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3awmuTa ONTUHECKWX BONOKOH OT CE30HHOTO BblAaBNMBaHWA
Protection of Optical Fibers from Seasonal Extrusion

E npouecce akcnnyatayun nogeecHelx BONC B pervoHax co 3HaUWTENkHEIM CE30HHEIM NEpEnagoMm TeEMNepaTyp
MOMET NPOMCXOAWTL BbIOABNMBAHWE ONTUHMECKWMX BONOKOH M3 ONTMHeckux Kabened B mydTel. OnNTHMECKWE BOMOKHA,
BblgasneHHsle w3 kabens B mydhTy, nambaloTca B kacceTe MydiTel criyyaiHeiv obpasom. BoneacTene Marba BOSHUKEET
ferpafauyusa NapaMeTpoe Nepefaqn onTUYeckny BONOKOH W YBENWUEHUE MEXaHUYECKUX HanpSHEHWA Ha MUKpouarmbay,
a crneaoBaTensHo, W WX YCKOPEHHOE cTapeHKe.

B HacTOALWEeW cTaThe NPOBOAWTCA aHaNM3 M3BECTHBIX METOOOB 3allMThl OT BbIOQ3BNMBAHWA ONTHYECKMY BONOKOH B
KacceTbl MydhThl M NoKa3aHo, YTo OHW He oBecneyrealoT HaaemHoN hUKCaLMK ONTUYECKMX BOMNOKOH B ONTUYECKUX MOoay-
nAx.

B cTathe NpWBEOEHO OnNWcaHue ABYX paspaboTaHHbix cnocobos diMKCaLMM ONTUHECKWX BONOKOH B MOQYNAX Ha Kac-
ceTax MydTel NpY NOMOLLW aAresMoHHOMD CUNWKOHOBOTO MEpMETHRA M TepMoycaxueaemMeix Tpybok. Ha paspaboTaHHbii
cnocob dMKcaUUK ONTUYECKMX BONOKOH NPW NOMOLLM aare3loHHOTo CUNWKOHOBOMD FrEpPMETHEA NONYYeH OTeYecTBEHHLIA
NaTeHT.

During the operation of suspended fiber optic cables in regions with significant seasonal temperature differences,
optical fibers may be squeezed out of opfical cables into couplings. Optical fibers squeezed ouf of the cable into the cou-
pling bend randomly in the coupling cassette. As a result of bending, degradation of the transmission parameters of opti-
cal fibers and an increase in mechanical sfresses on micro bends occur, and, consequently, their accelerated aging.

This article analyzes the known methods of protection against extrusion of optical fibers info coupling cassettes and
shows that they do not provide reliable fixation of optical fibers in optical modules.

The article describes two developed methods for fixing optical fibers in modules on coupling cassettes using an adhe-
sive silicone sealant and heat shrinkable tubes. A domestic patent has been obtained for the developed method of fixing
oplical fibers using an adhesive silicone sealant.

KnioueBkie cnoea: nepenag TeMnepatyp, BelOaBnWEaHie ONTHYECKMX BONOKOH, onTU4ecKKe MydiTel, Oerpagauma
NapameTpoB Nepefaqy, aare3MoHHsIR CUNMKOHOBLINA FepMETHK, TEpMOYyCaKuBaeMbie TPYGKH.

Keywords: temperature drop, extrusion of optical fibers, optical couplings, degradation of transmission parameters,
adhesive silicone sealant, heat shrinkable tubes.

Mocranoeka 3agavum

B Poccwn npoeogatca ofwWpHble
paboTel NO BLINDMHEHWHD NNaHa pas-
BMTHA pervoHos Cubupw v KpahHero
Ceeepa. B aTux pervoHax Jalle Bcero
HabMoOaKTeA 3HaYWTENBHBIE CE30H-
Hoie Konebauwa Ttemnepatypel. K
HACTOALEeMY BPEMEHM Y¥e NpoBsge-
Hbl JECATHW ThICAY KWNOMETPOB BONO-
KOHHO-OMNTHYECKMX  NUHWA  CBRA3W
(BONC) u HakonneH onpefeneHHLbIM
ONBIT CTROMTENLCTBA W MX TEXHWYE-
CKON SKCMAYaTaUWMKW B CHNOMMBIX KNKW-
MaTHUYECKWX YCNOBMAX.

iBectHuk ceazn™ Ne 11 '2024

B cepepHbIX pervoHax 3vMMHAR
TEeMNEpaTypa HepPeaKo CHWKAsTCA o
60 °C, a neToM MOMET OOCTWUIaTh
+40 "C. CuneHan 3abonoYeHHOCTE He
NozeonAeT NpoBOLWTE CTPOMTENLBHO-
MOHTaMHBIE paboTel NO COOPYMEHNIO
BONC & tennoe spema roga. CTponTe
BOMNC cTaHOBWMTCH BOIMOMHBIM TOMb-
KO 3MMoWN, korga GonoTa W BOAHLIE
nperpank! samepsaoT. MNoatomy Bonk-
WitHcTEo BOMNC B cEBepHLIX pervoHax
NOCTPOEHE W NPOSONMMAaKT BO3BO-
AWTECH C NPUMEHEHWEM NOOBECKM
onTuyeckux kabeneil (OK) Ha onopax

BO3AYLWHEX nuHvA (BN) eBeicokoro
HaMNPRAHEHHA,

Mpu oTpMUaTensHoOR Temneparype
ruapochob, sanonHALWMn ceobBogHoe
NpocTPaHCTBO BHYTPW Mofdyned ¢
onTU4eckuMKY BonokHamu (OB), rycte-
eT. MNpk NoNnoMKUTENLHOW TEMNEpPaTYRE
rMApPohobHEI KOMNaYHA CTaHOBMTCA
TEKY-HM.

CraTeio UenuKom YuTaiTe
B GYMaNHOR BEPCHW MYpHANA
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PROTECTION OF OPTICAL FIBERS FROM SEASONAL EXTRUSION
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{(PTBOY BO "TlopomkekHil rocy JapeTBEHHBI YHHBEPCHTET TENSKOMMYHHKALHH 1 HHbopMaTHin”)

B npouecce swcnnyartaunn noapecHuix BOJIC B permoHax co 3HAYMTENBHBIM CE30HHBIM MEPEMNAZ0M TEMTIEPATYD MOMET
MPOHCXOANTE BRIABAHBAHHE ONTHYECKHX BOMOKOH M3 ONTHYECKHX kabeneii B M}"ll‘fl-l, OnTHyecKine BONOKHA, BEIARACHHBIE M3 Kalena B
mydry, marnbawrcn 8 waccere mydre cayvadfinei ofpazom. Boaegcrene uarnBa BOIHMKAET JAETPAJAUMA NAPAMETPOE MEpefayH
ONTHYECHHX BOJIOKOH H YBETHYEHHE MEXaHHYECKHX HANPMKeHHH Ha MUKPOHITHGax, a, CIeA0BATENLHD, H HX YCKOPEHHOE CTAPEHHE.

B Hacroawei craTthe NPOBOAHTCA aHAAHI HIBECTHBRIX METOA0B 3dlHTE OT BRJIABAHBAHHA ONTHYECKHX BOJOKOH B KaCCeTh
M';'ltﬂ'l-t H MOKAZAHO, YTO OHKH He 00eCnedHBANT HAAEH HOH ¢HKC&.1[HH ONTHYCCKHX BOJTOKOH B ONTHYCCKHY MOAYIANY,

B crathe npueeseno onucaHne Aeyx paspadoTaHHex cnocoBos GHKCAIHH ONTHYMECKHX BOMOKOH B MOJYAAX HA KACCETax MydTh
NpH MOMOUHM AAre3WOHHOTD CHAHKOHOBOTO FEPMETHEA M TepMoycawHBaemerx TpyGox. Ha paspabGoTtamnmii cnocod duecaumm
ONTHYCCKHY BOAOKOH NP NOMOLH aré3HoHHON CHAHKOHOBOMO MEPMETHRA NOAYYEH OTEYECTREHHLI MATEHT.

During the operation of suspended fiber optic cables in regions with significant seasonal temperature differences, optical fibers may
be squeezed out of aptical cables into couplings. Optical fibers squeezed out of the cable into the coupling bend randomly in the coupling
cassette. As a result of bending, degradation of the transmission parameters of optical fibers and an increase in mechanical stresses on micro
bends occur, and. consequently, their accelerated aging.

This article analyzes the known methods of protection against extrusion of optical fibers into coupling cassettes and shows that
they do not provide reliable fixation of optical fibers in optical modules.

The article describes two developed methods for fixing optical fibers in modules on coupling cassettes using an adhesive silicone
sealant and heat shrinkable tubes. A domestic patent has been obtained for the developed method of fixing optical fibers using an adhesive
silicone sealant,

Knawuensie crona: nepenaj TEMNepaTyp, BWIARTHBAHHE ONTHYECKHX BOMOKON, ONTHYECKHE MYQTE, AErpajanms NapaMerpos
Nepeiaut, AAre3HOHHAIN CHAMKOHOBLL FePMETHE, TEPMOYCAKHBAEMEIE TPYDKH,

Keywords: temperature drop, extrusion of optical fibers, optical couplings, degradation of transmission parameters, adhesive
silicone sealant, heat shrinkable tubes.
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