Jexuus 2 [laccuBHBbIE oNTHYECKHE KOMIIOHEHTBI

IlaccuBHBIE ONTHYECKHE KOMIIOHEHTHI BKIIOYAIOT B CeOS OINTHYECKHUE
COCIMHUTEIH, PO3ETKH, IITHYPHI, paCTIpeACIUTEIbHbBIC TTAHEIH, KPOCCOBBIE TIKA(HI,
COCMHUTENbHbIE MY(ThI, ONTUYECKUE PA3BETBUTEIM, ATTEHIOATOPHI, CHUCTEMBbI
CIIEKTPAJIBHOTO YIUIOTHEHHS W T.Jd., TO €CTb BCE, YTO HEOOXOAUMO st
obecrieyeHus1 TMepeAadydl ONTUYECKOTr0 CHUTHajla 10 BOJOKOHHO-ONTHYECKOMY
Ka0eIto OT nepeJaTYnKa K IPUEMHUKY.

ITo mepe pocTta CIOKHOCTH M YBEIWYEHHUSI MPOTSIKEHHOCTH BOJIOKOHHO-
ONITHYECKOW KaOETbHON CHCTEMBI POJIb TMACCHUBHBIX KOMIIOHEHTOB BO3pPACTaeT.
[IpakTHyeckn BCE€ CHUCTEMBbI BOJOKOHHO-ONTHYECKOW CBS3U, PEATU3YEMbIC IS
MarucTpajibHbIX HH(POPMAIMOHHBIX CETEH, TOKAJIbHBIX BBIYMCIUTEIIBHBIX CETeH, a
TaKKe JJIsI ceTel KaOeIbHOTO TEJIEBUICHHS, OXBAaThIBAIOT Cpa3y BCE MHOTOOOpa3ue
[TIACCUBHBIX BOJIOKOHHO-OIITHYECKHUX KOMIIOHEHTOB.

CambpiM BakHBIM BompocoM mnepemaun uHopmamuu no BOJIC sBasercs
oOecrieueHrEe HAJIEKHOTO COCOUHEHMSA, OITHYECKHMX BOJOKOH. OnTHdeckuit
COCMHUTENIb - ATO YCTPOMCTBO, NpPEAHA3HAUYEHHOE [JIi COCAMHEHUS Pa3InYHBIX
KOMIIOHEHTOB BOJIOKOHHO-ONTHYECKOT0 JIMHEHHOTO TpaKTa B MECTaX BBOJA U BBIBOJIA
m3nydeHus. TakuMud MeCTamMHu  SIBISIIOTCSI:  ONTHUYECKHE COCIWHEHUS  OITO-
AJIEKTPOHHBIX MoOJyjdel (IPUEMHUKOB U TIEPEJaTUYMKOB) C BOJIOKHOM KaOers,
COCIMHEHUS OTPE3KOB ONTHYCCKHX Kalened Mexay coOoi, a TakkKe C JIPYTrdMH
KOMIIOHCHTaMHU.  Pa3nuualoT  Hepa3beMHBIE W Pa3beMHBIC  COCAMHUTEIIH.
Hepaszvemmuvie coedunumenu WCIOMB3YIOTCI B MeECTaX TIOCTOSHHOTO MOHTaXKa
KaOelbHBIX cucTeM, OCHOBHBIM METOJIOM MOHTa)Ka, 00ECIICUNBAIOIIUM HEPa3beMHOE
coeMHEHHUE, SABISICTCS ceapka. Pazvemnvie coedunumenu (IMMPOKO yHOTPEOIIIETCS
TEPMUH KOHHEKmMOopbl, connectors) JOMYCKaIoT MHOTOKpaTHBIC
coeuHeHUs/pazbeIuHeHus. [IpoMEeXyTOUHOE TIOJIOKEHHWE 3aHMMAIOT COCAMHEHUS
THUIIA MEeXAHUYECKUll CNIAlC.

2.1. PazneMHbIe COeTUHUTEIN

Tunbl KOHCTPYKIUU

Ilo KOHCTPYKIIUH COEAVHEHUS OBIBAIOT CUMMETPUYHBIMU u
HEeCUMMETpUYHbIMU [1], YIpolleHHble cXeMbl CO€IMHEHUI TMoKa3aHbl Ha puc. 2.1.
Ilpu necummempuunol KoncmpyKyuyu Ui OpraHU3alUU COEAMHEHUsS TpedyeTcs JBa
AJIEMEHTA: COCAMHUTEIb THE3J0BOM W COEAMHUTENb IITEKepHbIM, puc. 2.1 a.
OnTHueckoe BOJIOKHO B KaNWJUIIPHOM TpyOKe KOHHEKTOpa-IITeKepa HE JOXOIUT 10
TOpLA Kanwuiipa, a ocraercs B TIiyouHe. HampoTuB, BOJOKHO B THE310BOM
COeIUHUTENEe BBICTyHaeT Hapyxy. llpu opranuzanmum coeauHeHus (HU3HUECKUN
KOHTAKT BOJIOKOH NPOMCXOAWUT BHYTPM HAKOHEUYHMKA-KAIIWILIAPA, KOTOPBIN
o0ecneuynBaeT COOCHOCTh BOJIOKOH. OTKPBITOE BOJOKHO, U KAalWJUIIPHAs MOJIOCTh Y
OTUX COCIMHUTENEH  SABJSIFOTCS OCHOBHBIMM  HEIOCTATKAMH, CHHIKAIOIIUMHU
Ha/Ie)KHOCTh HECUMMETPUYHOM KOHCTPYKIMH. OCOOEHHO HENOCTAaTKU CKa3bIBAIOTCS



npu OOJIBLIIOM KOJHMYECTBE MepenoAkiaoueHuid. [loaromy Takoil THI KOHCTPYKLHU
IIOJIy4YHJI MEHBIIIEE PACTIPOCTPAHEHHUE.

Ilpu cummempuyroti KoHcmpyKyuy IJis OpTaHU3AINKA COCANHEHUS TpeOyeTcs
TPU DJIEMEHTA: JIBa COCOWHUTENS M TepexoaHas poserka (coupling), puc. 2.1 6.
['MmaBHBIM DJIEMEHTOM COCIUHHTENS sBIsieTcs HakoHedHWK (femile). Ilepexomnas
po3eTka CHabKaeTcs IMEHTPUPYIOIIUM 3JIEMEHTOM, BBHITIOJHEHHBIM B BUIC TPYOKH C
IPOJOJIbHBIM  Pa3pe3oM - JOJDKEH ObITh KOHTAaKT MEXIYy HaKOHEUHUKOM U
HEHTPUPYIOUIUM AJIEMEHTOM PO3ETKH, pUC, 2.1 B. LleHTpupytomuii 31eMeHT MIOTHO
OXBaThIBAET HAKOHEUYHUKH U 00ECIIEUUBAET UX CTPOT'YIO COOCHOCTb.

Buemmnuii  nmuameTp HakoHeuHHMKa paBeH 2,5 mMm. Hawubonee xectkue
TpeOOBaHUS MPETBSIBISAIOTCS K MapamMeTpaM OTBepCTUsl (Kamuuisipa) HaKOHEYHHUKA.
OHO JOIKHO OBITH JIOCTATOYHO OOJIBIIMM, YTOOBI BOJIOKHO MOTJIO 3alTH B HErO, U
MpU 3TOM JOCTATOYHO MaJIbIM, YTOOBI JIO(PT BOJOKHA OBUI HE3HAYUTEIBHBIM.
JluameTp OTBEpCTUS B COOTBETCTBHUU CO CTaHAapToM paBeH 126 +1/-0 mxm s
OJTHOMOJIOBOT'O BOJIOKHA M 127 +2/-0 MKM IS MHOIOMOJIOBOTO BOJIOKHA. HekoTopbie
MPOU3BOJIUTENIA TIOCTABJSIOT HAKOHEYHUKH NIMPOKOTO JIMama3oHa JIMAMETPOB
(mampumep. 124, 125, 126, 127 Mkm) Ajiss akKOMOJAIlMA €CTECTBEHHBIX BapHaIlvil
IAAMETPOB  BOJIOKHA. HakoHEYHWMK, Kak caMblid MNPEHU3UOHHBIA  3JIEMEHT
COCAMHUTENS, SBJSIETCS CcaMbiM JOporuM. HakoHEUHHKHM OOBIYHO OBIBAIOT
MeTa/uinyeckre (Ha OCHOBE HEp)KaBeIolleld CTanM), Kepamuyeckue (Ha OCHOBE
IUPKOHHUS UM OKCUZA amtoMuHus). [[1acTuKOBbIE HAKOHEYHUKH BBICOKOTO KauecTBa
JOJKHBI CHU3UTh CTOUMOCTD COE€TUHUTEIIS.

K coeqmnuTensiMm npeabsaBiasioTCs CIEAYIOMNE OCHOBHBIE TPEOOBAHUSI: MaJIbie
BHOCHUMBIE TIOT€pH, Majoe OO0paTHOe OTPAKEHHE, YCTOMYMBOCTh K BHEITHUM
MEXaHUYECKUM, KJIMMATHYECKUM U JIPYTHM BO3IEHCTBUSIM, BBICOKASI HAJIEKHOCTh U
MPOCTOTa KOHCTPYKLHH, HE3HAYUTEIBHOE YXYAIIEHUE XapaKTEPUCTHUK IMOCIIE
MHOTOKPATHBIX MOBTOPHBIX COCIUHCHUHU.

8)

Puc. 2.1. KoHCTpyKIIUM COEAMHUTENECH: a) HECUMMETpUYHAsT; 0) CHMMETpUYHAS; B)
HAaKOHEYHUK U LIEHTPATOP PO3ETKHM CUMMETPUYHOTO COEAUHUTENS

O6o3navenus: 1 - coequHUTENh THE3JOBOM;, 2 - HAKOHEUHUK-KAWLIP; 3 -



COEIMHUTENb IITEKEPHBIN; 4 - KEBIAPOBBIE HUTH; 5 - SMIOKCUIHBIA HAMIOJIHUTEND; 6 -
COCIMHUTEND; 7 - MepeXoHasl COCAUHUTENbHAs po3eTKa (aganTep); 8 - ONTUYECKUM
HAKOHEYHHUK; 9 - HEHTPUPYIOIIUN AJIEMEHT po3eTkH; 10 - onTrudeckoe BOJOKHO; 11 —
MUHHKa0EIb

Baocumblie nmorepmn

CereBble CTaHIAPTHl 3aKJIaAbIBAIOT OOJBIION 3amac IO 3aTyXaHUI0 B
kabenpHOM cucteme. Hanmpumep, craniapThl PU3NYECKOTO YPOBHS HA MHOTOMOJIOBOE
BosiokHO FDDI (PMD), Fast Ethemet (100Baze-FX) paccuntansr Ha MakcUMaabHOE
JOIyCTUMOE 3aTyxXxaHue B JuHMHA 10 11 ab mnpm MakcuMambHOM JIOIMYyCTUMOM
paccrossuuu 2 kM. Ecim ydecth, 4To motepu B kabene cocTaBisitoT 3 ab/kM, a B
COCIMHUTENIE C OMHOTHIMHBIMUA BoJIOKHamu - 0,5 nb, To oguH MOMOTHUTETHHBIN
nepexon ¢ 62,5 na 50 Mxm, BHOCSIIUHN 3aTyXanue 2,5 n1b, He Oy1eT KPpUTHUHBIM JaKe
MIpU MaKCUMAJIbHOM JJIMHE KaOeJIbHOTO cerMeHTa (2 km)/

Coeounenue MHOCOMOO06020 U OOHOMO008020 6oJsokon. Einie Ooabline
BHYTpeHHHE ToTepu (mpumepHo 16 1b) BO3HHMKAaIOT TpU  CONMPSKEHUH
MHOTOMOJ/IOBOTO U OJTHOMOJIOBOTO BOJIOKHA, KOTJla CBET pacHpoCTpaHsieTcss U3
NEPBOTO BO BTOPOE BOJIOKHO.

Buewnue nomepu - 93TO TOTEpH, KOTOpPbHIE SBISIIOTCA  CJIEICTBUEM
HECOBEPIIICHCTBA KaK CaMOW KOHCTPYKIIMU COEIWHUTENS, TaK M Ipoiiecca cOOpKU
ONTHYECKOT0 IIHypa. BHemHWe mnoTrepu 3aBUCAT OT TakuxX (PAKTOpOB Kak:
MeXaHu4ecKkas HeCThIKOBKa (yrioBoe cmemienue O-, panuanbHoe cmenieHue L,
0CEBOE CMEIICHUE S); IIEPOXOBATOCTH HA TOPIE CEPALICBUHBI; 3arPSA3HEHUE ydacTKa
MEX/Iy TOPIIaMH BOJIOKOH, puC. 2.2.
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Puc. 2,2. Yerblpe raBHBIX BHJa BHEUIHHX MOTEPh B COCTUHHUTEINE
[3]: a) moTepu mpu YriaoBOM CMEIIEHUH; 6) MOTEepU NPH pagruagIbHOM
CMEUICHUH; B) IOTEpU IPU OCEBOM CMEIICHHWH; T) IMOTEPH H3-32
(bpeHeNneBCKOro paccessHusi Ha HEOHOPOAHOCTAX



Oo6paTHoe oTpaxkenue u koHtakTel THNAa PC, Super PC, Ultra PC, APC

PaccessHnue He TOJNBKO BENET K OCIA0JICHUIO MPOXOJSIIEro CUrHajida, HO H
yBEJIMYUBAET OOpaTHBIM CBeTOBOl mMOTOK. OOpaTHOE OTpa)keHWe, KakK MPaBUIIO,
HAYMHAET CKa3bIBaTbC B ONTUYECKUX JIMHUSAX MIMPOKOMOJIOCHOW 1udpoBoit
nepenayu, MUPOKOTIOIOCHOW aHAJIOrOBOM Mepeaayn, Wik B MaruCTPadbHbIX JTUHUSIX
c OOJBIIMM YHCIIOM Pa3bEMHBIX COMPSKEHUHU. (7 MOCTpOEHUs TaKuX JIMHUM, B
OCHOBHOM, MCIIOJIB3YETCS OJTHOMOJIOBOE BOJIOKHO. CHIIbHOE 00paTHOE OTPa’KEHUE OT
CTBIKOB COCJMHHUTENIEH MOKET B3aMMOJCHCTBOBATH C aKTUBHOW CpEIOM JIa3e€pHOIO
nepeaTyvka M, B KOHEYHOM HWTOTE, MPUBOJIUTH K HEHYKHBIM JTOTIOJHUTEIHHBIM
CBETOBBIM CHUTHaJIaM. B a0OHEHTCKMX HIMPOKOBEIIATENIBHBIX CETAX KaOEJIbHOTrO
TEJIEBUJICHUS, UCIOJNB3YIOMMUX IupokononocHeie (mo 1 I'T) ananorossie
ONTHYECKUE TIEpEeNaTIYMKH, Takas oOpaTHas CBSI3b MPUBOAUT K IMapa3UTHOU
uHTep(PEepeHIIMM TiepeaBaeMbIX CHUTHAJIOB, B pe3yjlbTaTe€ Yero, HalpuMmep,
yXyJaeTcsi KadyecTBO BujeonzoOpaxenus. [lpu uudpoBoit mepemgade oOpaTHOE
paccesiHie MEHEee KPUTHYHO, OJIHAKO CYMMAapHBIN 3¢ deKT 0OpaTHOro paccesHusl Ha
HECKOJIBKUX CTBIKaX COEJIMHUTENIEH MOXET OBbITh NPUYUHON MOTEepH OUTOBOM
uH(bOpMaIIUU Ha TPUEMHOM YCTPOMCTBE.

CymiecTByloT Tpu Tpafaiuu  (U3MYECKOTO KOHTAKTAa, OTIUYAIOUTUECS
ypoBHEM notepb Ha oOpaTtHOM otpaxeHuu: PC  -30 nb; SuperPC  -40 nb; UltraPC
<-50 nb.

Haﬂemnocn), MEXaHUYECKUE, KIUMATHYECCKHE U IPYyrue BO3I[eﬁCTBHﬂ

Konuuecmeo nepenookniouenuii. OObIYHO COeAMHUTENN paccuuTaHbl Ha S500-
1000 mepenoaxiroueHU. 3a 3TO BpEMsI YBEIMUYEHNE BHOCUMBIX NOTEPHh HE TOJHKHO
npeBbicuTh 0,2 Ab. DTOro KOIMYECTBAa MOAKIIOUYEHUM MPU OOBIYHON IKCILTyaTalluU
Ooisee, yeM JjocTaTtoyHo. Pa3sbeMHOE coelIMHEHHE CYMTAaeTCs HauoOoJjiee CiaadbIM
3BEHOM B KabOenbHOU cucteme. CUibHOE HampsDKeHHE Ha MUHUKAO0eTh, WAYIIUH K
COCIMHUTEII0, WM pEe3Kue BO3JeHCTBUS (HAa Kabenb, HAa COCIUHUTENh) MOTYT
MIPUBECTH K YXYAIICHUIO TEXHUUECKUX XAPAKTEPUCTUK COCAUHEHUS, WU MOBPEIUTH
ero. OOBIYHO MeCTa KPETUICHUS TIEPEXOTHBIX PO3ETOK JEIAOTCS MO/ HAaBECOM, WUJIH B
HUIle. AKKypaTHas JKCIUTyaTallusi MECT KpPOCCHPOBAHHUSI ONTHYECKUX KaOenen
YBEJIMYUBAET CPOK CITY>KObI COCTUHUTENCH 1 BCeil KaOETHHOWU CUCTEMBI B 1IEJIOM.

BoNbIIMHCTBO  COENMHUTENEN pacCUMTaHO Ha HKCIUIyaTallMl0 BHYTPHU
nomenieHui. [lognepkuBaTh YUCTOTY IJII ONTUYECKUX COSAUMHUTENEH OoJiee BaXHO,
yeM JJISI DJISKTPUUECKUX. 3arpsi3HEHUE MOBEPXHOCTH KOHTAKTa HE TOJILKO BIUSET Ha
BHOCHUMBIE TIOTEPU, HO M CUJILHO CKa3bIBA€TCsl HA OOPATHOM OTPa)KCHHMH, TaK KaK OHO
NPENSATCTBYET buznueckomy KOHTAakTy. B 21eMeHThl  KOHCTpYKUUU
COBPEMEHHBIX KPOCCOBBIX IMAHENEN 3aKIaJbIBAETCS BOZMOKHOCTD JIETKOTO JTOCTYyNa K
T000MY COEIUHUTENIO WIM K MEPEXOJAHON PO3ETKE C LEIbI0 MPOBEACHUS YHUCTKHU.
Onrtuyueckre MHYPHI U NEPEXOHBIE PO3ETKHU, €CJIM HET MOJKIIOYEHUS, 3aKPhIBAIOTCS
CIEUUATBHBIMU  THLUICBIArO3aIIUTHBIMU kojmaykamu. He cienyer ux
CHUMATh JI0 MOMEHTA UCIOJIb30BaHUS.



Onruyeckue HIHYPbI

OnTuyeckuil MHYp - 3TO ONTUYECKUH MHUHUKAOEIb, OKOHIIOBAaHHBIM € 00enX
CTOPOH  coeauHuTensiMu.  OnTudeckue  IIHypbl  ObIBAlOT  OJAHOMOJIOBBIE,
MHOTOMOJIOBBIE (C OJJHOMOJOBBIM W MHOTOMOJIOBBIM BOJIOKHOM, COOTBETCTBEHHO),
OJIMHOYHBIE (C OAHMM BOJIOKHOM), JBOMHBIE (C ABYMs BoOJIOKHamH). OHH Takxke
pa3anyaroTCsa TUIIOM COEAMHUTENEH U MOTYT MOCTABIIATHCS PA3HOM JJIMHBI MTOJT 3aKa3.
[Tpumep oGo3naueHus onrtudeckoro muypa: ST - Duplex SC MM 50/125 5m. Dto
JIBOMHON ONTHYECKUW IIHYp C MHOTOMOJOBBIM BOJNIOKHOM 50/125 anuHO#M SwM,
OKOHIIOBAaHHBINA ¢ OJHOU cTOpoHBI coeaunutenem Duplex SC, ¢ npyroit cTOpoHHI -
ABYMsI COeAMHUTETSIMHU ST,

OcHoBHble (QYHKIUSI ONTHYECKOr0 IIHYpa - OOECHeYeHHEe COEIUHEHUS:
MEXIy pa3HbIMH AaKTUBHBIMH CETEBBIMH YCTPOMCTBAMH, MEXIYy CETEBBIM
YCTPOMCTBOM U ONTHYECKUM PACIpPENEIUTEIbHbIM Y3J0M; BHYTPH OITHYECKOTO
COEIMHUTENILHOTO y3J1a WU Kpocca (BHYTPEHHSS KPOCC-KOMMYTALIMS).

[IpumMeps! ONTUYECKUX IIHYPOB MPUBEIEHBI HA puC. 2.3.

a)‘M’
T i L

Puc. 2.3. [Ipumeps! 0IMHOYHBIX ONTHYECKUX mHYpoB: a) ST-ST; 6) SC-ST

Po3eTrka [nomkHa COOTBETCTBOBAaTH THUIy COEOUHUTENCH. BrlmyckaroTcs
MEPEXOHBIE PO3ETKH, 00ECIIEUNBAIOIINE COUJIEHEHUE PA3HOPOIHBIX COECTUHUTENEH.
OnHako Takue pO3ETKU MMOJYYWIIM MEHBIIEE PACHPOCTPAHEHUE M3-3a TOrO, YTO HE
COCTAaBJISIET OOJBIIOTO TPyAa U3rOTOBJICHHUE ONTUYECKOIO IIHYpa C Pa3HbIMU TUIIAMU
COCTUHUTEIIEH.

Ananrepbl ObICTPOr0 OKOHLEBAHWS

N3rotoBieHre ONTUYECKUX UIHYPOB, T.€. 3aJ€liKa ONTHYECKOrO0 BOJIOKHA B
COCIMHUTENb HApSAAY C KOHCTPYKTOPOM  COEIUHHUTENS] W  MHUHHUKadenem
TpeOyeT NpueMIIeMbIX JaOOPATOPHBIX YCIOBUW Ui MOHTa)Xa M CHEHUATbHOTO
000pyI0BaHus, B YaCTHOCTU: MOJHUPOBAIBLHOTO 00OpyAoBaHUs (00OpYyAOBaHUS I
PYYHOU TOJUPOBKH /WU CIEIUATU3UPOBAHHONW MOJIMPOBATBHON MAITMHBI), TICUKH
s obecriedeHus Oosiee OBICTPOTO 3aTBEplCBaHUS dMOKCUIHOTO Kies. MHorna s
BBITIOJTHEHUSI OBICTPOrO COEIUMHEHHS TMPOILIE HCIOJIb30BaTh ajantep OBICTPOro
OKOHIIEBaHUS OOHaXEHHOTO BOJIOKHA, Takas 3ajefika BOJIOKHA SIBISIETCS] BpPEMEHHOU
MpOLEAYPON U MPUMEHSETCS K BOJOKHAM B cTaHAapTHOM 3 MM muHHKaboene u 900
MKkM Oydepe (tight- buffer). Amantepsl OBICTPOrO OKOHIIEBAHUS HCIIONB3YIOT
crannaptabie coenunutenu ST, FC, SC u obecrneunBaioT noTepy nNpu COEAMHEHUU C
APYTUMU CTaHIAPTHBIMU COEAMHUTEISIMH MeHee | ab mnpum OAHOMONOBBIX H
MHOTOMOJOBBIX COCAUHEHUSIX [7].



2.2. CBapHoOe coeiMHEHHE BOJOKOH

Csapka (fuslon splicing) onTHUYeCKHX BOJIOKOH OCHOBaHa Ha WX TOYHOM
IEHTPUPOBAHUH, TOCJIE YEr0 BOJIOKHA CBApPUBAIOTCS APYT C JAPYroM IpHU MOMOIIU
JyTOBOTO pa3psiia MeXAy AJeKTpojaaMu. LleHTpupoBaHue BOJIOKOH MPEICTABISET U3
cebs1 100 aBTOMATHYECKOE IEHTPUPOBAaHUE, JUOO LIEHTpUpOBaHKHE B V-00pa3HOM
nasy.

HawnOoniee pacnpoCTpaHEHHBIA Memoo asmoMamuieckoco YeHmpuposanus
OCHOBaH Ha TaK Ha3blBaeMoi cucteme PAS, korga MecTo cpalMBaHUs BOJIOKOH
OcCBeIaeTcss COOKy IpH IMOMOIIM 3epKan ¢ JByX cTopoH. IIpum »TOoM Ha 3KpaHne,
HAXOJSAIIEeMCS Ha MPOTUBOMOJOKHOM CTOPOHE OT MecTa CpAallUBaHUS KaMEpHI,
nosIBIISIETCS M300pakeHue, ompenenseMoe MpoduieM MPeIoOMICHHs ONTHYECKOTO
BOJIOKHA, IO KOTOpPOMY HpHUOOp MOXET YCTAaHOBUTH IMIOJIO)KCHHE CEPIICBUHBI
BOJIOKHA.

Bonee npocToil B MCIIOJIB30BaHUU MEMOO YeHMpUpo8anus 6 V-obpamnom nazy
(V-groove) TpeOyeT BBICOKOTO KadecTBa T'€OMETPUU BOJIOKHA JJIsi OOECIeUYCHUs
PUEMJIEMBIX XapaKTEPUCTUK CBAPHOTO COEAMHEHUs, puc. 2.4,

Nonepeunoe cevenne

Puc. 2.4. BnusiHue reoMeTpuu BOJIOKHA Ha Ka4eCTBO CBapKd METOAOM V-
groove:

a) mpu pazOpoce 3HaYeHUM JuaMeTPOB 000JIOYKH BOJIOKHA,;

0) Mpu OTKJIOHEHWHY KOHIIEHTPUYHOCTH CEPIIeBUHA/000I0UKa

OT HOPMBI; B) TIPU HEOAHOPOTHOCTSAX 000JIOUKH

Tpu reoMeTrpuueckre XapaKTCPUCTUKA BOJOKHA BJMSIOT Ha KauyeCTBO
CBapKHd METOAOM V-Qroove:
— pas30Opoc 3HadYeHW AuaMeTpoB 00ojouku BosiokHa (cladding diameter
distribution);
— KOHIIEHTPHUYHOCTH cepiieBrHa/00004Ka (core/clad concentricity);
— HeomHopoaHocTh 0000uku BostokHa (fiber curl) - yrommenus i monocTw.
[TpuemnembiM 17151 MeTOa V-QroovVe siBIsieTCSl 3HaUYeHUE JuaMeTpa 00O0JI0UYKH
125,031,0 Mxm, X0Ts 3TO M O0JIee cTporoe TpeboBanue, yeM yctaHoBieHHoe Bellcore
TR-20 B 1994 rony.
Takoe xe orkinoHeHne B 1,0 MKM JOMyCTHMO JUIS KOHIICHTPUYHOCTH
cepaneBruHa/0001049Ka, XOTS U 00CYKIaeTCs BOIMPOC YMEHBIIUTh 3TO 3HAYCHHE JI0
0,8 mxm [10].



HeogHopomHOCT, 000JIOYKM OOBIYHO TIPOSIBIISIETCS PEXEe W TOJIBKO Ha
ONpeJeeHHBIX ydacTKaxX BOJIOKHA. BiusiHue sToro ¢akrtopa MeHbIIE, YeM JABYX
IpeabIAYIIUX, 715 BOJIOKOH BEIyIIUX (PUPM-TIPOU3BOAUTEIICH.

OTMeTuM, YTO BIMSHHUE OTKIOHEHUS OT MACATbHOM I€OMETPUU BOJIOKHA IIO
TPEM TMEPEUHUCIICHHBIM XapAKTEPUCTUKAM TMPAKTUYECKHM HE YXYHIIAeT KadecTBa
CBApDKM TMpPHU UCIOIb30BAaHUU TPOLEAYPhl ABTOMATHYECKOIO LEHTPUPOBAHUS,
MOCKOJIbKY LIEHTPUPOBAHUE KOHTPOJIHUPYETCS MOJTOKEHUEM CEPILIEBUH BOJIOKOH.

[locne cBapku OroJIEHHOE BOJIOKHO JIOJDKHO OBITh MEXAHHYECKH 3alIUILCHO,
JUTSL 9YETO Yallle BCETO UCMOJIBb3YIOT TEPMOYCAKUBAIOIINECS 3aIUTHBIE TUIIB3bI (TAKXKE
mupoko ucnonb3dyercs TepMuH KJI3C - KOMIUIEKT JUis  3alIUThl  CTHIKA).
TepMoycanka 53TUX TWIb3 TMPOUCXOAUT B TMPEAHA3HAYCHHOW UISI OSTOW LEIU
CIICHMAIBHOM M€Y, KOTOpasi OOBIYHO SBJISIETCS OJHUM U3 Y3JIOB CBAapOYHOTO
arapara.

CBapka coO3/1a€T HEpa3pbIBHOE COCJUHEHHWE U TO0ITOMY OOECIeYHBaECT
HAWTYYIlINe XapaKTePUCTUKU MO BHOCUMBIM U OOPAaTHBIM MOTEPSIM IO CPABHEHUIO C
Pa3bEMHBIM COEIMHEHUEM WJIM MEXaHMYECKUM cIutaiicoM. Kak mpaBuio, cBapka
UCIIOJIb3YyeTCS B MECTaX COCAMHEHHUS YYaCTKOB ONTHYECKMX Kabenel mnpu ux
NpOJIETaHUKM BHE 3JIaHUWA U B MECTaX OKOHIIeBaHMs KaOeneil BHyTpu 3aanuil. [lpu
HapY>KHOM COEJIMHEHUH MECTa CBAPKH 3allUIIAI0TCS TepMEeTUYHBIMU MypTamu. Eciu
K€ CBApHBIE COCJAWHEHUS BBINOJHEHbI BHYTPU 3/1aHUS, OHHU MOMENIAIOTCS B
crienMalibHbIC crutaiic 6okckl. He Bcerna perieHue BoIOOpa CBapKH WM Pa3beMHOTO
COeIMHEHHUs OBIBACT MPOCThIM. B HEOJHO3HAYHBIX CHUTYaAIlUSX CJIEAYET YYUTHIBATH
MPEUMYIIECTBA M HEAOCTATKH KaXJOro TUNa coeawHeHus (Tadbm. 2.1) Hapsamy c
o0muUMH TpeOOBaHUSAMU TI0 DJKCIUTyaTallud BOJIOKOHHO-ONTUYECKON KaOeabHOM
CUCTEMBI B ILICJIOM.

Tabmuma 2.1. CpaBHEHHE pa3beMHOTO COCTMHEHUS U CBAPKH

IIpenmymiecTBa pasbeMHOIO COeIHHEHHS IIpenmymecTBa CBapHOIo cOeJMHEHHS
CymectByeT paspbiB HenpepsiBHOE coennHeHne
[IpocToe moAKIrOUeHNe MOCIe MOHTaXa MeHnbli1e BHOCUMBbIE TIOTEPU
Jlerkast KoH(UTYpaLHs Memnbuine oOpaTHbIe TOTEPU

[NpexycMaTpuBaeT CTaHAAPTHBIE TUIIBI COeAMHENH | Jlerdye qocTuraercs repMeTHYHOCT

I[OHYCKaeTCH 3aBOACKaA NPCANHCTAIALUSA Bonee xommakTHOE B pacy€Te Ha OJHO COCTMHCHNUE

MosxeT mokKa3aTbCs CTPAHHBIM HAJIMYME€ B KAuyeCTBE MPEUMYIIECTB JIBYX
MIEPBBIX JHAMETPAJIBLHO NPOTHUBOIIOJIOKEHHBIX MYHKTOB y Pa3b€MHOIO U CBAapHOIO
coenrHeHHs. OQHAKO KaxzJas M3 XapaKTEPUCTUK IOJIOKHUTEIBHO MPOSBIAETCS B
ONPEAECICHHBIX NpWIOXKEHUsX. Hampumep, nydmien 3amuror i IMPOXOIJHOTO
coeuHEHMs Kabelel, MpOJIOKEHHBIX B IpyHTE, OyneT cBapka. B To ke Bpewms, npu
MIOCTPOEHUU JIOKAJIBHOW CETH Pa3beEMHOE COEIMHEHHE IS MOAKIIOYEHUS CETEBBIX
y3710B Oynmer Oojee THOKMM © JacT BO3MOXKHOCTh IE€pEMEIIaTh CETEBOE
o0opy0oBaHuE B IIpesesiax 371aHusl.

[Ipeumy1iecTBO MajibIX BHOCUMBIX MOTEPh Y CBAPHOTO COEAUHEHUSI OCOOEHHO
CUJIBHO MPOSIBIIETCS MPU MOCTPOECHUH NPOTSHKEHHBIX ONTHYECKUX MAarucCTpalien C
PacCTOSIHUEM MEXAY PETPAHCIATOPAMH B HECKOJIBKO JECATKOB KHiIOMeTpoB. Ha



MOJOOHBIX YYacTKaX MOJKET PacIoiaraTbCsl 10 HECKOJBKHUX JIECATKOB CETMEHTOB
CTPOUTEBHBIX JUIUH ogHOMO0Boro BOK.

[TomydyeHue cBapHBIX COSIUHEHUHN BHICOKOTO KadyecTBa ynpolaercs oaaroaaps
MOCTOSIHHOMY COBEpIICHCTBOBAHUIO CBAapOYHBIX amllaparoB, MPOLEAYyp U MPaKTUKU
cBapku. Kpome 53TOro, HempepblBHO YIIydIllIaeTcsi KOHTPOJb 3a T'€OMETpuer B
npoliecce MpoU3BOCTBA BOJIOKHA U €r0 KaueCTBO.

B pesynbrare Ha CErogHSIIHUN J€Hb XapaKTEepHbIE€ 3HAYEHUS BHOCHMBIX
norepb HaxoAsATcs B auarna3one ot 0,05 mo 0,1 nb xak m1g ogIHOMOZOBOTO, TaK U IS
MHOTOMO/JIOBOTO BOJIOKHA [9].

O0Ho6010KOHHAs 0y208as céapka - OAWH W3 HamOoJee pachpOCTpaHEHHBIX
METOJIOB CBapKH, MPEANOIAraolfil CBapKy OJHOW napbl BOJOKOH. OHOBOJIOKOHHAS
IyroBas CBapka JOIYCKAeT KaK MCIOJb30BaHUE METOAa AaBTOMATHYECKOIrO
LIEHTPUPOBAHMUs, TaK MeTOAa V-Jroove.

MHnoeosonoxonnas 0Oyeoeas ceapka MEHEE pacCIpOCTPaHEHHBIM, XOTA W
CTPEMUTENIbHO HAOWpAIOIIMA CUITy METOJ CO3/IaHUSI HEPa3phIBHOTO COCIUHEHUS,
IpeArnoaralolnii OJHOBPEMEHHYIO CBAapKy Cpa3y HECKOJBKUX Map BOJIOKOH (oT 4
no 12 map). CBapouHble ammapathbl, HUCIOIB3YIONIME MHOTOBOJIOKOHHYIO CBapKy,
IpeIHa3HAYCeHbI JUIsSI CPAlTUBAHUS JICHTOUHBIX BOJIOKOH M MOTYT TaK)K€ MCIOJIb30BATh
0001 U3 METO/I0B IICHTPUPOBAHUS BOJIOKHA. AMMapaThl C aBTOMaTUYECKUM IIEHTPH -
poBaHuEM (aBTOMAThI) OoJiee JIOPOTHe, YeM alllapaThl, UCHOJIL3YIOIIUe METOn V-
groove. COBEpUIEHCTBOBAHME KaudecTBa IMPOU3BOJUMOIO BOJIOKHA CIOCOOCTBYET
pPOCTY CIIpOCa Ha CBAPOYHBIE anmnapaTthl, UCIOIb3YIOIME MHOTOBOJIOKOHHYIO CBapKy
C MeToJoM IeHTpupoBaHusi V-groove. OCHOBHas 00JacTb NPUMEHEHUSI TaKUX

anmapatoB - cBapka JieHTouHbIXx BOK m BOK ¢ GombmuM KOJUYECTBOM BOJIOKOH
(36,72,144).

KoauuecTBeHHbIE OICHKHN KavyeCcTBa CBapKHu

KadecTBo cBapkm omnpenensercs: BHOCHUMBIMH TIOTEPSIMH W HATSHKHBIM
ycuareM. OOpaTHbIC IOTEPH MPH CBAPHOM COCTUHEHUHU MpeHeOpekuMo maisl (+ -70
nb), Tak Kak THaBHbIH (aKTOp OOpPATHBIX MOTEPhb, CBOWCTBEHHBIH Pa3bEMHBIM
COCIMHEHUSIM - BO3YIIHBIN 3a30p OTCYTCTBYeT. Bkiiam B oOpaTHBIC MOTEpH aeT
dpeHeneBckoe paccesHue, CBSI3aHHOE C pPa3HUIEH B TMOKa3aTeNsX MPETOMIICHUS
BOJIOKOH. OJHAKO MOCTaBIIEMOE OJHOMOJOBOE BOJIOKHO HMMEET OYEHb BBICOKYIO
cTabmIbHOCTh TOKazaTenst mpemomsiernss An/n < 0,001. Kpome storo, ckauok B
MOKa3aTeNsIX MPEeJOMIICHUS CTiIaXuBaeTcs Onaromapsi nuddys3uu, mpoTexaromeid Bo
BpeMsl CBapKu. BHocumvle nomepu, Kak W TOTEPH TPU OPTraHU3ALUN Pa3PHIBHOTO
COCTMHCHMSI, TTOPA3ICIIAIOTCS Ha BHYTPEHHNUE U BHEITHUE TTOTEPH.

Buympennue nomepu. Jlng  MHOrOMOJOBOTO  T'PaJMEHTHOTO  BOJIOKHA
BHYTPEHHHE, WM BOJOKOHHO-3aBUCHUMBIE T[OTEPH, OIPEACIAIOTCS NapHbIM
Pa3IMYMEM YHCIIOBBIX allepTyp, IKCLUEHTPUCUTETOB, TUAMETPOB (KOHIIEHTPUUHOCTEH )
U TOKa3aTesie MpeJoOMIICHUsI Y CpalluBaeMblX BOJIOKOH. HekoTopwie cBapoyHbIe
ammapaTsl OCYIIECTBIISIOT BBIPABHUBAHHUE MO OCSIM CEPAIIEBUH, W, TAKHM 00pa3om,
OCNa0sItoT  (paKTOp HATWMYHMs PA3HOCTH DKCIEHTPUCUTETOB. HO HEBO3MOXKHO
YCTPaHHUTh TOTEPU H3-3a CKAYKa TUAMETPOB W YHUCIIOBBIX amepTyp. OTH TOTEpPHU



3aBHUCSAT OT HANPABJIECHHS M E€CTECTBEHHO BO3HHMKAIOT, KOTJa CBET MEPEXOIUT U3
BOJIOKHA C OOJIBIIIMM IMAMETPOM B BOJIOKHO C MEHBIIUM UJIU U3 BOJIOKHA C OOJIbIIIEH
arepTypor B BOJIOKHO C MEHbIIEH anepTypou. [1oTepu HOCAT aiIMTUBHBIN XapaKTEP
B TOM CMBICJIE, 4YTO €CIM, HalpUMEp, CpallMBacMble MHOTOMOJOBBIE BOJIOKHA
IPOSIBIISIFOT OTKJIOHEHUS KaK B JUAMETpax, TaK U B YHCIIOBBIX allepTypax, TO BKJIaJ
BO BHYTpPEHHHE MOTepu OyAeT NpPeICTaBleH CYMMOW OTACNIbHBIX MOTEph H3-3a
OTKJIOHEHUS B IMAMETPAX U OTKIOHEHUS B UHUCIIOBBIX allepTypax.

Buewnue nomepu BO3ZHMKAIOT BCIEACTBUE HECOBEPLIEHCTBA CAMOTO IMPOLECCa
cBapku. OHU BKITIOUAIOT OCEBOE, YTIIOBOE OTKJIOHEHHE, 3arpsi3HEHUE U ehopMaIuio
CEpALICBUH BOJIOKOH. BiusiHUE 3THUX (haKTOPOB MOXKET OBITh YMEHBIIICHO OJiaromaps
VHJIUBHUIYAJIbHOMY MAacCTE€pPCTBY Y OMBITY CIIEIIUAIIACTA, BBIMOJHSIIOMIETO CBAPKY, WA
Oarogapsi KayecTBY aBTOMAaTUUYECKOTO COJIM)KEHHS W BBIDABHUBAHUS BOJIOKOH U
[HKJIaM JTyTOBOM CBAPKHU IIPU MCIIOJIb30BAHUU COBPEMEHHBIX CBAPOYHBIX AMIapaTOB-
aBTOMATOB.

Hamsoicnoe ycunue, HeobXoaumoe i pa3beAMHEHUS] CBAPEHHBIX BOJIOKOH,
TaKX€ XApAKTEPU3yET KAueCTBO CBApKU. UeM BbIIE 3HAUYCHUE Pa3pBIBHOIO YCUIINS,
TEM BBIIIE KA4eCTBO CBapKu. ECTECTBEHHO, HET CMBbICIA pa3pbiBaTb TOTOBOE
COCMHEHUE, HO MOYKHO JI€JIaTh KOHTPOJIBbHBIE U3MEPEHUS, TEM CaMbIM ONPEAEIIss,
HACKOJIbKO KayeCTBEHHO MOJKET OBITh BBITIOJIHEHA CBapKa [JIs JaHHBIX THUIIOB
BOJIOKOH. [IpuunHON pa3phiBa SIBISETCS IMOBBIINICHHAS KOHIEHTpAIMs W OOJbIIHE
pa3Mepbl MUKPOTPEILIMH Ha TOBEPXHOCTH B OKPECTHOCTH MECTA CBAPKH.

3aTpaThl, CBS3aHHBICE C PAa3JIMYHBIMUA TEXHOJIOTUSMU CBapKH, XOTS U
BAPBUPYIOTCS B 3aBUCMMOCTH OT METOJA CBAPKH, OMNbITA CHEIUAIMCTOB U APYTUX
(baKTOpOB, CUMUTAIOTCS OTHOCUTEIHLHO BBICOKMMHU. HO HecMOTpss Ha 9TO, CBapka
OCTaeTCsi CaMOW PaCHpPOCTPAHEHHOW W CaMOW HAJIEKHOM TEXHOJIOTUEN CBEICHUS
BOJIOKOH: TMpPHU OJHOBPEMEHHOM MOHTAXX€ Cpa3y HECKOJIbKUX BOJIOKOH, IIpH
OJAVMHOYHOM CBapKe€ C HCIOJIb30BAHUM KaK AKTUBHOM, TaK U NACCUBHOW CHUCTEM
OCEBOr'0 BHIPABHUBAHUSI.

Haubonee pacnpocTpaHeHbl aBTOMAaTU3UPOBAHHBIE CBApPOYHBIC ammaparthl s
oHOBOJIOKOHHOM cBapku ¢upm Fujikura - FSM-30S u Sumitomo Electric Industries
- Type-35SE.



