


E-MC

OCo0EHHOCTH THEBMATHYECKOTO PHBOAQ, JOCTOMHCTBA M HEIOCTATKHL - « « ¢« v ttv et ettt e e ettt e e et e e e e et e e e e e e et e e e e 2
OmpezeneHne pa3MepoB HCIOTHUTEIBHBIX YCTPOHCTB MHEBMATHUECKUX MIPHBOAOB. PacuéT TPAaHCHOPTHBIX YCTPOHCTB . . . oo v v e e e e e e e eeeen e 3
Bei6op uusapa. TeopeTHueckoe YCHITHe HUTHHAPA IBYCTOPOHHETO EHCTBHST - . « « ¢« vt v e ettt et et et e e e et e e e e e et e e e e e e e 4
D02 03300 0201781870201 3) 5 PP 5
TTreBMormuHAPEI CePUH TBC (SC) . o .o e e e e e e e e e e 5
TTHeBMOIMIHHAPBI CEPUH VB C . L o e e e e 6
MarorabapuTHbIe THEBMOLIMITHHIPBI SD . . . . .ottt et e e e e e e e e e e e e e e e e 7
TTHEeBMOIMITHHIPBI CEPHM RAL . . o .o et e e e e e e e e e e e e e e e 8
TTHEBMOLMITMHADPBI CEPUH LA S . . o o e e e e e e e e e e e e 9
TTreBmormuHApbI cepu FVBC, FXBC . . o e e e e 10
TTHeBMOLMIMHAPBE CEPUM EN L . o ot 11
TIHEBMOLMITMHADPBI CEPUH SE. . . o o ottt e e e e e e e e e e e e e e 13
TIHEBMOIMITHHAPBI CEPHH ST . . . o o ottt ettt e et e e e e e e e e e e e e e e e e e e e e e e e e 14
TTHEBMOIMIIHHIIPEI CEPHU VB Z . . o o e e e e e e e e e e e e 15
Kperutenus juist crannapTHbix THEBMOIMITHHAPOB CePUU TBC (SC) .. ..ot e e e e e e e e e et s 16
J S 0] (0] (< 1 s 1747 P 19
ANMapaTypa HOITOTOBKH BOBILYXA .« « . o e v vv et ettt et et e et e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 20
BIIOKH MOATOTOBKU BOBILYXA B COOPE . « « « o v vttt ettt et e et e e e e e e e e e e e e e et e e e e e e e e e e e e e e e e e e e e e 20
DUIIBTP-PETYIIATOPDBL . « .« v vt ettt ettt ettt e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 22
B 0 0) 2 0 01 5 17 Y 23
OUIBTPBL. PEIIE MABICHHUS . . .« . ottt ettt ettt e e e e e e e e e e e e e e e e e e e e 24
MacnopactbUIUTeI! (TYOPUKATOPBL). MAHOMETPBL . « . . ot v ettt ettt et ettt e e e e e e e e e e e e e e e e e e e e e e e e e e 25
DIEKTPOMATHUTHBIC KITATIAHBL. . « « .+« v v ettt et ettt ettt e et e et et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s 26
DJIEKTPOMATHUTHBIC KITAMIAHBL CEPHMU ZS . . . o .ottt ettt ettt et et e e e e e e e e e e e e e e e e e e e e e e e e 26
DIIeKTPOMArHUTHBIC KIIAMAHbl CEPHU SLP. . o o e e e e e e 27
DnexTpoMarHuTHBIE KIamaHbl CEPHU UW . . o oLttt e 28
DnexTpoMarHuTHBIE KianaHbl CePHU EMC . . o . o 28
DIeKTPOMAarHUTHBIC KIIAMIAHBL CEPHU ESV . o e e e e e e e 29
OnexrpomarauTasle Kinanansl cepur Q22XD m Q23XD . ... o 29
DIeKTpOMarHUTHBIC KIIAMIaHbI CEPHU B P . . o e e e e 30
DIEKTPOMAarHUTHBIC KIAMAHBI CEPHU ZS P . . o o e e e e e e e e e e e e e e 30
OnexrpomarauThble kinananbl cepur SLC (EWSLC) . . .. o 31
TaliMepbl U151 SMEKTPOMATHUTHBIX KITATTAHOB . « « .« ¢« vt e ettt et ettt et e ettt et e e e e e e e e e e e e e e e e e e e e e e e e e e e e 32
CepHT PU T . . L 32
KIanmaHbl € THEBMOYIIPABIIEHMEM . . .« « . o et v ettt et ettt e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 32
OneKTpOMarHUTHBIC KIIAMaHbl CePHH EQ . . o oL 32
TIHEBMOPACHIPEIEIIHTEIII . . . o . vt vt ettt ettt e et e e e e e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e 33
CepHA V2L 33
CopHL V2L 34
CoPHSL V3 . oo 35
COPHIST VS L ettt e 36
DI V D3 L e e e 37
PacnipenenuTeny ¢ MHEBMATHUECKUM YIIPABICHUEM . . .« . vttt e tte ettt ettt ettt e e e e e e e e e e e e e e e e e e e e e e e e e 38
TIMUTHI AL THEBMOPACHPEIEITITEIICH . . . . o o et vttt ettt e e ettt e e et e e e e e e e e e e e e e e e e e e e e e e et e e et et 38
ITHeBMaTHYeCKHe PACIIPEETUTENHN C MEXAHUUECKUM PYYHBIM U HOKHBIM YIIPABICHMEM . . . . oot eute et ettt e ettt e e e et e e e e e e e e 39
TTHEBMOKPAHBI CEPHU MR . . . o e e e e e 39
TTHEBMOKDPAHBI CEPUU R . . o ot et e e e e e e 39
TTHEBMOKDPAHBI CEPUH M. . o oot ottt ettt et e e e e e e e e e e e e e e e e e e e e e e e e e e 40
TIHEBMOKDPAHBI CEPUH U . . o oottt e e e e e e e e e e e e e e e e 40
TIHEBMOPBIMATH CEPHU H . . o o . ot 41
TIHEBMOMETATIM CEPHU F . . o o ot ettt e e e e e e e e e e e e 42
TTHEBMOKHOTIKH CEPUH M . . . oottt et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 43
TTHEBMOKHOIIKH CEPUU MU . . ottt e e e e e e e e e e e e e e e e e e e e 44
Ta0apPHUTHBIE PABMEPBI KHOIIOK. . « . .. o v e ettt et ettt e e e ettt e e e et et e e et e e e et e e e e et e e e e e e e e et e e 45
PYKOATKH CEPHU L . . . oot 46
ITHeBmonpoccenu. OOparHbie KinanaHbl. CKOAb3SIINE (OTCEUHBIC) KIATTAHDL . .« « . v et v ettt ettt et ettt et e et e e e e e e e e e e e e 47
Kiranans! 6sicTporo Boixiiona. I[lepexuHoOM KiianaH (JIOrH4ecKuil KinamaH “min’”). KilamaH IIIaBHOTO ITYCKA . . . ..o v v vttt e e et e e e 48
TTHEBMATHUECKHUE TPYOKH . « . . o« o ettt et e et et e et e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e et 49
TUIYLIHTEIIM .« o oo ettt e e e e e e e e 50
BoIcTpopa3bEMHBIE COCTUHEHHS (OBICTPOCBEMBL) .« . . ot v ettt ettt et et e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e it e 51
DUTHHTH. DUTHHTH € KPAHOM .+« o ot ettt ettt et e et et e e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 52

OOIYBOUHBIC ITHCTOMETBL HL PYTKH . « ¢ ¢ v vtv e ettt e e e ettt e e et et e e e et e e e e e e e e e et e e e e e e e e e e e e e e et e e e e 54



2 E-MC

Oco0eHHOCTH THEBMATHYECKOI0 npuBoaa, 10CTOMHCTBA U HEAOCTATKH

ITaeBMaTn4eckuit NpUBOJ NMPUMEHSETC B BEHTUIALIHUOHHBIX CUCTEMaAX, CUCTEMaAxX pOGOTOTeXHHKH, KpHOFeHHOﬁ TEXHHUKE, CBAPOYHOM ITPOU3BOJICTBE, XUMUYECKON
IIPOMBINUIEHHOCTH, IIéFKOﬁ, HI/IU_IGBOI\/'I, I‘OpHOI[OGBIBa}OH.Ieﬁ TMPOMBIIJICHHOCTAX U MHOTUX JIPYT'HX.

O6nacTb 1 MacTaObl IPIMEHEHHS THEBMAaTHIECKOT0 IPHBOA 00YCIOBIECHB! €r0 JOCTOMHCTBAMH U HEJIOCTATKAMH, BBITEKAIOIIUMU U3 0COOCHHOCTEH CBOIHCTB
BO31yXa. B oTiIHYMe OT XKUAKOCTEH, MPUMEHAEMBIX B THAPOIPHUBOAAX, BO3IYX, 00/IaaeT BHICOKOH CKUMAaEMOCTBIO H MAJIOH IUNIOTHOCTBIO B HCXOXHOM aTMOC(HEpPHOM
cocTostHUH (0K010 1,25 Kr/M 3), 3HAUUTETEHO MEHBIIEH BA3KOCTHIO M OONBIIEH TEKyUeCThIO.

HOCTOlleCTBa TMMHEBMAaTHY€CKOI'o NpuBoaa

1. IIpocmoma KoHCMPYKYUU U MEXHUUECKOZ0 0OCIYHCUBAHU.

HWsroroBnenne nerajeil MHEBMOMAIINH U THEBMOAIIAPATOB HE TPEOYET BHICOKOW TOYHOCTH U3TOTOBIEHHS U TEPMETH3AINE COEUHEHNUH, GIlaroiapst TOMy, 9TO
BO3MOXKHBIE YTEUKH BO3/IyXa CYNIECTBEHHO HE CHIDKAIOT 2P (eKTHBHOCTL paboTsl u KI1JI cucTembl. BHelHIE yTEUKH BO3LyXa YKOIOTHUECKH OE3BPEIHBI U
OTHOCHTEIBHO JIETKO YCTPAHSIOTCSL.

2. Iloxrcapo- u 63pvleobe3onacnocme.

Brnaronapsi 5ToMy JOCTOMHCTBY ITHEBMOIIPHBOZ HE HMEET KOHKYPEHTOB JULSl MEXaHHU3ALMH PaboT B yCIOBUSX, ONMACHBIX N3-32 BO3MOXKHOCTH BOCITIAMCHEHHMS 1
B3pBIBA r'a3a H MbLUIH, HAIPUMEP B MIAXTaX ¢ OOMIBHBIM BBICICHUEM METaHa, B HEKOTOPBIX XMMUYECKUX MIPOU3BOICTBAX, HA MyKOMOJIBHBIX IPEANPHATHUSX, T.C. TaM,
Jie HeJIOMyCTUMO HCKPOOOpa3oBaHue.

3. Haoéxcrnocmp p bl 6 Wup 0 30He MEeMNEPamyp, 6 yci06UaX NolIbHOU U 6IANCHOU OKPYICcarouiell cpeobi.

ITHeBMOIIPUBOL SBIISIETCS €ANHCTBEHHBIM HAIEKHBIM HCTOYHUKOM SHEPTHU ISl MEXaHU3aLMU PadoT B INTEHHOM M CBAPOYHOM IIPOU3BOACTBE, B Ky3HEUHO-
MIPECCOBBIX L[EXaX, B HEKOTOPBIX MPOM3BOJCTBAX 110 HOObIYE U ITepepaboTKe ChIphs U Ip. braronaps BEICOKOH HaA&KHOCTH ITHEBMOIIPHBO]] YaCTO HCIIOIB3YeTCs B
TOPMO3HBIX CHCTEMaX MOOWIBHBIX H CTAI[HOHAPHBIX MAIIHH.

4. Boicmpooeiicmeue.

TMocrynarenpHOE ABMXCHHE IITOKA THEBMOLILINHAPA BO3MOXKHO 10 15 M/c 1 Goiee, a 4acToTa BPAIICHHS BBIXOAHOTO Bajla HEKOTOPBIX THEBMOMOTOPOB
(mreBMoTypOuH) 10 100 000 06/MUH. DTO JOCTOMHCTBO B IOJIHOH Mepe Peal3yeTcs B IPUBOJAX IIHKINIECKOTO JeHCTBHS, 0COOCHHO IS
BBICOKOIIPOM3BOIUTEIBHOTO 000PY/IOBAHHSI, HAIIPUMEDP B MaHUITY/ISATOPAX, IPeccax, MallMHaX TOYCYHOI CBAPKH, B TOPMO3HBIX H (PUKCHPYIOIUX YCTPOICTBAX,
[PHYEM YBEIMYCHHE KOJINYECTBA OJHOBPEMEHHO CPadaThIBAIOIINX THEBMOLIINHAPOB (HAIPHMEP B MHOTOMECTHBIX IPUCIIOCOONCHHSIX IS 3a)KHMa JIeTajIei)
MPAaKTUYECKH HE CHIDKAET BpeMst cpabaTbiBaHus. Bomblirast CKOPOCTh BPAIATEIBHOTO ABIKCHHS HCIIONB3YETCsl B IIPUBOAAX CEIAapaToOpOB, HEHTPUYT,
nuT(OBaNBHBIX MAIIKH, GOPMAIIKH H Jp.

5. Bozmoorcnocms nepedauu nheemoInepzul Ha OMHOCUMENLHO DONbUIUE PACCHOAHUA NO MAZUCHMPATLHBIM MPYOONPOBOOAM U CHADICEHUE CHCAMBIM 6030YXOM
MHO2UX nompedumeneil, HanPUMep, 6 Hcene3Ho00POHCHOM MPancnopnie.

6. Omcymcmeue Heo0X00UMOCHU 6 3aUUIMHBIX YCMPOIICIMEAX 0 nepezpy3Ku 0asieHuem y nompeoumeneii.
TpeOyeMblii mpesies AaBIeHHs BO3/IyXa yCTaHABIMBACTCS OOIIMM IPEIOXPAHUTEIIBHBIM KIIAIaHOM, HAXOMSIIMMCS Ha ICTOYHHKaX ITHEBMOdHepruu. [IHeBMoaBUraTenu
MOTYT OBITh HOJHOCTBIO 3aTOPMOXKEHBI 0€3 ONTaCHOCTH HOBPEXKCHHS, i HAXOIUTHCS B 3TOM COCTOSHUH JUTUTEIBHOE BPEMsL.

7. Bezonacnocms ona oﬁcﬂy.m‘ueammezo nepconana npu cobniooenuu oﬁmux npasuj, UCKIouarnuwux MexaHuuecKuil mpaemamusm.

8. Yayuwenue np p usp 20 NPOCMPAHCMEA 3a CHéM OMpadoOManHo2o 6030yxa.
3TO0 CBOWCTBO OCOOEHHO MOJIE3HO B TOPHBIX BHIPAOOTKAX M MOMEIIEHUIX XMMHUUECKUX U METANI000pabaThIBatOLIMX IPOU3BOJCTB.

9. Heuyscmeumensnocms K paouayuoHHOMY U 31eKmMPOMAZHUMHOMY U3TYYeHUIO.
3TO TOCTOMHCTBO MIMPOKO HCHONIB3YETCs B CUCTEMaX YIPaBICHH KOCMUYECKOH, BOCHHON TEXHUKOH, B aTOMHBIX pEaKkTOpax M T.II.

HeCMOTpﬂ Ha BBILICOIMUCAHHBIC NOCTOMHCTBA, IIPUMEHACMOCTh ITHEBMONIPHUBOJAA OrpaHUYUBACTCA B OCHOBHOM 3KOHOMHWYECKUMH COOGpa)KeHI/IﬂMI/I n3-3a OOJBIINX
IOTEPb SHEPIUU B KOMIIpECCOPAX U IMHEBMOJABUIATEIIAX, a TAKKE APYTrUX HEAOCTATKOB, ONIMCAHHBIX HUKE.

1. Bovicokas cmoumocms nHeemMoIHepul.

KI1J] maeBMomprBoAa 00b19HO 5-15 %. Bo Muorux ciygasx KI1J moxet ObITh 1 % u MeHee. I1o 3Toif npr4nHe MTHEBMOIPHBO/ HEe IIPUMEHSETCS B MallliHAX C
JUIHTETIBHBIM PEXUMOM PaOOTHI X OONIBIIOH MOIIHOCTH, KPOME YCIOBUH, HCKIIOYAIONINX IPUMEHEHUE dIeKTPOIHEPIUH (HaIpHIMep, TOPHOAOOBIBAIONINE MAIIIHHEI B
[IaXTaX, ONMACHBIX COJePIKaHHEeM Ta3a).

2. OmnocumensHno 001601 8eC U 2A0APUMBL NHEEMOMAUIUH U3-30 HU3KO20 PaboUez0 0as1eHUs.

3. Tpyonocms obecnevenus cmaduIbHOU CKOPOCMU OBUNCEHUS 8bIXOOHO020 36€HA NPU NEPEMEHHOT 6HeUIHell HAZPY3Ke U €20 PUKCAUUY 8 RPOMENCYMOUHOM
nonoxcenuu.
HecmoTpst Ha 3TO, MEXaHWYECKHE XapaKTEPHCTHKH THEBMOIPHUBOAA B HEKOTOPBIX CIIyYasiX sSBISIOTCS U €ro JOCTOMHCTBOM.

4. Buvicoxuit yposenv wiyma, oocmuzarowjuii 95-130 05 npu omcymcmeuu cpedcme 0is €20 CHUHCEHUS.
Hawubosnee 1yMHBIMU SBIISOTCS HOPIIHEBBIE KOMIIPECCOPHI ¥ ITHEBMOJIBUTATENN, 0COOCHHO MTHEBMOMOJIOTHI U IPYTHE MEXaHU3MBbI YIapHO- IUKIMYECKOTO ACHCTBUSL.

5. Manaa ckopocms nepedauu cuznana (Ynpasnaouiezo UMRYabCa), YUMo nNPUEOOUmM K 3anazobléanulo 6bINOIHEHUA Onepayuil.
CKOPOCTB MPOXOXK/ICHUS CUTHAJIA PaBHA CKOPOCTH 3BYKa M, B 3aBUCHMOCTH OT JJaBJI€HHs BO3/1yXa, COCTaBIsAeT npuMepHo ot 150 1o 360 m/c.

Hepeqncnel—mme HEIOCTAaTKU MOT'YT OBITH YCTpaHCHBI IPUMEHECHUEM KOMGI/IHHpOBaHHLIX TTHEBMODJJICKTPHUYCCKUX WJIA THEBMOTMAPABIMYCCKUX IIPUBOIOB.
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OmnpenesieHue pa3MepoB HCHOJHUTEIbHBIX YCTPOMCTB MHEBMATHYECKHUX NPUBOIOB

BricTpoaelicTBue MHEBMOIPHBO/IA ONPEAEIIAETCS MIPOIYCKHON CHOCOOHOCTBIO MOBOASIIEH U BBIXJIONHOM MarucTpaine. [loaToMmy nmapamerpbl MarucTpasiel JOIKHbI
BBIOMPATHCS B COOTBETCTBHE C 3aJaHHBIM BpeMEHEeM cpabaThIBaHKs yCTpoiicTBa. OHAKO HA MPAKTHUKE CeYeHHe TPyOOIIpOBOIa M yCTaHABINBAEMOIl Ha HEM almapaTypel,
BBIOUpaeTcss 0OBIYHO PaBHBIM MPOXOJHOMY CEUESHHIO IIPUCOEANHUTEIBHBIX KAHATOB K HCIIOIHUTEILHOMY yCTPOHCTBY, HE3aBHCHMO OT TpeOyeMoro ObICTpOAeCTBUSL.
B GonmpmmHCTBE CIydaeB pe3yabTaTOM TaKOTO BBIOOpA ABIAETCS MM U3IUIIHAS BEIHYMHA IPOIYCKHOH CIOCOOHOCTH CHCTEMBI, YTO BEAET K YBEIHUYCHHUIO €&
rabapuTOB, MIIH HEJOCTATOYHAs €€ BEIMUHMHA, B Pe3yJIbTaTe 4ero He 00eCIeunBaeTCs CKOPOCTh CPAOATHIBAHUS CHCTEMBI.

3akHMHBIE YCTPOICTBA XapaKTePHU3YIOTCsl MaJION BETMIMHON pabodyero Xoaa ¥ He3HaYMTEIbHOH HArpy3Koii B HepUO/ ABIKEHHS pabodyero oprata.

TInomass MoNepeaHoOro CedeH s ITHEBMOLIMIIMEIPA S onpesenseTcs no 3ananHomy yeunmuio F - saxnma usnenus. C yuérom kosddurinenta 3amaca nojaraeM, 4ro 310
yCHIIHE cO31aéTCs PH NaBjIeHHH B paboueii monocty, paaom 0,9p , TIe p - IaBIEHHUE B MATHCTPAIH, P, - aTMOC(EPHOE NaBJIeHHE.

F.=S(0.9p,p,,) (1)
S=F_ /(P (0.9-P, /P )) 0
S=nD%/4 3)

13 dpopmynsl (3) onpeaensem auamerp D nHEBMOLMIUHpA.

Pac4éT TpaHCIOPTHBIX YCTPOUCTB

Ecin mTOK HCTIONHATENIBHOTO YCTPOUCTBA PAcHONIOXKEeH TOPU30HTAIIBHO, TO B IIEPHOL ABIDKEHHS pabovero opraHa Ha IMOpIICHb NeHCTBYeT CHila:
F=F +F,, 4)
rae F -cuna tpenus, F,- macca nepemeraemoro rpysa.
ITpu BepTHKAJIBHOM PACHOJIOKEHHU THEBMOIMIMHAPA CyMMapHOE yCHIINE Ha IOPIIHE:
F=F +F +F <(p,D,,)S, )
e F3- BEC MOPIIHS.
JU1s onpeseNeHus IIOMaH HOIIEPEIHOT0 CeUeH s S ITHEBMONIIHHpA 3a/IaJUM [apaMeTp Harpy3KH:

n=F/p S (6)
n 05 | 06 | 0,63 | 0,65

p,, 6ap 4 5 6 7
I1p¥ ropu30HTaIBHOM PACHOIOKEHHH THEBMOLIMIIHHADA!
F=F +F, %)
n=(F +F)/(p,S) (®)
Ha ocHOBaHWM MPAaKTHYECKAX UCCIICTOBAHMIL:
F =oF=a(F +F,), )
otkyza F=F,(a/(1-a)) (10)

rae a =0,240,3 — ko3 PUIHEHT, yUUTHIBAIOMINK CHITy TPEHHS.
Tocne noncranoBku BeipaxeHus (9) B (8) u, perast OTHOCUTENBHO S, MOJIYyYUM:

S=F,/(np,(1-a)) (11)
Ecnyu nHEBMOIMIMHIP PaCcTIONOKEH BEPTHKAIBHO M IPOU3BOANTCS MOABEM Ipy3a, TO BeipaxkeHue (11) mpumer Bua:
S=(F +F,)/(np,(1-a)) (12)

W3 Bepakennit (11) u (12) n ncrions3ys Beipaxkenue (3) onpenernseM guameTp D TpeGyeMoro MHEBMOIMIINHADA.

Tax kak Bec F, IBIDKyIMXCS 9acTel THEBMONMINHIPA HEM3BECTEH, €TO MPHONMKEHHO 3a/1af0T B 3aBHCHMOCTH OT Beca rpysa F, Ha OCHOBaHMH KOHCTPYKTHBHBIX
CO00OpaKeHUI.



Bo106op nniaunapa

TIpu BBIOOpE LMIMHAPOB Yallle BCETO UCMOIB3YIOTCS PACYETHBIM WM TaOMUYHBIH METOIbI. Pacu€THBIl METONl HAYMHAIOT C ONPENENICHUS YCHIIHS, Pa3BUBAEMOI0 Ha
ITOKE. DTO YCHUIIUE 3aBUCHUT OT JMaMeTpa HOPIIHS, pabodero gaBIeHHs WIH cuil TpeHus. [Ipu onpeneneHHn TeOpeTHIECKOTO YCUIIHS PACCMaTPHBAIOT OCEBOE YCUITHE
Ha HEMOJBIDKHOM IIITOKE, a CHIIaMH TPeHHUs IpeHeOperaioT. TeopeTuueckoe ycuiue Ha mrToke F paBHO Mpou3BeIeHNIO IUIOMAIH S IOPIIHS U pabodero JaBIeHUs P:

F=Sp

Jlnst nuTMHApPa JBYCTOPOHHETO ISUCTBHS YCUIIHE Ha IITOKE ONPeessIeTcs o hopMynaMm

HIPH IIPSIMOM XOJIe IITOKA (BBIABIKEHHN)

F =h(n/4)D?p,

a pu 00paTHOM X0/ie (BTATHBAHUH)

F =h(n/4)(D*-d*)p,

rae h — koaddunment Harpysku (h=0.7 npu MOCTOSHHON HarpysKe, pHU 3HAKONEPEMEHHOW TUHAMHYECKOil Harpyske, h=1 mpu pabore ¢ TOpU3OHTAIBHO

nepeMeIaeMoi Harpy3ke ¢ TpeHnem), D — muamerp nopiss, d — quameTp MmTokKa, p — pabodee AaBIeHHE.

JUts iTHHpa OJHOCTOPOHHETO AEHCTBHS (C MPYKMHHBIM BO3BPATOM) YCUIIME IITOKA Ha IITOKE TOJIBKO IIPH IPSIMOM XOIE
— 2.
F,=h(n/4)D*p-F,
e F — ycuue NpyuHBI B KOHIIE X0/1a.
Hcnons3ys pacu€THEIN METOJ], MOXKHO PEIINTh 00paTHYIO 3aady U IPH 3aJaHHOU Harpy3Ke Ha IMITOKE M3 IPUBEAEHHBIX (OPMYII OIPEASIIUT TUaMETpP MIITHHApA.

YacTo npu onpeieeHn! pa3MepoB LWIMHIPOB HUCIOJIB3YeTCs TA0MMYHBIN MeToA1. Hrke npuBeaeHb! TaOaHIIbI U1 ONPEeIICHUS TEOPETHYECKOM CHIIBI JUIS LIMJIHHAPOB
JIBYCTOPOHHETO M OJIHOCTOPOHHETO JACHCTBUSL.

Teopernueckoe ycujime UMJIMHAPOB ABYCTOPOHHero aercreus (H)

Jannsle B Tabnuie npuBeaeHs! as h=1.

0 TIOPILIHS ¢ WITOKA Hanpagnenue g%}ﬁg%; Hasrerne (MIla)
M) () AeHCTBI nopiis (M) 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9 1.0
TOJIKAHUE 28.3 5.66 8.49 11.3 14.2 17.0 19.8 — — —
6 3 BTSATUBaHUE 21.2 4.24 6.36 8.48 10.6 12.7 14.8 - - -
10 4 TOJIKAHHE 78.5 15.7 23.6 314 39.3 47.1 55.0 - - -
BTSTUBAHUE 66.0 13.2 19.8 26.4 33.0 39.6 46.2 — — —
TOJIKAHUE 201 40.2 60.3 80.4 101 121 141 — — —
16 > BTSTMBaHUE 181 36.2 543 72.4 90.5 109 127 - - -
20 3 TOJIKAHUE 314 62.8 94.2 126 157 188 220 251 283 314
BTATMBaHHE 264 52.8 79.2 160 132 158 185 211 238 264
TOJIKAHUE 491 98.2 147 196 246 295 344 393 442 491
2 10 BTATUBaHHE 412 82.4 124 165 206 247 288 330 371 412
TOJIKAHUE 804 161 241 322 402 482 563 643 724 804
32 12 BTSATUBaHUE 691 138 207 276 346 415 484 553 622 691
1 TOJIKAHHE 1260 252 378 504 630 756 882 1010 1130 1260
40 BTATUBAHUE 1100 220 330 440 550 660 770 880 990 1100
TOJIKAHHE 1260 252 378 504 630 756 882 1010 1130 1260
16 BTATUBaHUE 1060 212 318 424 530 636 742 848 954 1060
50 20 TOJIKAHHE 1960 392 588 784 980 1180 1370 1570 1760 1960
BTSTUBaHUE 1650 330 495 660 825 990 1160 1320 1490 1650
TOJIKAHUE 3120 624 936 1250 1560 1870 2180 2500 2810 3120
63 20 BTSATUBaHUE 2800 560 840 1120 1400 1680 1960 2240 2520 2800
%0 25 TOJIKAHHE 5030 1010 1510 2010 2520 3020 3520 4020 4530 5030
BTATHMBaHHE 4540 908 1360 1820 2270 2720 3180 3630 4090 4540
100 30 TOJIKAHHE 7850 1570 2360 3140 3930 4710 5500 6280 7070 7850
BTATUBaHNE 7150 1430 2150 2860 3580 4290 5010 5720 6440 7150
125 16 TOJIKAaHUE 12300 2460 3690 4920 6150 7380 8610 9840 11100 12300
BTATHBAaHUE 11300 2260 3390 4520 5650 6780 7910 9040 10200 11300
140 36 TOJIKAHHE 15400 3080 4620 6160 7700 9240 10800 12300 13900 15400
BTSATUBAHUE 14400 2880 4320 5760 7200 8640 10100 11500 1300 14400
TOJIKAaHHE 20100 4020 6030 8040 10100 12100 14100 16100 18100 20100
160 40 BTATHBAaHUE 18800 3760 5640 7520 9400 11300 13200 15000 16900 18800
180 45 TOJIKAHHE 25400 5080 7620 10200 12700 15200 17800 20300 22900 25400
BTSATUBaHHE 23900 4780 7170 9560 12000 14300 16700 19100 21500 23900
200 . TOJIKAHHE 31400 6280 9420 13600 15700 18800 22000 25100 28300 31400
BTSATUBaHHE 29500 5900 8850 11800 14800 17700 20700 23600 26600 29500
TOJIKAHUE 49100 9820 14700 19600 24600 29500 34400 39300 44200 49100
250 60 BTATHBAaHHE 46300 9260 13900 18500 23200 27800 32400 37000 41700 46300
300 20 TOJIKAHHE 70700 14100 21200 28300 35400 42400 49500 56600 63600 70700
BTATUBAHHE 66800 13400 20000 26700 33400 40100 46800 53400 60100 66800




ITHeBMOUMJIHHAPBI

[THeBMOIMIUHAPHI NIpeIHa3HAUECHBI I IpeoOpa3oBaHusl SJHEPIUH CKAaTOTro BO3yXa B MEXaHHUECKOe IMHEHHOE IepeMelleH e A1 MoabEMa, CABUTa C CHIIOH Ipomop-
LHOHAIBHOH AuaMeTpy pabodyero NUIMHAPA U JaBICHHUIO MOABEJEHHOTO CKATOro BO3LyXa.

+ Cepus TBC (SC)
Crangaptabie nuusapsl cepun TBC (SC)

Texuunyeckue XapaKTepUCTHKH

Tun nunuHapa JIByCTOpOHHETrO AeiicTBUs
OuMHIIeHHBII CHKATBIIT BO3/YX € PaCIbUIEHHBIM MAcJIOM WK Oe3 Hero,
OHEProHOCUTEb
TOHKOCTh OYHMCTKHU 25 MKM
PaGouee nasnenue 1-9 6ap (0,1 - 0,9 MIIa)
CKOpOCTh X0/1a MOPIIHS 50...800 mm/c

- 5...+70°C (06bIYHOE IPUMEHEHUE)
PaGouas Temmeparypa

-20...+70°C (¢ cyXuM BO3LyXOM)

JluameTp mopuHs 32-40-50-63-80-100-125-160-200 mm
Xop mrToka MHEBMOLMIIHHAPA 0...2000 Mmm
JemndupoBanue Ecrts, perynupyemoe

I'aGapuTHBIe H IPUCOETMHUTEIbHBIE Pa3Mepbl

JuameTp,MM A B C D E
32 140 47 93 25 32
40 142 49 93 32 34
50 150 57 93 35 42
63 153 57 96 35,5 42
80 182 75 107 47 54
100 188 75 113 47 54
Jnamerp,Mm F G H 1 J K L M N o P Q R S T A4 W S
32 15 27,5 22 17 6 M10x1,25 Mox1 9.5 13,7 1/8 | 3,5 7.5 7 45 33 12 10 45
40 15 27.5 24 17 7 M12x1,25 Mox1 9,5 13,5 1/4 6 82 9 50 37 16 14 50
50 15 27,5 32 23 8 Mi6x1.5 Mox1 9.5 13,5 1/4 | 85 82 9 62 47 20 17 62
63 15 27,5 32 23 8 Mi6x1,5 M8x1,25 9.5 13,5 3/8 7 82 8,5 75 56 20 17 75
80 21 33 40 26 10 M20x1,5 M10x1,5 11,5 16,5 3/8 10 9,5 14 94 70 25 22 94
100 21 33 40 26 10 M20x1.,5 M10x1,5 11,5 16,5 12 11 9.5 14 112 84 25 22 112
BHyTpeHHsIsl KOHCTPYKLHSI U MaTepHaJl
Io3. Haumenoanue, marepuan Io3. HaumenoBanue, matepuan
1. | Taiika mroka, cTanb 10. | MarauTtHOE KOJIBLO (HE Ha BCEX LIMIMHAPAX)
2. | llITok mopmiHs, CTadb C TBEPIABIM 11. | KoMIieHCaAIMOHHOE KOJIBIIO, TIOJTHaMU/T LZ /@ L4 15
XPOMOBBIM IIOKPBITHEM (PA66) [/ /
3. | Mamxera mroka, nepoynan (NBR) 12. | T'mib3a, aHOUPOBAHHBII AJIFOMUHUH 16
Brynka mtoxa, natyns, PTFE 13. | IopuieHs, aTrOMUHHEBBIH CIIIaB ]
5. | Ilepennsis KpbIlIKa, aHOTUPOBAHHBIN 14. | YinoTHuTEnbHOE KOJIBIIO BHHTA Aeardepa,
ATIOMHHHI nepbynan (NBR)
6. | Mamxera nemndepa, nepoynan (NBR) 15. | BuHT perynupoBkH aeMrpupoBaHUs,
OLIMHKOBAHHAsS CTallb
7. | YnnotHutenbHOe Konblio, nepOyHan (NBR) [ 16. | 3agHsis KpbliliKa, aHOAUPOBAHHBIN aTFOMUHUI
8. | YnotHuTeIbHOE KOJIBLO TOKA/mopIHs, | 17. |3amspKHOM BUHT, yrIepoancTas CTaib
nepOynas (NBR)
9. | Mamxera nopuss, nepoynan (NBR) 18. | CrsmxHOM 60T, yIIepoaucTas craib

K mumunpapam cepun TBC (SC) moctaBisioTest peMKOMIUIEKTEL. OTAEIEHO MOXKHO IIPHOOPECTH:
* KPBIIIKH OUIHHApA ¢ JeMI(epHbIMU BUHTaMH (Ha cxeMe Hinke Ne 4, 5, 6, 21)
* YIUIOTHHUTENbHBIC KONIbIIA, MAHKETHI, BTyIIKA (Ha cxeme Hinke Ne 3, 8, 9, 10)
* MOPIICHb C MAHXKETAMH, HATIPABJISIFOIIMM M MATHUTHBIM KOJIBLIOM, T'aifKoil Ha ITOK, MIai00ii-rpoBep 1 KpenéKHbIM BUHTOM (Ha cxeme Himke Ne 1, 15, 16, 17, 19, 20)

YerpoiicTBO NHEBMOLMJIMHIPA

1 — raiika; 2 — raiika CTATHBAOLIEH MMMWIBKK; 3 — MakeTa mTokKa; 4, 21 — kpbiuky muaneapa; 5, 10, 14 — 0-06pa3Hoe KoJbL0; 6 — BUHT PEerylIupoBKH AeMidepa;
7 — yIUIOTHEHHE; 8 — caMOCMa3bIBAOLMIACS MOAIIUITHUK; 9 — YIUIOTHUTENIbHOE KOJIb1lO; 11 — rmiip3a; 12 — craruBaronye Wimibky; 13 — mrok nopuss; 15 —
MOPIIHEBOE KOJIBLIO; 16 — IPOTHBOM3HOCHOE KOJIBLIO ; 17 — MOpLIEHb ¢ MATHUTHBIM KOJIbLoM; 18 — 1maiiba; 19 — mraitba rposep; 20 - BHHT.



Cepus VBC

s E MC

Cranpgaprhblie nHeBMoLmMHApsL cepun VBC. CoorercTBytoT cranaapty 1SO6431, ISO15552.

TexHHYeCKHE XapPAaKTePHUCTHKH

Tun munuHapa

JIByCTOpOHHETO JIeHCTBHS

OHEpProHoCUTEb

OuHIeHHBIH CKATHIN BO3/LYX C PACIBUIEHHBIM MaciIoM min 6e3
HEro, TOHKOCTb OYUCTKH 25 MKM

Pabouee naBnenne

1-96ap (0,1 - 0,9 MITa)

CKOpOCTh X0/1a MOPIIHS

50...800 mm/c

- 5...+70°C (06bI4HOE MPUMEHEHHE)

PaGouas Temneparypa

- 20...+70°C (c cyxum BO3yXOM)

JlnameTp nopuHs

32-40-50-63-80-100-125-160-200 Mmm

MarHuTHOE KOJIBIIO Ha TIOpIIHE

ITo TpeGoBanuio

Xox mToka ITHEBMOLTMJIINHpa

0...2000 mm

JemndupoBanue

Ects, perynmupyemoe

BHYTpeHHsISl KOHCTPYKIMS M MaTepuaj

Mos. HaunmenoBaHue, MaTepua o3 HaunmenoBaHue, MaTepua
1. |Taiika mToka, CTamb 10. | MarHuTHOE KOJBIIO (HE Ha BCEX
LIHHAPAX)
2. |IlToK mOpIIHS, CTANb C TBEPABIM 11. | KoMmrneHcarmoHHOE KOJIbIIO, TTOIHAMHUJL 1 2 3 5 6 7 8 91
XPOMOBBIM IIOKPBITHEM (PA66) =0 A\
3. |Mamxkera mroka, nepOynan (NBR) 12. |T'unb3a, aHOAUPOBAHHBIH ATFOMUHUI ‘ [ \
4. | Brynka mtoka, natyns, PTFE 13. |IlopuieHb, aTFOMIHUEBBIN CILIAB /
5. |TlepenmHss KpbllIka, aHOAUPOBAHHBIN 14. | YruioTHHTENBHOE KOMBIO BUHTA
ATIOMUHHIN neandepa, nepoynan (NBR)
6. |Mamxera nemndepa, nepoynan (NBR) 15. | BUHT pery;MpoBKY AeMII)UPOBAHUS,
OLIMHKOBAHHAS CTaJlb
7. | YnnorHuTenbHoe KoibLo, nepbyHan (NBR) [ 16. |3amHss KpblllKa, aHOXHPOBAHHbII
AIFOMUHUI
8. | YIIOTHHUTEIBEHOE KOJIBLIO IITOKA/TTOPILIHS, 17. |3aTsHKHOM BUHT, yIIIepoaucTas CTalb
nepOynan (NBR)
9. |Mamxera nopmssi, nepbynan (NBR) 18. | CrsoxHoit 6onT, yriiepoaucras cTaib
T'aGapuTHBIE H IPHCOEIHHHUTEIbHbIE Pa3Mepbl
JluameTp,Mm A B C D E F G H 1 J K
32 142 48 94 30 32 16 27,5 22 17 6 M10x1,25
40 159 54 105 35 36 18 29 24 19 7 M12x1,25
50 175 69 106 40 44 25 30 32 24 8 Ml16x1,5
63 190 69 121 45 44 25 31 32 24 8 Ml16x1,5
80 214 86 128 45 56 30 35 40 30 10 M20x1,5
100 229 91 138 55 59 32 36 40 30 10 M20x1.5
125 279 119 160 60 74 45 46 54 41 13,5 M27x2
160 332 152 180 65 94 58 50 72 55 18 M36x2
200 347 167 180 75 110 57 50 72 55 18 M36x2
Jlnamerp,MM L N 0] P Q R S T \%4 W
32 Moéx1 13,5 G1/8 4 75 7 47 32,5 12 10
40 M6x1 16 G 1/4 6 9,5 9 53 38 16 13
50 M8x1 18,5 G 1/4 8,5 6,7 9 65 46,5 20 17
63 M8x1,25 19 G3/8 6 7.7 9 75 56,5 20 17
80 M10x1,5 19 G388 10 S 13.5 95 72 25 22
100 M10x1,5 18 G1/2 12,5 10 14,5 115 89 25 22
125 M12 23 G1/2 14 12 14 140 110 32 27
160 Ml6 25 G 3/4 15 12 20 180 140 40 36
200 MI16 25 G3/4 15 12 20 220 175 40 36




E-MC
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« Cepus SD
Cepust KOMIIAKTHBIX JIETKUX MHEBMOLMINHAPOB. Kopmyc uMeeT na3 Juis KpemnaeHus: 6eCKOHTAKTHBIX FePKOHOBBIX IaTUHKOB.
TexHH4YecKkHe XapaKTePpUCTHKHU
Tun numHapa JIBycTopoHHero aeicTBus
3 OuMHIeHHbIH CKaThI BO3YX C PACTBUIEHHBIM MacIoM WiH 6e3 Hero,
HeproHocutreny TOHKOCTb OYHUCTKHU 25 MKM
PaGouee naBnenue 1 -9 6ap (0,1 - 0,9 MIla)
0 12-40 9 50-63 @ 80-100
CKOpOCTh X0/1a TIOPILIHS
30...500 mm/c 30...350 mm/c 30...250 mm/c
-5~ +70°C (06bIyHOE IPEMEHEHHE)
PaGouas Temmeparypa
-20...+70°C (c cyxuMm BO3yXOM)
Jnamerp nopurss 12-16-20-32-40-50-63-80-100 Mmm
MarnutHo€ KOJIBIO Ha OPLIHE Tlo TpeGoBaH¥t0
XoJ NOpIIHS MTHEBMOLMIHHAPA 0...150 mm H
Jlemnduposanue JlemmndepHas noaymka 7 [
T 1
TabapuTHBIE M IPUCOEIHHHUTEIbHbIE Pa3Mepbl
012 -16 220 -100
A+ RRR R =P3 ~F3_
S B1 C + XX X XXX M_ P4 P4
M P3 P3 T ‘
ﬂ‘ ‘ﬂ. - - |
LL{ . T
! Tl 8 3 7
8 {j """""""""""""" Ej w
Q.0
— 1 N1 2-0 N1
w N1\ 2.0 N1 H_JLG
=& B1 C + R X RN
A A + XXX K [
- Kommnuiexranus ¢
CraHaapTHbId THI Marmnolia D F E G K1 L M N1
A Bl C A Bl C Mok <10 | ITok >10
12 22 5 17 32 5 27 - 6 4 1 M3x0,5 10,2 2,8 6,3
16 24 5,5 18,5 34 5,5 28,5 - 6 4 1,5 M3x0,5 11 2,8 7,3
20 25 5,5 19.5 35 5,5 29,5 36 8 4 1,5 M4x0,7 15 2,8 7,5
25 27 - 21 37 6 31 42 10 4 2 M5x0.8 17 2.8 8
32 31,5 7 24,5 41,5 7 34,5 50 12 4 3 Mox1 22 2.8 9
40 33 7 26 43 7 36 58.5 12 4 3 M8x1,25 28 2.8 10
50 37 9 28 47 9 38 71.5 15 S 4 M10x1.5 38 2.8 10,5
63 41 9 32 51 9 42 84.5 15 S 4 M10x1.5 40 2.8 11.8
80 52 11 41 62 11 51 104 15 [ 20 6 5 M14x1.5 45 4 14.5
100 63 12 51 73 12 61 124 18 [ 20 7 5 M18x1.5 55 4 20,5
N3 [0) P1 P3 P4 R N T1 T2 U \Y W X Y
12 6 M5x0,8 6,5(4,2)M5x0.8 12 4.5 - 25 16,2 23 1.6 6 S - -
16 6,5 M5x0,8 6,5(4,2)M5%0,8 12 4,5 - 29 19.8 28 1,6 6 5 - -
20 - M5x0,8 6,5(4,2)M5x0,8 14 4.5 2 34 24 - 2,1 8 6 11,3 10
25 - M5x0,8 8,2(4,6)Mox1 15 5,5 2 40 28 - 3.1 10 8 12 10
32 - 1/8 8.2(4.6)M6x1 16 5.5 6 44 34 - 2,15 12 10 18.3 15
40 - 1/8 10(6,5)M8x1,25 20 7,5 6,5 52 40 - 2,25 16 14 21,3 16
50 - 1/4 11(6,5)M8x1,25 25 8,5 9,5 62 48 - 4,15 20 17 30 20
63 - 1/4 11(6,5)M8x1,25 25 8,5 9,5 75 60 - 3,15 20 17 28.7 20
80 - 3/8 14(9,2)M12x1,75 25 10,5 10 94 74 - 3,65 25 22 36 26
100 - 3/8 17,5(11,3)M14x2 30 13 10 114 90 - 3.65 32 27 35 26
BHyTpeHHsIsl KOHCTPYKIUS H MaTepHAaJ
Io3. HaunmeHnoBanune Tlo3. HaumeHoBaHue
1 3ajHsIs KpBILIKA, aHOAUPOBAHHBIN 7 IpoTtuBoynapHas aemdepHas
| amromuHUMi * | moxyuka, nepoynan (NBR)
2. | CronopHO€ KONBIIO, CTaJb 8. Kopmyc LUITHHAPA, AHOIMPOBAHHBIA
ATIOMUHUN
3. | Mamxera, nepoynan (NBR) 9. | Mamxera mToka, nepOyHan (NBR)
IIpotuBoynapHas nemndepHas IMepeqHsst KPBIIIKA, aHOAUPOBAHHBIH
4. 10. o
noxyika, nepoynan (NBR) ATIOMHUHHI
5 TopieHs, aHOAMPOBaHHbIH 1 IToK nopuIHs, XpOMUPOBAHHAS
| amroMuHMI | ymepoauctas cranp S45C
6. | Mamxera nopuns, nepOyHan (NBR) | 12. | Taiika mroka, yriiepoaucTas cTaib




« Cepus RAL

Kpynible 3aBasiblioBaHHbIE MUHULIMIIMHAPBI cepurl RAL.

TexHu4YecKHe XapaKTePUCTHKH

Tun nunuHapa

JIByCTOpOHHETO JIeHCTBHS

DHEpProHOCHUTENb

TOHKOCTh OYUCTKH 25 MKM

O‘IHLHGHHLIﬁ CXKATBIN BO3yX C paCl’[I)IJ'IéHHBIM MacJioM wiu 6e3 HCTO,

Pabouee naBnenue

1-96ap (0,1 - 0,9 MIla)

CKOpOCTh X071a TOPIIHS

50...800 mm/c

Pabouas temmneparypa

-5~ +70°C (00bIYHOE TPUMEHEHHUE)

- 20...+70°C (c cyxuM BO3LyXOM)

JuameTp nopuHs

16-20-25-32-40 MM

MarHuTHOE KOJIBIIO Ha TIOpIIHE

TTo tpeGoBanuio

Xop mopuIHs MTHEBMOIWINHAPA

0...1000 Mmm

JemndupoBanue

JemrnbepHas moayika

TI'aGapuTHBIE M IPUCOETUHUTEIbHBIE Pa3Mepbl

A + XXX K KREX
B C + XX K K D
E F G G _|S
H M G2 G2l R
5 AR 2-X
> [ _LA
@L L] Ll
: B — — ¢
_/ \
K w/ L
A Al A2 B C D D1 E F G H 1 J K
16 106 - - 36 56 14 - 22 14 11 16 10 6 Mo6x1
20 131 122 110 40 70 21 12 28 12 16 20 12 6 M8x1.25
25 135 128 114 44 70 21 14 30 14 16 22 17 6 M10x1.25
32 141 128 114 44 70 27 14 30 14 16 22 17 6 M10x1.25
40 165 152 138 46 92 27 14 32 14 22 24 17 7 M12x1.25
L M P [0) R R1 S U v W X AR AX AY
16 Mi6x1.5 12 6 12 12.5 - 7 20 6 5 M5 6 27 24
20 M22x1.5 10 8 16 19 10 12 29 8 6 G1/8 7 33 29
25 M22x1.5 12 8 16 19 12 12 34 10 8 G1/8 7 33 29
32 M24x2.0 12 10 16 25 12 15 39.5 12 10 G1/8 8 37 32
40 M30x2.0 12 12 20 25 12 15 49 16 14 G1/4 9 47 41
BHyTpeHHsAs1 KOHCTPYKIHUSI H MaTepHaJ
ITo3. HaunmenoBanue ITo3 HaunmMeHnoBanue
1. | Kpenesxnas raiika mroka, 9. |IporuBoynapHast zlemn(gefgna;{
YIJIEPOJUCTAst CTallb nojyka, nepoynan (N
2. | lITok nopuHs, XpOMHpOBaHHAS 10. | Mamxera mroka/mopuiss, nepoyHax
yrieposucras cranb S45C (NBR)
3. | Mamxkera niepejHei KpbIIIKH, 11. [Mamxkera nopns, nepoynan (NBR)
niepOyHaH (
4. |Brynxa mroka, naryns, PTFE 12. | TlopiueHs, aHOQUPOBaHHbIN ATFOMUHUM
5. | KpenexHnas raiika nepenHei 13. | KoMneHcanuoHHOE KOJIbLO, HOIHAMH]
KPBILIKH, YIIIEPOIUCTas CTalb (PA66)
6. |Ilepennss kpbllika, . 14. |Brynka, cranb
QHOMPOBAHHbIN ATIOMHHMIT
7. | YIUIOTHUTENBEHOE KOJIBIIO, 15. |3arspKkHOM BUHT, yIIIEpOAUCTAs CTAb
nepbynan (NBR)
8. | I'mnb3a, aHOAMPOBAHHBIH 16. |3aanss KpbIlIKa, aHOAMPOBAHHBIH
ATIOMHUHHUIT AIIOMHHUI




E-MC

« Cepus IAS

Kpymible MUHULIMITUHIPBI CO cTalIbHOM Tib30i. CooTBeTCTBYIOT cTanaapty 1ISO6432, CETOP RP52P.

TexHHYeCKHE XaPAKTEPHCTHKH

Tun nunueapa JIBycTopoHHero ieicTBus

OuHIICHHBIH CXKATBIIl BO3AYX C PACHBUIEHHBIM MACcJIOM HJIH O€3 Hero,

DHEproHoCcuTENb

TOHKOCTb OYHCTKH 25 MKM
PaGouee JaBieHue 1-96ap (0,1 - 1 MITa)
CKOpOCTb XO/1a HOPIIHS 10...1000 mm/c

0...+80°C (0ObIuHOE IPUMEHEHUE)

Pabouas temneparypa

-20...+80°C (c cyxuM BO3LyXOM)

JluameTp nopuHs 12-16-20-25 mm
MarsuTHoe KOJbIO Ha HOPIIHE ITo TpeGoBanui0
Xop nIToKa MHEBMOLIMITHHAPA 0...1000 mm
JemudupoBanue Ects, perynmupyemoe

BHYTpeHHSISI KOHCTPYKIMSI M MaTepHaJ

D8 -012
Io3. HaumenoBanne, MaTepuaJx ITo3 HaumenoBanue, MaTepuaJ
1. Kpenéxnas raiika mroka, yriepoaucras craib 9. T'une3a, crane
2. 1lITok mopuHs, XpoOMUpPOBaHHAs yIIepoaucTas craib S45C 10. YnnoraurensHoe konblo, nepodyHan (NBR)
3. Mamxera nepeqneit kpbiku, nepoynan (NBR) 11. Mamsxera nopuissi, nepoynan (NBR)
4. Brynka mtoxka, natyns, PTFE 12. MarsuTHo€ KOJIbIO
5. Kpenéxnas raiika mepenHell KpbIIIKY, YIIEPOAUCTAs CTalb 13. Kommnencannonnoe xombio, nonuamus (PA66)
6. ITepennsis KpblliKka, aHOAMPOBAHHBIN ATIOMHUHUI 14. INopiens, aHOAMPOBAHHBIH ATIOMHHUIT
7. Mansketa nemndepa, nepoynas (NBR) 15. 3aTsHKHON BUHT, YIVIEPOAKUCTAs CTAlb
8. ViuotHuTeNnbHOE KONbLO, epOyHaH (NBR) 16. 3aaHss KPhIIKA, aHOAUPOBAHHBIH aTIOMHUHHI
I'aGapuTHBIe H NPHCOEIHHUTEIbLHBIE Pa3Mepbl
A + KXX K KKK
B C + XXX X BRI D
E F G G S
AY H M _
| AR| |N 2-X N R Q0.1
o~ e -
NN J 5 - g
LA ,\&/JM_ i i |
@H = mg= i A (ﬁﬂ . T
J w LT
L @P(H8)
A B C D E F G H 1 J K L
12 105 38 50 17 21 17 10.5 14.5 10 5 M6 Ml16x1.5
16 112 39 56 17 22 17 11 14.5 10 5 M6 M16x1.5
20 133 45 68 20 25 20 16 18 14 6 M8 M22x1.5
25 142 52 68 22 30 22 16 20 17 6 M10x1.25 M22x1.5
M N P [0) R S U \Y% W X AR AX AY
12 12 8 6 12 15 3 18.3 6 5 M5 8 27 24
16 12 6 6 12 13.5 4 21 6 5 M5 8 27 24
20 15 8 8 16 17 3 28.6 8 6 G1/8 10 35 31
25 15 8 8 16 18.5 35 28.6 10 8 G1/8 10 35 31
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. Cepun FVBC, FXBC

E-MC

FVBC — nmmHapsl, UCTIOJIHEHHBIE B COOTBETCTBUH co cranmapramu [SO6431, ISO15552, VDMA 24562, DIN 24335, SIsnstorcs xonueit munmuHapa cepun DNC

npousBozacTsa Festo.

FXBC — nunmunapsl, ananorugnsle cepud FVBC, oTnnyaroTcs riib30i, KoTopas He HMEeT 11a30B IS JaTYHKOB

Texnuueckune XapaKTepUCTHKH

Tun munusapa JIByCTOpOHHETO JIeiicTBUS

HEPrOHOCUTEIh
Onep TOHKOCTb OYHCTKHU 25 MKM

OunIIeHHBIH CKaTbIi BO3yX ¢ PaCHBUIEHHEIM MAcJIoM MK 6e3 Hero,

PaGouee naBneHne 1~9 6ap (0,1~0,9 MITa)

50...800 mm/c

CKOpOCTh X071a TOPLIHS

- 5...+70°C (00bIYHOE IPUMEHEHHUE)

Pabouas remmneparypa
-20...470°C (c cyXuM BO3TyXOM)

32-40-50-63-80-100 Mmm

JnameTp nopuHs

MaranTHOE KOJBIO Ha MOPIIHE ITo Tpe6oBanmI0

0...2000 mm

Xon mToka TTHEBMOLIMJIMHIPa

HemndupoBanue Ects, peryanpyemoe

BHYTpeHHsIs KOHCTPYKIMSI H MaTepuas

1

o3 HaumeHoBaHue, MaTepHaJ o3 HaumeHoBaHue, MaTepHaJ
1. |Taiika wrroka, craib 10. HMH%F;I?;S;’)?)KO“I’”O (e Ha Beex
o | lIToK nopuns, cTais ¢ TBepABIM 11. | Komrencaunonnoe kobuo, monmamus
* | XpOMOBBIM TTOKPBITHEM - | (PA66)
3. | Mamxera mtoka, nepOyHan (NBR) 12. | T'unb3a, aHOAMPOBAHHBIN ATFOMUHUI
4. | Brynka mroka, naryns, PTFE 13. | IlopmieHs, aTFlOMHHUEBBIN CIUIAB
[TepeHsist KPBILIKA, aHOAUPOBAHHBIH VIUIOTHUTEIFHOE KOJIBIIO BHHTA
5. amgwmnnﬁ P P 14. neandepa, nepoynan (NBR)
6. | Mamxera nemndepa, nepbynan (NBR) | 15. gg;;}%;gﬁg&oggglgeMHq)HpOBaHH’{’
VYIIOTHUTEIBHOE KOMBLIO, epOyHaH 3ajHss KPBIIIKA, aHOAUPOBAHHBIN
7. | (NBR) Poy 16 | S ommmn P
8. zgg&i‘;’?—ggg’%ﬁa?&’mﬁmmm/ 17. | 3aTspKHOM BHHT, yIJIepomycTas CTallb
9. | Mamxera nopussi, nepbynad (NBR) | 18. | Cospkaoit OonT, yriepoaucTas cranb
T'aGapuTHbIEe H IPHCOEIMHHUTEIbHbIE pa3Mepbl
A + KK R XK
oy B C + XXX ¥ [REN
ol D E G G F
H 2 — MXOXIXIXRIKN KKK XX KX
)
N N / L
] . S I A v Bl S T - ,@ s
8 L « o R
L M L] i i -
2-0
4-K N Q N
A B C D E F G H I J
32 146 48 94 30 18 4 25 22 32,5 45
40 163 54 105 325 21,5 4 29,5 24 38 54
50 179 69 106 41 28 4 29.5 32 46,5 64
63 194 69 121 40,5 28.5 4 355 32 56,5 75
80 218 86 128 513 34,7 4 36 40 72 93
100 233 91 138 53 38 1 39 40 89 110
K L N [0) P Q R \ M
32 M6 M10x1,25 15,6 G1/8 7 3 6 12 10
40 M6 MI12x1,25 14 G1/4 7 9.6 4.5 16 13
50 M8 MI16x1,5 14 G1/4 9 35 7 20 17
63 M8 MIi6x1.5 17 G3/8 9.7 6.6 83 20 17
80 MI10 M20x1,5 16,4 G3/8 12,1 10,5 83 25 22
100 MI10 M20x1.5 18.8 G1/2 12,1 8 83 25 22
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« Cepus EN

HI/IJ'IPIHZLPLI 9TOMI CEpUH UMCIOT JBA IOPLIHA, YTO obecrnieynBaeT 3alIUTYy OT IIPOBOPOTOB, a TAKIKE YABAMBACT YCUIINC LIUIUHAPA. B KopIryCce UMECTCA 1a3 Jid yCTaHOBKU
TCPKOHOBBIX TATYUKOB.

TexHHYeCKHE XapaKTePHCTHKH

Tun numueapa JIByCTOpOHHEr0 AeHCTBUS

OUHNIIEHHBIN CKATBII BO3YX C PaCIBUIEHHBIM MAcCIIOM WM €3 Hero,

OHEproHoCHTENh TOHKOCTH OYHCTKHU 25 MKM
PaGouee naBneHue 1~9 6ap (0,1~0,9 MIla)
CKOpOCTb X0J1a TIOPLIHS 100...500 mm/c

-5... +70°C (0ObIYHOE IPUMEHEHHUE)

Pabouast Temneparypa
-20...+80°C (c cyXuM BO3TyXOM)

JuameTp nopuras 10-16-20-25-32 mm

MarHuTHO€ KOJIBIIO Ha OPLIHE Ectb

Xom1 mIToKa THEBMOIMIMHIPA 10...150 Mmm ,::[ ]
JemndpupoBanue JlemnepHast oaynika

raﬁapMTHLle H NPUCOCAHHHUTE/IbHbIE pasMepbl

g10
A + RRIK R RRKK
B C -+ KX X BN
17 15 D=+ 0.2+ XXX K BRER
@3.4
4
16 5‘ . 7 E+0.2 56 3

Ag@@
]
]
DG
|
e
|

0
© @ B 2-M5x0.8
N} RN
y \ 3.4
2-M3x0.5 2M3x0.5 26 33
A B C D E
10 20 30 40 50 60 70
10 63 12 51 10 30 30 35 40 45 50 55
&16-25
A + XX K BRKR
B C + KR K M
T 15 D + 0.2+ KRN K S
M F H E+0.2 2-P1
‘ w /
| L /> N1 N2
& ‘H
N &
3 S T i /13| Hjﬁ ‘ &
— -— © - (/] = 1TF n - - -—1T + - e 4 - e
§ 5 LI o ey - .
o
SH—— 2-M5x0.8
LR ooz : x
\2-M4x0.7 o 2-p2
A B C D B F| G| H 1
10 20 30 40 50 60 70 80 90 100 125 150
16 68 15 53 20 30 35 40 45 50 55 60 65 70 75 87.5 100 8 47 7 24
20 78 20 58 20 35 35 40 45 50 55 60 65 70 75 87.5 100 10 55 10 28
25 81 19 62 30 40 40 45 50 55 60 65 70 75 80 92.5 105 10 66 9 34
J K| L|M]|N]|N P1 P2 Q [ R S T v W
16 M4X0,7 tiyouna 5 | 47 53 20 22 11 O Qacku 7,5; nry6una 7,2; (acku 8; rryGuna 4,4; 34 3 54 21 8 6,1
20 | M4X0.7 myouna 5 | 55 | 61 | 24 [ 25 | 12 44 [ 35 [ 62 25 | 10 [ 8.1
25 | MA4X0.7 ty6una 5 | 66 | 72 | 29 | 27 | 12 @ orseperus 4,5 O orsepcrus 4,5 56 | 7 73 | 30 | 12 | 101




12

E-MC

32
A + KRX K KKK
B C + XXX X [XIXIX
17 D + 0.2 + XXX X MK
40 @5.5
17 13 E+0.2 29 132
38 ‘ 14.1
L
_ N
@ o o A N @
<}
L P Ol e 5§ =~
@ 3 & m 8 @
@
; 1l e 2
Q
2-M6x1 2-M8x1.25 255
a9 5.4
A B C D
10 [ 20 | 30 ] 125 | 150
32 108 30 78 35 45 150 | 55 1 102,5 [ 115
PB PA
PA | PB PC PD | PE | PF | PG PH PH PE
6,2 rybuna 3,5Mm M3x0,5
10 18 107 CkBo3Hoe orBepctue ¥3.3 3216 [22]51 rryOnHa SMm H"J
7,8 tyouna 4,6Mm M4x0,7 H— S
16 |24 ] U | Crposmoe orseperne @43 | %2 [ 8 | 3 | &1 |rayouiia 63 a} O @ Q & of F |
11 nrybuna 6,8Mm Mox1 I— o a ‘
20 28 ! CkBo3Hoe otBepcrHe 96,5 82110] 3 |8l 1yOrHa 8MM L —|__)
D11 ryouna 6,8Mm Mé6x1
25 H ) CxBo3HOe oTBepcTHe D65 102112 | 3 10,1 TIyOrHa MM
D17 rmybuna 12mMm M10x1,5
32 |42]2 CkBo3zHoe orBepcrre ¥10,5 142116 | 3 |14 rnyouna 14mm 2-PC
BHyTpeHHSISI KOHCTPYKIHS H MaTepHaJl
Io3. Hamn ne, MaTepual Io3. Han HHE, MaTepHuaJ
1. Bunr 11. Kopnyc, aHOAMPOBaHHBIN aTIOMHHHI
2. IIporuBoyapHblii geMidep 12. JlemndepHas mojayika
3. Boar 13. Mamxera nopuiss, nepbynad (NBR)
4. 11ITOK IOPIIHSI, CTaIb C TBEP/IBIM XPOMOBBIM ITOKPHITHEM 14. KoMrieHCaImoHHOE KOJIbIIO
5. Ilepennss miardpopma 15. VIJIOTHUTENLHOE KOJIBIO 3aHel Kpblky, nepoynad (NBR)
6. Kppilka BO3IYIIHON TOTYIIKH 16. CToIopHOE KOJIBILIO
7. CTOnOpHOE KOJIBIIO 17. 3a/iHss KpbIIIKa
8. Mamkera 1roka, nepoynan (NBR) 18. [lopiieHb, aJIOMHHHEBBIH CILIaB
9. Ilepennss Kpbllika 19. Maraur
10. VIUIOTHHTEIBHOE KOJIBIIO MepeaHeil Kpbiiiku, nepoyrad (NBR)
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« Cepus SE

SE — KOMIIaKTHBIH HUIMH/AP €BPONEHCKOro CTaH apTa.

TexHHYeCKHE XaPAKTEPHCTHKH

Tumn mumuHIpa JIByCTOpOHHErO JeiicTBUS

O4HILEHHBII CKAThIH BO3YX C PACHBUIEHHBIM MacjoM HiIH 0e3 Hero,

OHEPTOHOCHTENh TOHKOCTH OYUCTKHU 25 MKM
PaGouee naBneHue 1~10 6ap (0,1~1,0 MIla)
CKOpOCTb X0OJ1a HOPIIHS 50...500 mm/c

- 5...470°C (0OBIYHOE IPUMEHEHHE)

Pa6ouas Temneparypa
-20...+70°C (¢ cyxuM BO3/LyXOM)

JlnameTtp nopuiss 12-16-20-25-32-40-50-63-80-100 mm
Mar=uTHOE KOJIBLIO Ha [OpIIHE Io TpeGoBaHmIO
X0z mTOKA THEBMOLMIMHAPA 0...2000 mm

Jemmndupoanue Ecrts, perynupyemoe = H H

T'abapuTHbIC M IPUCOEIUHHUTEIbHBIC Pa3Mepbl

£,z EH oot R
! ]
|
— [=Ws
B — Ll
NS - ~ - h—
K LK.
L L
M+ERRREE O
N+XKK X KK
A B C D E F G H I J
12 6 4 30 18 29 7 M5x0.8 3 6 M4x0.7
16 6 4 30 18 29 7 M5x0,8 3 8 M4x0,7
20 6 4 375 22 36 7 M5x0.8 3 10 M5x0.8
25 6 4 41,5 26 40 7 M5x0,8 4 10 M5x0,8
32 6 4 52 32 50 8 PS 1/8 4.5 12 M6x1.0
40 6 4 62,5 42 60 8 PS 1/8 4,5 12 M6x1,0
50 6 4 71 50 68 8 PS 1/8 5 16 M8x1,25
63 6 4 91 62 87 8 PS 1/8 5 16 M10x1,5
80 6 4 111 82 107 8.5 PS 1/8 5.5 20 M10x1.5
100 6 4 133 103 128 10,5 PS 1/4 7,5 25 M10x1,5
K L N o P Q Q1 R R1
12 11,5 18,5 42,5 4,5 5 M3x0,5 33 8 1,5
16 11,5 18,5 42,5 4.5 6 M4x0.7 4.5 10 1.5
20 11,5 18,5 42,5 4,5 8 M5x0,8 5,5 12 2
25 11,5 18,5 45 5.5 8 M5x0.8 5.5 12 2
32 14 21,5 50,5 6 10 Mo6x1.0 6.5 14 2.6
40 14 21,5 52 6.5 10 Mo6x1.0 6.5 14 2,6
50 14 22 53 7,5 13 M8x1,25 8,5 16 33
63 15 24,5 57,5 7,5 13 M8x1,25 8,5 16 33
80 16 27,5 64 8 17 MI10x1.5 10,5 20 4.7
100 19 32,5 76,5 10 22 M12x1,75 12,5 24 6,1
BHyTpeHHSISI KOHCTPYKIHS U MaTepHaJ
Io3. HaunmeHoBaHHMe, MaTepHaI Io3. HanmMeHoBaHHe, MaTEPHAJT
1. | I'mnp3a, aHOQMPOBAHHBIN ATIOMHHHUN 9. | lmymurens
VII0THUTEIEHOE KOJIBIIO BUHTA AeMIidepa,
2. | Bumr 10. | fiepoysan (NBR) ep
KoMrneHcanmonHoe KOJIbIIO,
3. | llTok mopuIHs, HeprkaBeromas CTajlb 11. rBa(gMTOHaHOJ]HeHHLIﬁ ¢roporutact
(PTFE+graphit)
4. | Mamxera mroka, mep6ynan (NBR) 12. E’ggg\fggge&bﬁme KOTIbIIO BUHTa emriepa,
5. | IloprieHsb, aIIOMUHUEBBIN CIUIaB 13. | Ilepennsisi KpbIlIKa, aHOAUPOBAHHBIH aTIOMUHUH
6. | 3amHAA KpBIIIKA, AaHOAUPOBAHHBIN ATFOMHHMIT 14. | Brynxa, crans (DU)
7. | MaruuTHOE KONBIIO0, aHOAMPOBAHHBIH aTIOMUHUH 15. | Mamxera mroka, nepoynan (NBR)
TIpotuBoynapHsie nemidepsi,
8. BI:I:I)COKOTCyMngaTyprlﬁql)'l(g]HprTaH (TPU)
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« Cepusa SJ

SJ — MUHU-IHAMHAD.

TexHHYeCKHe XapaAKTEPHCTHKHU

E-MC

Tun uunuHapa

JIByCTOpOHHETO JIeHCTBHS

DHEProHOCHUTENh

TOHKOCTb OYHCTKH 25 MKM

OuMIIIeHHBIH CXKATBII BO3LYX C pacHbUIEHHBIM MaciIoOM WX 0e3 Hero,

Pabouee naBnenue

0,6~7 6ap (0,06~0,7 MITa)

CKOpOCTb X0J1a TIOPIIHS 50...750 mm/c

Pabouas Temneparypa -10... +70°C (06bI4HOE PHMEHEHHE)
Jluamerp nopurHs 6-10-16 Mmm

MaruuTHoe KOJIbLIO Ha MOPIIHE Ectb

Xoa MTOKA ITHEeBMOLIMIMHAPA 0...2000 mm

I'abapuTHBIE H IPHCOEAMHUTEIbHBIE Pa3Mephl

SJ

SJ-S
N2 M5 0,8 ::ﬂ
ol | GA_ GA
MM Z \ T T
ac a Q
Q I i I I
B - 1 g - - - - - -
U
0B A F NA NB
H S -+ KRR R FRERY
Z + FRR X BRI
A B C D F GA GB H MM NA
6 15 12 14 3 8 14,5 - 28 M3x0,5 16
10 15 12 14 4 8 8 5 28 M4x0,7 12,5
16 15 18 20 5 8 8 5 28 M5x0,8 12,5
NB ND h§ NN S T Z
6 7 6 M3x1,0 49 3 77
10 9,5 8 MS8x1,0 46 - 74
16 9,5 10 M10x1,0 47 - 75
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15
+ Cepus VBZ
CranapTHble LHIHHIPE! cepuu VBZ sBisttoTes konuel numuHapoB 40-oit u 60-0if cepuu npou3BoAcTBa koMnanuu Camozzi.
CootBerctByIoT cranaapTy DIN/ISO6431, VDMA 24562
TexHHYecKHe XapaKTePUCTHKH
Tun nunuegpa JIBycTOpOHHErO neicTBUs
OuHIIeHHBIN CKAThIN BO3IYX C PaCbUIEHHBIM MACcJIOM WK 0e3 Hero,
OHEproHOCHTENh TOHKOCTh OYHUCTKHU 25 MKM
Pabouee naBienue 1-10 6ap (0,1 - 1,0 MITa)
CkopocTh Xo/1a nopruss (6e3
Har;?yskn) P ( 10...1000 mm/c
0...+80°C (00bIYHOE TPUMEHEHUE)
PaGouas Temmneparypa
-20...+80°C (¢ cyXuM BO3LyXOM)
JlnaMeTp HOpIIHS 50-63-80-100-125-160-200-250-320 mm
MarHuTHOE KOJIBLIO Ha TOPIIHE ITo TpeboBaHmIO
XoJ1 NOPIIHS MHEBMOLMINHAPA 10...2700 mm _ ]
Jlemnduposanue Ects, perynupyemoe | I
I'aGapuTHBbIe U NPHCOEIHHUTEIbHBIE Pa3Mepbl
+ (XX X BKIX
+ KX (X (IX
EeMII(pUPOBAHUE
A KK B D (G| F ([AM|H | EE |WH| L1 | L2 |[VD| N P Q [ TG | E |SWI1[SW2|SW3|SW4 {I[epeu?;eg/gauﬂee
50 |20 |Ml6x1,5]40 [183145] 25 [32( 4 [G1/4] 37 | 106]143] 5 | 30 | M8 | 16 [46,5] 65 | 17 | 10 3 24 15/14
63 20 | Ml6x1.5[45 12151 7 | 25 |32 4 |G3/8[ 37 | 121 | 158 [ 5 | 36 | M8 | 16 [565] 75 [ 17 [ 10 3 24 17/16
80 |25|M20x15]45 (215 7 | 30 |40 4 [G3/8] 46 | 128 | 174 ]| 5 | 36 [MI10|185) 72 | 97 | 22 | 12 5 30 20/20
100 | 25 | M20x1,5]| 55 | 216 [75] 35 [ 40| 4 [G1/2] 51 | 138189 ]| 5 | 36 [MI10[185] 8 [116] 22 | 12 5 30 21/19
125 [ 32 [M27x2,0 60 | 25 | 10| 42 [ 54 ] 6 [G1/2] 65 [ 160 [225] 6 | 41 [MI12]| 23 [110]|136]| 27 | 14 4 41 26/25
160 | 40 | M36x2.0 | 65 | 25 [ 12 |535] 72| 6 [ G3/4| 80 | 180 [ 260 | 6 | 45 [ M6 | 26 | 140|176 | 36 | 17 4 55 29/36
200 |40 | M36x2.0| 75| 25 |12 ]635]| 72| 6 | G34 | 95 | 180|275 6 | 45 [Ml6]| 26 [175] 216 36 | 17 4 55 44/42
250 | 50| M42x2.0 |90 | 31 |12 | 67 | 8 | 10| Gl | 105]200|305| 6 | 60 | M20| 26 [220]270| 46 | 36 6 65 50/50
320 [50[M48x2.0f110f 31 | 12] 90 [96 ] 10| GI [ 120|218 | 338 [ 20 [545|M24] 28 [270]340] 46 | 41 - 75 50/50
BHYTpeHHsISI KOHCTPYKIMS H MaTepuas
* AJNIOMUHHEBBIC KPBIIIKI
* I'mib3bl: aHOAMPOBAHHBIN ATFOMHHUHI
* YmnorHenus: nepoynan (NBR)
» ITok: HeprkaBeromas cranb AISI 420
* Taliky ¥ IIMIBKA: OLMHKOBAHHAs CTAJb
EeMII(pUPOBAHUE
AM| B [BG| E | EE | G KK L1 |L2+|L3|MM| N |PL| R [ RT |SW1[SW2[SW3|SW4| TG | VA (VD (WH | ZJ+ Iéepeu‘geg/mu“ee
32 22130 | 16 |46 |G1/8| 5 | MI0x1,25( 18| 94 | 5| 12 [26]| 14| 13 | M6 | 10 6 2 17 [32,5] 4 | 5 | 26 | 120 17/12
40 24 (35|16 [ 55| Gl/4| 5 [MI2x1,25 (21 [105| 5 | 16 |29 | 15 |13,5| M6 | 13 6 2 19 | 38| 4 5] 30135 20/ 17
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Kpennenus pis naesmouuanuapos cepun TBC (SC)

Hasnavenue: kpemeHus IpeHa3HAueHb! I (PUKCALMK U YCTAaHOBKU MMHEBMOLMIMHIPA Ha pabodeil MOBEPXHOCTH IMHEBMATUUECKOH CHCTEMBI, a TaKKe AJIs IPHCO-
€IMHEHHS K IITOKY [UINHAPA UCIIOTHUTEIBHOTO MEXaHU3Ma CHCTEMBL.

+ Tun FA (®aanen)

32 40 50 63 80 100
BA | 283 | 323 | 38,3 | 38,3 | 47,3 | 473
BB 10 10 10 12 16 16
BC 47 52 65 76 95 115
BD 33 36 47 56 70 84
BE 72 84 104 116 143 162

BF 58 70 86 98 119 138

BH 6,5 6,5 6.5 8,5 10,5 | 10,5

AJ 10,5 | 10,5 | 10,5 | 13,5 | 16,5 | 16,5

AK 6,5 6,5 6.5 8,5 10,5 | 10,5

BP 7 7 9 9 11 11

+ Tun I (Cepsbra)

NB [NC| ND | NE | NF | NG NH NM

32 20 10 | 40 | 52 15 20 | M10x1.25 10

40 24 12 | 48 | 67 24 20 | M12x1.25 12

50 32 16 | 64 89 32 23 M16x1.5 16

63 32 16 | 64 | 89 32 23 M16x1.5 16

80 40 20 | 80 [ 112 ] 40 30 M20x1.5 20

100 40 20 | 80 [ 112 40 30 M20x1.5 20

+ TunY ([ABoiiHas cepbra)

NA | NC | ND NH NJ|NK|NM| NP |NQ| PA | PB

32 19 10 | 40 | M10x1.25 | 12 | 18 10 | 20 | 52 ] 262 [ 20

40 | 254 | 12 | 48 | MI12x1.25 | 20 | 23 12 | 24 | 62 | 32.8 | 26.5

50 | 32 16 | 64 | MI6x1.5 | 22 | 30 | 16 | 32 | 83 [393 | 33

63 | 32 16 | 64 | Ml6x1.5 | 22 [ 30 | 16 | 32 | 83 | 393 | 33

80 [ 444 ] 20 | 80 | M20x1.5 | 30 | 39 | 20 [ 40 | 105 ] 53.3 | 45

100 | 444 | 20 | 80 [ M20x1.5 | 30 | 39 | 20 | 40 | 105 | 53.3 | 45

«  Tun CA (IHandga)

32 40 50 63 80 100
S 48 50 62 75 94 112

DC 34 34 34 34 48 48
DD 14 14 15 15 20 20
DE 12 14 14 14 20 20
DJ 14 14 15 15 20 20
DQ 16 20 20 20 32 32
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Tun TC-M (lenTpanbHas HOABECKA C ONOPAMH)

Tun CB ([ABoiinas nanda)

Tun LB (YroJsox)

17

HA | HB | HC | HD | HE |HIF | HI | HJ | HQ | HR | HT | HP

40 [110] 80 [ 455 [ 22 [1090] 86 [815]s50] 23| 2 [12] 12
50 [110] 80 [ 555 [ 22 [122] 99 [ 88 [s0o] 23| 2 [12] 12
631108 [685 | 2 [wa]imni]oa]so]23|2]12]12
80 [120] 85 [ 875 [ 2 [0 3712770 23| 2 [14a] 14
100] 120 85 [1075] 22 J17s| 155|136 [ 70 23] 2 [14] 14
32 [ 40 ] 50 [ 63 | 80 [ 100

cc | 19] 19 19 19 | 32 | 32

cp | s 5 3 3 8 8

CE | 2| 14 14 14 | 20 | 20

a | ]| s 15 15 | 21 | 21

cP | 163203 | 203 | 203 | 323 ] 323

cT | 32| 44 | s2 2 | 64 | 64

PA1 | 41 [518] 603 [ 603 | 738 | 738

PB1 | 335 | 455 | 54 54 | 655 | 65.5

S 48 | s0 | 62 75 | 94 | 112

T [ 3337 ] 47 s6 | 70 | s4

32| 40 | 50 | 63 [ 80 [ 100

AA | 153 | 169 | 173 | 184 | 199 | 209

AC | 134 | 140 | 149 | 158 [ 167 ] 173

AD | o5 s 2| 316 18

AE | 50 | 57 [ 68 [ 80 [ 97 | 112

AF | 33 | 36 | 47 | 56 | 70 | 84

AG [ 205|235 28 | 31 [ 30 | 30

AH | 28 | 30 [365] 41 |49 | 57

AP | 9 2] n]u]i

AT | 3 3 3 3 | 4] 4
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Tun TC (HenTpajbHas moaBecka)

EB | EC | ED | EE | EG | EP | ET S

40 | 113 63 37 63 25 25 30 | 455

50 126 76 47 76 25 25 30 | 555

63 138 88 56 88 25 25 30 | 68,5

80 [ 164 | 114 | 70 | 114 | 25 | 25 | 35 | 875

100 | 182 [ 132 84 | 132 25 | 25 | 40 [1075

Tun F (CaMoneHTpHpyOIMiicsl INAPOBBIN MIAPHUP)

MA | MB | MC | MD | ME MF MG |MH | MJ MK MI

32 | 58 | 22 7 21 8 [MI10x1,25( 12 | 26 10 [M10x1,25| 17
40 [ 58 | 22 8 21 7 |MI12x1,25| 12 | 28 | 12 |M12x1,25| 19
50 | 90 | 27 10 | 41 12 | Ml6x1,5 | 14 | 45 15 | Ml6x1,5 | 27
63 90 | 27 10 | 41 12 | M16x1,5 | 14 | 45 15 [ M16x1,5 | 27
80 [102] 29 | 13 | 46 [ 14 | M20x1,5 | 18 | 53 | 22 | M20x1,5 | 33
100 | 102 | 29 10 | 46 14 | M20x1,5 | 18 | 53 | 22 | M20x1,5 | 33

Tun B (HakoHeuyHHUK co chepuyecKUM IIAPHUPOM)

PA | PB | PC| PD | PE | PF | PG PH PI | PJ | PK | PL | PM

32 10 14 11 | 129 26 | 43 | 56 [M10x1,25] 21 19 15 65| 17
40 | 12 | 16 | 12 | 154 30 | 50 | 65 |MI12x1,25]| 24 | 22 [17,5] 6,5 | 19
50 | 16 | 21 15 1193] 38 | 64 | 83 | MlI6x1,5| 33 | 27 | 22 8 22
63 16 | 21 15 |119,3] 38 | 64 | 83 | MlI6x1,5 | 33 | 27 | 22 8 22
80 | 20 | 25 | 18 |243| 46 | 77 | 100 | M20x1,5 | 40 | 34 |27,5]| 10 | 32
100 | 20 | 25 18 (24,3 46 | 77 | 100 [ M20x1,5 | 40 | 34 |27,5| 10 | 32




I'epkoHOBBIE JaTYUKH

HHT‘II/IKI/I TIO3BOJIAIOT KOHTPOJIUPOBATHL NEPEMEIICHUE ITOPIITHS THEBMOLMIMHAPA. YcTaHaBIHMBaKOTCS Ha Kopmyc (B na3) MUIIMHJpAa U pe€arupyroT Ha MarHUTHOE KOJIbIO,
KOTOPBIM MOT'YT OBITH OCHAIICHBI TOPIIHU HUJIUHAPOB. HpI/I IIPOXOXKACHUH ITOPIIHS YEPE3 O6J'IB.CTI>7 TI€ YCTAaHOBJICH JaTYUK, FTEPKOH 3aMBIKACTCH, HOHy‘{eHHbIﬁ OJICK-

E-MC

TpI/I‘{eCKI/Iﬁ CUTHAJI MOJKHO HCIIOJIB30BaTh IS YIIPABIICHUS I[aJ'IBHeﬁHIPIM JIBIDKEHUEM HMJTU OCTaHOBKOM TIOpHIHA.
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Texnnyeckne XapaKTepUCTHKH
OGo3HaueHne HX-01R, HX-06R |[HX-03R HX-11R HX-21R HX-31R
Kpereme xwwmmpy [ mopon [P [l wgen [Pramante [ unpos
Cxema MOAKII0UeHUS HopwmanbHo oTKpbITas
Hanpsxenne 5-24 VDC
Cuuta Toka max. 100 mA
Wuaukarop ectb (LED)
MakcumaibHast 4acTOTa 200 I'g
Temreparypa OKpy>Karomiei cpeibt -10... +70°C

Kuacce 3amurst

IP67, IEC 529, NEMA 6

YeToiunBOCTS K BHOpALuu

9G

JlniHa mHypa

Im

CxeMa NOIKJIIOYEHUsT



20 E-MC

Annaparypa noAroToBKu BO31yxa

ArmapaTypa TIOArOTOBKHM BO31yXa IpE€IHAa3HA4Y€HA NJI1 OYUCTKHU CKATOI'o BO3yXa OT ME-
XaHUYCCKHUX YacCTHUIl U BJIard, a TaKkxKe JJId IoAa4u B ITIHEBMOMArucTpajib Macjla U ycra-
HOBKH HEOOXOUMOTO YPOBHSA NaBJICHUS BO3yXa.

+ bJoxku noaAroroBKU BO31yXxa B coope

BJ'I()KI/I IIOATOTOBKH Bo3)1yxa CCpI/II/I EC npez[Ha3Haqum JUISL TIOAIOTOBKH CXKaTOI'o BOS}IyXa B [THCBMOCHCTEMax.

HOSBOJ’I?{}OT OYHUCTHUTH BOSZlyX oT Kal’leﬂbHOﬁ BJIarkd U TBépﬂle yacTull, yuanm'b KOHJICHCAT, ITIOHU3UTh H

MOJ/IePKaTh AAaBJICHHUE HA 3aJaHHOM ypOBHE, 00€CIIeUYnTh MO/IBOJ] CMa304HOI0 MaTepuala u3 pesepByapa B IOTOK

CJKaToro BOS,nya K DJICMCHTAM ITHEBMOCUCTEMBI.

Bnoku moaroroBku Bo3myxa (OTOKH KOHICHIIMOHHPOBAHHUS) COAEPXKAT (PUIBTP-BIATOOTACIUTENb, PETYIIATOD EIC2000
JaBJICHUS, MaCJIOPaCIIbLIUTEIIb, erHé)KHy}O KOHCOJIb 1 MAaHOMETP.

TTocraBistorcs B JABYX UCHOJHCHUAX:

r o - )

| Il Il |

+ B TpéxmoxynsHoM (EC1000-EC5000, EIC2010-4010), Brimtodaet B cebst prutsTp-Braarootaeutens cepu EF, | I'l I'l |
perynsaTop aasinenus cepuu ER n macnopacnsutirens cepun EL | L A |

* ym ke aByxmoxnyisHoM (EC1010-EC5010), Brirouaet B cedst puinbrp-perynsrop cepun EW u L R |

MacjopacnsunTenas cepun EL

TexHu4YecKHe XapaKTePUCTHKH

- Pabouee nasnenue g0 10 Gap;

- MakcumMainpHoe JaBieHue: 15 6ap;

- uanason perymuposku: 0,5 — 8,5 Oap Ha BbIX0/€;

- TOHKOCTBb OUHCTKH: 25 MKM (T10]] 3aKa3 BO3MOXKHA YCTaHOBKA (DMIIBTPYIOIIETO JIEMEHTA Ha 5 MKM);
- MaHOMeTp M KpEnéKHBII 3IEMEHT B KOMIUICKTE.

OCHOBHBIE XapAKTEPHCTHKH OCHOBHbIE XapaKTEPHCTHKH
Odosnauenne | pyexop, Tpucoen. | pec. wr OGo3HaYeHHEe MOJIENH ¢ Obosnauenne | pyexop, Mpucoen. | poo (o | OBosnadenne moxen ¢
H.JI/MHH* pasmep ’ ABTOMATHYECKHM CJIHBOM H.J/MHH* | pa3mep ’ ABTOMATHYECKHM CJIMBOM
Kommtekranus 6iaoxa: Komruiekrarms Grnoka:
perynsatop nasnenus cepun ER + ¢punbrp cepunn EW+ macnopacnsumntens cepunt EL perynsTop aasnenus ¢ Gpuistpom cepun EW + Macnopacnbuiurens cepur EL
EC1000-M5 90 M5 0,26 EC1010-M5 90 M5 0,22
EC2000-01 =00 1/8 0,74 EC2000-01D EC2010-01 500 1/8 0,66 EC2010-01D
EC2000-02 1/4 0,74 EC2000-02D EC2010-02 1/4 0,66 EC2010-02D
EC3000-02 2000 1/4 1,18 EC3000-02D EIC2010-02 960 1/4 0,45 -
EC3000-03 3/8 1,18 EC3000-03D EC3010-02 1/4 0,98 EC3010-02D
ECA0-03 | 38 2,14 EC4000-03D Ec301003 | 0 [ 38 | 09 EC3010-03D
EC4000-04 1/2 2,14 EC4000-04D EC4010-03 3/8 1,93 EC4010-03D
EC4000-06 4500 3/4 2,47 EC4000-06D EC4010-04 3000 1/2 1,93 EC4010-04D
EC5000-06 5000 3/4 3,82 EC5000-06D EC4010-06 3/4 1,99 EC4010-06D
EC5000-10 1 3,82 EC5000-10D EIC4010-04 5120 12 1,82 -
*Pacxo/l yKa3aH UCXOJIA U3 JaBIeHus Ha Bxoje 7,1 6ap, naBinenus Ha Beixone 5,1 Gap EC5010-06 4000 3/4 3,02 EC5010-06D
KoHCTpyKIWs | MATEpHA EC5010-10 1 3,02 EC5010-10D

- MOAYJIBHOI'O THIIA, MOAYJIN JIETKO MEHATH U NOMOJHATh
- KOPITYyC U3TOTOBJICH U3 AJIIOMUHUCBOIO CIUIABA,
- PYKOATKaA PETYIATOPA JaBJICHUS JIETKO CbI/IKCI/IpyeTCﬂ B HY’>KHOM ITIO0JIO)KECHUH HyTéM HaXaTus,; - UMECTCA T'HE30 UIA NNOACOCANHEHN MAaHOMETpPa,

- IIPO3payuHbI CTaKaH U3rOTOBIIEH U3 MojukapOoHara (B Monensx HauuHas ¢ EC3000 u EC3010 crakaH 3amuuiéH METAUIMYECKUM KOXKYXOM, KOTOPBIH KpenuTcs K
KOpITycy 0ailOHETHBIM 3aMKOM);

- (DMIIBTPYIOIIMIA JJIEMEHT U3TOTOBIICH M3 JIATYHH, JIETKO 3aMEHsIeTCs;
- CMa3Ka OCYILIECTBIIAETCS IMyTéM 00pa30BaHKs MACIITHOIO TyMaHa;
- (DHIIBTP-BIArOOTACIUTENb MOXKET OBITh C IOJyaBTOMATHICCKUM MM aBTOMAaTUYECKUM CIMBOM KOH/ICHCATA.

T'abapuTHbIC H IPHCOEIHHHUTEIbHBIE Pa3Mepbl

06o3H. A B C D E F G H J K L M N P
EC1000 91 84,5 25,5 25 26 25 33 20 45 7,5 5 17,5 16 38,5
EC2000 140 125 38 40 56,8 30 50 24 5,5 8,5 5 22 23 50
EC2500 181 156,5 38 53 60,8 41 64 35 7 11 7 342 26 70,5
EC3000 181 156,5 38 53 60,8 41 64 35 7 11 7 342 26 70,5
EC4000 238 191,5 41 70 65,5 50 84 40 9 13 7 42,2 33 88

EC4000-06 | 253 193 40,5 70 69,5 50 89 40 9 13 7 46,2 36 38
EC5000 300 271,5 48 90 75,5 69,8 105 50 12 16 10,5 55,2 40 115
EC1010 58 109,5 50,5 25 26 25 29 20 45 7,5 5 17,5 16 38,5
EC2010 90 164,5 78 40 56,8 30 45 24 5,5 8,5 5 22 23 50
EIC2010 90 167,5 80,2 52 27 30 45 24 5,5 8,5 5 - - 57
EC3010 117 211 92,5 53 60,8 41 58,5 35 7 11 7 342 26 70,5
EC4010 154 262 112 70 70,5 50 77 40 9 13 7 422 33 88

EC4010-06 164 267 114 70 70,5 50 82 40 9 13 7 46,2 36 88
EIC4010 154 262 112 80 40 50 77 40 9 13 7 : 2 90
EC5010 195 338 116 90 75,5 69,8 97,5 50 12 16 10,5 55,2 40 115
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- IIneBmoxkpansl cepun M

MexaHnueckue pacnpeneaurenu (kpansl) cepur M, 4-X quHeHHbIe 3-X TO3ULUOHHBIE.

TexHn4eckue XapaKTepHCTHKH

OCHOBHBIE XapPAKTEPHCTHKH

M432-08

Tun pacnpeznenurens

4/3

PaGouas cpena

OUHILEHHBIH CKATBIA BO3LYX C PACIIBLIEHHBIM
MACJIOM HJIM 0€3 HEro, TOHKOCTh OUUCTKH 25 MKM

YcnoBHBIH IPOXOX, MM 3,5
IIprcoeMHNTENBHBIN pa3Mep 1/4
Pabouee nasnenue, 6ap 0~10
Jlnama3oH TeMIeparypsl OKpyxaromieit cpenst, °C -5~ 60

BHyTpeHHsisl KOHCTPYKIMS H MaTepHaJ
- KOpITyC: aHOJMPOBAHHbIH aJFOMUHHA -
MTOBOPOTHBIE JUCKU: IIACTUK -

TIOBOPOTHA pyYKa: aHOHI/IpOBHHHBIﬁ AMOMUHUHT

l"aﬁapu’rm,le H NIPUCOCIUHHUTEJIbHbIC PasMepbl

- IIneBmoxkpansl cepuu U

MexaHnuyeckue pacnpeneauteny (Kpansl) cepur M, 4-x auHelHble 3-X TO3ULUMOHHBIE. [IaHHbIA KpaH NOCTABIAETCS CO

BCTPOCHHBIM DIIYIIUTENEM I cOpoca BO3myXa.

TexHuueckue XapaKTepUCTHKH

OCHOBHbBIE XaPAKTEPHCTHKH

U432-08

Tun pacnpeenuTesns

4/3

PaGouas cpena

OuuIIeHHbIH CXKAThI BO3IYX C PAaCIBUIEHHBIM
MacjIoM M 6e3 Hero, TOHKOCTb OYHCTKH 25 MKM

YeoBHBII IPOXOK, MM 3,5
IpucoeanHuUTENBHBII pazmMep 1/4
PaGouee naBieHue, 6ap 0~10
JluamasoH TemrepaTypel okpyskatomieii cpessl, °C -5~60

BHYTpeHHsIs KOHCTPYKIMSI H MaTepuas

- KOpITyC: aHOJMPOBAHHbII aIIOMUHHHA -
ymtorHeHus: nepOyHad (NBR) -
MPOCTABKH: IUIACTHK -

TIOBOPOTHAsA py4Ka: TEXHOIJIACTUK

I'aGapuTHBIe U PUCOEHHUTENbHBIE PA3Mephl

















































