KJIAITAHBI 3ATTOPHO-PET YJINPYIOIIUE
K3P-50/49,5.B (254945m:x)

PYKOBOJCTBO I10 OKCILNIYATALIUU

Hacrosiee pykoBOACTBO 10 AKCIUTyaTallMi, OObEIMHEHHOE C MHCTPYKLIMEH 10 MOHTaXy M HallaJIKe, SIBIISCTCS
JOKYMEHTOM, COJICpIKalllM CBEJICHUS O KOHCTPYKIMHU KJIAIIAHOB 3allOpHO-PETYIHPYIOIIHX.

B pykoBoaCTBe U3JI0KEHBI TAKXKE OCHOBHBIE IIPaBmJIa MOAOOPA KIAAHOB ISl PAa3IMYHBIX CUCTEM, IIPABHIIA HX
00CITy’)KHBaHUS W PEMOHTA.

P3O mo3BomsieT 03HAKOMHTBCS C YCTPOWCTBOM M YCTAaHABIMBACT IPABHJIA HKCIUTyaTallH, COONIONEHHE KOTOPBIX
obecrieunBaeT IOJACPKAHNE KIAIIaHOB B IOCTOSTHHOW FOTOBHOCTH K JEHCTBHIO.

1 OIIMCAHUE U PABOTA
1.1 Haznauenue.

1.1.1 Knanansr 3anopHo-peryupyromue K3P-50/49,5.B npenHasnadeHsl st IPUMEHEHUSI B MECTHBIX H
LHeHTpanbHbIX TeroBbix myHKTax (MTIL, LITII) B cucTemax ropst4ero M X0JI0JHOTO BOJIOCHA0KEHHS ¥ TETJIOCHAOKECHUS,
a TaKKe B Pa3JIMYHOM TEXHOJIOTHYECKOM 000PY/I0BaHUH.

1.1.2 Pabouast cpenma - )KHIKOCTh HEWTpalbHas K MaTepHajaM JeTalieli, CONpHKAcaloNmXcsl ¢ paboueit cpenoit
temneparypoit 1o 150 °C.

1.1.3 Kimanansr nzroraBnuBatot B ucronHernn Y XJI kareropun 4 mo 'OCT 15150 npenrasHadueHs! 11 pabOTHI
IIPH TEMIIEPATypaxX OKPYXKAIOIEro Bo3ayxa oT +5 °C 1o +45 °C oTHOCHTENBHOH BIAXXHOCTBIO BO3AyXa A0 85 % mpu 25
°C u atmocdepHoM naBienuu ot 84 1o 106,6 MIla (630-800 Mmm.pT.CT.)

1.1.4 OcHoBHBIE TEXHHYECKHE XaPAKTEPUCTHUKHU KJIAMIaHOB U CXEMBI HMOJKIIOUCHUH HMCIOIHUTENBHBIX MEXaHU3MOB
IIPUBEJICHBI B MTACTIOPTE.

1.1.5 YcraHoBKka Ha TpyOONPOBOJ — BEPTHKAJIBHO IO OCH IITOKA 3aTBOpPa — PEKOMEHyeMasi, FOPU30HTAIBHO T10
OCH IITOKA 3aTBOpA — AOIMyCTHMas. J[ommycKkaroTcsa OTKJIOHEHHUS OT PEKOMEHyeMbIX U JIONTyCKaeMbIX MosiokeHui + 10° B Ty
WM APYTYIO CTOPOHY.

[Mpumeyanue — Ha JIMIEBOI CTOPOHE MaTpyOKa HAaHECEHA CTPEJIKa, YKa3blBarolasi HalpaBjieHUe NOTOKa
PETyIHPYEMOM CpesibL.

1.1.6 OcHOBHBIE TEXHHYECKHE XapaKTEPUCTHKHU KJIallaHa NPUBEICHBI B IACIIOPTE HA KJIAIaH.

1.1.7 Knanan cocrout u3 xopiryca (7), BEIITOTHEHHOTO B BHJIE TYTYHHON OTJIMBKH, B KOTOPBIH BIIPECCOBAHO CEATIO
(5). 3aTBOp ycTaHOBIIEH B 3aTBOPHOM Y3I1€ (2), KOTOPHI OHOBPEMEHHO SIBILICTCS HAaNpaBisromeii. MexaHu3m
HCTIONHATENBHBIN (1) ycTaHaBIMBaeTCSA Ha HATIPABIISIOIISH 3aTBOPHOTO y3I1a (2) U KpermuThes Talkoii(4) ¢ GUKCHPYIOIIIM
BrHTOM (13). BBIX0OHOI OpraH MexaHW3Ma COSAMHSIETCS CO IITOKOM 3aTBOpa KIlalaHa ¢ oMo 3aMka(l.1),
BBITTOJIHEHHOTO B BHJIE cyXapeH, u ¢pukcupyemoro raiikoit (1.2). ['alika cTONOPUTECS OT MPOBOPAYMBAHUS CTOTIOPHBIM
BuHTOM (1.3) YIUTOTHEHHE IITOKA 3aTBOpa MPEACTaBIICT c000it PpropomiacToByio BTYIKY (2.2) ¢ MamkeToi(2.3), KOTOpbIe
o pkuMatoTces ravikoit (2.1). IlogpoOHoe onucanne yCTAaHOBKM HAaCTPOWKM X042 MEXaHH3Ma H3JI0KEHO B
9KCIUTyaTaIMOHHON TOKYMEHTAlluN Ha MEXaHU3M.

s ucnoanenus K1anana 8 yCiogusax dKCHIyamayuu Ha naponpogooax ¢ memnepamypoti 0o 200°C yniomuenue
WmMoKa umeem UHyI0 KOHCMPYKYUIO 1 COCMOUM u3 Habopa Gmoponiacmossbix MAHICem ¢ PACNOPHLIMU KOTbYAMU.

2. UCITIOJIb3OBAHUE T10 HABHAYEHUMIO
2.1 DKcmtyaTalliOHHbIE OTPAHUYEHHUSL.

2.1.1 Knanass! cietyeT UCIOJIb30BaTh B yCIOBUAX IKCIUTyaTal[iM COOTBETCTBYIOIINX YKa3aHHBIM B
9KCITyaTallHOHHOW IOKYMEHTAlUH (IIacliopTe) Ha HEro M Ha NapaMeTphl, He MPEBbILIAIOIINE 3HAUCHN I yKa3aHHbBIX B
MacTiopTe Ha KiarmaH.

2.1.2 Beibop THMIopazmMepa KianaHa OCyImEeCTBISIETCS M0 €0 YCJIOBHOM MPOITYCKHOM CITOCOOHOCTH B 3aBUCUMOCTH
OT MapaMeTPOB PETYIUPYEMOTO MTOTOKA CHCTEMBL. MeToIKa OIpeeNICHHs IPOIYCKHON CIIOCOOHOCTH OTpaXKeHa B CBOJAaX
mpaBui CIT —41-101-95 «IIpoekTHpOoBaHKEe TEILIOBBIX IIYHKTOBY, a TAK)KE B KaTaJOrax Ha COOTBETCTBYIOIIHE U3/CIIUS, B
3aBUCHMOCTH OT BO3MOXXHOCTEH NPUBOA.

2.2 TloaroToBKa K KCIIOJb30BaHMIO.
2.2.1 Tlepen ycTaHOBKOW KiamaHa Ha TPYOOIPOBOI - MPOU3BECTH IPOMEIBKY M TIPOIYBKY TpPyOONPOBOIOB
CHCTEMEL.



1.2 YcrpoiicTBo 1 padoTa.

1.2.1 YerpoiicTBo KiamnaHa MoKa3aHoO Ha pUCyHKe 1.

1.2 — raiika 3amka
1.3 — cTonopHsbIiA BUHT
| 2 — 3aTBOPHBIH y3en ¢ aHuemM
2.1 — raiika MoKMMHAS YIUIOTHEHUS IITOKA
3aTBOPHOTO Y371
2.2 — BTyJIKa YIJIOTHEHUS
2.3 — MaHXeTa YIUIOTHEHHS
4 —raiika (pUKCaIIH NCTIOTHATEIFHOTO
MeXaHH3Ma
N 1.1 5 —ceano
6 — mpokaaka

I
Lo 1.2 7 — xopryc
H vl 13 13 — BuHT cTonopeHus GUKCUpyIOIIei raiku

1 14 — GonT KperuieHus 3aTBOPHOTO y3i1a

I'ne
1 — UCIOJIHUTENLHBIH MEXAHU3M
1.1 — 3aMOK UCIIOJIHUTEIHLHOIO MEXaHU3Ma
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Pucynok 1. O6miee ycrpoiictso kianana K3P 50/XX.B

2.2.2 Tlpu MOHTaXke KJIallaHa B CHCTEMY JUISl TIOABECKH M JPYTUX paboT ciledyeT MCIOJIb30BaTh MAarucCTpasibHbIE
(GuaHIBl W HApPYXKHYIO MOBEPXHOCTh KOpIyca KiamaHa, 3alperiaercs A OSTHX Leledl HCHONb30BaTh JIeTald
YIUTOTHUTEIBHOTO y37a (2) M HCIOTHUTENEHOTO MeXaHu3Ma (1).

2.2.3 Ilpu ycTaHOBKE KjamaHa Ha TPyOONpOBOA HEOOXOAMMO, YTOOB! (uaHIBI TPYOOIIpOBOIa OBIIM YCTaHOBICHBI
0e3 epeKoCcoB.

2.2.4 Tleper MOHTa)KOM KJIallaHa CIEIyeT IPOBEPHTH:

COCTOSTHME YIaKOBKH, KOMIUIEKTHOCTh IIOCTABKH, HAJIMYHE OKCIUTyaTal[MOHHOW JOKYMEHTAllUH, COCTOSIHUE
BHYTPEHHUX MOBEPXHOCTEH KJanaHa U TpyOONpoBOAa, JOCTYIHBIX JJIsi BU3YyaJbHOIO OCMOTpPA, COCTOSIHHUE KPEIIeKHBIX
COCAMHECHUII W TUIABHOCTh IEPEMELICHUS] MOABWXKHBIX Jeraneil. [Ipu oOHapyxeHMHM B KiamaHe W TpyOOIpoBoje
WHOPOJIHBIX TeJ, CIEeIyeT MPOU3BECTH IIPOMBIBKY M IPOIYBKY KJIallaHa U TPYOOIIPOBOJIOB.

2.2.5 DnexTpuuecKoe MOAKIIUEHNE MeXaHn3Ma KilalaHa IMPOM3BOANTH B COOTBETCTBUH CO CXEMOI! 110 JKIIIOYEHUH,
MIPUBEICHHON B 9KCIUTyaTallMOHHOM JOKYMEHTAIIMN HA MEXaHU3M.

2.2.6 Ilepen IycKOM CHCTEMBI, HEMOCPEACTBEHHO II0CIIE MOHTaXa, KJIanaHbl JOJDKHBI OBITH OTKPBITBL. OTKpHITHE
KJIaraHa MPOW3BOJUTCS NEpEeMENIeHHEM 3aTBOpa 3 Ha BBIIBIDKCHUE IIPU ITOMOIIM MCIIOJHHUTENHHOTO MexaHn3ma (1), mim
BPY4YHYIO B COOTBETCTBUH ¢ D/ Ha MEXaHU3M.

2.2.7 Tlepen chmaueil cucTeMBl 3aKa3yuKy, CIEQyeT IPOBEPUTH T'e€PMETHYHOCTH INPOKIAJOYHBIX COSAWHEHWH W
CaJIbHUKOBOTO YIIOTHEHHS. [IpH NOsIBIICHUH Teueil COeAMHEHUS M0 IKATh.



3 TEXHUYECKOE OBCIIYKUBAHUE
3.1 OOmmue yka3aHusl.

3.1.1 TlepnoauYHOCTh TEXHUYECKOTO OOCIY)KMBAHMS KJIAalaHOB JOJDKHA OBITH COTJIACOBAHA C IEPHOJUYHOCTBHIO
TEXHHUYECKOTO 00CITYKMBAaHHSI CHUCTEMBI.

3.1.2 Bo BpeMsi 9KCIUTyaTaluy CiIeayeT MPOM3BOAUThH EPHOINUECKHE OCMOTPHI (pEriiaMeHTHBIE paboThl), C LEJIBI0
MPOBEPKH OOIIETO COCTOSIHUS KIIAIIaHOB U TePMETUIHOCTH MECT COSAUHCHHUI U YITIOTHEHUH.

3.1.3 He pexe 1 pa3a B Tpu rozia cliefyeT NPOU3BOAUTE TEXHHYECKOE 0OCITy)KUBaHHE UCIIONHUTEIBHOTO MEXaHU3Ma
KJIalaHa ¢ 3aMEHOIl CMa3KH B PeIyKTOPE H ITOJIIHITHHKOBOM Y3JIe.

Husa cmaszku mpumensercs LIUATUM 201 TOCT 6267 (wmm ppyrme Bumel cmazok 1o ['OCT 4366) B

KonmaecTse 2 cm®,

3.1.4 K oOcmyXuBaHHIO JOMYCKAIOTCS JIMIA, W3YYWBIINE TPUHIWI IEHCTBHSA, HACTPOWKH M PabOTHl KIIallaHOB
corylacHO Hactosiero PJ, a Takyke npouie/ie HHCTPYKTaX 10 TEXHUKE 0e30I1acCHOCTH Ha pabodeM MecTe.

3.2 MephbI 6€30MaCHOCTH.

3.2.1 Ilpu BeImoIHEHNH PabOT MO TEXHUYECKOMY OOCITY>KUBAHUIO ¥ PEMOHTY KJIAIIAaHOB YCTAHOBJICHHBIX B CHCTEME
HeoOxonuMo monb3oBaThes «lIpaBuimamu ycTpoiicTBa u 6e30macHOM 3KCIuTyaTanmuu mapa u ropsdeid Bogs» u ['OCT
12.2.063.

3.2.2 [ns obecrieueHus 6€30macHOCTH pabOTHI

3AIPEINAETCA:

a) CHUMaTh KJIallaHbl ¢ TpyOONpOBOIa MPH HAJTHIHNU B HEM H30BITOYHOTO AAaBJICHUS U pabodel cpesl;

6) mpow3BoAWTH PabOTHI MO YCTPAHEHHWIO HEHCIIPABHOCTEH (KpOME MOATSKKH CaTbHHUKOBOTO YIIOTHEHHS
YIJIOTHUTEIBHOTO y371a) NP HAJTUYUM AaBJICHUsI CPeAbl B TPyOONPOBO/E M MOJAHHOM IHUTAHUHM HA WCIIOJHUTEIbHBIN
MeXaHU3M;

B) NPUMEHSATH KJIIOYHM MO pazMmepy OoJjblie, yeM 3TO TpeOyeTcs AJsl Kpeneka B KaKJOM KOHKPETHOM Cllydae W
YIUIMHUTEIN K HUM.

3.3 [TopsiIOK TEXHUYECKOTO 00CITY)KMBAHHSL.

3.3.1 Ilpu TeXHUIECKOM OOCTY)KMBAaHNU KJIAallaHA U €ro PEMOHTE IPOU3BOJMUTCS €r0 YaCTHYHAS MIIM MOJTHAs
pa30opka 1 cOOpKa C IENbI0 OYUCTKH KOPIYCHBIX JeTaleil KiamaHa, 3aMeHbl (IpH HE0OXOIMMOCTH) CalbHUKOBOTO
YIUIOTHEHUS ¥ CMa3KH PEeAyKTOpa UCIIOIHUTEIHHOTO MEXaHU3Ma.

3.3.2 Ilpu pazbopke u cOOpke KilanaHa 00s3aTeNbHO IPEIOXPAHSTh YINIOTHUTEIbHbIE, pe3b00BbIE M HAIIPABIISIOLIHE
TIOBEPXHOCTH OT HOBPEXKICHUI.

3.3.3 JIns OYMCTKH BHYTPEHHEH IOJIOCTH MPOTOYHONW YacTH HEOOXOAMMO CHATH 3aTBOPHBINA y3el (2) COBMECTHO C
MexaHu3zMoM (1), orBepHyB 60uTHI (14) KperieHus y3ma.

3.3.4 Pa36opky u cOOpPKY HCHOJHUTEIHLHOTO MEXaHW3Ma TMPOU3BOJUTH B COOTBETCTBUU C HKCIUTyaTaI[MOHHOM
JOKyMEHTAI[eH Ha MEeXaHU3M.

HacTtpoliky ycIoBHOTO XojAa KiamaHa HPOM3BOAWTH 3a CYET OTPAHWYEHHUS XOJa MEXaHH3Ma B COOTBETCTBHHU C
SKCIITyaTallHOHHOW IOKYMEHTalne Ha MEXaHN3M.

3.3.5 Iocne cOOpKHM MPOU3BOIAT HACTPOWKY HAa TE€PMETUYHOCTD B 3aTBOPE M YCIOBHOTO X0J/a KiamnaHa. Hactpoiika
TIPOM3BOIUTHCS 3a CUET OTPAaHMUYECHUS X042 MEXaHU3Ma B COOTBETCTBHH ¢ D/l Ha MeXaHU3M.

3.3.6 Tlocnme cOopkm KilamaHa, IpH 3aMeHE YIUIOTHEHHMS, MPOM3BOIAT €r0 HCIBITAaHWE Ha TE€PMETHYHOCTD.
Hcnpitanne npousBoAsT nmoxaveil Boisl moj paBieHreM PN Bo BxojmHOH matpyOok J1t000# MarucTpany Mpu OTKPHITOM
3aTBOpPE M 3alIylNIEHHBIX OCTAJIBHBIX MaTpyOkax. [IpogoinKUTENbHOCTh MCIBITAHUM NTPH YCTAHOBUBILEMCS JABJICHUH HE
MeHbIIE | MUHYTEHI.

KoHTpoIb repMEeTHYHOCTH IIPOU3BOIUTCA IO METOIUKE TMPENNPUATHS IPOBOIUBIIEr0 UCTIbITaHus. [Ipomyck BoIbI
Yyepe3 MecTa COCIMHEHHH He JOITyCKaeTCs.

4. TEKYIIMM PEMOHT W3JIEJIU
4.1 Ob6ume yka3aHusl.

4.1.1 Texymuii peMOHT WU3EIHs MPOU3BOIUTH COTJIACHO IIaHYy-TpaduKy MpoBeeHNs TEKYIUX PEMOHTOB, a TAKXe
IIPU OPOSIBIIEHUH HEUCIIPAaBHOCTEN:
- HapylLIeHUe TepMETUYHOCTH YINIOTHEHMs 3aTBOPHOTO y3ia (2), He yCTpaHsIeMOoe 3aTsKKON MOIKUMHOM raKu
(2.1);
- N3MEHEeHHE YCIOBHON MPOITYCKHOH CIIOCOOHOCTH HIDKE, YKa3aHHOH B IMACHOPTE Ha KIIAIaH.
4.1.2 Tlpexxae yemM HadaTh PEMOHTHBIE PabOTHI HEOOXOIUMO OTKITIOYUTH MCTIONHUTEIHHBIM MEXaHU3M KJlaraHa OT
CeTH MUTaHUS



4.1.3 Tlpu BBIOJIHEHWH pPEMOHTA CIEAyeT pPYyKOBOACTBOBaThcs '[IpaBuimamu ycTpoiicTBa W 0€30MacHOCTH
JKCIUTyaTaluu TPyOONpPOBOAOB Tmapa u ropsucit Bouel" u "[IpaBuinamMu TEXHHKH OE30MACHOCTH NPU  DKCILTyaTalluH
3JIEKTPOYCTAaHOBOK".

4.1.4 PeMOHT KJIamaHOB JIOJDKEH MPOU3BOIUTH CJeCapb-CAHTEXHUK, KBaTH(UIMpoBaHHas rpymmna e Hinke 111

4.2 Bo3MOKHEIE HCUCTIPABHOCTHU U CIIOCOOBI UX YCTpaHCHU IPUBCJACHLI B Ta6nnue 2.

Tabmnuma 2

HanmeHoBaHUe HEUCIIPAaBHOCTH, BeposrtHas npuuuHa Cnioco6 ycrpaHeHust

IIPOSIBIICHUS U JONOIHHUTENbHBIE IPU3HAKA
1 Teub BOJIBI O MITOKY ILTYHXKEpa W3HOCHIIOCH YIUIOTHEHUE ITomxaTh yNIOTHEHUE MOKIUMHOM
YIJIOTHUTEIBHOIO Y371 raikoi.
2 Tlmymkep He cOBEpIIaeT MOIHBIA X0/ Knanan pasperynupoBan [IpousBecTn peryaupoBKy Xoja
10 XO4y KJIaIaHa.

3 Ilponyck cpensl B MecTtax coenuHeHus | Hemoctatouno [TomaTh YyIJIOTHEHUE 3aTSIKKOM

KOpITyca U YIUNIOTHUTEIBHOIO y311a YIUIOTHEHA MPOKJIAIKa 00JITOB KPEIICHNUS 3aTBOPHOTO y3I1a.

HpI/IMC‘IaHI/Ie - Hepez[ BBIIIOJTHCHHUEM pa60T, PEMOHTHBIC NOBEPXHOCTHU OTYUCTUTH OT IIbLIH, I'PA3U,
PKaBUYUHBI.

4.3 CBeneHus 0 IPOBEICHNUH TEKYILEIO PEMOHTa PEKOMEHyeTCs YKa3aTh B )KypHaJle, BHIIIOJTHEHHOM
1o popme TabauLBI3.

Tabnuna 3
Onucanue Bo3moxnble VYka3zanus 1o Yka3aHus 110 yCTPaHEHUIO
HEUCIPAaBHOCTEH NIPUYUHBI YCTaHOBJICHUIO NOCIIEACTBUM HEUCIIPABHOCTEN
HEHMCIIPABHOCTEN
5 IPABUJIA XPAHEHUA

5.1 Kitanansl, moCcTyUBIIKE HA CKJIJl HOTPEOUTEIS, MOTYT XPaHUThCS B TeUeHHE 24 MecAleB ¢ MOMEHTa
N3TOTOBIICHHSI.

5.2 XpaHeHue KJanmaHOB Ha MeCTaxX JKCIUTyaTalldd B YIAKOBKE W3TOTOBUTENS MPHU TeMIepaType OKpPYKAroIIero
Bo3ayxa oT mioc 5 1o moc 40 °C, oTHOCUTENBbHOI BiaxkHOCTH Bo3ayxa 10 60 % mpu Temmepatype 20 °C B ymakoBke
H3rOTOBUTEIIS.

5.3 Knanansl, HaXosIIIMECs HA JJIMTELHOM XPaHEHHH, MOJIBEPTatOTCs IEPUOJUYECKOMY OCMOTPY HE PEXKe OJTHOTO
pasa B roz.

IIpu HapymeHUU KOHCEPBALUU - KOHCEPBALUIO IIPOU3BECTU BHOBD.

Bce HeokpalieHHbIe TOBEPXHOCTH JIeTallel JOJKHBI OBITh IIOKPHITHI TOHKHM CJI0eM KOHCepBannoHHoro mMacia K-17
I'OCT 10877. Bapuant 3awmutsl B3-1 niu B3-4 no I'OCT 9.014.

6 TPAHCIIOPTUPOBAHUE KJIAITAHOB

6.1 TparcmopTHpOBaHHE KJIANIaHOB JIOITyCKAETCsl MPOBOAUTE BCEMH BHIAaMH TpaHcmopTa oT MuHyc 30 °C mo mmoc
50 °C, oTHOCHUTEIBHOI BIaXKHOCTH BO3ayxa 10 99 % mpu temnepatype 35 °C B yrakoBKe H3rOTOBUTEI.

6.2 Ilpu TpaHCIIOPTHPOBAHUHU NOJDKHA OBITH MNPEIyCMOTpEHa 3allUTa OT MPSMOTO IMOMaJaHHus aTMOC(hepHBIX
OCaaKOB U IIbLJIH.

6.3 Tlpu morpy3ke u pasrpyske He JOIMycKaeTcs OpocaTh M KaHTOBATH SIIHUKH.

7 YTUIM3ALUA U3JEJINA

7.1 KﬂaHaHLI, HEMNPUTOJAHBIC K J3KCIUTyaTalluu, MOMJJICKAT YTWJIINM3AllMU B YCTAHOBJICHHOM IOPSJKE. YTI/IJ'II/BaIII/IIO
KJjlariaHa MpOU3BOJAUTHL PA3JACJIbHO OT HMCHOJHUTCIBHOIO MEXaHU3MaA. He PEKOMCHAYETCA YTUIM3HUPOBATHh YaCTU KilallaHa
COBMECTHO C OBITOBBIMHU oTXO0JaMHU.




