX [l OTOU Lie-
JIY IPUMEHSIIOT OMMETANTMYECKUE MJIACTUHBI.

TepMoanHaMHYeCKHe KOHIECHCATOOTBOAYUKH ABIISIOTCS KOHIEHCATOOTBOIYH-
KaM{ HeNpephIBHOTO AeiicTBusl. OHU NOJYYMIIM B HAacTosIIee BpeMsi HauboJiee MHUpo-
KO€ MpUMeHeHHue 01aroaaps NpoCcToTe KOHCTPYKIUH, MaJIbIM rabapuTam, HaJeKHO-
CTH B pa00Te, HU3KOH CTOMMOCTH, BEICOKOU MPOIMYCKHOM CIIOCOOHOCTH 1 MaJIbIM I10-
TepsIM Mapa.

Tapenbuarsiii KOHAECHCATOOTBOAYHK TAKOT'O TUIIA UMEET BCETO OAHY MOJBUXK-
HYIO JIeTalb - TAPEJIKy, CBOOOIHO JexkKaIlyto Ha ceane. [Ipoxonasiuii KoHIeHCaT Mpu-
IIOAHUMAET TAPEJIKY U BBIXOAUT Yepe3 OTBOAHOM KaHal. [Ipu nocTyrienuu napa ra-
PETKKa IPUKUMAETCS K CEJITY B CBSI3U C TEM, YTO BBICOKHE CKOPOCTH UCTEUYECHUS N1apa
CO3JAI0T MO/l HEW 30HY OHM>KEHHOTO JaBJICHHUS.

JIaOMpUHTHBIE KOHAEHCATOOTBOAYUKH SIBISIOTCS KOHJIEHCATOOTBOIYMKAMU
HEMpPepbIBHOTO AeicTBUA. OHU coepkKaT YCTPOMCTBO B BUE TAOUPUHTA, KOTOPOE
JUISl TTapa co37aeT O00IbIIoe THAPABINYECKOE COMPOTUBIICHHUE, a JIJIs BOJbI (KOHACHCa-
Ta) - 3HAYUTEJIBbHO MeHbLIee. biarogaps 3ToMy KOHJIEHCAT IPOXOANUT Yepe3 KOHACH-
CaTOOTBOJUUK, a Map 3aJCPKUBACTCS.

ConuioBble KOHAEHCATOOTBOAYMKH SIBJISIOTCS KOHJIEHCATOOTBOYMKAMHM HEIIpe-
pBIBHOTO eiicTBUsA. OHU coliepKaT yCTPOKWCTBO B BUJIE CTYIIEHYATOIrO COIUIA C pac-
HIMPEHUEM, KOTOPOE ISl KOHJIEHCAaTa He CO3aeT O0IbIIOro rUAPABINYECKOrO COMp
oTuBJIeHM. /{151 mpoxo/1a mapa CONPOTUBIIEHHUE COIIa 3HAYUTENIBHO OOJIbIIE, TAK KaK
IIPU 3TOM CO3JAETCS BHE3AIMHOE PACIIUPEHUE 11apa, YU CKOPOCTH €ro COOOTBETCTBYET
KPUTHUYECKOMY Iepernay faBiieHus ( B TO BpeMsl Kak Ha KOHJIEHCAT JEHCTBYET BECh



nepenaj JaBieHus1). baarogapst 3ToMy KOHAEHCAT MPOXOAUT Yepe3 KOHJIEHCATOOT-
BOJYMK, a Map 33JI€P>KUBAETC.

B 11e110M KOHAEHCATOOTBOAUMKH SIBIISIOTCS MAJIOHAACKHBIMHU U KalPU3HBIMH
YCTPOMCTBaMH U TPEOYIOT YacToil peBu3uu. bonee moagpobHO 0 paboTe KOHAEHCaTO-
OTBOJYHMKOB MOKHO ITPOYMTATh B yUeOHHKaX MO Kypcy «OTomieHre» B paszenax, mo-
CBSIILIEHHBIX TAPOBOMY OTOIIeHHIO. CJielyeT OTMETHUTh, YTO MapOBbIE CUCTEMBI OTO-
IUIEHUS Ja)Ke Ha MPOMBIIUICHHBIX MPEANPUATUSAX, UMEIOIINX COOCTBEHHYIO TAPOBYIO
KOTEJIbHYI0, IOBCEMECTHO 3aMEHSIOTCS BOJSTHBIMU CHCTEMaMH, Kak 0ojiee HaIeKHbI-
MU, JIerye peryJupyeMbIMU U 6os1ee JoaroBeyHbIMU. [103TOMy akTyallbHOCTh TpUMe-
HEHHS KOHJIEHCATOOTBOIYMKOB B HACTOSIIIEE BPEMSI CHU3UIIACh.



4. JKCIINIYATAIIUOHHBIE ITAPAMETPBI APMATYPBI

Cpeau 3KCIuTyaTallMOHHBIX TapaMETPOB apMaTyphl BBIIETSIOT CIAEAYIOIIHE:
JHEpreTudeckre (JaBieHUe U TeMIIepaTypa); NPOIMyCKHasi CIOCOOHOCTh; KOPPO3UOH-
Hasi CTOMKOCTb; THI MPUBOJA; HEOOXOAUMBINA KPYTAIINI MOMEHT ISl YIIpaBIEHUS
apMarypoii; Bpemsi cpabaThIBaHUs U APYTHE.

Cawmpblil BaXHBII TapaMeTp - JaBjleHUE cpepl. PaznenstoT ycaoBHoe, padodee u
NpoOHOoe J1aBJICHUE.

YcaoBHoe 1aBJieHHE - 3TO HAHOOJIbIIEee M30BITOYHOE padouee JaBJICHHE PH
Temmepatype 20 °C, npu KoTopom ofecneunBaeTcst AINTeIbHAST H Oe30MacHAsT
padoTa apMaTypbl H COeAMHUTEIbHBIX YacTeil TPyOONPOBOI0OB.

CyuiecTByeT CTaHAAPTHBIN PsAJl 3HAUEHUI YCIIOBHBIX JABJICHUM, HA KOTOPHIE
npoextupyercs TA. Otot pax nasinennii B MIla npusenen Huxe:

0,1 0,25 0.4 0,6 1 1,6 2,5 4 6,4 (8,0) 10,0 (12,5) 16 20 25 32 40 50 64 80
100

3HayeHUs aBJICHUH, YKa3aHHbIE B CKOOKaX HE PEKOMEHTYETCSl IPUMEHSTh, UX
cJielyeT UCIO0JIb30BaTh TOJIBKO IS 3aMEHBI BBILLIEIICH U3 CTPOs apMaTyphbl.
ITo yciioBHoMy naBiaennio TA MOXHO pa3ienuTh HA 6 TPYIIIL:
® J1JIfl CBEPXBBICOKOI0 M BHICOKOro Bakyyma  (P,5. Mmenee 0,1 I1a)

e JIJISI HU3KOI'0 U CPeHEro Bakyyma (Pasc o1 0,1 ITa no 0,1
MIIa)

e IJIfl MAJIBLIX J1aBJIECHUN (Pagc 0T 0.25 Mna g0 1,6
MIla)

e JIUIsl CPeHUX AaBJICHUI (Pasec 0T 2,5 10 10 Mna)

e 17151 BLICOKHX JIaBJICHUH (Pasc o1 16 10 80 Mma)

® JIJISl CBEPXBbICOKHX (Pasc oT 100 Mmia u Bbiiiie)

PaGouee naBiieHne - 310 HaNOOJIbIIIee U3OBITOYHOE IABJIEHUE, IPH KOTOPOM
o0ecneunBaeTcs AJUTENbHAasA padoTa apMaTyphbl U COeTUHUTEIbHBIX YacTeil
TPYOONPOBOIOB NP padoyeil TeMIepaType NpOBOAUMOM Cpeabl.

YyuThiBasi, 4TO NPOYHOCTH OOJIBIIMHCTBA KOHCTPYKIIMOHHBIX MaT€pUaIOB
YMEHBIIIAETCS C YBEIMYEHUEM TEMIIEPATYPhl, YCIOBHOE JABJIICHUE apMaTypbl JOJIKHO
ObITH OOJBITIE pabouero. MHaue roBopsi, eciiu Obl apMaTypa SKCIUTyaTUPOBAJIACh MTPU
20 °C, ona MoriIa 65l BEIIEpKATh GObIIEE NABICHHE, [0 CPABHEHHIO ¢ pabOTOil IIpH
MOBBIIICHHON TEMIEPATypE.

IIpoOHoe naBJIeHUE - 3TO N30BITOYHOE JABJICHHE, IPH KOTOPOM apMaTypa u
COeIMHUTEJIbHbIE YaCTH TPYOONPOBO/I0B J0JKHbBI MOABEPraThCcsi TUAPaBIHYe-
CKOMY MCNIBITAHMIO BOJAOM HA MPOYHOCTH NPH TeMieparype He Bbiue 100 ’C.



B skcITyaTalimoHHbBIX yCIOBUAX TOMYCKAETCs MPEBBIICHHE (DAKTHUECKOTO pa-
00Yero AaBJCHUS HaJ YKa3aHHBIM B CTaHAapTe He Oosee yeM Ha 5%.

IIpy nmoBeIIEHUH TEMIIEPATYPBI TOIIYCKAEMOE NaBICHUE CHUKACTCS B Pa3yIny-
HOU CTENEHU B 3aBUCUMOCTH OT MaTepualia JeTajIel KOpIlyca, KOTOPBbI B OCHOBHOM U
OIIpeAesseT IPOYHOCTHBIE CBOWCTBA apMaTyphl.

CHuxeHue pabodero JaBiaeHMs 10 CPABHEHUIO C YCJIOBHBIM ONPEAEIAETCS ps-
JIOM TEMIEPATYPHBIX CTYIIEHU U COOTBETCTBYIOLIMMH UM ITOIPABOYHBIMU K0P PUIH-
CHTaMH:

10,9 0,8 0,71 0,64 0,56 0,5 0,45 0,4 0,36 0,32 0,26 0,25 0,22

Jljig KaXK0ro MaTepuana UMEIOTCs TaOJIMIIbI, T€ YKa3bIBAIOTCS TEMIEpaTypHbIE
WHTEPBAIBI JUISI K&KJION CTYIIECHHU.

ITo remneparypHomMy pexumMy TA MOKHO pa3esInTh HA 5 KaTErOpUN:

e 00bIYHAA

e JUISl BBICOKMX TeMIIEPATyPp
® KapoONpoOYHAs
e VI XOJIOAMILHON TeXHUKH
e KpHOIreHHAasl

ApmMarypa 00bIYHAasI BBIITYCKAETCA HAa pa3IMYHbIE TUANA30HbI TEMIIEPATYp B 3a-
BUCHUMOCTH OT MaTepuaia Kopmyca:
Y3 YTIIEPOAUCTON CTaIU - 10425 °C
13 KOBKOro uyryHa mapku KU - 1o 300 °C
13 ceporo uyryna mapku CU - o 225 °C
U3 JIaTYHU U OPOH3bI - 10 200 °C
ApMaTypa AJ1s1 BBICOKHX TeMIlepaTyp IpelHa3HadyeHa /s padoThl Ha MOTOKaX
¢ remneparypou 450 - 600 OC. OHa M3roTaBIMBACTCS U3 CIICIUAIBHBIX CTAJICH.
ApMaTypa KaponpovHas npeHa3HaueHa sl paboThl HA NOTOKAaX ¢ TEMIepa-
Typoit 6osee 600 °C. OHa M3rOTABIMBACTCS U3 CII5ELHATBHBIX KAPOCTOMKHX JICTHPO-
BAHHBIX CTAJICH.
ApmMatypa AJ1sl X0JI0AHIbHOM TeXHUKH I0JKHA paboTaTh HAJEKHO B 30HE OT-
pHLATEIBHBIX TemiepaTyp 10 -153°C.
Kpuorennas TA npeanazHayeHa ajisi paboThl B YCIOBUSX ITyOOKOT0 X0J0/1a
npu Temmeparypax Hmwke -153 °C.



5. MOHTAKHBIE TAPAMETPBI APMATYPBI

K moHTa:kKHBIM mapamerpaM TA oTHOCATCS:
® YCJOBHBII JHaMeTP NMPoOXoaa.
® CTPOUTEJIbHAS JJNHA
® CTpOUTEJIbHAsl BbICOTA
® KOHCTPYKUUSI NPUCOEINHUTEIbHBIX NATPYOKOB
® pa3Mepbl IPUCOECIMHUTEIbHBIX NATPYOKOB

HoMuHaJbHBIN 1MAMETP OTBEPCTHS B TPYOe WK apMaType, CJIy:Kallero
JJI51 MPOIMycKa padoyeil cpebl, HA3bIBAETCSl YCJIOBHBIM IHAMETPOM MPOX01a U
oboznavaercs D,.

Orot napametp yctanoBieH [[OCTom.

[To ycnioBHOMY IMaMeTpy MPOX0a apMarypa JACJIUTCS Ha CICAYIOIIUE TPYIIIIbL:

® CBEepPXMAJIbIX pa3MepoB

MAaJIbIX pa3MepoB
CpeAHHUX pa3MepoB
00JILIIMX TMAMETPOB
CBepX00JbIIUX JUAMETPOB

K rpynme ceepxmansix pasmepos otHocurcs TA ¢ Dy 1o 5,0 MM Brinroun-
TeIbHO. DTO KaK MPAaBWIIO CIIeNMaIbHas WM JlabopaTtopHas apMarypa. B npakTuke
CTPOUTEIBCTBA K 3TOMY TUITY apMaTyphl MOXKHO OTHECTH PEyKTOPbI AJi 0aTIOHOB
CKaThIX ra3oB. K 3To# ke rpyrme OTHOCUTCS apMarypa pa3IndHbIX TPUOOPOB, CBSI-
3aHHBIX C [IEPEMEILICHUEM T'a30BbIX WIH KUIKOCTHBIX MIOTOKOB: Ia30aHAIN3aTOPHI,
TEPMOCTAThI, HCTIAPUTEITH, XUMHUEKOe 000pynoBanue u T.1. [IpucoenuauTensHpie
KOHIIbI YACTO MOJI IUTYIEP WK UMEIOT TOTOBBIN IITYIIEP MO/ IIIAHT.

K rpynne maasix pasmepoB orHocurcst TA ¢ Dy o1 6 10 40 MM BKIIFOUUTENBHO.
Ota apMarypa NpuUMEHSIETCSI OU€Hb IITUPOKO B CUTEMAX OTOTUICHUS, TEMJIOCHAOKEHUS,
XOJIOTHOTO U TOpsiuero BogocHadxkeHus. Kak mpasmiio, 3to mydToBas TA, To ecTh
MPUCOEAUHUTENbHBIC KOHIIBI UMEIOT BHYTPEHHIOI pe3b0y. MaTepuan kopmiyca 4yryH
WJIY LBETHBIE METAJUIbI, CTaIb JUIsl 3TOM apMaTypbl IPUMEHSIETCS PEJIKO, TOJIBKO €CIIN
OHa paccuMTaHa Ha pPabOTy MPHU BHICOKUX JABJICHUSIX.

K rpynme cpeaxnnx pasmepos orHocurcsa TA ¢ Dy or 50 g0 300 MM BKIrO4H-
TenabHO. DTa TA MIMPOKO MPUMEHSETCS B CUCTEMaX OTOIJICHUS U TEIUIOCHA0KEHUS,
XOJIOJTHOTO U TOPSYEro BOJAOCHA0KEHUS. YUUThIBAsI 3HAUUTEIbHbIE IUaMETPhI, OHA
yCTaHABJIMBAETCS HA BBOJIAX B 3J]JaHUE WJIM HA MaruCTPaAIbHBIX TpyOorpoBoaax. [1u-
POKO IIPUMEHSIETCSI apMaTypa Takoro pasMepa B KoTelbHbIX, TOL, TEXHOTOrHUEeCKUX
YCTaHOBKaX pa3nuuHoro npoduis. M3rotaBnuBaercs U3 4yryHa, CTalIH yriIepoIu-
CTOM WJIH JISTUPOBAHHOMW B 3aBUCHMOCTH OT Ha3HAYCHMUSI.



K rpynmne 6oabmux guamerpos otHocutcs TA ¢ Dy ot 350 go 1200 MM BKiIIO-
YUTEJIBHO. DTO apMaTypa yCTaHaBIMBAETCS HA MAarUCTPAIbHBIX TPYOOIPOBOAAX WIIH
KPYIHBIX TPyOONPOBOAAX TEIJIOBBIX CTAHIINI, CTAHLIMI BOJOCHA0KEHUS U KaHAJIU3a-
117078

K rpynme ceepx6oabmux guamerpos otHocutcs TA ¢ Dy or 1400 u Bole.
Takas apMaTypa NPpUMEHSETCA B OCHOBHOM B METAJUIyPIrUy U THAPOTEXHUYECKOM
CTPOUTEIBCTBE. B CAaHUTApHO-TEXHUYECKUX CUCTEMAX OHA HE IPUMEHSETCS.

CTpouTeabHas JJIMHA XapaKTepU3yeT AIUHY ydacTKa TpyObl, KOTOPBIH apMa-
Typa 3amerniaer B TpyoomnpoBoje. CTpouTenbHbIE NTUHBI YHUDHUIIMPOBAHBI IS KJla-
MAHOB U 33JIBMKEK OOIIETIPOMBINIJIEHHOW apMaTypbl, I IPYToil apMaTypbl OHH HE
yHU(DUIIUPOBAHBI.

CTtpouTesibHas BBICOTA - DTO PACCTOSIHUE OT OCH MPOXOJIa apMaTypPhI 10 KOHITA
IITH/IEIS B BEPXHEM TTOJIOKCHUH.

3HaHWE CTPOUTEIBHBIX Pa3MEPOB apMaTypPhl OUYE€Hb BaKHO Ha 3TAIE MPOCKTHUPO-
BaHMUs, YTOOBI MIPABWIIBHO OTIPEICIUTh TradapuThl, 3aHUMaeMbIe apMaTypoil. IrHopu-
pPOBaHUE ITHX MAPaMETPOB MOXKET MPUBECTH K TOMY, YTO apMaTypa He TOMECTUTCS B
OTBEJICHHOM JJIsSI HEE MECTe.

[To KOHCTPYKIMS NPUCOETUHUTENBHBIX NAaTPYOKOB, KaK YKa3bIBaJOCh B pasjese
1, apmaTypa HauboJee yacto ObiBaeT My(pToBasi, piiaHiieBas ¥ O] CBAPKY.

Myd¢roBas TA usroraBiuBaeTcsa Ha Mayble JuaMmeTpbl. Kak mpaBuiio, Ha apma-
Type HaHOCAT BHYTPEHHIOIO TPYOHYIO pe3b0y COOTBETCTBYIOLIETO IMaMETpa, a CHa-
PYKU IPUCOETUHUTEIbHBIE KOHIIBI O(POPMIIIOTCS B BUJIE IIECTUTPAHHUKA IO
kItou». Pazmepsl npucoeauauTenbHbx KOHIIOB ['OCTupoBansl. TpyOHas pe3nda
IPECTaBIIAET U3 ce0s JI0MMOBYIO pe3b0y ¢ MenKuM maroM. JroiimoBas pe3pda, B
OTJINYHE OT METPHUECKOMN, NMeeT pH BepunHe poduis yroa He 60°, a 55°. Menkwuit
I1ar O3Ha4aeT, YTo 1Iar pe3pObl U BhICOTa 3yObEB HE 3aBUCAT OT JUaMeTpa TpyOompo-
BoAa. Menkuii lar npuMeHsieTcsi IOTOMY, YTO NP BBIIIOJIHEHUH Ha TpyOe pe3bObI ¢
OOBIYHBIM LIATOM BBICOTA 3yObEB MOMYyUYMIIACh Obl TAKOW OOJIBILIO, YTO MpEBbICUIIA
Obl TOJIIIMHY CTEHKH TPYOBI.

MydToBoe coequHeHue o01aaaeT psAaoM npeumymiecTB. OHO TEXHOJIOTHYHO,
pe3bba MOKET POPMUPOBATHCS PA3IUUHBIM CITIOCOOOM - IITAMITOBKOW, HAKATKOM, Ha-
PE3KOM, MpuYeM Hape3Ka MOXKET ObITh MPOU3BEACHA MPOCTHIMU MPUCIIOCOOTICHUSIMU B
YCIIOBUSIX METTKOW MacTepCKO# U naxke fomMa. MydToBOE cOeTuHEHNE JIETKO U JJ0CTa-
TOYHO HAJCKHO T€PMETU3UPYETCS JbHAHOUN Npsiibio win aeHTort ®YM. g mydro-
BOT'O COEAMHEHUS TPYOOIpOBOa U apMaTyphl HE TPeOYIOTCS JOMOIHUTEIbHBIE Kpe-
IIE)KHBIE JETAJIHN.

Bwmecte ¢ TeM 3TOMYy BHly COEAMHEHNS PUCYIIU U HexocTaTku. CaMblIi IiaB-
HBIM 3aKJIF0YAETCS B TOM, UYTO BCJIEICTBUE HAPE3KU PE3bObI YMEHBIIAETCS TOJIMHA
CTEHKH TPYOBbI, YTO MPUBOIUT K CHIKEHHUIO TPOYHOCTHU U JIOJITOBEYHOCTH COEIUHE-
HUs. DTO HE MO3BOJIIET Hape3aTh pe3b0y Ha TOHKOCTEHHBIX TpyOax. Kpome Toro, mis



BBIIIOJIHEHUS COEAMHEHUS TpeOyeTCsl O0JIBIIOE YCUIIHME 11 HABOPAUYMBAHUS MY (PThI
Ha pe3b0y ¢ YINIOTHUTEIBHON MOJMOTKOM, MpHUEM 3TO TpeOyeMoe YCUIre pe3Ko
BO3pacTaeT NpH yBEIUYEHUH nuaMmeTpa Tpyoonposoza. [TosTomy st nuameTpoB 60-
aee 50 MM pe3p00BOE COEMHEHUE HE MPUMEHSIOT.

daaHueBast apMarypa Bbllyckaercs Ha guaMeTpsl ot 50 1o 500 Mm.

dnaHIEBOE COEAMHEHNE KaK TAKOBOE OYEHb IIMPOKO IPUMEHSAETCS B TEXHHUKE.
®dnaHIBl COENUHAIOTCA MEXAY cO00M 60aTaMU, MEKIY HUMU BCTAaBIISIETCS ITPOKIIAIKA
U3 Pa3IMYHBIX MaTEpUAIOB.

[TpenmyiecTBOM (p1aHIIEBOIO COEIMHEHUS SBISETCS HaIEKHOCTh, IPOCTOTA CO-
€/IMHEHUS1, BO3MOKHOCTh MHOTOKpAaTHON Pa300pKU U COEAMHEHUS.

Bwmecre ¢ TeM pacxon MeTtania Ha (praHIbl BECbMa 3HaYUTEINbHBIN, a TPy10eM-
KOCTb UX M3IOTOBJICHUS JJOCTaTOYHO BbIcOKA. [Ipu yBennuenun quamerpa Tpyoonpo-
BOJIa TOJIIMHA U Macca (PJIaHLIEB CYLIECTBEHHO BO3PaCTAlOT, YTO YBEJIMUYMBAET pac-
xo11 MeTasuia. CUIIBHO YBEJIMUMBAETCS U KOJIMYECTBO OOITOB, KOTOPOE TpeOyeTcs ISl
CTBIKOBKH (pJIAaHIIEB, UTO MPUBOAUT K BO3PACTAHUIO TPYJOEMKOCTH X cOopku. Kpome
TOrO, eciu (hJIaHIbl HEOOIBIINX TUAMETPOB MOTYT OBITh U3TOTOBJIEHBI U3 PACIIPO-
CTPaHEHHOI'0 JJUCTOBOIO METaJlJIa TOJIMHOM & - 15 MM, TO (aHIbl OONBIINX pa3Mme-
POB JIOJ>KHBI U3TOTABIMBATHCS U3 J€(OUIIMTHOTO TOJICTOIMCTOBOIO METAJlIa WU
Kpyrioro npouis O0JbLIOro J1uaMeTpa, 4To yA0pPOKaeT UX u3rorosienue. s us-
roToBJIeHUs (1aHILEeB OOJIBLUIMX pa3MEPOB TPEOYIOTCS KpyITHOrabapuTHbIE TOKapHBIE
CTaHKH, YTO PEAKO OBIBAET B YCIOBUAX PsAOBOro npeanpusarus. [lpu TokapHbIx pa-
0oTax MHOTO MeTajuia uAeT B 0TxoAbl. C yBeIMUEeHHEM AuaMeTpa TpyOonpoBoia BO3-
pacTaer ycuiiue Ha (piaHIbl U TOBBIIIAETCS BEPOSITHOCTh pa3phbiBa U BbIAABINBAHUSA
POKJIaJKH.

Tunbl npuMeHsieMbIX (pJIaHIEB 3aBUCAT OT YCIIOBHOTO IMaMeTpa U pabouyero
naBieHus cpenbl. CylecTByeT MHOTO TUIIOB (hiIaHIEM, OTMETHM 3/€Ch JIUIIb OCHOB-
HBIE:
0e3 BBICTYIIA CTAJIbHbIE IJIOCKHE NPUBAPHbBIE
IUIOCKHUE MPUBAPHbBIE C COeAMHUTENbHBIM BbICTYIIOM
C BBICTYIIOM MJIM BIIAJIMHOM M3 CEpoOro 4yryHa
C IIMIIOM MJIH Ma30M

Inockme Quanipl OBIBAIOT CAMOAEIBHOIO U 3aBOJICKOTO U3TOTOBIECHHUS.

CranbHoil Iu1ockuii npuBapHoii ¢guianen 0e3 BbICTyNa HauboJIee MPOCT 1O
KOHCTPYKIIUHU, MOKET OBITh MU3TOTOBJICH U3 OOBIYHOM JIMCTOBOW CTaIN U MPUMEHSETCS
Ha TpyOOINpPOBOAAX MaJbIX AMaMeTpoB. [Ipokiaika, 3aM0KeHHas MEXKIY JBYMS ILJ10-
CKUMH (pJIaHIIaMH, C)KUMAETCA 110 BCEH MOBEPXHOCTH (hJIaHIIEB, YTO HE TTO3BOJISET
pa3BUTH OOJBIINX AABICHUI Ha MaTepual U TO0CTUYb Mpejena Tekydectd. Tot daxr,
YTO OTCYTCTBYIOT BBICTYTIBI Ha (DJIaHIIE U TIPOKIIAKA 3aKHUMAETCS TI0 BCEH MOBEPXHO-
CTH (IaHIla, 3aTPYAHIET €€ IIEHTPOBKY B coeAnHeHUH. [Ipu Hamnunu miockux ¢aH-
LIEB CJIEIyET UCIOIb30BaTh YIPYrue MPOKIAIKHA C MaJIOW *KecTKoCcThro. Hannuue ma-



panuvH Ha (uiaHIe B paguaibHOM HAMPABICHUU MOXKET MPUBECTU K TOMY, YTO HE yJia-
CTCS TOCTUYb TEPMETUYHOCTU COCAMHEHNUS. Y UUTHIBASI CYIIECTBEHHBIX OTCYTCTBUE
HEPOBHOCTEH (BBICTYIIOB) HA MOBEPXHOCTH (hJIAHIIEB, MPOKIAJAKA MOXKET JIETKO CKOJIb-
3UTh IO TOBEPXHOCTH, YTO MOBBIIIAET BEPOSITHOCTh €€ Pa3phbiBa U BbIIaBIMBAHUS
naBjaeHueM B TpyOompoBoje. [loaToMmy miockue ¢uiaHibl HEHaEKHbI Ha TPyOOmnpo-
BOJaX OOJIBIINX TUAMETPOB.

Inockue ura”HubI ¢ COEAMHUTEILHBIM BBICTYIIOM OOBIYHO OBIBAIOT 3aBO-
JICKOT'O M3TOTOBJICHHSI, HO MOTYT OBITh U3TOTOBJICHBI U B YCIOBUSAX MEXaHUYECKUX
1exoB 3aBoAa. OHU MUPOKO MPUMEHSIOTCS Ha TPYOOIIPOBOIaX MaJbIX U CPETHUX
nuaMeTpoB Onarogaps 0onbiei HaexHOCTH. OHM UMEIOT BBICTYII HAa CBOEH TTOBEPX-
HOCTH, YTO 00JIeTYaeT IEHTPUPOBaHUE MPOKIaIKU. Ha yrIoTHUTENBHOM MOBEPXHO-
cTH ¢1aHIa MOXKET HAHOCUTHCS Psi/i KOHIICHTPUYECKUX HETITYOOKUX TPEYTOIbHBIX
KaHaBOK, YTO PE3KO YBEIUYMUBAET €r0 FrepMETUYHOCTh. [Ipu AaBneHnn Ha MPOKIAJIKY
B MOMEHT CTSTUBaHUs (JIAHIIEBOTO COEAMHEHUS MaTepHuall MPOKIIaIKu AehOpMUpyeT-
csl, JOCTUTHYB MIpejielia TeKy4YeCTH, U 3aMoIHseT co00il yriyOeHus! KaHaBOK, Ipe-
NATCTBYSI 00pa30BaHUIO HEMPEPHIBHBIX PaUaIbHbIX IIEJIel B MECTE IapariiH 1Mo-
BEPXHOCTH.

daHIbI ¢ BHICTYNIOM WJIM BIIAJMHOM U3 CEPOro YyryHa ObIBalOT TOJIBKO 3a-
BOJICKOTO U3roToBJIeHUS. OHU COEAUHSIOTCS TaK, YTO BBICTYI OJTHOTO (hjaHIa BXOJIUT
BO BIIAJMHY BTOPOTO, 32 CUET Yero odecrneuynBaeTcs 00blias repMETUYHOCTh COEIH-
HEHUS.

@aHubI ¢ ANOM M NA30M TaK e ObIBAIOT TOIHKO 3aBOJICKOTO M3TOTOBJICHHS.
OHU COeNUHSIIOTCS TaK, YTO MU OJHOTO (hJIaHIla BXOJIUT B 113 BTOPOTO, 33 CYET YETO
oOecrieunBaeTcs 0OJbIas FTEPMETHYHOCTh COCIMHEHHUSI.

Jl1st apMatypbl OOJBIIUX U CBEPXOOJBIITUX TUAMETPOB MPUCOSTUHUTETHHBIC
KOHIIbI [TOJrOTABJINBAIOT MO NPUBAPKY, TO €CTh OHU MPEJICTABIISIIOT U3 CE0S1 TPOCTO
OTPOCTKH TPYOBI, KOHIIBI KOTOPBIX MOATOTOBJICHBI TIOJT CBAPKY - BRIPOBHEHA U 3a-
nui@oBaHa MOBEPXHOCTb, CHATA TpebyeMas packa. I[Tpu MOHTaxke Takue MpUCcCoeIu-
HUTEJIbHBIC MAaTPYOKU MPOCTO MPUBAPUBAIOTCS K TPYOOIIPOBOY.

Kak yka3bIBanocs Bblllie, pa3Mepbl NPUCOSTUHUTENbHBIX KOHIIOB J1J1 MYy (PTO-
Boi apmatypsl 'OCTupoBaHbI U 3aBUCAT TOJIBKO OT YCJIOBHOTO nuametrpy TA.

Pa3mepbl mprcoeIMHUTEIBHBIX (DIAHIIEB MOTYT OBITh PA3TUYHBIMU JJAXKE MPU
OJIMHAKOBOM JTMaMETpe TPyOOIPOBOIOB, B 3aBUCUMOCTH OT Ha3HAYEHHUS apMaTyphl U
pabouero nasienus. [loatomy, npu npucoenueHuu TpyOOnpoBoa K apMaType Bax-
HO Ha TPyOOIPOBO/IE YCTAHOBUTh UMEHHO TaKOM (hiiaHel, KOTOPbIN HMEeeTC sl Ha apMa-
Type. nameTpsl camux ¢uiaHIeB, pa3Mepsl MPOKIAIOK, pa3Mephl U KOJTUYECTBO OT-
BEPCTHUH 101 OONTHI HA (PIIaHIIaX IPUBOJATCA B CIICIIMAIILHON JIUTEpAType: CIIPABOY-
HUKaX MPOCKTUPOBIIUKA, CIIPABOYHUKAX 0 TPYOOIIPOBOIHOM apMaType, KaTaaorax
apMaTypsl. B HEKOTOPBIX CiTydasx, KOrja He YIaeTCs HaWTH omucaHue (uianma s
apMaTyphbl, STUHCTBEHHBIM CITIOCOOOM SBJISIETCS HATYPHBIN oOMep diiaHIa apMaTyphl
Y U3TOTOBJICHNWE OTBETHOTO (hJIaHIIa MO ICKU3HBIM YePTEKaAM.



6. MATEPHUAJIBL, IPUMEHSAEMBIE JIJ151 APMATYPbBI

Marepuanel, npumeHnsieMble B TA, MOKHO 110 Ha3HAYEHHUIO PA3JAEIUTh Ha Clie-
IYIOIIUE TPYIIIIBIL:
® KOpHYyCHbIE
YIUIOTHUTEJIbHbIE
NMPOKJIA0YHbIE
repMerusupymouue (HaOUBHbIE)
CMa3KH

KopnycHble MaTepuaJbl IpeIHA3HAYEHBI U1 U3TOTOBJICHUS KOPITyCa apMary-
pbl. OHU JOJKHBI 00J1a/1aTh JOCTATOYHOM MPOYHOCTHIO0, KOPPO3ZUOHHON CTOMKOCTHIO,
TEXHOJIOTMYHOCTHIO 00pabOTKH, XOPOIIUMHU JINTEHHBIMU CBOMCTBaAMHU, TaK KaK KOp-
IIyca apMaTypsl Yalle BCEr0 U3rOTaBINBAIOT METOOM JIUThS.

YII0THUTEIbHbIE MaTePHAJIbI HCIIONB3YIOTCA B TA 11 co3aanus U yIjIOTHU-
TETHHBIX TTOBEPXHOCTEH ce/yia U 3aTBopa. TpedoBaHUs K HUM B Pa3IMIHON apMaType
OYEHb MPOTUBOPEUUBHI U pa3HOO0Opa3Hbl. OHU JOJIKHBI 00J1aJ1aTh YIPYTrOCThIO, XO-
poio nMdoBaThCs, UMETh HETUIOXHE aHTU(PPUKIIMOHHBIE CBOMCTBA.

IIpoxknaxouHbie MaTePUAJIBI IPUMEHSAIOTCS U1l U3TOTOBJICHUS YILIOTHUTEIb-
HBIX MPOKIAI0OK. OHU JOJIKHBI UMETh HU3KYIO CTOUMOCTH, JIETKO 00pabaThiBaThCs,
W3TrOTaBIIMBAThCA B BUJIE JTUCTOB, BBIAEPKUBATh TEMIIEPATypHbIE BO3AECHCTBHS, IIPO-
THUBOCTOSITh BO3JICHCTBUIO arpECCUBHBIX KUJIKOCTEHN, 001a1aTh YIPYTOCTHIO U TEKY-
YECTBIO.

I'epMeTu3upyomue MaTepuaabl IPUMEHAIOTCA U1 TEPMETU3ALUU y3II0B IIPO-
X0J1a MIMUHAEIS WINM HITOKA Yepe3 KPbIKY Koprmyca. OHM JOJKHBI 00/1a/1aTh YIIPY-
TOCTBIO, THIPO(HOOHOCTHIO, TEPMOCTORKOCTBIO, TOITOBEYHOCTHIO, HU3KOH CTOMMO-
CTBIO.

CMa3kM NpUMEHSIIOTCS JUIsl YMEHBILIEHUS TPEHUS B OJABM)KHBIX JIETAISAX apMa-
Typbl. B HEKOTOPBIX CiIydasX cMa3Ku NPUMEHSIOTCS U1 YMEHBIIEHUS TPEHUS IIPO-
KJIAJIOYHBIX MAaT€pUaIOB B MOMEHT MOHTaxa apMarypbl. OHU JOJIKHBI 00J1a/1aTh TEP-
MOCTOMKOCTbIO, HU3KMM KO3(P(HUIIMEHTOM TPEHUS], TEXHOJIOTHYHOCTHIO HAHACEHMUSI.

6.1. KopmycHble MmaTepuaJbl

YyryH npeacTaBisieT U3 ceosl Kee30 ¢ MOBBIILIEHHBIM COJIEp)KaHUEM YTJIepoa.
UyTyH - TSDKEIBIM METAILT ceporo 1seta. Kak KOHCTPYKIIMOHHBIM MaTepUall HCIIOJIb-
3yeTcsl OY€Hb IIUPOKO, 00J1a/IaeT BEICOKOW TBEPIOCTHIO, JOCTATOYHO HU3KOM CTOMMO-
CTBIO U XOPOILIMMH JINTEMHBIMHA CBOMCTBAMH. B OTiiMuKe OT HU3KOYIJIEPOIUCTOMN CTa-
71 00J1aJ1a€T BICOKOM KOPPO3ZUOHHOM CTOMKOCTBIO, UTO PE3KO MOBBIIIAET JIOJITOBEY-
HOCTb U3JIeNIN, paboTaloIUX B KOHTAKTE ¢ BOJIOM. OCHOBHBIM HEAOCTATKOM UyT'yHa
KaK KOPIIyCHOI'0 MaTE€pHUAJIA SIBIIAETCS €r0 XPYNKOCTh - OH KOJETCS IPU MPUIIOKEHUU



yIapHOW WM pacTsruBatoieii Harpy3ku. C apMaTypoil u3 uyryHa cieayeT oopa-
1IaThCS TOCTaTOYHO AKKYPATHO: HE IOJBEPraTh €€ yaapaM, Py HaBEPTHIBAHUU PE3b-
Obl HE pUJIaraTh Ype3MEPHBIX YCUIIH, HE JOMYCKaTh 3aMEpP3aHUsI BOJIBI B KOPITyCe
apMaTypbl B 3MMHEE BpEMS.

CymiecTByeT HECKOIBKO BUJIOB UyT'YHA, HCIOJIb3YEMBIX JUJIS1 U3TOTOBJIECHHUS KOP-
IIyCOB apMaTypbl: CEPbIi YyTr'yH, KOBKUW YyT'YH, BBICOKONPOYHBII 4yryH. Cepblil uy-
ryH HauOoiee Xpynkuil. KoBKui 4yryH XOTs M HE MOXKET KOBaTbCs, OJJHAKO €T0 BSI3-
KOCTb Y IIPOYHOCTH BBIIIE, & XPYIIKOCTh MEHbIIIE. BBICOKOIIPOYHBIN YyT'YH 3aHUMAET
IIPOMEKYTOYHOE MECTO MEK/Yy CTAIIBIO U CEPBIM YYT'YHOM, U3 BCEX YYT'YHOB OH Hau-
MEHEE XPYIKHM.

UyryHHas apmaTypa JJisl HOBBILIECHUS KOPPO3UOHHOW CTOMKOCTH MOXKET U3T0-
TaBJIMBATHCS C BHYTPEHHUM 3aLUTHBIM ITOKPBITUEM U3 PA3JIMYHBIX MAaTEPUAJIOB -
HMaJjM, IIaCTMACCHI, PE3UHA.

CymiecTByeT HECKOIBKO BUJIOB UyT'YHA, HCIIOJIb3YEMBIX JUJIS U3TOTOBICHUS KOP-
IIyCOB apMaTypbl: CEPbIM YyT'yH, KOBKHW YyT'yH, BBICOKOIIPOYHBIN YyTyH.

Craab npeAcTaBiIsieT U3 ce0s )KeNe30 ¢ HU3KUM CoJIepKaHUEM yriepoaa. ITo
OYEHb PACIPOCTPAHEHHBIN KOHCTPYKIIMOHHBIN MaTepual, 6Jaroaaps XOpoLuM Jiu-
TEHHBIM Ka4yeCTBaM, IJIACTUYHOCTH, JIETKOCTH 00pabOoTKHU. TBEpOCTh CTAIM MEHBIIIE,
yeMm y yyryHa. Ctanb He 00J1aJlaeT XpyIKOCThIO, TO €CTh He KoJieTcs. CTallb XOpOIlo
MOJIBEPraeTcsi MeXaHM4eCcKo 00paboTKe - TOUEHHI0, CBEPIICHUIO, (hpe3epOBAHUIO,
nuiidosanuto. CTOUMOCTh CTAIBHON apMaTyphl IOCTATOYHO HU3KAsL.

JlerupoBaHHas CTAJb - 9TO CTAJIb C HEOOIBITUMHU JOOABKAMHU JPYTUX METAJIIIOB
JUIS TIOJTyY€HHUS ONPEeeNIEHHBIX CBOMCTB. 3a CUET JIETHPYIOIIMX J100aBOK IMOBBIIIAETCS
IPOYHOCTH CTAJI M BEPXHUM TeMIlepaTypHbIil npezen padbouero guamna3oHa, oBbl-
LIAI0TCSI KOPPO3UOHHAS CTOMKOCTh U TBEPAOCTh. Kak npasuio, 1erupoBaHue ocyiie-
CTBJsieTCs J0OaBKaMU XpoMa, MapraHia, BaHaaus, KooajibTa U Apyrux Metamios. K
JIETUPOBAHHBIM CTaJIsIM OTHOCHUTCS Hep:KaBelolas CTaJlb, 00J1a/1a10111ast MOBBIIICH-
HOM KOPPO3MOHHOM CTOMKOCTBIO, @ TaK K€ KAPOCTOMKAA CTAJb, NCIIOJIb3yeMast IS
apMaTypbl, SKCIUTyaTUPyEeMOH MPHU BBICOKUX TeMIrepaTypax. B oTiaudue oT 0ObI4HOM
KOHCTPYKI[MOHHOW CTaJM JIESTUPOBAHHBIE CTAJIM YACTO HE 00J1a/1al0T PeppoOMarHuT-
HBIMU CBOMCTBAMU.

Jlatynb npencrapisier u3 ce0s CIIaB MeIu U [IMHKA ¢ HeOOJIbITUMU J00aBKaMu
JIPYTUX METAJJIOB, UCIONB3YETCS AJIA apMaTyphl, paboTarolIel npu TemiepaTrype me-
nee 250 °C. JIaTyHb - OYeHb [UTACTHYHbI METAILI, 06Ia1aeT XOPOIINMH JINTSHHBIMU
CBOMCTBaMHM, XOPOILIO MO/IBEPraeTcsa MEXaHMUeCKoi 00paboTKe, OTIMYHO HUTU(YyeTCs
U TMIOJIMPYETCs, YTO IPU HEOOXOIUMOCTH MO3BOJIET NOJYUYUTh OUYEHb BBICOKOE Kaue-
CTBO ITIOBEPXHOCTH. 13 1aTyHN B TEXHHUKE M3TOTABJIMBAIOT KOPILyCa PAa3IM4HbIX U3J1e-
JMH, BKJIIOYasi TOUYHbIE MPUOOPHI U MeXaHU3MBbl. Bbicokoe kauecTBO HUIM(OBKH I10-
3BOJIIET U3TrOTaBIMBATh YIUIOTHUTEJIBHBIEC IOBEPXHOCTH CEJJIa IPSIMO Ha KOPITyCe ap-
MaTypbl 0€3 HAHECEHUs €04 IPYroro Metamia. JIaTyHb 0 CpPaBHEHUIO CO CTAIIBIO
3HAYMUTENIBHO JIyYIll€ IPOTUBOCTOUT KOPPO3UH B IPUCYTCTBUH BOJBI M BOJSHBIX I1a-
pOB.



CTOoMMOCTB JIaTyHH, KaK 1 JIOOOTO JPYroro BETHOTO METalIa, BBIIIE CTOMMO-
CTH CTaJIA, YTO OTPAHUYMBAET €€ UCIOJb30BAaHUE apMATYPOU MAJIBIX Pa3MEpOB.

Bpon3a npencrapiser u3 cedst CruiaB MeJId U 0JI0Ba C HEOOJbIIUMU T100aBKaMHU
JIPYTUX METAJIOB. BpoH3a XOPOoII0 MPOTUBOCTOUT KOPPO3UH, XOPOIIO 00padaThiBa-
ercs. B ornuume ot naTyHu OpoH3a py TOYEHUH 00pa3yeT HE BUTYIO CTPYKKY, a
MEJIKO KPOIIUTCS, OJTHAKO Ka4eCTBO IMOBEPXHOCTHU TOCse 00paboTKu Bbicokoe. JIu-
TelHbIe CBOMCTBA OPOH3BI UETIOBEK y3HAJ OYeHb JaBHO. CTOMMOCTHh OPOH3BI, KaK U
JaTyHH, 1OCTATOYHO BBICOKA, OHA TOXKE MPUMEHSETCS JJIS apMaTypbl MaJbIX pa3me-
poB. M3 OpoH3bI HA CTANILHOW apMaType U3rOTaBIMBAIOT YIUIOTHUTEIbHBIE KOJIbIIA.

AJNIIOMHMHHEBbIE CILUIABbI IPUMEHSIOTCS ISl CIEHUAIBHOW apMaTyphbl MajbIX
pasmepoB, paboTarorieii mpu Temmeparypax g0 100 °C. Anromunuit o6nanaet Manoil
IJIOTHOCTBIO, YTO JIENIA€T apMaTypy U3 HETO OYEHb JIETKOW. DTO IUIACTUYHBIA METAILI,
XOpOILIO OTJIMBAETCS, JIETKO MOJBEPraeTcs miacTuueckoi oopadortke. Hemocrarkom
SBJISIETCS] MaJIasi IPOYHOCTH IO CPAaBHEHUIO C PAHEE PACCMOTPEHHBIMU KOPITYCHBIMU
Marepuanamu. Temnepatypa minasienus anmtomunus 650 0C, oqHako OH TepsieT Npoy-
HOCTB ITPU 3HAYMUTEIBHO MEHBIIMX TeMIlepaTypax. [Ipu temneparypax okono 600 0C
QJTFOMUHUH U €Tr0 CIUIaBbl CTAHOBATCS XPYNKUMH, U KX MOYKHO UCTOJIOUb B MOPOIIIOK.
Koppo3noHHas cTORKOCTh altOMUHUSA JOCTATOYHO BBICOKA Oiarogaps HaJTu4HIO 3a-
IIMTHON OKHMCHOW IJIEHKU Ha €ro MOBEPXHOCTU. AJIFOMUHUN IJIOXO MPOTUBOCTOUT
JNEHUCTBHUIO IIIECIOYEH.

HuxeneBble cIuIaBbI IPEACTABIISIOT U3 ¢€0s1 HUKEIb ¢ J0OABKaMU Pa3IMYHbIX
MeTauioB. Hukenb 1 ero craBbl 001a1at0T PSJIOM IIEHHBIX CBOMCTB: XOPOIIIO MTPOTHU-
BOCTOSIT J€MCTBUIO MOPCKOM BOJIbI, COXPAHSIIOT MPOYHOCTh U TUIACTUYHOCTH IIPU HU3-
KHX TeMrepaTypax. B untepsaie temmeparyp ot -271 °C mo +600 °C cBoiicTBa Hu-
KeJIsl MPAaKTUYECKU HE U3MEHSIOTCS, YTO MO3BOJISIET UCIIOJIB30BAaTh €r0 U B KPUOTEH-
HOU apMarype, 1 B apMaType, paboTarolieil Ipy MOBBIIEHHBIX Temneparypax. 13
HHMKEJICBBIX CIIJIABOB OTMETHM MOHEJIb, cruiaB 68 % Ni, 28% Cu, 2.5 Fe, 1.5 Mn.
OTOT CIUIaB MIHAPOKO MIPUMEHSETCS U1 apMaTypPbl, SKCIUTyaTUPYEMOM B MOPCKOU BO-
Ie.

Turan - cepeOpucTo Oeblii JErKuil MeTall, UMEET BBICOKYIO TEMIIEPATYPY
IUTaBJICHUS], IPUMEHSIETCS B aBUALIMH, @ TaK e B TEXHUKE KaK METaJlI, XOPOLIO Mpo-
TUBOCTOSIIHNKN Koppo3uu. OHAKO OH UMEET TUI0XUe aHTU(HPUKIIMOHHBIE CBOMCTBA,
YIUIOTHUTENbHBIE NOBEPXHOCTH U3 TUTAHA CKJIOHHBI K 33/IUPaHUI0. B OCHOBHOM M3
ATOr0 METaJlIa U3rOTABIMBAIOT XUMHUECKYI0 apMarypy. CTOUMOCTb €ro BbICOKA, I0-
ATOMY apMaTypa OOIIEITPOMBITINIEHHOTO HAa3HAYCHUS U3 HETO HE M3TrOTABINBACTCS.

dapdop - kepamudeckuit Mmatepruai. Kak 60abIMHCTBO KepamMuK, dhapdop 00-
J1aJ1a€T BBICOKOW XUMUYECKON CTOMKOCTBIO, OTCYTCTBUEM KOPPO3UH, [I03TOMY MPHU-
MEHSETCS JJIsl U3rOTOBIIEHUSI XUMUYECKOM apmatypsl. Hemocratkom dapdopa sBis-
eTCsl XPYIKOCTh M MaJiasi MPOYHOCTh Ha U3THO M pacTshKeHue, Ha cxarue Gapdop pa-
ootaet xopomo. Kak npaBuio, apmarypa u3 apdopa He paccunTaHa Ha BHICOKHE
nasieHus. TemneparypHsiii peaen y ¢papgopa BEICOKUH.



IliiacTMaccsl SBIAIOTCS OPraHUYECKUMU MaTepUaliaMy, OHA TOPIOYU U UMEIOT
HU3KYIO MPOYHOCTh. M3 miiactmacce Juisi M3roTOBJIEHUS apMaTyphbl HAanOoJee MIMPOKOE
MPUMEHEHHUE HAIIUTM BUHHILIACT (TTOJIMBUHUWIXJIOPU/I, TTOJIMXJIOPBUHUI) U MOJUITH-
JeH. [TimacTMaccel 001a1a10T 0YEHb BEICOKOM XMMHYECKON CTOMKOCTBIO, YTO IO3BO-
JISI€T U3rOTaBJIMBATH U3 HUX XUMHUUYECKYIO apMarypy. CTOMMOCTb IJIaCTMAacC HEBBICO-
Ka, I03TOMY B TIOCJIEAHEE BpeMsl MOSIBUIIACh apMaTypa MaJlbIX TMaMETPOB OOIIEero Ha-
3HAYCHMS, BBITIOJTHEHHAS U3 TlacTMacchl. Pabodee maBieHue 3Toi apMaTyphl HUXKE,
YeM METAJUIMYECKOM, OJTHAKO OHA MOKET YCICIIHO MCIIO0JIb30BAaThCS B CUCTEMAX, TJIE
JaBJICHUS HEBENMKU. HegocTaTkomM BUHUILIACTA SIBJISIETCS €TI0 HU3KAask MOPO30CTOM-
KOCTb, YTO HE MO3BOJIAET UCIIOJIb30Bab APMATYPy U3 HETO B YIIMYHBIX YCIOBUSX.

6.2. YIUI0THUTEJbHbIE MAaTEePHAJIBI

VYIIOTHUTENbHBIE MATEPUAIIBI TPUMEHSIOTCS B TOM Clly4ae, Korja MaTepuai
KOpITyca apMaTyphbl HE MO3BOJISIET MOIYUYUTh YJOBIECTBOPUTEIHLHOE KAU€CTBO YILIOT-
HUTEJIBHOU MOBEPXHOCTHU ceyia. B 3ToM ciiyyae mpou3BOAUTCS HAIMJIaBKa KOJell U3
JPYroro Matepualia B IiIaMEHU 3JIEKTPUUYECKON TyTH WU alleTUIIEHOBOM TOPEJIKH C
MOCJIEAYIOIIEH MeXaHUuueCKo 00paboTKON MOBEPXHOCTH KoJjblia. CrutaBbl JJis Ha-
IUTABKU YIUIOTHUTEIBHBIX KOJIEI JOHKHBI 00J1a71aTh XOPOITUMHU aHTU(QPUKIIMOHHBIMU
CBOMCTBaMU, MaJIOW CKIIOHHOCTBIO K 00pa30BaHUIO 3aIUPOB, XOPOIIO NITU(OBATHCA,
00Jya1aTh KOPPO3MOHHOM CTOHKOCTHIO.

JI1st 9TUX TIeNei MPUMEHSIOT OpOH3Y, JIaTyHb, MOHETb-METAJUI, HEP>KABEIOIIYIO CTAIb.
YIUIOTHUTENBbHBIE MOBEPXHOCTH TAPEJIOK BEHTUJIEH, KJIAIIAHOB U IPYTOW apMaTyphl
Majioro JUaMeTpa, Ii€ YCUINS Ha OBEPXHOCTH HE CIIMILIKOM BEJIMKH, YaCTO BBINOJI-
HSIOT U3 HEMETAJNIMYECKUX MaTEpUaJoB - IUIACTMACCHI, pe3UHbl, Koxu. [l apmaty-
PBI KPYIHBIX pa3MEpPOB HEMETAITIMYECKUE MaTEPUaJIbl HE MPUMEHSIOT.

6.3. IIpokiagounbie MaTepHUAJIbL.

[IpoknagouHble MaTEPUANIbI IPUMEHSIOT JUIsl YIUIOTHEHUS KaK MECT COCITMHEHUS
KPBIIIKH ¥ KOPITyCa apMaTyphl, TaK U MECT COSAMHEHUS apMaTyphl ¢ TTPYOOIPOBO-
JIOM, TO €CTh MPUCOETUHUTENBHBIX NAaTPYOKOB. BHIOOp YIIIOTHUTENBHBIX MAaTEPUATIOB
BECbMa LIMPOK, CI0JIa BXOJAT KaK METANINYECKUE, TAK U HEMETAJNIMUYECKUE.

Pe3una nipencraBnset u3 ce0s MPOAYKT TEPMUIECKON 00pabOTKH (BYJIKaHU3AIUH )
CMECH KayuyKa 1 cepbl. DTO OUY€Hb yIpyTUil MaTepuai, 00jJagaeT Majionl IpoYHoO-
CTBIO. PE€3MHOBBIEC YIUIOTHUTEIb HbIE ITPOKIIAAKU MOTYT BBIPE3aThCS WU LITaAMIIO-
BaThCS U3 JIMCTOBOM pe3nHBI, WK (POPMOBATHCS B IpoLiecce ByJKkaHu3auuu. OObIYHast
pEe3MHA BBLACPKUBAECT TEMIIEpaTypsl 10 S0 °C, a crienmanbHas TemiocToiikas 10 140
’C. Pe3una roproua u He JOJKHA IIPUMEHSTHCS TIPU TTOBBIICHHBIX TeMIlepaTypax. Pe-
3WHOBBIC MTPOKJIAJKU B 3aBUCHUMOCTH OT COpPTa Pe3UHBI 001a/1al0T CPeIHEN UIIH BBICO-
KO CTENEHBIO pelaKcallu, TO €CTh CIOCOOHOCTHIO BOCCTAHABIIUBATH CBOIO (hOPMY



MOCJI€ CHSITUS HArpy3Ku. JTO MO3BOJIIET B HEKOTOPBIX CIydasiX UCHOJIb30BATh MPO-
KJIaJIKy TIOBTOPHO MOCJE pa300pKU COCAMHEHUS.

KapToHn ne/u110103Hb1i NPUMEHSETCS JIJIs1 BOJBI M ITapa HU3KOTO JIABJICHUS U MOYXKET
pabotats npu Temmeparypax e 6omnee 120 °C u naBnenun ne Gonee 0.6 Mma. Ipe-
MMYIIIECTBOM TOT'0 MaTepuaa sIBJIsSETCS HU3Kasi CTOMMOCTh U MPOCTOTa 00paOOTKH.
OH xopol1110 YIJIOTHSIETCs, 001a/1aeT MaJioi pejakcalueid, To €CTh He BOCCTaHaBIIMBa-
€T CBOIO (hOpMy TOCIIE CKATHSL.

AcOecT - 2TO HEOPraHUYECKUI IPUPOIHBIN MaTeprall Oeoro 1BeTa, KOTOPhIi
IPUMEHSIETCS TPH MOBBIIICHHBIX U BHICOKUX TeMIeparypax. Belmyckaercs B BUJIE
JMCTOBOTO MaTepuaina, KapToHa wiH muypoB. Cam o cebe acOecT HEeMPOYHbBIN, PhIX-
JIBIA MaTepua, 00J1aaeT TUIOXUMHU aHTU(GPUKIIMOHHBIMU CBOMCTBaMU. [l ymydiiie-
HUs GPUKIIMOHHBIX CBOWCTB MPOKJIAA0YHBIN MaTepual u3 acoecTa 4acto rpaduru-
PYIOT, TO €CTh TIOCHITIAIOT WU HATUPAIOT TOPOIIKOBBIM IPa)uTOM, KOTOPBIHA SBIISIETCSI
XOPOUIUM CMa30YHBIM MaTEpUaIOM.

JIncToBO# MapaHMUT NPEICTABISIET U3 ce0sl MPOIYKT BYJKaHU3AIUU CMECH ac-
0ectoBbIX BOJIOKOH (60-70%), pactBopuTens, kayuyka (12-15%), MuHnepasibHbIX Ha-
nosHuTenei (15-18%) u cepsi (1.2-8.0%) 1 mociienyroero BajiblieBaHusl Mo 00Jb-
ITUM JIaBJICHUEM.

[TapanuT siBNsieTCS yHUBEPCAIBbHBIM MPOKIa0YHBIM MaTepuasoM. [Ipu gaBienun
Boiiie 320 MIla o HauMHAET T€Yb, TO €CTh JOCTUTAETCS MPeIel TEKYYEeCTH, B pe-
3yJIbTaTE YEro BCE HEMIOTHOCTH B COCIMHEHUH 3aMOJIHAI0TCS MaTeprasoM U obecre-
YHBAETCS TEPMETUYHOCTH COCIMHEHHUS. TOIIMHA TPOKIIAJIKH I0JDKHA OBITh MUHH-
MaJIBHOM, OJTHAKO JOCTATOYHOM JIJIA 3alI0JTHEHUSI KaHABOK U HEpoBHOCTEH. [Ipu yBe-
JUYEHUH TOJIINHBI MPOKJIAJIKN TOBBIIIAETCS BEPOATHOCTD €€ BbIIABINBAHMUS, TI03TO-
My HE PEKOMEHIYETCsl CTaBUTh TOJICThIE MPOKIaAKU. [lapaHUT BhIycKaeTcsl B BUJIE
JIMCTOB TOJIIIMHOM J10 6 MM, OH JIETKO PEXKETCA, pyOUTCS, U3 HETO MOKHO BBIPE3aTh
(urypHble NPOKIAAKUA. ITO CaMblil pacCIpOCTPAHEHHBIN MPOKIAJOYHbII MaTepua
JUISl CPEAHUX TUAMETPOB apMaTyphl.

MeTa/inyecKue NPOKJIATKH IPUCMEHSIOTCS KaK IITaTHBIN NPOKJIag0YHbIN
Matepual. Kak mpaBuiio, UCIIOIB3YIOTCS TPOKIIAIKH U3 IIBETHRIX MeTaJlIoB. Hemoc-
TATKOM SIBJIIETCSI HEBO3MOXKHOCTh CAMOCTOSITEIbHOT'O U3TOTOBJICHUS TAKOU MPOKJIATI-
KM, a TaK e OoJIbIIas pejakcalus Hanps>KeHUH.

JIbHsIHAsI MPSAb UCTIOJB3YeTCA sl YILIOTHEHUS pe3b00BBIX coelMHeHui. Pe-
ped MpUMEHEHHE JbHSAHAS MPSAb JOJKHA CMa3bIBA€TCA CYPUKOM, pa3BeACHHBIM Ha
HaATypaiabHOU onude, 4to npuaaet ei ruapodoodHbie cBoiicTBa. HaTypansHas onuda,
B OTJIMYME OT CHHTETUYECKOM, HE BBICHIXAET IPU OTCYTCTBUU KUCIOPOAA, IOITOMY
pe3b00BOE CoeMHEHNE, COOPAHHOE C TAKUM YIUIOTHUTEIEM, MOXKET OBITh JIETKO pa-
300paHo Yepe3 MHOTO JIeT.

JIpHsHAS TIpsaE 00J1a/1aeT XOPOIIEH YIPYTrOCThIO, CTO MO3BOISET IPU MOHTAXKE JaxKe
ceNaTh 9acTh 000POTa B HAIIPABJICHUH Pa3BUHYMBAHUS COSAMHEHUS O€3 OTepH
T€PMETUYHOCTH. ITO OUYECHb BAXKHO ISl IPABUIILHOTO Pa3BOPOTa TPYyOONPOBOIA ITPU
MOHTaXe.



Jlenta ®YM Tak e mpuMEHSETCS A7l TePMETH3AIUHN PE3b0OBBIX COCTUHEHHI.
Cokpamenne ®YM o3HauaeT GTopniacToBbIi YIVIOTHUTEILHbIA MaTepHaJl.
dropmacT 06s1agaeT HU3KUM MPEIEIOM TEKYUYECTH, TO €CTh JIETKO YIUIOTHsAeTCs. OH
TEXHOJOTUYEH B IPUMEHEHUH, BbIITYCKAETCS HA KAaTyIIKaX B BUE JICHT Pa3Iu4HON
ToJMMHBI. OJTHAKO OH IIPAKTUYECKH HE 00Ja1aeT peraakcaluueil, 4To He TI03BOJIAET
pu cOOpKE COETMHEHUS MPOU3BOAUTD AK€ YACTUUYHBIN MOBOPOT B TyObl B 00OpaTHOM
HaIIpaBJICHUH, TO €CTh PA3BUHYNBAHMSL.

6.4. I'epmeTn3upyrwime MaTepuaJibl

['epmeTu3upyrolme MaTepuaibl 00eceynBalOT FepMETHYHOCTh ApMaTYPHI 10
OTHOILIEHUIO K paboyeil cpene, NpensTCTBYs NepeTeKaHuio pabouei cpesibl B OKpY-
YKAIOIIYIO Yepe3 3a30pbl & MECTAX MTPOX0/1a OpraHa yIpaBJICHUs apMaTypOu 4epes
KOPITYC WJIM KPBILIKY KOpITycCa.

CanpHuKOBasi HAOMBKA IPUMEHSETCA OYEHb IIUPOKO OJarogapsi NpocToTe 3a-
MEHbI, HU3KOM CTOMMOCTH, IIUPOKOMY BbIOOPY MaTepuanoB. J1jist HAOUBKU MPUMEHSI-
10T Pa3JIM4YHbIE MATEPHUAIIBIL:

® XJIOMYATOOyMAasKHbIe MAaTEPHUAJIbI
MEeHbKA
acOecTOBBIH HIHYP
rpagut
TaJIbK
CTEKJIOBOJIOKHO
¢propmiact

Haunbosnee npeanoyTUTENBHO CO3JaHNE HAOMBKY U3 paHee 0T(HOPMOBAHHBIX KO-
nen. Konblia HaOMBKY TOKHBI YKIIAABIBATHCS TAK, YTOOBI pa3pes3 MpeablyIero
KOJIbI[A TIEPEKPHIBAJICS CIAEAYIOMUM KoJiblioM. CabHUKOBAsI HAOMBKA U3 XJIOMYATO-
OyMa)KHbIX MaTe€pUaoB, MEHbKHU U acOecTa BBITYCKAETCs B BUJIE ITHYpa MPsIMO-
YIOJIBHOTO CEUYECHUS.

@TOpIUIACT IPUMEHAETCA PU HAIUYNUUA arpeCCUBHOMN CPENbl NN IIPU NIOBBI-
HIEHHBIX Temneparypax. ['padur ucnonap3zyeTcst kak CMa304HbBIN MaTepua Wi Kak
caMoCTOsITeNIbHAasl HAaOMBKa IPU BBHICOKUX TeMIIepaTypax.

6.5. Cma3kun

[1o Ha3HA4YEHUIO CMA3KH , UCIIOJIB3YEMBIE B apMaType, NOAPA3ACISIIOTCS Ha Clie-
IYIOIIUE TPYIIIIBL:

¢ AHTU(PPUKIHUOHHBIE

® 3alMTHbIE

® VIUIOTHAKOLIHE



Cmasku JensTcs Ha Tpynibl B 3aBUCMMOCTH OT paboyeit Temneparypsl. B oc-
HOBHOM MPUMEHSIIOT CMa3KH Ha OCHOBE HE(PTENPOAYKTOB, PU BHICOKUX TEMIIEpaTy-
pax B COCTaB CMa3KH BXOAUT KOJJIOMIHBIM WM YellyiuaThlil rpaduT, 0JIHAKO B MPH-
CYTCTBHMH BOJIbI M KUCJIOPOa rpaduT paboTaeT kak 00pa3uBHbIi MaTepuain. Ilepcnek-
TUBHO IPUMEHEHUE KPEMHUN-OPraHUYECKUX KUIKOCTEH.



7. OBO3HAYEHUE APMATYPbBI

B Haieill ctpane npuHATa MapkKUpOBKAa U 0003HAYEHHE apMaTypbl IO CUCTEME
LKBA (LlenTpasibHOE KOHCTPYKTOPCKOE OI0pO apMaTypocTpoeHusi). B coorBeTcTBUM
C TOM cUCTEeMOM 0003HaYEHUE apMaTyphl CTPOUTCA U3 IU(PPOBro U OYKBEHHOT KOJa
OCHOBHBIX JIAHHBIX - BCETO 6 3JIEMEHTOB.

Tun apmartypsl - nudpoBoe 0003HaAUCHUE
10 - xpaH MPOOHO-CITYCKHOM
11 - xpan nns TpybompoBoaa
12 - 3anopHoe yCTpOHCTBO
13,14,15 - BeHTUIIb
16 - knanan oOpaTHBINA NOABEMHBIN U IPUEMHBIN C CETKON
17 - xmanan nperoxXpaHUuTEIbHbBIN
19 - oOpaTHBIN TOBOPOTHBIN
21 - perynarop aBlIEHUs «IOCIIE ce0s»
22 - KJIanaH 3arnopHbIi
25 - KJaraH peryJupyronmn
277 - KJIaliaH CMECUTEIIbHBIN
30,31 - 3aaBMIKKa
32 - 3aTBOp
45 - KOHIEHCAaTOOTBOIYNK

Matepuan kopmyca - OyKBeHHOE 0003HaUeHHUE
C - CTaJIb yIJIEpOJaUCTas
JIC - JETHMpOBaHHAas CTajlb
HXK - HEp>KaBerollasi, KOPPO3HOHHO-CTOMWKAs
9 - YyI'yH CEpbIU
K4 - KOBKUH YyI'YH
BU - BLICOKOIIPOUHBIN YyTYH
0 - naTyHb WK OpoH3a
a - AIIOMUHUN
MJI - MOHEJIb-METAI
I - [JlacTtMacca
BII - BUHUILJIACT
TH - TUTaH
K - Kepamuka, hapdop
CK - CTEKJIO

Tun npuBoja - mudposoe obo3HaueHHE (0gHA I PA)
3 - MEXaHMYECKNU C YEPBAYHOU Nepeayen



4 - MEXaHUYECKNN C HWJIMHAPUYECKON nepenaden
5 - MEXaHUYECKNN C KOHUYECKOU nepeaayen

6 - MHEBMATUYECKU

7 - TUAPABINYECKUAN

8 - BJIEKTPOMArHUTHBIN

9 - snekTpUUECKUit

Homep pa3pa6orku koHCTpyKInHU 10 Katajory [IKBA - nBy3HauHoe mudpoBoe
0003HauyeHue

MarepuaJ ymiioTHUTEIbHBIX KoJIell - 0yKBeHHOE 0003HaueHNe
Op - OpoH3a U JaTyHb
OT - 6a60uT
CT - CTEJUTUT
Cp - COpMauT
MH - MOHEJTb-METaJlT
K - KOXa
HXK - HEpKaBEIoIIas CTaidb (KOPPO3MOHHO-CTOMKAS)
HT - HUTPOBaHHAas (a30TUPOBAHHAS) CTAJIb
p - pe3uHa
n - IuractMmacca (KpoMe BUHHILIACTA)
BIl - BUHUILJIACT
bt - propmmact
3 - H00HUT
Ok - 6e3 KoJblia (Ce/I0 BRIMIOJHEHO MPSMO Ha KOPITyCe)

Cnoco0 HaHeceHMs] BHYTPEHHEr0 MOKPBITHSI KOpIyca - OyKBEeHHOE 0003Ha-
YeHUe
I'M - TYMMHUPOBaHUE
M - SMAJIMPOBAHUE
0 - QyrepoBaHuE MIACTMACCOM



8. YCJIOBHBIE OBO3HAYEHUSA APMATYPbBI

['padmyeckue 0603HaUCHUS PA3IUYHBIX TUIIOB apMAaTyphl Ha YepTexkax peria-
menTupytorcss 'OCTamu. Huxe npuBoguTcst cniucok o003HaueHui 1uist Hanbosee
pacipoCTpaHEHHBIX BUIOB apMaTyphl.

Taomuna &.1

YcnoBHbie rpadguueckue 0003HaueHUs TPYOOIPOBOIHOM apMaTypbl

Ha TUAPABINYICCKUX U ITHCBMATUYCCKUX CXEMAX

Apmartypa

Oo0o3HaueHue

Apmarypa

Oo0o3Haye-
HHEe

Knanan (BeH-THJIB)
3alOpHbIN:
IIPOXOHOM

yIJIOBOM

3aaBMIKKA

3acJIoHKa
Kpan:

IIPOXOHOM

YIJIOBOM
Knanan (BeH-THIIB)
peryJIupyrommii:

MPOXOIHOU
yIJIOBOM

Kpan TpexxogoBoii

Knanan (BeH-THIIB)
TPEXX010BOM

X KX XX T X X

Kianan npexoxpanu-
TeJIbHBI:
IIPOXOHOM

yIJIOBOM

Peryasitop naBienus:

«I0 ce0sy

«1ocie ceos»
Kinanan o0paTHblii:

MO HLEMHBIN
MPOXOTHOU

MTOBOPOTHBIN
(3axJIomKa)
IIPUEMHBIH C
CETKOU

Kuianan apocceabHbIi

Kianan peaykunoHHbII

KonnencaToorBoa-4uk

..................

[Tpogomxenue Tadm. 8.1




ApmMmartypa Oo6o3Hauenue ApmMmartypa Oo6o3Hauenue
ApmMmartypa O6o3HaueHne ApMmarypa O6o3HaueHne
Kaanan 6bicTpo- Bo3nyxooTBoauuk
AeHCTBYHOLIMA: (BaHTY3) _?_

Ha OTKPBITHC
(HO)

Ha 3aKpbITHE

(H3)

S

i




