Komnouenrsl n rexnonoruu, N2 92003

Komnonenrbi

[lepepoBbie TEXHONOTUM
KNEMMHbIX 30)XHMOB

¥ MOLLHBIX NMPOMbBILLUICHHBIX PA3BEMOB

Unbpap MyxamepssaHos
ildar@promelec.ru
Borpan MsicoepoB

bogdan@promelec.ru

Ha coBpemeHHOM 3Tane B NPOMBILLIIEHHOW ABTOMATUKE U 3JIEKTPOTEXHUKE NMPOUCXOAUT
YCNOXXHEHME 31eKTPOTEXHUYECKUX YCTPOWUCTB U B TO )Ke Bpemsl BO3pacTaeT YPoBEeHb
TeXHOJIOrMYHOCTU U3roToBNeHus obopyaoeaHusa. HapexxHocrb aToro o6opyaoBaHus

B 3HAYUTESIbHOM CTENEeHU 3UBUCUT OT KAYEeCTBA, HAAE)KHOCTU U 6€30MNacHOCTU KOMMOHEHTOB

BﬂeKTPOTexHMHECKOﬁ KOMMYTALUU.

emenkas pupma Wieland Electric, ocHoBanHast

6osee 90 yieT Ha3a/, CETOHS SIBJSIETCSI MUPO-

BBIM JINIEPOM Ha PBIHKE JJIEKTPUYIECKUX CO-
enuHeHUIL. B oTimdue ot Apyrux GpupM-IpousBOLUTE-
neit Wieland Electric mpemaraer morpe6urento Bech
CIIEKTP COENUHUTETBHBIX YCTPOKCTB OT OFHOTO IIO-
cTaBIIUKA. [[0IHBIN acCOPTUMEHT U3[eIui KOMIAaHII
Wieland Electric HacautsiBaer 6omee 16 000 HamMeHO-
BaHuil. [loMHMO KOMMYTAallMOHHBIX YCTPOMCTB
(x1eMM, Pa3beMOB, Pa3JIMIHbIX pejie U Ip.) KOMIIAHUS
M3rOTaBJINBAeT IIPOMBIIIICHHBIE KOHTPOJUIEPHI, pa3-
JIMYHbIE DJIEKTPOHHBIE OJIOKHM M yCTPOVCTBA, MOHTAX-
HBIII HHCTPYMEHT, ceMefcTBO Gesis — cucTeMy dJIeKT-
POIIPOBOAKU B 3TAHUAX U COOpy)KeHI/IHX. D10 nmpennpu-
STHE C ero ceMbIo nouepHuMu dupmamu (8o Ppanruu,
Benukobpuranuu, Uranuu, Mcnanuu, [onsie, CIITA
u Kanaze) u cerbio COBITOBBIX OpraHH3alUIi-IIAPTHE-

POB IIPEJICTABJIEHO HA BCeX KOHTHHEHTAX.
OcuoBamu ycrmexa HeMmenkoi xommanun Wieland
Electric siBisieTcst opreHTALus HA TIOTPEGHOCTH KIIMEH-

TOB U TOJHTHKA [TOCTOSIHHOTO 0OHOBieHus. Hemapom
JE€BU3 KOMIIaHUN SBY‘{I/IT TaK: «TOJII)KO TOT, KTO IIOHUMaA~
eT MOKeJIAHUSI CBOUX KJIIMEHTOB, MOKET UX BBITIOJIHUTHY.
B Hawame paccMOTpUM KJIE€MMBI, IIpeHa3HaYeHHbIE
IUI1 YCTAaHOBKM Ha MOHTaKHble IIMHBL KoMmmanus
Wieland mpemocraBisier B pacrmopsvkeHne HE)KEHEPOB
1 KOHCTPYKTOPOB KJIEMMBI C BHHTOBOM, MPYKHHHOM
U HOKEeBOI d)HKcaumeﬁ IIPOBO/IA, OT CTaHIAPTHBIX IIPO-
XOOHBIX KJIEMM J[I0 CIIELMAIbHBIX PA3JINYHBIX BUIOB:
MHOT'O9TaKHBIX, M3MEPUTEIbHBIX C pa3MbIKaTeISAMHU,
C IepKaTeNIsIMI [IPEOXpaHUTeNs (MO0, UHANKATOPA),
KJIEMMBI 7151 00CITY>)KMBaHUSI IATINKOB U MHOTHE IPyTHe.
CemeiictBo Fasis — HaOOpHbBIe KJIEMMBI C IIPYKUH-
Hoi1 ukcarueil mposopa (puc. 1). conp3oBanue KoM-
MIAKTHOTO IIPYKMHHOTO 3aKUMa U TEXHUKHU BEPXHETO CO-
eIMHEHUS YIPOIAeT MOHT@X B IIKadax ¢ BBICOKOI
IUIOTHOCTBIO Pa3MeIIeHus JIEMEHTOB U CYyIIECTBEHHO
9KOHOMHUT MECTO B 9JIEKTPOTEXHITIECKOM IIKady.
CrieninasbHble CITaBbl 00eCIednBalOT Majoe mepe-
XOJHOE COIPOTHUBJIEHHE KOHTAKTa. TOKOIPOBOAAIIAs
IIMHA U3TOTABJIUBACTCS U3 JTY>KEHOU MeIH. DTOT Ma-
Tepuai o6nagaeT ONTHMAIBHON 3JIEKTPOIPOBOIHOC-
ThI0, XUMHUYECKON U KOPPOSUOHHON YCTOMIUBOCTHIO.
[loBepXHOCTh HIMHBI [OMOJHUTENbHO 3allUIIAeTCs
ClIeInaJIbHbIM HOKprTI/IeM, OI[HOBpeMEHHO 06ecne‘m—
BAIOIIUM T'a30HEIPOHUIAEMOCTh KOHTAKTa (puc. 2).
IIpoBOmHMKM 3aKpEIUIAIOTCS BbICOKOKA4eCTBEHHBIM
HPYKUHHBIM 3QKAMOM, 00€CIIeINBAIOIINAM IIPefesb-

Puc. 2
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HYIO IIPOCTOTY coequHeHus. [Ipyxnna saxuma
M3TOTABIMBAETCA U3 CIIJIaBa XPOMa, HUKeJIS ¥ He-
PKaBerollel CTald — Marepuajia ¢ O9eHb HU3-
KO BpPEMEHHOM M TeMIIEPATYPHOM YCTaIOCTHIO.
DTO TO3BOJIAET MONYIUTh JOCTATOYHO BBICOKOE
ycuiiie 3a)KMMa, KOTOPO€e COXPaHseTCs Ha IIpo-
TSOKEHUM BCETO II€PHOfia OKCIUIyaTalluy, 4YTO
IIpefIOXPaHseT OT CIYYaliHOIO BBIIANEHUS IIPO-
BOJIHUKA JIa)Ke IIPU PaboTe B 9KCTPeMAIbHBIX YC-
JIOBUAX, HAIIPUMED IPU 3HAYUTEIbHbIX MeXaHH-
JeCKUX BHOPAIIIsIX.

Ycunne u3MeHsAeTCA NPOMOPINOHANBHO B 3a-
BHUCUMOCTH OT CeYeHUsI IIPUMEHIEMOTO IIPOBOJ-
HuKa. [Top feficTBreM BBICOKOTO Y/IeNbHOTO 110~
BEPXHOCTHOTO JIaBJIEHUS B TOYKE KOHTAKTa 3a-
JKMMa IIPOBOJHMK BJIABIUBAETCA B MATKUH I10-
BEPXHOCTHBII CJIOH, 4TO JOIOIHHUTEIBHO 00ec-
neYrBaeT KOPPOSUOHHYIO 3AIIIUTY.

B xiemMe, paccauTaHHOM Ha paboTy ¢ Ipo-
BOIHHUKaMH ¢ cedeHreM 0,13-26 MM?, MOKHO 3a-
JKUMAaTh IIPOBOJHUKH, CEY€HNE KOTOPBIX Pa3jIn-
YaeTCs Ha /IBa [IOPsA/IKA, He OIIacasACh IOBPEX/Ie-
HUSI TOHKUX U Heo)XnMa (M, KaK CJIeICTBHE,
BBICKAJIb3bIBAHMS) TOJICTBIX IIPOBOJHUKOB.

Puc. 4

Puc. 3

KJIeMM CIIyKUT nepexozinas knemma WKE 16/35
PV/WKEF, umerorrast HuskonpoduibHyo ¢op-
MY, 4TO II03BOJISIET CIeJaTh OTBOJ TOKAa OOBIYU-
HBIMU COEIUHUTEIbHBIMU MOCTUKAMU.

Isyxoraxnsie WKEN 2,5 E.../35 u Tpex-
srtakaple WKEN 2,5 E3.../35 xieMMbl cepun
WKEN 103BOJIAIOT CYIIeCTBEHHO COKOHOMUTD
MeCTO U PEIIUTh pasiudHble CXeMOTEXHUYeC-
KHe€ 3371241 Ha Pa3HbIX dTakaX KiemMM. [Tomumo
COCIMHUTENBHBIX MOCTHUKOB Ul BBIPaBHUBA-
HUS OTEHITUAIIOB OTH KJIEMMbI IMEIOT B CBOEM
apceHasie OJHOIIOJIIOCHBIE COeUHUTETbHbIE
moctuku IVB WKEF-V. Ot MmocTuku BCTaBiis-
I0TCSL B BEPTHKAIBHO B KJIEMMY (pHC. 4), Coefiu-
HSSI MEXKITY COOOI IeH 9Take, YTO T03BOJISIET
PeLINTh 3a[a4l IO CO3AAHUI0 CXEMOTEXHUYEC-
KHUX pa3BeTBUTEJIEN.

ITpy>XxuHHBIE KJIEMMBI HOBOTO CeMejiCTBa
Fasis WKFN umeror B cBoeM cocTaBe IBYXIIPO-
BOJIHbIE, TPEXIIPOBOJHBIE, YETHIPEXIIPOBOHEIE,
IBYXOTa)KHBIE, TPEXOTAXKHbIE KIeMMBI (pHC. 3).
IIpy>KuHHBIe KIeMMBI HOBOTO IIOKOJICHUS HMe-
10T KaK MEUHAMYM [IBe TOUKH ITONKIIOUeHNS CO-
eIMHUTEIBHBIX MOCTHKOB, UTO IO3BOJIAET pe-
IIaTh ¥ KOPPEKTHPOBATh CXeMOTEXHIYECKHE 3a-
nayn yo6oit ciokHOCTH. Kak 1 60JIbIIMHCTBO
KIeMM npousBoactsa Wieland, xiemmer cepun
WKEFN uMeT DOIONHUTENbHO HeUTpalbHble
¥ 3a3eMJLSIONITe MCIIOMHEHNS, a B HEKOTOPBIX
CITyd9asx U ruOpunHbIe. 3a3eMIIIONINe KIeMMBbI
WKEN....SL/35 umeror Takue xe rabaputhl, Kak
IPOXOJHbIE ¥ HeHTpajJbHbIe KIeMMbL. Merai-
JIMYecKas 3alllesIKa-KpeIUleHHe 3a3eMILSIOINX
KJIeMM 00JIafiaeT KpailHe HH3KOOMHBIM 3JIEKT-
PUYECKHM KOHTAKTOM C MOHTa)KHOH IIHHOMH
U OTIMYHBIMH MeXaHHIeCKHMH CBOUCTBAMH,
HO3BOJISIOIIMMH JIETKO U HA[IEKHO YCTAaHABIIM-
BaTh KJIEMMY Ha MOHTaKHYIO IINHY.

YacTo i pelleHus CXeMOTeXHIYECKUX 3a-
Iad HeoOXomMMa KJIeMMa, K KOTOPOH HY)KHO
HOJKIIOYUTE 60Jiee BYX IIPOBOAOB Oe3 IpruMe-
HEHMUSI COEJIMHUTEIbHBIX MOCTUKOB U JIOTIOJIHU-
tenbHbIX KiieMM. Kitemmbr #a Tpu (WKEN 2,5 D
1/2/... /35) u Ha getsipe mposoxa (WKFN 2,5 D
2/2/... /35) npenHa3HAYeHBI OJI1 Pa3BETBIICHIU
1 obecrednBaoT 0oJyiee KOMIIAKTHOE U 9KOHO-
MHYHOEe pellleHHe B3aMeH CTaHAAPTHBIX IPO-
XOIHBIX KiaeMM. CoelMHHTEIbHbIE MOCTHKU
HO3BOJISIIOT OOBEIUHUTH MEXIY o060 Jt060e
KOJIMYECTBO KJIEMM JUIsl PEIleHHs DPa3IHIHBIX
PpasBeTBUTEIbHBIX cXeM. Ijis HonBoza 60IbIIo-
ro TOKa K 6JIOKy CpPaBHHTeIBbHO CIA00TOYHBIX

Puc. 5

Hogas cepust MasiorabapuTHBIX IIPYKUHHBIX
ktemMm WKF 1,5 (puc. 5) mpennasHadeHa st
006CITy>KMBaHUS IIPOBOIOB C pabOYUM CedeHUEM
ot 0,08 1o 1,5 MM 1 UMeeT YJIy4lIeHHYI0 KOHCT-
PYKIIHIO IPY)KUHHOTO 3a)KMMa, 9TO II03BOJIMIIO
ClIeJIaTh UX JOCTATOYHO KOMIIAKTHBIMHU IIPH CO-
XpaHEHUH BCeX KaUYeCTBEHHBIX XapaKTEPHUCTHUK,

Komnonentbi

IPUCYIIUX IPYKUHHBIM KIeMMaM CeMeNcTBa
Fasis. MMeeTcst BO3MOKHOCTD IS ITOJKIIIOYE-
HIUSI IBYX COEITHUTEIbHBIX MOCTHKOB, ITO 1103~
BOJISIET COCIMHUTD MeXIy co0oil 1o6oe Kou-
yectBo KneMM. B cepun WKF 1,5 nmerorcs mpo-
XOJIHBIE, ITa’KHbIE, HEUTPAIbHbIE U 3a3eMJISIIO-
1I¥e KJIEMMBI.

CoBpeMeHHbIe TPe6OBAHUS K YMEHBIIICHUIO
rabapuToB IJIEKTPOTEXHUIECKHX IIKa(dOB
B IIPOMBIIIUICHHOCTH ITPUBEJIH K CO3[AHUIO IIPY-
JKUHHBIX KeMM Fasis mini cepur WKMF 2,5/ 15
IUIsL TOJKJIIOYEHMsS] Pa3IMIHBIX YCTPOMCTB Ma-
JIOM MOIITHOCTH.

VmetoTcst poxofiHble, HEUTPaIbHBIE U 3a3eM-
JISTIOIIEe  KJIEMMBI. 3a3eMJIAIONIas KjaeMMa
WKMF 2,5 SL/ 15 umeer Takue ke rabaputsl,
KaK ¥ IPOXO/IHAsI KJIEMMA, ¥ OTJINYAETCSI TOJBKO
3€JICHBIM I[BETOM M HAJIYHEM TOKOIIPOBOISIIIe-
ro dukcaropa s IPUCOEHUHEHHS K MOHTaX-
HOII IIMHe IUPHUHOK 15 MM. B omindue ot apy-
TUX IPOW3BOAUTENEN KIEMM, KJIEMMBI CEpUU
WKMF uMeroT MupoKyio raMmy COeIMHUTEIb-
HBIX MOCTHUKOB JIJI 00beINHEHNS TOTEHIINAIOB
cocenuux Kiaemm (ot 2 1o 10 moaocoB).

B cemeticTBe Fasis mini moMumo Kiremm, ycra-
HaBJIMBAIOIINXCS HA MOHTOKHYIO IIHHY, HMe-
fotcst mpykuHHEbIe K1eMMbl WKF 2,5 M/F; WKF
2,5 MD/F; WKF 2,5 M 15 u WKF 2,5 MD 15 pins
YCTAHOBKM Ha MOHTaKHble IaHean (puc. 6).
DTH KIIeMMbI COOMPAIOTCS B €IMHBII OJIOK IIpH
oMOIIX OOKOBBIX 3aIENI0K, YTO 0becrieyuBaer
IUIOTHOE TIpHWJIETaHUe APYT K APYTY COCeTHUX
xinemMm. Kimemmbr WKF 2,5 M — 9T0 KjIeMMBI,
KOTOpBIE CTaBSTCS B CepeflUHy COOMpaeMoro
KJIEMMHOTO 6JI0Ka, Y 9THX KJIeMM Ha IUIOCKOM
HIDKHEH 9acTH KOPIyca OTCYTCTBYeT Kperuie-
Hue. ITo kpasm 61oka kiremm WKF 2,5 M ¢ oni-
HO¥M CTOPOHBI cTaBuTCsl 60KoBas xiemma WKF
2,5 M/F, umerontas duarer, a ¢ Zpyroi cropo-
HbI 0JIOKa — crieruanbHast G0KOBast KpbIIIIKa
¢ ¢nannem. [MomyuuBiimiicss 670K MOXKHO 3a-
KPeIHTh Ha IIaHeIN ABYMsI BUHTAMH.

C mespio YMEHBIIEHHs 9HCIa KIIeMM, 061er-
YeHHUs U YCKOPEHHS MOHTa)Ka M ITOBBIIIEHIS
[POYHOCTHBIX XaPAKTEPUCTUK KIIEMMHOTO 610~
Ka MOYKHO HCITOJIb30BaTh CIBOEHHbBIE KJIEMMBbI
WKEF 2,5 MD u cnBoeHHble GOKOBbIE KIEMMbI
¢ dnanem WKF 2,5 MD/F. Kiemmbr WKF
2,5/M/R n WKEF 2,5/MD/R ycranaBiuBaioTcs
JUIsT MOHTa)ka Ha TIAHEIM C IOMOIIBIO CIIElH-
apHOrO (pUKcaTopa, pacroIoKeHHOTO Ha HHU-
JKHEH 9acTH KJIEeMMBI, II03BOJISIIOIIErO yCTaHO-
BUTh ¥ 3apUKCUPOBATH KIEMMY B OTBEPCTHSX
Ha MOHTQ)KHO ITaHeJIH.

Knemmer cepun WKF 2,5/M ... umeroT yHu-
¢dbunuposanHOe 60KOBOE KpeIUIeHHe U coOupa-
IOTCA B KJIIEMMHBII OJI0K B JII0OOOM COYETaHUM.

Puc. 6
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Ta6nuua 1. Cemeicrso Fasis

Tun knemm

Pa6ouee Hanpsxkenne MakcumanbHbii TOK  CeyeHne NPoBOAd,

Upaﬁl B lyaker A Mm’

1 WKF (cTanpapTHbie HaBopHbie knemmbl) 800 76 0,13..26
2 WKIF (cnoxHbie HaBopHbie knemmsl) 800 76 0,13..26
3 WKMF (HabopHble knemmbl, NpeaHAa3HAYeHHbIE 500 24 0,13..25
ANS YCTAHOBKM Ha MOHTaXHYo WwiHy DIN 15)
4 WK ...K.../U (knemmbl a1 nopknioueH1s AAT4MKOB Sy HOrO e
M UCMONHUTENbHBIX MEXAHU3MOB)
5 WKFN (paciumperHas nuHelka HaBOpHbIX knemm) 800 24 0,13..4
6 WKF 1,5 (komnaktHble HabopHble KnemMsl 500 17,5 0.08..15
AN cnaBoTOYHbIX MPUMEHEHHH)
7 WKF 2,5/M... (manorabaputhbie knemmel 800 24 0,13.2,5
ANS YCTQHOBKM HQ WMHBI, HO NAHeENH)

Komnonenrbi

Puc. 8

Taxoxe umerorca mini kiemmsr WKFE 2,5/M/35
u WKEF 2,5/MD/35 (cnBoeHHbIe), KOTOPbIe HMe-
0T BO3MOKHOCTh COOMpaThcsi B KIEMMHbIE
6JIOKM ¥ YCTAQHABIMBATHCS HA MOHTAKHYIO IIIH-
Hy IIMPUHOH 35 MM.

CewmetictBo Fasis mmeeT B cBoeM cocTaBe pas-
JINYHbIE THUIBI KJIEeMM, IIOKa3aHHbIE B TaOauIe
1. Kaxpass kiemMma HMMeeT TPU HCIOJHEHUS:
IIPOXO/HAsI, 3a3eMJISIONIAsl U HEeATpaIbHas, TaK-
JKe UMEIOTCSI M THOPHIHBIE UCIIOTHEHSL.

Crnenyer OTMETUTh HOBOE HAlpaBjIeHHE —
KJIEMMBI CO BCTPOEHHBIMU 3JIEKTPUIECKIMU
CXeMaMH U 93JEKTPOHHBIMH KOMIIOHEHTAMH.
B KJIeMMBI YCTaHaBJIUBAIOTCS pejie, OITOpas-
BSI3KH, MOHUTOPBI HANPsDKEHHS, KOHTPOJITIEPBI
TEPMOIIAp U MHOTOE JIPYTOE.

Puc. 7

KxemMme1 cemericTBa Selos ¢ BunTOBOM (DUK-
canueit mposona cepurr WK/WKN (puc. 7) ume-
0T OTIIYHO 3aPeKOMEH/IOBABIIIYIO U IIPOBEPEeH-
HYI0 MHOTOYHICJIeHHBIMH MCIIBITAHUAMYI KOHCT-
PYKIIHIO, 06JIa/IAIOIIYIO CIIEAYIOUIIMY OTINIH-
TeIbHBIMU JOCTOMHCTBAMH:
® MHUHHUMAaJIbHOE IIEPEXOHOE COIPOTHUBIICHUE

13-3a OOJIBIION IOBEPXHOCTH KOHTAKTa;

o (yHKIHOHATbHAS HAIEKHOCTD — Na’Ke MHO-
FOKPAaTHOE HATsDKeHHe M OCTableHHe BHHTA
He TIPUBOMUT K IOBPEXIEHUIO BHHTOBOMH
pe3nOby;

e ONTUMAaJbHAs, He3aBUCHMAs OT CEICHHS IIPO-
BOJA IPIDKUMHAS CUIIa;

e IIOBBIIICHHAS HA[EKHOCTb, BHOPOYCTONIN-
BOCTb 1 yIapOIIPOYHOCT;

® 3aIIWTa BUHTOB OT Pa3BUHUNBAHNUS,

e CrienpanbHas 3arienka (KpeIUleHie) KIeMMBbI
TI03BOJISIET OCYIIIECTBIATH MOHTAK KJIEMM Ha JiBa
THUIIA MOHTKHBIX IIUH: IUPUHON 35 11 32 MM;

e crenuanpHasg GopMa KaHaJIa BBOIA IIPOBOMA
CYIIIeCTBEHHO YCKOPSIET U YIPOIIaeT MOHTaX
KJIEMM, JIeTIaeT €70 Oe30IaCcHBIM;

® crcTeMa MapKUPOBKH, OCYII[ECTBIISIEMAsI C [IO-
MOIIBIO LIMPOKOH FaMMBI MapKHPOBOUHBIX
IIIbIUKOB;

® pa3Mephl 3a3eMJIAIOIINX KJIEMM JIJIS BceX THU-
II0B KJIEMM IIOBTOPSIIOT pa3Mephl IIPOXOTHbIX
KIIEMM;

® [[Ba THUIIA COEAMHUTENBHBIX MOCTHKOB: BIH-
TOBBIE, YCTAaHABIUBAIOIINECS CBEPXY U «Tpe-
6eHKM», yCTaHABIUBaeMbIe COOKY;

® [IJIs1 KJIEeMM JIFOO0TO CeIeHNsT UMEeTCsT IIIMPOKHUIT
CIIEKTP aKceccyapoB: OOKOBbIE KPBIIIKH, pasiie-
JIATEIIbHbIE TUIACTHHBI, 3aITTyIIKNA Ha MOHTAXK-
HBIe OTBEPCTHSI, COEUMHNUTETbHbIE MOCTUKH, CU~
CTeMa MapKUPOBKHU KJIeMM, MOHTAKHbIE IIIHBI
C aKkceccyapaMu M MHOTOE JIPYTOe.

Kitemmbl cemerictBa Selos ¢ BUHTOBOI (hukca-
nueit nposozna cepuu WKN aBisroTcs yHUBEp-
CaJIbHBIMH — MOTYT OOCITY’KMBaTh IIPOBOJA Ce-
genneM or 0,5 1o 185 MMm> MoIIHbIe KIeMMBbI
OCYIIECTBIIAIOT TONKTIOUeHNUEe IIPOBOJOB C cede-
HueM oT 16 1o 185 mm®. HafneskHOCTD KperuleHus
[POBOJIOB B KJIeMMaX 00eCrednBaeTcst OpUru-
HQJIPHBIMU KOHCTPYKTHBHBIMH peIIeHUsIMU.
KauecTBeHHOE 3aKpeIuIeHre JOCTUIAETCSI C TOMO-
IO CIIEIMAIBHON (DOPMBI 30KUMHOM KIIETKH
KJIEMMBI C HacedKkamu U prieHneM GUKCHPYIO-
1ero saxuma. JlJist HaiesKHOT (DUKCAIMH TIPOBO-
Ia ¥ BUOPOYCTOMYUBOCTH B KJIEMMax IpUMeEHe-
HBI CJIyIOIINe KOHCTPYKTHBHBIE PEIlIeHHSI:

e VBeJMUeHHAas BEPXHsIS YacTh 3aKMMa C BBI-
IITAMIIOBAaHHOM JIOIIOJIHUTEIbHOM pe31360151,
B KOTOPYIO BCTaBJISI€TCS BUHT.

e Ha HKHe!l YacTH 3a)KMMa UMEIOTCS CIeI-
IbHBIE HACEUKH, He JOIyCKaoIue ocnabie-
HUsI KOHTAKTa [IPU BO3IENCTBUHN BHOPAIVIH.

e B TOoHHesle BUHTA UMEIOTCS CIIEI[UaIbHBIE 0T~

PAaHUIHUTENN, yHepsKUBAIONIe BUHT B 3aTs-

HYTOM TIOJIOKEHWN W TAKkKe He IO03BOJIAIO-

1€ BUHTY PAaCKPYYHBAaThCS M OCIAOUTD Me-

XaHUYeCKUU KOHTAKT.

Hanmaue crieruanbHbIX Hacedek C IBYX CTO-

POH Ha KOHTAKTHOU ITACTHHE 3JJIEKTpUIec-

KO JaCTH! 3a)KHMa.

Kopryc keMm n3roToBieH 13 BEICOKOKAUeCT-

BEHHOTO ITOJIMMepHOro Matepuaia Poliamid 66/6,

Ta6nuua 2. Cemeitcreo Selos

COOTBETCTBYIOIIETO KJIACCY HOKAPOYCTOHINBOC-
ti1 VO (UL94). Ero npeumyIiecTBaMu siBJISTIOTCS
XOpOIIINe JIeKTPIIecKre U MeXaHUYeCKUe CBOII-
cTBa. DTOT MaTepHasI yCTONIMB K IUTAMEHH 1 00~
JIaJlaeT BBICOKOM ITAaCCUBHOM 3aIIIMTOM OT OTHS.

B cocras cemeiicTBa Selos BXOIAT pasnudHbIe
Pa3BeTBUTEIbHBIE, MHOTOIIPOXOIHBIE U CIEIIAa-
JIM3UPOBAHHBIE MOIUGDUKAINL: H3MEPUTENb-
Hble KJIeMMBbI C Pa3MBIKaTesneM, C JiepsKaTesneM
mpefoxpaHuTens (fuoma, MHAMKATOPa), pas-
JIMYHBIe UCIIOJHEHUS CIBOCHHBIX KJIEMM U Ip.
[TpencTaBisgioT MHTEPEC KIEMMBI IS HOIKIIIO-
YeHHUS [ATYUKOB U HCHOJHUTENbHBIX YCT-
POCTB, /I IOAKIIOYEHUS TOKOBBIX TPAHC-
dbopmaropos, skpaHupyouux muH (puc. 8),
KJIEMMBI JUIl YCTaHOBKHU 3JIEKTPOHHBIX KOMIIO-
HEHTOB, KJIEMMBI C YK€ BCTPOCHHBIMH KOMIIO-
HEHTaMH U T. [I.

ITpu U3roTOBIEHUN KIEMMHBIX 33)KUMOB HC-
HOJIb3YIOTCS CIIeIMajIbHble CIUIaBBI X 00paboT-
Ka ITOBEPXHOCTH. TOKOIIPOBONAIIYIO IINHY 13-
TOTABJIMBAIOT U3 JIATYHH U MEMY, a 3KHMHbIE
KOpITyca ¥ BUHTBI — U3 OIIMHKOBAHHON U XPO-
MHPOBAHHON CTaJIN.

ITpakTudecky Kakzas KJIeMMa M3 CeMeHCTBa
Selos ¢ BUHTOBBIME 32’KHMaMU IIPOBOJA HMeeT
TPH BH/IA MCIIOJHEHUS: TIPOXOIHAS, 3a3eMIISIO-
11ast 1 HEMTpaJbHasl.

Kiiemmbt Selos cepunt WK 4/D... umeroT B CBO-
eM apceHasle KJIeMMy C OIIHHM BXOJIOM U JIByMs
HE3aBHCUMBIMH BBIXOJJAMU [IJI TIOMKIIOYEHUS
TpexX HPOBOJIHHUKOB C PA3JIMIHBIMU CEYEHHAMU
U KJIEMMY Ha YeThIpe IIPOBOJHUKA C IBYMs BXO-
IaMU U IBYMS BBIXOJaMH. B IIeHTpe KIIeMM cBep-
Xy IPeyCMOTPEHO MECTO JUIS YCTAHOBKU COEMIH-
HHTEJIbHBIX BUHTOBBIX MOCTHKOB. VMeercs B Ha-
JIMYUH 3a3eMJIAIONIAs KJIeMMa C MeTa/UTMIeCKIM
(buKcaTopoM Ha MOHTAKHYIO LITHHY.

JIByXoTa)kKHble KIEMMBI MMEIOT Ba HCIIONIHE-
Hst: cepust WK 4 E... u cepus WKN 2,5 E/UJ....
OTH KJIeMMBI IMEIOT BO3MOKHOCTD HOIKTIOYeHH S
BHHTOBBIX MOCTHKOB Ha 0O0HX 3TaXKaX KIeMMBL

Pa6ouee Hanpskenne MakcumanbHeii ToK | Ceyenue nposoaa,

1 WK/WKN (Ha6opHbie knemmsi) 1000 309 0,5..185
2 SELOS BIT WKI (MoHTaxHble HaBopHble knemMbi) 400 125 0,5...50
3 POWER LINE (6onToBsie knemmsi) 1000 415 16..240
4 CLASSIC LINE 9700A...535 800 125 0,5..50
(HaBopHble Knemmbl Ans PaBoTbI B TAXENbIX YCIOBMAX)
5 TOP SYSTEM (KnemMHMKM Ans yCTaHOBKM 400 20 0,5..4
HO MOHTQXHYIO LWKHY)
6 | SELOS MINI WKM (HabopHbie knemmbi Ha wiury DINT5) 500 32 0,5..6
7 SELOS PLUG (npoxopaHble pacnpeaenuTenbHble Knemmbl 250 12 0,5..6
C BO3MOXHOCTbIO MOAKIIOHEHNS Pa3bemal)
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Puc. 9

IMopsumom Selos SIBISIOTCS KJIEMMBbI CepHA
Appliance — KJIeMMBI J7151 OCBETHTEIBHOTO 3J1€-
KTPOMOHTaKa U OBITOBOII 3JIEKTPOIIPOBOJIKH.

CemeiictBo Taris — HaGOpHbBIE KIIEMMBI C HO-
xeBbIM (ukcaropoM. Texuomormio Taris MOX-
HO Ha3BaTb PEBOJIIOIIMOHHON — OHA IIPOCTa,
6pictpa 1 Ge3onacHa. OUKCHPYOIIUN TPOBOJ,
anemeHT Taris 103BOJIsIET 3aKUMaTh HPOBOJA
6e3 TpeBapUTEIHHOTO CHATUS H3OJLIIUAN —
IIPOBOJ] IIPOCTO OTPE3AETCS 110 JUIMHE U BCTaB-
JIsIeTCsl B IPOBOJHOM TyHHeJIb 10 yropa. [Tocie
9TOTO C IOMOINBIO CTAHJAPTHON OTBEPTKH
YacTh 3a)KMMa IIePEeMeIaeTcsl, Ipope3aeT U30-
JISILIUIO IPOBOJIA U 06ecIiednBaeT He0OXOMUMBbIIT
KOHTAaKT. OCYIIECTBIISETCS 9TO 32 CYET TOTO,
YTO NPOBOJ, BJIABJIMBACTCS B IMyOMHY paspesa
HOJKEBOTO 3JIEMEHTA, IIPU 3TOM YCHJINE BIABIIN-
BAHMS PACCYMTAHO TaK, YTOOBI Kpast HOKA IIPO-
Ppe3aT U30JISIMIO IPOBOJA U BOIILIM B KOHTAKT
C [IEHTPAJIBHO JKIJION, He IIepeKycuB ee (puc. 9).
I[Tosry4eHHBIN KOHTAKT MOJIHOCTHIO Ta30HEIPO-
HHI[aeM, CJICICTBHEM Hero SIBJLSIETCS OTCYTCTBUE
KOPPO3HHU KOHTAKTA, 9TO OCOOEHHO BAKHO IIPU
9JIEKTPOMOHTKe BO B3PBIBOOIIACHBIX U arpec-
CHUBHBIX Cpeiax.

LIBeT ppruara-uHANKATOPA (KPACHBII WIH CU-
HU) MHOOPMHUPYET O PAaCIeTHOM 3HAYEHUH
IUTOIIAI [OIEPeYHOTO CedeHMs 3aKUMAeMBbIX
IIPOBOJIOB.

Kopryc k1eMMBl U3TOTaBIUBACTCSI U3 TTOJIH-
aMufa 66/6, 061a1AK0IIEro OTINIHBIMH JH3JIe-
KTPHIECKUMH, XUMUYECKIMI U MEXaHUIECKU-
MM CBOMCTBAMHU.

CrieniasibHble CIUTaBbI 00€CeInBAIOT Maoe
[IepPeXOIHOe CONPOTUBIICHHE U HAI@KHOCTh CO-
eIMHEHMs. 3a)KUMAIONasl 9acTh KJIEMMBI U TO-
KOIIPOBOZSIIAS [IIMHA U3TOTABIUBAIOTCS U3 JIy-
JKEHOI MeIIU, @ KPeIIe)KHasl 4acTh 3a3eMJICHHS —
U3 JIy)KeHOI! JIaTyHU. B Tabiuiie mpuBeneHs! oc-
HOBHBIC TUIIBI KJIEMM C HOJXEBBIM 3aKHUMOM.

B cocras cemericrBa Taris BXOAAT pa3IudHbIe
pa3BeTBUTEIbHBIE, MHOTOIIPOXOIHBIE U CIIEIHA-
JIM3UPOBaHHbIE MOAMMUKAIUK: H3MEpPUTEIb-
Hble KJIEMMBbI C PasMBIKaTesleM, ¢ JiepKaTeseM
npemoxpaHuTesst (HOaa, WHAMKATOpA), pas-
JINYHBIC HMCIIOJHCHUNA COBOCHHBIX M JTa’KHBIX
KJIeMM, KJIEMMBI IS yCTAHOBKH PaHOIeTael,
KJIEMMBbI CO BCTPOEHHBIMH KOMIIOHEHTAMH.

JocTonHCTBa HAOOPHBIX KIEMM C HOKEBBIM
(bUKCaTOPOM 3aKIIFOYAIOTCS B CIIEAYIOIIEM:

e 3koHOMHS 110 60% BpeMeHH, He0OXOIUMOTO
pu OOBITHOM MOHTAKe;

He TpeOyeTcsl ClIeIMaIbHBIX HHCTPYMEHTOB;
He Tpe6yeTCst 3aUUCTKY IIPOBOLA IIPU MOHTAXKE;
BBICOKAsI INIOTHOCTh MOHTAXKa;
BUOPOYCTOMIUBOCTD U YAAPOIIPOIHOCTD;

Ta6nuua 3. Cemerictso Taris

Pa6ouee HanpskeHne MakcumanbHbii TOK

Komnonentbi

CeueHue npoeoaaq,

T
Mn Knemm Upess B s A "
1 WKC (cranpapTHbie HaBopHbie knemmbi) 800 24 0,2..2,5
2 WKC S/C (rubpunHble knemmbi) 800 24 0,2..2,5

® JIETKUIT JOCTYII AJIsE KOHTPOJLS

® KOPPO3HOHHAsI CTOMKOCTD;

® IIHPOKHIT BEIGOP aKkceccyapos (puc. 10).
CemerictBo Revos — MOIIIHBIE TIPOMBIIIIICH-

Hble pasbeMbl. [IJIsi CHCTeM 3HepProcHabKeHMUs

U YIIPaBJIeHUs] HeOOXOMUMbI HafIeKHBIE IIPOMBI-

COeAMHMTeﬂbeIe
MOCTHUKH

IVB WKF 2,5- (2-10)
IVB WKF 4- (2-10)

CranpaptHas
cuctema
MApKMPOBKM

9705 A/ ..

3arnywka
€ npeAynpexXaaiowmMmM
CMMBONOM

ADF 4/4 Gelb

3arnywka ¢ npeaynpexaaiowmm
CMMBOSIOM

ADC 1/4 Gelb

Mnactuna 6okosast
APC1-2,5

Puc. 10

IUTEHHBIE Pa3beMbl UL COENUHEHUs OTHeNb-
HBIX YCTPOHUCTB B eduHyIo cuctemy. Pupma
Wieland mpensiaraer mpopyMaHHYIO CHCTEMY
MOIIHBIX TIPOMBIIIUIEHHBIX Pa3beMOB IIJIsl TIPU-
MEHEHUs B IIPOU3BOICTBE KOMIUIEKCHOTO IIPO-
MBIIIUIEHHOTO o6opynosanus (puc. 11). ITpo-
MBIIIUIEHHbIE 3JIEKTPUYECKUE PasheMbl CeMeil-
crBa Revos 6buty paspaboTaHbl [Jist IPHMeHe-
HHS B OCOOBIX OKDPY/KAIOIIUX YCIOBUSX: YCIIO-
BHSIX arpecCUBHBIX Cpell, GONBIIOTO Iepernana
TeMIepaTypsl, Bubpanuu u T. 1. Kopryca pass-
€MOB B 3aBHCHMOCTH OT HCIIOJHEHNs 06ecredn-
BaroT BaH_[I/ITy KOHTAaKTHOU I‘pyHHbI:

—O0T CJIY4alfHOrO NPUKOCHOBEHUS JATOHIMU
U MHCTPYMEHTOM K TOKOBEYIIIAM YacTsIM;
—OT NPOHUKHOBEHUS BTN B 3AIIUIIIAEMYIO
KOHTAKTHYIO TPYIIIY;
—OT [IPOHMKHOBEHHUS BOJIBI, Pa3OphI3raHHOM
Ha ITIOBEPXHOCTH yCTPOUCTBA;
—OT IIPOHUKHOBEHUSI BOZIBI IIPH IIOTPYKEHUN
KOpIIyca B BOLLY;
—OT TPOHUKHOBEHNUS Ta30B B 3aAIIUIIIAEMYIO
KOHTAKTHYIO TPYIIITy.
PazbeMel ienaTcs Ha CIefyIoliue cepun:
e Basic — 6asoBas1, yHHBepCaIbHAs Cepus, Ha-
npsokeHu 10 690 B mpu Tokax no 16 A;
e Power — s TokoB 10 100 A;
e Mini — masnorabapuTHbie pasbeMbl OT 3
1o 8 MOJIIOCOB IIpH HampspkeHusx 1o 600 B
u tokax 1o 10 A (puc. 12);

Puc. 12

e HD — pasbeMbl ¢ KOHTAKTHBIMH TPYIIIaMU
BBICOKOI IUIOTHOCTH (110 64 HOJIFOCOB);

e Flex — HabopHbIe pa3beMbl — KOHTAKTHAs
rpyrma opMupyercst paspadorankom (puc. 13);

o IT — kopmyca s 3aLuThl Kabesist Ipy Ipo-
XOfle CKBO3b IIOBEPXHOCTH (KabesbHble BBO-
IIBI), KOPIyca C BO3MOJKHOCTBIO YCTAHOBKU
KOHTaKTHOI1 rpymmsl Tuma D-Sub;

o MOT — 10-110JIF0CHBIE pa3beMbI € ITACTHKO-
BBIM KOPITyCcOM, HanpspkeHHus 1o 690 B npu
TOKax 710 16 A;

o Slide — 24-momiocHast KOHTaKTHAas TPyIIIa
JUISL YCTAHOBKH B 19-/0/IMOBBIE CTOVKY;
e EX — BBICOKOZALIMIEHHbIE (B TOM dYHCIIe

B3pI)IBOSaH.II/IILICHHI>I€) Ppa3beMbl IJIS1 XUMU-

T

Puc. 13
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Komnonenrbi

Puc. 14

Revos sBiseTcst MHOTOOOpasue KOMIIOHEHTOB

1eCKolt, hapMalleBTUIeCKOIT U TOPHONOObIBA-
JOIL[eil TPOMBIIIITIEHHOCTH (puc. 14).
OTInIuTeNBHON 0COOEHHOCTBIO CeMENCTBa

Puc. 15

pasbeMa, 4TO IIO3BOJIAET OITUMAJIBHO CKOM-
IIOHOBAThb €ro Mg peHIeHus IIOCTABJIIEHHDBIX
3amadqd.

CemetictBo Wiecon — pa3beMbl U KIIEeMMHU-

Ki Ha medaTHyio mwrary. CemeiictBo Wiecon,
HOXayit, caMoe OOIIIPHOE [0 HOMEHKIIAType.
BosbI10if BBIOOP KJIEMMHHUKOB, LIITEKEPOB H OT-
BETHBIX 9YaCTedl C PasIUIHBIM KOJIUIECTBOM
KOHTAaKTOB (IIOJIIOCOB) JIaeT KOHCTPYKTOPY BO3-
MOYKHOCTb THOKOTO IMOAXOJA M OITHMAJIbHON
popaboTku mpoekra (puc. 15).

OcCHOBHBIE ~ XapaKTepHUCTUKHA  Pa3beMoB

Wiecon:

I[Tpocroit croco6 MOHTaXa, HAIE)KHBI KOH-
TaKT C BUHTOBBIM WJIHU INIPY’KUHHBIM 3a)KH-
MOM IIPOBOJIHUKA.

OTcyTcTBHe ITAallKM HpH NPUCOEAUHEHUN
IIPOBOTHUKOB K pa3beMy 00eCHednBaeT BO3-
MOYKHOCTB OBICTPOTO, IUCTOTO, «JIETKOT0» CO-
eUHEHN 32 MAKCIMAaJIbHO KOPOTKOE BpeMs.
IlpucoenuHeHue ONHOXWIBHBIX U MHOTO-
JKUJIbHBIX IIPOBOJHUKOB cedenueM ot 0,14
10 16 Mm%

Pabouee Hampsprenue 10 1000 B.

Pa6ounii Tok 10 60 A.

ITepenanpsuxenne 4000 B B Tevenne 1 c.
B0o3MOXHOCTD MeXaHUYECKOTO KOTUPOBAHHUSL.
Iuanason pabounx Ttemieparyp ot —40
1o +130 °C.

Pasvembl Wiecon UMEIOT MHOKECTBO THIIOB:
Ot 2 mo 24 mosrocoB ¢ mrarom 3,5, 3,81, 5,00,
5,08, 6,35, 7,50, 7,62, 10,00, 10,16, 20,32 MM,
KJIEMMHUKA C JIOUMOBBIME ITaTaMUA UMEIOT
KOJIOBbIE BBICTYIIBI HAJl IIPOBOJHBIM TYHHe-
JIeM.

Cy1iecTByIOT BapHaHTBI KJIEMMHHKOB U OT-
BETHBIX YacTen ¢ II0ABEOCHUEM HPOBOI[HI/IKOB
K pasbeMy BepTHKalIbHO, TOPH30HTAIbHO
1 TI0]], YTJIOM.

KJIeMMHUKH € 3aKPBITHIMUA GOKOBBIMH TIepe-
TOpPOIKAaMU TAPAaHTHPYIOT YCTAHOBKY B HETO
pa3beMoB 6e3 CMeIeHMsI.

KiiemMHUKH 6e3 GOKOBBIX II€PErOPOIOK 103~
BOJIAIOT YCTAHABIUBATh Pa3beMbl PsioM 6e3
[IOTEPH 10JIe3HON IIIOLIA/IU WIN CMEHBI II1a-
ra pasbema.

VIMeIoTCst MHOTOITa)KHBIE BAPUAHTHI KJIEMM-
HUKOB 11 60Jiee IUIOTHOTO MOHTaXa (10 de-
THIPEX ITaXel).

BO3MOXHOCTb TOPIIEBOTO CpAI[MBAHUS OT-
IeNbHBIX KJIEMMHHUKOB.

Cy1IecTBYIOT HCIIOTHEHHS ¢ H30IUPOBAHHOM
HIDKHEI 9acThio (ITOCaJOIHBIM MECTOM ).
CyLIecTBYIOT MCIOJHEHUS C JIOIOJHUTEIb-
HBIMU HaHpaBJIHIOH_[I/IMI/I IIOCAaJO9YHbIMHU
IITBIPbKAME JUISL HOBBINICHHS HATEKHOCTH
3aKpeIUIeHns] KJIeMMHHKA U 6e301IH009HOC-
TH YCTaHOBKH €T B IUIATY.

3aXUMAIoIIIne 3JeMEHTbI MOTYT OBITH CHA0-
JKEHBbI JIeMII(EPHBIM 3JIEMEHTOM, CHUKAIO-
LIMM HarpysKky Ha IPOBOL.

AKxceccyapbl:

ITpenycMOTpEHbI OT/EeNbHbIE THe3/a 15 [Of]-
KJTIOYEHHUSI TECTOBBIX IITEKEPOB.

B03MOXKHO HCITOTB30BAHNE COETUHUTENHHBIX
mepembIuek rpebeHodHoro tuma (mo 24 mo-
JIFOCOB) UL BHIBOJOB KJIEMMHUKOB C IIIaTOM
5,00 u 5,08 ¢ 1ebI0 HOBLILIEHUS HArPy304-
HOI1 CIIOCOOHOCTH.

MapkupoBKa pasbeMOB:

o S[cHas, pasbopumBas MapKHPOBKA IIOJIOCA,
HaHeceHHast 0C000I KPAaCKOIL.

e Tlpu mocraBke OGONBIINX MAPTHIl PasbeMOB
BO3MOXHO HaHeceHHe COOCTBEHHON MapKu-
POBKH 3aKa34qMKa.

o KOHCTPYKTHBHBIE WNCIIONTHEHUS IIpelyCcMaT-
PHBAIOT YCTAaHOBKY CTaHAAPTHBIX MapKUpPO-
BOYHBIX HAKJIECK, IVIOIIAA0K U IIUIbJNKOB.
MHorue THOBI Pa3beMOB UMEKT (HIAHIIEBYO

BEPCHUIO C BUHTOBBIM 3aKpeIlJIeHUeM JacTell pa3b-

eMa, 9TO 06ecIIeurBaeT HaIeKHOE DJIEKTPIIeCKOe

U MeXaHUYeCKOe COeIUHEHHe 1 0COOYIO YCTONIH-

BOCTb K BuOpanuu. MexaHIdIecKoe KOHpPOBaHUe

obecrieqnBaer 6e30IIMOOYHOCTD B COETUHEHHU

paspeMoB. Bo3MoKHa IOCTaBKa pa3beMOB pas-

HBIX I[BETOB M3 CJIEAYIOIINX MaTepHAJIOB:

e Mertannnyeckue 9acTH Pa3beMOB BBIMOJIHE-
HBI U3 CIUTABOB CO CIEIUaNIbHO 00paboTaH-
HBIMH HOBEPXHOCTSIMHU, 4TO O0ecreduBaeTr
MUHHUMAaJIbHOE IIePEeXONHOE COIPOTHUBIICHHUE,
BBICOKYIO CTeIleHb 3aIUTBl OT KOPpPO3UU
U HaJIeKHBIA KOHTAKT.

e Kopmyc 3a)kuma M 3a)KUMHbBIe BUHTBI JIeJIa-
10TCSI U3 HUKEJIMPOBAHHON JIATYHU, OIMHKO-
BaHHOU M XPOMUPOBAHHOM CTAJIN.

e Vsonupyromuii KopIyc: monuamuz 66/6, 06-
JIAJAIOUIUH OTIMYHBIMU JU3JIEKTPUIECKUMU,
XUMHYECKUMHA M MEXaHUYeCKHMH CBOICTBa-
MH, pesKe ITOIHKapOOHAT WIIH TTONHOY THICHTE-
pedranar. Fimeercst coorBercrue ¢ UL94-VO.
B 3akioueHne OTMETHM, UTO B CeHTIOpe ObLT

IIPOBelIeH OYepeHON OIPOC HAIIUX KIUEHTOB:

«Bamre MHeHHe O HIpPOAYKIMM KOMIIAHUU

Wieland». Pesynbrar — HE OHOI peKiaMaIiiu

CO CTOPOHBI OTpEOHTENEI. -




