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2YD GRNWRUVND GLVHUWDFLMD MH QDVWDOD ]
GD VDP ELOD X PRIXUQRVWL GD VDUDYyXMHP VD
QDXpQLP REODVWLPD NRMH VH SUHSOLuUX X RYR

Ovaj rad predstavlja jedan od mnogih rezultata koji su nastali u
okviru saradnje Centra za materijale i metalurgiju IHTM i Katedre
]ID . RQVWUXNFLRQH L VSHFLMDOQH PDWHULMDC
VDUDGQLFLPD RYH GYH LQVWLWXFLMH |DKYDOM:

3UH VYHJD 3a4HOLP GD VH ]DKYDOLPmMQ® SRYHUH
SUXAaLR PHQWRU 'U 5DGRVODY $OHNVLU UHG SL

'U 1DGHAGL 7DOLMDQ QDXpQRP VDYHWQLNX ,+°
GD LJUD]JLP VYRMX YHOLNX ]DKYDOQRVW awR N
GXJRIJRGLAQMD VDUDGQMD X REODVWL PDJQI
realizovana i kroz ovu tezu.

3RYH]JLYDQMH RSWLpPNLK YODNDQD VD PDJQHW
QHPRJXiH GD QH SRVWRML pXGHVDQ VYHW SRC
]JDKYDOMXMXiuL SRPRUL L VDYHWLPD 'U .DWDUL
70) QD pHPX MRM VH QD@VUGDpPQLMH ]DKYDOMX

‘U OLOHVD O6UHUNRYLU UHG SURI (7) MH Vv
LVWUDALYDQMX VYHVWUDQRVW L YHOLNX HQHU
NRML VX vDUDyLYDOL VD QMRP %LOR MH ]DGRY
MH RQD 2YLP SXWHP VH ]DKYD®OMOYMMAP L GUXJI
60DYyDQL 3IDQWHOLU GLSO LQa HOHNWURWHKQ
OU 6DaL OLOLUX LVWUDALYDpX VDUDGQLNX (, ¢
RPRJIJX4LOL GHR HNVSHULPHQWDOQLK LVSLWLYD

AHOHOD ELK GD VH ]DKYDOLP VYLP SURIHVF
sasUDGQLFLPD .DWHGUL ]D 2+73, 21+- 7, L 2+
PHWDOXU&GNRJ IDNXOWHWD NRML VX RPRJXUOL
LVSLWLYDQMD LOL GDOL WXPDpHQMD QHNLK UH]

1D NUDMX @4HOHOD ELK GD VH ]DKYDOLP VYLP NI
nisu pojedQDpPQR SRPHQXWL D NRML VX LVNUHQR
ugleda svetlost dana.



Uticaj uslova formiranja kompozitne previlake polimer-magnetni prah na
IL]JLPAWNHRKDQLPpND VYRMVWYD WHOHNRPXQLNDFLF

lzvod

JHURPDJQHWVND NRPSR]JLWQD SUHYODND QD RSWLpPNRP
GHWHNFLMX WHOH N RiP Xl@kanbdbloRRaQ hakon RriMidog Npolaganja,
SULPHQRP VWDQGDUGQLK PDIJQHWVNLK PHWRGD 8 RYRP
kompozitnom feromagnetskom prevlakom. Definisan je i optimizovan procesa njihovog
GRELMDQMD L YUGHQD QM&AJRYD QXPHULpPND VLPXODFLM

.RPSR]LWQD SUHYODND IRUPLUDQD MH SUHYODpPHQMHP RS
ferita i SmCgq u rastvoru EVA u toluenu. Ravnomernost debljine kompozitne prevlake

LVSLWLYDQD MH NRULAUHQMHP PLNURVNRSD VIXKhRGELMH!
VOLND ELOD MH RPRJXUHQD NRU digiialHQQKdrhiePa pérsonsthHP D P L
UDpXQDU VD RGJRYDUDMXuUuLP SURJUDPRP ]D NYDQWLILNI
GRELMHQL DQDOL]RP VOLNHWPWLWHMIpNRPPPMWRORRpPpNR

Ispitan jH XWLFDM EU]JLQH SUHYODpPpHQMD NRQFHQWUDFLMH ¢
na ravnomernost debljine kompozitne prevlake polimer magnetni prah. Kao kriterijum za

definisanje uniformne debljine kompozitne previake usvojena je najmanja vrednost

standdJ GQH GHYLMDFLMH QDMYHURYDWQLMH YUHGQRVWL S
SUHYODNRP 1D RVQRYX HNVSHULPHQWDOQLK UH]XOWDWL
SURFHVQLK SDUDPHWDUD QD UDYQRPHUQRVW SUHYODN
dVSHU]LMH NRMRP VH YU&L SUHYODpHQMH 8VWDQRYOM
disperzije od 1,20 3DV ]D LVSLWDQL VLVWHP NRMD RPRJXUI
SUHYODNH QDMUDYQRPHUQLMH GHEOMLQH 3RWYUVYHQR M
SROLPHUD L PDIJQHWQRJ SUDKD EU]JLQX L WHPSHUDWXU?
SUHYODpHQMH RGYLMD GLVSHU]JLMRP pLMD MH YLVNR]JQRYV

1D RVQRYX HNVSHULPHQWDOQR XWYUVyHQLK UHRORA&ANLK
sistema (prahovi Béerita ili SmCo GLVSHUJRYDQL X UDVWYRUX (9% X WI
PDWHPDWLpPpNRJ PRGHOD ]D SUHYODpPpHQMH RSWLpPpNLK YOTL
PDWHPDWLpPNL PRGHO IRUPLUDQMD NRPSR]JLWQH SUHYOD
QXPHULpPpNXMXLBXY®RBFHYVD SUHYODpPpHQMD RSWLPNLK YODNI
I1XPHULpNRP VLPXODFLMRP RPRJXUHQR MH LVSLWLYDQU
SDUDPHWDUD L RQLK NRML QLVX ELOL HNVSHULPHQWDC(
SUHYODNH QDMY IPAHW ] DOYMWN LRGN DD NWHULVWLND VLVWHF
PRGHOD SRWYUYyHQD MH GREULP VODJDQMHP UH]XO
eksperimentalnim.

'RELMHQD RSWLPpND YODNDQD VD NRPSR]JLWQRP SUHYC
SREROMADYDMX PBKBQLpEBMWYRWXYWWSROMDaAQMHI MHGQR
PDIQHWQRJ SROMD QD RSWLpNR YODNQR VD IHURPHJQHW
GR SURPHQH X VQD]JL SUHQHVHQH VYHWORVWL ,VSLWDQ
WHOHNRPXQLND BINRYXDPD NRRMDL M NDPROX ORFLUDWL NRUL&UHC

.OMXpPQH UHpL

2SWLPNR YODNBRIHBPWR YLVNR]JQRVW SUHYODpPpHQMH
UDYQRPHUQRVW GHEOMLQH QXPHULPpND VLPXODFLMD PF



The influence ofconditions of forming composite coating polymeimagnetic
powder on physicemechanical properties of telecommunication optical fibers

Abstract

The ferromagnetic composite coating on optical fiber enables identification and detection
of telecommunicatiomptical fibers/cables after they have been laid down, using standard
magnetic methods. In this thesis the optical fibers with composite ferromagnetic coating
were obtained. The process of their synthesis was defined and optimized and numerical
simulationof this process was performed.

The composite coating was formed by coating optical fibers with dispersion-fefriida

and SmCeg powders in EVA solution in toluene. The coating thickness uniformity was
investigated using optical microscope with refieetlight. The analysis of microscope
images was performed using the system: microseajgital camerapersonal computer
with appropriate software for quantification of visual information. These results were
evaluated using mathematiesthtistic methosl

The influence of coating rate, concentration of polymer and magnetic powder in dispersion
on polymermagnetic powder composite coating thickness was investigated. As a criteria
for defining uniform thickness of composite coating the minimal value tafidsard
deviation of mean value of diameter of optical fiber with composite coating was
established. According to experimental results it was found out that the influence of all
investigated process parameters on coating uniformity ends up as the indbigiso®sity

of coating dispersion. For investigated system, the optimal value of viscosity of dispersion
that enables forming the composite coating of the most uniform thickness was established
as 1.201.24 Pa s. It was confirmed that all process pararsietoncentration of polymer

and magnetic powder and coating rate and temperature should be established in that
manner that coating is performed with the evaluated optimal viscosity of dispersion.

According to the experimentally estimated rheologicalagign for behavior of dispersed
system (powders of Beerrite and SmCg¢dispersed in EVA solution in toluene) and
existing mathematical model for coating optical fibers with polymer coating the
mathematical model of forming composite coating on optidarfwas established and
enabled the numerical simulation of process of coating optical fibers with composite
coating. By using numerical simulation it was possible to investigate higher number of
process parameters and those that were not experimentaditigated. It was established

that the coating thickness mostly depends on geometrical properties of the coating system.
Validity of model was confirmed by good agreement of results obtained with numerical
simulation with experimental.

The obtained optal fibers with composite coating keep their transmission properties and
improve mechanical. No change in the power of the propagated laser beam through the
fiber optic with composite ferromagnetic coating was observed when external DC and AC
magnetic fiells were applied. It is possible to use the developed optical fibers as
telecommunication optical fibers detectable by magnetic methods.
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