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�2�Y�D�� �G�R�N�W�R�U�V�N�D�� �G�L�V�H�U�W�D�F�L�M�D�� �M�H�� �Q�D�V�W�D�O�D�� �]�D�K�Y�D�O�M�X�M�X�ü�L�� �V�U�H�ü�Q�R�M�� �R�N�R�O�Q�R�V�W�L��
�G�D���V�D�P���E�L�O�D���X���P�R�J�X�ü�Q�R�V�W�L���G�D���V�D�U�D�ÿ�X�M�H�P���V�D���V�W�U�X�þ�Q�M�D�F�L�P�D���X���U�D�]�O�L�þ�L�W�L�P��
�Q�D�X�þ�Q�L�P���R�E�O�D�V�W�L�P�D���N�R�M�H���V�H���S�U�H�S�O�L�ü�X���X���R�Y�R�P���U�D�G�X�� 
 
Ovaj rad predstavlja jedan od mnogih rezultata koji su nastali u 
okviru saradnje Centra za materijale i metalurgiju IHTM i Katedre 
�]�D�� �.�R�Q�V�W�U�X�N�F�L�R�Q�H�� �L�� �V�S�H�F�L�M�D�O�Q�H�� �P�D�W�H�U�L�M�D�O�H�� �7�0�)���� �6�Y�L�P�� �þ�O�D�Q�R�Y�L�P�D�� �L��
�V�D�U�D�G�Q�L�F�L�P�D���R�Y�H���G�Y�H���L�Q�V�W�L�W�X�F�L�M�H���]�D�K�Y�D�O�M�X�M�H�P���V�H���Q�D���S�U�X�å�H�Q�R�M���S�R�P�R�ü�L�� 
 
�3�U�H�� �V�Y�H�J�D�� �å�H�O�L�P�� �G�D�� �V�H�� �]�D�K�Y�D�O�L�P�� �Q�D�� �S�R�Y�H�U�H�Q�M�X�� �L�� �S�R�G�U�ã�F�L�� �N�R�M�X mi je 
�S�U�X�å�L�R���P�H�Q�W�R�U���'�U���5�D�G�R�V�O�D�Y���$�O�H�N�V�L�ü�����U�H�G�����S�U�R�I�����7�0�)���� 
  
�'�U�� �1�D�G�H�å�G�L�� �7�D�O�L�M�D�Q���� �Q�D�X�þ�Q�R�P�� �V�D�Y�H�W�Q�L�N�X�� �,�+�7�0���� �R�Y�L�P�� �S�X�W�H�P�� �å�H�O�L�P��
�G�D�� �L�]�U�D�]�L�P�� �V�Y�R�M�X�� �Y�H�O�L�N�X�� �]�D�K�Y�D�O�Q�R�V�W�� �ã�W�R�� �M�H�� �L�V�W�U�D�M�D�O�D�� �X�� �å�H�O�M�L�� �G�D�� �Q�D�ã�D��
�G�X�J�R�J�R�G�L�ã�Q�M�D�� �V�D�U�D�G�Q�M�D�� �X�� �R�E�O�D�V�W�L�� �P�D�J�Q�H�W�Q�L�K�� �P�D�W�H�U�L�M�D�O�D�� �E�X�G�H��
realizovana i kroz ovu tezu.   
 
�3�R�Y�H�]�L�Y�D�Q�M�H�� �R�S�W�L�þ�N�L�K�� �Y�O�D�N�D�Q�D�� �V�D�� �P�D�J�Q�H�W�Q�L�P�� �P�D�W�H�U�L�M�D�O�L�P�D�� �E�L�O�R�� �E�L��
�Q�H�P�R�J�X�ü�H�� �G�D�� �Q�H�� �S�R�V�W�R�M�L�� �þ�X�G�H�V�D�Q�� �V�Y�H�W�� �S�R�O�L�P�H�U�D�� �X�� �N�R�M�L�� �V�D�P�� �]�D�Y�L�U�L�O�D��
�]�D�K�Y�D�O�M�X�M�X�ü�L�� �S�R�P�R�ü�L�� �L�� �V�D�Y�H�W�L�P�D�� �'�U�� �.�D�W�D�U�L�Q�H�� �-�H�U�H�P�L�ü���� �Y�D�Q���� �S�U�R�I����
�7�0�)�����Q�D���þ�H�P�X���M�R�M���V�H���Q�D�M�V�U�G�D�þ�Q�L�M�H���]�D�K�Y�D�O�M�Xjem.    
 
�'�U�� �0�L�O�H�V�D�� �6�U�H�ü�N�R�Y�L�ü���� �U�H�G���� �S�U�R�I���� �(�7�)�� �M�H�� �V�Y�R�M�X�� �S�R�V�Y�H�ü�H�Q�R�V�W��
�L�V�W�U�D�å�L�Y�D�Q�M�X�����V�Y�H�V�W�U�D�Q�R�V�W���L���Y�H�O�L�N�X���H�Q�H�U�J�L�M�X�����X�V�S�H�O�D���G�D���S�U�H�Q�H�V�H���Q�D���R�Q�H��
�N�R�M�L���V�X���V�D�U�D�ÿ�L�Y�D�O�L���V�D���Q�M�R�P�����%�L�O�R���M�H���]�D�G�R�Y�R�O�M�V�W�Y�R���E�L�W�L���G�H�R���W�L�P�D���X���N�R�P�H��
�M�H�� �R�Q�D���� �2�Y�L�P�� �S�X�W�H�P�� �V�H�� �]�D�K�Y�D�O�M�X�M�H�P�� �L�� �G�U�X�J�L�P�� �þ�O�D�Q�R�Y�Lma ovog tima 
�6�O�D�ÿ�D�Q�L���3�D�Q�W�H�O�L�ü�����G�L�S�O�����L�Q�å�����H�O�H�N�W�U�R�W�H�K�Q�L�N�H���L�]���,�Q�V�W�L�W�X�W�D���]�D���E�H�]�E�H�G�Q�R�V�W���L��
�0�U�� �6�D�ã�L�� �0�L�O�L�ü�X���� �L�V�W�U�D�å�L�Y�D�þ�X�� �V�D�U�D�G�Q�L�N�X�� �(�,�� �³�1�L�N�R�O�D�� �7�H�V�O�D�´�� �N�R�M�L�� �V�X��
�R�P�R�J�X�ü�L�O�L���G�H�R���H�N�V�S�H�U�L�P�H�Q�W�D�O�Q�L�K���L�V�S�L�W�L�Y�D�Q�M�D���� 
 
�ä�H�O�H�O�D�� �E�L�K�� �G�D�� �V�H�� �]�D�K�Y�D�O�L�P�� �V�Y�L�P�� �S�U�R�I�H�V�R�U�L�P�D���� �D�V�L�V�W�H�Q�W�L�P�D�� �L��
sa�U�D�G�Q�L�F�L�P�D�� �.�D�W�H�G�U�L�� �]�D�� �2�+�7�3�,���� �2�1�+���� �7�,�� �L�� �2�+�� �7�H�K�Q�R�O�R�ã�N�R-
�P�H�W�D�O�X�U�ã�N�R�J�� �I�D�N�X�O�W�H�W�D���� �N�R�M�L�� �V�X�� �R�P�R�J�X�ü�L�O�L�� �G�H�R�� �H�N�V�S�H�U�L�P�H�Q�W�D�O�Q�L�K��
�L�V�S�L�W�L�Y�D�Q�M�D���L�O�L���G�D�O�L���W�X�P�D�þ�H�Q�M�D���Q�H�N�L�K���U�H�]�X�O�W�D�W�D���L�V�S�L�W�L�Y�D�Q�M�D���� 
 
�1�D���N�U�D�M�X���å�H�O�H�O�D���E�L�K���G�D���V�H���]�D�K�Y�D�O�L�P���V�Y�L�P���N�R�O�H�J�D�P�D���L���S�U�L�M�D�W�H�O�M�L�P�D���N�R�M�L��
nisu pojedi�Q�D�þ�Q�R�� �S�R�P�H�Q�X�W�L���� �D�� �N�R�M�L�� �V�X�� �L�V�N�U�H�Q�R�� �å�H�O�H�O�L�� �G�D�� �R�Y�D�� �W�H�]�D��
ugleda svetlost dana.  



 I 

Uticaj uslova formiranja kompozitne prevlake polimer-magnetni prah na 
�I�L�]�L�þ�N�R-�P�H�K�D�Q�L�þ�N�D���V�Y�R�M�V�W�Y�D���W�H�O�H�N�R�P�X�Q�L�N�D�F�L�R�Q�L�K���R�S�W�L�þ�N�L�K���Y�O�D�N�D�Q�D 

 
Izvod 
 
�)�H�U�R�P�D�J�Q�H�W�V�N�D�� �N�R�P�S�R�]�L�W�Q�D�� �S�U�H�Y�O�D�N�D�� �Q�D�� �R�S�W�L�þ�N�R�P�� �Y�O�D�N�Q�X�� �R�P�R�J�X�ü�D�Y�D�� �L�G�H�Q�W�L�I�L�N�D�F�L�M�X�� �L��
�G�H�W�H�N�F�L�M�X�� �W�H�O�H�N�R�P�X�Q�L�N�D�F�L�R�Q�L�K�� �R�S�W�L�þ�Nih vlakana/kablova nakon njihovog polaganja, 
�S�U�L�P�H�Q�R�P�� �V�W�D�Q�G�D�U�G�Q�L�K�� �P�D�J�Q�H�W�V�N�L�K�� �P�H�W�R�G�D���� �8�� �R�Y�R�P�� �U�D�G�X�� �V�X�� �G�R�E�L�M�D�Q�D�� �� �R�S�W�L�þ�N�D�� �Y�O�D�N�Q�D�� �V�D��
kompozitnom feromagnetskom prevlakom. Definisan je i optimizovan procesa njihovog 
�G�R�E�L�M�D�Q�M�D���L���Y�U�ã�H�Q�D���Q�M�H�J�R�Y�D���Q�X�P�H�U�L�þ�N�D���V�L�P�X�O�D�F�L�Ma.  
 
�.�R�P�S�R�]�L�W�Q�D���S�U�H�Y�O�D�N�D���I�R�U�P�L�U�D�Q�D���M�H���S�U�H�Y�O�D�þ�H�Q�M�H�P���R�S�W�L�þ�N�L�K���Y�O�D�N�D�Q�D���G�L�V�S�H�U�]�L�M�R�P���S�U�D�K�R�Y�D���%�D-
ferita i SmCo5 u rastvoru EVA u toluenu.  Ravnomernost debljine kompozitne prevlake 
�L�V�S�L�W�L�Y�D�Q�D�� �M�H�� �N�R�U�L�ã�ü�H�Q�M�H�P�� �P�L�N�U�R�V�N�R�S�D�� �V�D�� �R�G�E�L�M�H�Q�R�P�� �V�Y�H�W�O�R�ã�ü�X���� �$�Q�D�O�L�]�D�� �� �� �P�L�N�U�R�V�N�R�S�Vkih 
�V�O�L�N�D�� �E�L�O�D�� �M�H�� �R�P�R�J�X�ü�H�Q�D�� �N�R�U�L�ã�ü�H�Q�M�H�P�� �V�L�V�W�H�P�D���� �P�L�N�U�R�V�N�R�S- digitalna kamera- personalni 
�U�D�þ�X�Q�D�U�� �V�D�� �R�G�J�R�Y�D�U�D�M�X�ü�L�P�� �S�U�R�J�U�D�P�R�P�� �]�D�� �N�Y�D�Q�W�L�I�L�N�D�F�L�M�X�� �Y�L�]�X�H�O�Q�L�K�� �L�Q�I�R�U�P�D�F�L�M�D���� �5�H�]�X�O�W�D�W�L��
�G�R�E�L�M�H�Q�L���D�Q�D�O�L�]�R�P���V�O�L�N�H���R�E�U�D�ÿ�H�Q�L���V�X���P�D�W�H�P�D�W�L�þ�N�R-�V�W�D�W�L�V�W�L�þ�N�R�P���P�H�W�R�G�R�P���� 
 
Ispitan j�H���X�W�L�F�D�M���E�U�]�L�Q�H���S�U�H�Y�O�D�þ�H�Q�M�D�����N�R�Q�F�H�Q�W�U�D�F�L�M�H���S�R�O�L�P�H�U�D���L���P�D�J�Q�H�W�Q�R�J���S�U�D�K�D���X���G�L�V�S�H�U�]�L�M�L��
na ravnomernost debljine kompozitne prevlake polimer magnetni prah. Kao kriterijum za 
definisanje uniformne debljine kompozitne prevlake usvojena je najmanja vrednost 
standa�U�G�Q�H�� �G�H�Y�L�M�D�F�L�M�H�� �Q�D�M�Y�H�U�R�Y�D�W�Q�L�M�H�� �Y�U�H�G�Q�R�V�W�L�� �S�U�H�þ�Q�L�N�D�� �R�S�W�L�þ�N�R�J�� �Y�O�D�N�Q�D�� �V�D�� �N�R�P�S�R�]�L�W�Q�R�P��
�S�U�H�Y�O�D�N�R�P�����1�D���R�V�Q�R�Y�X���H�N�V�S�H�U�L�P�H�Q�W�D�O�Q�L�K���U�H�]�X�O�W�D�W�D�����X�W�Y�U�ÿ�H�Q�R���M�H���G�D���V�H���X�W�L�F�D�M���V�Y�L�K���L�V�W�U�D�å�L�Y�D�Q�L�K��
�S�U�R�F�H�V�Q�L�K�� �S�D�U�D�P�H�W�D�U�D�� �Q�D�� �U�D�Y�Q�R�P�H�U�Q�R�V�W�� �S�U�H�Y�O�D�N�H���� �P�R�å�H�� �V�Y�H�V�W�L�� �Q�D�� �X�W�L�F�D�M�� �Y�L�V�N�R�]�Q�R�V�W�L��
di�V�S�H�U�]�L�M�H�� �N�R�M�R�P�� �V�H�� �Y�U�ã�L�� �S�U�H�Y�O�D�þ�H�Q�M�H���� �8�V�W�D�Q�R�Y�O�M�H�Q�D�� �M�H�� �R�S�W�L�P�D�O�Q�D�� �Y�U�H�G�Q�R�V�W�� �Y�L�V�N�R�]�Q�R�V�W�L��
disperzije od 1,20-���������� �3�D�� �V���� �]�D�� �L�V�S�L�W�D�Q�L�� �V�L�V�W�H�P���� �N�R�M�D�� �R�P�R�J�X�ü�D�Y�D�� �I�R�U�P�L�U�D�Q�M�H�� �N�R�P�S�R�]�L�W�Q�H��
�S�U�H�Y�O�D�N�H���Q�D�M�U�D�Y�Q�R�P�H�U�Q�L�M�H���G�H�E�O�M�L�Q�H�����3�R�W�Y�U�ÿ�H�Q�R���M�H���G�D���V�Y�H���S�U�R�F�H�V�Q�H���S�D�U�D�P�H�W�U�H�����N�R�Q�F�H�Q�W�U�D�F�Lju 
�S�R�O�L�P�H�U�D�� �L�� �P�D�J�Q�H�W�Q�R�J�� �S�U�D�K�D���� �E�U�]�L�Q�X�� �L�� �W�H�P�S�H�U�D�W�X�U�X�� �S�U�H�Y�O�D�þ�H�Q�M�D�� �W�U�H�E�D�� �X�V�N�O�D�G�L�W�L�� �W�D�N�R�� �G�D�� �V�H��
�S�U�H�Y�O�D�þ�H�Q�M�H���R�G�Y�L�M�D���G�L�V�S�H�U�]�L�M�R�P���þ�L�M�D���M�H���Y�L�V�N�R�]�Q�R�V�W���R�S�W�L�P�D�O�Q�D�� 
 
�1�D�� �R�V�Q�R�Y�X�� �H�N�V�S�H�U�L�P�H�Q�W�D�O�Q�R�� �X�W�Y�U�ÿ�H�Q�L�K�� �U�H�R�O�R�ã�N�L�K�� �M�H�G�Q�D�þ�L�Q�D�� �]�D�� �S�R�Q�D�ã�D�Q�M�H�� �� �G�L�V�S�H�U�]�Q�R�J��
sistema (prahovi Ba-ferita ili SmCo5 �G�L�V�S�H�U�J�R�Y�D�Q�L���X���U�D�V�W�Y�R�U�X���(�9�$���X���W�R�O�X�H�Q�X�����L���S�R�V�W�R�M�H�ü�H�J��
�P�D�W�H�P�D�W�L�þ�N�R�J�� �P�R�G�H�O�D�� �]�D�� �S�U�H�Y�O�D�þ�H�Q�M�H���R�S�W�L�þ�N�L�K�� �Y�O�D�N�D�Q�D�� �S�R�O�L�P�H�U�Q�R�P�� �S�U�H�Y�O�D�N�R�P�� �U�D�]�Y�L�M�H�Q�� �M�H��
�P�D�W�H�P�D�W�L�þ�N�L���P�R�G�H�O���I�R�U�P�L�U�D�Q�M�D���N�R�P�S�R�]�L�W�Q�H�����S�U�H�Y�O�D�N�H���Q�D���R�S�W�L�þ�N�R�P���Y�O�D�N�Q�X���N�R�M�L���M�H���R�P�R�J�X�ü�L�R��
�Q�X�P�H�U�L�þ�N�X�� �V�L�P�X�O�D�F�L�M�X�� �S�U�R�F�H�V�D�� �S�U�H�Y�O�D�þ�H�Q�M�D�� �R�S�W�L�þ�N�L�K�� �Y�O�D�N�D�Q�D�� �N�R�P�S�R�]�L�W�Q�R�P�� �S�U�H�Y�O�D�N�R�P����
�1�X�P�H�U�L�þ�N�R�P�� �V�L�P�X�O�D�F�L�M�R�P�� �R�P�R�J�X�ü�H�Q�R�� �M�H�� �L�V�S�L�W�L�Y�D�Q�M�H�� �X�W�L�F�D�M�D�� �Y�H�ü�H�J�� �E�U�R�M�D�� �S�U�R�F�H�V�Q�L�K��
�S�D�U�D�P�H�W�D�U�D�� �L�� �R�Q�L�K�� �N�R�M�L�� �Q�L�V�X�� �E�L�O�L�� �H�N�V�S�H�U�L�P�H�Q�W�D�O�Q�R�� �L�V�S�L�W�L�Y�D�Q�L���� �8�W�Y�U�ÿ�H�Q�R�� �M�H�� �G�D�� �G�H�E�O�M�L�Q�D��
�S�U�H�Y�O�D�N�H�� �Q�D�M�Y�L�ã�H�� �]�D�Y�L�V�L�� �R�G�� �J�H�R�P�H�W�U�L�M�V�N�L�K�� �N�D�U�D�N�W�H�U�L�V�W�L�N�D�� �V�L�V�W�H�P�D�� �]�D�� �S�U�H�Y�O�D�þ�H�Q�M�H���� �9�D�O�L�G�Q�R�V�W��
�P�R�G�H�O�D�� �S�R�W�Y�U�ÿ�H�Q�D�� �M�H�� �G�R�E�U�L�P�� �V�O�D�J�D�Q�M�H�P�� �U�H�]�X�O�W�D�W�D�� �Q�X�P�H�U�L�þ�N�H�� �V�L�P�X�O�D�F�L�M�H�� �V�D��
eksperimentalnim. 
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�G�R�� �S�U�R�P�H�Q�H�� �X�� �V�Q�D�]�L�� �S�U�H�Q�H�V�H�Q�H�� �V�Y�H�W�O�R�V�W�L���� �,�V�S�L�W�D�Q�D�� �R�S�W�L�þ�N�D�� �Y�O�D�N�Q�D�� �P�R�J�X�ü�H�� �M�H�� �N�R�U�L�V�W�L�W�L�� �N�D�R����
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 II  

The influence of conditions of forming composite coating polymer-magnetic 
powder on physico-mechanical properties of telecommunication optical fibers 
 
Abstract  
 
The ferromagnetic composite coating on optical fiber enables identification and detection 
of telecommunication optical 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 
simulation of this process was performed.   
 
The composite coating was formed by coating optical fibers with dispersion of Ba-ferrite 
and SmCo5 powders in EVA solution in toluene. The coating thickness uniformity was 
investigated using optical microscope with reflective light. The analysis of microscope 
images was performed using the system: microscope - digital camera- personal computer 
with appropriate software for quantification of visual information. These results were 
evaluated using mathematical-statistic methods.  
 
The influence of coating rate, concentration of polymer and magnetic powder in dispersion 
on polymer-magnetic powder composite coating thickness was investigated. As a criteria 
for defining uniform thickness of composite coating the minimal value of standard 
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 influence of viscosity 
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 1.20-1.24 Pa s. It was confirmed that all process parameters: concentration 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 rheological equation for behavior of dispersed 
system (powders of Ba-ferrite and SmCo5 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 optical fiber was 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 experimentally investigated. 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 optical 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 fields were applied. It is possible to use the developed optical fibers as 
telecommunication optical fibers detectable by magnetic methods. 
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