JlaHHb1i (a1 npeacTaBiieH UCKIIOYUTEIBHO B
O3HAKOMUTEJIbHBIX LEJISX.

YBakaeMbIi UUTATENb!

Ecnu BBl ckonupyeTe AaHHBIN (aitn,

BBl 10/KHBI HE3aMEJIUTENIBHO YAAIUTD €TI0
cpa3y MocJjie 03HAKOMJIEHHUS C COAEPKAHUEM.
Konupys u coxpansis ero Bel npuHumaere Ha cebs
BCIKO OTBETCTBEHHOCTb, COTJIACHO JIEMCTBYIOLLIEMY
MEXYHApOHOMY 3aKOHOATEJIbCTBY .

Bce aBTopckue mpaBa Ha JaHHBIN (Dai
COXPAHSIOTCS 32 MPaBOOOIagaTEIIEM.

JI[r000€e KOMMEpPUYECKOE U HHOE UCIIOJIb30BAHUE
KpOME MpeIBAPUTEIBHOI0 03HAKOMJICHHUS
3alpeLIEHO.

[IyOnukanus J1aHHOIO JJOKYMEHTA HE MPECIeayeT
HUKAKOU KOMMEPUYECKOU BbIr0Jibl. HO Takue
NOKYMEHTBI CIIOCOOCTBYIOT OBICTpEUIIEMY
npoPeCCUOHATIBHOMY U TYXOBHOMY POCTY
YUTATEJICH U ABJISIOTCS PEKJIaMON OyMa)KHBIX
U3JaHUM TaKUX JIOKYMEHTOB.
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BBEAEHHUE

TpyOomnpoBoaHast apMatypa npeacTaBisieT coO0M ycTpoicTBa, MpeIHa3HAYEH-
HBI€ JIJISl YTIPABIICHUS MOTOKAMH KUAKOCTEN WM ra30B, TPAHCTIOPTUPYEMBIX B TPYOO-
MPOBOJIHBIX CUCTEMAX.

Apmarypa - HeoTbeMIIeMas 4acTh JH000H TPyOOIIPOBOIHON CUCTEMBI. Pacxobl
Ha HEe COCTAaBJISIIOT, Kak mpaBmiio, 10-12% kanuTanbHbBIX BIOKEHUS U SKCILTyaTallk-
OHHBIX 3aTpart. [Ipu paboTe B pa3IMUHBIX CUCTEMaxX apMaTypa MOJABEPraeTcsi CaMbIM
Pa3JIMYHBIM BO3AECHCTBUSIM: BBICOKMM M HU3KHUM TEMIIEpaTypam, 3HAUYUTEIbHBIM J1aB-
JICHUSIM, BUOpAIUsIM, BO3JICHCTBUIO arpeCCUBHBIX KUIAKOCTEN. BeaeacTBue atoro
TpeOOBaHMsI, MPEIBABISIEMBIE K apMaType, Ype3BbIUaiiHO pa3HOOOpa3Hbl. OCHOBHBIE
U3 HUX - IPOYHOCTh, YBEIIMUCHHUE CPOKA CITY>KObI, HAJACKHOCTh U JIOJTOBEYHOCTD,
HU3Kasi CTOUMOCTh ¥ TEXHOJIOTUYHOCTh M3TOTOBJIEHUS, B3PhIBOOE30MIACHOCTh, KOPPO-
3MOHHAs! CTOMKOCTD - SBJISIIOTCS] IPOTUBOPEUUBBIMHU U HE MOTYT OBITh 00€CTICUEHBI
OTHOBpEMEHHO. 1103TOMyY Ha CerogHsAIHNN IEHb CYIIECTBYET OTPOMHOE KOJIMYECTBO
Pa3IMYHBIX KOHCTPYKIUM, KaXK/1asi U3 KOTOPBIX MPEACTABIISIET ONPEAECICHHBIN KOM-
MPOMUCC MEXK]Ty ITUMHU MPOTUBOPEUUBLIMU TPEOOBAHUSIMU.

Panblie 3a1aun n3ydeHus pa3inuHbIX BUAOB apMaTypbl CTYJICHTAMU CHIEIHATb-
Hocty TI'B Bo3naranvch Ha TEXHOJOTHYECKUE MPAKTUKHU: 03HAKOMHUTEIbHYIO, pado-
Yy10 U TexHosiornyeckre. OQHaKo B CBSI3U C YMEHBIIEHUEM KOJIMYECTBA YAaCOB, OTBO-
JIMMBIX Ha MIPAKTUKY, a TAaK¥Ke C PE3KUM COKpAIICHUEM TTPOU3BOICTBEHHOM 0a3bl JJis
HOPMAJIBHOTO MPOXO0KIEHUS IPAKTUKU B CBSI3U C 3aKPBITUEM WJIA COKPALLIEHUEM MHO-
I'UX MPEANPUITHIA, BOSHUKIIA HEOOXOIUMOCTh pa3pabOTKU CIIEUAILHOTO Kypca,
MpeIHa3HAYEHHOTO BOCTIOJHUTH 00Pa30BaBIIUIACS MPOOEIT B IpOorpaMMe MOArOTOBKH.

[enpio kypca « TpybompoBoHas apMaTypay SIBISIETCS 3HAKOMCTBO CTYICHTOB C
MHOT000pa3ueM CYIIECTBYIOIIUX TUIIOB ApMATYpPhl, MPUHITUITUATIHBIMUA PA3THUYUSIMU
OTAEIBHBIX KOHCTPYKIHMI, TPEUMYILIECTBAMU U HEAOCTATKAMHU CYILECTBYIOIIUX TUIIOB
apmatypbl. CTyJIEHTbI JOJKHBI YSICHUTh OCHOBHBIE TPEOOBaHUS K apMaType U MPUH-
IIUIIBI €€ BBIOOpA JJIs1 KOHKPETHON CUCTEMBI, 03HAKOMUTBHCS C TIPUHATON CUCTEMOM
ob6o3nauenuit apmatypsl u 'OCTamu Ha ycioBHO-Tpadudeckue n300pakeHus pas3-
JIMYHBIX BUJOB apMATYpPhI B CXEMax.



1. OCHOBHBIE TEPMUMHBI U OITPEJAEJEHUSA

TpyOonpoBoaHO# apMaTypoii Ha3bIBAKOT YCTPOHCTBA, MOHTHPYEMbIE Ha
TPyOONpoOBOAaX, KOTJIAX, alllIapaTax, arperarax, eMKOCTAX M IPyruX YCTAaHOB-
Kax, MpeJHa3HAYeHHbIe I YIPaBJIeHUs IOTOKAMHM cpel MyTeM OTK/IIYeHHs
TPYOOIIPOBO/IOB MJIH MX YYACTKOB, pacnpeaejeHue MOTOKOB 10 TpedyeMbIM Ha-
NpaBJICHUAM, PeryJIMPOBaHMA PA3JIMYHBIX IapaMeTpoB cpeasbl ( AaBJjieHus P,
pacxona G, remnepatrypsl T u T.1.), BBIIyCKa cpelbl 10 TpedyeMoMy HampaBJie-
HMIO H T.JI. IIyTeM U3MEHEHHs MPOXOHOI0 CeYEeHHUsI B padoyeM OpraHe apmMary-
PbI.

Jlanee B onyMcaHuM TEPMUH «TPYOOIIPOBOIHAS apMaTypa» 3aMEHEH COKpaIllCH-
HBIM 0003HaueHneM TA.

B npaktuke noa repmMmuHoM TA 4acTO MOHUMAIOT U COCTMHUTEIIbHBIE YaCTH
TpyOONpPOBOOB, OJTHAKO B JAHHOM KYpCe 3TH JI€Tajlu CUCTEM HE pacCMaTPUBAIOTCH.
B nienom, Ha Ham B3rJIsi1, IO OTHOLIEHUIO K HUM Te€pMUH TA SIBIIETCSA HE COBCEM
MOAXOASAIIMM. bosee COOTBETCTBYET TEPMUH «COECAUHUTENBHBIE AETAIN». AHAJIOTHY-
HBII TTOIXO/] IPUHSAT B 3apyO0eKHOM MTPAKTHKE, T/I€ TI0J00HBIE IeTAIM HAa3bIBAIOT CJIO-
BOM (DUTTHHI.

Cnenyet 0co00 MOAYEPKHYTh, YTO MPUHIMITHAILHO HUYETO JPYroro, Kak mepe-
KPBITHS IMPOXOJIHOTO ceueHus, B TA He npoucxoaut. Kakue O6b1 QYHKIIUN HE BBITOJI-
Hsuta TA, IpuHIIMI €€ IeMCTBUSI OCHOBAaH TOJIbKO Ha U3MEHEHUH MPOXOJHOTO ceue-
HHUS TTOTOKA. Tak, B CMECUTENIM KYXOHHOM MOMKH WJIM BAHHOW KOMHATBI MbI PETYJIU-
pyEeM TEMIIEpaTypy BOJbI, U3MEHSS COOTHOIICHUE IMTOTOKOB XOJIOJTHOW U TOPAYEH BO-
IIbl, OJTHAKO JIOCTUTAETCA 3TO TEM, YTO U3MEHAECTCSA MPOXOJHOE CEUCHUE JJIST KAXKI0TO
U3 MOTOKOB. Perynarop gaBieHusi, yCTaHABIMBAEMbId Ha Ta30BOM OAJTIOHE, TTO/JIEP-
YKUBAECT IMOCTOSIHHOE JIABJIEHUE MEPE] Ta30BbIMU FOPEIIKAMH, aBTOMATUYECKN U3MEHSA
MPOXOJHOE CEYEHUE ISl TOTOKA ra3a Tak, 4To MpU TPeOyeMOM pacxoe U30bITOUHOE
JIaBJICHUE TACUTCS B TPOXOITHOM CECUCHHH.

KoHcTpykius apMaTypsl B 00IIEM CITydae COAEPIKUT CIASAYIOMNE OCHOBHBIC
3JIEMEHTHI: KOPITYC C IPUCOSANHUTEIbHBIMU MMaTPyOKaMu, KPBIIIKY KOpIyca, pado-
YW OpraH, NPpUBOJI.

Paboumii opran apMatypbl COCTOUT M3 ABYX JIEMEHTOB - CEJIJIa U 3aTBOPA.
CenJio sBIISICTCSI HETIOJBU)KHOM YacThiO pabouero opraHa, pacrioJio)KeHO Ha KOpIyce
U TIPEJICTABIIACT U3 ce0sl KaHaJl WJIM OTBEPCTHE IS MPOX0/1a MOTOKA, OKPYKEHHOE
VIUIOTHUTEJIBHOM TOBEPXHOCTHIO, K KOTOPOU JOJIKEH MJIIOTHO NPUMBIKATh 3aTBOP.
3aTBOp SABISETCS MOABUKHOM YaCTHIO pabOUuero opraHa u MpecTaBiseT u3 ceos ae-
TaJib WU KOHCTPYKTUBHO OOBbEIMHEHHYIO IPYIINY JeTajle, MpeHa3HaYeHHbIX JIJIs
MEPEKPBITUS IPOXOJHOTO OTBEPCTHUS CEJIA U MTEPEMEMIAIOITYIOCS UIIN TOBOPAYU-



BAIOIIYIOCS] OTHOCUTEIBHO CeJia. 3aTBOP UMEET YIUIOTHUTENBHOE KOJIBLO JIJIS TOCa-
KM Ha CeJJI0 U TepMeTHU3aluu padovero oprata.

VYrpaBneHue apMaTypoid OCyIIEeCTBIISI€TCS IPU TOMOIIM AeTalleld, 00pa3yomux
MOJBM)KHOE COEMHEHME (ILITOK WM IIMUH/ENb) B KPBILIKE KOpPITyca WK KOpITyce.
DTO NOJABMKHOE COETMHEHHE TePMETU3UPOBAHO 110 OTHOLIEHUIO K BHEIIHEH cpefe.

Jl71st mepeMelieHus 3aTBOpa UCIOJIb3YIOTCS Pa3IMYHbIe MEXaHU3MBbI, Yallle BCEro
BUHTOBas mapa. [Ipu ucoap30BaHUN BUHTOBOM Maphl CTEPKEHB, HA KOTOPOM 3aKpeT-
JIeH KJIallaH 3aTBOpPa, MMEET BUHTOBYIO pe3b0y U HaszbiBaeTcs mmnuHaeaeM. [1o pe3nde
HIMUHJENS IEPEMEIAaeTCsl X00Bas raiika, sBIIAIOIAascsS BTOPbIM 3JIEMEHTOM BUHTO-
BOi1 mapsl. Ecnu ke 3aTBOp mepemeriaercs BO3BpaTHO-MIOCTyNaTeNIbHO 0€3 BpalleHus,
TO CTEP>KE€Hb HA3bIBACTCS IITOKOM. [Ipy pyyHOM yrpaBieHUU WU 3JIEKTPUIECKOM
IPUBO/JIE Yallle UCIIONIB3YIOT HIMUHAETbHYI0 TA, a Npu HAIMYUK MEMOPAHHOTO WX
MOPIIHEBOIO MPUBOJIA AJIsl IEPEMELICHHMSI 3aTBOPA UCIOIb3YETCs ITOK.

[Tpu pabote TA ee KOHCTPYKTHUBHBIC AIEMEHTHI COMPUKACAIOTCS ¢ Pa3IHYHBIMH
MOTOKaMU cpefl. Paznuuaror ciemyromme BUIbI CPe:

* padouas

* OKpY:Kamomas
* KOMAaH/HAasA

* yHnpaBJIsilomast

Pabouasi cpena - 310 cpena, i ynpaBiIeHUs IOTOKOM KOTOPOI U IpeiHa3Ha-
YyeHa apMaTypa, TO €CTh TOT IOTOK, KOTOPBIN IIPOTEKAET uepe3 pabounii opran apma-
TYpBHI.

Oxpy:kapmas cpeaa - 3To cpeaa, KoTopas OKpykaeT Kopiyc apMmarypsl. Haiue
BCET0 OKpPY>KAIOIIEH Cpesloil sIBIIseTCs BO3yX, OJHAKO MOTYT ObITh U JpyTUe BapuaH-
Thl. Tak, 1715 CyJOBOM apMaTypbl OKpY’Karolel cpeiod MOKET ObITh MOPCKasi BOAA,
U1 He(PTAHOM apMaTyphl - chipast HeTh U T. 1.

KomanaHas cpeaa - 3To cpefia, mocpeICTBOM KOTOPOH MepeaaeTcs ypaBIsiio-
M UMITYJTIBC A7 paboThl apMatypsl. [Ipu ucmonbp30BaHNH MTHEBMOABTOMATHKH 3TO
MOJKET OBITh CXKaThI BO3YX, MPU UCTIOIB30BaHUU TUAPOABTOMATHUKH - MAcio. J{is
MHOTHUX PETYJIATOPOB POJIb KOMAHIHOM Cpe/Ibl BRIMOIHSIET caMa pabouasi cpena, me-
penasas o TpyOKe UMITyJbe AaBieHus. [Ipu ncmoib30BaHUN AIIEKTPOABTOMATUKY U
ANEKTPONPUBOAA KOMaHIHAs cpeia OTCYTCTBYET, TaK KaK YIPABIISIOMIUNA UMITYJIbC
SIBJIIETCSI DJIEKTPUUCCKUM.

Yupasasilomasi cpeaa - 3To cpefia, KoTopasi OCyIIECTBISET CUIOBOE BO3IEHCT-
BUE IS IepeMellieHrs: paboyero opraHa apMatypsl B Tpedyemoe nosioxxenue. OHa
uMeeT Mecto b B TA, cHaOKeHHON THEBMO WM TUAponpuBoAoM. Pons yripas-
JISOLLEN Cpe/ibl BO MHOTHX PETYJIATOpaXxX BHIMOJIHSIET padoyas cpesia, Tak Kak rnepe-
MeleHUe padovero oprana npouCcXOoAUT MO/ IaBICHUEM paboueii Cpeibl.



2. KTACCU®UKALIUS TPYBOIMMPOBOJHOM APMATYPbBI

Knaccudukanusa TA ocylecTBIs€TCs MO pa3IMYHbIM MPU3HAKAM.

I1o 11esieBOMY Ha3HAYEHMIO TA noapasessercs Ha CIeyoIine TPYIIbL:
® IPOMBILLICHHAS

® CaHTEeXHHYeCKasi

e JjabopaTtopHas

Mpombimiennas TA npenHazHayeHa JUisl yCTAHOBKHM Ha TPyOOIIPOBOJaX U
TEXHOJOTMYECKHUX YCTaHOBKaxX paznu4Horo npoduis. OHa nojapaszensercs Ha apMa-
Typy 001ero Ha3HAYeHHUs, IPEIHA3HAUYCHHYIO Ul YCTAHOBKH B CHCTEMaX, DKCILTya-
TUPYEMBIX B OOBIUHBIX YCIOBUSX, U CHENHAIBHYIO0, K KOTOPOH IPEIBIBISIIOTCS 0CO-
Oble TpeOOBaHUS B CBSI3M CO CENU(DUUECKUM XapaKTepOM CUCTEM, B KOTOPBIX OHA
yYCTaHOBJICHA.

CanTexnuueckas TA npenHa3HaueHa Jj1s1 YCTAaHOBKM BO BHYTPEHHUX CaHUTap-
HO-TEXHUYECKUX cucTemax 3aaHuil. K Heil oTHocsATCs BOogopa300pHbIE KpaHbl, CMECH-
TENH.

JlabopaTtopuasi TA siBnsieTcs, Kak IpaBuiIo, apMaTypoil HEOOIBIIUX Pa3MEPOB.
Ona uMmeer cnenupuUecKyro KOHCTPYKIIHUIO B CBSI3U C TEM, UTO K HEMl MPEAbIBIAIOTCS
COBEpIIEHHO 0co0ble TpeboBaHusa. OHa, KaKk IPaBUIIO, HE pacCUUTaHa Ha padoTy Npu
OOJBIINX ABICHUIX U TEMIIepaTypax.

IIo o01acT IpuMeHeHuss TA moapasaenseTcs Ha CIIEAYIONIHe TPYIIIbL:
® NapOBOASIHANA

razosast

He(dTaAHAS

JHEpreTuvecKas

XUMHUYECKast

cyaoBasi

pe3epByapHast

IpoBoasinas TA sBnsieTcst HanboJIee XapaKTEPHOH /7Sl UCTIOIB30BAHUS B CHC-
TeMaX OTOIUJICHHSI, BeHTUJISIIMK U TeruiocHaOkeHusi. CaMo Ha3BaHHE TOBOPHUT O TOM,
YTO OHa IpeIHa3Ha4YeHa JjIsl paboThl HA BOJIE U Mape. JTa apMaTypa BBIITYCKaeTCs Ha
MIUPOKHM TUara3oH pabouux JaBJIeHUN U TEMIIEpaTyp.

JHeprernueckasi TA sBisieTCs, Kak MPaBUIIO, MAPOBOSHON apMaTypou, mpe/-
Ha3HAUYEHHOM I pabOThI PU BHICOKUX JIABIICHUSX U TEMIIEpATypax, XapakTePHBIX
JUTSL KPYTTHBIX SHEPTeTUYECKUX KOTIIOB, TYPOUH U IPYTUX YCTAaHOBOK. DHEpreTuye-



CKH€ TapoBbIe KOTJIbI AKCIUTyaTHUpytoTcs npu AaBienusx 300 u 6oxee atmocdep, a
Temmeparypa napa npessimaer 500 °C. Ctojib BICOKHE paboune nmapamMeTpsl IpeIb-
SBJIAIOT J)KECTKUE TPeOOBaHUS K MaTeprally U KaueCTBY pamaTyphl.

I'azoBas TA npenna3zHaueHa /il yCTAHOBKH B cUCcTeMax razocHaokenus. K Heit
PEABABISIIOTCS MOBBIIIEHHBIE TPEOOBAHUS FEPMETUYHOCTH B CBA3U C MOXKApO U
B3pPBIBOOMACHOCTHIO paboyeil cpebl.

Hedranas TA aBiserca apmMaTypoi, IpeIHA3HAYEHHOW JIJIs1 YCTAHOBKH B CHC-
TeMax M TPyOOIPOBOIax, MO0 KOTOPHIM TPAHCTIOPTUPYETCS ChIpast HEPTh U HEPTEIPO-
JTYKTBI. DTa apMaTypa J0JDKHA 00J1a71aTh TTOBBIIIEHHON KOPPO3UOHHON CTOMKOCTHIO B
CBSI3M C T€M, UYTO HE(Th SABJISETCS BEChbMa arpeCCUBHOM CPEION.

Xumuyeckas TA npenHazHaueHa /sl pabOThl Ha OU€Hb arpECCUBHOMN Cpele,
BKJIIOYAsi KOHIIEHTPUPOBAHHBIE KUCJIOTHI U IIEJI0YU. JTa apMaTypa B OCHOBHOM IpH-
MEHSIETCSI B XUMHUYECKON MTPOMBIIIEHHOCTH U He XapakTepHa s cuctem TI'B. Oc-
HOBHBIM CPEJICTBOM IOBBIILICHUS KOPPO3UOHHON CTOMKOCTH 3TOM apMaTypbl ABJISETCS
VICTIOJIb30BaHUE CIIENMANIBHBIX MATEPHAJIOB JIJIS KOPITYCa U JETaJeu.

CynoBasi TA pazpabatbiBaeTCs JJIs1 UCIIOIb30BaHUs Ha (PJIOTE€ U MOPCKHUX CO-
opyxeHusix. OCHOBHBIM TpeOOBaHUEM K HEH SIBJISIETCS BBICOKAsi CTOMKOCTh K BO3JICH-
CTBUIO MOPCKOM BOJBI, HAZAEKHOCTh, HEOObIINE TA0APUTHI U BOBMOXKHOCTh paOOTHI B
PA3JIMYHBIX NOJIOKEHUSX B YCIOBUSIX KAUKH.

Pe3epByapnas TA npenHazHadeHa U1 yCTAaHOBKHU Ha PE3EPBYapaxX U EMKOCTSX.
OCHOBHOM OTIIMYUTEIBHOMN €€ YEPTOU SIBISETCA HATUYNUE OJHOTO MPUCOEANHUTEIb-
HOT'O KOHIIA, a HE IBYX, KaK Y OCTaJIbHBIX TUIIOB apMaTyphl.

I1o npuHUIMNY YIIPABJIEHUS M IeMCTBUS TA nopaszensercs Ha clie-
JYIOIINE TPYIIITHL:
e ynpasJjsieMasi
a) C py4HbIM IPUBOJIOM
0) ¢ MEXaHUYECKUM MPUBOJIOM
B) 10T TUCTAHIITMOHHO PACIIOJIOKCHHBINA ITPUBOJT
® ABTOMATHYECKH JIeHCTBYIONIAsI (ABTOHOMHAS)

Yunpasasiemas TA otiauvaercst TeM, 4To nepeMenieHrue padbovero oprasa ocy-
LIECTBJISICTCS 34 CUET BHEIIHETO CUIIOBOTO BO3/IECTBUS OT HEKOTO BHEIIHETO UCTOY-
HUKA SHEPTUU - PYYHOT'O YCUIHS, SJIEKTPUUECKUM MOTOPOM, ITHEBMOIIPUBOJIOM HJIU
TUAPOLMIMHAPOM. Yrpasisiemas TA moj IMCTaHIIMOHHO PACIIOIO0KEHHBIN IPUBOT
OTJIMYAETCS] HAJIMYMUEM CIIEIUAIbHOW MEXaHUYECKOW MEPEAAyH, IMTO3BOSIOIIEN OTHE-
CTH UCTOYHUK CUJIOBOT'O BO3JIEMCTBUS OT CaMOU apMarypsl. Tak, HalpuMmep, ornepaTop
KOTEJIbHOM YIIPAaBJISIET 3aBU>KKOM HA TAPOIPOBOJE, HAXOIAIIEHCS HAJl KOTJIOM, CaM B
ATO BpeMsl HaxXoIsICh Y (PpOHTA KOTIIA.



VYnopasnsemas TA MoxeT ObITh CHa0KeHa JOMOJHUTENBHO CHUIIOBOM BO3BPATHOM
NPY>KUHOM, BO3Bpallaroiieil pabounii opran B OnpeieIEHHOE MOJI0KEHHE TP OT-
KIIFOUEHUU YIPABJISAIONIETro Bo3aecTBus. [Ipy nogaye ynpasisiomero CuiaoBoro Bo3-
JEWCTBUS OHO MPEOI0JICBACT JSHCTBUE BO3BPATHOM MPYKUHBI U TIEPEBOIUT pabounii
OpraH B JIpyToe€ MOJ0KEHUE. B 3aBUCUMOCTH OT TOr0, B KAKOM MOJIOKEHUH HAXOIUT-
cs1 paboumii opraH Takoi apMaTyphl MPU OTCYTCTBUM (CHATHUHU) YIPABISIOIIETO BO3-
nenctBus, ObiBacT TA «<HOpMAJIBLHO OTKPBITAsH» U «KHOPMAJBHO 3aKpbITasy. Kak
MpaBUJIO, TaKasi apMaTypa MPUMEHSETCS JIJIsl TIOBBIIIEHUS 0€30MTaCHOCTH pabOTHI yC-
TaHOBOK M CUCTEM U MPETOTBPALICHUS aBAPUNHON CUTyallU, TO €CTh BBIIIOJIHSET
dbyakuu 3amuThl. Tak, HampuMep, TP OTKIFOUYCHUN dIEKTPOCHA0KEHUS KOTEIHLHOM
KJIaTllaH Ha TOTUIMBHOM TPYOOTPOBO/IE TODKEH CaMOITPOU3BOJIBHO BEPHYTHCS B 3a-
KPBITOE IMOJIOKEHUE, YTO NPEIOTBPATUT B3PBIBO U M0KAPOONACHYIO cuTyauuto. Cie-
JIOBATEIIbHO, 3/IECh CJIEIYET UCIOIb30BaTh TA B HCIIOJIHEHUU «HOPMAJIBHO 3aKPbl-
Tasp». TA kanopudepHoil yCTaHOBKH BEHTHIISILIUH OJKHA ObITh BHIIOJHEHA B UCIIOJI-
HEHUU «HOPMAJIbHO OTKPBITas», YTOOBI MPU OTKIIOYEHUH YIPABIIAIONIEr0 CUTHAJA
rapaHTHPOBATh MIPOTOK TEIJIOHOCUTENS uepe3 Kanopudep u NpeJoTBPATUTh €ro Ie-
peMep3aHue.

ABTOMATHYECKH JeiicTByOIAass TA OTIMYaeTCs TEM, YTO YIIpaBJICHUE U pabo-
YU UK OCYIIECTBIISETCS TOJIBKO JACHCTBUEM caMoll paboueit cpesipl 0e3 Kakux-
JA1M00 MOCTOPOHHUX MUCTOYHUKOB 3HEPruu. K 3TOMy THITy OTHOCSATCS 0OpaTHbIE Kia-
NaHbl, CpadaTHIBAIOIINI MO ACHCTBUEM U3MEHEHUS HAIIPABJICHUS TTOTOKA, PETYIISITO-
PBI IaBJIEHUA U PAcXo0/a, KOHAECATOOTBOAUYUKHU, TEPMOPETYISTOPBI U IPYTUE BUABI
apMaTyphl.

I1o GYHKIIMOHAJBLHOMY HA3HAYEHHUIO TA mojpasiensercs Ha Cleryro-
I OCHOBHLBIC KJIACCHI:

® 3amopHasn

e peryjupymoias

e pacnpejaejauTeIbHasA
® MpeIoXpaHUTEIbHAsA
[ J
[ J

3al0MTHAaA (0OTCEYHAs)
(dazopazgeauresnbHas

3anopHass TA CIyXWT IJi IEpEeKPhITUs TOTOKOB cpea. OHa 10kHa 0OecTieu-
BaTh HAJCKHOE U TIOJIHOE TTEPEKPHITUE MPOXOIHOTO ceueHus. [[puHIunuanpHO oHa
JI0JIKHA 00ECIIeYMBATh BCETO JIBA COCTOSTHUS - OTKPBITA WJIM 3aKPBITA - M MOKET OBITh
HE TIpeIHa3Ha4YeHa JIJIsl AKCILTyaTallK B IPOMEXYTOYHOM IOJI0KEHUH paboyero op-
rada. OHa Haia HanboJsee mupokoe npuMenenue. K 3Tomy ke Ki1accy OTHOCUTCS



NPOOHO-CIIYCKHAsl U KOHTPOJbHO-cIycKHas TA, npeHa3HauYeHHbIE 1JIs1 KPAaTKO-
BPEMEHHOI'O OTKPBITHS C LIEIbI0 IPOBEPKU HAJIMYMSI I TapaMeTpoB paboydeid cpeibl.

Perysmpyromas TA npenHasHaueHa s peryJaupoBaHus HapaMeTpoB pabouei
Cpelbl TOCPEACTBOM U3MEHEHHS €€ pacxoa. JTa apMaTypa He 00s3aTelIbHO JOJIKHA
o0ecreunBaTh MOJIHOE NMEPEKPBITUE POXOAHOTO ceueHus. K Hell MoryT npeabss-
JSTHCS TOTIOJTHUTENbHBIE TPEOOBAHUS 110 BUY PETYJIMPOBOYHON XapaKTEPUCTHUKH,
HAJIC)KHOCTU U TOYHOCTH PEKYJIMPOBaHUs apaMeTpoB. CroJ1a BXOAUT U APOCCeIbHAS
TA, npeHa3HauY€HHAs 11 CHUKEHHUE JIaBJICHUS IOTOKA.

Pacnpeneanreabnas TA npenHasHaueHa JUIsl paclpeAesIeHHs IOTOKA MO IBYM
wiu 6onee HanpaBiaeHus M. Haunbonee sipkuM npumepom siBisieTcss 3-X X0/10BOM KpaH,
IIPUMEHSIEMBIN U B OTOIUIEHUU JUISl PETYIIMPOBAHUS TEILNIOOTAAYHA OTOIIUTEIBHOIO
npubopa myieM IpoIycKa YacTH OOILEro pacxo/ia TEIIOHOCUTEINSI Ha CTOSIKE MUMO
npubopa yepe3 3aMbIKaIOUK y4acTOK. DTOT TUI apMATYPhl IIUPOKO UCIOIB3YETCS B
CUCTEMAaX TUAPO- U THEBMOABTOMATHKH ISl YIIPABJIEHUS PA3JIMYHBIMUA YCTPOMCTBA-
MH.

IHpexoxpanurenbHasa TA npegHazHaueHa Ui PEIOTBPALICHUS ABAPUHUHOTO
MOBBIIICHUS KAKOT0-11M00 NapameTpa B 00CIy)KMBa€MOM CUCTEME ITyTEM aBTOMATH-
YEeCKOT0 BbIOpOCa N30BITOYHOIO KOJIMYECTBA cpebl. Hanbosee sspkuM npumMepom siB-
JETCS MPEIOXPAHUTEBHBIE KIIAIlaH, YCTAHABIMBAEMbIA HAa mapoBoM KoTie. [Ipu mo-
BBIIIEHUH J1aBJIEHUs B OapabaHe KOTJIa BbIIIE NPEIEIbHOrO 3HaYeHUs CpadaThIBAET
pel0OXpaHUTEIbHBIN KJIalaH, U 4acThb [apa CTPaBIUBAETCS Yepe3 HEero B atmocdepy,
IIOACPKUBAs JABJICHUE B KOTJIE HA YPOBHE MAKCUMAaJIbHO JOIyCTUMOro 3HaueHus. K
3TOM ke rpynne TA oTHOCATCS M1 MEMOpaHHO-Pa3pbIBHBIE YCTPOMCTBA, HAIIPUMED
B3pbIBO3AIIUTHBIN KianaH. OH npeacTaBiseT u3 ceds MeMOpaHy, pa3pblBa€Mylo B
MOMEHT B3pbIBa €r0 JIaBJICHUEM U TEM CAMBIM IPENATCTBYIOIIYO YPE3MEPHOMY I10-
BBILICHUIO JABJICHUS B CUCTEME.

3amurHasa TA npennazHadeHa Jisl 3aIIUTH 000PYIOBAaHHS OT aBapUHHOTO U3-
MEHEHHUS MapaMeTpa cpenl ( AaBiIeHUs, TEMIIEPATYPbl, HAIPABJICHUS MOTOKA ) TyTEM
OTKJIFOYEHHS 00CTYKMBAEMOro y4yacTka. B otnnuune ot npenoxpanutensHoi TA mo-
TOK HE CTPaBJIMBAETCA B aTMOC]EPY, a MPOCTO OTKIIOYAETCS TPEOYyEeMbIi JIEMEHT
cuctemsl. [I[puMepoM MOryT CIyKUTh OOpaTHBIE KanaHbl, IPEA0TBPALIAOIIUE Ca-
MONPOU3BOJIbHOE U3MEHEHHUE HAMPABIICHU ITIOTOKA B TPYOOIPOBOAHOM cucTteme. B
TONOYHBIX YCTPOMCTBAX 3amuTHAsA TA OTKIIOYAET MoJavdy TOIUIMBA K TOPEIOYHOMY
YCTPOMCTBY B Cilydae IoracaHusi (pakesa Uil Npu OTKIIFOUEHUH 3JIEKTPOCHAOKEHUS U
OCTAHOBKE JIBIMOCOCA U JyThEBOI'0 BEHTUIIATOPA

da3opa3neaurenbHas TA npenHazHadeHa I aBTOMAaTHYECKOTO PA3ACIICHHUS
pa3nuuHbIX (a3 padodel KUAKOCTH, HApUMEP BOABI U Mapa ( KOHAECATOOTBOJUYHUKH
), BOABI ¥ BO3AyXa (BO3JyXOOTBOJAUMKH, BAaHTY3bl), BOJbI U Macia (MaclIo0TAe/InTe-
amn).

[TomMmuMO OCHOBHBIX BU1I0B TA MOHO BBIJIEIHUTH IPOMEKYTOUHBIE: 3aIIOPHO-
peryaupyroIas, CMeCUTeNbHasl, IPOOHO-CITyCKHAas U APYyTHE.



Ilo maTepuaay kopnyca TA noapaszaensercs Ha CIEAYIOIIUEe OCHOBHBIE TPYII-

TbI:

CTajJbHas (U3 YIJIEPOAMCTOM CTAJIHN)
U3 KOPPO3MOHHOCTOMKOU CTAJIH

U3 TUTAHA

YyryHHasi (U3 Ceporo 4yryHa)

U3 KOBKOI'0 YyryHa

U3 HBETHBIX METAJLJIOB

U3 I1acTMace

u3 kepamuku (papdop)
YYT'YHHASl ¢ 3AIIUTHBIM NOKPbITHEM (Pe3UHA, IJIACTMACCA, IMAJIb ).

Bonee monpoOHO XapaKTEepUCTUKU OTJEIBbHBIX MaTEPHUAJIOB, X MPEUMYIIECTBA U
HEJIOCTATKU pacCMOTPEHBI B paznene 6. (Marepuansl, IpUMEHsieMble JJI JeTaneu

apMartyphl).

I1o koHCTPYKIMHU Kopnyca TA moapasaensercs Ha CISAyIOMNUe OCHOBHBIC
TPYIIIB.
* MpoXoaHAast
yrJjioBas

*

VY npoxoanoii TA 06a npucoeIMHUTENBHBIX NaTpyOKa pacHoI0KEHbI Ha OJTHOM
OCH WJIM CO CMEILIEHUEM Ha MapaljIeNIbHbIX OCSIX. JTO HauboJjee pacnpoCTpaHEeHHBIN
THUI KOpITyca apMaTyphbl. Y yrjoBoii TA mpucoequHUTENbHbIE TATPYOKH PacoyioxKe-
HBI TIOJ1 YTJIOM APYT K ApYTY, IpryYeM HauboJiee 4acTo Mo MPsIMbIM yIIOM. JTO MO-
3BOJISIET B HEKOTOPBIX CIydasiX YIPOCTUTh KOHCTPYKILIMIO apMaTyphl U N30€XaTh He-
00X0IMMOCTH YCTaHOBKHU Ha TPyOOIPOBO/IE AOMOJHUTENBHOIO OTBOAA JIJIsl IOBOPOTA
IIOTOKa.

110 KOHCTPYKIMHU NPUCOCAUMHUTEIBHBIX NAaTPYOKOB TA noapaszzaensercs Ha
CJIEAYIOIIUE OCHOBHBIE TPYIIIIBL:

e My(proBas

e ¢duianuesas




* HanKoBas
® IITylLepHas
® 10/ NPUBAPKY

MydTroBass TA uzroraBnuBaeTcsi Ha Majble U cpeHue quameTpsl. [Ipucoenn-
HUTEJIbHbIE KOHIIBI My(TOBOIM TA MMEIOT BHYTPEHHIOIO PE3b0Y, KaK MPaBuiio TPyoO-
HYI0, IPE/IHa3HAYCHHYO 11 BBOpAauMBaHUs TPYObl C KOHIIEBOU KOPOTKOM pe3bO0H.

daanueBas TA nMeeT Ha MPUCOECTMHUTEIBHBIX KOHILIAX (hIaHIIbI, TPEACTAB-
JSOIIME U3 ce0s JUCK WITU KBaJIpaT C OTBEPCTUSAMU oA 00aThl. OTBETHBIN (uianel
TpyOONpOBOJA AOHKEH UMETh AHAJIOTMYHBIE IPUCOEIUHUTENBHBIE PA3MEPHI.

HankoBas TA nmeeT Ha KOHIIE OBICTPOPA3bEMHOE COETMHEHUE C YINTIOTHUTEb-
HOI MPOKJIAJKOM, MpecTaBIsolIee U3 ceOs Ba Uiu 00Jiee BUHTOBBIX 3axBarta. Sp-
KUM IIPUMEPOM HUCITOJIB30BAHUS 3TOTO JOCTATOYHO PEAKOIO COCTUHEHUS SBIISIETCS
NO’KAPHBII THIPAHT, K KOTOPOMY IIPY OMOIIM LANKH MTOACOECIUHSIOT OXKAPHBINA Py-
KaB.

IITynepHasi apmMaTpypa U3roTaBIMBACTCS HA MaJIbIE U CBEPXMAJIbIE TUAMETPBI.
tyuepHoe coenrHeHne NPECTABISET U3 ceds mapy, Korjaa Ha apMaType Ha Mpu-
COEIMHUTEILHOM KOHIIE Hape3aHa HapyxHas pe3b0a, a TpyOonpoBOl MPUTATUBAETCS
K HEH TP TIOMOIIY HAKWUIHOM Taiku. J{Jis yIIOTHEHUS COSTUHEHHS MOXKET OBITh HC-
II0JIb30BaHa MPOKIAJKa UM, ECIIM IITYLEp UMEET Ha KOHLIE KOHYC, TO MATKAs MEIHas
TpyOKa MOXET ObITh JJOCTATOYHO HAJIEAKHO F€PMETU3NPOBAHA 32 CYET INIOTHOTO 00-
JKaTHs Ha KOHYCE.

IHox npuBapKy NOATrOTaBIMBAIOT IPUCOEIANHUATEIBHBIE KOHIBI ApMAaTypPhl
OOJBIIMX JUAMETPOB, KOTJa HaIEKHOCTh BCEX JIPYTUX BUJIOB COCIMHEHHUI CTAHOBUT-
Cs1 HEIOCTATOYHOM.

Bonee nmonpoOHO npenmyniecTBa pa3Iu4HbIX CIIOCOOOB COEAMHEHHUS PACCMOTpE-
HBI B paszeiie «MOHTaKHbIE TapaMeTpbl ApMaTypbD».

Ilo cioco0y repMeTH3aMM y371a TPOXO/1a IIMUH/EIS WU IITOKA YePE3 KPbIILI-
Ky iy kopryc TA noapazaensiercst Ha CJIeIyIOIINe OCHOBHBIE TPYTIIbL:

® CAJbLHHUKOBAsl

e CUIb(PoHHAA

e MeMOpaHHasI

® NLJIAHTOBas

B canpHukoBo# TA 115 yIIJIOTHEHUS MECTa MPOXO0/1a IIMHH/IEIS WK IITOKa
UCTIONIB3YETCsl yIpyTasi CalbHUKOBasi HAOMBKA - MMPOMUTAHHAS AHTHCEITUICCKUMU H
ruApo(oOHBIMU cOCTaBaMU clielianbHas (OpMOBaHHAs JIEHTA U3 MaTEPUAJIOB PaCcTH-
TEJIHLHOTO MPOUCXOXKAcHUA. HaOMBKa coknMaeTcs B HAIMPaBJICHUH OCH IIITOKA WU
IIIUHACIS U, 0J1aro1apsi CBOMM yIIPYTHM CBOMCTBAM, pacIIUPSACTCS B paJHaIbHOM
HaIlpaBJICHUH, TUTOTHO 3aIOJHSS MPOCTPAHCTBO 3a30pa MEXIY CTEHKOU U IIITOKOM.



CanpHUKOBOE YIUIOTHEHWE TTOJTYYHIIO HAaUOOJIbITIEe paclIpoCTpaHeHue Oaroaaps CBO-
€l IPOCTOTE, HU3KOW CTOMMOCTH M BO3MOYKHOCTH PEMOHTA.

B cuabponnoi, MeMOpaHHO# 1 NUIAHTOBOM TA OTCYTCTBYIOT MOJIBUKHBIC
COEJIMHEHHUS C 3a30paMH, Yepe3 KOTOpbIe paboyas cpefia MOKET BBITEUb HapyKy, OJia-
rojiapsi TOMy, 4TO YCTPOMCTBO YNIPABJIECHUS ABHKECHUEM 3aTBOPA HAXOIUTCS MO OTHY
CTOpPOHY yIPYroro 3JeMeHTa, a pabouas cpeja - 1o Apyryto cropony. MHaue rosops,
CTeHKa CHiIb(OHAa, ITUTaHTa WJIK MeMOpaHa BBICTYAIOT B POJIU T€PMETUZUPYIOIIETO
AJIEMEHTA MOJABUKHOTO COEIUHEHHUS.

ITo cnoco0y pacnoJiosxkenusi TA nmoapasaensercs Ha CIeAYOINEe OCHOBHBIE
TPYIIIbL:
® TOJbKO HA TOPU30HTAJBHBIX TPYOONPOBOIAX ¢ BEPTUKAJIbHOM I0JI0MKe-
HUM IINUHAeTeM WIM KPbIIIKOil BBepX
® Ha FOPU30HTAJbHBIX U BEPTHKAJBHBIX TPYOONPOBOAAX B JIIOOOM 10.10-
KEeHUHN
® TOJbKO Ha BEPTHKAJbHBIX TPYOONIPOBOIAX.

Tax HanpuMep, MPOOKOBBIN KpaH MOKET paboTaTh B JIIOOOM MOJIOKEHUH, 00paT-
HBIN 11apOBOM KJIAMaH JIOJKEH YCTAHABIMBATHCS TOJIBKO Ha BEPTUKAIBHBIX TPYOO-
MIPOBO/JIAX, a TAPEIbUATHIN OOpaTHBIN KJIallaH JOJIKEH YCTaHABIUBATHCS TOJBKO Ha
TOPU30HTAIBHBIX TPYOOIPOBOAAX KPBIIIKOM BBEPX.



3. TUIIbI APMATYPbBI

BrinonHeHne oAHUX U TeX k€ (PYHKLIUH MOKET OCYILECTBIATHCS pa3IndHbIMU
TUIIAMHA apMaTypbl, IMEIOLIUMU OJHY WIHA JPYTYIO NIPUHIMIHAIBHYIO KOHCTPYKIHIO
3aTBopa. Ilo 3ToMy npr3HaKy BBLIEISAIOT CIEAYIOIIKME OCHOBHBIE TUIIBI TA:

® 3aJBHKKH
KJIaNIaHbI
3aCJIOHKHU
KpaHbI
MeMOpaHHbIi (1MaparMoBblil) KJIanaH
LIJIAHTOBBIN KJIANaH

(peryasiTopbl 1aBJICHUS, PACX0/1a U YPOBHS)
(KOHIEHCATOOTBOTYNKH)

CpaBHUTENBHAS XapaKTEPUCTUKA PA3IMYHBIX KOHCTPYKIIMN apMaTypbl IIPUBEIE-
Ha B Tabmuie 2.1. K xapakTeprcTiKaM pa3indHbIX TUIIOB apMaTypbl, IPUBEACHHBIM
B TaOuUIIE, CIEAYET MOAXOAUTh OCTOPOXKHO: B OTAEIbHBIX KOHCTPYKIIUSAX TOTO WU
JPYroro TUMa yKa3aHHbIE HeIOCTaTKH 0a30BOT0 BapUaHTa WIN JIUKBUIUPOBAHBI CO-
BCEM, WJIH CYLIECTBEHHO CHUXEHBI. TakK, 3aIBUKKH C CY’)KEHHBIM IIPOXOJIOM UMEIOT
3HAYNTEIBHO MEHBIIYIO CTPOUTENIBHYIO BBICOTY, YEM IOJIHOIIPOXOIHBIE (OJHAKO OHU
UMEIOT OOJIBIIYIO CTPOUTENBHYIO JUTMHY U O0JIblliee THAPABINYECKOE COMPOTHBIIE-
nue). [1lapoBbie KpaHbl MO CPAaBHEHHUIO C KpAaHAMH C KOHYCHOM MPOOKOH UMEIOT
MEHBIINHA U3HOC TIOBEPXHOCTEN U yCHUIIUE Ha NMPUBOJI, O0JIee repMETUYHBI (OJHAKO
CJIOKHEE B U3TOTOBIIEHUU U JOPOXeE). [IpIMOTOUHBIN BEHTHIIb C KOCHIM IIMUH/EIIEM B
OTJIMYME OT OOBIYHOTO UMEET MAJIOE TUIPABIMYECKOE CONTPOTUBIICHHE. Takas curya-
LM MOHSATHA: UMEHHO C LIeJIbIO JINKBUJAIUY UMEIOIIMXCS HEAOCTATKOB U pa3padaThl-
BAIOTCSA HOBBIE KOHCTPYKLMU apMaTyPHI.

PerynsaTopsl 1 KOHIEHCATOOTBOIYMKHU HE BXOASAT B BBIILICIIPUBEICHHBIN CIIUCOK,
KaK OTJIEJIbHBIN TUIT apMaTyphl U HE MPUBEICHBI B Tabiuie. B npuHuune, onu npea-
CTaBJIAIOT U3 c€0s1 KOHCTPYKIUIO, B COCTaBE KOTOPOH B KaUueCTBE PETYIUPYIOLIEH ap-
MaTyphbl UCIIOJIb3YETCSl OJJUH MX BBIIICNIEPEUUCIICHHBIX TUIIOB (Yallle BCEro KiamaH).
IToaTOMy HX HE ClIeyeT CYUTATh CAMOCTOATEIBHBIMU TUIIAMHA apMAaTypPhI 110 KOHCT-
pykuuu 3arBopa. OTHAKO OHU COCTABJISIIOT CAMOCTOSATEIBHYIO IPYIIIIBI 10 Ha3HAYe-
HUIO, KOTOPbIE MIUPOKO HCTob3ytoTcs B cuctemax TI'B. I[lpuHumn ux pabotsl pac-
CMOTPEH HUXE.

Tabmuma 2.1



CpaBHUTENBHBIE XapaKTEPUCTUKH PAZTMUHBIX TUIIOB apMAaTYpPbl

Haumenosanue
apMarypsl

HpI/IHHI/IHI/IaHLHaﬂ
cXema

Kpatkas
XapaKTepUCTHKa

3aaABMIKKA

3aTBOp ABUIKETCS BO3BPATHO-IIOCTYNATEIBHO BJIOJIb
YIUIOTHUTEIILHON IIOBEPXHOCTHU. bouibllias CTpOUTEIb-
Hasl BBICOTA, MaJlasi CTPOUTENIbHAS JNIMHA. MeieHHoe
cpabartbeiBaHue. bosbioe ycuiane Ha MPUBO/J 3aTBOPA.
CuIbHBIN U3HOC MOBEPXHOCTH CEIIa Ha 3arpsi3HEHHBIX
KUAKOCTAX. Majoe ruipaBInuECcKOe COIPOTUBIICHHE.
OTcyTCTBHE TPOTUBOJIABIICHUS paboueii Cpeibl.

Knanan

3aTBOp JBUIKETCS 110 HOPMAIU K YIUNIOTHUTEIBHOMU I10-
BEpXHOCTH. Majiasi cTpouTenbHas BbICOTA, OOJIbILIAs
cTpouTenbHas AnuHa. beictpoe cpabateiBanue. bob-
110€ YCUJIME Ha IPUBOJ 3aTBOpa. bosbmoe runpasim-
yeckoe conporusieHre. Hannuue npotuBogasieHus
paboueii cpenpl. Beicokasi repMEeTHYHOCTbD.

Kpan

3aTBOp ABUKETCS BpamateabHo Ha 90° BIOJI yILIOT-
HUTEJIbHOM MOBEPXHOCTU. Majasi CTpouTenbHas BbICO-
Ta, MaJiasi CTpOUTENbHas JuHa. beicTpoe cpabaThiBa-
Hue. bonbiioe ycunue Ha npuBoA 3aTBopa. CUITLHBIN
M3HOC TOBEPXHOCTH CeJIa ¥ MPOOKU Ha 3arps3HEHHBIX
U arpeccUBHBIX KUIKOCTIX. Maloe ruapaBindeckoe
cornpoTtuBieHue. OTCyTCTBHE TPOTHBOABICHUS pabo-
4yel cpesibl.

3acjaoHKa

3arBop ABMKETCs BpamiareapHo Ha 90°. Manast crpou-
TeJbHas BBICOTA, MaJlasi CTPOUTENbHAs JUIMHA. beicTpoe
cpabareiBaHKe. Majoe ycuiine Ha IpUBOJI 3aTBOpA.
Marnas repMeTU4HOCTh. Masoe rujipaBIndecKkoe co-
npotusieHre. OTCyTCTBUE MPOTUBOIABICHUS pabodei
cpensl. [Ipumensercs Ha razax.

JAuadparmMoBblit
(MeMOpaHHBIN)
KJanaH

3aTBOp ABUKETCS BO3BPATHO-TIOCTYMATENBHO MO HOP-
MaJli K YIUIOTHUTEIHHON MOBEPXHOCTU. Maras cTpou-
TeJbHAs BBICOTA, OOJbINAsE CTPOUTENIbHAS JUTUHA. BbI-
cTpoe cpabarbiBaHue. Masoe ycuiue Ha MpUBOJI 3aTBO-
pa. [IpumensieTcst Ha arpeCCUBHBIX KUIKOCTAX. bosb-
110€ TUAPABINYECKOE conpoTuBieHne. Hamuuue npo-
TUBOJIABJICHUS paboyel cpesbl.

HIxanroswlii
KJIANaH

3aTBOp ABUIKETCS BO3BPATHO-IIOCTYIATEIBHO IO HOP-
MaJi K YIUIOTHUTEIbHOHN IIOBEPXHOCTU. Maias ctpou-
TeJbHAas BHICOTA, OOJIbINIAsl CTPOUTENbHAS JUIHHA. BbI-
CTpoe cpabaTbiBaHHe. Majoe ycuiiue Ha IpUBOJI 3aTBO-
pa. [IpumensieTcst Ha arpeCCUBHBIX KUJKOCTAX. Maioe
TUIpaBIMYECKOe conlpoTuiaeHue. Hanumune npotuso-
JaBJICHUS pabouelt Cpeibl.




3aaBMKKM  HMMEIOT 3aTBOP B BUJE JIUCTA, AUCKA WM KIMHA, IEPEMELIAOIINI-
Csl BJOJIb YIUIOTHUTENIBHBIX TOBEPXHOCTEHN Ce/ljia KOpITyca MEPHEeHIUKYIISIPHO OCH T10-
TOKA CPEIbl.

3aIBUKKU OBIBAIOT MOJIHONPOXO/HBIE, HMEIOIINE CEAJIO B pa3Mep IUaMeTpa
TpyOOIIpOBOJA, U Cy’KEeHHbIE, Y KOTOPBIX IUAaMETp CeljIa MEHBIIIE JuaMeTpa Tpyoo-
IIPOBO/IA, YTO MO3BOJISIET YMEHBUINTh HEOOXOAUMBIN X0 IIMUHJENS U, KaK CIEACT-
BUE, CTPOUTEIIBHBINA pa3Mep 3aIBUKKH.

3aIB)KKU TakK e ObIBAlOT KJIAMHOBBIE U MapajuieiabHble. Ceaio KIMHOBOM 3a-
JBUKKHU TPEJCTABISIET U3 ¢e0sl IBE KOJIBIEBBIE MOBEPXHOCTHU, PACIIOJIOKEHHBIE MO
HEOOJIBIIUM YTJIOM IO OTHOUICHHUIO K OCH ABUKEHUS MMOTOKA, 00pa3yst KIMHOBYIO T0-
BEPXHOCTb. 3aTBOP MPEACTABISIET U3 CEOsI OJTHY WUITU JBE TapEIKH (JTUCKA), 3aKpeTI-
JeHHble Ha mmnuHaene. OH ObIBae€T OJTHOAUCKOBBIN WM ABYXJAUCKOBBIN, YIPYTHIl HITH
crutonHo#. [Ipu nepemenieHnu 3aTBopa B KOHIIE X0/1a MPU NPUOIMKEHUH K TIOJI0Ke-
HUIO «3aKPbITO» TAPEJIKHU 3aJIBUKKH MPUMBIKAIOT K CEIUTY U 3a CUET HAJIMYUS KIMHO-
BOM MOBEPXHOCTH IMJIOTHO MPUKUMAIOTCS K HEMY, OyJ1ly4H PACKIMHEHBI 33 CYET YCHU-
JMsl, CO3/1aBA€MOT0 NIPH JIBHXKEHUH IUNUHAEIS. Y MapaieIbHON 3aABUAKKH TOBEPX-
HOCTH ceJle]l apailesIbHbl U IEPICHIUKYIISIPHBI OCU ABMKEHUS TOTOKA. PackinnHu-
BaHUE U MJIOTHOE MPUMbIKAHUE TAPEJIOK 3aTBOPA K CeIaM 00ECIIeUrBAECTCS 3a CUET
BCIIOMOTATEIbHOTO KIIMHA, PACTIOJIO0KEHHOTO MEXAY TapeKaMHu.

3aIBM>KKHU BBITYCKAIOTCS € BBIABHKHBIM IINMH/EJeM MM IITOKOM, U C He-
BBIIBHKHBIM IINMuHAeaeM. OTIIMYAr0TCS OHUM KOHCTPYKLMENH BUHTOBOM Maphl, 3a
CYET KOTOPOU MPOUCXOAMT IepeMeleHre 3aTeopa. Kpome Toro, 3aIBUKKH C HEBBI-
JBHKHBIM ILITHH/IEIEM UMEIOT MEHBIINNA CTPOUTENIBHBIN pa3Mmep.

[IpenmyniecTBOM 3aJIBUKEK SABISETCS TO, UTO MPU MEPEMEIICHUN pabodero op-
raHa OH He IIPE0JI0JIEBAET JIaBJICHUSI CPEbL, YTO MTO3BOJISAET YMEHBIINTD YCUIIUE, HE-
o0xoauMoe Juis riepeMellieHus 3atsopa. [IpenmyiiecTBoM sSBISETCS TakK e TO, 4TO
MOTOK JIBHKETCSI PSIMOTOYHO, 0€3 MOBOPOTOB, BCIEACTBUE Yero 3TOT TUll TA umeet
Majoe 3HaueHHe KO3(PPUIMEHTa MECTHOTO CONPOTUBJIEHUS B OTKPHITOM MOJIOKEHHH.

braronapsi CHMMETPUYHOCTH KOHCTPYKIMU 33JIBU>KKH MOTYT 3KCIUTyaTUPOBATh-
Csl TIpY JTF0OOM HampaBICHUH JIBUYKEHUS TOTOKA.

HenocTtatkom 3a1BHXKeEK SBISIETCS] CUIIBHOE TPEHHUE YIJIOTHUTEIBHBIX TOBEPXHO-
CTei B MOMEHT NepeMelieHus padbodero opraia, 000N radapuT B HANIPABICHUU
BBI/IBIDKEHUS IITOKA (KaK MUHUMYM JIBa AraMeTpa TpyoonpoBoja). CyliecTBEeHHBIM
HEJ0CTaTKOM 3a/IBUJKEK SBJIIETCS TO, UTO B IPOMEXKYTOUHOM I0JIO)KEHUHU 3aTBOPA,
KOI'JIa TApEJIKU YaCTUYHO NEPEKPHIBAIOT CEUEHUE CENIJIa, YACTh YIIIOTHUTEIIBHBIX
KOJIBLIEBBIX IOBEPXHOCTEW HAXOJUTCS B 30HE AKTUBHOTO OOTEKAHUS IOTOKOM U IOJI-
BEPraercsi CJIbHOMY a0pa3MBHOMY M3HOCY TBEPJbIMU BKIIFOUEHUSIMH, COEPKAIIIN-
mucs B paboueii cpeze. [lociie paboTsl B TaKOM peXUME YINIOTHUTEIbHBIE TOBEPXHO-
CTH M3HAILIMBAIOTCS HACTOJIBKO, YTO HE 00ECIIEUMBAIOT JOCTATOYHON T'€pMETUYHOCTH
IIPU 3aKPBITUH 33JBUKKH - 33JIBHYKKA «HE JEPIKUATY.

DTO OrpaHUYMBAET UCIOJIBb30BAHUE 33BUKKH KaK PETYIUPYIOLIEro 3JIE€MEHTA (BIPO-
4YeM, 3TOT HEAOCTATOK CBOMCTBEHEH MHOT'MM BUAaM apMarypsl). Kpome toro, pery-



JUPYIOIIUE XapaKTePUCTUKHU 3aIBUKEK HEYJIOBJIETBOPUTEIIbHBI, ’TO B IIPUHIIUIIC 3a-
nopHas TA.

3aIBM>KKU UCIIOJIb3YIOTCSl HA KPYMHBIX TPYyOOIpoBoaax AuameTpoM dosee 50
MM, TJie TpeOyeTcsi MEJUICHHOE MEPEKPBITHE CEUEHU JUIsl IPEOTBPAILIEHUS BO3HUK-
HOBEHUS TMAPABINYECKOIO yaapa.

B cucremax BEHTUIISALMY U KOHIUIMOHUPOBAHUS BO3AyXa aHAJIOTOM 3aABUKKHU
SIBJISIETCS BEHTUJISIIIUOHHBIN IIUOeP, MPEICTABIISIIONINN U3 ce0sl PSIMOYTOJIbHBIA Me-
TaJUTMYECKHUM JIUCT, MEPEMEIIAIOIIUNCS B HATPABIISIONIUX NEPIEHANKYISIPHO OCH
BO3/IyXOBOJA.

Kianmanbl MMEIOT 3aTBOP B BHJIE TUIOCKOW WIJIM KOHYCHOM Tapesku, epemMe-
HIAIOUIEICS BO3BPATHO-TIOCTYNIATENBHO B/IOJIb LIEHTPAJIBHON OCH YIUIOTHUTEIBHOM
MIOBEPXHOCTH Ce/JIa KOpIyca. B HEKOTOPBIX KOHCTPYKLMSAX KJIanaHOB 3aTBOP JIBU-
JKETCS 110 JIyTe.

KianaHb! SBISAIOTCS caMbIM PacpoCTpaHEHHBbIM BUIOM TA, Kak OCHOBHOM 3JIe-
MEHT OHU BXOJAT B KOHCTPYKIIMIO OOJBIINHCTBA peryasTopoB. Kitananel nMer0T
00JIBILIOE YUCIIO Pa3HOBUIHOCTEN (IPEJOXPAHUTEIBHBIE, 3aTIOPHBIE, PETYIUPYIOLIUE
U T.1.). KitanaHnsl ¢ 3aTBOpOM B BUJI€ TapEJIKN HA3bIBAIOTCS TAPEIbYATBIMH, a €CIIU
MMEIOT 3aTBOP B BUJI€ KOHYCHOM UTJIbI - HIOJIbYaThIMU. Kiananel ObIBalOT OHOCE-
NebHbIC U ABYXCeNleTbHbIe. B IByXceenbHbIX KanaHaXx UMeeTcs JiBa ceJijia, nepe-
KPBIBAEMBIX COOTBETCTBEHHO JIBYMsI TAPEIKAMH.

Knananamu taxoke HazpiBaetcst TA ¢ ynpyrumu neopMupyeMbIMu 3aTBOPaMU -
MeMOpaHHBIE U IIJITAHTOBbIe. B MeMOpaHHOM KiarnaHe 3aTBOp MPEACTaBIsAET U3 cels
yIpyryto THOKYI0 MeMOpaHy, KOTOpas Mo ASHCTBUEM MTPHIIOKEHHOTO YCHIIHS TIPO-
ru0aeTcsi B HapaBJICHUH, IEPICHIUKYISIPHOM OCH JIBIKeHUs notoka. Cealio npea-
CTaBJIAET U3 ce0s1 Kpail IeperopoIKu, CTOSIILYIO MOMEPEeK KaHaia Jyuisl PoToka pado-
yelt cpenpl. [Ipu nporndbe MmemOpaHa MIIOTHO MPUMBIKAET K KParo MEPErOpOIKH U Ie-
PEKpBIBAaET CBOOOIHOE CeUEHHUE ISl MPOX0Ja MOTOKA. B muiaHroBoMm kjanase cam
KaHaJI JJ1sl MPOTOKa paboye )KUJKOCTH NPENICTABIIAET U3 ce0s ynpyruil neopmu-
PYEMBIii IUTaHT, KOTOPBIN MPH 3aKPHITUH KJIAIIAHA MPOCTO NEPEKUMAETCS CHeIUalb-
HBIM 3JIEMEHTOM 3aTBOpa. Takue KOHCTPYKIHMH MO3BOJIAIOT U30€KaTh HAIUYUS MO~
BIJKHBIX CaJIbHUKOBBIX YIIJIOTHEHHI, 10 KOTOPBIM padoyasi cpesia MOKET MepeTeKaTh

Hapyxy.

Kianan ¢ pyyHsIM ynpaBjieHneM, B KOTOPOM 3aTBOP NepeMenaercs
NP NOMOIIU Pe3b00BOI Mapbl, HA3bIBAETCSI BEHTHJIEM.
BenTuiy u3roTaBauBaiOT Kak B My(QToBOM (pe3500BOM) UCTIOTHEHUH, TAK U
dnaniensle.

OCHOBHOE MPEUMYIIECTBO BEHTHJIEH - OTCYTCTBUE TPEHUS YINIOTHUTEIBHBIX TO-
BEPXHOCTEW B MOMEHT 3aKPBITHS, TaK KaK 3aTBOP JABMKETCS MEPICHANKYIISIPHO, UYTO
YMEHBIIIAET OMMACHOCTh TOBPEKICHUS (3a1UpoB). BeicOTa BEeHTHIICH MEHBIIIE, YeM y
3aJIBIDKEK, BBUY TOTO YTO XOJI MIMUHACIIS HEBEJIMK M OOBIYHO COCTABIISIET HE OoJiee




YeTBepTH AuaMeTpa TpyoonpoBoaa. OnHAKO CTpOUTENbHAs AJIMHA BEHTHIICH O0JIbIIIe,
4yeM y 3aIBHXKEK, TaK Kak TpeOyeTcs pa3BepHyTh IOTOK BHYTPHU KOpITyca.

HenocraTkoMm KilanaHOB SIBIISIETCS OOJIBIIOE THAPABINYECKOE CONPOTUBIICHNE
BBU]ly IBYKPaTHOI'O U3MEHEHUS HAIPaBJICHUS IOTOKA BHYTPHU KOPITyCa, a TaK JKe
MEHBIIIETO MPOXOIHOTO CEYEHUS Celila, YEM Y 3aBUKEK.

Kpome 3Toro BEHTUIIb 1OJIKEH SKCIUTYaTUPOBATHCS TOJIBKO IPU ONPENEIEHHOM
HaIpaBJICHUU JBM>KEHHS TIOTOKA Yepe3 HEro - KOr/a MOTOK MOJTEKAeT MO TapeaKy U
B 3aKPBITOM COCTOSIHUH JABUT Ha TapeJIKy CO CTOPOHBI ceuia. Toraa npu OTKphIBa-
HUM BEHTWJIS AaBJieHUE paboueil cpe/ibl MOMOTraeT OTOpBaTh TapelKy oT ceauia. Ecinu
K€ BEHTWJIb OyZIeT YCTAaHOBJIEH HEMIPaBUIIbHO, TO B 3aKPHITOM MOJIOKEHUH J1aBJICHUE
paboueii cpenbl OyeT NpUKUMATh TAPENKY K CEUTy U MPH MOMBITKE OTKPHITH BEH-
TUJIb IOTPEOYETCs 3HAYUTENIBHO OO0JIbIIIEE YCHIIUE IS IEPEMEILICHUS IIMUHEINS Ui
HITOKA, TaK KaK MPUAETCS MPEo0JeTh IaBjIeHre padodeil cpesbl, HHOTIa BeChMa
3HAYUTEIBHOE. DTO MOXKET MPUBECTHU K TOMY, UTO OOJIBIINM YCUIIUEM Tapesika 3aTBO-
pa OyJeT copBaHa €O IITOKA U BEHTHJIb BBIMJET U3 CTPOS, YTO MOTPeOyeT pa3dopKu
BEHTUJIS AJI1 PEMOHTA.

3acJI0HKHM UMEIOT 3aTBOP B BUJE TJIOCKOTO JIMCTA KPYIJIOW WA MPSAMOYTOJIBHOU
(opMBbl, yCTAHOBJIEHHOTO BHYTPH KaHaJla ¥ BPAUIAIOLIErocs Ha OCH, YCTaHOBJICHHOU
NEPHEHANKYJIAPHO OCU JBUKEHUA MOTOKA. TakuM 00pa3oM, 3aTBOp 3aCIOHKU JBU-
XKETCS 110 IyTe.

3acnoHKM HanboJiee 4acTo UCIIONIb3YIOT B BEHTUISIIMY U KOHAUIIMOHUPOBAHUU
BO3/1yXa Ha BO3JyXOBOJaX, a TAK K€ Ha Pa3JIUYHbIX ra30X0Jax, TO €CThb TaM, I1e
UMEIOT MECTO OO0JIbIIINE AUAMETPBI TPYOOIIPOBOAOB, HEOOIbILINE AABJICHUS U HEBBICO-
KHe TpeOOBaHMs K T€PMETUYHOCTH. 3aCJTOHKH YaCTO HA3bIBAIOT APOCCEJIbHBIMH 3a-
CJIOHKAMU WU Apoccesib-KIanaHaMHu. B 3aBUCHMOCTH OT KOJINYECTBA YCTAHOBIICH-
HBIX IJJACTUH OBIBAIOT OJMHAPHBIE 3aCIOHKA U MHOTOCTBOpUYaThie. Ha kanenbHbIX
AKUIKOCTSAX 3aCIOHKH MPUMEHSIOT PEIKO, TAK KaK UX KOHCTPYKILMS HE 00eCeYrBaeT
HAJIC)KHOM TEPMETUYHOCTH NIEPEKPBITUS MPOXOIHOIO ceueHus. Ha Bo3myxe u razax,
YUMUTBIBAs MPOCTOTY U HAJIEKHOCTh KOHCTPYKLIUH, IPOCCENBHBIE 3aCIOHKU IPUMEH -
IOT OYEHb YaCTO JJIsI PETYJIMPOBAHUSA U OTKIIFOUEHUS PacXo/1a.

Kpanbl MMeIOT 3aTBOp B (JOpMeE Teja BPAILICHUS, TOBOPAYUBAIOIINNACS BOKPYT
CBOEH OCH, MEPIICHIUKYIISIPHOIN OCH IMOTOKA Cpebl. 3aTBOP KpaHa 4acTO Ha3bIBAIOT
npo6xoii. [IpoOka kpaHa UMeeT OTBEpCTHE, IEPIICHANKYIISIPHOE OCH TeJla BpallEeHUS,
CITy’KaIee Jisl MpoxoJia moToka. Eciu mpoOka KpaHa OBEpHYyTa Tak, 9TO OCh OTBEp-
CTHSI COBIAJIACT C OCHIO TPYOOTIPOBO/IA, TO KPaH HAXOAUTCS B OTKPBHITOM TIOJIOKCHHUH,
TaK Kak MOTOK MOXET IMPOTeKaTh yepe3 orBepctue. Eciu sxe mpoOKy MoBEepHYTH Ha
90°, To och OTBEPCTHS CTAHET IEPIIEHANKYIIAPHA OCH TPYGOMPOBOA M KPaH Oy/eT
3aKpbIT. TakuM 00pa3oM, B OTJIMYME OT BEHTHJIIS M 33IBHXKKH, JJIsl TOTO, YTOOBI OT-
KPBITh WM 3aKPBITh KPaH, TPEOYETCS COBEPIINTh HE HECKOIBKO 000OPOTOB IITTHHICIS,
a Bcero ouH osopot npodku Ha 90°. [ToaToMy KpaHbI, KaK IPaBUIIO0, CHAGKAIOT He



MaXOBUKOM, a pyKosiTkoi. [TososkeHne pykosiTKu BOJIb OCH TPyOOIIPOBOa COOTBET-
CTBYET OTKPBITOMY COCTOSIHMIO, a IEPIIEHUKYJIIPHO OCU TpyOOIpoBOia - 3aKPBITO-
My.

B 3aBucuMocTH OT 4yncaa pabo4yux MOJI0KEHNH IPOOKU KpaHbl ObIBAIOT ABYXXO-
AOBBIMH WIH TPEXX0A0BBIMU. [ [pyHIIMIINANBHO MOTYT OBITH KpaHbl U Ha OoJibLIEE
YHCJIO MMOJIOXKEHHM, OIHAKO OHU HAIIM IPUMEHEHHUE TOJIBKO B JJAOOPATOPHOM apMa-
Type. B 3aBucuMocTu ot popMbl 0TBEpCTHI HA MPOOKE KpaHbl MOTYT OBITIOJIHATD
pa3iauuHble PyHKIUU

B 3aBucumocty oT popMbI Tena BparieHus, 00pa3yromiero 3aTBop, KpaHbl ObI-
BAIOT:

® KOHYCHBbIE

* UWINHIPHUYECKHE

* IIapoBbIe

KoHnycHble kpaHbl UMEIOT MTPOOKY B BHJIE YCEUCHHOTO KOHYCa, B KOTOPOM MMeE-
eTCsl PSAMOYTOJIbHOE WK KpyrJioe oTBepcTre. Kopmyc kpaHa Tak:ke HMEET KOHYC-
HYIO TIOBEPXHOCTh, K KOTOPOH JOHKHA MIIOTHO MPUMBIKATh mpoOka. [[ms obecrieue-
HUS TEPMETHYHOCTH MPOOKa JOJKHA OBITh CMa3aHa, 4TOObI CMa3Ka 3aI0JIHIIIA MUK-
P03a30pBI MEXKIYy MMOBEPXHOCTHIO MPOOKHU U Kopmyca. Kpome Toro, cMa3ka ymeHbIIa-
eT ycuine, TpedyeMoe Ha moBopoT npooku. Kpome Toro, mpoOka 10mkHa OBITH MO-
CTOSTHHO TIpHkKaTa K MOBEPXHOCTH KopItyca. B 3aBUCUMOCTH OT crioco0a mpuKaTust
MPOOKHU pas3nyaloT CaJJbHUKOBBIE U HATAXKHBIE KPaHbl. B calbHUKOBBIX KpaHax
MEXK]Ty KPBIIIKON KpaHa U BEPXHUM TOPIIOM NMPOOKU PaCIoIoKeHa CalbHUKOBAs Ha-
OMBKa, SIBJISIONIASICA YIPYTUM 3JIEMEHTOM, CO3AI0IIUM MMOCTOSIHHOE YCUJIUE, TIPUKU-
Maroriee mpoOKy K Koprycy. B HaTSXKHBIX KpaHaxX CHU3Y MPOOKH UMEETCS CTEPIKEHb C
pe3b00it, MPOXO AN uepe3 0TBepCcTHE B Kopmyce. [Ipmkarre npoOKu ocyIiecTBis-
€TCs 3a CUET MPYKHUHBI, OJICBAEMOU HA BUHT U CTSIHYTOM rakou. HatskHbIe KpaHbl
OoJee Ha/IEKHBI, TAK KaK B HUX pad0Ta KpaHa HE 3aBUCUT OT CBOMCTB CaJbHUKOBOMU
HAaOMBKH, KOTOpasi CO BpEMEHEM TepsieT CBOM yIpyrue cBorcTBa. [1oaTOMy HaTsSKHBIE
KpaHbI UCTOJB3YIOT B Ta30CHA0KEHUH.

[Ipenmy1ecTBOM KOHYCHBIX KPAaHOB SIBJISIETCSI HEBBICOKAs! CTOUMOCTb, MaJIOE
TUAPABINYECKOE COIPOTUBIIEHUE, TPOCTOTA KOHCTPYKIUU U PEBU3UU.

HenocTtatkom Takux KpaHOB SIBJSIETCS OOJIBINIOE yCHIIHE, TpeOyeMoe Ha TTOBOPOT
npoOkw. [To ucTeueHnr HEKOTOPOTO CPOKa PAOdOTHI (B 3aBUCUMOCTH OT Ka4eCTBA BO-
Il B CHCTEME) MUKPO3a30Pbl MEX Ty TTOBEPXHOCTHIO KOPITyCca M MPOOKHU 3apacTaroT
OTJIOKCHHSIMU - IPOOKA «IPUKHUTIACT». B 3THK yCIOBUSAX HA MOBOPOT MPOOKH TPeOy-
€TCSl HACTOJILKO OOJIBIITOE YCHITUE, YTO BO3MOYKHO TTOJIOMKA KpaHa.

Kpanbl U3roTaBinBalOT U3 BETHBIX METAILIOB (OPOH3BI U JIATYHHU ), TAK KaK Tpe-
OyeTcsl BBICOKOE KauecTBO 00pabOTKH MOBEPXHOCTH KopItyca v nmpooku. Kpome toro,
[[BETHBIE METAJIbI MEHBIIIE MOJBEP>KEHBI KOPPO3UH, UTO CHHIKAET BO3MOKHOCTh
MPUKUTAHUS» TPOOKH.



HuauHapuyeckue KpaHbl B OCHOBHOM MPUMEHSIOT JJISl PETYJIUPOBaHUs, TaK
KaK IWIMHApUYEeCcKas MpoOKa He 00eCeYrBAET JOCTATOYHON T€pMETUYHOCTH KpaHa,
100 HEe MOKET OBbITh TUIOTHO MPUKATa K KOPIYCY. 3aTO OHAa UMEET BO3MOKHOCTb I1€-
PEMEILIEHNS B BEPTUKAJIbHOM HAMNPABIEHUH, YTO Ja€T BO3MOXHOCTh PETYIUPOBATH
CBOOOJIHYIO BBICOTY IIPSIMOYTOJIBHOTO OTBEPCTHS B IpoOKe. Tak yCTpOoeHbl KpaHbl
JBOWHOW PEryJIMPOBKHU, IPUMEHAEMBIE B CUCTEMAX OTOIUIEHUS. 3a CUET MepeMenie-
HUSI POOKHU 1O BBICOTE OCYIIECTBIISCTCSI MOHTaKHASI PETYJIUPOBKA CUCTEMBI, a TIOCJIE
NOTPEOUTEh UMEET BO3MOXKHOCTh YMEHBIIATh PACX0/1 TEINIOHOCUTEIST Yepe3 mpudop
3a c4eT oBopoTa npobku Ha 90°,

IIlapoBble KpaHbI SABISIOTCS HanOOJIEe COBEPIICHHBIMU IO CBOUM JKCILTyaTa-
IIMOHHBIM XapakTepUCTHKaM. B HUX mpoOKka BHITIOTHEHA B BUE MTOJTUPOBAHHOTO II1a-
pa, UMEIOIIETO KPYTIIoe OTBEPCTUE IS MPOX0Aa MOTOKA. JlnaMerp oTBEpCTUS B TOY-
HOCTH PaBEH BHYTPEHHEMY JIMAMETPY MOJICOCTUHIEMOTO TPyOOIIPOBO/Ia, TOITOMY
JIAHHBIN KpaH MPAKTUYECKH HE CO3/Ia€T MECTHBIX CONPOTHUBIICHUM MOTOKY. [IpoOka
KpaHa HE KacaeTcs MOBEPXHOCTH KOPMYyCa, YTO UCKIIFOYAET BO3MOKHOCTh «IIPUKHUIIA-
HUs». YIUIOTHEHUE 3aTBOPA OCYIIECTBIISIETCS 32 CUET JBYX (PTOPILIIACTOBBIX KOJIbIIE-
BBIX MIPOKJIA/I0K, YCTAHABIMBAEMbIX HA 3aBOJIE B MOMEHT COOPKH KpaHa C YCUIIUEM,
MPEBBIIIAIOIIUM MPEJEN TEKYyUeCcTH (TOPIUIACTa, BCIEACTBUE YETO OH HAJIEKHO 3a-
MOJTHSET 3a30P MEXIy MPOOKOHN U KOPITyCOM M 00€CTIeUrBAET BHICOKYIO T€pMETHY-
HOCTb BCero kpaHa. CTOMMOCTb 3TUX KPAHOB, OJTHAKO BBIIIE, YEM PACCMOTPEHHBIX
paHee, TaK Kak JJig UX U3rOTOBJIEHUs TpebyeTcsi 6oJiee BHICOKUN YPOBEHb TEXHOJIO-
TUH.

MemOpaHHbI#i KJIanaH, Ha3bIBAEMbIN TaK ke AUapparMOBbIM KJIaaHOM WU
BEHTHJIEM, OTJIMYAETCS TEM, YTO CEIJIO 3aTBOPA BBIMIOJIHEHO HA TOPIIE NTEPETOPOJIKH,
YCTaHOBJICHHOM ITOTIEPEK OCH JIBMKEHHUS IMOTOKA, a POJIh 30JI0THUKA BBIITOJHSIET TH0-
Kas MeMOpaHa, KoTopasi 1o/l ICMCTBUEM IIITOKA WIH IIIMUHAEIS TPOorubaercs u nepe-
KpPBIBA€T MPOXOJIHOE ceueHue TpyoonpoBojia. [' mbkas memOpaHa O THOBPEMEHHO Tep-
METU3UPYET pabouyro MOJIOCTh apMaTyphl, TaK YTO HE TPeOyeTCsl HATMYKE CalbHUKA.
MemOpaHHbI€ KJlanaHbl MPUMEHSIOTCS Ha arpECCUBHBIX CpPeax, COJEBBIX PAaCTBOPax.
Hcnonb3yroTcsa OHM Ha TEIUIOBBIX CTAHLIMAX IIPU MEPEKAYKe paCTBOPOB B CUCTEMAX
XUMBOJIONIOATOTOBKHU. B 00b1uHbIX cucTemax TI'B oHM He MPpUMEHSIOTCS, TaK KaK 00-
JAJJaI0T MEHBILIEW T€PMETUYHOCTBIO, HAAEKHOCTHIO U PEMOHTHOIIPUTOJHOCTHIO, BbI-
JIEP)KUBAIOT MEHBIIIUE JABJICHHUS.

HIaHroBelil KJIANaH OTIMYAETCS TEM, YTO MPOXOAHOM KaHaI apMaTyphl BbI-
MIOJIHEH B BUJI€ THOKOTO IIJIAHTa, KOTOPBIH MO IEMCTBUEM IITOKA UK IIMUH/EIS T1e-
PEXKUMAETCS U IEPEKPHIBACT MPOXOJHOE ceueHue. [ nOKkast miIaHTr OJHOBPEMEHHO
repMeTU3upyeT pabouyro MoJoCTh ApMaTyphl, TAK YTO HE TPEOyeTCs HAMYUE Callb-
Huka. [1InaHroBelie KiamnaHbl 00J1a1al0T MaJoi TEPMETUYHOCTHIO U PUMEHSIOTCS B
OCHOBHOM 1711 1IEJIEH PEryJIMpOBaHMs Ha arpeCCUBHBIX CpefiaxX, COJIEBBIX PACTBOPAX.
Hcrionp3yroTcss OHU TaM ke, TJIe 1 MeMOpaHHbIC KJIallaHBbI.



B cucremax TI'B minpoko nmpuMeHsieTcss aBTOMaTU4ECKas apMarypa, K KOTOpOou
OTHOCATCSI PeryJIATOPbI (J1aBJICHUSI, PACX0/1a U YPOBHS) U1 KOHAEHCATOOTBOAYMKH.

PeryasiTopsl naBieHus, pacxoaa v ypOBHs IPEIHA3HAYCHBI U1 aBTOMaTHye-
CKOT'0 NOJACPKUBAHUS MapaMeTpa 0€3 UCIO0Ib30BaHUS BTOPUYHBIX HCTOUHUKOB
DHEPIUH.

Perynstop no KOHCTPYKIUU NPEACTABISIET U3 ce0sl KianaH ¢ MTHEBMO WJIH TU/-
POIPUBOIOM MEMOPAHHOTO, CHJIb(OHHOTO WJIH IUTYH>KEPHOTO THIIA, a TaK K€ CIeH-
AIbHYI0 YCTAHOBOYHYIO IIPYKUHY, IPEICHA3HAYECHHYIO IS IIOJACTPONKH PETYIIATOPA
Ha TpebyeMoe 3HaueHue napamerpa. KoHCTpyKIuu peryasTopoB ype3BbIlUaifHO pas3-
HOOOpAa3HBI.

Perysitopbl YpOBHS I0Ipa3IEIAIOTCA HA PEeryJATOPbI NUTAHHUSA , B KOTOPBIX
YPOBEHb MOJICPKUBAETCA 32 CUET MEPUOJINYECKOTO J0OABICHUEM KUIKOCTH B CO-
CyIl, U peryJsiTopbl NepejinBa, B KOTOPBIX MPOUCXOAUT CIUB U30BITKA KUJIKOCTH.
[IpumepoM perynsaTopa ypoBHs MEPBOTO TUIIA SBJISETCA IAPOBOM KPaH CMBIBHOTO
0auka yHUTa3a.

PeryasiTop naBjaeHusi pacCMOTPUM Ha IPUMEPE PEAYKTOpa ra30Boro OamioHa.
OTtBepcTue BXOIHOro naTpyOka Jj1sl oJlayuu ras3a siBJIsSeTCs CEJIOM KJlanaHa, K KOTo-
pPOMY IPHKMMAETCS TapeliKa KJlallaHa, 3aKpEIUICHHAs: HA OTHOM KOHIIE YTIIOBOTO PhI-
yara. Bropoii koHell ppluara COeJuHEH ¢ MOBMKHOU MEMOPaHOM, Ha KOTOPYIO C
BHEIIHEHW CTOPOHBI AEUCTBYET cUjla aTMOC(HEPHOIO JaBJICHUS U CHJIa CXKAaTUsl YCTaHO-
BOYHOM IIPY>KUHBI, & C APYrOMl CTOPOHBI - CUJIA TaBJICHUS I'a3a B IIOJIOCTU PETYIATOpA.
Ocp BpanieHus pblyara 3aKpervieHa Ha JHULIE KOopItyca peryisitopa. Ecin naBinenue
0JIHA U3 TOPEJIOK Ta30BOM IUINTHI OyJIE€T 3aKPhITa, TO YMEHBIIUTCS pacxo/ rasa, B pe-
3yJbTaTE YETO JaBJICHHUE ra3a B IIOJIOCTU PEAYKTOPA HAYHET MOBBIIIATHCS. DTO MPH-
BEJIET K MepEMENICHII0 MEMOpaHbl, KOTOpPas MOTSAHET 32 COOOW KOHEIl pplyara, co-
€MHEHHBIN C HEX0. BTOPOU KOHEN phlyara ¢ 3aKperyICHHBIM Ha HEM KJIAITaHAM TakK e
IIEPEMECTHUTCS M MPUKPOET OTBEPCTHUE ISl IPOXOJa rasa. B pesynprare 1aBieHUE Ta-
3a B MMOJIOCTU PEAYKTOPA OYJET NPAKTUUYECKU HA TIOCTOSSHHOM YPOBHE, TaK KaK X0
KJIallaHa KparHE MaJl ¥ YCUJIME YCTAaHOBOYHOM NPYKUHBI ITPU NIEPEMEILIEHUA MEM-
OpaHbl U3MEHUTCA HE3HAUUTENBHO. TakuM o0pa3zoM, peryarop OyaeT odecneunBaTh
IPOITYCK TpeOYEeMOro pacxoja ras3a npy MOCTOSIHHOM 3HAY€HHUH JABJICHUS NEepe ro-
pEKaMu.

Peryasitop pacxoaa paboTaeT aHaJOTMYHO PETYISATOPY YPOBHS, NOJACPKUBAsS
IIOCTOSIHHBIN IIepenas JaBJIeHUsI Ha HEKOTOPOM JAPOCCENNPYIOIEM YCTPONCTBE, Ha-
npumMep, tuadparmMe Wik peryJmpyeMoM coIuie. Y UuTbIBasi, 4To KO3 PUIHEHT MeCT-
HOT'O COIPOTUBJIEHUS IPOCCENUPYIOLIETO YCTPONCTBA HE U3MEHSIETCS, IIOCTOSHHBIM
nepenaj JaBJIeHUsl 03Ha4aeT, YTO CKOPOCTh IOTOKA YePE3 APOCCENb HIIOCTOSHHA U,
CJIEA0BATEIBHO, IOCTOSHEH pacxol. HekoTopeie perysiTopsl UMEIOT APOCCEIb, KOH-
CTPYKLHSI KOTOPOI'O MO3BOJISET PETYIUPOBATh €r0 CONPOTUBIICHHE, ITIOCTPanNBasi pe-
TyJIsTOp Ha TpeOyemoe 3HaueHue pacxoia. Yaie, 0HaKo, COMPOTUBIEHUE JIpocce-



JUPYIOIMIETO YCTPOUCTBA OCTABIISIOT MOCTOSTHHBIM, a U3MEHSIOT C)KAaTHE YCTAaHOBOY-
HOW MPYXUHBI, 4TO MO3BOJISIET PErYIHPOBATh Mepenaa JaBJICHHUS Ha Apoccelie U, cle-
JI0BAaTEIBHO, PACXO]T YepPE3 PETYIISATOP.

B perynaropax Ba)KHBIM MOMEHTOM SIBJISIETCSI pa3rpy3Ka KiamaHa OT OJJHOCTO-
POHHETO JaBieHHs pabodeil cpeibl, YTO MO3BOJIAET 3HAYUTEILHO YMEHBIIUTD yYCHITHS,
TpeObyembie Ha TiepemeltieHrne padodero oprana. Hanbosee coBepiiieHHBIM BApUaHTOM
pasrpy3KH SBISCTCS IBYXCEACIIbHAs KOHCTPYKIIHS KilalmaHa, Korjaa YCUIus, 1CHCT-
BYIOIIIME Ha JBE TAPEIKH, MPOTUBOIMOJIOKHBI TIO HAMPABIECHUIO U B3AUMHO KOMIICHCH-
pytotcs. OMHAKO B TAKOM KOHCTPYKIIHH KOPITYC CJIOXKHEE B U3TOTOBIICHUU U TPYIHEE
00ecCTeunTh MOJIHYI0 TEPMETHYHOCTD 3aKPBITHS IBYX KJIAMIAHOB OJHOBPEMEHHO. Tem
HE MEHee, TaKasi KOHCTPYKIUS OYE€Hb IIUPOKO MPUMEHSETCSI B COBPEMEHHBIX PETyJisi-
TOpax.

KonaeHcaToOTBOAUYMKM TpPEIHA3HAUEHBI JJI BHIBOJA U3 TAPOBOW CUCTEMBI
KOHJIEHCATa, HE YYaCTBYIOIIET0 B pabovyeM WM TeXHOJornyeckoM npoiecce. Kon-
JIEHCAT CIIMBAETCS MMOCTOSHHO WJIM NTEPUOANYECKH [0 MEPE €r0 HAKOIJICHUS B CUCTE-
Me.

Takum 00pa3om, KOHJIEHCATOOTBOIUMKH JJOJIKHBI BBIITYCKATHT BOJLY U 3aJ€PKHU-
BaTh Iap, YTO OCYIIECTBIISIETCS 3a CUET HATMYUS THIPABINYECKOTO WM MEXaHUYe-
cKoro 3arBopa. OHM TOJKHBI HA/IEKHO BBIITYCKaTh KOHIEHCAT B IIpeAenax MHUPOKOro
MHTEpBaja JaBJICHUH I1apa, TEMIEPATyp KOHJIEHCATa U CKOPOCTH €ro IMOCTYIUICHHUS B
KOHJIEHCATOOTBOYHK.

KonzaeHcarooTBoAUMKH OBIBAIOT KJIAaNaHHBbIE U OeckjananHble. KinanHHble
KOHJIEHCATOOTBOJYHMKH BBIITYCKAIOT KOHJEHCAT NEPUOJUYECKH, ITO MEPE JOCTHIKECHHUSI
OIpe/IeNIEHHBIX YCIOBHM, a OecKIanlaHHbIE - HETIPEPBIBHO. B npuHIMNIe KoHaeHcaTo-
OTBOJYMKH KJIAIIAHHOTO THIIA SBJISIFOTCS ABYXITO3UIIMOHHBIMU PETYJIATOPaMU, B KOTO-
PBIX POJIb YYBCTBUTEIBHOTO 3JIEMEHTA U MPHUBOJIa OJTHOBPEMEHHO BBINOJIHSAET MOTIA-
BOY, TEPMOCTAT, OUMETAININYECKAs] IUTACTUHA WJIH JIUCK.

KoHeHcaoTBOAUMKY B 3aBUCHMOCTH OT MPUHIIATIA IEHCTBUS OBIBAIOT:
NOIJIABKOBbIE
a) 3aKpBITOrO TUIIA
0) OTKPBITOTO THUITA
TePMOCTATHYECKHE
TePMOJUHAMMYECKHUE
JIA0OMPUHTHBIE
COILIOBbIE

* % % %

ITons1aBKOBBIE KOHACHCATOOTBOAYHKHU B 3aBUCUMOCTHU OT KOHCTPYKIIUHU I10-
IJIaBKa OBIBAIOT C 3aKPbITBIM IIOIVIABKOM, C OTKPBITBIM NMOIIABKOM, C OIIPOKH-
HYTBIM INOIUVIABKOM KOJIOKOJBHOI'O THIIA.



B nomnnaBKoBbIX KOHAEHCAOTBOYMKAX MPOXOIHOE CEUEHHE KIIallaHa JJsl BbI-
IycKa KOHJIEHCaTa OTKPBIBAETCS IIPU BCILJIBITUY TOIJIABKA, C KOTOPBIM CBSI3aH 3aTBOP
KJjanaHa. BemislTre nomiaBka MpoucXouT B TOT MOMEHT, KOT/Ia YpOBEHb KOH/IEHCA-
Ta B KOPITyCE KOHJEHCATOOTBOJYMKA IOCTUTHET MpeAesbHOro 3Hadenus. [locne ot-
KPBIBaHMsI BBIITYCKHOTO KJIAIlaHA YaCTh KOH/IEHCATa BbIJABIMBACTCS B KOHJICHCATHYIO
JIMHUIO U NTOIUIABOK CHOBA OITyCKAaETCsl, IEPEKPHIBAsi OTBEPCTUE CEJljIa KIIallaHa.

Takum 00pa3om, MOIMIABKOBBIA KOHJEHCATOOTBOAYMK B IPUHIUIIE pabOTaeT,
KaK PEryJiATOp YpOBHS (pETYyJIATOP MEPEIUBA).

B TepmocTaTHYeCKHX WM TEPMOCTATHBIX KOHJIEHCATOOTBOIUMKAX JIJIS
yIpaBJIeHUS 3aTBOPOM KJIallaHa UCTIOIb3YeTCsl TEPMOCUIIB(GOH, PACILIUPSIIOIIMICS TPU
MOBBILICHUH TEMIIEPATYPbl, OMMETaITNUecKas IJIacCTUHA UM TucK. PaboTta Takux
KOH/ICHCATOOTBOI-YMKOB OCHOBaHA Ha pa3HUIIE TEMIIEpaTyp MapoBOU U KUJKOH ¢a-
3Bl

B TepMocTaTHBIX KOHAEHCATOOTBOJUYHKAX CHIB(OHHOTO TUIA CUIbPOH, PE-
CTaBJISIOIIUN U3 ce0 TOHKOCTEHHYIO TO(pUPOBaHHYIO TPYOKY, 3aMIOJIHEH JIETKO HC-
napsIoEncs KUAKOCTHIO, UCHIAPSIOLIEHCS TPU TEMIIEPAType CBEXKEro napa, HoO Ha-
XoJdIIencs B )KUAKOH (ha3e mpu TemiiepaType KoHaeHcara. Tak, Hanpumep, npu yaa-
JIEHUM KOHJIeHcaTa ¢ Temmeparypou 85 - 90 0C ucnosb3yercs cmech u3 25% stuno-
Boro cnupta u 75 % mnponunoBoro cnupta. Kak Toiabko CUib(pOH HAUHET OMBIBATHCS
apoM, KUAKOCTh UCHapsieTcsl, CHIIb(OH pacIlIMpAeTcs U epeMeIaeT KiamnaH, 3a-
KpbIBasi OTBEPCTHE IS BBIIIyCKa KOHAECHCATa. B Ipyrux KOHCTPYKIMAX JUJIsl 3TOU Lie-
J1 IPUMEHSIOT OMMETaNINYECKUE TIIACTUHBI.

TepmoanHamMu4ecKkne KOHICHCATOOTBOAYHKH SIBIISIFOTCSI KOHIEHCATOOTBOIUH-
KaM{ HeNpepbIBHOTO AeiicTBUsl. OHU NOJYYMIIM B HACTOsIILIEE BpeMsl HanboJiee mupo-
KO€ MpUMeHeHHe 01aroaapsi IpoCTOTE KOHCTPYKIMH, MaJIbIM rabapuTam, HaJ1eKHO-
CTH B paboTe, HU3KOM CTOMMOCTH, BBICOKOI MPOMYCKHON CIIOCOOHOCTH U MaJIbIM IO-
TepsM napa.

TapenpyaThlii KOHIEHCATOOTBOIYMK TAKOTO THIIA UMEET BCETO OJIHY MOJIBHK-
HYIO JIETAJIb - TAPEIIKY, CBOOOHO JIeXkallyto Ha ceqe. [Ipoxoasumii KoHAeHcaT npu-
MOJHUMAET TAPEJIKY U BBIXOAMT Yepe3 OTBOIHOM KaHai. [Ipu noctymienuu napa Ta-
pEJKKa MPUKUMAETCS K CEJIUTY B CBSI3U C TEM, UTO BBICOKME CKOPOCTH MCTEUEHUS Napa
CO3AI0T MO/ HEW 30HY NOHM>KEHHOTO JTABJICHUS.

JlaOupuHTHBIE KOH/IEHCATOOTBOIYMKH SBIISIFOTCS KOHIAEHCATOOTBOAYHKAMU
HENPEPBIBHOTO AeicTBUA. OHU COAEpKaT YCTPOHCTBO B BUJIE JTAOMPHUHTA, KOTOPOE
JUI Iapa co34aeT 0O0JIbIIOE THIPaBINYECKOE COIPOTUBIIEHHE, a 11 BOJIbI (KOHAEHCA-
Ta) - 3HAYUTEJIBbHO MeHblIee. biarogapst 3ToMy KOHAEHCAT NIPOXOAUT Yepe3 KOHJCH-
CaTOOTBOJUMK, a Map 3aJACPKUBACTCS.

ComnoBble KOHAEHCATOOTBOAUUKH SBIIIOTCS KOHAEHCATOOTBOAYMKAMM HEIpe-
pBIBHOTO AeiicTBUsl. OHU coJiepKaT yCTPONUCTBO B BUJIE CTYIIEHYATOIO COILIA C pac-
HIMPEHUEM, KOTOPOE JJIsl KOHJIEHCAaTa HE CO34aeT O0MBIIOrO FHAPABINYECKOTO COMP
otuBieHus. [ mpoxoaa napa CONpoOTHBICHUE COILIA 3HAYUTEIBHO OOJIBIIE, TaK KaK
IIPU 3TOM CO3JAETCS BHE3AITHOE PACIIMPEHUE [1apa, U CKOPOCTb €r0 COOOTBETCTBYET



KPUTUYECKOMY Iepernay JaBjieHus ( B TO BpeMsl Kak Ha KOHJIEHCAT JEHCTBYET BECh
nepenaj nasjaeHus). biarogaps 3ToMy KOHIEHCAT NPOXOANUT Yepe3 KOHIEHCATOOT-
BOJIYMK, a [1ap 3aJI€PKUBACTC.

B 11€710M KOHAEHCATOOTBOAUMKH SBIISIOTCS MaJOHAC)KHBIMHU M KalPU3HBIMU
yCTpOMCTBaMH M TpeOYyIOT yacToi peBu3nu. bosee moapoOHo o paboTe KOHIeH caTo-
OTBOJIYMKOB MOYKHO IPOYNUTATH B YUCOHHKAX 1O Kypcy «OTormieHne» B pasienax, mo-
CBAIIICHHBIX MAPOBOMY OTOIUICHHIO. CleyeT OTMETUTh, YTO MAPOBBIC CUCTEMBI OTO-
TUICHUST JTa)Ke Ha TIPOMBITIUICHHBIX MPEANPUITHSIX, UMEIOIINX COOCTBEHHYIO MapOBYIO
KOTEJIbHYI0, TOBCEMECTHO 3aMEHSIOTCSI BOJITHBIMU CUCTEMaMHU, KaK 00Jiee Ha/IeKHbI-
MU, JIETYE PETyIUpyeMbIMU U OoJiee JoJATOBEUHbIMU. [103TOMY aKTyalIbHOCTh IpUMe-
HEHUs KOHJIEHCATOOTBOJYMKOB B HACTOSIIIEE BPEMs CHU3UIIACK.



4. JKCIINIYATAIIMOHHBIE ITAPAMETPBI APMATYPbI

Cpeau 3KCIuTyaTallMOHHBIX ITapaMETPOB apMaTyphl BBIICISIOT CIEAYOIINE:
HHEPreTUUECKUE (J1aBJICHUE U TEMIIEPATYPa); IPOMYCKHAs ClIOCOOHOCTh; KOPPO3HUOH-
Hasi CTOMKOCTb; THII IPUBOJA; HEOOXOAMMBIN KPYTALINI MOMEHT JUJIsl YIIPaBJICHUS
apMatypoil; BpeMs cpabaTbIBaHUS U JPYTHE.

Camblii BaXXKHBIM MMapaMmeTp - JaBJICHUE Cpelibl. Pa3nensdior ycjioBHOe, padoyee U
NpoOHOe JaBJICHUE.

YcaoBHOe q1aBJieHHE - 3TO HANOO0JIbIee N30bLITOYHOE padouee JaBJIeHHE PH
Temmneparype 20 °c, MPH KOTOPOM olecreunBaeTcs JJUTeIbLHAA U 0e30nacHast
padoTa apMaTypbl U COeIMHUTEIbHBIX YacTeH TPYOOIPOBOIOB.

CymiecTByeT cTaHIapTHBINA PsiJ] 3HAYEHUI YCIOBHBIX JaBJICHUM, HA KOTOPBIE
npoektupyercs TA. O1oT pan aasieHuil B MIla npuBeneH Huke:

010250406116 254 6,4 (80) 10,0 (12,5 16 20 25 32 40 50 64 80
100

3HaueHUsl 1aBJICHUM, yKa3aHHbIE B CKOOKaX HE PEKOMEHAYETCS MPUMEHSTh, UX
CJIEIyEeT UCTOJb30BaTh TOJIBKO AJI 3aMEHBI BBILIEIIICH U3 CTPOSt apMaTyphl.
Ilo ycioBHOMY naBiennio TA MOXKHO pa3faenuTs Ha 6 rpymi:
® JIJIfl CBEPXBBICOKOI0 U BBICOKOro Bakyyma (P, Menee 0,1 I1a)

e JIJISI HU3KOI'0 U CPeIHEr0 BaKkyyma (Page o1 0,1 ITa 1o 0,1 MIIa)

e LIl MAJIBIX JaBJIECHUH (Pasc 0T 0.25 Mna o 1,6
MlIIa)

® J1JI5l CPeAHMX JTaBJIeHNH (Pasec 0T 2,5 10 10 Mmia)

e J1JIfl BLICOKHX JaBJICHUH (Pagc o1 16 10 80 Mma)

® JJISI CBEPXBBICOKHMX (Ps6c oT 100 Mmia u BblIE)

Pabouee naBiieHue - 310 HauOOJIbIIEe U30LITOYHOE JIaBJICHHE, IPH KOTOPOM
o0ecneunBaeTcs AJUTeNbHasA padoTa apMaTypbl U COCAUHUTEIbHBIX YacTeH
TPYOONIPOBOAOB NPH padoueii TeMnepaTrype NpoOBOAMMOM Cpe/bl.

VY4uuTteIBas, 4T0 MPOYHOCTH OOJIBITMHCTBA KOHCTPYKIIMOHHBIX MaTepUaJIOB
YMEHBIIAETCS C YBEJIIMYEHUEM TEMIIEPATYPBI, YCIOBHOE JABJIECHUE apMaTyphl JOJDKHO
ObITh OoJble pabouero. MHaue roBops, eciii Obl apMaTypa HKCIUTyaTHpOBajach Mpu
20 °C, ona mora 651 BBLIEPKATH GONBIIIEE JABIECHHE, TT0 CPABHEHHIO C PAbOTOH MpH
MOBBILICHHON TEMIIEPATypE.

IIpoGHoe naBeHHeE - 3TO M30BITOYHOE JaBJICHUE, IPH KOTOPOM apMaTypa H
COeIMHUTEJbHbIE YACTH TPYOONIPOBOI0B 10/IZKHbI MOIBEPraThCsi FTMAPaBInYe-
CKOMY MCNIBITAHUIO BOJOM HA MPOYHOCTH NMPH TeMuepatype He Bbiuie 100 °C.

B skcrutyaTallnOHHBIX YCIIOBUSAX JOIMYCKAETCS MPEBbIIIEHUE (aKTUYECKOro pa-
Oouero AaBieHUs HaJ YKa3aHHBIM B CTaHAapTe He Oojee uem Ha 5%.



[Tpu NoBBIIEHUU TEMIIEPATYPHI JOIYCKAEMOE JTaBJIEHUE CHUYKAETCS B pa3any-
HOM CTeNeHH B 3aBUCUMOCTHU OT MaTepuaia JeTajeil Kopinyca, KOTOpblii B OCHOBHOM U
onpeeNsieT NPOYHOCTHBIE CBOMCTBA apMaTyphl.

CHuxeHue paboyero JaBJjeHUs IO CPABHEHUIO C YCIOBHBIM OIPEACIISIETCS ps-
JIOM TeMIEPATyPHbIX CTYIIEHU U COOTBETCTBYIOIIMMH UM MONPABOYHBIMU KOADPUIu-
CHTaMHU:

10908 0,71 0,64 0,56 0,5 0,45 0,4 0,36 0,32 0,26 0,25 0,22

JI71st KaXI0ro MaTtepraia UMEIOTCS TaOJHIIbI, T/Ie YKA3bIBAIOTCS TeMIEpaTypHBIC
VHTEPBAJIbI JJIS1 KQXKJ0M CTYIICHHU.
Ilo TemnepaTypHomy pexumy TA MOXKHO pa3ieliuTh Ha 5 KaTErOPUIA:

* 00bIYHASA

* JJI51 BBICOKHX TeMIlepaTyp
* JKAPONPOYHAS

* JUIS1 XO0JIOAUJIbHOM TEXHUKH
* KPHOTreHHasA

Apmatypa 00bIYHas BBIITYCKAeTCS HA Pa3IMYHbIC AUAMAa30HbI TEMIIEpaTyp B 3a-
BHCHUMOCTH OT MaTepHasa Kopiryca:
W3 YTIIEPOJINUCTON CTaIu - 10 425°C
13 KOBKOro dyryHa mapku KU - 10 300 °C
3 ceporo yyryHa mapku CU - 10 225 °C
U3 JaTyHU U OPOH3bI - 10 200 °C
Apmatypa AJ1s1 BLICOKHX TeMIepaTyp TpeaHa3HadeHa /sl paboThl Ha MOTOKaX
¢ Temmepatypoit 450 - 600 °C. Ona H3roTaBIHBACTCS U3 CHELMAIBHBIX CTANCH.
ApMatypa skaponpodHas npeHa3HaueHa Jj1si padoThl Ha MOTOKaX ¢ TeMIiepa-
Typoit 6osee 600 OC. OHa M3roTaBIMBACTCS U3 CIISEIUANBHBIX AKAPOCTOMKHUX JIETUPO-
BAHHBIX CTaJICH.
ApmMaTypa AJ1sl X0JI0AUIbHOM TeXHUKH JI0JDKHA pab0oTaTh HA/IEKHO B 30HE OT-
pHLATEIBHBIX TeMmieparyp 10 -153°C.
Kpuorennas TA npeana3zHayeHa ajisi paboThl B YCIOBUSX IITyOOKOI0 X0J10/1a
1pu Temieparypax Hike -153 °C.



5. MOHTA’KHBIE ITAPAMETPbI APMATYPbI

K moHTakHBIM nmapamerpam TA oTHoOCSTCS:
* YCJOBHBIN IMAMETP MPOXoaa.
CTPOUTEJIbHAS JAJIMHA
CTPOUTEJIbHAS BHICOTA
KOHCTPYKIUSI IPUCOETUHUTEIbHBIX NATPYOKOB
pa3Mepbl NPUCOEIMHUTEIBLHBIX NATPYOKOB

¥ % %+ %

HoMuHaabHBIA JHAMETP 0TBEPCTHS B TPYOe WM apMaType, CJIyKalero
AJIs1 IpoIycka padoyeii cpe/ibl, HA3bIBAeTCS YCJIOBHBIM JHAMETPOM MPOX0JA U
obo3navaercs Dy,

Otot napametp ycranosiieH ['OCTom.

[lo yc/ioBHOMY AMaMeTpy MPOX0Aa apMaTypa JIeIUTCS Ha CIEeAYIOIe TPYIIIbL:
CBepXMaJbIX pa3MepoB
MaJIbIX pa3MepoB
CPeHUX pa3MepoB
00JILIIKX INAMETPOB
CBEepPX00JIbIIUX TMAMETPOB

K rpymnmne cBepxmansix pasmepos otHocutcest TA ¢ Dy 10 5,0 MM BKIIFOYUTEIB-
HO. DTO KakK MPaBHUJIO CTIeMaIbHas Wi JJabopaTopHas apMaTtypa. B mpaktuke crpou-
TEJIbCTBA K 3TOMY TUITY apMaTypbl MOKHO OTHECTH PEIYKTOPHI 1Ji OAJIJIOHOB CHKaThIX
ra3oB. K 3Toi1 ke rpyIine OTHOCUTCS apMaTypa pa3aTudHbIX TPHOOPOB, CBSI3aHHBIX C
MEepEMEILICHUEM Ta30BbIX WM KUJIKOCTHBIX MOTOKOB: Ia30aHAIN3aTOPbI, TEPMOCTATHI,
UCTIAPUTENIN, XUMUYEKOe 000opyaoBaHue u T.1. [IprcoeuHuTEIbHBIE KOHIIBI YacTO
MO/ WITYLEP UM UMEIOT TOTOBBIN IITYLEP MO/ IIJIAHT.

K rpynmne manasix pasmepos otHocutcss TA ¢ Dy ot 6 10 40 MM BKIFOUUTEINBHO.
Dta apMaTypa NPUMEHSETCS OYE€Hb IIMPOKO B CUTEMaX OTOIUICHUS, TEIIOCHA0KEHUS,
XOJIOJHOTO U ropsiuero BogocHadxenus. Kak npasuino, 3to mydrtoBas TA, To ecTh
PUCOEIMHUTEIbHBIE KOHIIBI MMEIOT BHYTPEHHIOK pe3b0y. Marepuan Kopiyca 4yryH
WJIU 1[BETHBIC METaJUIbI, CTaJIb ISl 9TOM apMaTyphl MPUMEHSETCS PEIKO, TOIBKO €Clv
OHa paccuuTaHa Ha padOTy MpPH BHICOKHUX JaBJICHUSX.

K rpynmne cpeannx pasmepos otHocurca TA ¢ Dy ot 50 1o 300 MM BKIIXOYH-
TenbHO. OTa TA MIHMPOKO NPUMEHSETCA B CUCTEMAX OTOIICHUS U TEMJIOCHA0XKEHUS,
XOJIOJTHOTO U TOPSYETO BOAOCHAOKEHUS. Y YMTHIBAsl 3HAYNTEIIbHBIC JUAMETPHI, OHA
YCTaHABJIMBAETCS HA BBOJIAX B 3/IaHUE WJIM HA MAaruCTpalibHbIX TpyOonpoBoaax. [11u-
POKO IPUMEHSIETCSI apMaTypa TaKoro pasmepa B KoTelbHbIX, TOLl, TexHOIornueckux
YCTaHOBKAaX pa3uuHOTo poduiis. M3rotaBauBaercs U3 4yryHa, CTaJIM yIriepoin-
CTOM WJIY JIESTUPOBAHHOM B 3aBUCHUMOCTH OT Ha3HAYCHMUSI.



K rpynmne 6oabmux guamerpos otHocutca TA ¢ Dy ot 350 go 1200 MM BKiIIO-
YUTEJIbHO. JTO apMaTypa YCTaHABIMBAETCSI HA MATMCTPAIbHBIX TPYOOIPOBOIAX WIIH
KPYIHBIX TpyOONpPOBOAAX TEIMJIOBBIX CTAHIMM, CTAHIIMI BOJIOCHAOKEHUS U KaHAIU3a-
1007078

K rpynme ceepx6oabmux guamerpos otHocutcss TA ¢ Dy ot 1400 u Bble.
Takast apMaTypa NpUMEHSAETCS B OCHOBHOM B METAJUTYPTrUU U THIPOTEXHUYECKOM
CTPOUTENHCTBE. B cCaHUTapHO-TEXHUYECKUX CUCTEMAaX OHA HE IPUMEHSIETCS.

CrpouTenbHas JVIMHA XapaKTEPU3YET MIIMHY Y4acTKa TPyObl, KOTOPHIA apMa-
Typa 3aMmemniaet B TpyoorpoBoie. CTpouTenbHbIE JIMHBI YHU(DUITUPOBAHBI JJIs KJ1a-
MAHOB U 33JIBIDKEK OOMICTPOMBIIIIICHHON apMaTypbl, JAJI IPYTOil apMaTyphl OHH HE
YHU(DUIIUPOBAHBI.

CrponTenbHasi BbICOTA - 3TO PACCTOSIHUE OT OCH MPOXOJa ApMATyPhI JJO KOHIIA
IITTUHACIS B BEPXHEM TTOJIOKEHUH.

3HaHUE CTPOUTEIBHBIX Pa3MEPOB apMaTypbl OYCHb BAKHO Ha ATAIe MPOSKTHUPO-
BaHMsI, YTOOBI TIPABWIIBHO OTIPEICTUTh Ta0apUThI, 3aHUMaeMble apMaTypoi. IrHopu-
pOBaHUE ATUX MTApaMETPOB MOXKET IIPUBECTH K TOMY, YTO apMaTypa HE TTIOMECTUTCS B
OTBEJICHHOM JIJIsl HEE MECTe.

[To KOHCTPYKILIMS NPUCOEANHUTENBHBIX NAaTPYOKOB, KaK YKa3bIBaJIOCh B pa3jeie
1, apmaTypa HauboJee yacto ObiBaeT My(dTOBast, (priaHIIeBast U 1O CBAPKY.

Myd¢roBas TA u3zroraBimnBaercs Ha Majble [uaMeTpbl. Kak rmpaBuiio, Ha apma-
Type HaHOCAT BHYTPEHHIOIO TPYOHYIO pe3b0y COOTBETCTBYIOIIETO TMaMETpa, a CHa-
PYKH MPUCOSTUHUTEIbHBIE KOHIBI 0(DOPMIIIOTCS B BUJIEC IECTUTPAHHUKA «ITOJT
KItou». Pazmepsl npucoeanauTenbHbIx KOHIOB ['OCTupoansl. TpyOHas pe3nda
IpeJICTaBISIET U3 ce0sl NI0IMOBYIO pe3b0y ¢ MENKUM 1aroM. /{roiiMoBas pe3pda, B
OTJIMYME OT METPUUECKOM, UMEET MPHU BEPIIUHE MPOPUIS YToJl HE 60°, a 55°. Menkuii
1Iar 03Ha4yaeT, uyTo Iar pe3b0bl U BHICOTA 3yObEB HE 3aBUCAT OT IMAMETpa TpyOonpo-
BoAa. Menkuii mar npuMeHsieTcsi IOTOMY, YTO MPHU BBIIIOJIHEHUU Ha TPyOe pe3bObl ¢
OOBIYHBIM IIIaIOM BBICOTA 3yOBEB MOJYyUMUSIach Obl TAKOM OOJIBIIION, UTO ITPEBLICHIIA
OBl TOJIIIUHY CTEHKHU TPYOBI.

MydToBoe coenuHenne o0aagaeT psaaoM npeumyiiecTB. OHO TEXHOJIOTHYHO,
pe3nda MOKeT GOPMUPOBATHCS PA3IMYHBIM CIIOCOOOM - IITAMIOBKOM, HAKATKOM, Ha-
PE3KOi, MpudYeM Hape3Ka MOXKET ObITh MPOU3BEACHA MPOCTHIMH MPUCITOCOOJICHUSMU B
YCIIOBUSIX METTKOW MacTepCKO# u naxke foMa. MydToBOE coeTuHEHHUE JIETKO U J0CTa-
TOYHO HAJC)KHO TePMETU3UPYETCA JbHSIHOMN Npsiibio win JienTort ®YM. s mydro-
BOTO COCIMHEHHMS TPYOOIIPOBO/Ia M apMaTyphl HE TPEOYIOTCS IOMOJIHUTEIBHBIE Kpe-
MIEXKHBIE JETaJH.

Bwmecre ¢ TeM 3TOMy BUly CO€AMHEHUS PUCYIIU U HeocTaTku. CaMblii riaaB-
HBIN 3aKJIF0YAETCSA B TOM, UTO BCJIEACTBUE HAPE3KU PE3bObI YMEHbIIAETCS TONIIMHA
CTEHKH TPYOBI, 4TO MPUBOJUT K CHUKEHUIO TPOUYHOCTH U JOJITOBEUHOCTU COETUHE-
HUsA. DTO HE MO3BOJISIET Hape3aTh pe3b0y Ha TOHKOCTEHHbIX TpyOax. Kpome Toro, s



BBITIOJIHEHHSI COEIMHEHUS TpeOyeTcs OOJbIIOe yCUIINe JIJIsl HABOPauUBaHUSA MY(PThI
Ha pe3b0y € YINIOTHUTEIBbHOU MTOJAMOTKOM, IPUYEM 3TO TpeOyeMOoe YCUIIUE PE3KO
BO3pacTaeT IpU yBEJIMUEHUH uameTpa Tpyoorposoza. [loatomy st tuameTpoB 60-
aee 50 MM pe3p00BOE COETUHEHNE HE TPUMEHSIIOT.

da”ueBasi apMaTypa BbelTyckaercst Ha guameTpsl oT 50 1o 500 M.

dnaHnEBOE COEAUHEHNE KaK TAKOBOE OYEHb IIMPOKO MPUMEHSETCS B TEXHUKE.
®iaHIIbl COEIMHAIOTCS MEXAY COO0M OONTaMu, MEXITY HUMHU BCTABIIAETCS MPOKIIAAKA
U3 Pa3InYHbIX MaTEPUAIIOB.

[TpenmyriecTBOM (1aHIIEBOIO COEIMHEHUS SBISETCS HaIEKHOCTh, POCTOTA CO-
€IMHEHUs1, BO3MOKHOCTh MHOTOKPATHON pa300PKU M COEAMHEHUS.

Bwmecte ¢ Tem pacxoa MeTaiia Ha (pyiaHIbl BECbMa 3HAYUTEINbHBIN, a TPy10eM-
KOCTb MX M3TOTOBJICHUS JOCTaTOUHO BbicoKa. [Ipu yBenuuenuu auamerpa Tpyoomnpo-
BOJIa TOJIIIMHA U Macca (pJIaHIEB CYLIECTBEHHO BO3PACcTaIOT, YTO YBEJIMYUBAET pac-
xoJ1 MeTajuia. CUIIBHO YBEJIMYMBAETCS U KOJIMYECTBO OOJITOB, KOTOPOE TpeOyeTcs s
CTBIKOBKH (DJIaHIIEB, YTO MPUBOJUT K BO3PACTAHUIO TPYIOEMKOCTH UX cOOpku. Kpome
TOTO, €cJId (py1aHLIbl HEOOIBIIMX JUAMETPOB MOTYT OBITh U3TOTOBJIEHBI U3 PACIIPO-
CTPAHEHHOTO JIMCTOBOTO MeTajljia TOJIIUHOMN & - 15 MM, TO (hytaH1bl OONBIIKNX pa3Me-
POB JIOJDKHBI U3TOTaBIMBATHCA U3 I€PUIIMTHOTO TOJICTOIUCTOBOTO METAILIa WK
KpyTraoro npoduiis 60JbIIOro AMAMETPA, YTO YIOPOKAET UX U3roToBIeHUE. [l u3-
roTOBJIEHUS (DJIAHLEB OOJIBIIMX Pa3MEPOB TPEOYIOTCS KPYIMHOraOApUTHBIE TOKAPHbIE
CTaHKH, YTO PEAKO OBIBAET B YCIOBUSX psAAOBOro npeanpustus. [lpu TokapHbix pa-
0oTax MHOT0 MeTajuia uAeT B 0TX0bl. C yBeIMUYEHUEM AMaMeTpa TpyOonpoBoia BO3-
pacTaeTr ycuiiue Ha (piaHIbl U TOBBIIIAETCS BEPOSITHOCTh pa3phiBa U BbIIABIMBAHUS
IIPOKJIAJIKH.

Tunbl npuMeHsieMbIX (uIaHLeB 3aBUCST OT YCIOBHOTO AUaMeTpa U pabodero
naBieHus cpenbl. CylniecTByeT MHOTO TUIIOB ()JIaHILIEM, OTMETUM 37E€Ch JIUIIb OCHOB-
HBIE:
0e3 BBICTYIA CTAJIbHbIE IJIOCKUE PUBAPHbBIE
IUIOCKHE PUBAPHbIE C COeAUHUTEIbHBIM BBICTYIIOM
C BBICTYIIOM MJIM BIIAIMHOM M3 CEpPOro 4yryHa
C LIMIIOM MJIH Ma30M

Ilnockue QuiaHIpl OBIBAIOT CAMOJIEIBLHOIO U 3aBOJICKOTO U3TOTOBJICHUS.

CranbHoil I1ocknii npuBapHoi ¢uianen 0e3 BbICTyNa HauboJiee MpocCT Mo
KOHCTPYKITUH, MOYKET OBITh U3TOTOBJICH U3 OOBIYHOMN JIMCTOBOW CTAIM W IPUMEHSCTCS
Ha TPyOOIPOBOAaX MajbIX AUaMeTpoB. [Ipokianka, 3a10KeHHas MKy TBYMS TLIO-
CKUMHU (DJIaHIIAMU, CYKUMAETCSI TI0 BCEH MTOBEPXHOCTH (DJIAHIIEB, UTO HE TTO3BOJISICT
Pa3BUTH OOJIBIITUX JIABJICHUH HA MaTepuall U JOCTUYb Mpejaesia TekydecTd. ToT dakr,
YTO OTCYTCTBYIOT BBICTYIBI Ha (hJIaHIE U TIPOKJIAIKA 3aKUMAETCS 110 BCEH TMTOBEPXHO-
ctu (pyaHIa, 3aTPyIHSIET €€ IIEHTPOBKY B COeIMHEHUU. [Tpu HaImIuu miiockux ¢hJiaH-
1IEB CJIEIyeT UCIOIb30BaTh YIIPyTrUe MPOKIaIKUA ¢ MaJION )KeCcTKoCcThIo. Hanmnuue na-



panuH Ha ¢JaHIe B paJdaIbHOM HAPABICHUHA MOXET IPUBECTH K TOMY, YTO HE yJia-
CTCSl JOCTUYb TEPMETUYHOCTH COCTUHEHHUSA. Y YUThIBAsI CYIIECTBEHHBIX OTCYTCTBUE
HEPOBHOCTEM (BBICTYIOB) HA TOBEPXHOCTH (hJIaHIIEB, MPOKIIAKA MOXKET JIETKO CKOJIb-
3UTh 1O TOBEPXHOCTH, YTO MOBBIIIAET BEPOSITHOCTD €€ pa3pbiBa U BbIJABIMBAHUS
JaBlieHHEeM B TpyOorpoBoje. [loaToMy mmockue ¢iaHIbl HEHAEKHBI HA TPYOOIpo-
BOJaxX OOJIBIIUX IUAMETPOB.

I1nockue ¢iaHIbI ¢ COEAMHUTETBLHBIM BBICTYIIOM OOBIYHO OBIBAIOT 3aBO-
JICKOTO M3TOTOBJICHHSI, HO MOTYT OBITh U3TOTOBJICHBI M B YCIIOBUSX MEXaHHUECKUX
11exoB 3aBoAa. OHH MUPOKO MPUMEHSIOTCS Ha TPYOOIPOBOIAX MAJIBIX U CPETHUX
nuaMeTpoB Onaromapsi 0osbInei HanexxHOCTH. OHM UMEIOT BBICTYIT HAa CBOEH TTOBEPX-
HOCTH, YTO 00JIeTYaeT IEHTPUPOBAHUE MPOKIAIKUA. Ha ymIoTHUTENHHOM MTOBEPXHO-
cTu (JIaHIa MOKET HAHOCUTHCS Psi/I KOHIICHTPUYECKHUX HETITYOOKHX TPEYTOJIbHBIX
KaHABOK, YTO PE3KO YBEINYMUBAET €r0 F€PMETUYHOCTD. [Ipu AaBIeHUN Ha POKIIAJIKY
B MOMEHT CTSATHBaHMS (JIAHIIEBOTO COSAMHEHUSI MaTeprall MPOKIAIKU AehopMUpYET-
s, TOCTUTHYB Tpejiesia TeKy4YeCTH, U 3aMoIHsAeT co00# yriyOjieHusl KaHaBOK, Ipe-
NATCTBYSI 00pa30BaHUIO HEMPEPHIBHBIX PaUaIbHbIX II€JIeld B MECTE IaparivH IMo-
BEPXHOCTH.

dDaHIbI ¢ BLICTYNIOM WIH BHAJNHON U3 CEPOro 4yryHa ObIBaroT TOJIBKO 3a-
BOJICKOT'O U3roTOBI€HUsI. OHU COCIUHSIIOTCS TaK, YTO BBICTYI OJHOTO (hJiaHIla BXOJIUT
BO BIIQJINHY BTOPOTO, 32 CUET Yero o0ecrneunBaeTcs 00blas repMETUYHOCTh COeIU-
HEHHSI.

daHIbI ¢ MXOM U MA30M TakK K€ OBIBAIOT TOJBKO 3aBOJICKOTO M3TOTOBJICHUS.
OHU COeMHSIIOTCS TaK, YTO LIUI OJTHOTO (hJIaHIla BXOJUT B a3 BTOPOTO, 3a CYET YEro
obecrieunBaeTcs 00Jiblllasi FEPMETUUHOCTh COCIUHEHMUSI.

Jl71st apMaTypbl OOJBIIUX U CBEPXOOJBIITNX TUAMETPOB MPUCOCTUHUTEIbHBIC
KOHIIbI MOJITOTABIIMBAIOT MO MPUBAPKY, TO €CTh OHU MPEJCTABISAIOT U3 ce0s MPOCTO
OTPOCTKU TPYOBI, KOHIIBI KOTOPBIX MOATOTOBJIEHBI TIOJI CBAPKY - BEIPOBHEHA U 3a-
nudoBaHa MOBEPXHOCTh, CHATA TpebyeMas (acka. [Ipu MOHTaxke Takue MPUCOETH-
HUTEJIbHBIC MAaTPyOKH MPOCTO MPUBAPUBAIOTCS K TPYOOIIPOBOTY.

Kaxk yka3pIBasioch BhIIe, pa3Mepbl NPUCOEANHUTEIBLHBIX KOHIIOB I My TO-
Boi apMartypsl 'OCTupoBaHbI U 3aBUCAT TOJIBKO OT YCJIOBHOTO AuameTpy TA.

Pa3meps! mpucoemMHUTENBHBIX (PIIAHIIEB MOTYT OBITh PA3IMYHBIMU JTaKE TIPU
OJIMHAKOBOM JIMAMETPE TPYOOIPOBOJIOB, B 3aBUCUMOCTH OT HA3HAUCHUS apMaTypbl U
pabouero nasnenus. [loatoMy, npu npucoeMHeHU: TpyOOIPOBOIa K apMaType Baxk-
HO Ha TpyOOIpPOBO/IE YCTAHOBUTH UMEHHO TaKOU (pyiaHel, KOTOpPbIi UMEETCsl Ha apMa-
Type. nameTpsl caMux ¢iaHIeB, pa3Mepbl IPOKIAIOK, pa3Mephl U KOJTUYECTBO OT-
BEpPCTUH MOJ1 OOJTHI HA (PJIaHLIAX IPUBOJATCS B CHEIMANBHON JIUTEPATYpE: CIPaBOY-
HUKaX MPOEKTUPOBIIUKA, CIIPABOYHHUKAX 110 TPYOONPOBOAHOM apMaType, Karajnorax
apmaTyphbl. B HEKOTOpBIX Cilyyasix, KOTJla He yJlaeTcs HalTu onucaHue duaHia as
apMaTyphbl, €IUHCTBEHHBIM CITIOCOOOM SIBJISIETCS HATYPHBIN oOMep (hiiaHIa apMaTyphl
¥ U3TOTOBJICHHWE OTBETHOTO (hJIaHIla MO AICKU3HBIM YEPTEKAM.



6. MATEPHUAJIBI, IPUMEHSAEMBIE J1JIS1 APMATYPbI

Marepuainsl, npuMmensiembie B TA, MOXHO 110 HA3HAYEHUIO pa3/IeTUTh Ha Clie-
TYIOIINE TPYTIbL:

® KOpHyCHbIE

® YIUIOTHHUTEJbHbIE

® NPOKJA0YHbIE

® repMerusupyinme (HAaOUBHbIE)

® CMa3KH

KopnycHble MmaTepuaJbl IpeIHA3HAYEHBI ISl U3TOTOBJIECHUS KOPITyCa apMary-
pbl. OHM TOJKHBI 007181aTh JOCTaTOYHOM MPOYHOCTHIO, KOPPO3UOHHON CTOMKOCTHIO,
TEXHOJOTHYHOCTHIO 00Pa0OTKH, XOPOILIMMH JIUTEHHBIMH CBOMCTBaMH, TaK KaK KOp-
IIyca apMaTypsl Yalle BCEro U3roTaBlIMBalOT METOIOM JIUThS.

YIUIOTHUTEIbHbIE MATEPHUAJIBI UCTIOJB3YIOTCA B TA 114 co3aaHus U yIJIOTHU-
TeJILHBIX TTOBEPXHOCTEH ceyia u 3aTBopa. TpeboBaHus K HUM B Pa3IMYHON apMaType
OY€Hb MMPOTUBOPEUYUBBI U pa3HO0Opa3Hbl. OHU JOJKHBI 00J1a1aTh YIPYTOCThIO, XO-
poio nuMdoBaThCs, UMETh HETIIOXHE AHTU(PPUKIIMOHHBIE CBOMCTBA.

IIpoxkinaxo4Hbie MaTepHaJbl IPUMEHAIOTCS JJI1 U3TOTOBJIECHUS YINIOTHUTEIb-
HBIX MPOKIaa0K. OHU JOJIKHBI UMETh HU3KYIO CTOUMOCTH, JIETKO 00padaThiBaThCH,
W3TOTaBIIMBATHCS B BUJIE JIUCTOB, BBIAEPKUBATh TEMIIEpATypHbIEC BO3AEHCTBHS, IPO-
TUBOCTOSITH BO3/ICHCTBHIO arpeCCUBHBIX JKUIKOCTEN, 001a/1aTh YIIPYTOCThIO U TEKY-
YECThIO.

I'epmeTnsupyromue MaTepuaabl IPUMEHSIIOTCS U1 TEPMETU3ALUH Y3JI0B IIPO-
X0/J1a MIMUHAEIS WM LITOKA Yyepe3 KPbIIKY Kopryca. OHM JOJDKHBI 00J1a/1aTh yIIpy-
rOCTBIO, THAPO(HOOHOCTHIO, TEPMOCTONKOCTBIO, 10JITOBEYHOCTHIO, HU3KOIM CTOMMO-
CTBIO.

CMa3Ku IPUMEHSIOTCS U1l YMEHBIIEHUS TPEHUS B MTOABWKHBIX JAETAJSIX apMa-
Typbl. B HEKOTOPBIX CydasX CMa3Ku NPUMEHSIOTCA U1l YMEHBIICHUS TPEHUS MPO-
KJIAJJOYHBIX MAaT€pUAJIOB B MOMEHT MOHTaxa apMarypbl. OHU JOJKHBI 00J1a/1aTh TEp-
MOCTOMKOCTBIO, HU3KMM KO3 (DUIIMEHTOM TPEHUS, TEXHOJIOTMYHOCTHIO HAHACCHHUSI.

6.1. KopnycHble MmaTepuaJibl

YyryH npeacTaBisieT u3 ceosl Keie30 ¢ MOBBIIIEHHBIM COJIEPKaHUEM YTIIepOo/Ia.
UyryH - TsKeNbld MeTaul ceporo 1Beta. Kak KOHCTpYKIIMOHHBIN MaTepual UCIOJIb-
3yeTCsl OUY€Hb IIUPOKO, 00J1aJJaeT BEICOKOUM TBEPIOCTHIO, JOCTATOYHO HU3KOM CTOMMO-
CTBIO U XOPOIIIUMHU JTUTEHHBIMHU CBOMCTBaAMU. B OT/IMuME OT HU3KOYTIEPOIUCTOM CTa-
71 00J1a/1a€T BHICOKON KOPPO3UOHHOM CTOMKOCTBIO, YTO PE3KO MOBBIIIAET J10JITOBEY-
HOCTb M3JIEJINM, pab0TaIOMKUX B KOHTAKTE ¢ BOJI0M. OCHOBHBIM HEJOCTATKOM UyTyHA
KaK KOPITYCHOI'O MaTepHalia sIBJISIETCA €r0 XPYINKOCTh - OH KOJIETCS PU MPUIIOKEHUN



yIapHOW WM pacTsrupaoiei Harpy3ku. C apMatypoil u3 uyryHa ciegyer oopa-
IaThCA TIOCTaTOYHO AKKYPATHO: HE MOJBEPraTh €€ yaapam, Ipy HaBEPThIBAHUH PE3b-
Obl HE pUJIaraTh YpEe3MEPHBIX YCUIIHH, HE JOMYCKaTh 3aMepP3aHUsl BOJIbI B KOPITYCe
apMaTypbl B 3MMHEE BPEMSL.

CymiecTByeT HECKOIBKO BUJIOB UyT'YHA, HCTIOJIB3YEMBIX JIJISI N3TOTOBJICHHS KOP-
IyCOB apMaTyphl: CEPbIN YyT'yH, KOBKUI YyT'yH, BRICOKOTIPOUHBIN 4yryH. Cephlil uy-
ryH HauOosiee xpynkuil. KoBkuii 4yryH XOTsl U HE MOKET KOBAThCsI, OJHAKO €r0 BA3-
KOCTh M IPOYHOCTH BBIIIE, @ XPYNKOCTh MEHBIIE. BHICOKONIPOYHBIN YyT'yH 3aHUMAET
IIPOMEKYTOUYHOE MECTO MEKY CTaJIbIO U CEPBIM UyTYHOM, U3 BCEX UyT'YHOB OH Hau-
MEHEE XPYIKHMN.

UyryHHas apmaTtypa JJisl HOBBILICHUSI KOPPO3UOHHOW CTOMKOCTH MOXKET MU3T0-
TaBJIMBATHCS C BHYTPEHHUM 3AIIUTHBIM OKPBITUEM U3 PA3JINYHBIX MAaTEPUAJIOB -
AMaJIH, IJIACTMACCHI, pE3HHA.

Cy1iecTByeT HECKOJIBKO BUJIOB UYT'yHA, UCTIOJIb3YEMBIX JIJIsl U3TOTOBJIEHUS KOP-
IIyCOB apMaTypbl: CEPbI YYTYH, KOBKUI YyT'yH, BBICOKOIIPOUHBIN YyT'yH.

Craab npeacTaBiseT u3 ceOs Kelle30 ¢ HU3KUM CoJIepKaHUuEM yriepoaa. ITo
OYEHb PaCIpPOCTPAaHEHHBIM KOHCTPYKIMOHHBIN MaTepual, OJaroaapsi XOpOouImM Jiu-
TEHHBIM KauyeCTBaM, IJIACTUYHOCTH, JIETKOCTH 00paboTKu. TBEpIOCTh CTaIM MEHBbIIIE,
yeM y yyryHa. Ctanb He 001a/1aeT XpyIKOCTbIO, TO €CTh He KosieTcst. CTanb XOpOoIIo
MOABEPraeTcss MEXaHUUECKON 00pabOTKe - TOUCHUIO, CBEPJICHHIO, (DPE3EPOBAHUIO,
nundoBaHuio. CTOMMOCTB CTaJIbHOM apMaTypbl JOCTATOYHO HU3KAS.

JlerupoBaHHas CcTAJdb - 9TO CTAIb C HEOOJBITUMHU JOOABKAMU JPYTUX METAIIIOB
JUIS TIOJTy4€HUS ONPEAEIEHHBIX CBOMCTB. 3a CUET JIETMPYIOIIUX 100aBOK MMOBBIIIAETCS
IPOYHOCTH CTAJIM M BEPXHUI TeMIlepaTypHbIi npesen pabodero quana3zoHa, HOBbI-
LIAKOTCS KOPPO3UOHHAsL CTOMKOCTh M TBEPAOCTh. Kak npaBuiio, JIernpoBaHUe OCyIlie-
CTBJIsIETCS J0OOABKaMHU XpoMa, MapraHiia, BaHausi, KooaibTa u Jpyrux Mmetamios. K
JIETUPOBAaHHBIM CTAJISIM OTHOCUTCSI Hep:KaBelliasi CTaJlb, 00J1a/1af0111ast TOBBIIIECH-
HOM KOPPO3MOHHOM CTOMKOCTBIO, @ TaK K€ KAPOCTOMKAS CTAJIb, UCIIOJIb3yeEMas s
apMaTypbl, SKCILTyaTHPYEMOU MPU BBICOKUX TeMIeparypax. B oTinmane oT 0ObraHOM
KOHCTPYKIIMOHHOM CTaJIM JISTUPOBAHHBIEC CTAJIA YacTO HE 00JIadar0T eppoMarHuT-
HBIMH CBOKMICTBaMH.

Jlatynb npencrapisieT U3 ce0s CIJIaB MEAU U LIMHKA ¢ HEOOJIBIIMMU 100aBKaMu
JOPYTUX METAIJIOB, HCIIOIB3YETCS ISl apMaTyphl, padoTaroleil IpHU TeMIIEpaType Me-
nee 250 °C. JlaTyHb - OYeHb IIACTHYHbIHA METAI, 00IA1aeT XOPOIIHMH JTHTSHHBIMH
CBOICTBaMH, XOPOIIO MOABEPraeTcs MEXaHHUeCKOH 00paboTKe, OTIIMYHO HUTU(]yeTCst
U TIOJIMPYETCS, YTO IPU HEOOXOIUMOCTH MO3BOJIAET NOMYYUTh OYEHBb BBICOKOE Kaue-
CTBO MOBEPXHOCTH. M3 JIaTyH! B TEXHUKE U3TOTaBIMBAIOT KOPITyCca Pa3InYHbIX U3JIE-
JM, BKJIIOYasi TOUYHbIE MPUOOPHI U MexaHU3MBbl. Bbicokoe kauecTBO nUIM(OBKH MO-
3BOJIIET U3TOTABIMBATh YIUIOTHUTEIBHBIE IOBEPXHOCTHU CEJIA MPSAMO Ha KOPITyCe ap-
MaTypbl 0€3 HaHECEHUs CJI0s Ipyroro Metamia. JIaTyHb o CpaBHEHUIO CO CTAJbIO
3HAQUYUTEIBHO JIy4Ille TPOTUBOCTOUT KOPPO3UHU B MMPUCYTCTBUU BOABI U BOASHBIX Ta-
pOB.



CTOUMOCTB JIATYHH, KaK U JTI0O00TO APYTOro BETHOTO METAJIJIA, BBIIIE CTOMMO-
CTH CTaJlv, YTO OIPAHUYMBAET €€ UCMOJIb30BAHUE APMATYPOI MaJbIX Pa3MEPOB.

Bpon3a npesacrasisier u3 ceds CiiaB MeJIM U 0JI0BA ¢ HEOOJIBIIMMU 100aBKaMu
JIPYTUX METAJI0B. BpoH3a X0po1io NpoTUBOCTOUT KOPPO3HUH, XOPOIIO oOpadbaThiBa-
ercs. B otninuue ot naTyHu OpoH3a npu TOYEHUH 00pa3yeT He BUTYIO CTPYKKY, a
MEJIKO KPOILUTCSA, OJTHAKO KAYECTBO MOBEPXHOCTHU IOCie 00pabOTKU BbIcOKOE. JIn-
TeWHbIC CBOMCTBA OPOH3BI UEJIOBEK y3HAT O4eHb JaBHO. CTOUMOCTh OpOH3bI, KaK U
JaTyHH, 1OCTATOYHO BBICOKA, OHA TOKE MPUMEHSETCS JJISl apMaTyphbl MajbIX pa3Mme-
poB. 13 O6poH3bI HA CTAIBHOW apMaType U3rOTaBIMBAIOT YIUIOTHUTEIBHBIE KOJIBIIA.

AJIIOMHHHEBbBIE CILUIaBbI IPUMEHSIOTCS ISl CIENUAIBHONW apMaTyphbl MaJibIX
pasMepoB, paboTaroieit mpu Temneparypax g0 100 OC. AnromuHMiA 061a5a8T MANION
IJIOTHOCTBIO, YTO JI€JIa€T apMaTypy U3 HETO OUYEHb JIETKOW. DTO IJIACTUYHBIA METAILI,
XOpOIIIO OTJIMBAETCS, JIETKO MOJBEPTaeTcs MmiacTudeckoit oopaborke. Hemoctatkom
ABJISIETCSA MaJIasi HPOYHOCTH IO CPABHEHMIO C PaHEE PACCMOTPEHHBIMUA KOPITYCHBIMH
Marepuanamu. Temmneparypa miasienus amomuaus 650 0C, ogHako OH TepsieT Mpoy-
HOCTh MIPHU 3HAYUTEIBHO MEHBIINX TeMIieparypax. [Ipu temneparypax okoso 600 0C
QTFOMUHUH U €0 CIUIaBbl CTAHOBSTCS XPYNKUMH, U KX MOYKHO UCTOJIOYb B MOPOIIIOK.
Koppo3ruoHHasi CTOMKOCTb aTIOMUHUS IOCTATOYHO BBICOKA OJiarofapsi HAJIUYHIO 3a-
IIMTHOW OKHMCHOW TIJIEHKU HA €T0 MOBEPXHOCTU. AJIFIOMUHUM IJIOXO TPOTUBOCTOUT
JNEUCTBUIO LIEIIOYEH.

HuxeneBble CILUIaBbI IPEACTABISIIOT U3 C€0s1 HUKEIb ¢ J0OABKaMU Pa3IHYHbIX
MeTauioB. Hukenb u ero crijiaBbl 001a1at0T PSJIOM IIEHHBIX CBOMCTB: XOPOIIIO MTPOTHU-
BOCTOSIT JIEHCTBUIO MOPCKOM BOJIbI, COXPAHSIIOT MPOYHOCTh U INIACTUYHOCTH MPH HU3-
KHX TeMreparypax. B unrepsaie temmeparyp ot -271 °C mo +600 °C cBoiictBa Hu-
KeJIsl IPAKTUYECKU HE U3MEHSIOTCS, YTO MO3BOJISIET UCIIOIB30BaTh €r0 U B KPUOT€H-
HOI apMarype, U B apMarype, paboTaroliei py NOBBIIICHHBIX TeMIiepaTypax. 13
HHUKEJICBBIX CIIJIABOB OTMETHM MOHEJIb, ciiaB 68 % N1, 28% Cu, 2.5 Fe, 1.5 Mn.
DTOT CIUIaB MIUPOKO MIPUMEHSETCA JIJIs1 apMaTypbl, SKCIUIyaTUPYEMOM B MOPCKOM BO-
Ie.

Tutan - cepeOpucto Oeblif IETKUI METasll, UMEET BHICOKYIO TEMIIEpaTypy
TIJIaBJICHUSI, IPUMEHSETCS] B aBUAIMH, a TaK )K€ B TEXHUKE KaK METaJlJI, XOPOIIIO Mpo-
TUBOCTOSIIINKN KOppo3uu. OJJHAKO OH UMEET IUIOXUEe aHTU(PPUKIIMOHHBIE CBOMCTBA,
YIUIOTHUTEIbHBIE TOBEPXHOCTH U3 TUTAHA CKJIOHHBI K 3aIMpaHuto. B oCHOBHOM U3
ATOTO METAJIJIa U3rOTABIMBAIOT XUMHUECKYI0 apMatypy. CTOUMOCTb €ro BbICOKA, MO-
ATOMY apMaTypa OOLIETPOMBITIUICHHOTO Ha3HAYCHHSI U3 HETO HE M3rOTABIMBACTCS.

dapdop - kepamudeckuit Mmateprai. Kak 60abIMHCTBO Kepamuk, dhapdop o0-
JIaJIa€T BBICOKOW XUMUYECKON CTOMKOCTBIO, OTCYTCTBUEM KOPPO3UH, IOITOMY IIPHU-
MEHSETCS JJIsl M3rOTOBJIEHUS XUMUYEeCKol apmarypsl. Henocratkom dapdopa siBis-
€TCsl XPYMKOCTh M MaJiasi MPOYHOCTh HA U3TM0 U pacTshkeHue, Ha cxkatue papdop pa-
ootaet xopomo. Kak npasuio, apmatypa u3 gapdopa He paccunTaHa Ha BHICOKUE
nasnenus. TemneparypHsiid npeaen y gap@opa BEICOKUH.



Ili1acTmMaccsl SBIAIOTCS OPraHUYECKUMH MaTEpUAIAMU, OHA TOPIOYH U UMEIOT
HU3KYIO MPOYHOCTh. M3 mitacTmacce J1si M3roTOBJICHUS apMaTyphbl HAanboJiee MHUPOKOe
MIPUMEHEHHUE HAIIUTM BUHHILIACT (TTOJTMBUHWIXJIOPHU/I, TTOJIMXJIOPBUHUI) U TMOJUITH-
JeH. [TnacTMmaccel 001a/1a10T OYE€Hb BRICOKON XMMHYECKON CTOMKOCTBIO, YTO II03BO-
JII€T U3rOTaBJIMBAThH U3 HUX XUMUUYECKYIO apMarypy. CTOMMOCTb MJIaCTMACC HEBBICO-
Ka, I09TOMY B TOCJIeHEE BpeMsl MOsIBUJIACh apMaTypa MajlbIX THaMeTPOB OOIIero Ha-
3HA4YEHUs, BHITIOJHEHHAS U3 IJIacTMacchl. Pabouee naBiieHne 3Toi apMaTyphl HIXKE,
YeM METAJUIMYECKOM, OJHAKO OHA MOXET YCIIEIITHO UCITOJIb30BATHCS B CUCTEMAX, T/IE
JaBJIeHUA HEeBeMKU. HegocTaTkoM BUHHILIACTA SIBISIETCA €r0 HU3Kasi MOPO30CTOM-
KOCTb, YTO HE IMTO3BOJISIET UCIIOJIB30Bab ApMAaTypPy U3 HETO B YIIMYHBIX YCIOBHSX.

6.2. YIUIIOTHUTEIbHBIE MATEPHUAJIbI

YIIOTHATENbHBIE MaTEPHUAITbl IPUMEHSIIOTCS B TOM CiIydae, Korjaa MaTepHa
KOpITyca apMaTypbl HE MO3BOJISIECT IMOIYYUTh yIOBICTBOPUTEILHOE KAY4ECTBO YILIOT-
HUTEJIbHOH MOBEPXHOCTH ce/yia. B 3TOM cilydyae mpou3BOAUTCS HATJIaBKa KOJIEI] U3
JPyroro MaTepuaia B IJIaMEHH SJEKTPHUECKON TyTH WK alleTUICHOBOM TOPEIKH C
MOCJEAYIONIeH MeXaHUnYeCKo 00paboTKOM MOBEPXHOCTH KOjbla. CruiaBel 1Jis Ha-
TJTABKH YIUIOTHUTEIBHBIX KOJIEI] JO/HKHBI 00J1aaTh XOPOIIMMHU aHTH()DPUKITHOHHBIMA
CBOICTBaMH, MajiOl CKJIOHHOCTBIO K 00pa30BaHHIO 33HUPOB, XOPOIIO IMIITHU(POBATHCS,
00Ja71aTh KOPPO3UOHHOM CTOWKOCTHIO.

Ji1st 9TUX 11eN1ei MPUMEHSIOT OpOH3Y, JTaTyHb, MOHETb-METalI, HEP>KABEIOYIO CTAlIb.
VYII0THUTENbHBIE TOBEPXHOCTH TapEJIOK BEHTUIICH, KJIAMIAHOB U IPYTOM apMaTypbl
MaJIoro IMaMeTpa, IJe YCUIUs Ha MMOBEPXHOCTH HE CIUIIKOM BEITUKH, YACTO BBIMOJ-
HSIOT U3 HEMETANIMYECKUX MAaTEPHAIOB - TUIACTMACCHI, pe3UHBI, KOXKU. JlJi1 apmarty-
PBI KPYITHBIX Pa3MEepOB HEMETAJUIMUECKHE MaTepralIbl HE TPUMEHSIOT.

6.3. Ilpoky1aiouHbIe MaTePHAJIBI.

[Tpoxnamoyasie MaTepuaIbl TPUMEHSIOT ISl YIDIOTHEHHS KaK MECT COSIMHEHUS
KPBIIIKA ¥ KOPITyCa apMaTyphl, TaK U MECT COSAMHECHUS apMaTypPhI C TTPYOOIPOBO-
JIOM, TO €CTh IPUCOSANHUTEIBHBIX MATPYOKOB. BEIOOP YINTIOTHUTEIBHBIX MAaTEPUATIOB
BeChMa IIMPOK, CIO/Ia BXOIAT KaK METAJUIMIECKUE, TAK M HEMETAIITNICCKIE.

Pe3una npenacrapiser U3 cedst IpOIyKT TEPMHUUECKON 00paOOTKH (BYJIKAaHU3AIHN )
CMeCH KaydyKa U Cepbl. DTO OYEHb yNPYyruii MaTepuai, 00JaaaeT Majaoi IpoOIHO-
CThIO. Pe3uHOBBIC YIIIIOTHUTENH HBIE MPOKIAIKA MOTYT BBIPE3aThCS WIIH IITAMITO-
BaThCS U3 JIUCTOBOU PE3UHBI, WM (OPMOBATHCA B Ipoliecce ByakaHu3auu. OObIaHas
pesuHa BhIIepKMBaeT Temiepatypsi 10 50 °C | a crienpanbHas TemiocToiikas 1o 140
°C. Pesuna ropioua u He TOIDKHA IPHMEHSTHCS [IPH MOBBILICHHBIX TeMIeparypax. Pe-
3MHOBBIC MMPOKIJIAIKNA B 3aBUCHMOCTH OT COpPTa PE3UHBI 00JIaat0T CPEAHEH UITH BBICO-
KOH CTETEeHBIO PeTaKCcalii, TO €CTh CIIOCOOHOCTHIO BOCCTAHABINBATH CBOIO (hOPMY



NIOCJIE CHATHS HAarpy3Ku. TO MO3BOJISIET B HEKOTOPBIX CIy4asix UCIOJb30BaTh MPO-
KJIQJIKy TIOBTOPHO MOCJIE pa300pKU COEAMHEHUS.

KapToH ne/u10103Hb1i IPUMEHSETCS 11 BOJIBI M TTapa HU3KOTO JABJICHUS U MOXKET
paboTaTh mpu Temieparypax He 6oiee 120 °C u ganernn me Gonee 0.6 Mma. [pe-
MMYIIIECTBOM 3TOT0 MaTepHalia SBJISIETCS HU3Kasi CTOMMOCTh U MPOCTOTa 0OpaOOTKHU.
OH XOpol11I0 YIJIOTHSIETCS, 00J1a1aeT MaJlol pejakcalue, To €CTh He BOCCTaHaBIIMBa-
€T CBOIO (pOpMY TOCTIE CHKATHS.

AchecT - 3T0 HeOpraHUYECKU MPUPOIHBIN MaTepHral 6eI0ro BeTa, KOTOPBIN
IPUMEHSETCS ITPU MOBBILIEHHBIX U BBICOKMX TeMIIepaTypax. Beimyckaercs B BUiE
JUCTOBOTO MaTepuaia, KapToHa wid mHypoB. Cam no cebe acOecT HEMPOUHBIi,
PBIXJIBIA MaTepua, 00JiaaeT IUIOXUMHU aHTU(PUKIIMOHHBIMU CBOcTBaMuU. J1jist
yIydieHus: GpUKIIMOHHBIX CBOMCTB MPOKJIAJOYHBIA MaTepual u3 acoecta 4acto
rpaUTUPYIOT, TO €CTh MOCHINAIOT UM HATUPAIOT MOPOIIKOBBIM IpapUTOM, KOTOPBIH
SBJISIETCS] XOPOLIUM CMA30YHBIM MAaTEPUATIOM.

JIncToBOM MapaHUT NpeICTaBIAET U3 ceOs MPOAYKT BYJIKaHU3AI[MU CMECH ac-
0ecToBbIX BOJIOKOH (60-70%), pactBopuTtens, kayuyka (12-15%), MuHepanbHbIX Ha-
noHuTenei (15-18%) u cepsi (1.2-8.0%) u mocienyroero BajblieBaHUs O] 00JIb-
IIMM JIaBJICHUEM.

[TapaHuT sIBAsIETCS YHUBEPCAIBHBIM MTPOKIAI0YHBIM MaTepuaioM. [Ipu naBnennu
BbilIe 320 MIla oH HAaUYMHAET T€Yb, TO €CTh JOCTUTAETCS IPEAET TEKYUECTH, B pe-
3yJbTaTe YEro BCE HEIJIOTHOCTU B COEIMHEHUU 3aIOJIHAIOTCA MaTepUaIoM 1 odecre-
YUBAETCSI FEPMETUYHOCTh COeTMHEHMS. TONIMHA TPOKIAAKUA JOJKHA ObITh MUHU-
MaJIBHOM, OJTHAKO JOCTATOYHOM JIJIA 3al0JTHEHUSI KaHABOK U HEpOBHOCTEW. [Ipn yBe-
JIMYEHUH TOJILHMHBI IPOKJIAJIKH ITOBBIIIAETCS BEPOSTHOCTD €€ BbLAABIMBAHUS, II03TO-
My HE PEKOMEHJIyEeTCSl CTaBUTh TOJICThIE MPOKIAAKU. [IapaHUT BhIIycKaeTcs B BUIE
JMCTOB TOJIIIMHOM 10 6 MM, OH JIETKO PEXETCsl, pyOUTCs, U3 HETO MOKHO BbIPE3aTh
(urypHbie NPOKIAAKUA. ITO CaMbIil pacCIpOCTPAHEHHBIN MPOKIAA0YHBIN MaTepran
JUISL CPETHUX TUAMETPOB apMaTyphl.

MeTta/inyecKue NPOKJIAAKHY TPUCMEHSIOTCS KaK IITATHBIN IPOKIaA0YHbIN
MaTtepuan. Kak npaBuiio, HCIOJIb3yIOTCS TPOKIIAIKU U3 IBETHBIX MeTaiuioB. Hemoc-
TaTKOM SIBJIIETCSI HEBO3MOKHOCTh CAMOCTOSTEIbHOI'O U3rOTOBJICHHSI TAKOW MPOKIIa-
KM, @ TaK ke O0JIbIlas perakcanus HanpsHKeHU .

JIbHsIHas1 IPAAB HCIOJB3YyETCs ISl YIDIOTHEHHS pe3b0OBBIX COeMHEHUN. Pe-
pen IpUMEHEHHUE JIbHSAHAS MPS/Ib T0JHKHA CMA3bIBAE€TCS CYPUKOM, Pa3BEICHHBIM HA
HaTypajabHOU onude, uto nmpuaaet ei ruapododHbie cBoiicTBa. HaTypanbHas onuda,
B OTJIMYME OT CHHTETUYECKOW, HE BBICBIXAET IIPU OTCYTCTBUU KUCIOPOAA, IOITOMY
pe3b0oBOE coelMHEeHnEe, COOPaHHOE C TAKUM YIJIOTHUTEIEM, MOKET OBbITh JIETKO pa-
300paHo yepe3 MHOTO JIET.

JIbHsiHAd Ipss 00JaAaeT XOPOIIeH YIIPYroCThIO, CTO MO3BOJISET TP MOHTAXKE Jaxe
ceNaTh 4acTh 000pOTA B HAIIPABJICHUN Pa3BUHUYMBAHMS COCAMHEHUS O€3 IOTEepH
TePMETUYHOCTH. DTO OYEHb BAXKHO JJIsl IPAaBUJILHOTO pa3BOpOTa TPyOOIpOBOAA MPH
MOHTAaXe.



Jleata ®YM TaK k€ NpUMEHAETCS JUUIsl TepMETHU3AIUU PE3bOOBBIX COEIMHEHUM.
Cokpanienre @YM o3HavaeT PropmiacToBblid YIVIOTHUTEIbHBIH MaTePUAaJI.
®droprutacT 001a1aeT HU3KUM MIPEIeSIOM TEKYUYeCTH, TO €CTh JIErKO YIioTHseTcs. OH
TEXHOJIOTUYEH B IPUMEHEHNH, BBIITYCKAETCS HA KaTYIIKaX B BUJIE JICHT Pa3JINYHON
TonMHbl. OIHAKO OH MPAKTUYECKU HE 00JaaeT penaKcaluen, 4To He TT03BOISIET
MIpU COOpPKE COSTMHEHHUSI MPOU3BOAUTH JaXKe YaCTUUHBIN MOBOPOT B TYOBbI B 0OpaTHOM
HaIpaBJIeHUH, TO €CTh PA3BUHYMBAHMUSL.

6.4. 'epmeTu3npyommne MaTepuaJibl

['epmeTu3upyrome MaTepraibl 00ecIeuyuBalOT FePMETHYHOCTh ApMaTYPHI 10
OTHOIICHHUIO K paboyeil cpesie, NpenaTcTBYs epeTeKkannio padboue cpeibl B OKpY-
YKAIOIIYIO Yepe3 3a30pbl a MECTax MPOX01a OpraHa yIpaBJICHUs apMaTypou depes
KOPITYC WJIM KPBIIIKY KOpITycCa.

CanbHuKOBasi HAOMBKA IPUMEHAETCA OYEHb IIUPOKO OJ1aroapsi MpocToTe 3a-
MEHbI, HU3KOM CTOMMOCTH, IIMPOKOMY BbIOOpY MatepuanoB. [[is HaOMBKU IpUMEHS-
10T Pa3JIM4YHbIE MATEPHUAIIBIL:

® XJIOMMYATOOYMAa:KHbIC MATEPHAJIbI
IeHbKAa
ac0ecTOBbI LIHYP
rpapur
TAJIbK
CTEKJIOBOJIOKHO
¢propmiaact

Haubosee npeanoyTUTENBHO CO3JaHNE HAOMBKY U3 paHee 0T(HOPMOBAHHBIX KO-
nen. Konblia HAOMBKY AOJKHBI YKIAABIBATHCS TaK, YTOOBI pa3pe3 MPeblIyIIEero
KOJIbIA TIEPEKPBIBAIICA CAEAYIOIMUM KOJIbLIoM. CallbHUKOBasi HAOMBKA U3 XJIOMYATO-
OyMa)KHbIX MaTe€pUaioB, MEHbKU U acOecTa BBITYCKAETCS B BUJIE ITHYpa IPsIMO-
YTOJIBHOI'O CEUYECHUS.

@TOopIUIaCT IPUMEHAETCS PU HAIUYUUA arpeCCUBHOMN CPENbl MU IIPU TIOBBI-
HIEHHbIX TeMneparypax. ['padur ucnonp3yeTcst kak CMa304HbIN MaTeprall Ui Kak
camMoCTOsITeNIbHAsl HAOUBKA MPU BBICOKUX TEMIIepaTypax.

6.5. Cma3ku

[To Ha3HAYEHUIO CMA3KHU , UCIIOJIb3YEMbIE B apMaType, OIpa3eisoTCs Ha cle-
JYIOIINE TPYTIIbL:

e aHTU(QPUKINOHHBIE

e 3alUTHBIC

* VILUIOTHSIIOILME



CMa3ku JIensaTcsl Ha TPYIIbI B 3aBHCUMOCTH OT paboueii Temmeparypsl. B oc-
HOBHOM MIPUMEHSFOT CMa3K{ Ha OCHOBE He(DTEIPOIyKTOB, IIPH BHICOKUX TEMIIEPATY-
pax B COCTaB CMa3KH BXOJUT KOJUTOMIHBIN MM YEeITyHJaThlid TpaduT, OJJHAKO B MPH-
CYTCTBUHM BOJIbI U KHCJIOpOAa rpadut padoTaet kak 00pa3uBHBIN MaTepuai. [lepcnek-
TUBHO MPUMEHEHNE KPEMHUN-OPTaHUYECKUX JKUTKOCTEH.



7. OBO3HAYEHUE APMATYPbBI

B nameli ctpane npuHsTa MApKHUpPOBKa U 0003HAYEHHE apMaTypbl IO CUCTEME
[KBA (LlenTpanbHoe KOHCTPYKTOPCKOE OI0OpO apMaTypocTpoeHus). B cooTBeTcTBUHI
C ATOM cucTeMoi 0003HaYEHHUE apMATYPhl CTPOUTCS U3 IUPPOBTo U OYKBEHHOT KO/1a
OCHOBHBIX JIAHHBIX - BCETO 6 3JIEMEHTOB.

Tun apmatypsl - uPpoBoe 0003HAUCHHUE
10 - kpaH MpoOHO-CITYCKHOM
11 - kpan g5 TpyOOIIPOBOIA
12 - 3anopHOE yCTPOWUCTBO
13,14,15 - BeuTHin
16 - kiaman oOpaTHBIN MOIFEMHBIN U MPUEMHBIN C CETKOMN
17 - kianaH npeaoXpaHUTeIbHbIN
19 - oOpaTHBIil TOBOPOTHBIN
21 - perynaTop JaBICHUS «IIOCTE ceOs»
22 - KJamnaH 3anopHbIN
25 - KJIanaH peryiIupyomii
27 - KJ1aniaH CMECUTETbHBIN
30,31 - 3agBUxXKa
32 - 3aTBOD
45 - KOHIEHCATOOTBOIUUK

Martepunan kopmnyca - OyKBeHHOE 0003HaUCHHUE
C - CTalb yriaepoaucras
JIC - JeTUpOBaHHAs CTajb
HXK - Hep KaBerollas, KOPpO3HOHHO-CTOUKAs
4 - YyI'yH CE€pbIi
K4 - KOBKHU YyT'YH
BY - BBICOKOIIPOYHBIA YyTYH
0 - maTyHb WM OpoH3a
a - AIIOMUHUN
MJ1 - MOHEIb-METAILIT
o - [iacTMacca
BIT - BUHUILJIACT
TH - TUTaH
K - Kepamuka, papdop
CK - CTEKJIO

Tun npuBoja - mudposoe obo3HadeHNE (0HA b PA)
3 - MEXaHUYECKUI C YepBIUHOM nepeaaueit



4 - MEXaHWYECKUI ¢ UUIMHAPUYECKOHN Nepenayeit
5 - MEXaHMYECKUN ¢ KOHMYECKOM mepeaadeit

6 - THEBMAaTUYECKHI

[ - TUAPABINYCCKUM

8 - PJIeKTpOMAarHuTHHIN

9 - snexkTpuueckuit

Homep pa3padorkm xoHctpykimu no katanory LIKBA - nBy3naunoe nudponoe
o003HaUYeHNE

Matepuaj ynioTHUTEILHBIX KoJIell - OyKBeHHOE 0003HAUYCHHE
Op - OpoH3a u 1aTyHb
oT - 6ab0uT
CT - CTEJUTUT
Cp - COpMauT
MH - MOHEJTb-METaJLT
K - KOXa
HXK - HEeprKaBeroIias cTajib (KOPPO3UOHHO-CTOMKAS)
HT - HUTpOBaHHAas (a30TUPOBAHHAS) CTAJIh
p - pe3uHa
I - miactMacca (KpoMe BUHUILIACTA)
BIl - BUHUILJIACT
bt - propract
5 - 300HUT
OK - 0e3 KoJIblIa (CeAJI0 BHIMIOIHEHO MPSAMO Ha KOPITyce)

Cnoco0 HaHeceHHs1 BHYTPEHHEr0 MOKPHITHS KOpIyca - OyKBeHHOE 0003Ha-
YeHHE
M - TYMMHPOBaHHE
M - SMAJIUPOBAHME
n - ¢yTrepoBaHHUE IIACTMACCON



8. YCJIOBHBIE OBO3HAYEHUA APMATYPBI

['padrueckure 0003HaYEHUS PA3TUYHBIX TUIIOB apMATyphl Ha YepTexKax peria-
MeHtupyrotTcss 'OCTamu. Huxe mpuBoauTCs CMCOK 0003HaYeHUM JJ1s1 HanboJiee
pacrpoCTPaHEHHBIX BUJIOB apMATYPHI.

Tabmnura 8.1

YcnoBubie rpadguueckue 0003HaueHUs TPYyOOIPOBOJHOM apMaTypbl

Ha THAPABINYCCKUX U ITHCBMATUYICCKUX CXCMaX

ApmMarypa

Oo6o03HaueHune

ApmMmarypa

0O0603Ha4e-
HUE

Knanan (BeH-THJIB)
3allOPHbINM:
MIPOXOIHOM

YIJIOBOM

3aaABMIKKA

3acjaoHKa
Kpan:

MPOXOIHOM

YTII0BOH
Kaanan (BeH-THJIB)
peryJupyrommii:

MIPOXOIHOM
YIJIOBOM

Kpan TpexxonoBoii

Kiaanan (BeH-THIBb)
TPEeXX010BOi

X ¥R XX T X X

Kaanan npexoxpanmn-
TeJbHBIN:
MPOXOIHOU

YTJIOBOM

Peryasitop naBieHnusi:

«10 cebs»

«mocnie ceds»
Knanan oOpartHbIii:

OIBEMHBIN
MIPOXOIHOU

MTOBOPOTHBIN
(3axJI0TIKa)
IIPUEMHBIN C
CETKOU

Kianan apocceabHblIi

Knanan pegykuiuoHHbIH

KoHaeHcaTOOTBOA-YUK

[Tponomxkenue Tadm. 8.1




ApmMmarypa Oobo3HaueHne ApmMmarypa Oob6o3HaueHne
Apmartypa O06o3na4enne Apmartypa O06o3na4enne
Kananan 0bicTpo- Bo3nyxooTBoguuk
AefCTBYHOLIMA: (BaHTY3) _?—

Ha OTKpPBITHE
(HO)

Ha 3aKpbITHE

(H3)

S

S




