N3pgenna TOuHbIX PazMmepoB No yepTeKam

DyTepoBaHHble eMKOCTU, TPYObl  apmaTtypa
CTep>KHW, BTYJIKU, INCTbI, NJ1IaCTUHbI
DOTopornacToBbil YNIIOTHUTEIbHbIN maTepuan - OYM

YnsoTHEHUA U3 TepMopacLupeHHOoro rpadpuTa



MponssoacTBeHHO - KoMMepyeckoe npegnpusatue «MUTO», . Kuposo-Yeneuk Kuposckas
obnacTb, cneuuanusvpyeTcsi Ha MOCTaBKE 3arOoTOBOK W W3rOTOBMEHWUWM TOYHbLIX U3Oenuii u3
ToponnacTta-4 Ans pasnuyHbIX oTpacnen NPOMBbILLIEHHOCTU.

Mpeanpuatne wusrotaBnuveaeT o6opyooBaHME C MPOTOYHOM 4acTbio U3 pToponnacta-4
- CTpYMHbIE ¥ BOAOCTPYMHbIE HACOCHI, KnanaHbl, BEHTUNW, TpyGonpoBoabl, a Takke Aetanu ans
pemMoHTa 060pyaoBaHKs - pasfMyHble YNIIOTHEHWS!, KOMMNPECCOPHbIEe KonbLia M3 dpToponnacra-4
N Opyrux mapok (TOponnactoB M KOMMO3WUMIA Ha WX OCHOBE (C KOKCOM, AMCYNbguaOM
MonubaeHa, rpacpuTom 1 ap.).

CoBpeEMEHHbIN  YPOBEHb npou3BoACTBa noseonsiet BbIMyckaTb npoayKumio,
YOOCTOBEPSIOLLYI0 CamMbIM BbICOKUM TPEGOBaHUSIM.

Mpeanpusitme cepTMULMpOBaHO MO CUCTEME MEHEeOXKMEHTa KayecTBa Ha COOTBETCTBUE
OCT P MCO 9001-2008 peructpauuoHHbin Ne POCC RU.NC55.K00008.

Mpegnpuatvio  BbigaHo PA3PELLUEHUE Ha npumeHeHue y3noB  TpybonpoBogos,
dyTepoBaHHbIX pToponnactom-4 Ne PPC47-00077 ot 22.03.2012 denepanbHon Cnyxbon no
Okonorunyeckomy, TexHonorndyeckomy u AtomHomy Hapgsopy.

Hawe npegnpuatve u3rotoBuT no Bawum ueprexxam usgenusi TOYHbIX pa3MepoB U3
¢ToponnacTta-4 1 KOMMNO3MLUIA Ha ero OCHOBeE.

Becb Hawu onbIT M Hay4Hble pa3paboTku GyayT
MCMoNb30BaHbl AJ1s1 pelleHns Bawmx 3agay:

- COBpPEMEHHbIE 3HaHUS M TEXHOMOMMU B 06NacTy NpuMeHeHust TOpronMMepoB;
- noabop maTtepuana HenocpeacTBEHHO MOZ YCOBUS SKCMyaTaumu;
- DBecnnaTHble KOHCYyrbTauum cneumanmcToB.

MbI rapaHTMpyeM HafleXHble NapTHEPCKUE OTHOLLIEHUST:

- BO3MOXHOCTb MOCTaBKV MPOGHLIX NapTWii MPOAYKLMM;

- IHAMBUAYanbHbIE LieHb! U crieuyarnbHas CUCTEMa CKUAOK;

- BbIFOAHbIE YCIOBYS ONaThl Y NOCTaBOK;

- NOCTaBKM B KOPOTKME CPOKM;

- OTrpyska 6e3 orpaHuyeHuii N0 MUHUMYMY, OTNpaBKa B 3aBMCUMOCTM OT obbeMa - MoYTOM,
aBTOMOGWIbHLIM TPAHCMOPTOM, KOHTEHEPHOE OTMNpaBneHue, rpysobarax.

HacToswmit katanor MOXeT He coaepXaTb MOMHOM WHGOPMauUMM O TunopasMepax
CYLLECTBYIOLLMX 3aroTOBOK W M3Lenuit U3 cToponnacta-4, a Taikke KOMMNo3uLuii Ha ero OCHOBE U
06opyaoBaHUs C MPOTOYHOM YacTbio M3 pToponsacTa-4.

3a KoHcynbTaLuMen NpocuM o6palLaTbCs K HaWUM cneyuanucTam no tenedoHam:
8 (83361) 6-23-10, 6-13-76, 6-18-60



COAEPXAHUE
BBEOEHUE
KOMMO3ULUMOHHBLIE MATEPUAIbI HA OCHOBE ®TOPOIMIACTA-4
3AroTOBKU U3 ®TOPOMJIACTA-4
CTepHU BepTUKanbHOro npeccosaxusi TY 6-05-810
CTepXXHU ropusoHTanbHoro npeccosanunsa TY 6-05-810
CTepXkHU IKCTPY3UOHHbIE TY 6-05-041-535
Tuctel cTporaHble TY 95-2467
[vcku, nsrotaBnnBaemble ruapoctaTmyeckum npeccosaHmem TY 6-05-810
TucTebl BUGponpeccoBaHHble TY 95-2467
MnacTuHbl npeccoBaHHble TY 6-05-810
BTtynku npeccosaHHble TY 6-05-810
MnactuHbl XTH, XT3 TY 84-522
Nenta MH, NH FOCT 24222
BTynku, nsrotasnueaemble METOAOM FMApPOCTaTMYECKOro npeccosaHus TY 6-05-810
CTepxHu, 3rotaBnMBaemble METOLOM MMApPOCTaTUYEcKoro npeccosaHus TY 6-05-810
3ArOoTOBKMW U3 KOMMNO3ULIMA HA OCHOBE ®TOPOMMACTA-4
Brynku npeccosaHHble TY 6-05-1413
CTepXHU 1 AWCKY BepTUKanbHOro npeccoBaHus TY 6-05-1413
CTepkHU ropusoHTanbHoro npeccoeanus TY 6-05-1413
TNeHTa ®4K15M5, ®4K15M5-NIDA TY 6-05-05-138
Mnexka 1 neHta u3 komnosvumin TY 6-05-2245-142-05807960, TY 6-05-05-138
MnacTuHbl NnpeccoBaHHble TY 6-05-1413
3aroToBkM 13 KOMMNO3NLWIA «PryBUCH
3ArOTOBKMW U3 KOMMO3WULIUA ®-4rP
TPYBbI U3 ®TOPOMJACTA-4
Tpy6bl, BTYIKW 3KCTPY3UOHHbIE TOYHOTO pasmepa TY 6-05-1876
TPYBbl U ®ACOHHBIE YACTU TPYBONPOBOAOB U3 ®-4 B GPOHE
Tpy6bl B GpoHe
Mepexoabl-naHubl
Mepexoabl L-200
Mepexopb! L-100
OTtBOAbI
KpecTtoBuHbI
TpoiHUKK
Tpy6bl 13 ®-4 ¢ HaknAHLIMU bnaHuamm 6e3 GpoHn
TPYBKU ANEKTPOU3ONIALUMOHHBIE U3 ®-4[0 TOCT 22056
MNEHKA CbIPASI KATAHOPUPOBAHHAS (CKI) TY 301-05-49
JNEHTA ®YM
®TOPOMNMNACTOBbIV YNNOTHUTENbHbLIA MATEPUAN
W3OENUA U3 TEPMOPACLUUPEHHOIO FPA®UTA
KNAMNAHbI MEMBPAHHbIE ®YTEPOBAHHBIE ®JTAHLIEBbLIE
MEMBPAHbI
YNIOTHEHWUA U3 ®TOPOMJIACTA-4 U KOMNO3ULIMA HA EFO OCHOBE
NOCYAA XUMUYECKAS NABOPATOPHASA U3 ®TOPOMNACTA-4
HACOCBI CTPYWHBIE (MHXXEKTOPbI, 9)KEKTOPbI, FTMAPO3NIEBATOPbI)
KNAMAH OBPATHbI/ LUAPOBOM C MPOTOYHOW YACTbIO U3 ®TOPOMIACTA-4 B EPOHE (KOLL®B)
BEHTWMNb PEMYNUPYIOLWWUA CUNb®OHHbLIN
HACOC BOAOCTPYMHbIN
HACOC LEEHTPOBEXHbIA MAPKU X45/23/4-1
3AroTOBKU U3 BTOPUYHOIO ®TOPOMMACTA
U30NATOPbLI U3 ®TOPOMJACTA-4
BAHHbI, ®YTEPOBAHHbIE IMCTAMWU U3 ®TOPOMACTA-4
®YTEPOBKA HECTAHOAPTHbIX EMKOCTEN
KOXYX 3ALMUTHBIA
MOPOLUKN ®TOPOMJIACTOBBIE TEPMOOBPABOTAHHBIE (M®T)
3AroTOBKU U3 ®TOPOMMACTA-40 MAPKW N
MELLANKU CTANbHBIE, ®YTEPOBAHHBIE ®TOPOMIACTOM-4
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BBEOEHUE

®droponnact-4 (®-4) - BbLICOKOMOMEKYNSPHbIA  KPUCTannn3oBaHHbIA  MOnMMMep —
YHVKanbHbIA Matepuan, MonyyYeHHbli xuMudeckum nytem. OH obnagaer  npakTuyecku
abContTHON XMMUYECKOW CTOMKOCTbIO, HE W3MEHSIETCH AaXe MpU KUMNSYEHUU B «LIApCKOW
BOAKE». Takoe CouveTaHue YHUKamnbHbIX (PU3NYECKUX, XUMWUYECKUX, 3MNEKTPOU3ONSALMOHHBIX,
aHTUPVKLUMOHHBIX U OpYrMX CBOWCTB, KOTOpbiMW obnagaer -4, HEBO3MOXHO HaWTW HU B
Kakom Apyrom martepuvane.

3apybexHble aHanorn ®-4: tecdnoH (CLUA), dnwooH (AHrmus), copedrnoH (PpaHuus),
arnodprnoH (Mtanus), roctadnoH (Ffepmanust), nonudroH (AnoHus).

®dToponnacTt-4 obnagaert:

- 4Ype3BblYalHO BbLICOKOW XWMWYECKOW CTOWKOCTbIO, KOTOpas OOBACHAETCS BbICOKUM
3KPaHVPYOLLMM 3P EKTOM 3NEKTPOOTpPULaTENBHBIX aTOMOB hTOpPa;

- CTOMKOCTbIO KO BCEM MUHEparnbHbIM W OpraHU4YeckUM KucroTaMm U Lienoyam,
OpraHVM4eckuM pacTBOPUTENSIM, OKUCTIMTENSIM, ra3am U ApYrMM arpecCcuBHbIM Cpeaam;

- paspyLUUTb MOIMMEP B COCTOSIHUM NILLb pacnnaBbl WENOoYHbIX METannoB, afeMeHTapHbI
dTOp U TPEXTOPUCTLIV XJIOP MPK BbICOKUX TemnepaTtypax;

- CNOCOBHOCTBIO HE CMa4MBaTbLCA BOAON M HE NoABepraTbCs BO3AEVCTBUIO BOAbI MPY CaMOM
ANUTENBHOM UCMbITaHWUK;

- WUCKMIOYUTENbHO BBLICOKUMMU AMANEKTPUYECKUMM MoKa3aTensmMun, OOyCroBneHHbIMKU He
NMONAPHOCTBLIO NONMMeEpPa;

- HM3KOE 3HayeHvWe TaHreHca yrrma [AWMANeKTPUYECKUX MNoTepb W AWNINEKTPUYHECKOn
NMPOHNLIAEMOCTH;

- MCKIMIOYUTENBHO BbICOKasi CTOMKOCTb K BOSILTOBOW Ayre;

- aMeKTpuYeckas NPOYHOCTb Ha obpasuax TonwmHon 1 MM He MeHee 55 kB/MMm;

- abComnioTHON CTOMKOCTbIO B TPOMUYECKMX YCMOBUSIX, CMOCOOHOCTbIO He MoBpexaaTbCs
rpubkamu;

- CMOcoBHOCTbIO OCTaBaTbCA MPOYHbIM, CTAbUNbHLIM M abCOMOTHO PaboToCnOCOGHLIM B
WHTepBarne Temnepatyp oT - 269 fo + 260 °C;

- TemnepaTypa nnaeneHns ®-4 - okono + 327 °C, Bbille KOTOPO ucuesaeT
KpucTannuyeckas CTpyKTypa M OH MpeBpallaetcs B amOpdHbIA Mpo3payHbii mMaTtepuarn, He
nepexoAsLinii U3 BbICOKOMACTUYHOTO B BSA3KOTEKyYee COCTOsiHME [aXe npu Temnepatype
pasnoxenus (+ 415 °C);

- KpaWHe HW3KOW MOBEPXHOCTHOW dHeprvel W MOo3TOMy OH WCMOMb3yeTcs  Kak
aHTWaAre3aVoHHbIN MaTepuarn;

- CTOWKOCTbIO K cOpOLMM BeLecTB W HapacTaHUO Ha €ero MOBEpPXHOCTU Pa3nUyHbIX
OTNOXEHWN;

- CMOCOBHOCTBIO NpornyckaTb YP-Myyn 1 BbICOKOW CTOMKOCTBIO K OKUCIIEHUIO;

- UCKITIOYUTENBHOW CTOMKOCTBIO K rMOpOnum3y;

- CTOWKOCTbIO K CTapeHuo B OObIYHbIX YCMOBUAX, rapaHTUAHBLIA CPOK COXpaHeHUsi
nokasatenen kayectsa bonee 20 ner;

- BbICOKUMW @HTUMPUKLIMOHHBIMW CBONCTBAMM, UCKIHOYUTENBHO HU3KUM KO3 dULIMEHTOM
TpeHus (B onpedeneHHbIX YCroBUsX U napax koadpduumeHT Tpenns go 0,02).

Ona wv3genuin, paboTaloWwmx nofd Harpy3kon (Hanpvumep, MOALIMMHMKAX), Co3darTcs
HanonMHeHHble KOMMO3WLUMK, codepxalime rpadMTUPOBaHHbIA Yronb, KOKC, CTEKIOBOMOKHO,
aucynbgua monubaeHa.
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CsoiicTBa dpToponnacTa-4

CsolicTBa 3HaueHve
dusnyeckne CBOWCTBa
MnoTHocTb, r/lcm® 2,14-2,26
TennoemkocTb, kan/r °C 0,25
KoathhULIMEHT N HelHoro paciumpenust 1x10° °C 8-25
TennonpoBoAHOCTb, Kkan/m, 4 c 0,2
TemnepaTypa CTeknoBaHus, °C -120
TemnepaTypa nnasnenus, °C 327
MuHMManbHas paboyasi TemnepaTtypa, 'C -269
MakcvumanbHasi paboyasi Temnepatypa, °C 260
Boponornouwenue 3a 24 yaca 0
TennocTonkocTb no Buka, °C 110

TepmocTabunbHOCTb npu 415 °C, u

He meHee 110

MexaHunyeckne cBoncTea

Tpesien NPOYHOCTM MPU PACTSHIKEHNM, Krc/cm” 200-300
YanuHenve npu paspbise, %: 300-350
OTHOCUTENbHOE 350-500
oCTaTo4Hoe 250-350
Mpenen NpoYHOCTH NpU CxaTuun, krc/om? 120
Mogyrb yNpyrocTyt Npu CXaTui, Kre/cm® 7000
Mpenen npoyHoOCTM Npu cTaTU4eckom marnbe, krc/cm’ 110-140
Moaynb ynpyrocTi npu uaruée (npu 200 °C), krc/cm” 4700
YpenbHas yaapHas BA3KOCTb, Krc/cM/cM 6onee 100
TBepaocTb Mo BpuHHenio, Krc/Mm? 3-4
KoadhdpuumeHT TpeHus no cranm 0,2
KauectBO MexaHuyeckoln 06paboTku npeBoCcxofHoe
XuMmnyeckne cBoncTea
TemnepaTypa pasnoxeHusi, °C
MoTepsi macchbl 3a 5 Yacos, % 0,2
3a 3 vaca npm 420 °C
[optoyecTb He ropuT
ATMOCHEPOCTOMKOCTb npesocxoaHas
KucnotocTtonkoctb CTOMKOCTb
LLlenoyecTonkocTb CTOWVIKOCTb
OnekTpon3onsaunoHble CBOMCTBA
YpenbHoe 06beMHOe aMeKTPUYECcKoe ConpoTUBReHne, OM*cM 10'7-10%

YpaenbHoe NOBEPXHOCTHOE COMPOTUBIIEHUE, Om

He MeHee 1077

dnekTpuyeckasi NPOYHOCTb, B/m

He MeHee 25*10°

[nanekTpuyeckas NPOHNLAEMOCTb NpU YacToTe 10°Ty 1,9-2,2
TaHreHc yrna onaneKkTpmM4eckmx notTepb Npu Yactote 10° Ty 0,0002 - 0,0003
[lyrocToikocTb, cexk 250




KOMNO3ULUMNOHHBIE MATEPUAJIbI HA OCHOBE ®TOPOIJIACTA-4

KomMnosuumoHHble MaTepuansl (Qanee KOMNosvumu) Ha ocHoBe dpToponnacTa-4 (manee
dTOpOoNnacT) ABNSAITCA NepPCnekTMBHbIMU MaTepuanamm ansa TexHnkn XXI seka.

HecmoTps Ha cBOM BblAaroOLWMECH CBOWCTBA YUCTbIA UMW KHEHaMOMHEHHbIN» dToponnacTt
4YacTo He oTBeYyaeT HeobxoguMbIM TpeboBaHMsAM AnNA psga obnactelt ero npumeHenus. B
YacTHOCTW, €ro NPUMEHEHME B MexaHUKe OrpaHuyMBalOT Mon3dyyecTb, Aedopmauns nog
Harpyskon, HegocTaToyHasi M3HOCOCTOMKOCTb, HU3Kasi TemnonpoBOAHOCTb (MPOKNadokK, ceden
KnanaHoB  3arMoOpHOM  apmatypbl, CanbHWKOB, MOPLUHEBbLIX KOMeL, BbICOKOBOMbLTHbLIX
nepeknoyaTenemn, NOALWNNHUKOB, OMOP CKOMbXEHWUS], HAaNPaBNALWMX ANS CTAHKOB C YMCIOBbIM
nporpaMMHbIM ynpasneHneM, yTepoBkM TpybonpoBoaoB U T.4.), KOTOPblE MOXHO ynyylWUTb
nyTem BBEAEHUSI HANOMNHUTENEN.

Martepuan ®4K20 no cpaBHeHuto c dToponnactom-4 umeer B 600 pa3 OGonbLuyto
n3HococTonkoctb 1 npu 10% pedopmaumm cxatns ero BHYTPEHHEe HanpshkeHue Bbille Ha
30%.

Matepnan ®4K20 Haumbonee yHuBepcaneH no npumeHeHuto. OH  pekomeHAyeTcs Ans
W3rOTOBMEHUS  YMIOTHUTENbHbLIX  WU3OENWA  MOABMXHBIX  COEAVMHEHWA U U3Aenui
aHTUMPVKLIMOHHOTO Ha3HaYeHWs.

OcHOBHOE MPenMyLLEecTBO YNIOTHEHUIA U3 (DTOPOMMACTOBbIX KOMMO3ULIMIA, MO CPaBHEHUIO C
n3aenusamMm n3 ctanu, 6poH3el, YyryHa, rpacdura n opyrux matepmanoB - CMOCOBHOCTb paboTaTb
6e3 cmaskn. bnarogaps 3TOMy OHM MOryT MPUMEHATbLCS TaMm, [Ae HanudiMe Ccmasku
HexenaTtenbHO, YCTaHaBMMBaTbCA B TPYAHOAOCTYMHbIX MecTax, [Ae yxod4 W cMaska
3aTPyAHUTENbHBI UMW HEBO3MOXHbI, U TaMm, rae OTCYTCTBUE CMasku MPUBOAWUT K HapyLUeHWo
paboTocnocobHOCTN MexaHu3ma.

Matepuan ®4K15M5 umeer wusHococTtomkocTb B 1000 pa3 Bbille WM3HOCOCTOMKOCTU
HeHanonHeHHoro ®-4 n B 1,6 pasa Bbiwe, Yem y P4K20 1 6onee HU3KUIA KOIDDULMEHT TPEHUSI.
Matepuan npurogeH Ans paboTbl B y3nax TPEHUS B YCIOBUSIX BIaXHbIX ra3os, B TOM Yucne ¢
Hanmumunem KoHAaeHcata. ®4K15M5 cpegn HamonHeHHbIx mapok ®-4 wumeeT Haubonee
GnaronpusitTHole xapakTepuctuku Tpenus. Matepuan ®-4K15M5 cpegn HamonHEHHbIX MapoK
¢pToponnacta-4 uMmeeT Haubonee OnaronpUsSTHbIE XapakKTEPUCTUKU TPEeHUsl U M3Hoca [Ansi
NPUMEHEHNS1 €rf0 B Ka4yecTBE HakMafHblX HanpaBMsioLMX ONOP CKOMBXEHWUS, MOALIMMHMKOB
CKOMbXeHusl. PaBeHCTBO cTaTM4eckoro W AUMHAMWYECKOTO  KO3(PUUMEHTOB  TPeHUs
obecneynBaeT NnaBHOe 1 paBHOMEPHOE ABWXEHWE NOABUXKHbIX y3roB 000pyAoBaHuS.

N3penua n3 komnosvumin ®-4 npurogHel Ans paboTbl B yCMOBMSAX BBICOKOTO BaKyyma, B
cpefe YrmeBOAOPOAHbIX Fa30B, CyXOro BO3A4yXa, XWAKUX YrNeBOAOPOAOB, pacTBOPUTENEN.
®-4K20 MOXET MPUMEHATLCA B KOHTakTe C aHOAMPOBAHHbIMW anioMWHUEBBLIMU ChfaBamMu,
TuTaHoBbIM cnnasoMm OT-4 1 HepXXaBelLWVMU CTansMu.



[oGaeneHne yrnepopga (®4K20, ®4K15M5, ®4K15YB5) u yrmepogHoro BOJSIOKHa
MOBbLILLAKT WN3HOCOCTOMKOCTb, TBEPAOCTb, YAEMNbHYH TEnnonpoBOAHOCTb, COMPOTUBIIEHWE
nonsy4yecTn. YrnepoaHoe BOMOKHO CHWKaeT AedopMaumio Npu Harpyske, NOBbILLAET MOAYMb
yNpyrocTu Npun cxatumn n Mogynb NNacTUYHOCTU.

BeeaeHve rpaduta (P4rP20, P4rP15) ncnonb3ytoT B Tex crniyyasx, Korga Hago noBbICUTb
MEXaHNYECKYI0 NPOYHOCTb Y COXPaHUTL CTOMKOCTb K BO3AENCTBUIO arpeCCUBHbBIX Cpea.

[ob6aeneHne pucynbcmaa monubaeHa (P4K15M5, P4M5, P4C15M5) yeenuumsaet
TBEPAOCTb W MPOYHOCTb, CHUXAET KOIPPULUMEHT TpeHns. KomMnosnumm co CTEKNOBOIOKHOM U
5% MoS, ncnonb3ytoT Ans nonyyvyeHus getanen, pabotatoLwmx B ycroBusix rinybokoro Bakyyma,
CYXOro 1 BMAXHOro BO3AyXa N PasnnyHbIX ras3os.

BBeneHve cteknoBonokHa (®4C15, ®4C20IP5) noBbiwaeT M3HOCOCTOMKOCTb, YMEHbLUAET
XNagoTeKyyecTb.

[ob6aeneHve kobBanbra $®4KC2 noBbilWaeT MexaHuMveckue cBoWCTBa pToponnacta go
ypoBHs komnosuuun ®4K20, B OTnMYME OT KOTOPOW €ro MOXHO NMPUMEHSATb B arpeCcCUBHbIX
cpegax.

M3 dpToponnacToBbix KOMNO3ULMIA U3rOTABNMBAIOT:

- NOPLUHEBbIE KOMbLia M YNIOTHEHWS LUTOKA B KOMMPEeCccopax 1 rmapasBnuyeckux LMNMHApax;

- CaNbHWUKOBbIE YNMOTHEHWS ANA repMeTusauun MOABWXKHBLIX COEAMHEHUA MaluvH |
apmarypsl;

- TOopueBble YNIIOTHEHUS, MaHXeTbl, Walnbbl, NPoKNagku 1 ap.

dTOpONNacTOBbIE KOMMO3WLMW MPUMEHSIOTCS BO MHOMMX OTpacnsAX MPOMBbILLNEHHOCTW
6narogaps:

- BbICOKOW M3HOCOCTOWKOCTW;

- HW3KOMY KO3MMULIMEHTY TPEHWs! (Tak, NPWU TPEHUM MO YyryHy npu Harpyske 25 kricm® y
®-4K20 oH paBeH 0,07);

- BbICOKOW TeMNMOCTOMKOCTU;

- NMPEBOCXOAHON XMMUYECKOW CTOUKOCTW;

- CNocobHOCTM paboTtaTb 6e3 cmasku.



CBoWicTBa KOMNO3MLMIA Ha OcHOBE (bToponnacrta-4

CaoiicTBa D4K20 D4K15M5 P4C15 D4YB15 D4K15YB5 D4M5
CocraB -4 -4 -4 -4 o©-4 -4
+20% +15% kokca un +15% +15% +15% kokca +5%
KoKca 5% CTEKII0BO/. yrneson. n5% avcynbduna
avcynbcuna yrneson. monuéaeHa
monubaeHa
MnoTHocTb, r/em® 2,05 21 2,17 1,95 2,0 2,2
PaspyLwatowee 11,8-14,6 13,7-17,1 9,8-17,1 15-18 15-18 -

HanpshxkeHue npu
pacTsbkeHun, Mna

OTHocuTenLHOE 65 150 220 60 5 300
yAaneHue npu
paspbiBe, %

Mogynb ynpyrocTy,

Mna

- Npu cxatumn 805 800 520 - - -
- NPU pacTsXKEHUN 1500 - 480 - - -
TeepaocTk Mo 49-53,8 49 39-43 - - -
BpuHHento, kre/mm®

Oedopmauus nog 2,9-3,0 3,5-4,0 3,0-4,0 - - -

Harpy3skon 10 Mna
(244,22 °C), %

Hanpsxenve npu 10% 21,5 20 19,5-20,5 - - -
necdopmaumu, MMa

KoahpuumeHt 0,23 0,29 0,25 - - -
TENnonpoBOAHOCTY,
BT/(MK)

YpenbHas 0,71 - 0,9 - - -
TENnoemKoCTb,
x/(krK)

KoachpmumeHt
TNNHENHOro
paclumpeHus,
1x10°, °C

oT -60 o +20 °C 8-11 - 4,5-12,5 - - -

oT +20 no +250 °C 11-18 - . . - .

TennocTonkocTb 145-160 - 130-140 - - -
no Buka, °C

BopgonornouweHne 0,03 - 0,04 0,01 0,01 -
yepes 24 4, %

MpepensHoe PV,

klMNa m/c

npu V = 0,05 m/c 490 588 343 - - -
npuV =0, 5m/c 687 687 442 - - -
npuV =5 m/c 1078 1078 542 - - -
VIHTEHCHBHOCTD 2,0x10° 0,8x10° 3,0x10° 1,5x10° 1,5x10°® 5,0x10°
n3Hoca, r/y, He bonee

KoadhdmuneHT TpeHus 0,14-0,30 0,1-0,39 1,5-0,30 - - -

no cranu

WHTepBan pabouyunx oT - 60 go oT - 60 go oT - 60 oo oT - 60 go ot - 60 go oT - 60 go
Temnepatyp, °C +250 +250 +250 +250 +250 +250




MpaBunbHO nogbupas BMA U KONMWYECTBO OAHOMO UMW HECKONbKUX HAMOMHUTENEN, MOXHO
nosnyyatb crneumanbHble KOMMO3MUMM ONA  OOCTMXKEHUS MHOrMX uenen. HacTosiwas
MHpOpMaLMs MOMOXET KOHCTPYKTOpaM MPOEKTUPOBLUMKAM, 3KCNyaTauMoHHbIM cryx6am
npaBunbHO BbIGpaTb COOTBETCTBYIOLMIA HA3HAYeHWo BuA Komnosuumu. PaccmatpuBatotcst
KOMMo3uUmKn, y KoTopbix dToponnacT-4 obpasyeT matpuuy. CyLlecTBYHOT, ogHako, U Takue
BapuaHThl, rae dptoponnact-4 BBOAUTCS B KAYeCTBE HAMOSHUTENSI B MaTpuLly, COCTOSILLYIO U3
Apyroro  nonvmepa, Hanpumep, HalnoHa, nonvamuga,  NonMBUHWNEHCYNbgUaa,
nonvkap6oHata, nonvavetans, peavHbl 1 T.4. O6bIYHO hToponnacT B aTux crnyyasx fobaenstot
Onst YMEHbLUEHMS1 U3Hoca v TpeHus. [ns 3Tol uenu npegnaraemM KUCrnosb3oBaTb TOHKOMOMOTbIN
Toponnact. [JaHHble No HEMY MOFyT GbiTb BbICNaHb! MO TPEGOBaHMIO.

BBeaeHue HanonHuTenen Bo proponnacTt-4 Aaet yny4weHue Lernoro KoMmmnekca
CBOWCTB:

- yBenuueHue conpoTtusreHns nsHocy B 250-600, B HekoTopbix komnosnumsx go 1000 pas;
- YBEMUYEHUE CTOMKOCTM K TEKYYECTU Ha XOnoAe unu nonayyectu B 2-3 pasa;

- YMeHblUeHue KoaddrLneHTa TpeHns;

- yBenuyeHue XecTKocTu B 2-3 pasa;

- yBenuueHue TBepgocty Ha 10-15 %;

- yBenuueHwve TennonposogHocT Ha 100-300%;

- YMeHbLLEHUe TEPMUYECKOro paclumpenns B 2-2.5 pasa;

- yBenuyeHune NoBepPXHOCTHOW MPOYHOCTH.

Bbi6op HanonHuTeneun

B kavecTBe HanonHuTenem MCnonb3yloT: CTekno, 6poH3y, yronb, rpaduT, KOKC, Men, LWnar,
MapLuanut, aucynbcug monubaeHa v T.4. Ana cneuymanbHbIX Lenen MoryT ObiTb MPeanoXeHbl
KOMMO3VLMK C APYTVIMW HAnOSTHUTENSAMW U KOMOMHALUMSAMW HanormHUTenemn, Nnbo KoMnosuuum
CO CTaHAapTHbIMW HamnomnHUTENAMW B HECTaHOApPTHOM TMPOLIEHTHOM COOTHOLWeHuu. [ons
HanonHuTensi coctaensAeT 0bbiuHO oT 5 A0 40%, Npu yBENUYEHUU copepXaHus HanonHUTens
6onee 40% dur3nyeckme CBONCTBA, Kak MPaBMIo, PE3KO YXyALLAKTCS.

MoxeM npegnoxuTb HamnornHUTENW, NpU BBEAEHUM KOTOPbIX Aaxe MeHee 5%, cBomncTBa
Marepuarna 3Ha4yuTeNnbHO N3MEHSIOTCS.

NMPUMEHEHUE

Hwke npuBoaATCA nNpuMMepbl OCHOBHbIX ObGnacte npuMeHeHus Toponnacra-4 u
KOMMO3MLMIA Ha ero OCHOBE.



I'Iogumeable KonbLla KoMnpeccopoB

(DTOpOI'IJ'IaCT-4 C HanonHuTenamMmm 4acto ucnonb3yetcAa OnA WU3rotoBrneHUA MNOopLUHEBbIX
Konevw, komnpeccopoB. OCHOBHbIE [OCTOMHCTBA TaKWX KoneL;:
- BO3MOXHOCTb paboTbl 63 CMa3ku N ¢ MUHUMAanbHOW CMaskow. [py NCTOLLEHWUN CMaskn He
BO3HMKaeT aBapuMHbIX CUTYyaLui;
- MOHWKEHHBIV U3HOC, KaK MOPLUHEBOro KoMbLia, Tak 1 COMPSXXEHHOW NOBEPXHOCTY;
- CTOMKOCTb K XMMWUYECKOMY BO3AENCTBUIO arpeCCUBHbIX rasoB;
- COBMECTMMOCTb C HEKPYTTbIMWU MOBEPXHOCTAMM;
- OTCYTCTBME HEOOXOAMMOCTM OBKaTKU;
- MpocToTa YCTaHOBKM - 3MacTUYHOCTb KOMeL, MO3BOMSET UCNONb3oBaTb OQHOOMOYHYIO
KOHCTPYKLMIO.

KOMI‘IpeCCOpr C BO3BpaTHO-NMOCTynaTesflbHbIM  OBMXEHWEM TMNOpLUHEeBbIX Koney u3

HanornHeHHoro cproponnacra ycnewHo paboTatot 6e3 cmasku B uunmHapax guametpom go 1
M. MNpy MYHMManNbHONM CMasKke CKOPOCTb MOPLUHA MOXeT gocTturatb 300 M/MUH.

Hanbonee uacto B KOMmMpeccopax 6e3 cmasku MCMOoMb3yloT MOpPLUHEBbIE KOfbla M3
Komnosvumm  cproponnacta ¢ rpaduToM. HekoTopble  KOHCTPYKTOpbI  MpeanovutalT
KOMMO3VUMK, CcoAepXaliue pasfnuyHble KoMmObuHaumn  yrms, rpachuta, yrneBONOKHa,
ancynbduaa monubaeHa, CTekna n Kepamuku.

YnnoTHeHUsi LULTOKOB KOMNPECCOpoB

Borbluasi 4YacTb BbILECKA3aHHOMO OTHOCUTCA Takke W K  YNSIOTHEHUAM  LUTOKOB
KOMMPECCOPOB.

B oTnnume oT MopLUHEBbIX KOMEL OHW AenalTcs 06bIYHO paspesHbiMu. OTAerbHbIE YacTu
yOepXvBaloTcs NpyxuHoi. Paspesatotca oHM nu6o paguancHo, nubo Mo KacaTenbHOM.
YunTbiBasi O4YeHb BbICOKME [aBMeHWsl Ha 3TOi CTYMeHU KOMMPEeccopa, MOXHO NPUMEHSITb
orpaHuuMTeny B BU4E MeTamnM4Yeckux KomneL, KOTopble K TOMY Xe paccevsatoT Tenso.

OnopHbIe NOPLIHEBbIE KOMbLIa KOMMNPECCOPOB

3TN Konbua, YKpenneHHble Ha MOpLUHE, YAEPXKMBAKOT €ro B HYXHOM norioxeHun. OHu
NpefoTBpaLLaloT KOHTaKT METaNNMYeCcKoro UMMUHAPA C MEeTanIMYecKM NOpLUHEM M NO3BOMSIHOT
[OMKHbIM 06pasoM (hyHKLMOHMPOBaTb YMIOTHUTENbHLIM KomnbLaM. YacTo oHu genatotcs U3
TOro e Matepuana, YTto M YNnoTHUTENbHbIE KOMbLA, HO UX AenarT LMpe, YToObl YBENUUUTL
nnowaae NoALnmHMKa. Harpyska Ha Takoe KOMbLO ropasfo MeEHbLUE, YEM Ha YMIOTHUTENBbHOE
MOpPLUHEBOE KOMbLO.
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MopuiHeBble Konbua B ruapaBinvyeckux cucrtemax

B rmngpaenuyecknx cuctemax TOPOMNAcToBble KOMMO3WLMM YacTo WUCMOMb3YIT Ans
NOPLUHEBLIX N OMOPHBIX KOMeL,. YCNeLHO NPUMEHSIIOTCH KOMMO3NLMM C TaKUMWU HaMNOMHUTENAMM,
Kak cMecb kokca ¢ rpadmtom, cTekno n 6poH3a. Konbua 13 rpadputoBbIX KOMMNO3WLMIA 06bIYHO
Mcnonb3yloT B aBTOMOOUMbHBIX amopTu3aTtopax, a Konbua M3 OpOH30BbIX KOMMO3WUMA - B
bonbluMx  ryapaBnuyeckMx cuctemax. B otnmMume oOT  koney AnNs KOMMPECCOPOB,
rMapaBnuyeckme ynnoTHUTENbHbIE KonbLla 0bbI4HO AenatoT Hepa3pesHbIMK.

OceBble NoALINMHUKN

OceBble NOAWMWMNHMKA U3 (PTOPONMIACTOBbIX KOMMNO3ULMIA MMEIOT HECKOMbKO MpenMyLLeCcTB
nepeg 6Gonee TPagUUMOHHBIMW POMNMKONOALMMHMKAMU UM BGPOH30BBIMU  NOALWMMHUKAMU:
Marnoe TpeHue, oTcloga Marbli NMyCKOBOW MOMEHT; OTCYTCTBME CKAYKOODpa3HOro ABWXKEHUSA U
TO, YTO OHW MOryT ObiTb M 3MNEKTPOU3OMUPYOLLMMK, W 3nekTponposogsawmmu. Ho camoe

6onbLUOe MPenmyLLEeCTBO B TOM, YTO OHU MOryT paboTtaTb 6e3 cmasku.

NoawmnHukn U3 hToponnacToBbIX KOMMNO3ULIMIA:

- YMEHbLUAIT 3KCMyaTaumoHHbIe pacxoabl;
- MOIYT MCMONb30BATLCA B TEMMNepPaTypHOM AnanasoHe oT - 270 go + 260 °C;

- MOTyT MCMOMNb30BaTbCA TaM, e HexenaTenbHa cMaska, Hanpumep, B NULLEBOW, TEKCTUMNBHON
Unn hapMaLeBTUYECKOW NMPOMBILLNEHHOCTH;

- MoryT pa6OTaTb B arpeccuBHbIX cpeaax,
- MOryT pa6OTaTb B MNOJTHOM BaKkyyme,;

- MOryT yCTaHaBnMBaTbCA B TPYAHOAOCTYMHbLIX MeCTaX, rae yxoa U cMaska 3aTpyaHUTenbHbl Unn
HEBO3MOXHblI,

- He BbI3bIBalOT aBapMVIHbIX CMTyaLlMVI npuv BHE3anHOM npekpaweHnn NoCTynneHna CMaskun.

MoawnnHnKn MOryT ObiTb W3rOTOBIEHbI MexaHu4eckon obpaboTkon 13 UenbHom
CMeYeHHOW 3aroToBKA WM METOAOM aBTOMaTUYECKOrO NPeCCOBaHMS.

[pu1 KOHCTPYMpPOBaHUU NoALLIMNHUKA cneayetr uMmeTb B BuAy crneaywline napameTpbl:

- TOMWMHa Konew AomkHa 6biTb oT 0,8 fo 2,3 MM, 6oree TonCTbIe Komnblia MOXHO YriyGnsaTh B
KOPMyC UK B Ban Ha MOMOBUHY UX TOMLLMHBI;

- KaHaBKV AN yAaneHus YacTuL YBenuMymMBaloT CPOK CyX6bl MOALWMMHIKE;

- nonagaHve Trps3aM W MbiM B MOALWMMNHUK CriedyeT MCKIYMTE C MOMOLLbIO noaxoasiueit
MaHXeThl;

- 13-3a GOMbLUIOro TEMOBOro paclUMpeHnst AeTanei u3 (ToponnacToBbIX KOMMO3ULWIA criedyeT
npeaycMOTPETb AOCTATOYHbI 3a30p MeXAy BarioM v MOALWMMHUKOM.
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Mockonbky TEMmno, BbAEMSIEMOE MPU TPEHWUU, SIBRSIETCS OCHOBHbIM (DakTOpOM pucka, B
KOHCTPYKLMU HEOGXOAMMO MpefdyCcMOTpeTb MakcuManbHoe paccevBaHue Tenna. Jo6aBneHve
KUOKOW CMasku yMeHbLLAEeT TPeHue.

BbllweckazaHHoe OTHOCUTCA B nepByro o4epedb K HepasdbeMHbIM NOALNNHUKAM.

dTOpONNacT ¢ HanonHUTENEM UCMONb3YeTCs Takke 1 Kak Matepvan Ansi cenaparopoB Lapuko
1 PONMKOMNOALLMMHUKOB B KPUOrEHHbIX 6€3CMa30yHbIX MalLMHaXx.

ManxeTbl V-06pa3Horo ceyeHusi

OTW MaHXeTbl MCMONb3ylTCa AN YNNOTHEHUS OTHOCUTENbHO MeASIEHHO [ABWXKYLLMXCS
LUTOKOB M MOPLUHEN MNMYyHXEPHbIX HAcoOCOB W KrnanaHoB. Mx repmetusumpylollee Aencteme
YCUMMBAETCA MeTannmyeckon npyxuHon. OBbiMHO Mcnonb3ylT Habop m3 3-5 marxeT. OHu
MOryT MPUMEHATLCS MPU BbLICOKMX [OaBMEHUsIX, HO M3-3a OrpaHW4eHHOW CnocobHOCTU K
Tennonepegaye MX MOXHO MCMOMb30BaTb TOMbKO MPW OTHOCUTENbHO MEANEHHOM ABUXEHUM
wToka. [ns ra3oB pekomeHOyeTcs CKOpOoCTb LWToka He Bonee 0,5 m/cek, a ans xugkocten - 5
Mm/cek. Jlydwe Bcero ucnonb3oBaTb 34€Cb KOMMO3UUMW C rpadduTOBBIM MMM CTEKMSHHbIM
HanomnHuTenem.

OceBble canbHUKU

B gBuratensix BHYTPEHHETO CropaHusi, B XMMWYECKON MPOMBILLNIEHHOCTH, Npy 06paboTke
MULLEBLIX NPOAYKTOB WNM B (hapMaLeBTUYECKOW MPOMBbILLIIEHHOCTU LUTOKU HeoBXxoauMo
repMeTMaupoBaTb Npu paboTe C arpeccUBHbLIMM Cpeaamu, Mpu BbICOKWX Temnepartypax, C
MarbiM KONM4YecTBOM CMa3sku Unu BoobLLe 6e3 Hee.

CarnbHvKM M3 3NacTOMEpOB YacTO OTKa3bIBAKOT B TakuxX YCMOBUsIX, TOrAa Kak dhToponnacT ¢
HarnonHUTENem UCMosb3yeTcsl OYeHb YCMeLHO.

O6blyHasi KOHCTPYKLMS MpesycMaTpyuBaeT Hamnmume MeTaryIMyeckon MpyXuHbl AN nomKartust
MaHXeTbl.

B aBTOMOGUBLHOM MPOMBILLSIEHHOCTM YaCTO UCTOSb3YETCS YNPOLLEHHbIN BU canbHuka, 6e3
MPYXWHbl.  [pWKUM  carnbHUKa K LITOKY AOCTUIAeTCs 3a CYET Tak HasblBAaeMOM «MamsTv»
¢roponnacta. CanbHuk Aenaetcs B BuAe NNOCKOro Korbua, a 3ateMm 3arnbaetcs. Mpu
HarpeBaHUM KOMbLO MbITAETCS BEPHYTLCS K CBOEMW MPEexXHEN Nnockoin gopme, 3a CYET Yero u
NPOVCXOAUT MPUXUM ETO K LUTOKY.

OCHOBHbIMM  JOCTOMHCTBaMM 0BOMX BWAOOB YMNMOTHUTENbHBLIX MaHXET SABASIOTCH  UX
MPOYHOCTb, Marioe TpeHue u UcTupaHue. PeKOMEHAYIOTCS KOMNO3ULMU ¢ rpadpuToMm, CTEKIIOM
unu aucynbhuaom MonubaeHa B kavecTBe HanonHutens.. CanbHUK 6e3 NpyXuMH 0BbIYHO
AenalT U3 KOMMO3uUMIA C HeBOMbLUMM coaepKaHUeM HanosHUTENS.
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Ceana knanaHoB

Ona cegen knanaHoB 6onblloe 3Ha4YeHWE UMeKT Manoe TpeHue, aHTUAAre3OHHble
CBOWCTBA U CTOMKOCTb K AENCTBUIO XUMUKATOB.

Kpome TOro, CyLleCTBEHHYIO poOfb WrpaeT Hu3kas adedopmauns nop  Harpyskow.
PekomeHayl0TCA KOMMO3MLMM CO CTEKMOM, YrMepodHbIM BOMIOKHOM WAM  MUHEpasbHbIMU
HanomnHUTENsAMMU.

BknagbIwmv nOAWNNHUKOB CKOMNbXEHUA

YHuKanbHble CBOWCTBa (pToponnacTta-4 [fgenalT ero OCOBGEeHHO MNpUrogHbIM — Ans
MCMOSb30BaHUs B MOALWWMMHMKAX, paboTarowmx npu BbICOKOM OABMEHUM U MarbIX CKOPOCTSIX.
Mcnonb3yetcst pToponnact-4, kak 6e3 HanonHMTenemn, Tak U CO CTEKNSAHHLIMW HANOMHUTENSIMMU,
npuyeM nocrnegHve WUMeKT NPeuMyLLecTBO - Manyil gedopmauuio nog Harpyskomn, 4To
yCTpaHsieT HeobxooumocTb 3arnybrieHvs (pToponmnacToBOro MOAWMMHWKA B MeTann wu
Nno3BornisieT yBenuyMBaTb Harpysku. PekomeHgyemasi Harpyska Ans BKrnagblen U3 KoMnosuumm,

coaepxatLeit 25% CTEKISIHHOTO HaMoNHUTENs, cocTaensieT oT 3,5 Ao 30,0 HiMM?.
Mpoknanku

Mnockne npoknagku, MHOTAA OveHb BOMbLUMX Pa3mMepoB, UCMONb3YT ANS repMeTu3aLmm
dnaHueB B Tpybonposoaax 1 060pyaoBaHUM, N3rOTOBMEHHOM W3 CTanu, CTekna, KepamMuku unm
aManupoBaHHon cTtanmu. ®Toponnact-4 obnagaer CBOWCTBaMM, KOTOpble [enakwT  ero
YypesBblYaiHO NPUrOAHbLIM ANA U3rOTOBIIEHWSA MPOKMNAaAoK: OH XUMUYECKN CTOEK, TePMOCTOEK U
oTHocuTenbHO Msrok. OfHako nop Harpysko oH AedpopmupyeTcs, 0COBEHHO NpU BbICOKUX
Temneparypax - proponnact 6e3 HanonHUTeNs TEPSIET CBOK CMOCOOHOCTL K repmMeTusauumn npu
Temneparype Bbiwe 150 °C. MopTsirMBaHue bnaHueBbIX GONTOB NPUMBOAMT K MON3y4ecTu
mMatepuana npoknafok. B KOHUe KOHLOB, NpPOWCXOAMT MOMHbIA OTka3. Kommnosuuun
(dbTOpOnnacT+HanonHuTenb) SABMASAIOTCA ropasfo MyylwuM  matepuanom  Ans  draHueBbiX
NpoKnagokK.

Yalue Bcero B kayecTBe HamnosIHUTENS NPUMEHSOT CTEKITOBOIOKHO, NPV 3TOM UCMOfb3yeTCs
ero CTOMKOCTb K XMMMKatam W pacTBOPUTENSM, HU3KUA  KO3(PUUMEHT Tenmnosoro
pacLUMpeHnst N BbICOKast TEPMOCTOMKOCTb. [Ansi cpea, He NO3BONSIOLMX UCMONb30BaTh CTEKIO,
MOXHO MPUMEHATb KOMMayHAbl C rpadmToM, (PTOPUCTLIM KanbLueMm, yrnepoaHbIM BOMOKHOM,
CMIOAON MW TIMHO3EMOM. [ANsi NonyyYeHust onTUMarnbHOW repmeTmsauuy npu UCnonb30BaHUm

NIOCKMX NPOKNafoK U3 Taknx KOMNo3nuui cnenyetr cobntogatb Takve pekomMmeHgaunn:
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1. bonTbl 3aTarvBaTh rae4yHbIM KIKYOM C PerynmpyembliM KpPyTALWMM MOMEHTOM W
NoaTArMBaTh X CHOBA Yepes 24 yaca.

2. MakcvManbHas cuna npu 3aTarvBaHUM JOMKHa CocTaBnsATb 15 H/MMZ.

3. [Ons nony4yeHnss MakcumarnbHOW KOHTAKTHOM NnoLwiaan TOonwmMHa NpoKnagkM He OOoMmKHa
npesbiWwaTtb 2-3 MM.

4. boriee  TonCTble  MPOKMaAKM MOXHO UCMOMNb30BaTh, 3arny6nss ux B ogvH unm oba
dnaHua.

®PyTepoBKa

Tpy6bl, knanaHbl, Hacocbl, pe3epByapbl M Apyroe 0oGOpydoBaHME B  XMMWUYECKOM
NMPOMBILLIIEHHOCTW YacTo hyTEPYOT (PTOPONNAcTOM Ansl 3aliMThbl OT KOPPOo3uW. B HekoTopbIx
cnyyasix TpebyeTcs aneKTPONpOBOAAWMIA MaTepuan Ans pacCcevBaHWs aMeKTpo3apsidoB U

NpeaoTBpaLLEHNS] UCKPEHUS.

dTOponnacToBble KOMMO3uLMK, codepxawme oT 1 0o 5 % rasoBon caxu, 0BbIYHO
obecneunsaloT Tpebyemylo MeKTPONpPOBOAHOCTL. Boree 3HaunMTenbHOe coaepXaHue Caxu

HexXenaTernbHO, T.K. OHa MOXeT caenaTtb KOMNO3NLUUKD OYEeHb XpyﬂKOVI n npOHmuaemoﬁ.

I'Ipe.qnaraeM Ha B3aMMOBbIFOAHbIX YCITOBUSAX:

- OﬁcyAMTb BO3MOXHOCTb NPUMEHEHUA PACCMOTPEHHbIX KOMMO3ULINMA;
- U3roToBUTb ONbITHbIE o6pa3ubl M3 HUX U ucnbITaTb UX B Bawnx yCcnoBuUAX;

- OpraHu3oBaTb CepuiHHOE U3roTOBIEeHMe HYXHbIX Bam usgenuin u3 pasnuyHbIx
KOMMNO3ULUNA.
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3ArOTOBKHM U3 ®TOPOIMJIACTA-4

3aroToBky U3 pToponnacTta - 4 npeaHasHayeHbl Ans U3rOTOBMEHUS MyTEM MeXaHU4ecKoun
06paboTkN YNNOTHUTENBHBIX, NEKTPON3ONALMOHHBIX, aHTUPPUKLMOHHBIX, XMMUYECKN CTOMKUNX
3MEeMEHTOB KOHCTPYKLUWMI, paboTatolmx B MHTepBarne Temneparyp ot - 269 go + 260 °C.

CTepXHKN BepTUKaNbHOro npeccoBaHus CTepXHM BepTMKanbLHOro npeccosaHus
TY 6-05-810 TY 6-05-810
avamerp, BbICOTA, macca, anameTp, BbICOTA, macca,
MM MM r MM MM r
20+1.0 70+5.0 50 150£4.0 150+10.0 6400
30+2.0 70+10.0 115 160+6.0 50+2.5 2250
45+3.0 70+5.0 270 160+6.0 150£10.0 6800
45+3.0 105+10.0 380 165+5.0 110+10.0 5580
55+3.0 105+10.0 600 170+6.0 50+2.5 2700
55+3.0 110+10.0 600 180+5.0 105+10.0 6100
60+£2.5 50+£2.5 320 180+5.0 150+10.0 8000
60+4.0 110+10.0 800 185+5.0 110+10.0 7000
65+3.0 105+10.0 820 180+5.0 105+10.0 6100
67+2.0 110+5.0 900 180+5.0 150+10.0 8000
70£3.0 50+£2.5 320 185+5.0 110+10.0 7000
75+£3.0 105+10.0 1080 200+6.0 50+£2.5 3730
80+2.0 130+10.0 1300 205+5.0 110+10.0 9250
80+3.0 50£2.5 560 210+8.0 50+2.5 4150
85+3.0 105+10.0 1380 212+5.0 105+10.0 9000
90+4.0 50+£2.5 700 212+5.0 135+10.0 11000
90+3.0 105+10.0 1500 250+8.0 50+£2.5 5800
90+5.0 110+10.0 1750 250+5.0 60+3.0 6400
95+£3.0 105+10.0 1760 290+5.0 60+3.0 8700
100+4.0 50+£2.5 910 300+10.0 50+5.0 8000
100+6.0 110+10.0 2150 300+10.0 60+5.0 9800
100+6.0 150+10.0 2900 330+5.0 50+3.0 10400
105+4.0 105+10.0 2100 330+5.0 60+3.0 12000
110+£4.0 50£2.5 1050 350+10.0 50£2.5 11900
110+4.0 105+10.0 2300 400+15.0 50+2.5 15000
110-4.0 580+20.0 12000 410+10.0 40+3.0 12500
115+£4.0 105+10.0 2450 410+10.0 50+3.0 15900
117+3.0 124+5.0 2300 410+10.0 60+3.0 18750
120+4.0 105+10.0 2700 500+30.0 40+5.0 18500
120+4.0 50+£2.5 1250 500+20.0 50+£2.5 22500
120+7.0 110+10.0 3100 500+10.0 60+5.0 27700
125+4.0 105+10.0 3100 600+10.0 40+5.0 25000
130+4.0 50£2.5 1450 600+20.0 50+2.5 32200
140+4.0 50+£2.5 1730 760+20.0 40+5.0 43000
140+8.0 110+10.0 4300 760+20.0 60+5.0 63500
150+4.0 50+2.5 2000 760+20.0 80+5.0 86000
150+4.0 105+10.0 4500 800+20.0 50+2.5 47000

PaccMoTpym BO3MOXHOCTb BbIMyCKa CTepXHen APYrnx HOMUHarbHbIX pasMepoB, MakCumManbHO
I'Ipl/l6]'II/I)KeHHbIX K pasmepam petanen, a Takke U3rotoBuM pasnuyHbie
uwsgenua u3 d)TOpOHnaCTa TOYHOro pasmMepa no 4Yeprexam 3aka3uuka.



pa3mepos,

CTep>HM IKCTPY3UOHHbIE CTepxHU
TY 6-05-041-535 FOPU30HTaNIbHOrO NPEeccoBaHUA
amameTtp, MM BbICOTa, MM macca 100 TY 6-05-810
MM, T amameTp, MM BbICOTA, MM macca, r
7.9+0.4 11.5 10£0.5 69
10+0.6 18 13+1.0 115
15+0.6 38.5 15+1.0 155
17.5+0.8 55 20£1.5 276
20x0.4 69 25£2.0 390+20.0 458
21+£0.3 72 30+2.0 625
22+0.4 7 40+£2.0 1150
23+1.0 100 50+2.0 1750
25+0.5 110 60+2.0 2500
27+0.6 122 20+£3.0 300
28+1.2 50...200010.0 150 25£3.0 450
30+0.6 155 35+3.0 400£15.0 870
31£1.2 165 70+3.0 3350
36+1.0 205 80+3.0 4600
38+0.6 230 100+3.0 7100
40+0.6 290 85+4.0 500+20.0 6450
42+0.6 310 85+4.0 600+20.0 7800
43+0.6 350
44+0.6 360 NucTbl cTporaHble
48+0.6 385 TY 95-2467
50+0.6 400 wnpuHa, TonwuHa, AnvHa, MM
552.0 490 i i
59+2.0 615 100 0.1...6.0 100 .. 250000
68+2.0 800 100..500 0.2...60 100 .. 125000
72+2.2 800 500 0.2..0.9 100 .. 125000
80£2.0 1080 1.0; 2.0; 3.0; 100 .. 25000
88+2.0 1300 4.0;5.0;6.0
880 0.5 100 .. 50000
Ouckn, nsroraBnuBaemMbie 1.0; 2.0; 3.0; 100 .. 25000
rmapocTaTMYeCKMM npeccosaHnem 4.0;5.0;6.0
TY 6-05-810 1200 1,0; 2,0; 3,0; 100 .. 25000
4,0; 5,0
avamertp, MM BbICOTA, macca 100 1500 1.0; i% 3.0; 100 .. 25000
MM MM, 1750 2,0.3,0 100 .. 12500
130+5.0 50...320+5.0 0o 9.4
JucTbl BUGponpeccoBaHHbIe
1000-30.0 40£10.0 80 TY 95-2467
1000-30.0 60+10.0 120 LMpUHa, anviHa, Tonuw,., m npu
1000-30.0 8010.0 160 MM MM MM LTISOO
1670-30.0 40£10.0 190 Kr
1670-30.0 60£10.0 285 3:0.3 3.2
500+10 500...1100 4+0.3 4.3
1670-30.0 80+10.0 380 5:0.4 54
6+0.4 6.5

PaccmMoTpum BO3MOXHOCTbL BbIMycka CTepXHen M AnckoB u3 -4 apyrux HOMUHANbHbIX

MaKcumMasibHO I'lpVI6J'IVI>KeHHbIX K pasmepam netanen,

a TaKke W3rotoBum

pasnnyHble n3genna n3 choponnaCTa TOYHOro pasmMepa no Yyeprexam 3akasuuika.
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MnacTuHbl npeccoBaHHblE BTynKM npeCCOBaHHb|e
TY 6-05-810 TY 6-05-810
pasmMepbl, MM mMacca,
unpnHa anvHa TonwmHa /MM [J.MaMETR ,qvlameTp_ BbICOTa, macca, r
TONLUMHBI HapyXHbI, | BHYTPEHHWUN, MM
3..10:1.0 MM MM
20010 | 20010 [ 10..302.0 93 35+2.0 11£1.0 50+5.0 90
30...50£3.0 35+2.1 18+1.0 50+5.0 80
250+10 | 250£10 13”';,%:112'00 150 40£2.5 13215 5045.0 12
3020550 45%3.0 18-2.0 70+5.0 245
7 10510 45%3.0 35-2.0 50+5.0 110
11..15+1.1 50+2.5 20+1.5 50+£5.0 180
290+10 29010 16...20%1.2 180 50+2.6 25+2.0 50+5.0 160
21...35¢15 50+2.7 35+2.5 50+5.0 110
32---‘138;:1260 53+3.0 30-2.0 70+5.0 260
300£10 | 300:10 [70..30:2.0 215 53+3.1 38+2.0 90+5.0 230
30...50£3.0 53+3.0 44-2.0 50+10.0 110
3...10£1.0 55+2.5 25+2.0 50+5.0 200
350£10 | 350£10 | 10...30%2.0 300 55+3.0 25+2.0 90+5.0 385
3gf§f130° 55+2.5 40%2.5 50%5.0 120
400+10 | 400+10 [ 10...30%2.0 400 60£3.0 15¢1.5 505.0 300
30...50+3.0 60+2.5 25+2.0 50+5.0 250
3..12£1.0 60+4.0 30-2.0 125+10.0 700
500+15 | 50015 [ 13..20%1.5 600 60225 35225 50%5.0 200
21...50%2.0
412510 60+3.0 40+2.0 50+5.0 180
600+20 | 600+20 [ 13..20%1.5 800 60+4.0 40-2.0 110+10.0 490
21...50%2.0 64+3.0 25+2.0 50+2.0 320
550+15 730+15 6...10+£2.0 850 64+3.0 45+2.0 45+2.0 170
65+3.0 30+2.0 50+5.0 300
JlomyckaeTrcss  BBIIyCK  IUIAaCTHH € 66+4.0 34-2.0 110+10.0 700
TOIIKMHOM 10 100 MM. 66+3.0 35+2.0 10045.0 560
66+3.0 35+2.0 120+5.0 660
MnacTuHbI BanbLoOBaHHbIE ANA 70£3.0 30£2.0 504£5.0 360
npoknagok n avadparm (XT3, XTH) 70£3.0 35+2.0 50£5.0 314
TY 84-522 70£3.0 40£2.0 120+5.0 740
AnvHa * WnpuHa, XT3 | XTH 70+3.0 40+2.5 50+5.0 285
MM TonLMHa, MM 70£3.0 50+2.5 50+5.0 220
00x 200, 400x 08201 30005 75+3.0 20+1.5 50+5.0 470
75+3.0 30+2.0 50+5.0 390
400, 1.0£0.2  4.0£0.5 80+3.0 20+1.5 50%5.0 570
250x250, 500 x 15203 5.061.0 80+4.0 20+2.0 120+5.0 1200
S00. 80+3.0 30+2.0 50+5.0 490
2.0£0.3  6.0£1.0 80£3.0 30£2.0 120%5.0 1100
300 x 300, 803.0 40£2.0 50%5.0 480
80+3.0 40+2.0 12045.0 1050
80+3.0 44%1.0 130+10.0 1050
JleHTa npoknago4Has, U3oNALUOHHAS 80+3.0 50+2.5 50+5.0 350
OpPUEHTMpPOBaHHas, 82+3.0 70-3.0 50+2.0 230
HeOpMEeHTUPOBaHHast 85+4.0 22+2.0 80+5.0 910
(nH, VlH) FOCT 24222 85+4.0 22+2.0 9516.0 1080
TonwHa, MM WVpVHa, MM 85+4.0 54+2.0 55+5.0 420
0.035...6.0 | 0 300 86+4.0 44%3.0 120+5.0 1100

PaccMoTpyM BO3MOXHOCTb U3rOTOBMEHUS! BTYNOK M3 ®-4 OpyrMx HOMUHAsbHLIX Pa3MepoB,
MaKcUMarnbHO NpUBRKEHHBIX K pasMepam AeTarei, a Takke U3roToBM pasnuyHble u3aenus
13 dpToponnacTa-4 TOYHOro pasmepa no YeprexxaM 3akasuuka.



BTynku npeccoBaHHble

BTynku npeccoBaHHble

TY 6-05-810 TY 6-05-810
AnameTp avameTp BbICOTAa, mMacca, avameTp avameTp BbICOTa, macca,
Hapy>XHbI BHYTP., MM r Hapy»XHbIi BHYTP., MM r
MM MM MM MM
90+5.0 30-2.0 110+10.0 1600 130£5.0 100£4.0 110%5.0 600
90%4.0 40+2.0 50%5.0 570 130%2.0 1104.0 40%2.0 250
90+6.0 40-2.0 110+10.0 1500 135%5.0 115%5.0 50%5.0 460
90+4.0 50%2.5 50%5.0 500 140%5.0 30%2.0 50%5.0 1590
90+4.0 60+2.5 50+5.0 360 140+5.0 50+2.5 50+5.0 1450
92+4.0 52+3.0 120+5.0 1200 140+5.0 50+2.5 80+5.0 2450
98+4.0 65-3.0 55+2.5 550 140%5.0 70£2.5 80%2.0 2000
100+6.0 20-2.0 110+10.0 2100 140%4.0 75£3.0 125%5.0 3040
100+4.0 2642.0 5045.0 800 140+4.0 75+3.0 170£5.0 4150
100+4.0 40£2.0 50+5.0 730 140%5.0 80%3.0 50%5.0 1200
100+6.0 40-2.0 110+10.0 1850 140+5.0 90+4.0 50%5.0 990
100+4.0 50+3.0 150+5.0 1750 140%5.0 1045.0 120%5.0 1800
100£4.0 60£2.5 50+5.0 620 140+4.0 120£3.0 120£5.0 950
100+3.0 70-3.0 100+10.0 1000 142£3.0 115:2.0 100£5.0 1160
100+6.0 80-4.0 110+10.0 950 145+5.0 60-5.0 110+10.0 | 3450
101+3.0 68-2.0 56+5.0 550 145+5.0 80-3.0 110+10.0 | 2900
1 82:—::-3 égfgg 1907Oi+55 00 1 ggg 145+5.0 100-4.0 110+10.0 | 2350
4. L. £9. 150+5.0 30£2.0 50£5.0 1870
1054.0 25%3.0 110%5.0 1870 15045 0 50555 50850 1720
105+4.0 85+3.0 50%5.0 340 150550 8030 0550 1220
107%3.0 42+2.0 120%5.0 2000 T50£5.0 100540 0150 1100
110%4.0 15%1.0 50%5.0 1010 —- — —-
150%5.0 120%5.0 50%5.0 720
110£4.0 30%2.0 50%5.0 1000
152%5.0 128%5.0 40%5.0 515
110£4.0 30%2.0 120%5.0 2400 TeeE0 40525 10550 30
110%4.0 50%2.5 50%5.0 820 5ead0 50550 12026 0 1350
110%4.0 50%2.5 120%5.0 2050 =2 =2 =9
110£4.0 703.0 505.0 610 155¢4.0 94£3.0 125¢5.0 | 3300
110£4.0 | 70£3.0 120%5.0 1550 155¢4.0 | 9443.0 150£5.0 | 3960
115£3.0 | 50£3.0 125:5.0 2500 155¢4.0 | 9443.0 155¢5.0 | 4050
120230 10:2.0 120450 3000 155%2.0 1272.0 50£2.0 850
120£4.0 | 20£2.0 1205.0 2800 158+4.0 93¢3.0 80£4.0 | 2200
120£4.0 30£2.0 50£5.0 1200 160+6.0 5042.5 50£5.0 2100
120%3.0 30%2.0 110£5.0 2950 160£6.0 90+4.0 5045.0 1630
1204.0 302.0 120+5.0 2700 160+6.0 1205.0 5045.0 990
120+6.0 40-2.0 110+10.0 2850 162+4.0 94+4.0 65+5.0 2000
1204.0 50+2.5 50+5.0 1030 162+4.0 94+4.0 110+£5.0 3300
120+7.0 60-3.0 110+10.0 2400 164+4.0 92+2.0 65+5.0 2150
120+4.0 70+2.0 50+5.0 820 165+5.0 40-3.0 110+10.0 5200
1204.0 70+2.0 12045.0 2050 165+5.0 80-3.0 110+10.0 | 4400
120+8.0 80-3.0 110+10.0 1900 165+5.0 140-5.0 110+10.0 1800
1204.0 80%3.0 120%5.0 1700 169+2.0 145+2.0 47%5.0 660
120+4.0 80+3.0 150+4.0 2100 170%6.0 50%2.5 50£5.0 2300
1204.0 90+4.0 50%5.0 545 170%6.0 80%3.0 50£5.0 2000
1204.0 90+4.0 120%5.0 1350 170%6.0 100%4.0 50%5.0 1750
120+8.0 100-4.0 110+10.0 1200 170%6.0 120%5.0 50%5.0 1300
120+8.0 105-4.0 100+10.0 500 170%5.0 130%5.0 70%3.0 1390
128%5.0 74%3.0 120%5.0 2200 171%5.0 144%5.0 46+5.0 860
130%5.0 30%2.0 50%5.0 1360 171%5.0 144%5.0 50+5.0 950
130%5.0 50%2.5 50%5.0 1250 182+2.0 158+2.0 105+5.0 1470
1304.0 60%2.5 80%2.0 1800 185+8.0 20-3.0 110+100 | 6700
1304.0 65+4.0 12545.0 2700 185+8.0 20-3.0 145+5.0 8700
130+4.0 65+4.0 130+5.0 2900 185+5.0 80-3.0 110+10.0 5800
130+5.0 80+3.0 5045.0 935 185+5.0 100-3.0 110+10.0 5150
130£5.0 80+3.0 12045.0 935 185+5.0 140-4.0 110+10.0 3350
13024.0 95£4.0 60+5.0 865 190£6.0 50+2.5 50£5.0 2930
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BTynKW NpeccoBaHHbIe

BTynku npeccoBaHHble

TY 6-05-810 TY 6-05-810

D, mm d, Mmm h, Mm m, r D, Mm d, mm h, Mmm m, r
190+6.0 90+3.0 50+5.0 2930 285+8.0 175+5.0 100+5.0 8600
190+5.0 14515.0 40%3.0 1000 300+2.0 19016.0 50+2.0 4900
191+2.0 115+2.0 12015.0 4850 308+2.0 272+2.0 125+5.0 4600
192+4.0 94+4.0 65+5.0 3050 310+2.0 190-5.0 145+5.0 14350
192-6.0 94+4.0 110+4.0 5100 310+2.0 270-5.0 140+10.0 6500
20046.0 90+4.0 50+5.0 2900 315+7.0 260+8.0 50+5.0 2150
20046.0 12015.0 50+5.0 2300 320+8.0 25045.0 50+5.0 3200
200+6.0 14015.0 50+5.0 1800 320+7.0 250+8.0 60+5.0 4100
200+6.0 150+5.0 50+£5.0 1700 330+7.0 258+10.0 12015.0 9300
200+6.0 165+3.0 145+5.0 3100 330+10.0 270+8.0 50+5.0 2700
200£10.0 180+8.0 110+10.0 2580 336-12.0 291+10.0 70+3.0 2650
205+5.0 40%5.0 110+5.0 8500 350+5.0 25545.0 110+5.0 10300
205+5.0 4015.0 12515.0 9050 350%15.0 290£10.0 35+2.5 2670
205+5.0 40+5.0 150+5.0 11000 370+7.0 285+8.0 50+5.0 5400
205+5.0 50£2.0 150+5.0 10500 360+7.0 280+8.0 50+5.0 5400
205+8.0 80-3.0 110+10.0 7300 380+10.0 280%10.0 105+5.0 11500
205+8.0 100-4.0 110+10.0 6700 380+7.0 310+8.0 50+5.0 4200
205+8.0 140-3.0 110+10.0 4780 410+20.0 205+20.0 50+5.0 12000
205+8.0 160-5.0 110+10.0 3800 415+8.0 360+10.0 50+5.0 3200
205+2.0 175+2.0 100+5.0 1950 420£10.0 350£10.0 60+5.0 5580
210+5.0 132+5.0 125+5.0 5700 440+20.0 320+20.0 110+£5.0 17700
215+8.0 125+5.0 70+5.0 3800 440+20.0 360+20.0 110£5.0 12400
22046.0 50+5.0 145+5.0 11700 450+10.0 385+10.0 120+15.0 11000
230+5.0 165+5.0 140+5.0 5850 458+10.0 412+10.0 65+£15.0 4200
230+8.0 180%6.0 25+2.0 800 470+8.0 410£12.0 50+5.0 4550
230£5.0 18525.0 6515.0 2200 49043.0 412+3.0 50+8.0 6600
232+3.0 195+6.0 70+3.0 1780 490+20.0 415+20.0 110+£5.0 13200
237+8.0 219-8.0 30+2.5 700 490+8.0 416+12.0 50+5.0 5100
243+5.0 145+7.0 56+3.0 3610 520+20.0 410+20.0 110+5.0 19900
250+6.0 160+6.0 50+5.0 3340 520+20.0 450+20.0 110+5.0 13500
251+8.0 237-8.0 50+2.5 1150 575+10.0 505-10.0 75+5.0 11800
260+6.0 200%6.0 50%5.0 2600 580+10.0 510-10.0 70+5.0 11300
670+9.0 550+12.0 50+5.0 14000

850+10.0 700+14.0 50+5.0 20900

866+10.0 815+16.0 50+5.0 20900

PaccMoTpyuMm  BO3MOXHOCTb  WU3roTOBMEHUs BTYNok u3 ®-4 Opyrmx HOMUHanNbHbIX pa3Mepos,

MakcumarsnbHO npl/l6ﬂI/I)KeHHbIX K pasmepam ,quanel?l.

BTynku, usrotaBnuBaemMble MeTOAOM ruapoctaTmyeckoro npeccosanus TY 6-05-810

D, mm d, mm h, Mmm m, r
95+3.0 15 370 7.8
130-5.0 18 230 9.9
130-5.0 15 250 11.5
130-5.0 18 320 13.7
130-5.0 18 360 14.7
130-5.0 38 360 14.55
150+5.0 18 360 19.1
190+5.0 75 310 21.65
190+5.0 75 400 29.0
190+5.0 75 500 36.75
450+30.0 100+£30.0 500+50.0 135
1000+£30.0 460+20.0 80+10.0 110
1000+30.0 550+20.0 80+10.0 100

CTepXHU, U3roTaBnuBaeMbie MEeTOAOM rmgpocTaTuieckoro npeccosanus TY 6-05-810

D, Mm |, MM m, Kr
95-5.0 600 17.2
118+5.0 600 20.85
118+5.0 720-50 22.85
130-5.0 250 14.15
130-5.0 320 16.25
150+5.0 350 19.35
190+5.0 250 21.15
190+5.0 330 30.5

19



3AroTOBKU N3 KOMMNO3ULIUA HA OCHOBE ®TOPOMNACTA-4

®4K20 (TY 6-05-1413-76), ®4K15M5 (TY 6-05-1413-76), ®4C15 (TY 6-05-1413-76),
D4YB15 (TY 301-05-16-89), ®4K15YB5 (TY 6-05-041-781-84) n ®4M5 (TY 301-05-109-91.

3arotoBk M3 komno3vumn ®-4 ¢ pasnUYHbIMW HaMNONMHWUTENAMW MNpeaHa3HavYeHbl Ans
M3rOTOBMEHUST M3 HUX MyTEM  MeXaHU4Yeckoh  06paboTkM  pasnuuHbIX  geTtanew
AHTUPUKLMOHHOTO Ha3Ha4YeHUs!, B TOM YMCne MOPLUHEBbLIX KOrew, NOALIMMHUKOB CKOMbXEHWS,
YNNOTHUTENBHBIX MAHXET 1 T.M., paboTalolLMX B MHTEpRane Temnepatyp ot - 60 o +260 °C.

BTynku npeccoBaHHble TY 6-05-1413 BTynku npeccoBaHHble TY 6-05-1413
avaMeTp, MM BbICOTa, macca, avameTp, Mm BbICOTa, macca,
HapyXHbli | BHYTPEHHUI MM r HapyXHbIN | BHYTPEHHWi MM r
30+2.0 20+1.5 55+2.0 52 80+3.0 44+1.0 130+£10.0 1050
35+2.0 11+1.0 50+5.0 90 80+3.0 50+2.5 50+5.0 350
35+2.0 18+1.0 50+5.0 70 85+2.0 54-2.0 55+5.0 430
40+2.5 13+1.5 50+5.0 120 86+4.0 44+3.0 120+5.0 1050
40+2.5 25+2.0 50+5.0 80 90+4.0 30+2.0 50+5.0 630
43+2.5 19£1.0 50+5.0 130 90+6.0 40-2.0 110+10.0 1500
45+3.0 18-2.0 70+5.0 245 90+4.0 50+2.5 50+5.0 500
45+2.5 20+1.0 50+5.0 150 90+4.0 60+2.5 50+5.0 360
45+3.0 35-2.0 50+5.0 110 90+4.0 65+2.5 50+5.0 330
50+2.5 20+1.5 50+5.0 180 100+6.0 20-2.0 110+10.0 2100
50+2.5 25+2.0 50+5.0 160 100+4.0 25+2.0 50+5.0 820
50+1.0 36+1.0 80+5.0 170 100+4.0 40+2.0 50+5.0 730
53+3.0 30-2.0 70+5.0 260 100+6.0 40-2.0 110+10.0 1850
53+3.0 38+2.0 90+5.0 230 100+4.0 60+2.5 50+5.0 620
53+3.0 44-2.0 50+10.0 110 100+3.0 70+3.0 100+£10.0 1000
55+2.5 25+2.0 50+5.0 200 100+6.0 80-4.0 110+10.0 950
55+2.5 40+2.5 50+5.0 120 105+4.0 25+2.0 50+5.0 925
55+1.0 41+1.0 80+5.0 180 105+4.0 85+3.0 50+5.0 340
60+3.0 15+1.5 50+5.0 300 107+3.0 42+2.0 120+5.0 2000
60+2.5 25+2.0 50+5.0 250 109+4.0 75-4.0 130+4.0 1500
60+4.0 30-2.0 125+10.0 700 110+4.0 15+1.0 50+5.0 1010
60+2.5 35+2.5 50+5.0 200 110+4.0 30+2.0 50+5.0 1000
60+4.0 40-2.0 110+10.0 490 110+4.0 50+2.5 50+5.0 820
60+1.0 40+1.0 50+5.0 175 110+4.0 70+3.0 50+5.0 610
60+2.0 46+1.0 80+5.0 210 110+4.0 70+3.0 120+5.0 1550
65+3.0 30+2.0 50+5.0 300 120+4.0 30+2.0 120+5.0 2500
66+3.0 35+2.5 100+5.0 560 120+4.0 30+2.0 50+5.0 1200
66+3.0 35+2.0 120+5.0 590 120+4.0 50+2.5 50+5.0 1030
70+3.0 30+2.0 50+5.0 360 120+4.0 70+2.0 50+5.0 820
70+3.0 40+2.5 50+5.0 285 120+8.0 80-3.0 110+10.0 1900
70+3.0 40+2.0 120+5.0 630 120+4.0 80+3.0 120+5.0 1500
70+3.0 50+2.5 50+5.0 220 120+4.0 90+4.0 50+5.0 545
75+3.0 20+1.5 50+5.0 470 120+8.0 100-4.0 110+10.0 1200
75+3.0 30+2.0 50+5.0 390 128+5.0 74+3.0 120+5.0 2250
75+3.0 50+2.5 50+5.0 200 130+5.0 30+2.0 50+5.0 1360
80+3.0 20+1.5 50+5.0 570 130+5.0 50+2.5 50+5.0 1250
80+3.0 20+2.0 120+5.0 1250 130+4.0 60+2.5 80+5.0 1700
80+3.0 30+2.0 50+5.0 490 130+3.0 65-4.0 125+5.0 2500
80+3.0 40+2.0 50+5.0 480 130+5.0 80+3.0 50+5.0 935
80+3.0 44+1.0 130+£10.0 1050 135+5.0 115+5.0 50+5.0 460

PaCCMOTpI/IM BO3MOXHOCTb M3roTOBJIEHUA BTYNOK U3 KOMMNO3UUKMOHHBIX MaTepuanos Apyrux
TMnopasmMepoB, MaKCUMarbHO I'IpVI6]'IVI)KeHHbIX K pa3Mmepam JeTtanen, a Takke W3roTOBUM
nsgenva ns CbTOpOI'IJ'IaCTa TOYHOro pasmMepa no YepTeam 3akasuvika.
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BTynku npeccoBaHHble TY 6-05-1413

BTynku npeccoBaHHble TY 6-05-1413

avameTp, MM BbICOTA, macca, avameTp, MM BbICOTA, macca,
HapyXHbli BHYTPEHHWIA MM r HapyXHbI BHYTPEHHWI MM r
14024.0 75+3.0 125+5.0 2750 21016.0 180x6.0 50+5.0 1050
140+5.0 30+2.0 50+5.0 1590 21514.0 125+3.0 70+5.0 3600
140+5.0 50+2.5 50+5.0 1450 220+8.0 50+2.5 145+5.0 | 11700
140+5.0 80+3.0 50+5.0 1200 237+8.0 219-8.0 30+2.5 620
140+5.0 90+4.0 50+5.0 990 243-10.0 141+7.0 56+2.5 3400
140+3.0 104-5.0 120+5.0 1650 25016.0 160+6.0 50+5.0 3340
142+3.0 115+2.0 100+5.0 1160 26016.0 20016.0 50+5.0 2600
145+5.0 100-4.0 110+10.0 2350 265+3.0 80+2.0 30+2.0 3100
150+5.0 30+2.0 50+5.0 1870 265+5.0 180+5.0 120+5.0 8500
150+5.0 50+2.5 50+5.0 1740 270-5.0 180-5.0 110+5.0 7100
150+5.0 80+3.0 50+5.0 1420 270+6.0 200+6.0 5045.0 3030
150+5.0 100+4.0 50+5.0 1100 280+7.0 230+8.0 5045.0 1850
152+5.0 128+4.0 40+5.0 490 280+6.0 250+8.0 50+5.0 2200
155+4.0 94+3.0 120+5.0 3250 284+7.0 175+6.0 55+5.0 4730
160+6.0 50+2.5 50+5.0 2100 285+8.0 175+5.0 100+5.0 8100
160+6.0 90+4.0 50+5.0 1630 295+7.0 190+6.0 5045.0 4050
160+6.0 120+5.0 50+5.0 990 300+5.0 190+3.0 50+3.0 4700
160+3.0 130+3.0 70+3.0 920 315+7.0 260+8.0 50+5.0 2150
165+5.0 80-3.0 110+10.0 4400 320+7.0 250+8.0 50+5.0 3200
169+2.0 145+2.0 47+5.0 660 330-10.0 258-8.0 120+5.0 8300
170+6.0 50+2.5 50+5.0 2300 330+7.0 270+8.0 50+5.0 2700
170+6.0 80+3.0 50+5.0 2000 336-12.0 291+10.0 70+3.0 2650
170+6.0 100+4.0 50+5.0 1750 345+5.0 255+5.0 110+£5.0 | 10200
170+6.0 120+5.0 50+5.0 1300 360+7.0 280+8.0 50+5.0 5400
185+8.0 40-3.0 110+10.0 6700 370+7.0 285+8.0 50+5.0 5400
185+8.0 40-3.0 145+5.0 8700 380+7.0 310+8.0 50+5.0 4200
190+6.0 50+2.5 50+5.0 2930 380+10.0 285+10.0 105+5.0 | 10500
190+6.0 90+3.0 50+5.0 2400 415+8.0 360+£10.0 50+5.0 3200
200+5.0 40+3.0 150+5.0 9500 458+3.0 412+3.0 65+3.0 4200
200+6.0 90+4.0 50+5.0 2900 470+8.0 410+£12.0 50+5.0 4550
200+6.0 120+5.0 50+5.0 2300 490+3.0 412+3.0 50+5.0 6600
200+6.0 140+5.0 50+5.0 1800 490+8.0 416+12.0 50+5.0 5100
2006.0 150+5.0 50+5.0 1700 520+9.0 450+12.0 50+5.0 5300
200+10.0 180-8.0 110+10.0 2580 670+9.0 550£12.0 50+5.0 14000
205+8.0 80-3.0 110+10.0 7300 850+10.0 700£14.0 50+5.0 20900
205+8.0 160-5.0 110+10.0 3800 866+10.0 815+16.0 50+5.0 20900
1000£10.0 900+£16.0 50+5.0 17000

PaccmMoTpyM BO3MOXHOCTb M3rOTOBIIEHUS BTYNOK U3 KOMMO3WLIMOHHBLIX MaTtepuanos Apyrux
HOMMHarbHbIX Pa3MEpPOB, MaKCUMarbHO MNPUONKEHHbIX K pa3MepaMm AeTanen, a Takke

N3rotToBMM pasrnnyHble nsgenna na CbTOpOI'IJ'IaCTa TOYHOIo pasmMepa no 4yeprexam 3akazuuka.
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CTepXHU U AUCKU BEPTUKaNbHOro
npeccoBaHuA U3 hTOPONNacToBbIX

CTepXXHU ropuM3oHTanbLHOro
npeccoBaHusa U3 oToponnacToBbIX

KOMMNO3ULumn KOMNo3uuum
TY 6-05-1413 TY 6-05-1413
AanameTp, BbICOTA, mMacca anametp, ANVHa, mMacca,
MM MM npu L=50 MM MM r
MM, T
10£0.5 400+20.0 69
40:2.5 50£2.5 140 1321.0 400220.0 115
4525 50£2.5 180 15:1.0 400220.0 155
45£2.0 105%10.0 360 01T 1005200 =5
50£2.5 50£2.5 220 2512.0 400220.0 458
55+2.0 105+10.0 550 30550 1005200 535
60£2.5 50£2.5 320 40125 4002200 100
6523.0 110+10.0 760 5025 390:20.0 1750
70£3.0 50+2.5 425 60:2.5 390£20.0 2500
80+3.0 502.5 560
85+2.0 105+10.0 1290 PaccMoTpym BbIMyck 3aroToBok n3 ®-4 n
904.0 50£2.5 700 ¢bToponnacToBbIx KOMMO3Mumin apyrmx
100+4.0 50:2.5 910 a3MepoB M C OPYrUMK  npeaeribHbIMU
100+3.0 105+10.0 1800 P P Py P
110%4.0 50:2.5 7050 OTKIOHEHNAMN.
117%3.0 124 3000
120+4.0 30-100%2.5 1250 TenTa u3
- e hToponnacToBbIX KOMAO3ULINIA
120£3.0 105+10.0 2520 TY 6-05-05-138
130£4.0 30-1002.5 1450 Pasmepbi, Mapka
1404 .0 30-100%2.5 1730 MM ©-4K15M5 ®-4K15M5-
150+4.0 30-100%2.5 1950 N3A
150£5.0 105+10.0 4000 TOnwmMHa 1.0...3.0 1.7
160%6.0 30-100%2.5 2250 [onycK 3015 3015
170+6.0 30-100+2.5 2700 Ha TONLMHY -0.10 -0.10
200+6.0 30-100£2.5 3730 vpnra 50140 120
210%8.0 30-100%2.5 4150 HonyoK 70 70
250%8.0 30-100%2.5 5800
Ha WUPUHY
290+4.0 60%5.0 8400
AnvHa, m He meHee 0.6 He meHee 1.0
300+8.0 30-100£2.5 8000
330%5.0 60%5.0 11000 3
3502700 30100525 7500 Mo cornacoBaHWio ¢ 3akas4yvkom neHTa
200+20.0 4050 11650 Mapkn  ®4K15M5-lTOA MOXeT  ObITb
400+15.0 30-100+2.5 15000 nocrtaeneHa TonwmHon ot 1.0 go 2.5 mm,
500+£20.0 30-100+2.5 22500 LUMpMHOﬁ oT 25 o 140 MM.
600£10.0 40%5.0 23000
600£20.0 30-1002.5 32200
800+20.0 30-802.5 63000
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MneHka n neHTa U3 pTroponnacToBbIX KOMNO3ULIMMA
TY 6-05-2245-142-05807960, TY 6-05-05-138

TOMWMHE, MM LMpUHa, MM

0.12...6 no 300

MnacTrHbI NpeccoBaHHble U3 hToponsacToBbIX komno3uuun TY 6-05-1413

pasmepbl, MM TONWMHA, macca, pasmepbl, MM TOMWMHA, macca,
LiMpuHa AnvHa MM r/1Mm LpUHa onvHa MM /1m
TonLY TonLy
3..10£1.0 3..10£1.0
200+10 200+10 10...30£2.0 93 400+25 400+25 10...30+2.0 400
30...50+3.0 30...50+3.0
3..10£1.0 4..10£1.0
250+10 250+10 10...30+£2.0 150 500+15 500+15 10...30+2.0 600
30...50+3.0 30...50+3.0
3..10£1.0 550+20 730+20 7..104£2.0 850
300+15 300+15 10...30£2.0 215
30...50+3.0
3..10£1.0
350+10 350110 10...30£2.0 300
30...50+3.0

PaccmoTpum BbINyCK NNAcTvH ApyrMx TMnopa3mepos ¢ TonwwmHoun Ao 100 mm.

3ArOTOBKM U3 KOMMNO3ULIUKA «PNYBUC»

®IYBUC - aHTUMPUKLMOHHBIA KOMMO3WULUMOHHBIA MaTepuan Ha ocHoBe Toponnacta-4 u
MOANMDULMPOBAHHbIX YINEBOMOKOH.

Matepuan oTnuyaeTca XMMWYECKOW CTOMKOCTbIO, BbLICOKOW TEPMOCTOMKOCTbIO,  HU3KMM
KO3(PPUUNEHTOM TPEHMS, BbICOKOW M3HOCOCTOMKOCTbIO, XOPOLUMMMK YNSIOTHUTENbHBIMU CBOWCTBaMM.
MpegHasHadeH ANA yBenUUYEHUs cpoka CryxObl Y3MOB TPEHWUs: YNNOTHUTENbHbIX 3IEMEHTOB
KOMMPECCOPHOrO U HacocHoro o6opyaoBaHUs, MNOALWMMHUKOB CKOMBXEHWS, LUAPOBOW 3anopHOW
apmatypbl U T.N. MoXeT NpMMEHATbLCS B BO3OYLUHbIX W XWUOKWX Cpedax, Cyxux rasax M Bakyyme B
MHTepBane Temnepartyp ot - 120 go + 260 °C.

Matepunan HezameHUM Ans paboTbl B 3KCTPEMAribHbIX YCIIOBUSIX: arpeCCUBHbBIE XXMOKOCTU U rasbl,
BbICOKME TemnepaTypbl 1 AaBneHus, Npu paboTe B yanax TpeHusi 6e3 cMasky He U3HALLMBAET KOHTYP
Tena (UMnNMHAP/LITOK).

«dryBUC» XMMWYECKN WHEPTEH, MPUrodeH Ansi UCMONb30BaHWS B NMULLEBON MPOMBILLNIEHHOCTU.
MpeBocxoauT oTedecTBeHHble (Priy6oH) n 3apybexHsle aHanorun (Carlok, SPL).

PU3NKO-XMMUYECKMe XapakTepucTukm matepuanoB

CsolicTBa dnysuc 20 Bako-dnyBsuc Cynep-cdnysuc
(c MoS»)

MNOTHOCTb, Kr/M® 1950-1980 2000-2100 2000-2080

MpoyHocTb nNpu cxatuu, MMa 90-100 110-120 120-125

Harpy3ska npu 10 % aedopmaumm 27-30 30-32 35-36

(cxaTtue), MMa

Mpepen Teky4yecTn nNpu cxartum, 18-21 18-21 22-25

MMNa

MpoYyHOCTb NpK pacTsxXeHuu, 21-26 24-25 30-33

MMNa

Mopaynb ynpyrocTtu npu cxartuu, 260-280 540-760 650-800

MMNa

WsHoc, 10'Mm*/H*m 2.2-4.5 0.5-1.5 1.2-1.5

Teepgoctb HB, Mpa 58-63 - 74
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Brynkun Brynku
TY 03535279.071-99 TY 03535279.071-99
D, mm d, MM h, mm m, r D, mm d, mm h, mm m, r
32.5 14 50 68 145 90 50 1025
325 15 50 66 145 115 50 619
32.5 16 50 63 155 80 50 1398
40 20 50 95 155 133 50 502
42 18 50 114 155 115 50 857
42 25 50 90 165 60 50 1874
48 25 50 133 165 90 50 1517
48 33 50 96 165 115 50 1111
56 20 50 217 165 128 50 860
56 22 50 210 170 110 50 1333
56 30 50 177 170 140 50 738
56 36 50 146 190 60 50 2578
62 20 50 273 190 125 50 1624
62 25 50 255 190 130 50 1523
62 30 50 233 190 160 50 833
62 36 50 202 200 50 50 2975
62 42 50 165 200 125 50 1934
67 48 50 173 200 150 50 1388
70 30 50 317 230 125 50 2957
75 25 50 397 230 180 50 1626
75 40 50 320 240 200 50 1396
75 45 50 286 255 150 50 3127
75 58 50 179 255 180 50 2588
80 50 50 309 265 245 50 809
80 48 50 325 285 209 50 2978
90 35 50 545 285 150 50 4658
90 40 50 515 285 250 50 1485
90 55 50 403 290 230 50 2475
95 55 50 476 315 260 50 2509
100 25 50 744 320 250 50 3165
100 40 50 666 340 209 50 5705
100 50 50 595 340 260 50 3807
100 60 50 508 340 270 50 3387
100 76 50 335 340 300 50 2031
110 76 50 501 360 315 50 2409
110 85 50 387 395 315 50 4506
120 25 50 1093 395 340 50 3207
120 40 50 1015 395 360 50 2096
120 60 50 856 430 360 50 4387
120 70 50 754 430 375 50 3517
126 70 50 871 450 390 50 3998
130 95 50 625 519 455 50 4945
135 80 50 938 650 610 50 4350
126 76 50 801 750 670 50 9814
135 90 50 803 850 770 50 10280
CTtepxHu TY 03535279.71-99
D, mm d, mm h, mm D, mm L, Mmm m, MM
20 80 50 100 80 1270
23 80 67 120 80 1830
325 80 135 125 80 1980
40 80 203 145 80 2670
56 80 400 155 80 3050
62 80 488 200 80 5080
70 80 622 230 80 6715
80 80 812 255 80 8253
90 80 1030

MpepnoyTuTenbHas BbICOTa 3aroTOBOK — He 6onee 80 Mm.

PaccmMoTpyM BO3MOXHOCTb M3TOTOBMEHWS 3aroToBOK M3 «PriyBuca» ApYrux HOMUHaNbHbIX
pa3mepoB, MakCUMarbHO NPUBIIMKEHHBIX K pa3MepaM AeTarneil, a Taikoke U3roTOBUM pasfnyHble
usgenusi U3 toponnacra TO4HOro pasmepa o YepTexam 3akasyuka.
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3ArOTOBKM U3 KOMMNO3ULIUA @-4P

3aroToBkM M3 pToponnacta-4 ¢ rmbkum rpacdutom (MPOLEHTHOE copepxaHue rpaduTa
Bapbupyetcs oT 10% [o 25%) npegHasHayeHbl Anst U3roTOBIIEHNS U3 HUX NMYTEM MeXaHW4eCKoW
06paboTkN pasnuuHbIX AeTanein aHTUPPUKLMOHHOTO Ha3HaYeHWs! (MOALIMMHUKOB CKOMBbXEHUS,
YNNOTHUTENbHbIX MaHXeT 1 T.N.), paboTalowmx B MHTepBane Temnepartyp oT - 60 go + 260 °C.

Brynku us ®-4IrP Brynku ns ®-4IP
TY 2243-020-1326785-99 TY 2243-020-1326785-99

avamertp, MM BbICOTa, macca, avamertp, MM BbICOTa, macca,
HapyXHbI BHYTPEHHUN MM r HapyXHbI BHYTPEHHWIA MM r
45+3.0 18-2.0 70+5.0 245 145+5.0 60-3.0 110+10.0 3450
45+3.0 35-2.0 50+5.0 110 145+3.0 80-3.0 110+10.0 2900
53+3.0 30-2.0 70+5.0 260 145+5.0 100-4.0 110+10.0 2350
53+3.0 44-2.0 50+10.0 110 165+5.0 40-3.0 110+10.0 5200
60+4.0 30-2.0 125+10.0 700 165+5.0 80-3.0 110+10.0 4400
60+4.0 40-2.0 110+10.0 490 165+5.0 140-5.0 110+10.0 1800
80+3.0 44+1.0 130+10.0 1050 185+8.0 40-3.0 110+10.0 6700
82+3.0 70-3.0 50+2.0 200 185+8.0 40-3.0 145+5.0 8700
90+5.0 20-2.0 110+10.0 1650 185+5.0 80-3.0 110+10.0 5800
90+5.0 30-2.0 110+10.0 1600 185+5.0 140-4.0 110+10.0 3350
90+6.0 40-2.0 110+10.0 1500 200+3.0 165-3.0 145+5.0 3100
100+3.0 70-3.0 100+10.0 1000 200+10.0 180-8.0 110+10.0 2580
100+6.0 20-2.0 110+10.0 2100 205+6.0 140-3.0 110+10.0 4780
100+6.0 40-2.0 110+10.0 1850 205+7.0 40-3.0 110+10.0 8500
100+6.0 80-4.0 110+10.0 950 205+7.0 100-4.0 110+10.0 6700
120-3.0 105+3.0 100+10.0 200 205+8.0 80-3.0 110+10.0 7300
120+6.0 40-2.0 110+10.0 2850 205+8.0 160-5.0 110+10.0 3800
120+7.0 60-3.0 110+10.0 2400 230+5.0 165-5.0 140+10.0 5850
120+8.0 80-3.0 110+10.0 1900 310+5.0 190-5.0 145+5.0 14350
120+8.0 100-4.0 110+10.0 1200 310+5.0 270-5.0 140+10.0 6500
130+6.0 100-4.0 110+10.0 1600 575+10.0 505-10.0 75+5.0 11800

CtepxHu u3s ®-4I'P TY 2243-020-1326785-99

avameTp, Mm BbICOTa, MM macca,
20+1.0 70+5.0 50
45+3.0 70+5.0 270
45+4.0 105+5.0 440
55+3.0 110+10.0 600
60+4.0 110+10.0 800
67+2.0 110+10.0 900
80+2.0 130+10.0 1300
90+5.0 110+10.0 1750
100+6.0 110+10.0 2150
100+6.0 150+10.0 2900

PaccmMoTpuM BO3MOXHOCTb BbINyCKa BTYINOK U CTEPXHEN 13 KoMNo3uumin ®-4I'P pasnuyHbIx
TUNOPa3mMepoB, MaKCUManbHO NPUBMKEHHbIX K pa3mepam AeTanen, a Takke NnacTuH C TOMLWMHON A0
100 mMm.

UsrotoBum nspenus us ®-4IP TouHoro pasmMepa no yeprexxam 3akasumka.




TPYBbl U3 ®TOPOIJIACTA - 4

Tpy6bl U3 dpToponnacTa - 4 Ucnonb3yTcst ANs TPaHCMOPTUPOBKWU arpeccuBHbIX U 0co60
YUCTbIX Cped Moh [AaBfeHMeM, 3a WCKMIOYEHWEM PacrnaBneHHbIX LEeNOYHbIX MeTarnnos,

TPEXHTOPUCTOrO XJopa 1 3ieMeHTapHoro gTopa.

Tpy6bl U3 bToponnacTta - 4 MoryT ObiTb M3rOTOBMEHbI C HaKMOHbIMK bnaHuamu unu B
cTanbHon 6poHe. Matepuan 6poHM 1 HakugHbIX naHues - ctanb Mapku Ct3 (TOCT 380-80)
unu ctanb mapku C120 (TOCT 1050-88).

TpyObl, BTYNIKM TOYHOrO pa3mepa, TpyObl, BTYNKU TO4YHOrO pa3mepa,
n3rotaBriuBaeMble METOAOM IKCTPY3nUMn n3rotaBnmBaemMble METOAOM IKCTPY3nM
TY 6-05-1876 TY 6-05-1876
HapyXHbIN TonwmHa macca HapyXHbIN TonwmHa macca
Anamertp, CTEeHKM, 1 n.m, anamertp, CTEeHKM, 1 n.m,
MM MM r MM MM r
11+0.3 2+0.3 130 60+1.0 10£0.8 3200
15+0.4 2+0.3 160 60+1.3 14%1.0 4800
15+0.4 3.6+0.4 300 62+0.8 4+0.3 1400
20+0.2 2+0.2 240 66+0.8 4+0.3 1670
20+0.2 4+0.15 700 66+0.6 5.5+0.4 2240
24+0.3 4%0.3 550 66+1.0 7.5+0.5 3100
25+0.3 2+0.5 350 71£0.7 8+1.0 3250
25+1.0 6+0.5 800 72+0.8 6+0.5 3150
28+1.0 5+0.7 750 73+1.0 19+1.0 7000
30+0.3 2.5+0.2 460 74%1.0 3.5+0.3 1800
30+1.5 5+0.5 830 75+0.8 5+0.5 2360
30+0.5 10£0.6 1200 86.5+2.0 10+1.0 5500
32+0.5 10+0.5 1800 87+2.0 13.5+1.0 6850
34+0.5 7.5+0.8 1360 88+1.0 6+0.5 3500
35+1.0 12+0.5 1780 90+2.0 31.5%£1.0 12300
38+0.4 4+0.15 920 92+1.0 5+0.5 2600
38+0.5 6.5+0.5 1430 96+1.0 5+0.5 3070
40+0.5 10+£0.65 2020 96+1.4 7+0.5 4200
42+0.5 3+0.3 780 97+2.0 37+2.0 15000
4410.7 12+1.0 2590 100£1.0 5+0.8 3300
4410.7 13.5+£0.7 2800 100+2.0 10+£2.0 6400
46.5+0.5 5+0.5 1400 115+1.0 4.6+0.5 3420
46.5+0.5 7.5+0.8 2050 115+2.0 6+0.5 4500
47+0.6 310.25 890 11543.0 11£1.0 7800
50+0.7 3+0.25 950 123+3.0 9+1.0 7000
50+0.7 5+0.5 1410 139+2.0 8.5+0.5 7200
50+1.0 15+1.0 3540 145+3.0 5+0.5 4720
54+0.8 3.5+0.4 1100 159+3.0 4.5+0.5 4800
54+0.8 5+0.5 1560 190+3.0 6.5+0.7 8050
54+0.8 6.5+0.7 2100 240+3.0 7+0.7 11000
56+0.7 3+0.3 1050 290+4.0 7+0.7 14000
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[AnuHa noctaBnsieMbix Tpy6 ot 0.5 Ao 2.0 m.

Bo3moxHa nocTtaBka Tpy6 anvHoun ao 3.0 m no cneusakasy.



TPYBbIl CTANIbHBLIE N ®ACOHHbIE YACTU ®YTEPOBAHHbLIE ®TOPOMNNACTOM
TY 2248-009-22955745-2009

PA3PELUEHME Ha npumeHeHue y3noB Tpy6onpoBoaoB, c¢yTepoBaHHbIX dTOoponnacTomM-4
Ne PPC47-00077 BbigaHo OO0 MKMN «MUTO» 22.03.2012 ®epepanbHoin Cnyx60oi No AKkonormyeckomy,
TexHonornyeckomy u AtomHomy Hansopy.

TPYBbl U3 ®TOPOMJIACTA B BPOHE

dacoHHble 4acTu TpybonpoBoaoB nocTaenstoTcA B OpoHe, npucoeauHenne B TpybonposBog —
dnaHueBoe. WM3rotoBum Tpybbl M pacoHHble YacTu TpyboONpoBOAOB: TPOMHMKM, OTBOAbI, MNepPexoabl,
KPECTOBUHbI.

[nsa TpaHcnopTupoBku BelecTB pynn A un B, kpome A (a) n BOT (BbICOKOMONEKYNSAPHbIA OpraHnyeckui
TennoHocuTenb) Npu paboyem pgaenedun go 10 Kkrc/em?, dnaHubl paccyntaHbl Ha 16 KFC/CMZ, 1 BeLllecTB
Mpynnbi A (a) Npy paGoyeM AaBneHnm 1o 2,5 krc/cm?, naHLsl paccunTaHsl Ha 16 kre/cm. (M6 03-585-03).

[ns TpaHcnopTupoBkyu BellecTB pynnbl B npu paboyem aasneHun go 10 krc/om?, dnaHubl paccynTaHbl
Ha 10 kro/cm’, (MB 03-585-03).

Puc. 1 Tpy6a, pyTepoBaHHas cToponnacrom-4 Puc. 2 Tpy6bl ¢ 0AHAM 1 ABYMSI HAKUAHBIMU hriaHLammn

Tpy6bl B 6poHe

Ay O yct, Mm AnVHA Macca TpyGbl B GpoHe, Kr
TPYObl, MM 10 krc/cm 16 Kkrc/cm
500 3.0 3.8
1000 4.5 53
1500 5.6 6.4
® 25 1800 67 75
500 4.0 4.5
1000 6.0 6.5
1500 7.0 7.5
% 32 1800 8.0 8.5
500 5.5 6.3
1000 7.5 8.3
1500 8.5 9.2
30 40 1800 1.0 18
500 7.0 7.8
1000 9.0 9.9
40 %0 1500 12.0 12.8
1800 14.0 14.8
500 10.0 10.7
1000 13.0 13.6
1500 16.0 16.8
55 65 7800 200 207
500 12.0 12.8
1000 17.0 17.8
1500 21.0 21.8
60 80 1800 26.0 26.8
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npofosmkeHne Tabnuubl

Ay, mm Ly c1, Mm [nuHa Tpy6bl, MM Macca Tpy6bl B 6poHe, kr
10 krc/em 16 krc/cm
500 21.6 22.4
1000 28.2 30.0
80 100 1500 34.8 35.4
1800 19.6 20.3
500 27.6 28.5
1000 35.6 36.4
100 125 1500 43.6 44.4
1800 24.7 25.5
500 35.7 36.3
1000 46.7 47.3
120 150 1500 57.7 58.4
1800 39.1 39.9
500 56.7 56.9
160 200 1000 76.7 77.5
1500 96.1 96.5
1800 50.8 51.3
500 79.2 80.0
220 250 1000 107.6 108.5
1500 136.0 136.8
1800 64.9 65.7
500 102.8 103.0
1000 140.7 141.5
260 300 1500 178.6 179.5
1800 97.0 97.8
500 154.0 154 .7
1000 211.0 211.9
300 350 1500 268.0 268.5
1800 125.0 125.8
1000 212.0 212.6
400 400 1500 299.0 299.8
1800 386.0 386.8

Tpybbl 1 hacoHHble YacTu TpybonpoBogoB M3 ®-4 MOryT MOHTMPOBATLCS B 34aHUAX U BHE
30aHUiA, U npedHasHayveHbl Ans TPaHCMNOPTMPOBAHUSI Pa3fUYHbIX arpecCUBHBLIX KUAKOCTEN,
rasoB MU UX CMECEN, 3a UCKIYEHUEM pacnnaBreHHbIX LLENOYHbIX METANNoB, TPeEXTOPUCTOro
Xriopa v arnemMeHTapHoro dgtopa.

[nanasoH TemnepaTyp akcnnyatauum Tpy® uM dacoHHbIX 4acTen Tpybonposogos us -4
OorpaHMYMBaeTCs TemrnepaTypHOM CTOMKoCTbi pToponnacta (ot - 40 go + 260 OC) "
Martepuaros, UCMoNb3yeMblX ANs 3auTbl PTOPONNacToBbIX y4acTKoB (GpOoHs, dnaHubl).

TpybonpoBogpbl 13 droponnacta obecneymBaloT CTabumnbHYO 3KCMyaTauuilo B YCNOBUSX
arpeccuBHbIX Cpeq, U noa AaBreHneM.

Mo cneuncukaumm Tpybonposoaa, HanpaeneHHou 3aka3ymMKkoM, U3roToBMM TpyGbl B BGpoHe,
6e3 6poHM 1 C HaKMOHbIMU (PriaHLaMM U (HacoHHbIE YacTW COrMacHO MpUBEAEHHbIM B AaHHOM
kaTanore Tabnuuam.

OcyllecTBUM rapaHTUiiHoe obCnyXuBaHUE W3rOTOBMEHHbIX Hamu TpybonpoBogos. B
criyqyae BO3HUKHOBEHMSI BOMPOCOB O TpybonpoBogax, yTepoBaHHbIX (TOPOMNIacToM,
npeanaraem obpallatbes K HaluM cneuuanucTam.
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NEPEXOAbI-®NAHLbI

PA3PELLEHUE Ha npumeHeHue y3noB Tpy6onpoBoaos, ¢yTepoBaHHbIX ¢hToponnacTtom-4
Ne PPC47-00077 BbigaHo OOO MKM «MUTO» 22.03.2012 r. ®PepepanbHou Cnyxboi no

Akonoruyeckomy, TexHonornyeckomy n AtomHomy Haasopy.

23
ez
BT vem.
211y L.
NS | NF
|
\
__\ ‘
2/l A6 |
BLlycm. oméb.
a5
B/E
a7
Puc. 3
YcnoBHbIW npoxoa n2 ns Mm n ns ne a7 M6 N Mac.
AlyiAy LH,‘,’;" 06:"
10/15 15/20 47 450 65 M 12 4 58.180 75 105 M 12 4 3.6
10/20 15/25 47 150 65 M 12 4 67220 85 115 M12 4 4.3
10/25 15/32 47 450 65 M 12 4 78.280 100 135 M 16 4 5.9
10/32 15/40 47 450 65 M 12 4 88.280 110 145 M 16 4 6.8
10/40 15/50 47 450 65 M 12 4 102,120 125 160 M 16 4 8.2
10/55 15/65 47 450 65 M 12 4 1220 145 180 M 16 4 10.3
15/20 20/25 58.180 75 M 12 4 67 220 85 115 M12 4 4.3
15/25 20/32 58.180 75 M 12 4 78280 100 135 M 16 4 59
15/32 20/40 58.180 75 M 12 4 88.280 110 145 M 16 4 6.8
15/40 20/50 58.180 75 M 12 4 102,120 125 160 M 16 4 8.2
15/55 20/65 58.180 75 M 12 4 12250 145 180 M 16 4 10.3
20/25 25/32 67 20 85 M 12 4 78.280 100 135 M 16 4 5.9
20/32 25/40 6720 85 M 12 4 88280 110 145 M 16 4 6.7
20/40 25/50 6720 85 M 12 4 102,120 125 160 M 16 4 8.2
20/55 25/65 67 20 85 M 12 4 12220 145 180 M 16 4 10.2
25/32 32/40 78280 100 M 16 4 88280 110 145 M 16 4 6.7
25/40 32/50 78280 100 M 16 4 102,120 125 160 M 16 4 8.2
25/55 32/65 78.280 100 M 16 4 12220 145 180 M 16 4 10.1
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25/60 32/80 78280 100 M 16 4 133.230 160 195 M 16 4 1.8
32/40 40/50 88.280 110 M 16 4 102.120 125 160 M 16 4 8.0
32/55 40/65 88.280 110 M 16 4 122 .20 145 180 M 16 4 10.0
32/60 40/80 88.280 110 M 16 4 133.230 160 195 M 16 4 "7
32/80 40/100 88.280 110 M 16 4 158.180 180 215 M 16 8 14.0
40/55 50/65 102,420 125 M 16 4 122 .20 145 180 M 16 4 9.9
40/60 50/80 102,420 125 M 16 4 133.230 160 195 M 16 4 1.5
40/80 50/100 102,420 125 M 16 4 158480 180 215 M 16 8 13.8
40/100 50/125 102,420 125 M 16 4 184 340 210 245 M 16 8 17.8
55/60 35/80 122 90 145 M 16 4 133.230 160 195 M 16 4 1.2
55/80 65/100 122 0 145 M 16 4 1568 180 180 215 M 16 8 13.6
55/100 65/125 12290 145 M 16 4 184 340 210 245 M 16 8 17.4
55/120 65/150 122 0 145 M 16 4 212,420 240 280 M 20 8 227
55/160 65/200 12290 145 M 16 4 268380 295 335 M 20 8 31.9
55/220 65/250 122 0 145 M 16 4 320500 350 390 M 20 12 42.3
55/260 65/300 12290 145 M 16 4 370200 400 440 M 20 12 53.1
60/80 80/100 133.230 160 M 16 4 1568 180 180 215 M 16 18 13.2
60/100 80/125 133230 160 M 16 4 184.34 0 210 245 M 16 18 17.0
60/120 80/150 133.230 160 M 16 4 21230 240 280 M 20 18 223
60/160 80/200 133230 160 M 16 4 268380 295 335 M 20 18 315
60/220 80/250 133.230 160 M 16 4 320200 350 390 M 20 12 41.8
60/260 80/300 133.230 160 M 16 4 370.20,0 400 440 M 20 12 525
80/100 100/125 158 480 180 M 16 8 184 340 210 245 M 16 8 16.4
80/120 100/150 158.180 180 M 16 8 21230 240 280 M 20 8 217
80/160 100/200 158 480 180 M 16 8 268330 295 335 M 20 8 30.7
80/220 100/250 158.180 180 M 16 8 320.50,0 350 390 M 20 12 41.0
80/260 100/300 158 180 180 M 16 8 370200 400 440 M 20 12 51.5
100/120 125/150 88.280 210 M 16 8 21230 240 280 M 20 8 20.6
100/160 125/200 184 340 210 M 16 8 268 330 295 335 M 20 8 29.7
100/220 125/250 184 340 210 M 16 8 320500 350 390 M 20 12 39.8
100/260 125/300 184 340 210 M 16 8 370200 400 440 M 20 12 50.3
120/160 150/200 21230 240 M 20 8 268350 295 335 M 20 8 28.6
120/220 150/250 21230 240 M 20 8 320200 350 390 M 20 12 38.6
120/260 150/300 21230 240 M 20 8 370200 400 440 M 20 12 48.9
160/220 200/250 268330 295 M 20 8 320200 350 390 M 20 12 35.7
160/260 200/300 268.350 295 M 20 8 370.200 400 440 M 20 12 458
220/260 250/300 320200 350 M 20 12 370200 400 440 M 20 12 40.6
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NEPEXOQAbI L-200

Ona TpaHcnoptupoBkun BewectB Ipynm A w B, kpome A (a) n BOT
(BbICOKOMONEKYNSAPHLIA OpraHMYeckui TennoHocutenb) Npu pa6oyem paBneHuu o 10
krc/cm?, chnaHubl paccuMTaHbl Ha 16 krc/cm?, U BeliecTB Fpynnbl A (a) npu pa6oyem
AaeneHnmn #o 2,5 krc/cm?, naHubl paccunTaHbl Ha 16 krc/cm?. (M6 03-585-03).
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Puc. 4
YCNOBHbI NPOXOA a2 a3 n4 b Om n ns B 6 N Macca
d1/dy a1/0y obLas, kr
55/60 65/80 122 2 133 50 160 24 18 18 9,903
55/80 65/100 122 320 158 150 180 24 18 18 11,164
55/100 65/125 122 420 184 4,0 145 24 18 . 210 28 18 18 13,717
55/120 65/150 122 40 212550 240 28 22 22 15,77
55/160 65/200 122 320 268 350 295 30 22 22 19,925
55/220 65/250 122 320 32000 355 31 22 26 | 24,704
55/260 65/300 122 40 370200 410 34 26 26 30,251
60/80 807100 133 430 15850 180 24 18 18 11,9
60/100 80/125 133430 184 3,0 210 28 18 18 14,606
60/120 80/150 133 430 212 3, 160 o4 18 . 240 28 22 18 16,669
50/160 80/200 133 430 268 350 295 30 22 18 20,914
60/220 80/250 133 430 320 200 355 31 26 12 25,823
60/260 807300 133530 370200 210 34 26 12 31,41
80/100 | 100/125 158 15, 184 3,0 210 28 18 B 16,017
80/120 | 100/150 158 15, 212 30 240 28 22 B 18,13
80/160 100/200 158 15, 268450 180 26 18 8 295 30 22 3 22,405
80/220 | 100/250 158150 | 320300 355 31 26 12 271
80/260 | 100/300 158 15, 370 200 210 34 26 12 32,8
100/120 | 125/150 184 5,0 212 30 240 28 22 B 20,293
100/160 | 125/200 184 54, 268 350 295 30 22 B 25,118
100/220 | 125/250 184 540 320500 210 28 18 8 350 31 26 12 29,767
100/260 | 125/300 18450 370200 200 34 26 2 35,554
120/160 | 150/200 212,53, 268 350 295 30 22 12 26,841
1207220 150/250 212 50 320500 240 28 22 8 355 31 26 12 36,23
120/260 | 150/300 212,520 370200 210 34 26 12 43,617
160/220 | 200/250 268 55, 32000 | 295 30 22 12 355 31 26 12 35,935
160/260 | 200/300 268 550 370200 210 34 26 12 41,882
220/260 | 250/300 320 200 370200 | 355 31 26 12 210 34 26 12 16,5




NEPEXOQAbI L-200

[nsa TpaHcnopTupoBku BewecTB Mpynnbl B npu paboyem gasneHun o 10 Kkrc/cm?,
cnanuk! Ha 10 krc/cm?. (MB 03-585-03).

200

Puc. 5
YCnoBHbIi npoxos, nz2 as 4 b Om n ns B n6 N Macca
di/dy 01/0y obLwas, kr
55/60 65/80 122220 13320 160 17 18 4 7,47
55/80 65/100 122220 158 150 180 19 18 8 8,54
55/100 65/125 122220 184 540 210 21 18 18 10,76
55/120 65/150 122220 212300 145 17 | 18 4 240 21 22 8 12,35
55/160 65/200 122220 268350 295 21 22 8 15,24
55/220 65/250 122220 320500 350 23 22 12 19,76
55/260 65/300 122220 370200 400 24 22 12 23,72
60/80 80/100 133230 158 150 180 19 18 18 9.1
60/100 80/125 133290 184 540 210 21 18 18 11,5
60/120 80/150 133230 212300 160 T 4 240 21 22 18 13,1
60/160 80/200 133290 268350 295 21 22 18 16,08
60/220 80/250 133230 320300 350 23 22 12 20,73
60/260 80/300 133230 370200 400 24 22 12 24,73
80/100 100/125 158 150 184 540 210 21 18 8 12,72
80/120 100/150 158 150 212300 180 R o 240 21 22 8 14,37
80/160 100/200 158 150 268350 295 21 22 8 17,38
80/220 100/250 158 150 320300 350 23 22 22 21,9
80/260 100/300 158 150 370200 400 24 22 22 25,9
100/120 | 125/150 184 540 212220 240 21 22 8 16,2
100/160 | 125/200 184 540 268350 20 | o1 18 6 295 21 22 8 19,76
100/220 | 125/250 184 540 320500 350 23 26 12 24,15
100/260 | 125/300 184 540 370200 400 24 22 12 28,35
120/160 | 150/200 212470 268350 295 21 22 8 21,02
120/220 | 1507250 212520 320 200 240 21 22 8 350 23 22 12 30,15
120/260 | 150/300 212470 370200 400 24 22 12 35,95
160/220 | 200/250 268350 320500 205 | 21 | 22 8 350 23 22 12 28,59
160/260 | 200/300 268 350 370200 400 24 22 12 32,95
220/260 | 250/300 320200 370200 350 | 23 | 22 | 12 | 400 24 22 12 37,3
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NEPEXOQAbI L-100

Ona TpaHcnoptupoBku BewectB Ipynm A wu B, kpome A (a) n BOT
(BbICOKOMONEKYNSAPHLIA OpraHMYeckui TennoHocutenb) Npu pa6oyem paBneHuu o 10
krc/cm?, chnaHubl paccuMTaHbl Ha 16 krc/cm?, U BeliecTB Fpynnbl A (a) npu pa6oyem
AaeneHnmn #o 2,5 krc/cm?, naHubl paccunTaHbl Ha 16 krc/cm?. (M6 03-585-03).

100 2716
n om®8.
i 7
A e
My | N o |~
SRR =E
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h H
Puc. 6
YCnoBHbIN npoxoa a2 a3 04 H Om n ns ne a7 H n6e
Aty/Oy Atyer/
Oyct

10/15 15/20 58 15,0 75 105 16 14 4
10/20 15/25 67 22,0 85 115 18 14 4
10/25 15/32 4Tso 65 95 14 14 4 78 20,0 100 135 18 18 4
10/32 15/40 88 20,0 110 145 20 18 4
10/40 15/50 102.12,0 125 160 21 18 4
10/55 15/65 122 22,0 145 180 24 18 4
15/20 20/25 67 22.0 85 115 18 14 4
15/25 20/32 78 26,0 100 135 18 18 4
15/32 20740 58.10.0 75 105 | 14 14 4 88200 10 145 | 20 8 | 4
15/40 20/50 102120 125 160 21 18 4
15/55 20/65 122 22,0 145 180 24 18 4
20/25 25/32 78 20,0 100 135 18 18 4
20/32 25/40 4 88 20,0 110 145 20 18 4
20140 25150 67-220 85 "5 16 | 4 102120 125 160 | 21 6 | 4
20/55 25/65 122 22,0 145 180 24 18 4
25/32 32/40 88 20,0 110 145 20 18 4
25/40 32/50 78.28.0 100 135 18 18 4 102120 125 160 21 18 4
25/55 32165 122 22,0 145 180 24 18 4
25/60 32/80 133230 160 195 24 18 4
32/40 40/50 102120 125 160 21 18 4
32/55 40/65 88.25.0 110 145 18 18 4 122520 145 180 24 18 4
32/60 20/80 133 23,0 160 195 24 18 4
32/80 40/100 158 15,0 180 215 26 18 8
40/55 50/65 122 22,0 145 180 24 18 4
20/60 50/80 133 23,0 160 195 24 18 4
70780 50/100 102-120 125 160 |20 | 18 | 4 e 780 215 | 26 8 | 8
40/100 50/125 184 34,0 210 245 28 18 B
20/120 50/150 212520 240 280 28 22 B
55/60 65/80 122220 145 180 24 18 4 133230 160 195 24 18 4
55/80 65/100 158 15,0 180 215 26 18 B
60/80 80/100 133230 160 195 24 18 4 158 150 180 215 26 18 B
80/100 100/125 158 15,0 180 215 26 18 8 184 54,0 210 245 28 18 8
100/120 125/150 184 540 210 245 28 18 8 212520 240 280 28 22 8




cnaHubl Ha 10 kre/cm?. (M6 03-585-03).

NEPEXOQAbI L-100

nsa TpaHcnopTupoBku BeuecTs Mpynnil B npu pa6oyem gasnenun Ao 10 krc/cm?,

2SIm

N om
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100
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llae ™~
%I = g
h H
Pwvc. 7

YCnoBHbIN npoxoa n2 a3 na H Om n ns ne a7 H 6 N

Aty/0y Atyer/Ayc

T

10715 15/20 58 15,0 75 105 12 14 4
10/20 15/25 67 22,0 85 115 12 14 4
10/25 15/32 47150 65 95 10 14 4 78 26,0 100 135 14 18 4
10/32 15/40 88 20,0 110 145 15 18 4
10/40 15/50 102.12.0 125 160 15 18 4
10/55 15765 122 32,0 145 180 17 18 4
15/20 20725 67 22.0 85 115 12 14 4
15/25 20/32 58100 75 105 12 14 4 78 28,0 100 135 14 18 4
15/32 20740 88 20,0 110 145 15 18 4
15/40 20750 102.12.0 125 160 15 18 4
15/55 20/65 122 22,0 145 180 17 18 4
20/25 25/32 78 20,0 100 135 14 18 4
20732 25140 88 20,0 110 145 15 18 4
20/40 25/50 67220 85 15 12 14 4 102120 125 160 15 18 4
20/55 25/65 122 22,0 145 180 17 18 4
25/32 32/40 88 20,0 110 145 15 18 4
25140 32/50 10212,0 125 160 15 18 4
25/55 32/65 78200 100 138 14 8 4 122220 145 180 17 18 4
25/60 32/80 133 23,0 160 195 17 18 4
32/40 40/50 102120 125 160 15 18 4
32/55 40/65 122 32,0 145 180 17 18 4
32/60 20780 88-200 o 145 " 18 4 133220 160 195 17 18 | 4
32/80 40/100 158 15,0 180 215 19 18 3
40/55 50/65 122520 145 180 17 18 4
40/60 50/80 133250 160 195 17 18 4
40/80 50/100 102120 125 160 18 18 4 158 15,0 180 215 19 18 8
40/100 50/125 184 34,0 210 245 21 18 8
40/120 50/150 212320 240 280 21 22 8
55/60 65/80 122220 145 180 17 18 4 133 23,0 160 195 17 18 4
55/80 65/100 158 10,0 180 215 19 18 8
60/80 80/100 133 23,0 160 195 17 18 4 158 10,0 180 215 19 18 8
80/100 100/125 158 16,0 180 215 19 18 B 184 34,0 210 245 21 18 8
100/120 125/150 184 340 210 245 21 18 B 212520 240 280 21 22 8
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AaeneHnmn #o 2,5 krc/cm?, pnaHubl paccunTaHbl Ha 16 krc/cm?. (M6 03-585-03).

Ona TpaHcnoptupoBku BewectB Ipynn A wu B,

oTBOAbI

kpome A (a) m BOT
(BbICOKOMONEKYNSAPHLIA OpraHMYeckui TennoHocutenb) Npu pa6oyem paBneHuu o 10
krc/cm?, chnaHubl paccuMTaHbl Ha 16 krc/cm?, U BeliecTB Fpynnbl A (a) npu pa6oyem

Puc. 8a

OTBOAbI ¢ yrnom 90°

Puc.86

OT1BOAbI C yrnom 45°

Yen. L A B a C n h S H Ycnos. OH L1 Macca
npox. npoxoz OTE-OC
Ay cranm 90
LOyct. Kr
20 88 115 85 68.120 14 4 18 4 62 25 32 86 4,4
25 115 135 100 78120 18 4 18 5 56,5 32 38 113 53
30 113 145 | 110 88.120 18 4 20 4 64,5 40 45 109 57
40 91 160 125 102.120 18 4 22 5 67 50 57 88 7,5
55 117 180 145 1222 18 4 24 55 79 65 76 113 9,3
60 138 195 | 160 133,50 18 4 24 5 65,5 80 89 133 11,0
80 169 215 | 180 158.150 18 8 26 7 82 100 108 164 15,5
100 209 245 | 210 184,510 18 8 28 7 100,5 125 133 204 20,9
120 246 280 | 240 212450 22 8 28 7 115 150 159 241 28,6
160 323 335 | 295 26833, 22 12 30 7 146 200 219 317 48,8
220 400 405 | 355 320200 26 12 34 8 180 250 273 393 75,9
260 476 460 | 410 370200 26 12 34 8 212 300 325 469 107,0
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oTBOAbI

Ons TpaHcnopTMpoBku BewecTs Mpynnbl B npu paGoyem gaenexnn go 10 krc/cm?,
cnaHubl Ha 10 kre/cm?. (M6 03-585-03).

Puc. 9a
Otsopasbl ¢ yrmom 90°

Puc.96
OTBOAbI C yrnom 45°

Yen. L A B a C n h S H Ycnos. Ox L1 Macca
npox. npoxoz oteofa
Ay cTanu c 90

LOyct. Kr
20 88 115 85 68.120 14 4 12 4 62 25 32 86 3,5
25 115 135 | 100 78.120 18 4 18 5 56,5 32 38 113 4,5
30 113 145 | 110 88.120 18 4 15 4 64,5 40 45 109 45
40 91 160 | 125 102156 18 4 15 5 67 50 57 88 55
55 117 180 | 145 122, 18 4 17 55 79 65 76 113 7,0
60 138 195 | 160 133200 18 4 17 5 65,5 80 89 133 8,4
80 169 215 | 180 158.150 18 8 19 7 82 100 108 | 164 12,5
100 209 245 | 210 184.310 18 8 21 7 100,5 125 133 | 204 17,3
120 246 280 | 240 21250 22 8 21 7 115 150 159 | 241 24,0
160 323 335 | 295 268.350 22 8 21 7 146 200 219 | 317 41,7
220 400 405 | 355 320200 22 12 23 8 180 250 273 | 393 68,3
260 476 460 | 410 370200 24 12 24 8 212 300 325 | 469 96,2
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KPECTOBWHBbI

Ona TpaHcnoptupoBku BewectB Ipynm A wu B, kpome A (a) u BOT
(BbICOKOMONEKYNSAPHLIA OpraHMYeckui TennoHocutenb) Npu pa6oyem paBneHuu o 10
krc/cm?, chnaHubl paccuMTaHbl Ha 16 krc/cm?, U BeliecTB Fpynnbl A (a) npu pa6oyem
AaeneHnmn #o 2,5 krc/cm?, naHubl paccunTaHbl Ha 16 krc/cm?. (M6 03-585-03).

Dy a L Oyct OH L1 a1 Macca
obwasn,
Kr
]
55 122 121 65 76 117 | 145 195
" 60 133 | 130 80 89 125 | 160 239
80 158 | 143 100 108 | 137 | 180 303
1 100 | 184 | 159 125 133 | 152 | 210 395
120 | 212 179 150 159 | 172 | 240 514
160 | 268 | 205 | 200 | 219 | 198 | 295 750
220 | 320 | 236 | 250 | 273 | 228 355 107.0
!
260 | 370 | 263 | 300 | 325 | 255 410 1437
Puc. 10
TPOUHUKN
21 Oy i) L Dyct Jifm [ a1 Macca
- obwas,
eily Kr
T 71 20 68 77 > 38 73 S 49
5 89 2 2 5 100 65
sl N 30 ® o7 ) B | ® | 10 83
40 102 107 50 57 104 125 15
R - - 55 122 121 65 76 17 145 15,1
3T
h 60 133 130 EY 89 125 160 182
80 158 143 100 108 137 180 27
VA 0 | 84 | w0 | 1% | 1% | & | 20 %8
‘ ) 1 120 212 179 150 159 172 240 402
! [ 160 268 206 200 219 198 2% 633
220 320 236 250 273 228 335 87,7
Puc. 11
260 370 263 1300 325 255 410 1214

MepexoAbl, KPECTOBUHLI, TPOMHUKM Pa3NUYHbIX TUNOPa3MepPoB MOryT GbiTb
M3roTOBMeHbl C OOHUM HaKUAHbIM draHueM.
B03MOXHO U3roToBrieHne pasHONPOXOAHbIX TPOMHUKOB U KPECTOBUH.
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KPECTOBWHBbI

Ons TpaHcnopTMpoBsku BewecTs Mpynnbl B npu paGoyem gasneHnn go 10 krc/cm?,
cnaHubl Ha 10 kre/cm?. (M6 03-585-03).

Dy a L Oyct OH L1 a1 Macca
obwasn,
[
! 55 122 121 65 76 117 145 14,9
60 133 130 80 89 125 160 18,7
=
80 158 143 100 108 137 180 241
: 100 184 159 125 133 152 210 32,2
120 212 179 150 159 172 240 42,3
5 160 268 205 200 219 198 295 60,8
220 320 236 250 273 228 350 97,8
! 260 370 263 300 325 255 400 1221

Puc. 12
TPOUHUKU
ny o L Ayct 101 L1 a1 Macca
gl obwasn,
7 Kr
2y
20 68 Fj 38 73 & 36
[ % 2
F 2 2 & 100 53
330 8 o7 40 8 10 6,6
i N I i 1 40 102 107 50 57 104 125 85
55 122 121 65 76 17 145 1,7
£
I S| &5 60 13 130 80 89 125 160 14,3
§ AR
” 80 158 143 100 108 137 180 183
= 100 184 159 125 13 152 210 24.4
120 212 179 150 159 72 240 33,4
! ! 160 268 205 200 219 198 2% 52,7
L L 20 | 30 | 2%6 | 20 | 28 | 28 | %% 763
260 370 263 1300 325 255 400 105,2
Puc. 13

MepexoAbl, KPECTOBUHbLI, TPOMHUKM Pa3fUYHbIX TUNOPa3MepoB MOTyT GbITb
M3roTOBrEeHbl C OAHUM HaKUAHbLIM dnaHueMm.
B03MOXHO U3roToBreHne pasHONPOXOAHbLIX TPOWHUKOB U KPECTOBUH.
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TPYBbl U3 ®TOPOIJIACTA C HAKUWOHbIMU ®JTAHLAMU BE3 BPOHU

S|
[S 77
7
d
4 - — — — — — 13 Y5
e
én
B -
" 7
Puc. 14
Ay, Mmm d, mm dl, mm d2, mm D, mm D1, mm | D2, Mmm n, wr H, Mm

20 21 14 25 105 75 58 4 12
25 25 14 30 115 85 68 4 12
32 31,5 18 46,5 135 100 78 4 15
40 40 18 50 145 110 88 4 15
50 55 18 66 180 145 112 4 17
60 60 18 72 180 145 120 4 17
80 82 18 92 195 160 133 8 17
100 103 18 115 215 180 158 8 19
125 135 18 145 245 210 184 8 21
150 177 22 190 310 270 242 8 21
225 226 22 240 365 325 295 8 21
250 276 22 290 390 350 320 12 23
300 300 22 325 440 400 370 12 24
400 400 26 430 565 515 482 16 26

Mo kenaHuto 3aka3unka BO3MOXHa pa3paboTka TEXHONOrMM U3roTOBNEHUA TpyOhbl U
hacoHHbIX YacTel ¢ pa3aMepamMu, OTNIUYHAIOLWMMUCA OT NPUBEAEHHbIX B Tabnuuax.
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TPYBKWU NTIEKTPOU3ONALUMNOHHDBIE U3 ®-4[] FOCT 22056

AnameTp TonwMHa macca
BHYTPEHHUN, CTEHOK, 1nm,r

MM MM

0,3 0,2 0,68
0,4 0,2 0,81
0,4 1.4 17,4
0,5 0,2 0,97
0,5 0,7 71
0,6 0,2 1,1
0,7 0,2 1,23
0,8 0,2 1,36
0,9 0,2 1,62
1,0 0,2 1,65
1,0 0,3 2,68
1,2 0,3 3,08
1,5 0,3 3.7
1,6 0,7 12,7
2,0 0,3 4,73
2,0 0,4 6,86
2,0 0,5 10,6
2,0 1,0 22,4
21 0,4 6,3
2,2 0,4 7,2
2,4 0,4 7,3
2,5 0,4 7.4
2,6 0,4 7,9
2,8 0,4 8,84
3,0 0,4 9,33
3,0 0,5 12,8
3,0 1,0 29,5
3,0 1,5 46,62
3,5 0,6 18,3
3.8 0,6 19,2
4,0 0,6 18,1
4,0 1,5 63,0
4,0 1,0 26,6
4,2 0,6 24,4
4,5 0,6 23,1
5,0 0,6 23,1
5,0 1,0 41,2
5,5 1,0 47,7
6,0 1,0 47,6
6,0 1,5 77,2
7,0 1,0 54,1
7,0 1,5 88,1
8,0 1,0 62,2
8,0 1,5 100,4
8,0 2,0 137,3
9,0 1,0 69,1
9,0 1,5 115,3
10,0 1,0 76,0
10,0 1,5 118,4
12,0 1,5 124,0
13,0 1,0 100,0
14,0 2,5 300,0
15,5 1,8 230,0

Tpybkn u3 croponnacta 4-[], npegHasHaveHbl
ONs 3NeKTpou3onsAuMM MPUBOAOB B Pa3fUyHbIX
KMUMaTUYECKUX YCMOBUSAX, paboTaloT B WHTepBane
Temnepartyp ot - 40 go + 250 °c. Tpy6ku obnapatot
BbICOKON XMMWYECKOW CTOMKOCTbIO K PasfuyHbIM
arpeccuBHbIM cpefam.

MpumeHstoTCS  ANA  TPaHCMOPTUPOBKW  MoA
[aBrieHWeM rasoB W XMOKUX arpeccuBHbIX Cpeq,
M3roTOBMEHWS  TEeNNooBMEHHVKOB, B  KavecTBe
3NEKTPOUSONSALMOHHBIX ~ MaTepuanoB W ApPYrux
netanen aHTUKOPPO3UAHOIO n
MNEKTPOU3ONSALIMOHHOMO Ha3HaYeHNs.

Mo cornacoBaHMio C 3aKa34ynkoM BO3MOXEH
BbINyCK TPyOOK ApYyrvx [AWaMeTpoB U TOSMLUMHbI
cTeHok. [Mo cneusakasy MoryT 6biTb W3rOTOBMEHbI
Tpy6KM C BHyTpeHHUM anameTpom oT 10 go 25 mm.

Mnexka cbipast KanaHgpvpoBaHHas
NPUMEHSIeTCS ANSA 3NeKTPUYECKOW, XMMUYECKON WU
3ANEKTPOXMMUYECKON M30MSLMM NPOBOAOB, kabenew,
n3genuii B BUAE CNeYeHHON B MOHOMUT 060MoYKM.

[wnanasoH Temnepatyp akcnnyaTtauum ot - 60 go
+250 °C.

MIEHKA U3 ®-4[1 CbIPAA
KANAHOPUPOBAHHAA (CKI)

MneHka us ®-4[1 cbipas
kanaHgpvpoBaHHas (CKI)
TY 301-05-49
TOnwnHa, MM wnpnHa, Mm

0.04510.07 3.0;4.0
0.070+0.07 5.0;6.0
0.085+0.009 8.0; 10.0
0.100+0.010 12.0; 14.0
0.125+0.012 16.0; 18.0
0.150+0.015 20.0; 25.0
0.200+0.020 (monyck £1.0)

Mo cornacoBaHuio ¢ 3aka3yvkoM MreHKa MOXeT
noctaenaTbcs wupuHoi ot 30 Ao 150 mm.



JIEHTA oYM

JleHta ®YM - HecneyeHHass nneHka w3 Toponnacta 4-[l, ToHKOQUCNEPCHOW MogudmKauum
nonuteTpadTopaTUIIEHa.

JleHTa npegHasHaveHa Ans yNnoTHeHUs! pe3bbOoBLIX COeaUHEHMI TPYGONpPOBOAOB M3 BCEX MaTepuaros,
paboTatowyx B AnanasoHe Temnepatyp ot - 60 go + 200 °C v gasneHuu cpeapl o 9,8 MMa (100 KI'C/CMZ).
[onyckaeTcs npyumMeHeHne neHTbl Ans apMatypsbl, pabotatollein npu aasnexdun 41,2 MMa (420 KI'C/CMZ).

C nomouubto neHTbl PYM ynnoTHSIOTCA CUCTEMbI, Kak C KOHLEHTPUPOBaHHbIMU, Tak U pas6aBneHHbIMK
pacTBOpaMu KMCIOT U LUEeNoYel, CUCTeMbl CO CpeAamMu obGLLEnpOMbILLIIEHHOTO Tuna M paboTatolmne Ha
CUIbHOAEMNCTBYIOLLUX OKUCTIUTENSIX.

B 3aBucKMMOCTM OT npuMeHeHus neHTa ®YM BbinyckaeTcsi Tpex Mapok (CM. B Tabnuue).

Mapka 1 - Ana ynnoTHeHWs CUCTEM CO cpeAamMu OOLLEenpOMBILINEHHOrO TuMa, a Takke CUCTEM C
CUINbHOAENCTBYIOLWMMI arpeccUBHBIMU CpeaamMu (KOHLEHTPUPOBaHHbIE UK pa3baBrieHHble pacTBOPbI KUCNOT
1 Wweno4en); cogepxut cmasky - 17-20 % macna BasenvHoBoro meguuuHckoro (MTOCT 3164-78);

Mapka 2 - Ans ynnoTHeHUs cucteM, paboTalolmx Ha Kucropode W APYrx CUIbHOAENCTBYIOLLMX
OKUCIUTENSIX, HE COAEPXKUT CMa3Ky;

Mapka 3 - ana ynnoTHEHWs CUCTEM CO cpeAamMu O6LLEenpOMBILIMIEHHOrO TUNA, a Takke CUCTEM C
CUIbHOAENCTBYIOLWMUMU arpeccBHBIMU CpeaamMu (KOHLEHTPUPOBaHHbIE 1 pa3baBrieHHble pacTBOPbI KUCNOT U
Ljenoven); npencrasnser cobol kpaeBble YacTu neHTbl ®YM mapok 1 u 2, a Tawke nneHkn CKIl,
narotasnusaemon no TY 301-05-49.

Jlenta ®YM TY 6-05-1388

HanuMeHoBaHue LIMpUHa, MM TOMuMHa, MM
®YM mapku 1 10, 15, 20, 40, 60 80, 100 0.1 £0.02
0.14 +0.02
PYM mapku 2 3,4,5,6,8, 10, 12, 15, 16, 18, 20 0.045...1.105
PYM mapku 3 3..25 0.14 £0.02

®TOPOMJACTOBbIA YNNOTHUTENBLHbLIA MATEPUAN

®YM - npodwunupoBaHHble u3genuss u3 droponnacta - 4[] (TOHKOAMCNEpCHOW MoauduKaumm
nonuteTpadTopaTUIeHa).

dToponnacToBbIi YNNOTHUTENbHBIN matepuan BbIMycKaeTcs: Kpyrnoro, KBagpaTHOro,
NPsIMOYronbHOro ceveHuns Tpex mapok: PYM-B, dYM-d, dYM-O.

®YM-B - ans pasnunyHbix arpecCcuBHbIX cpes 0bLLEeNPOMbILLNEHHOMO TUNa;

DYM-® - Anst CUnbHbIX OKUCTIUTENEN;

®YM-O - onst 0c060 YUCTbIX CPEA U CUNbHBIX OKUCTIUTENEN.

Mcnonb3yeTcs B KayecTBe XMMUYECKM CTOMKOrO, CaMOCMa3biBatoLLErocsi HAGUBOYHOTO U MPOKNaA0YHOro
martepuana, paboTatoLlero npv agaeneHuy cpeabl Ao 6,3 MMa (64 KI'C/CMZ) B Avana3oHe Temneparyp ot - 60
no + 150 °C (mapkun ®YM-B n ®YM-®) n go + 200 °C (mapka PYM-0).

DPYM-P, ®YM-B, ®DYM-O kBagpaTHoro ceveHus TY 6-05-1570

®YM-B, OYM-0, dYM-O Tonsko ®YM-B
paamepl,
MM 3x3 4 x4 5x5 6x6 7x7 8x8 10 x10 12 x12 14 x 14 16 x 16
macca 1 n.m., r
15 30 50 70 100 125 200 288 392 512

M



®YM-B kpyrnoro ceyenus TY 6-05-1570
amametp, | 1 | 2] 25| 3 | 4 | 5] 6 | 7 8 10 [ 12 | 14 | 16 | 18 | 20 | 22

MM

macca 1.5 5 10 12 25 35 55 75 105 160 230 317 415 524 647 780
1nMm., 1

®YM-B, PYM-®, DYM-O DYM-®, ®YM-O
NPAMOYrosyibHOro ce4yeHus prrnoro ce4vyeHusn
TY 6-05-1570 TY 6-05-1570
pasmepsl, 2x4 2x5 2x6 2x7 2x8 pasvepsl, 2 3 4 5 6 7 8
MaMcMca 1 15 20 25 27 30 MaMcrga 1 5 12 25 35 55 75 100

Mo cornacoBaHuio ¢  3akasyvkoM BO3MOXKHO  U3rOTOBMEHWE  DTOPONMIacToBOro
YMMNOTHATENLHOTO MaTtepuarna.

M3OENUA U3 TEPMOPACLLMPEHHOIO TrPA®UTA

Mpegnaraem Kk nocTaBke wusgenus u3 TepMmopacwmpeHHoro rpaduta (TPI). Bce
YNIOTHUTENbHbIE MaTepuarnbl UMEKT cepTudmKkaTbl cooTBeTCTBUSA, a Takke PA3PELUEHWVE
depepanbHo cnyxbbl no 3Okonoruyeckomy, TexHomormdeckomy u ATomHOMy Hapgsopy
Ne PPC 00-35275 ot 23.07.2009 r.

YnnotHeHust TPI: chonbra, ynnoTHUTENbHasA NEHTa, NPOKNaAoYHbIA MaTtepuarn, NpoKnazku,
carnbHuKoBble Konbua (6onee 300 TMNoOpa3MepoB) 1 METEHblE CaNlbHUKOBbIE HAOWBKM.

[Mbkaa TexHonmorms no3BomsieT B KpOTYalliMe CPOKM W3roTOBUTH npoaykumio u3 TP B
COOTBETCTBMU C TpeboBaHUsIMM 3akasyumka.

- BblAepXuBatoT bonbLune gaenexust, Temneparypbl o + 600 °C B KOHTaKTE C BO34YXOM WUnn
napom u go + 2000 °C B MHepTHOM aTMocdepe UNn BakyyMe;

- CTOVIKM K TEPMOLMKITMPOBaHMIO;

- XMMUYECKN WHEPTHbI B BOMbLUMHCTBE arpeccuBHbIX Cpes,;

- He CTapeloT, He TepsIT YNPYrMx CBONCTB U MIacCTUYHOCTU CO BPEMEHEM;

- HE N3MEHSIIOT CBOMX CBOWCTB B AnanasoHe Temnepatyp ot - 200 go + 600 °C;

- MNACTUYHbI, HO MPU 3TOM He BbITEKAKOT B 3a30p;

- 3KOIOIMYECKM YUCTbI, HE copepaT acbecTa u Apyrux OnacHbIX BELLECTB;

- HEMpOHWL@eMbIl ANS ra3oB U XXUOKOCTEW;

- IMEIOT HU3KMI KO3 MDULIMEHT TPEHUS;

- MSITKW, HE U3HALLMBAIOT LUTOKW U Barnbl apMaTypbl M HACOCOB.

TUNbl NPOKNagokK UcnosfiHeHne cnoco6 usrotoBneHus

T™MN A O-oaHOCNOWHBIN N3rotaBnuBaeTcs Bbipy6KON UNu Bbipe3kon u3
dnaHueBoe CoeaUHEHUE HeapMMpOBaHHOro Npoknaao4YHoro matepuana MMM

"wun-nas"

TN B ApMUPOBaHHbIA N3rotasnusaeTcs BbIpybKO MNM BbIpE3KOA 13

®dnaHueBoe coeagnHeHne ATA/ANA HeapMunpoBaHHOro
"BbICTyI'I-BrIa,ELI/IHa" ATY/ANY npoknago4yHoro matepuana
ATH/ATH FAM-TA/MA,FOM-ry/ny, rMM-rH/MH
TUN A 01 Bes 3awuTHbIX Konewy
Mmapkve dnaHubl 02 C BHYTPEHHUM 3aLLUTHBIM KOMbLIOM U3 HepXaBetoLLeit cTanm u

04 OrpaHN4YnTENIbHbIM KONbLOM 13 NPOBOJSIOKM TO Xe, YTO U TUN 02,¢c

[o6aBNeHHbIM BHELLHUM 3aLUUTHBLIM KONbLIOM




MneteHasn canbHUkoBas Habuska TPIC TY 2573-002-12058737-2000

MpenHasHaveHa Ans YNNOTHEHUs! CanbHUKOBBLIX KaMep, HacocoB W apmartypbl. LLupoko
NPUMEHSIETCS NP YNNOTHEHUN CanbHUKOBBIX Kamep LEHTPOBEXHbIX W NINYHXEePHbIX HACOCOB.

Bbinyckaetca ¢ ceveHnem oT 4x4 mm go 50x50 mm c¢ nnotHocTteio 0.8 - 1.3 r/cm,
apMVpoBaHHasi NTaBCaHOBOW HUTbLIO, NAaTyHHOW UNW HepXaBetoLLel NPOBONOKOW. [Nst CHUXEHWs!
TPeHust HabyBKa MOXET NPOMNUTLIBATLCH DTOPOMNIACTOBON CyCNEH3MNei.

padmtoBasa cdonbra TPI TY 5728-003-12058737-2000

MarotaBnuneaetcs us rpacmta NOBbILLEHHOW YACTOThI MO 3anaTeHTOBaHHOM TexHonorun. He
coaepXuT acbecTta u Apyrmx CBA3YOLLMX.

Mnockue Npoknagku ynnoTtHUTenbHble TY 2577-006-12058737-2002

Bbinyckaemble Tumbl, CNOCOObl W3rOTOBMEHMWS, KOHCTPYKLUUM MNPOKNagoK U KX pa3mepbl
onpegeneHbl cornacHo PykoBopsiiero gokymeHTa «[poknagku YMMOTHUTENbHbIE U3
TepmMmopacLUMpeHHoro rpaduTa, akcnnyaTtupytoweroca o 20 MMa n 600 °c, paspaboTaHHoro
«UpkyTckHUNXnmmarw».

CanbHukoBble konbua TPl TY 2531-001-12058737-2000

MpenHasHaveHbl ANS YNNOTHEHUS LUTOKOB apMartypbl, BanoB LEHTPODEXHbIX HAcoCOB U
aHarnornyHoro obOopyAOBaHMS XMMUYECKOW, HedpTenepepabaTbiBalowet, 3HEpPreTU4eckon wu
OPYrvix oTpacrev NpoOMbILLIIEHHOCTHU.
Brnarogaps 4pesBbl4aliHO HU3KOMY KOI(PULMEHTY TPEHUs HaxodsaT NMPUMEHEHWEe B KavecTBe
NOALUMMHMKOB CKOMNBXEHUS.

YnnorHutenbHas nevta TY 5728-00312058737-2000

CraHpapTHble pa3mepsbl (lWvpuHa), MM: 6.1; 6.5; 12; 15; 17; 21; 27; 30; 32; 40; 65. BobuHax
- o 150 M. BbinyckatoTcs neHTbl TPEX TUMOB: rnagkas, ropuvpoBaHHasi, apMUpOBaHHas
pe3bboBasi, C NUNKUM CroeM (No xenaHuto 3akasyuka).

padmToBLIN NpoKNaAoYHbIN MaTepuan
TY 5728-003-12058737-2000, TY 2577-00412058737-2002
BbinyckaeTcsi HeapMUPOBAHHBIV Y apMUPOBaHHbIN.
MNpumepbl Ucnonb3oBaHMUA:
- U3rOTOBMNEHWE MIOCKUX NPOKNaAok priaHLEBbLIX COEAVMHEHWIA;
- YNMOTHEHWE COCYOOB M annapaToB, paGoTaloLwmx Noa AaBneHueM;
- YNMNOTHEHWE ABUraTenei BHYTPEHHEro CropaHusl.

HeapmupoBaHHbIW - nucT TonwuHow 0.8 - 2.0 MM, U3rOTOBMNEHHbI METOAOM BarbLiEBaHUS
TPI" 6e3 npuMeHeHus ceasytowero no TY 5728-003-12058737-2000.

ApmupoBaHHbIn - TY 2577-004-120587372002 wu3rotaBnuBaeTcs MyTEM COBMECTHOWM
NpoKaTKy C rmagkov unm nepcoprpoBaHHOM apMUpyoLLein cocTasnsioLlen TonwmHon 0.15-0.20
MM. ApMMpOBKa - yrrepoaucTasl, HepXaBelllas cTanb, anoMuHueBas donbra. BoamoxHo
M3roToBneHune uenbHon npoknagku wupuHon 1000 MM 1 TonwmHOM A0 4 MM, MexaHudeckue
XapaKTEPUCTUKN MaTepuarna rapaHTUpytoT ero 6e3oTkasHyto paboTy npu ynnoTHEHWM cped C
nasneHusamu ao 20 MMa.



KNANAHblI MEMBPAHHbIE ®YTEPOBAHHbIE ®JIAHLIEBBIE

MocTtaBnsiemM kranaHbl 3anopHble MeMOpaHHble YyryHHble (raHueBble, (hyTepoBaHHbIE
nofiMaTUNeHoM wnu proponniactoMm, € YcroBHbiM npoxogom [fy ot 15 pgo 100 wmm.
MpuMmeHsOTCA B KayecTBe 3amopHOro opraHa B TpybonpoBogax ANs XMOKUX M ra3o06pasHbix
KOPPO3MOHHBIX Cpea, He cogepxXalumx TBepabix YacTuy, npu aasneHun 0.63; 1.0; 1.6 MIMa (6.3;
10; 16 krc/cm? COOTBETCTBEHHO), B 3aBUCMMOCTM OT YCMOBHOMO Mpoxoja M Matepuana
dyTepoBkM Kopnyca npu Temnepatype oT - 15 go + 130 °C. YcTaHOBOYHOE MOMoXeHne
KrnanaHoB Ha TpybGonpoBoAe MOXET ObITb NOOLIM.

Puc. 15 knanaH
1 — KOpnyc; 2 — KpbilKa; 3 — MembpaHa C BUHTOM; 4 — KDECTOBUHA;
5 — WwnuHaenb; 6 — BTyNKa; 7 — MaxoBuK; 8 — HaKMaHas raka

FabGapuTHble 1 NpucoeAnHUTENbHbIE pa3Mepbl

Dy, L, Y, B, b, D, D1, d, h, DO, m,
MM MM MM MM MM MM MM MM MM MM Kr
15 130 105 75 15 38 65 14 5 100 3,2
25 160 140 90 18 53 85 14 1 120 6,3
32 180 145 105 20 62 100 18 12 120 8,5

50 230 210 125 22 86 125 18 22 160 14,5

80 310 280 140 22 125 150 18 42 240 35,0

100 350 310 155 22 145 170 18 54 280 38,0




Matepuan cyTepoBku
KnanaHoB MeM6GpaHHbIX hyTepoBaHHbIX (hraHLeBbIX

obo3HauyeHue anamertp yCrnoBHoe martepuan Temnepartypa
KnanaHos YCIIOBHOIoO AaBneHue byTepoBKM | MeMOpaHbI cpeasl, °C
npoxon Py, krc/cm? Kopnyca
KnanaHa
Dy, mm
15474M1M 15 16
25 10
15475M1M 32 nonuaTuneH dToponnact-4 60
50
15476M1M 80 6.3
100
15474M2M 15 16
25 10
15475M2M 32 dToponnact- dpToponnact-4 110
50 42ng
15476M2M 80 6.3
100
15474M3M 15 16
25 10
15475M3M 32 dToponnacT- dToponnact-4 130
50 2M
15475M3M 80 6.3
100
MEMBPAHDI

Memb6paHbl (puc. 16) npegHasHaveHbl AN UCNONb30BaHWUA B MEMOPaHHbIX KrnanaHax Tuna
1547411, 1547501, 1547601 (TY 26-07-1458-88), dyTepoBaHHbIX 3aALUMTHLIM MOKPbITUEM U3
dToponnacta unu nonuatuneHa. MembpaHbl obecneuvBalOT repMeETUYHOCTbL B 3aTBOpPE WU
M30MALMI0O BHYTPEHHEN MOMoCTM KNnamnaHoB OT OKpyxawwen cpeabl. MembpaHbl 13 ®-4
BbINyckatoTcsi no vyeptexy M 80.02 ¢ ucnonHutensHeIMM pa3amepamu Ha cneayioLime uaMeTpbl
ycnosHoro npoxoga (Oy): 15, 20, 25, 32, 40, 50, 80, 100 mm.

Puc. 16

OuameTp ycrnoBHoOro Macca,
npoxoga knanasa, Dy, mm Kr
15 0.025
20 0.030
25 0.035
32 0.040
40 0.055
50 0.070
80 0.140
100 0.260




YNNOTHEHWUA U3 ®TOPOMMACTA-4 U KOMMO3ULMIA HA EFO OCHOBE

M3penusa ns ®-4 n HanonHeHHOro proponnacTa AN PEMOHTa HAaCOCHbBIX U KOMMPECCOPHbIX
YCTaHOBOK MPUMEHSIOTCH B XMMWUYECKOW, HedTexumumueckon u HedprenepepabaTtbiBatoLLen
npombiwneHHoctn Tunos: HA, HK, AQOK, M, JAOH, T'M v gp.

M3penua m3 gproponnacToBbix KOMNO3MLMIA NpeaHasHavyeHbl Ans paboTbl B arpeCcCuBHbIX
cpegax npu Temneparype ot - 60 go + 260 °C, B yCnoBusix BbICOKOrO Bakyyma W AaBfeHun Jo
10 Mna.

M3 KoMno3muuii M3roTaBnuBaoTCA:

- MOPLIHEBbIE KOMbL@ W YMMOTHEHMS1 LUTOKA B KOMMpeccopax W rMapaBnnyeckmx
uMnuHapax;

- CanbHWKOBbIE YMIOTHEHMWSl, MMETEHble YMMOTHEHUS ANs repMeTu3auum MoABUKHBLIX
COEeQUHEHWU MaLUUH 1 apMaTypbl;

- OCeBble MOALLMNMHUKY;

- BKNagblwy Ans NoALWMMNHUKOB,;

- TOpUEeBble YNIOTHEHUsl, MaHXeTbl, Wanbbl, NPOKMaAKM U Apyrue getanu Ans peMoHTa
obopynoBaHusi.

CepuinHO BbIMYCKaTCA B Ka4yecTBe YNIOTHEHUIA M3 pToponnacta-4 u KOMMNO3vLUW Ha ero
OCHOBE MaHXETbl, OMOPHbIE W HaXMMHbIE KOMbLa, KOTOpble MOryT TMPUMMEHSATLCS B
YMNOTHWUTENBHOM Yy3re rmapoumnnuHapa Hacocos Tuna HA.

Mcnonb3oBaHve ynnoTHEHWU M3 PTOPONacToB B KOMMPECCOPHbIX YCTAHOBKAax MO3BOMseT
CHWXaTb YPOBEHb LyMa komnpeccopos Ha 5-10 %.

OCHOBHbIMW  MpPEUMMYLLECTBAMW  YNIIOTHEHUIA U3  (PTOPOMMACTOBbIX KOMMO3MLMIA MO
CpaBHEHWIO C U3AENUAMW U3 CTann, BPOH3bI U YyryHa SIBNSIOTCS:

- cnocobHocTb paboTtaTe 6e3 cmMasku B MecTax, [Ae cMasblBaHue getanen 3aTpyaHUTENbHO
UM HEBO3MOXHO;

- BO3MOXHOCTb paboTbl Npu CyXOM TPEHWU;

- BbICOKasi MUBHOCOCTOMKOCTb.

KOﬂbLl,a HaXUMHble = H1
D1, mm di, mm H1, Mm »
19,7 8,3 6,2
21,7 10,3 6,2 | X ! 5
23,7 12,3 6,2 r = 105
27,7 16,3 6,2 —
39,7 20,3 10,2
44,7 25,3 10,2 4
51,5 32,5 10,2 o
™~
59,5 40,5 10,2 Qv
69,5 50,5 10,2
745 555 10,2
79,3 60,7 10,2
94,3 70:7 12'6 Pwc. 17 KonbLo HaxumHoe
104,3 80,7 12,6
14,3 90,7 12,6
124,3 100,7 12,6




MaHxeTbl
D d H R r H >l |l g
20 8 4,8 1,8 0,6
22 10 | 48 | 1,8 | 06 { r
24 12 4,8 1,8 0,6
28 16 4,8 1,8 0,6
40 20 8,0 3,0 1,0
45 25 8,0 3,0 1,0
52 32 8,0 3,0 1,0
60 40 8,0 3,0 1,0
70 50 8,0 3,0 1,0
75 55 8,0 3,0 1,0
80 60 8,0 3,0 1,0
95 70 10,0 3,75 1,25
105 80 10,0 3,75 1,25
115 90 10,0 3,75 1,25
125 100 10,0 3,75 1,25 P, 18 Masocera
Konbua onopHblie
Mapka Hacoca D2 d2 H2 H2
16/400 19 9 | 36 4
25/250 21 11 3,6
10/100; 40/160 23 13 3,6
16/63; 63/110 27 17 3,6
25/40; 100/63 39 21 55
40/25 44 26 55
63/16; 160/25 51 33 55
100/10; 400/16 59 41 55
630/10 69 51 55
74 56 55
1000/10 79 61 55
94 71 7,0
1600/10 104 81 7,0 Puc. 19 KonbLio onopHoe
114 91 7,0
2500/10 124 101 7,0

MN3roToBUM 13genvst no cornacoBaHHbIM YepTexam Unu TexHUYeckomy 3adaHuio 3akasyvka
npakTuyeckn 6e3 orpaHMYeHNin No KOMMYECTBY, KOHAUrypaLmum, pasmepy.

MpennpuaTre nMeeT CBOK HayyHylo 6asy N MOXET M3rOTOBUTL OMbITHbIe 0bpasLbl AeTanewn
PasnuYHON CIOXHOCTW ANS AanbHenwwero ucnbitaHns B Bawwx ycnosusx. Mbel nopgbepem
dToponnacToBble KOMMO3ULMM MOA yKa3aHHble YcroBusi paboTbl (AaBrneHue, Temnepartypa,
OeNCTByloLLME Harpy3ku), B TOM YniCne, pacCMOTPUM BOMPOC O 3ameHe Ha dhToponnacT Apyrux
MaTtepuarnos (napoHuTa, acbecrta, pe3vHbl 1 ap.).

Pasmeluas 3aka3 Ha geTanu TOYHOTO pa3Mepa Ha Hawem npeanpusiTum Bl uckniounTe
MexaHn4eckyto 0bpaboTKy (hTOpPONNAacTOBbIX 3aroTOBOK M BO3HMKAIOLWME MPU 3TOM MNoTepu
[0pOrocTosiLero Matepuarna, CokoHOMUTE CPeACTBa, B TOM Yucne, No AOCTaBKe MpoayKumu, 1
CHMMETe BOMpOoC yTUnusauum hToponnacToBbIX OTXOL0B.

a7



NOCYOA XMMUYECKAA NABOPATOPHAA U3 ®TOPOMJIACTA-4
N ®TOPOMJIACTA-4MB

Mocyna xumuyeckass nabopaTopHasi MNpUMEHsIETCA ANS npenapaTuMBHbIX U XUMUKO-
aHanuTMyeckmx pabort. Mo xvummnyecknm 1 PU3NKo-MexaHn4yeckum ceoncteam rnocyaa ns ®-4 un
®-4MB umeeT npeumyllecTBa nepen Mnocyaon w3 cTekna, keapua, dapdopa u apyrnx
maTepuanos.

NabopaTopHasa nocyaa He NPUrogHa Ans NPUMEHEHNsT Ha OTKPbITOM OrHE.

[vanasoH TemnepaTtyp akcnnyataumm nocyabl ot - 260 o + 260 °C. lMNpo3payHas
nabopatopHas nocyaa us ®-4MB nsrotraBnmsBaeTcsi METOAOM 3KCTPY3UOHHO-BbIAYBHOIO
chopmoBaHusA (CM. Tabnuubl).

Mocyna npo3payHasn nabopaTtopHas u3s proponnacra-4Mb TY 95-337

HauMeHoBaHve €MKOCTb, MI1 pasmepbl, MM
anametp anvHa
10 16 90
npobupka 25 22 90
30 24 90
90 38 90
25 18 125
LMnuHap 100 30 210
250 38 250
50 40 70
MEeH3ypKa 100 56 95
250 73 130
25 37 115
Konba 50 45 160
100 55 160
Konba KoHu4eckas 100 62 100
OpneHmeipa

MNocypa nabopatopHas u3 cproponnacra-4 TY 95-173

HavMeHoBaHue €MKOCTb, macca, Hap.auam. X BblcoTa,
M r MM
50 27 50x80
konba 100 63 62x100
150 106 85x107
25 27 55x21
Yawku, 1 copt 100 74 87x35
300 220 130x45
50 42 52x50
100 97 64x65
CTaKaHbl C KPbILLIKOW, 250 188 78x100
1 copt 500 243 94x133
1000 540 119x152
6tokc, 1 copt 50 41 51x51
100 97 64x65




npoAokeHve Tabnumupl

HanMeHoBaHve €eMKOCTb, macca, Hap.guam. X BbICOTa,
M r MM
0,5 0,51 120x165
1,0 0,8 120x215
cocyabl 1,6 2,0 160x210
TY 95-364 2,5 2,8 185x255
4,0 4,2 210x376
9,0 6,2 290x408
25,0 30,0 310x550
0,5 0,58 58x125x75
55 9,0 170x212x155
6,0 9,9 170x210x170
BaHHbI 9,0 18,0 180x260x195
20,0 80,0 240x340x285
30,0 120,0 220x340x435
50,0 90,0 280x580x280
60,0 120,0 280x880x280
BOPOHKM, 1 copT No2 10,0 39x52
Ne4 21,0 71x100
20,0 10,0 20x70
npobupkn, 1 copt 35,0 10,0 24x90
80,0 39,0 33x112
100,0 31,0 38x92
50,0 28,0 50x51
CTakaHbl C HOCUKOM, 100,0 65,0 65x66
1 copt 250,0 123,0 78x100
500,0 195,0 94x133
1000,0 418,0 117x152
7,0 50x1.5
KpblLLKa TUNa 10,0 60x1.5
«4acoBOE CTEKIOo», 22,0 80x2.0
1 copt 25,0 90x2.0
36,0 130x2.0
Kopnyca peaktopoB u3 ¢proponnacrta-4 TY 95-68
70n 50 kr 510x400x630
400 nn 250 kr 830x720x1100
2000 nn 800 kr 1650x1515x1700

JlabopaTtopHass nocyga W BaHHbI

n3 CbTOpOI'IJ'IaCTa-4 n3rotTaeBnmeardTCA MeToa0M

NpPeccoBaHns 3aroTOBOK C WX MOCrneayloLlen TEpPMUYECKON U MexaHndeckon obpaboTkoi no
TY 95-173, cocyabl (TY 95-364). No nHavemayansHoMy 3akasy u3 toponnacra-4 mMoryTt 6biTh
M3roTOBIEHbI KpaHbl OAHO- W TPEXXOAOBble, CKNsHKM KacnupoBuuya v apyrve usgenus us
dTOoponnacTta-4, 3ameHsoLLMe aHanory u3 cTekna.




HACOCbI CTPYWHBIE (MHXEKTOPbI, 3XEKTOPbI, FTMAPO3JIEBATOPbI)

Hacocbl cTpyiHble npeaHasHadeHbl Afs paboTel ¢ arpeccvBHbIMU cpegamy 6e3 abpasvBHbIX
BKMIOYEHMI NPy Temnepatype 7o + 250 °C.

Hanpuwmep:

- Ha ycTaHoBKax XumBogoouncTku TOLl Ans nogaum XMMUYECKUX peareHTOB B BOAY nepen ee
OYUCTKOMN;

- Ha NMUHUAX pereHepauum BydepHbIx HUNLTPOB;

- B pasnuuHbIX MPOW3BOACTBAaX MPU OTKAYKE arpecCUBHbIX >XMUOKOCTEN U3 KONOALEB, CKBaXMWH,
NPUSIMKOB;

- B XUMMWYECKWX, TEKCTWUIIbHbIX MUWLLEBbIX MNPOWM3BOACTBAX ANl CUCTEM BOAOMOATOTOBKW Npw
AeMuHepanu3saumv Bogbl.

Hacochbl BbinyckatoTCsi pasnuyHbIX TUNMOPa3MepoB 1 TUMOB UCMOSTHEHUSI.

B ycnoeBHom o603HayeHun umdpbl U OykBbl o6o3HavarT (Hanpumep, HC®B 30/36 wnu
aHanoruyHas 3anucs HC®b 30-36:

H — nacoc;

C — CTpymHbIN;

& — maTepuan NpoTo4HOM YacTu (pToponnacr-4);

B — ¢ 3awmToI NPOTOYHON YacTK CTanbHbLIM KOPMYCOM («BpOHS»);

E — mogudukauums.

[po6b nocrne BykBeHHOro 0BGO3HAYEHWS:: MEHbLUEE YMCIIO — AMameTp Comnfa B MUIIUMMETpax
(okpyrneHHo); Gonbluee YUCNO — AMaMeTp Kamepbl CMELLEHWS B MUITIMMETPAX (OKPYITEHHO).

MpucoeanHeHne HAacOCOB B NHWIO — chriaHLeBoe.

[etanu, BbINONHeHHbIe U3 pToponnacTa, UMEKT MNATUKPATHBLIA 3anac NPOYHOCTM MO AABMEHUIO.
TexHn4eckme xapakTepUCTUKN HACOCOB NpuBeaeHbI B Tabnuue.

[Ins nonHoro pacyeTa reoMEeTPUYECKUX NapameTpoB Hacoca, onpeaerieHNs ero XxapakTepucTvk u
NPOBEPKN Ha OTCYTCTBME NPWM HOPManbHOW paboTe KaBWUTALMOHHOIO pexumMa Heobxoaumbl
criepyloLye AaHHble:

- paboyee gaBneHue (3neck 1 Aanee — abcontoTHoE);

- [l@BNeHNe Ha BXOAE VHXEKTUPYEMOMN XUAKOCTY;

- Tpebyemoe JaBneHve Ha BbIXOAE;

- pacxof, paboyert Unu MHXEKTUPYEMOW KXUaKocTK, T/4ac;

- MaKkcumarnbHble TeMnepaTypbl paboyen n NHXEKTUPYEMON XUAKOCTY.

MpoToyHas YacTb, U3roToBneHHas M3 hToponnacTa-4, obecneumBaert:

- Ha[leXHyIo paBoTy HAacCOCOB B MHTEpBArne TemnepaTyp oT - 40 o + 260 °C;

- YCTOMYMBOCTb K BOMNBLUMHCTBY U3BECTHBIX arpeCCUBHBIX ra30B U KWMAKOCTEN;

- BbICOKYIO MPOYHOCTb MO AABMNEHUIO;

- LOSNTOBEYHOCTb paboThl (MPOEKTHLI CPOK Cryx6bl - 20 nerT).
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TexHU4YecKMe XxapaKTepUCTUKU CEPUINHO BbiNyCcKaeMbIX HACOCOB

Mapka Pp PH Pc Gp Gh U WUcnonHeHne*
Hacoca
50/59 5 0,6 3,4 200 14 0,06 4,0
40/47 5 0,8 3,4 115 10 0,08 4,0
39/45 4 1 3 100 4,2 0,04 1,2
34/39 54 0,8 3,9 93 3,1 0,03 1,2
32/37 5 1 3,7 79,5 2,5 0,03 1,2
30/36 5 1 3,4 68 7,3 0,11 1,2
30/34 5 0,2 3,4 74 3,1 0,04 1,2
26/34 5 0,9 29 50 12,7 0,25 1,2
25/30 5 1 3,4 47 5 0,11 1,2
25/28 5 0,3 3,5 51,1 1,6 0,03 1,2
23/26 57 0,3 4 45 1,23 0,03 1,2
21/24 4 0,6 29 30,2 11 0,04 1,2
20/24 5 1 3,4 30 3,2 0,11 1,2
20/23 5 0,2 3,4 33 1,4 0,04 1,2
19/33 3 0,9 1,5 19,8 15 0,75 1,2
18/20 5 0,7 3,7 24 0,43 0,02 1,2
17/27 5 0,4 2 23,7 12,6 0,53 1,2
17/20 5 0,7 3,7 23,6 0,43 0,02 1,2
15/24 5 0,4 2 18,5 9,93 0,54 1,2
15/18 5 1 3,4 17 1,8 0,11 3,0
13/21 5 0,4 2 13,8 74 0,54 1,2
12114 5 0,4 3,6 11,7 0,24 0,02 3,0
11/13 5 1 3,4 9 0,96 0,11 3,0
10/16 5 0,4 2 8,2 4,39 0,54 3,0
10112 3,8 0,2 2,7 75 0,15 0,02 3,0
5/7 15 0,5 7 3,6 1,2 0,32 3,0
5/6 12 0,5 7 3,2 0,15 0,5 3,0

1. JaHHble pacyeTHble, AaBneHne abcontoTHoe; (aTMOCEPHOMY AABMEHNIO COOTBETCTBYET
1 krclom?).

2. Pp - paBneHue pabouei cpegbl; PH - AaBneHne Ha BXOAE WHXEKTUPYEMOW XXMOKOCTW;
Pc - naBneHve Ha Bbixoge (krc/cm?); Gp — pacxog pabouelt xugkocTy (t/uac); U - kosdduLmMeHT
nHxekummn (Gh/Gp).

3. *UcnonHeHue: 1 - HC®1, 2 - HC®b, 3 - HC®2, 4 - HCOBE.

HC®1 - (puc. 20) - Hacoc CTPyMHbIA C NPOTOYHOW YacTbio (TPOWMHUK, KaTyLuka, Auddy3op)
13 roponnacTta-4. YKeCcTKOCTb KOHCTPYKUMM [OMOMHUTENLHO obecnedyeHa pacnopHbIMU
Lnubkamu, paboTalLWwmMmn Ha pacTsiKeHne-cxaTe u narvb.

HC®B 1 HC®BE (puc. 21 n puc. 23 COOTBETCTBEHHO) - HAacOC CTPYWHbIA C MPOTOYHOMN
YyacTblo u3 droponnacta-4 B «bpoHe». [leTanm Hacoca, BbINOMHEHHble M3 dhToponnacTa-4,
[OMOMHUTENbHO  3aLUMLLEHbI OT MEXaHWUYECKMX TMOBPEXAEHUA MeTanIMyeckum Koprycom
(«BpoHen»). Kopnyc usrotosneH u3 ctanm Ct3 MOCT 380-88 (no cneusakasy kopnyc MOXeT
6bITb n3rotoneH ns ctanu 12X18H10T MOCT 380-88).

HC®2 (puc. 22) - Hacoc CTpyWHbIA C NMPOTOYHOM YacTblo M3 droponnacra-4 paspaboTaH
ANS NPUMeHeHUs Npy Manblx pacxofax pabodyer n nHxekTupyemon xuakocten. Conno Hacoca
M3roTOBMEHO Kak OAHO Lefioe C KaTyLUKOW B BuAE «BKMadbllua», YCTaHaBNMBAeMOro Mexay
dnaHuem Tpybonposoaa v draHueM Hacoca U 3alyLLieHHO-MeTanImMyeckum koprnycom. Ons
YKECTKOCTN KOHCTPYKLMM NPUMEHEHbBI PacnoOpHbIE LUMUITBKY.

Pasmepbl, onpegensioLye TeXHUYECKMe XapakTepUCTUKN, KOHCTPYKLIMSA Hacoca, MoryT GbITb
n3MeHeHbl No xenaHuio 3akasunka. [peanpusaTne paccHUTbIBAET M U3rOTOBUT HACOChl APYruX
TUNOPa3MepoB MO TEXHUYECKOMY 3aAaHuio 3akasymka.

PacuyeT u pa3paboTka Moaenu BbINOMHAETCA 6ecnnarTHo.
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KNAMAH OBPATHbI/ LLAPOBbIA C MPOTOYHOW YACTbIO
N3 ®TOPOIMJIACTA-4 (KOLU®B)

KnanaHbl obpaTHble WwapoBble B 6poHe npeaHa3HadeHbl Ans NepekpbITUsi MoToka cpeabl B
TpybonpoBoge B Ccryyae pesKoro TMOBbLILEHNS [AaBrieHusi, BO3HUKHOBEHWS BonbLUOro
COMPOTUBIEHUS Y TMAPABMANYECKUX YAAPOB.

BbinonHeHve npoTovHol YacTu knanaHa u3 -4 nossonsieT NpUMEHsTb ero npu pabote ¢
ocobo arpeccuBHbIMK cpegamu npu Temnepartypax ot - 15 go + 110 °C n paBnenvnem go 1.0
Mra (10 krc/ cm?). PekoMeHayeTcst yCTaHOBKaA KranaHa Ha BXOAE WHKEKTUPYEMOi XUOKOCTU
CTpyMHbIX HacocoB HC®P1, HCOB BMeCTO KaTyLUKu.

Paboyee nonoxeHue knanaHa — BepTuUKaribHOE, B OTKPbITOM cocTosiHun. KnanaH KOLUDB
BbIMyCKaeTCcs ceMun TUNopa3mMepoB, C ycrnoBHbIM npoxogom (Oy) 10, 15, 20, 25, 32, 40 n 50 mm.
MpucoeanHuTenbHbIE pasmepbl B Tabnuue.

Puc. 24 KnanaH o6paTHblii LWapoBeoii B GpoHe

Twun knanaHa Oy H i} o1 om d N
KOLL®B-10 10 90 60 105
KOLW®B-15 15 145 95 65 115 u
KOLL®B-20 20 105 75 125
KOLW®B-25 25 115 85 140 4
KOLL®B-32 32 135 100 175
KOL®B-40 40 215 145 110 195 18
KOLL®B-50 50 160 125 205
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BEHTWUINb PEMYNUPYIOLIUA CUNb®OHHBIN
C NPOTOYHOW YACTbIO U3 d-4

BeHTunu perynupytowime cunb@oHHble (puc.25) npegHasHaveHbl Ans U3MeHeHus pacxofa
XKUOKOCTWN.

lMpoToyHas YacTb BEHTUNS BbiNONHeHa M3 ptoponnacTta-4, YTO MO3BOMSIET UCMONb30BaTh
ero npu pabote c arpeccuBHbIMK cpegamun ¢ Temnepatypoin ot - 15 go + 110 °C, ¢ ycnoBHbIM
naenexvem 1o 0,6 Mna (6 krc/cm?).

BenTtune BPC® Bbinyckaetcs Tpex BMAOB, C ycnoBHbIM npoxogom (fy) 10, 15 n 20 mm.
MpucoeguHuTenbHble U rabapuTHble pasMepbl NpuBedeHbl B Tabnuue. MpucoegmHnTenbHble 1
rabapuTHble pasmepbl BEHTUNEN MOryT BbITb U3MEHEHbI NO XenaHuno 3akasyuka.

BeHTunu BPC® moryT 6biTb MCNonb3oBaHbl B aBTOMAaTUYECKON CUCTEME PerynvpoBaHus
Ph xumMunueckn ounweHHon Boabl Ha 6a3e koHTponnepos PEMUKOHT P-130 n NM3OBM. Bonee
noapobHyo MHopMaLmMio No aBTOMaTUYECKUM cUCTeMaM perynupoBaHusl Ph 3anpawwvsainte B
oTgene cbbiTa NnpeanpusATus.
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Puc. 25 BeHTunb perynupytoLLmii cunbhOoHHbIR

MNpucoeauHuTenbHbIE U rabapuTHbIe pa3Mmepbl BeHTunen BPCO

™n Dy D D1 H...H1 H2 B
BEHTUNS
BPC®-10 10 50 75 155...190 47,0 35,0
BPC®-15 15 55 80 160...195 56,5 39,0
BPC®-20 20 65 90 160...200 59,0 43,0
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HACOC BOOOCTPYWHBIN

BopocTpyiHble Hacockl 13 ®-4 Tuna HB® aBnsaoTcs aHanoramm CTEKNSHHOIO Hacoca Tuna
HB.

Hacoc BogocTpyWiHbI NpegHa3HayeH Ansi co3faHust NpeaeribHOro OCTaTo4HOro AaBneHust n
oTCacbiBaHWSA PasfnnYHbIX XUOKOCTEN.

MponsBoauTeNbHOCTL Hacoca Npy AaeneHun B BogonposoaHon cetn 2 at 0.8-0.95 n/MuH.

TexHunyeckne xapaktepuctukm HB®-1 1 HB®-2 COOTBETCTBYIOT XxapakTepucTukam
CTeKnsHHoro Hacoca Tuna HB.

Hacocbl BbinyckaloTcs AByX TunoB wcnonHewus: HB®-1 n HB®-2 (puc. 26 n puc. 27
COOTBETCTBEHHO), KOTOPbIE OTNMYAKTCS CMOCOOOM NPUCOEANHEHNS K BOAOMPOBOAHOW CETU:

- HB®-1 nprcoeguHsieTcs K kpaHy € NMOMOLLbHO PE3UHOBOTO LUNAHra;

- HB®-2 HapgeBaeTcst HEMOCPEACTBEHHO Ha KpaH.

OcHoOBHble fOCTOMHCTBa HacocoB Tuna HB®:

- BbICOKME aHTMaare3voHHble CBOWCTBa (OTCYTCTBME Hanunauus) Toponnacra-4
MO3BONST 3KCNIyaTMpOBaTb HAacOCbl B TEYEHWE ANUTEMNbHbIX MPOMEXYTKOB BpemeHu 6e3
YNCTKM pabounx NOBEPXHOCTEW;

- BbICOKasi MPOYHOCTb P-4 no3sonsieT He 6eCnoKONTLCS O COXpaHeHUN paboToCnoCOBHOCTH
Hacoca B crny4yae HeOpexXHOro obpaLLeHUsi C HUM;

- abcontoTHas xummnyeckas cTomkocTb P-4 obecneumBaeT BO3MOXHOCTb MPUMEHEHUS
HaCOCOB Af1s1 OTKa4YMBaHWS arpeCcCUBHbIX CPes;

- BO3MOXHOCTb 3KCMslyaTauumn B Auana3oHe temneparyp ot - 269 go + 260 °C;

- rapaHTUNHBIN CPOK COXpaHeHWs nokasaTternen kayectsa Hacocos 20 ner;

- NPOCTOTa M HAaAEXHOCTb B 3KCNIyaTauun.

Mo wHauBuayaneHoMmy 3akasy Ans Bawen nabopatopumn moryT GbiTb CNPOEKTUPOBaHbI U
N3roToBMEeHbl BOAOCTPYWMHbIE Hacockl Tuna HB® ¢ apyrumu npucoeamHuTenbHLIMM pa3Mepamu.

Puc. 26 HB®-1 Puc. 27 HB®-2

Mo Bawemy 3aka3y CNIPOEKTUPYEM M U3rOTOBUM pasfinyHble u3genus us proponnacTa,
3ameHsiloLLMe aHaNory U3 cTekna.



HACOC LEHTPOBEXHbIA MAPKU X45/23/4-N

Hacoc ueHTpoGexHbIi mMapkun X45/23/4-I ropusoHTanbHbIN, KOHCOSMbHBLIA Ha OTAENbHON
CTOVKE C canbHUKOBbIM YMNMOTHEHMEM Bana, MPOTOMHOM YacTbld U3  dToponnacTa-4
(FTOCT 10007-80) npyMeHseTCs B XMMUYECKMX MPOM3BOACTBAX AN NepeKkavumBaHnst XMMUYECKn
aKTUBHBIX 1 HEMTPabHbIX XWAKOCTEN C MNOTHOCTLIO He Gonee 1850 kr/m®, Temnepatypoun ot 0
fo +70 °C, 6e3 BKMIOYEHUA UMW COAEpXaLlMx TBepAable BKMoYeHus pasmepom Ao 0,2 mm,
obbemHas gonsi kotopbix He npesblwaeT 0,1 %. Hacoc BbinyckaeTtcs no BTOpoW rpynne
HagexHocTn (FTOCT 6134-87), knMmaTtuyeckoe WCMONHeHWe Y, kateropusi pasmelleHuss 4
(TOCT 15150-69). TexHnyeckne xapakTepuCTUKN Hacoca npueeaeHsl B Tabnuue.

Puc. 28 Hacoc ueHTpobexHbIin Mapku X45/23/4-1

B ycnoBHom 0603HauyeHUn Hacoca Lundpbl 1 GykBbl 0603HavatoT:
X - rOpU3oHTanbHbI, KOHCOSMbHBIA Ha OTAENbHOW CTOWKE;
45 - nopava, M°/y;
23 - Hanop, M;
4 - kaTeropusi paameLLeHus.

TexHU4YecKne xapakTepuCcTUKU LIeHTPOGEeXHOro Hacoca

XapaKTepUCTUKN nacnopTHble AaHHble
O6bemHas nogava, Mo/y 45+3.0
Hanop Hacoca, m 23-1.0
YacTtoTa BpauweHusi, 06./MuH 1450+3.0
MouiHocTb, KBT 7+0.2
KMNAQ Hacoca, %, He MeHee 50
YTeuyka yepes canbHuku, cm3/4, He Gonee 100
[abapuTHble paamepsbl, M: ANvHa 0,735
WvpuHa 0,450
BbicoTa 0,490
Macca He Gonee, kr 150

Hacoc noctaBnsietcs 3akasuuky 6e3 anektpoasuratens v pambl. MNpegnpusitTuem MoryT GbiTb Takke
nocTaBrneHbl 3anacHble YacTu: raiika, Konnak 3alWTHbIN, koneco pabodyee, kpbiwka (6e3 GpoHu), oTBOA
cnupanbHbIN, BTYNKa HaXWMHas u apyrve. [apaHTUiHbIM cpok akcnnyatauum - ot 300 Ao 4000 vacos B

3aBUCUMOCTHU OT NepekavymBaeMblX cpen.
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3AroTOBKM U3 BTOPUYHOIO ®TOPOIJIACTA

CTepXXHU U AUCKM NpeccoBaHHble u3 ®-4 TY 6-05-1088

OunameTtp, MM BbicoTa, MM Macca, r
30+2.0 300470.0 500
40+2.0 300+10.0 850
50+3.0 300+10.0 1300
60+3.0 300+10.0 1900
7043.0 340+10.0. 2900
80+3.0 340+10.0 3760
90+3.0 340+10.0 4760
100+4.0 340+10.0 5880
120+4.0 100+5.0 2600
150+4.0 60+5.0 2530
15044.0 100+5.0 4050
18045.0 60+5.0 3750
18045.0 100+5.0 5800
20045.0 100+5.0 7900
21045.0 60+5.0 4600

350+10.0 60+5.0 13000
500+20.0 60+5.0 25800
520+20.0 50+5.0 25350

MnacTuHbl NpeccoBaHHble u3 P-4 TY 6-05-1088

LUMPUHA, MM ANViHa, MM TOMNWMHA, MM
300+10.0 300+10.0 1...60+0.5
500+15.0 500+15.0 1... 4.5¢5.0
340+5.0 630+10.0 45... 100+5.0
680+20.0 890+20.0 25... 60+5.0
800+20.0 660+20.0 10+1.0
800+20.0 730+20.0 10+1.0
800+20.0 830+20.0 10+1.0
1000+20.0 330+20.0 20+3.0
1100+50.0 280+10.0 25+2.0

1200 300 35
2100 280 60
CTepXXHU 3KCTPY3UOHHbIe us ®-4 TY 6-05-1088
anameTp, Mm BbICOTA, MM macca, r
20+2.0 1000+20.0 780
2543.0 1000+20.0 1170
30+2.0 1000£20.0 1480
40+2.0 1000+20.0 2930
50+2.0 1000£20.0 4670
60+3.0 1000£20.0 6700

CTepXXHU BepTUKanbHoro npeccoBaHus ns ®-4 TY 6-05-1088

avameTtp, MM BbICOTA, MM macca, r
45+2.0 300+10.0 1010
55+3.0 300+10.0 1560
60+3.0 30+10.0 1925
70+3.0 300+10.0 2690
90+3.0 300+10.0 4080
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BTynku npeccoBaHHble u3 ®-4 TY 6-05-1088

Hapy)KHbIVI AnameTp, BHyTpeHHMVI AnameTp, BbICOTA, macca,
MM MM MM r
56+1.0 39+1.0 1000+20.0 2880
80+5.0 42-2.0 205+5.0 1870
95+5.0 75-2.0 140+10.0 1100
10543.0 70-3.0 250+10.0 3200
110+3.0 40+2.0 600+10.0 10900
135+5.0 75-5.0 235+10.0 5300
140+3.0 125-3.0 290+5.0 2400
150+3.0 125-3.0 290+10.0 4050
175+3.0 125-5.0 290+10.0 8250
180+5.0 75-2.0 500-10.0 25250

185 56 300 15700
185+5.0 125-5.0 290+10.0 10700
200+3.0 165-3.0 145+5.0 3100
220+5.0 75-5.0 220+10.0 16600
220+5.0 146-5.0 220+10.0 11720
225+5.0 190-5.0 140+5.0 4400
230+5.0 165-5.0 140+5.0 5850
235+5.0 200-4.0 210+5.0 6050
240+5.0 146-5.0 300+5.0 18700
240+5.0 158-5.0 765+5.0 43690
240+5.0 170-5.0 755+5.0 38600

240 200 500 19600
250-10.0 120-5.0 300-5.0 24500

250 230 300 6300
255+10.0 200-5.0 220-10.0 10850

270 190 180 11050
280+10.0 200-10.0 300+10.0 23100
280+10.0 225-10.0 300+10.0 19400
295+5.0 190-5.0 145+5.0 14370
295+5.0 270-5.0 140+10.0 6540
330+5.0 120+5.0 330+10.0 50000
330+5.0 210-5.0 300+10.0 32900
340+5.0 110-5.0 230+10.0 43800

360 300 60 8850
410+5.0 355-5.0 295+10.0 23150
450+5.0 380-5.0 310+10.0 35500
450+5.0 250-5.0 275+10.0 61400
490+5.0 350+5.0 250+10.0 52500
575+5.0 505-5.0 75-5.0 11000
965+10.0 900-10.0 75+5.0 18500

JleHTa cTporaHas us ®-4 TY 6-05-1088

WMPUHA, MM [ nvHa, MM [ TONWMHA, MM

40...300 | a0 3000 | 2.6

PaccMOTpyM BO3MOXHOCTb M3rOTOBMEHWUS W3AENWUIA U3 BTOPUYHOTO hToponsacta Apyrux
pa3MepoB, MaKCcUManbHO NpUONWKEHHbIX K pasmepaM [feTanel, a Takke W3roToBUM
pasnuyHble U3genusa U3 oToponacTa TOYHOro pa3mepa Nno YepTexam 3akasuyuka.
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N30NATOPbI U3 ®TOPOMJIACTA-4

M3onsaTopbl 3 ptoponnacta-4 MOryT UCMOSb30BaTLCS:

- KaK 13onupyoLmne BTYMKU Ha KOPoBKu BroYHbIX TpaHCHOpMaTOpOB;

- KaK M30MsTopbl Ha BBOAAX kopobok TpaHcdopMaTopos;

- Kak U3onupytoLLve BTYNKY K BbikntouaTtensm BMI B wkadax KPY, k Beikntoyatensim BMIM B kamepax Tuna KCY;
- pasbeauHUTENsX BHYTPeHHen ycTaHoBku Tuna PB®;

- B KayecTBe U30nATOpoB B NpefoxpanHutensx tuna MNKT, NMCH.

-MpYMeHeHne u3onsTopoB M3  dToponnacra-4 06yCJ'IOBJ'IEHO €ro npeBOCXOAHbIMU  3INEKTPUYECKUMMU

CcBOWCTBaMu:
- yaerbHoe 06beMHOe 3MeKTPUYECKOe CONPOTUBREHNE 10"...10% om*m
- yaerbHoe MoBepXHOCTHOE COMpPOTUBNEHNE Goree 107 om
- aneKTpuyeckas NPOYHOCTb Npu TonwmHe 0,2 MM Goree 40 mm?
- AvanekTpuyeckas npoHuyaemoctb npu 103 ry 1.9..2.2
- TAHreHC yrna auanekTpu4eckux notepb npu 103 ry 0.0002...0.0003
- AYroCTONKOCTb 250 cexk.

LlenecoobpasHocTb MNpUMEHEHUS1 W3ONATOPOB M3 doToponnacta-4 MnoATBEPXKAeHa CReaylLWMMU CepuinHo-
BbIMyCKaeMbIMU HALLMM NPeLnpUATUEM U3AENUSMN:

- BTYNIKM-COMNMa Ans dnerasoBbiX BbiknovaTenei;

- U30MSATOPbI B NaporeHeparop;

- BTYNKU U KoMnbLia nsonupytoLue k Boikntovatenam BMMIM-10, AY.K-59, K-47, npumeHnsiemble B wkadax KPY.

U3rotoBuM pasnuyHbie n3onAaTopbl U3 ptoponsnacTta-4 no yeprexxam 3akasumka.

BAHHbI, ®YTEPOBAHHbIE JIMCTAMU U3 ®TOPOIJIACTA-4

BaHHbI NpegHa3HayeHbl Ans paboTbl C arpeccvBHbLIMU cpeaamu. TonwmHa yTepoBku BaHHbI oT 1 Ao 3
MM, Mo cneusakasy 4o 5 MM. BaHHa mMoxeT ObITb cHabxeHa Heo6XxoAMMbIM KonnyYecTBoM LWTyuepoB. npuHa
M ANVHA CEKUMOHHOW BaHHbI OMpefensioTcs yCrnoBWsIMU 3KchnyaTauuu. pu HeobXoOAMMOCTM K BaHHe
M3roTaBMNMBAETCS KpbILKa.

BaHHa, pyTepoBaHHas nuctamu u3
¢Toponnacrta-4
NCMoNHeHne pasmepbl, MM
A B H
1 800 300 300
2 1500 800 1300
3 2000 1000 1000

Puc. 29 BanHa, yTeposaHHas nuctamu ns d-4

CKOHCTPYVpYeM BaHHbI MO TEXHUYECKOM 3afaHuio 3akasyuka U NPoU3BEAEM UX MOMHOE U3roTOBIIEHWE
(MeTannuyeckux Yacten W hyTEPOBKM), WU NpousBeaeM (PyTEPOBKM METANIMYECKUX BaHH U eMKOCTeN
3akasuuka nucTamu n3 Toponnacra-4.



®YTEPOBKA HECTAHOAPTHbIX EMKOCTEHN

Mpoussoaum  cytepoBky -4  LUUNUHAPUYECKUX
€eMKOCTEN AN pas3nuyHbIX OTpacnen NpoMbILLNEHHOCTU
(xumunyeckas, hapmaueBTUyeckas,

HedTerasonepepabatbiBatoLas u ap.) (puc. 30, 31,

32) no TexHudeckomy 3apaHuio 3akasuuka. Emkoctun

MOryT MNPUMEHATLCA B NPOU3BOACTBE U NMPOU3BOLCTBE

arpeccuBHbIX U 0COBO UNCTBIX cped, a Takke CUMbHbIX

oKucruTenen B LUMPOKOM JuanasoHe Temnepatyp.

Emkoct  moryT 6blTb  CHabXeHbI KpbllWkamn  n

Heo6X0AMMBIM KOMUYECTBOM wTyuepos. MpurogHsl Ans

KOHCTPYMpOBaHUs  COOPHbIX  KOSOHHBIX — annapaTos,

ckpy66epoB, fo3peBaTenen u T.n.

Puc. 30

(i Bl

fTp

in ]

Puc. 31 Puc.32



KOXYX 3ALUUTHbIA

Koxyxu sawmtHble (puc. 33) npegHasHayeHbl AnNs  WCKMOYeHUs pasbpbi3rmBaHus
arpeccuBHbIX cpeq Npy pasrepMeTu3aumnn graHueBbiX coeanHeHnin TpybonpoBogos.

Koxyxu us nonuatuneHa (FTOCT 16337-77) Bbinyckatotca no TY 6-05-1609-77 Ha
cnegytowme guametpsl (OH): 57, 76, 89, 108, 133 Tpybonposoaos ¢ pabounm gasneHvem Py oo
1,6 Mna (16 krc/cm?).

MpucoeanHutenbHble pasmepbl B Tabnuue. Bo3amoxHo ncnonb3oeaHue koxyxa OH 57 ans
TunopasmepoB [H 14, 18, 25, 32, 38 nyteM wuCMoOnb3oBaHWs [AOMNOSMHUTENbHBIX Konew,

LEHTPUPYIOLLMNX KOXYX.

Puc. 33 Koxyx 3aluTHbIN

OH, MM d, Mm D, MM h, Mm H,Mm macca, Kr
57 65 178 75 83 0.2
76 84 198 90 98 0.4
89 97 213 90 98 0.5
108 115 233 90 98 0.6
133 140 256 100 108 0.8

MNOPOLLUKU ®TOPOMNACTOBbBIE TEPMOOBEPABOTAHHbDIE (M®T)

Mopolkn dToponnacTtoBble TepMoobpaboTaHHble (MPT) TY 301-05-25 wmcnonbaytotcs B
KayecTBe HanonHutenen B cmaskax. [1PT-6000 npumeHsieTCH B KayecTBe HamnonHWUTENs
PeKTUUKALMOHHBIX KOMOHH, oUnbTPyIOLWMX annapaTtoB, paboTalowmx B arpeccuBHbIX cpeaax,
W B Ka4eCTBe MHEPTHOrO HaMOMHUTENS B CyLUMIIKaX C KUMSALLMM CIOEM.

M®T wusrotaBnuBaeTcs u3Menb4eHMEM OTXOA4OB dToponnacTta-4, droponnacta-4A. B
3aBWCMMOCTU OT CTEMEeHN W3MENbYEeHUs MOCTaBNSAIOTCA MOPOLLKM  criedyrowwmx  dpakumi:
M&T-6000, MPT-500, MST-400, NPT-300, MNPT-200.
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3ArOTOBKM U3 ®TOPOMNACTA-40 MAPKWU N

Brynku TY 95-82

MnactuHbl TY 95-82

anametp anameTp BbICOTA, macca, TonwMHa pasmepsbl, MM
”ap{;’;;"’”h‘ B”W‘;ﬂeh;'””ﬁ' MM r nnacTUL, 200x100 (AonycKk £5.0)
macca, r

40+2.0 124£2.0 100+10.0 220 10£5.0 440

44+2.0 14+2.0 60+7.0 155 15+5.0 660

55+3.0 20£2.0 50+7.0 190 20+5.0 750

55+3.0 20£2.0 12045.0 415 25+5.0 900

60+3.0 15+2.0 40+7.0 200 30£5.0 1100

60+3.0 18+£2.0 140+5.0 630 35+5.0 1300

60+3.0 40+2.0 40+2.0 110 20%5.0 1200

67+3.0 60+2.0 60+7.0 370

68+5.0 70-5.0 70+10.0 300 CTepHU, ouckn TY 95-82

77+2.0 27+2.0 100+7.0 750 AvameTp, BbICOTa, Macca,
80+3.0 60£2.0 60+7.0 400 MM MM r
85+3.0 50+2.0 115+10.0 710 14+2.0 200+5.0 68
86+3.0 25+2.0 100+7.0 970 20+3.0 200+5.0 170

90-6.0 65+4.0 30+2.0 160 30+4.0 200+5.0 285
103£3.0 58+2.0 60+7.0 650 35+5.0 200+5.0 300
105-10.0 85-5.0 50+5.0 300 554.0 60+7.0 300
108+7.0 85-5.0 50-5.0 530 2455.0 25:7.0 2300
115+5.0 50-2.0 65+5.0 930

118%3.0 70%3.0 100%5.0 1230 Martepnan  ®-40M  npepgHasHayeH  Ans
13023.0 90230 10050 1170 N3roTOBMEHUS KOHCTPYKLIMOHHBIX y3roB,
170%3.0 50+2.0 20+5.0 750 YNNOTHEHWI, CTOMKMX K pagvauum, K
170£3.0 50520 3045.0 1700 arpeccuBHbIM cpefam, macnam, TonnvBam, BoAe
500%3.0 6013.0 20+5.0 1080 1 BO3AyXy, paboTallwux npu TemnepaTtypax Ao
235-8.0 200-5.0 45+5.0 1100 200°°C.

265%5.0 205%5.0 25450 1110 droponnact-40 obnagaet BbICOKMMMU
280%5.0 295230 30950 1300 [ON3NEKTPUYECKUMU CBOWCTBAMU U MPEBOCXOAHOM
355250 355250 18450 1700 CTOVWKOCTBIO K pafnaLuMoHHOMY  0BnyyYeHuto,
395+5.0 25045.0 20+5.0 2900 TBEpAoCTblo, Tennoctoek (4o 200 °C), He
215150 312%5.0 18+5.0 1900 XnagoTekyy, XMMCTOEK K  [AeWCTBUI0 KUMSLLUX
450%5.0 32845.0 18+5.0 240 KOHLIEHTPMPOBAHHbIX CEPHON, a30THON U COMSIHON
490150 450£5.0 30+3.0 2000 KMCMOT, NNaBUKOBOW KUCNoThl, 45%-ro pactBopa
500%5.0 250%5.0 30+7.0 3300 eakoro Hatpa U GOMbLUMHCTBA  M3BECTHbIX
500£4.0 470%4.0 30+7.0 1400 | PacTeoputenei.
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MELLUAJIKU CTAJbHbIE, ®YTEPOBAHHbLIE ®TOPOIMJIACTOM-4

OO0 TIKM «MWUTO» npepnaraeT K MnocTaBke MeLlanky cTasnbHble, MOKPbITble
dToponnactomM-4 NpPeMMyLLEeCTBEHHO SKOPHOTO TuWna MpuMeHsieMble AN NepeMelLnBaHust
OpraHn4YecKMx KUCMOT U LLEeNoYen, OpraHNYeCcKnx pacTBopuUTenen, OKUCIUTENEN, ra3oB U ApYrnx
arpeccuBHbIX Cpeq,.

Jlonactn SAKOPHOM MeLlankm cosgarT WHTEHCUBHOE nepemMelinBaHne
HenocpeacTBeHHO OKOJT0 CTEHOK M OYMLLAKT MX OT Hanunawwmx ocagkos.
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Puc. 34 Mewanka cranbHas, chyTepoBaHHas (proponnactom-4
L H H1 D
500 1155 350 57
600 1255 350 57
700 1900 350 57




Takke OOO TIKIM «MWUTO» npepnaraer K nocTaBke crefytlolime BuObl CTanbHbIX

MeLLanoK, NOKPbITbIX (OTOPONacToM-4.
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Puc. 35 Mewanka cranbHas, hyTeposaHHas groponnactom-4



A (4:1)

#L0

2025..2200
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8 R180 |

1055

Puc. 36 Mewanka ctanbHas, pyTeposaHHas bToponnactom-4

Mo »enaHunio 3akasuvka BO3MOXHa pa3pa60TKa N nN3rotoBneHune CTanbHbIX

MeLlanok, NOKPbITbIX (bTOpOI'InaCTOM-4 C pasMepamu, oTnmyarwmmMmnca ot NnpnBeeHHbIX.
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PEIJEPAABHAS CAYXEBA
NO 3KOAOTHYECKOMY, TEXHOAOTHYECKOMY U ATOMHOMY HAZ3OPY

PABPEIIEHUE

Ne PPC 47-000077
Ha npumenenne

OBopyoparie (TexHuuecKoe YeTpoHcTBo, MaTepran);

Y37Bl TPYOONpORONOE  (yTepoBaHHBIX TOpIIACTAMM  (TPYOLL, OTROARI, MEPCXOIE],
TPOIHHKH, KPECTOBMHEI) Ha yolosnoe nawichue 1,6 MIla ( 16,0 kre/ks.ca), auamerp
yenosroro npoxoma gyteponkn 20, 25, 40, 55, 60, 80, 100,120,160, 220, 260, 300, 400 u
S80 MM ¥ QMana3oH TeMIEPaTYPHl IXKCITyaTalmt ot Mumye 40 jo +120 rpagycos mo
Hemscnio o TY 2248-010-22955745-2010

Koz OKIT(TH BDT): 22 4830 (3917 39 1900, 3917 40 0000)

Harorosutens (noctasmnk): OSIMIECTRO ¢ OIPAHMYCHHON OTRETCTBEHHOCTBIO
Iponssoxctsento-Konmmepueckoe [peanpusrtue "MHATO" (Knporcxas o6, r. Kuposo-
Yenenx, yur. Hlxonsuasn, 1a).

Ocnosanse sLzaui pazperenss: TeXHUTCCKAT TOKYMEHTALMS, 2KTH H [POTOKON
TIPHEMOTHEIX HCILITAHHH TEXHHHECKHX YCTPOHCTB, 3AKMIONEHNE IKCIIePTHAET
npoMsimcH#oi Sesonacnoctn 000 "Texuollentp", per. No 47-TY-08625-2011

YeIoBHR NPUMEHCHNS:

1. OBecresenue COOTRETCTRIA NOCTARIACMOrO OBOPYIOBAHHA TPeGOBAHMAM CTAKAAPTOB,
HOPM, TIPaBii, PYKOBOJSIIMX JOKYMCHTOB, HHCTPYKIMIT B 0ONAacTH NPOMBIILICHHOM
GesonacHocTi, NeficTayromux s Poceniickoit degepaiun.

2. TlpumcHen#e NOCTABAAEMOro 0GOPY/IOBAHHS HA ONACHEIX NPOH3BOACTESHIEIX 00LEKTAX
B COOTBCTCTBHH € TeXHHYECKOH MOKYMEHTALMCH, PYKOBOACTBOM IO DKCIUIVATAIHA W
Macnoprom.,

Cpox neficTeua paspeiesus 10 22.03.2017
il e
N Pyxosonurens 3amaano-Ypansckoro
Mara spigaun  (22.03. ¥ N ynpannenus PocTexsansopa
= 3= AH. Korpanos




pErMcTP

3
#co 9001
CUCTEMA CEPTU®UKAIIUU T'OCT P

PETUCTP CUCTEM KAYECTBA

OPI'AH IO CEPTH®UKAIIMHA CUCTEM MEHE/UKMEHTA KAYECTBA
®I'Y «<KMPOBCKHI IEHTP CTAHJIAPTH3AIINM, METPOJIOT'MH U CEPTHOHUKATINN»
Poccns, IlpuBosokcknii penepanbubiii okpyr, 610035, r. Kupos, yu. Ilonosa, 9
Ne POCC RU.0001.13HC55

CEPTU®UKAT COOTBETCTBUSA
Bemyck 2. CMK ceprudunuposana ¢ asrycra 2008 r.

Beiman OGiecTBYy ¢ OrpaHHYEHHON OTBETCTBEHHOCTBIO

IMpoussoacTBenHo-Kommepueckomy [peanpustaio «MUTO» (OO0 ITKIT «MHUTO»)

Poccus, 613040, Kuposckas 06i1., r.Kuposo-Uenenx, yin.IlIkonsnas, 1a
HACTOSII[[Hﬁ CEPTU®HUKAT YAOCTOBEPSET:

CHCTEMa MCHE/DKMEHTA Ka4yeCTBa IPUMEHHUTENIBHO K IIPOCKTHPOBAaHHUIO,

pa3paboTKe, IPOU3BOACTBY U NOCTAaBKe M3JeHH U3 (PTOPOIMIACTOB

COOTBETCTBYET TPEBOBAHMSM
I'OCT P ICO 9001-2008 (MCO 9001:2008)

PassscHenns, kacarommecs obnacta ceprudukamu CMK, MoryT GbITh HOIYYeHBI
nyteM koHcynbTanui ¢ OO0 ITKIT «MUTO»

Perucrpamuonnsiii o POCC RU.UC55.K00008
Hara perucrpamua  25.07.2011 Cpoxk geiicteua go 25.07.2014
PyKoBOAHTE.I: Oprang fio-ce

CHCTEM MeHeIKMeH A Ka
OI'Y «Kuposckuii HC

.B. Enmman

4 45,//’ 7 M.A. JlanrykoBa

® ONUMOH



ana 3AMETOK



ana 3AMETOK

00O NKN «MUTO» , r. Kuposo-Yeneuk, Kupoeckas o6nacts. 2012r.



PekBusunTbl npeanpuAaTuA:

KpaTtkoe Ha3BaHwue: OO0 INKr1 “mmTO”

MHH 4341002904

Krn 431201001

OKB>3/ 25.24.2

OKIMoO 22955745

Appec Poccuna, 613040, Kuposckas

o6nacTb, r. Kuposo-YHYeneuk
yn. WikonbHana, a4. 1A

TenedoHbl/PpaKchbl (83361) 6-23-10, 6-13-76,
6-18-60

E-mail: mito@mito.ru

Http:// www.mito.ru

B BbiIXOgHbIE OoHU N (83361) 6-13-76, 6-18-60

B Hepabouee BpemsA

(pakcbi)

Pexum paboTbi: 8.00 - 17.00 (BpemMAa MOCKOBCKoOe)

NMoHepen bHNK-MATHULUAa

Mnare>kHble PeKBUu3nTbl:

PacueTHbIn cueT 40702810600040006744

B OAO Kb “XnbiHoB” r. Kupos
BUK 043304711
Kop. cuer 30101810100000000711

OTrpyBO‘-IHble PeKBU3NTDbI:

BaroHHan, KoHTenHepHasa 270306, Kupos-Kotnacckun INK/
Npyso6ara>k 270202, Kupos INK



