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9'/2%!W5L5K5!\#-.8/!(!2-*-./!1%!,-H1-$!0)*:).%0(./!5555555555555555555555555555555555555555555555555555555555555555!WP!

9'/2%!W5K5J5!M%1-C)1$)!&%0.--0:-.1-<!:.)*%#%!B>GOABA"MY!9dN;!d7.-*-,!6%<.)H!55555555!WR!

9'/2%!W5K5L5!M%1-C)1$)!/!,(C)1$)!:.)*%#%!B>GOABA"MY!9dN!='%,)!>RU!5555555555555555555555555555!WW!

9'/2%!W5P5J5!9'%1%!2-*-.%;!DEF"G9!9'-&)1/$%!555555555555555555555555555555555555555555555555555555555555555555555555!XJ!



!
9'/2%!W5R5J5!!T'%@1%!2-*-.%;!DEF"G9!9'-&)1/$%!555555555555555555555555555555555555555555555555555555555555555555555!XK!

9'/2%!W5W5J5!B(''!-[[!*)0-+%!555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!XP!

9'/2%!W5W5L5!>)#('0%0/!*$).)1$%!(#-.%2%!B('']-[[!*)0-+-*!1%2-1!,'%1)!2-*-.) !555555555555555555555!XR!

9'/2%!W5W5K5!>)#('0%0/!*$).)1$%!(#-.%2%!B('']-[[!*)0-+-*!1%2-1!&'%@1)!2-*-.) !5555555555555555555!XR!

9'/2%!W5W5N5!>)#('0%0/!*$).)1$%!(#-.%2%!B('']-[[!*)0-+-*! ]!)0%'-1/!5555555555555555555555555555555555555555!XW!

9'/2%!W5X5J5J5!\.)#!1%!(#-.2(!:./$)!g'/$)&-!h!/!1%2-1!g+),1-h!/#'%<%1$%!,'%1-$!2-*-./!5555555555555!XX!

9'/2%!W5X5L5J5!\#-.%2!:./$)!/!1%2-1!/#'%<%1$%!,'%1-$!2-*-./!5555555555555555555555555555555555555555555555555555!XS!

9'/2%!W5X5K5J5!",:/0/&%1$)!*$)7(.%1$%!:-&.C/1)!:.)*%#%!:./$)!/!,'%1)!2-*-.)!55555555555555555555555555!XS!

9'/2%!W5S5J5!"#'%<%1$)!(#-.%2%!1%!-0&-.)1/!:'%*)1!5555555555555555555555555555555555555555555555555555555555555555555!SJ!

9'/2%!W5S5L5!O$).)1$)!:./.%,0%!0)*:).%0(.)!:-#%+/1)!(#-.2%!:/.-*)0.-*!55555555555555555555555555555555!SL!

9'/2%!W5S5K5!?-.)1$)!(#-.2%!H.-$!J5!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!SP!

9'/2%!W5S5N5!"#<')+!(#-.%2%!1%2-1!/,:/0/&%1$%!/#'%<%1$%!-0&-.)1-*!:'%*)1(!55555555555555555555555555!SP!

9'/2%!W5S5P5!E2,:%1#/$%!&%0.--0:-.1-<!:.)*%#%!(#-.2%!P5!5555555555555555555555555555555555555555555555555555555!SR!

9'/2%!X5J5J5!>)#('0%0/!*$).)1$%!:./-1$/&-,0/!:.)*%#%!555555555555555555555555555555555555555555555555555555555555555!SW!

9'/2%!X5L5J5!\,:-.)+H%!:./.%,0%!0)*:).%0(.)!(#-.%2%!J!2'%,)!>KU!5555555555555555555555555555555555555555555!SX!

9'/2%!X5L5L5!\,:-.)+H%!:./.%,0%!0)*:).%0(.)!(#-.%2%!L!2'%,)!>KU!5555555555555555555555555555555555555555555!SS!

9'/2%!X5L5K5!\,:-.)+H%!:./.%,0%!0)*:).%0(.)!(#-.%2%!K!2'%,)!>KU!5555555555555555555555555555555555555555555!SS!

9'/2%!X5L5N5!\,:-.)+H%!:./.%,0%!0)*:).%0(.)!(#-.%2%!N!2'%,)!>RU!55555555555555555555555555555555555555555!JUU!

9'/2%!X5L5P5!\,:-.)+H%!:./.%,0%!0)*:).%0(.)!(#-.%2%!P!2'%,)!>RU!55555555555555555555555555555555555555555!JUJ!

9'/2%!X5L5R5!\,:-.)+H%!:./.%,0%!0)*:).%0(.)!(#-.%2%!R!2'%,)!>RU!55555555555555555555555555555555555555555!JUL!

!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!



!
/,/S"! T#UPSV#!
!

Y%H'/8%!J5K5J5!M%$&)3/!,&$)0,2/!:.-/#&-I%4/!H-$%!/!'%2-&%!LUJX5![N]!5555555555555555555555555555555555555555!JP!

Y%H'/8%!L5J5J5!\,:-.)+H%!:.)+1-,0/!/!1)+-,0%0%2%!:.)*%#%!,!&/,-2-*!,(7-*!0&%./!_P`!5555555555!LU!

Y%H'/8%!L5L5J5!B.)+1-,0/!/!1)+-,0%08/!&-+-0-:/&/7!/!&-+-.%#.$)+/&/7!:.)*%#%!_P`!55555555555555555555!LJ!

Y%H'/8%!L5K5J5!B.)+1-,0/!/!1)+-,0%08/!:.%C2%,0/7!:.)*%#%!_P`!555555555555555555555555555555555555555555555555555!LL!

Y%H'/8%!L5N5J5!B.)+1-,0/!/!1)+-,0%08/!:.)*%#%!#%!,(C)1$)!#.%4)1$)*!_P`!5555555555555555555555555555555555!LK!

Y%H'/8%!K5K5K5J5!\,:-.)+H%!2%.%20)./,0/41/7!,&-$,0%&%!-.<%1,2/7!/!%1-.<%1,2/7!:/<*)1%0%!5555!KJ!

Y%H'/8%!K5N5J5!B-+$)'%!+/,:).#/$%!:.)*%!&)'/4/1/!4),0/8)!55555555555555555555555555555555555555555555555555555555555!KL!

Y%H'/8%!P5J5J5!\,:-.)+H%!1%1-C)1$%!:.)*%#%!(!-+1-,(!1%!&.,0(!:-@%.%!_JJ`!5555555555555555555555555!PU!

Y%H'/8%!R5J5!\,:-.)+H%![%20-.%!:.-[/'%!1-,%4%!_JJ`!55555555555555555555555555555555555555555555555555555555555555555!PW!

Y%H'/8%!R5J5L5J5!B-:/,!4)'/41/7!:.-[/'%!/!#%70$)&/!1%!:.-0(:-@%.1-,0!5555555555555555555555555555555555555555!RJ!

Y%H'/8%!R5J5L5L5!B-:/,!4)'/41/7!:.-[/'%!/!#%70$)&/!1%!:.-0(:-@%.1-,0!,%![%20-./*%!:.-[/'%!55555555!RL!

Y%H'/8%!R5J5L5K5!O/1/*%'1)!+)H'$/1)!,(7-<![/'*%!555555555555555555555555555555555555555555555555555555555555555555555!RL!

Y%H'/8%!R5J5N5J5!B.-8$)1%!2&%'/0)0)!:$),2%.)1)!:-&.C/1);!1-.*%!"9G!XPUJ]J!55555555555555555555555555!RP!

Y%H'/8%!W5J5L5!>)#('0%0/!*$).)1$%!7.%:%&-,0/!:-&.C/1)!5555555555555555555555555555555555555555555555555555555555555!RW!

Y%H'/8%!W5L5J5!\#-.8/!5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!RX!

Y%H'/8%!W5L5L5!Y)71/42)!2%.%20)./,0/2)!2-./C0)1/7!:.)*%#%!0&.02)!DEF"G9!5555555555555555555555555555!RX!

Y%H'/8%!W5L5K5!B./:.)*%!0)*)'$1-<!:.)*%#%!DEF"GVA9Y!JJ]KU!55555555555555555555555555555555555555555555!RS!

Y%H'/8%!W5L5N5!B./:.)*%!0)*)'$1-<!:.)*%#%!DEF"GBGi!JU]JU!555555555555555555555555555555555555555555555!RS!

Y%H'/8%!W5L5P5!G:.)*%!#%!1%1-C)1$)!:.)*%#%!55555555555555555555555555555555555555555555555555555555555555555555555555!WU!

Y%H'/8%!!W5L5R5!O$).)1$)!:%.%*)0%.%!55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!WU!

Y%H'/8%!W5L5W5!M%1-C)1$)!:.)*%#%!55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555!WJ!

Y%H'/8%!W5L5S5!T./$)+1-,0/!+)H'$/1)!,(7-<![/'*%!:.)*%#%!555555555555555555555555555555555555555555555555555555555!WN!

Y%H'/8%!W5K5J5!T./$)+1-,0/!+)H'$/1%!,(7-<![/'*%!1%2-1!1%1-C)1$%!:.-0(:-@%.1-<!:.)*%#%!5555!WX!

Y%H'/8%!W5N5J5!T./$)+1-,0/!+)H'$/1%!,(7-<![/'*%!1%2-1!1%1-C)1$%!#%&.C1-<!,'-$%!5555555555555555555!WS!

Y%H'/8%!W5N5L5!B.)<')+!,&/7!(#-.%2%!2-./C0)1/7!(!/,:/0/&%1$/*%5!55555555555555555555555555555555555555555555555!XU!

Y%H'/8%!W5P5J5!Z-#&-'$)1/!<(H/0%2!*%,)!8/12-&/7!/!4)'/41/7!(#-.%2%!0/$)2-*!2-.-#/$,2/7!
/,:/0/&%1$%!:.-&)+)1/7!(!,'%1-$!2-*-./5!55555555555555555555555555555555555555555555555555555555555555555555555555555555555!XJ!

Y%H'/8%!W5P5L5!\#-.8/!:./$)!/!1%2-1!/#'%<%1$%!,'%1-$!2-*-./5!555555555555555555555555555555555555555555555555555!XL!

Y%H'/8%!W5R5J5!\#-.8/!:./$)!/!1%2-1!/#'%<%1$%!&'%@1-$!2-*-./5!5555555555555555555555555555555555555555555555555!XN!

Y%H'/8%!W5W5J5!>)#('0%0/!/,:/0/&%1$%!:./-1$/&-,0/!55555555555555555555555555555555555555555555555555555555555555555555555!XW!

Y%H'/8%!W5X5N5J5!>)#('0%0/!/,:/0/&%1$%!(!,'%1-$!2-*-./!1%2-1!LNU7!555555555555555555555555555555555555555555!SU!

Y%H'/8%!W5X5N5J5!>)#('0%0/!/,:/0/&%1$%!(!&'%@1-$!2-*-./!1%2-1!JLU7!5555555555555555555555555555555555555555!SU!



!
Y%H'/8%!W5S5J5!B-.%,0!0)*:).%0(.)!(#-.%2%!2'%,)!-0:-.1-,0/!>KU!555555555555555555555555555555555555555555555!SL!

Y%H'/8%!W5S5L5!B-.%,0!0)*:).%0(.)!(#-.%2%!2'%,)!-0:-.1-,0/!>RU!555555555555555555555555555555555555555555555!SL!

Y%H'/8%!W5S5K5!Z)H'$/1)!)2,:%1#/$)!:.)*%#%!1%2-1!/#'%<%1$%!:'%*)1( !555555555555555555555555555555555555!SN!
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!



!
!
/,/S"!,NW#O# !
!
!
QZB! ! Q.(0-!+-*%3/!:.-/#&-+! ! ! ! ! ! j!

Td" ! ! T-''%0/')!8-..-,/-1!/17/H/0-.!g7'%:/&/!/17/H/0-.!2-.-#/$)h! ! j!

B\> ! ! B-'/(.)0%1! ! ! ! ! ! ! ! j!

DG9! ! D'%:/&/!-.<%1,2/!,:-$! ! ! ! ! ! ! j!

Z9V! ! Z)H'$/1%!,(7-<![/'*%! ! ! ! ! ! ! k* !

ZOV! ! Z)H'$/1%!*-2.-<![/'*%! ! ! ! ! ! k* !

L=! ! Z&-2-*:-1)101/ ! ! ! ! ! ! ! j!

J= ! ! a)+1-2-*:-1)101/ ! ! ! ! ! ! ! j!

!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!



!
!
"#&LT#O !
!
Z/:'-*,2/!.%+!,%,0-$/!,)!-+!0)-./$,2-<!/!)2,:)./*)10%'1-<!+/$)'%5!

\!0)-.)0,2-*!+/$)'(!.%+%!:-H'/@)!$)!-H$%C1$)1!,%,0%&!:.)*%#%;!1$)<-&-!+$)'-&%1$)!1%!:-&.C/1(!

/! &.,0)! :.)*%#%5! Y%2-I).;! :./2%#%1! $)! :.)<')+! *)0-+%! #%C0/0)! -+! 2-.-#/$);! 0)! ,(! +)0%'$1/$)!

:./2%#%1/!1):-,.)+1/!0.-C2-&/!(#.-2-&%1/!2-.-#/$-*5!Z)0%'$1/$)!$)!-:/,%1!:.-0(:-@%.1/!:.)*%#!

#%! #%C0/0(! 4)'/41/7! 2-1,0.(28/$%! 0)! $)! -H.%I)1! ,(,0%&! #%C0/0)! :.-0(:-@%.1/*! :.)*%#-*5!

B./*$).-*!#%C0/0)!:%,/&1/*!:.-0(:-@%.1/*!,(,0%&-*!1%!C2-',2-$!+&-.%1/!+%1!$)!.)%'1/!:./2%#!

/#.%4(1%![%20-.%!:.-[/'%!/!+)H'$/1)!,(7-<![/'*%!:.-0(:-@%.1-<!:.)*%#%!#%!2'%,)!-0:-.1-,0/!>KU!

/!>RU5!

\!)2,:)./* )10%'1-*!+/$)'(!.%+%!:.-&)+)1%!,(!/,:/0/&%1$%!+)H'$/1)!:.)*%#%;!/,:/0/&%1$%!

(! ,'%1-$! 2-*-./;! /,:/0/&%1$%! (! &'%@1-$! 2-*-./;! /,:/0/&%1$%! :./-1$/&-,0/;! /,:/0/&%1$%!

&%0.--0:-.1-,0/!0)!/,:/0/&%1$%!:.)*%!1-.*/!"9G!NRLX5!d/'$!/,:/0/&%1$%!H/-!$)!(0&.+/0/!-0:-.1-,0!

: .-0(:-@%.1-<! :.)*%#%! 1%! -0&-.)1/! :'%*)1! 1%2-1! /#'%<%1$%! 2-.-#/&1/*! (&$)0/*%! -&/,1-! (!

,(,0%&(! %10/2-.-#/&1)! #%C0/0)! 2-$%! ,)! :./*$)1$/&%'%! (! ,(,0%&(! ,%! :.-0(:-@%.1/*! :.)*%#-*5!

9&%2/! (#-.%2! $)! :.)*%#%1! 0)*)'$1/*! :.)*%#-*;! &%0.--0:-.1/*! :.)*%#-*! /! #%&.C1/*!

:.)*%#-*5! ",:/0%1)! ,(! +&/$)! ,2(:/1)! (#-.%2%;! $)+1%! 2'%,)! -0:-.1-,0/! >KU! /! $)+1%! 2'%,)!

-0:-.1-,0/!>RU5!!

!

='$(41)!./$)4/l!2-.-#/$%;!#%C0/0%!-+!2-.-#/$);!!&%0.--0:-.1/!:.)*%#;!:.-0(:-@%.1/!:.)*%#!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!



!
!
#U"T%#VT !
!
Y7/,!<.%+(%0)!07),/,!8-1,/,0,!-[!0m-!:%.0,l!07)-.)0/8%'!%1+!)c:)./*)10%'5!

"1! 07)-.)0/8%'! :%.0! -[! 07)! 07),/,;! 07)! +)[/1/0/-1! -[! 8-%0/1<,! %1+! /0,! )[[)80,! -1! 07)! ,(.[%8)! /,!

)c:'%/1)+!*-.)!:.)8/,)'n5!A',-;!%1!-&).&/)m!-[!07)!8-..-,/-1!:.-0)80/-1!%1+!8-,0,!8%(,)+!Hn!

8-..-,/-1!/,!</&)15!A![/.)! :.-0)80/-1!8-%0/1<,!%.)!)c:'%/1)+!*-.)!+)0%/')+!%1+!-1)!)c%*:')!-[!

[/.)!:.-0)80/-1!-1!,0))'!8-1,0.(80/-1!/,!</&)15!!Ec%*:')!-[!:%,,/&)![/.)!:.-0)80/-1!-1!,87--'!7%''!

</&),!%!.)%'/,0/8!&/)m!-[!07)!:.-[/')![%80-.,!%1+!07)!07/81),,),!-[!+.n![/'*!-[!07)![/.)!.),/,0%18)!

8-%0/1<,![-.!>KU!%1+!>RU5!

! "1!)c:)./*)10%'!:%.0!-[!07)!07),/,;!+.n![/'*!8-%0/1<!07/821),,!%.)!*)%,(.)+5!Y),0,!/1!07)!

,%'0!,:.%n!%1+! 7(*/+/0n! 87%*H).! %.)! 8-18'(+)+5! A+7),,/-1! 0),0! m/07! B('']-[[! *)07-+;! [/.)!

:.-0)80/-1!0),0!m).) !8%../)+!-(0!%1+!)c%*/1%0/-1,!%88-.+/1<!0-!07)!"9G!NRLX5!E%87!,%*:')!/,!

8-%0)+!m/07!%!:./*).;![/.):.--[!8-%0/1<!%1+![/1/,7!8-%05!Ym-!<.-(:,!-[!,%*:'),!%.)!0),0)+;!-1)!

m/07!07)![/.):.--[!.),/,0%18)!8'%,,!-[!>KU!%1+!m/07!07)![/.):.--[!.),/,0%18)!8'%,,!>RU5!

!
!
=)n!m-.+,l!8-..-,/-1;!8-..-,/ -1!:.-0)80/-1;![/.):.--[!8-%0/1<, !
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! JK!

!

()!(*+,$ !
!

!

=-.-#/$%!$)!+%1%,!$)+%1!-+!.%#'-<%!#H-<!2-$)<!$)!1%,0%'%!2./#%!*%0)./$%'%!/!)1).</$);!%!0-!

+-&-+/!+-!#1%01/7!<(H/0%2%!(!<-,:-+%.,0&(!,&%2)!#)*'$)5!90-<%!,)!,&)!&/C)!:%@1$)!:./+-+%$)!

#%C0/0/! *)0%'%! -+! 2-.-#/$)! #H-<! :-&)3%1)! (:-0.)H)! *)0%'%! (! ,&/*! :-+.(4$/*%! 0)71-'-</$)5!

Y%2-I).;! #H-<!&)3)<!2-./C0)1$%! *)0%'1/7!2-1,0.(28/$%! /! ,&)! 0%1$/7! ,0$)12/! 2-$)! 1)! 0-')./.%$(!

2-.-#/$,2)!1%:%+)!$)+1%2-!2%-!/!0)C2)!2-1,0.(28/$)5!G+!,&/7!*)0%'%!4)'/2!,)!1%$&/C)!2-./,0/!#%!

/#.%+(! *)0%'1/7! 2-1,0.(28/$%5! O)0%'1)! 2-1,0.(28/$)! ,(! /#'-@)1)! &.'-! .%#'/4/0/*! 2-.-#/&1/*!

,.)+/1%*%5!\#!+%1%C1$/!.%#&-$;!:-,0-$)!,&)!&)3/!#%70$)&/!1%!2&%'/0)0(!/!+(<-&$)41-,0!*)0%'1/7!

2-1,0.(28/$%;! %! C0-! (2'$(4($)! /! &%0.--0:-.1-,0! *%0)./$%'%5!M%$#%,0(:'$)1/$%! *)0-+%! #%C0/0)!

4)'/41/7!2-1,0.(28/$%!-+!2-.-#/$)!$)!:./*$)1-*!:.)*%#%5!Y%2-!,)!2-./,0)!/!:.-0(:-@%.1/!:.)*%#/!

2-$/!C0/0)!2-1,0.(28/$(!1)!,%*-!-+!2-.-#/$)!&)3!/!-+!:-@%.%!0)!:.(@%$(!+-+%01(!2&%'/0)0(!#%C0/0)5!

!!

1.1.(Op! enito o koroziji  
!

=-.-#/$%! g'%05! 8-..-+).);! 1%<./#%0/h! (! 0)71/42-*! ,*/,'(! $)! 1):-@)'$1-! 0.-C)1$)!

2-1,0.(28/$,2/7!*)0%'%!2)*/$,2/*!+$)'-&%1$)*!-2-'/1)5!=)*/$,2/*! :.-8),-*! /#*)I(!H%.)*!

$)+1)! [%#)! /'/! 2-*:-1)10)! *)0%'%! /! H%.)*! $)+1)! 2-*:-1)10)! -2-'/1)! +-<%I%! ,)! 2-.-#/$%! (!

1))')20.-'/0/*%!/'/!2)*/$,2%!2-.-#/$%5!B-,'$)+/8%!,(!,:-$)&/!b!1%$4)C3)!-2,/+/!/'/!,('[/+/5!a%&'$%!

,)!(!&.(3/*!:'/1-&/*%;!g1:.5!+/*1/!:'/1-&/!h!/!(!1)&-+)1/*!0)2(3/1%*%!g<-./&%;!*%#/&%h!2-$%!

1)!:.-&-+)!)')20./41(!,0.($(5!

!

!\!:.%2,/!$)!4)C3/!,'(4%$!)')20.-2)*/$,2)!/'/!2-.-#/$)!(!)')20.-'/0/*%!2%+%!,)!%0-*!*)0%'%!

<(H/02-*! )')20.-1%! :.)0&%.%! (! ,'-H-+1/! /-15! Y-! $)! 0#&5! .)+-2,!b! :.-8),! (! 2-$)*! 1%,0%$)!

-2,/+%8/$%!b!/-1/#%8/$%!*)0%'%5!B./*%.1/! :.-+(20!$)! ,'-H-+1/! *)0%'1/!2%0/-15! ",0-&.)*)1-! ,)!

-+&/$%! :.-8),! .)+(28/$)!b! :./7&%3%1$%! ,'-H-+1/7! )')20.-1%!g+):-'%./#%8/$%h5!E')20.-2)*/$,2%!

2-.-#/$%!1%,0%$)!(!:./.-+1-$!/!0)71/42-$!&-+/;!(!&-+)1/*!-0-:/1%*%!2/,)'/1%;!'(@/1%;!,-'/!/!+.(</7!

0&%./;!(!0'(;!(!%0*-,[)./!/0+5!A0*-,[).%;!+-+(C);!1/$)!)')20.-'/0;!%'/!(,'/$)+!2-1+)1#%0%!2-$/!1%,0%$)!

1%! *)0%'1-$! :-&.C/1/! (,'/$)+! &'%@1-,0/! #.%2%;! ,0&%.%! ,)! )')20.-'/0! /! :-2.)3)! )')20.-2)*/$,2/!

2-.-#/$,2/!:.-8),/5 ![J]!

!

!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! JN!

1.2.(Neposredni tro"kovi korozije 
!

=%2-! ,(! ,&/! 2-1,0.(28/$,2/! *)0%'/! (! -+.)I)1/*! -2-'1-,0/*%! :-+'-@1/! 2-.-#/$/;! (!

<-,:- +%.,0&(! 1%,0%$(! #1%01/! <(H/8/5! B.)*%! /,0.%@/&%1$(! /#! LUJP5! <-+/1)! "OBAdY! ,0(+/$);! %!

:-+.@%'%!<%!$)! ,0.(2-&1%! (+.(<%!MAdE]"10).1%0/-1%';!0.-C2-&/!#H-<!2-.-#/$)! (!9AZ ]( !2-$/!

-H(7&%3%$(!*)0-+)!#%C0/0);!:-:.%&2)!/!#%*$)1(!+-,0/@(!+-!L;W!o!QZB ]%!C0-!$)!-2-!NPJ!*/'/$%.+%!

%*)./42/7!+-'%.%;!-+1-,1-!-2-!JKXU!\9Z!<-+/C1$)!:-!,0%1-&1/2(;!C0-!$)!:-&)3%1$)!-+!KXo!(!

-+1-,(!1%!/,0.%@/&%1$)!/,0)!-.<%1/#%8/$)!LUUK5!<-+/1)5!",0.%@/&%1$%!,(!0%2-I).!:-2%#%'%!/!+%!,)!

LP]KU! o! 0.-C2-&%! *-@)! /#H$)3/! :./*$)1-*! :./*$).)1/$)! *)0-+) ! /'/! 0)71-'-</$)! #%C0/0)! -+!

2-.-#/$)5![L]!

!
=-.-#/$%! $)! :.)+*)0! #1%1,0&)1-<! /#(4%&%1$%! &)3! &/C)! -+! JPU! <-+/1%5! =-.-#/$%! $)!

:./.-+1/! [)1-*)1! 1%$4)C3)! +)[/1/.%1! 2%-! :.-:%+%1$)! *%0)./$%'%! g(! :.&-*! .)+(! *)0%'%h! /'/!

1$/7-&/7!,&-$,0%&%!(,'/$)+!.)%28/$)!,!-2-'/C)*5!B-:(0!/!-,0%'/7!:./.-+1/7!1)+%3%!:-:(0!:-0.),%!

/'/!&.)*)1,2/7!1):./'/2%;!2-.-#/$%!*-@)!(#.-2-&%0/!-:%,1);!&)'/2)! /!&.'-! ,2(:)!C0)0)5!MAdE!

"10).1%0/-1%'!:.-8$)1$($)!+%!1%!<'-H%'1-$!<-+/C1$-$!.%#/1/!0)!C0)0)!/#1-,)!L;P!0./'/$(1%!%*)./42/7!

+-'%.%!0$5!-2-!K;No!,&$)0,2-<!QZB]%5!6%!.%#'/2(!-+!+.(</7!:./.-+1/7!:-$%&%;!2-.-#/$(!(#!:-*-3!

:.-&$).)1/7! *)0-+%!#%C0/0)! *-@)*-! (,:-./0/! /! (4/12-&/0-! ,:./$)4/0/!C0-! /*%!&)'/2/! (0$)8%$!1%!

,/<(.1-,0;!<-,:-+%.,0&-!/!-2-'/C5![L]!

!
! 6%!D.&%0,2(!:-+%0%2!-!0.-C2-&/*%!/#%#&%1/*!2-.-#/$-*!,'(@H)1-!1)!:-,0-$/;!1-!,0(+/$%!

"OBAdY;!,0.(2-&1)!(+.(<)!MAdE!"10).1%0/-1%';!:-2%#($)!+%!0.-C2-&/!/#%#&%1/!2-.-#/$-*!1%!

.%#/1/!E(.-:,2)!\1/$)!/#1-,)!RNU!*/'/$%.+/!\9Z;!-+1-,1-!K ;Xo!(2(:1-<!QZB ]%!E\5!9!-H#/.-*!

1%!:-+%0%2!#%!E(.-:,2(!\1/$(;!*-@)!,)!-0:./'/2)!/#.%4(1%0/!/!0.-C%2!2-.-#/$)!1%!<-,:-+%.,0&-!

D.&%0,2)5!QZB!D.&%0,2)!LUJW5!<-+/1)!/#1-,/-!$)!PJ;P!*/'/$%.+/!\9Z5!!K;Xo!QZB]%!/#1-,/!L;LP!

*/'/$%.+/! \9Z;! -+1-,1-! JL;P! */'/$%.+/! 2(1%5! Y-! /#1-,/! -2-! K5UUU;UU! D>=! <-+/C1$)! :-!

,0%1-&1/2(5[L]!

!

!

!

!

!

!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! JP!

1.3.(Metode za"tite od korozije 
!
!
9!-H#/.-*!1%!1):-,.)+1)!0.-C2-&)!2-.-#/$);!&%'$%!,:-*)1(0/!/!*)0-+)!#%C0/0)!2-$/*%!,)!*-@)!

,:./$)4/0/! H%.)*! $)+%1! +/-! 1):-,.)+1/7! 0.-C2-&%! (#.-2-&%1/7! 2-.-#/$-*5! O)0-+)! #%C0/0)!

*-@)*-!:-+/$)'/0/ !1%!P!-,1-&1/75!Y-!,(l!

!

¥* B.)&'%2)!g*)0%'1)!/!1)*)0%'1)h!

¥* E')20.-2)*/$,2)! *)0-+)! #%C0/0)! g*)0%'! ,)! -+.@%&%! (! :%,/&1-*! ,0%1$(! /'/! (! /*(1-*!

,0%1$(;!1:.5!2%0-+1%!#%C0/0%h!

¥* 6%C0/0%!-+!2-.-#/$)!:.-*$)1-*!-2-'1-,0/!g1:.5!:./*$)1%!/17/H/0-.%!2-.-#/$)h!

¥* GH'/2-&%1$)!/!2-1,0.(28/$,2)!*$).) !

¥* G+%H/.-*!2-1,0.(28/$,2/7!*%0)./$%'%!g!<')+/C0) !2-.-#/$,2)!:-,0-$%1-,0/h5!

!
!

1.4.(Proizvodnja boja i lakova 
!

6%! $%,1/$(! ,'/2(! +%1%C1$)! ,&$)0,2)! ,/0(%8/$)! *-@)! ,) ! 1%&),0/! :-+%0%2! +%! $)! (2(:1%!

,&$)0,2%!:.-/#&-+1$%!H-$%!/!'%2-&%!<-+/1)!LUJX5!/#1-,/'%!JSK!*/'/$%.+)!\9!+-'%.%!(!2-$(!$)!H/'-!

(2'$(4)1-! :.)2-! JW5UUU! %20/&1/7! 2-*:%1/$%5! Y%! $)! /1+(,0./$%! (! :-.%,0(! ,! K;Wo! <-+/C1$/*!

:./.%,0-*!:.-/#&-+1$)5!\!0%H'/8/!J5K5J!*-@)!,)!(-4/0/!JU!1%$&)3/7!,&$)0,2/7!:.-/#&-I%4%!H-$%!/!

'%2-&%5![K][N]!

!
!"#$%&"'()*)()'+",-./%'0-,.102%'345%6-57"8%'#5,"'%'$"25-"'9:(;)' [<]'
!!

%)!X7)! W59B=!
Y01BC<2B!67BE01!F!
8B4B2571585!*"$!

N38425!

()! BB?! JN;XU! 9AZ !
.) ! Y7)!97).m/1!b!p/''/%*,!d-5 ! JJ;XL! 9AZ !
-)! A2#-M-H)'! JJ;PU! M/#-#)*,2%!
A)! M/::-1!B%/10!D-'+/1<,!d-5! P;LU! a%:%1!
@)! >BO!"10).1%0/-1%'!"185! N;SR! 9AZ !
H)! Ac%'0%!d-%0/1<!9n,0)*,! N;NU! 9AZ !
:) ! QA9V!d-%0/1<,! K;SW! M$)*%42%!
J)! =%1,%/!B%/10!d-5!F0+5! K;XU! a%:%1!
M)! A,/%1!B%/10,!F0+5! L;KU! "1+/$%!
(R)! a-0(1! L;UU! M-.&)C2%!

!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! JR!

!

1.5.(Boja ili premaz 
!

>%#'/2%!/#*)I(!H-$)! /!:.)*%#%!1/$)!&)'/2%5!"#.%#/! ,)! *)I(,-H1-!4),0-!#%*$)1$($(;!%!

:-,)H1-!#%*.C)1(!,/0(%8/$(!4/1/!&/C)#1%4$)!/#.%#%!:.)*%#;!%!/,0-!0%2-!/!H-$)5!

!

B.)*%#!$)!-:3)1/0/$/!-:/,!*%0)./$%'%!g-H/41-!0)2(3)<h;!2-$/!:./*/$)1$)1!1%!:-+'-<(!,0&-./!

e,(7/f![/'*5!"#.%#!H-$%!0.%+/8/-1%'1-!,)!2-./,0/!(!-&-*!:-+.(4$(!#%!-:/,!:/<*)101/7!*%0)./$%'%!

+.(<%4/$/7! -+! H)#H-$1/7! [/'*-&%! 2-$)! 1%#/&%*-! '%2-&/5! \-H/4%$)1-! ,)! (! :.%2,/! /#.%#! H-$%!

-<.%1/4%&%! 1%! :.)*%#)! (! <.%+/0)'$,0&(;! %! 2%02%+%! /! 1%! :.)*%#)! #%! -H1%&'$%1$)! *-,0-&%! /!

.)#).&-%.%5!M%#/&! :.)*%#! (! :.%2,/! $)! e.)#).&/.%1f! #%! ,-[/,0/8/.%1/$)! *%0)./$%')! 2%-! C0-! ,(!

%(0-'%2-&/;!'%2-&/!#%!2(3%1,2)!%:%.%0);!#%!2-*:-1)10)!.%4(1%'%!/!,'5;!$).!,)!,*%0.%!+%!H-$%!(!

0-*! ,'(4%$(! #&(4/! e:.)$)+1-,0%&1-f5! M%4/1! 1%! 2-$/! +)[/1/.%*-! :.)*%#)! H%#/.%! ,)! 1%!

( -H/4%$)1-*! 2-./C0)1$(! /#.%#%! (! :-,'-&1-*! ,&/$)0(;! :%! 0%2-! .%#'/2($)*-! 0./! 2%0)<-./$)! [P]l!!

!

]* :.)*%#/!(!<.%+/0)'$,0&(!/'/!+)2-.%0/&1/!:.)*%#/!

]* :.-/#&-+1/!/!/1+(,0./$,2/!:.)*%#/!

]* :.)*%#/!#%!,:)8/$%'1)!1%*$)1)5!

!
B.)*%#/!(!<.%+/0)'$,0&(!(2'$(4($(!H-$)!(:-.%H'$)1)!#%!+)2-.%8/$(!/!#%C0/0(!#<.%+%!/#&%1%!/!

/#1(0.%5!G1/!0%2-I).!(2'$(4($(!/!+.(<)!H-$)!/!'%2-&)!#%!(:-.%H(!(!2(3/!/!*%'/*!.%+/-1/8%*%;!#%!

2(31/!1%*$)C0%$!/!-,0%'(!1%*$)1(5!B.-/#&-+1/!/'/!/1+(,0./$,2/!:.)*%#/!2-./,0)!,)!(!0&-.1/8%*%;!

#%!0#&5!e:.&(!(<.%+1$(f!1%!:.-/#&-+/*%!2%-!C0-!,(!%(0-*-H/'/;!2(3%1,2/!%:%.%0/;!/1+(,0./$,2/!

1%*$)C0%$;!%*H%'%@1/!'%2-&/5!

!

!!!!!!!B.)*%#/!#%!,:)8/$%'1)!1%*$)1)!-#1%4($(! /1+(,0./$,2)! :.)*%#)!2-$/! ,)!1)! :./*$)1$($(!1%!

0&-.1/42/*! '/1/$%*%;! 0)! 1)2)! +.(<)! :.)*%#)! 2%-! 1:.5! %).-,-')5! G1/! (2'$(4($(! .):%.%0(.1)!

%(0-'%2-&);!:.)*%#)!#%!H.-+-&)!g%10/&)<)0%0/&1/!:.)*%#/h;!*-,0-&);!.)#).&-%.)!#%!,2'%+/C0)1$);!

:.)*%#)! #%! 2)*/$,2%! :-,0.-$)1$%;! :.-0(:-@%.1)! :.)*%#)! /! ,'5! Q(+(3/! +%! $)! $)+1-,'-$1/*!

:.)*%#-*!0)C2-;!<-0-&-!1)!*-<(3)!-H(7&%0/0/!,&)!#%70$)&);!2%-!C0-!,(!:./%1$%1$);!2-.-#/$,2%!

#%C0/0%;! )'%,0/41-,0;! 0&.+-3%;! +)2-.%0/&1/! (4/1%2;! -H-$)1$)! /! -0:-.1-,0! 1%! &.)*)1,2)! (&$)0)! /!

2)*/2%'/$);!:./*$)1$($(!,)!,(,0%&/!:.)*%#%!.%#'/4/0-<!,%,0%&%!/!#%+%0%2%5!

!

!

!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! JW!

.)! (/012345!6738595!
!
!

\:.%&-! ,(! ,%,0%&;!1%4/1! ,0&%.%1$%! [/'*%;! -0%:%'%;! [(128/$%! :./*$)1)! 2'$(41/! )')*)10/!

:.)*%!2-$/*%!+/$)'/*-! :.)*%#)5 !M%! ,'/8/! L5J5! *-@)! ,)!&/+$)0/! :-+$)'%! :.)*%#%! :.)*%!&.,0/!

-0%:%'%5!Y%2-I).;!&%@1-!$)! (:-#1%0/! ,)! ,! :-+$)'-*! :.)*%#%! :.)*%!1%4/1(! ,0&%.%1$%! [/'*%! /!

:.)*%! #%+%02(! (! ! ,(,0%&(! :.)*%#%! #H-<! '%2C)<! .%#(*/$)&%1$%! -&-<! .%+%5! B-+$)'%! :.)*%#%!

:.)*%!1%4/1(!,0&%.%1$%![/'*%!*-@)!,)!&/+$)0/!1%!,'/8/!L5L5!

!

!

!

!

9'/2%!L5J5!B-+$)'%!:.)*%#%!:.)*%!&.,0/!-0%:%'%!_P̀ !
!

!

B.)*%!1%4/1(!,0&%.%1$%![/'*%!.%#'/2($)*-![/#/2%'1-!,(C/&)!:.)*%#)!/!2)*/$,2/!,(C/&)!:.)*%#)5 !



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! JX!

!

!

!

9'/2%!L5L5!B-+$)'%!:.)*%#%!:.)*%!1%4/1(!,0&%.%1$%![/'*%!_P̀ !
!

!

!

B.)*%!#%+%02(!(!:.)*%#1-*!,(,0%&(!.%#'/2($)*-!0)*)'$1/!:.)*%#!2%-!-,1-&1/!:.)*%#;!2/0;!

*)I(,'-$1/!:.)*%#!/!#%&.C1/!:.)*%#5!9&/!#%$)+1-!0&-.)!,(,0%&!:.)*%#%!#%!#%C0/0(!*%0)./$%'%5!

Y.%+/8/-1%'1-!,)!:.)*%#/!*/$)1$%$(!&.'-!,:-.-;!)&-'(8/$,2/*!-+<-&-.-*!1%!1-&)!#%70$)&);!1-&)!

,/.-&/1)!/!2-12(.)10,2/!:./0/,%25!T%@%1!$)!.%#'-<!#%!.)'%0/&1(!,:-.-,0!(!:.-*$)1%*%;!0)C2-3%!

:.)+&/I%1$%! ,&-$,0%&%! :.-/#&-+%!1%!0)*)'$(! '%H-.%0-./$,2/7! /,:/0/&%1$%5!M-! (!#%+1$)!&./$)*)!

:-&)3%&%!,)!H.#/1%!0)71/42/7! :.-*$)1%5!?'%&1%!:-2.)0%42%!,1%<%!$)! :-0.)H%!#%!,*%1$)1$)*!

)*/,/$) !7'%:/&/7!-.<%1,2/7!,:-$)&%!g)1<5!&-'%0/')!-.<%1/8!8-*:-(1+,!]!TGdh;!#H-<!1$/7-&-<!

C0)01-<! (0$)8%$%! 1%! -2-'/C5! 6H-<!-#H/'$1-,0/! ,/0(%8/$)! :.-:/,/! ,(! ,&)! ,0.-@/;! 2-10.-')! ,&)!

/10)#/&1/$);!%!:./0/,%2!1%!,*%1$)1$)!-.<%1,2/7!-0%:%'%!:-&)3%&%!,)!/!:-.%,0-*!8/$)1%!-0%:%'%5!

B-&)3%1$)! #%H./1(0-,0/! -! -0.-&1-,0/;! (0$)4)! 1%! :.-*$)1(! *1-</7! ,/.-&/1%! 2-$)! ,(! ,)!

0.%+/8/-1%'1-!2-./,0/')!(!H-$%*%!/!'%2-&/*%5!!

!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! JS!

M%! -,1-&/! 0/7! ,:-#1%$%! +%1%,! ,)! :.)*%#/! 0-:/&/! (! -.<%1,2/*! -0%:%'/*%! ,*%0.%$(!

0.%+/8/-1%'1/*! :.)*%#/*%;! %! :.)*%#/! 1%! 2-$/*%! ,)! /10)#/&1-! .%+/! 2%2-! H/! 1%,0%&/'/! :(0! (!

H(+(31-,0!,(l !

!

¥* B.)*%#/!,%!&/,-2-*!,(7-*!0&%./!g)1<5!7/<7!,-'/+!8-%0/1<,h!

¥* T-+-0-:/&/!/!&-+-.%#.$)+/&/!:.)*%#/!g)1<5!m%0).H-.1)!8-%0/1<,h!

¥* B.%C2%,0/!:.)*%#/!g)1<'5!:-m+).!8-%0/1<,h!

¥* B.)*%#/!2-$/!-0&.+1$%&%$(!#.%4)1$)*!g)1<'5!.%+/%0/-1!8(./1<!8-%0/1<,h5!

!

Z%1%,!0)!<.(:)!:.)*%#%!,*%0.%*-!)2-'-C2/*!-+1-,1-!e:./$%0)'$/*%!-2-'/C%f;!/%2-!:-,0-$)!

$-C! *1-</! 1)+-,0%08/! 1%! 2-$/*! $)! :-0.)H1-! /10)#/&1-! .%+/0/;! ! %! 1/$)! /,2'$(4)1! 1/! :-&.%0%2!

:./.-+1/*!/#&-./*%5! _P̀ !

!

!

2.1.(Premazi sa visokom suhom tvari 
!
!

G&%! &.,0%! :.)*%#%! 2%2-! ,)! &/+/! /#! /*)1%! ,%+.@/! &/C/! :-,0-0%2! ,(7)! 0&%./;! 1)<-! C0-! $)!

(-H/4%$)1-!2-+!0.%+/8/-1%'1/7! :.)*%#%5!Y%2&/*%!,)! ,*%0.%$(!H-$)! ,!&/C)! -+!XPo! ,(7)!0&%./!

g*%,)1/! (+/-h;! /%2-! ,)! (! :.%2,/! 0%2-!1%#/&%$(! /!H-$)! /#*)I(!RU! /!XUo! ,(7)!0&%./5!Z%!H/! ,)!

+-,0/<%-! 0%$! :-&/C)1/! ,%+.@%$! ,(7)! 0&%./;! &)#/&-! *-.%! H/0/! *-+/[/8/.%1-! 2%2-!H/! ,)! ,1/#/'%!

(1(0%.1$%!&/2-#1-,0!(!-+1-,(!1%!,0%1+%.+1%!&)#/&%5!^),0-!,)!+-+%$(!%+/0/&/!2%2-!H/!:-&)3%'/!

(*.)@)1$)!#%!&./$)*)!,(C)1$%5!T)#/&%!2-$%!$)!*-<(3%!:./'%<-+/0/!(&$)0/*%!e7/<7!,-'/+f!,(l!

!

!

¥* A'2/+1)!,*-') !

¥* B-'/),0).,2)!,*-') !

¥* B-'/(.)0%1/!

¥* A2./'1)!,*-') !

¥* E:-2,/!,*-') !

¥* B-'/&/1/'!2'-./+!:'%,0/,-' 5!

!

M),(C/&)!%'2/+1)!,*-')!(*.)@)1)!,!*)'%*/1,2/*!,*-'%*%!0-:'/1,2/*!,(C)1$)*;!4),0-!,)!

2-./,0)!(!/1+(,0./$,2/*!:.)*%#/*%5!Q(+(3/!e7/<7!,-'/+f!:.)*%#/!,%+.@)!*%1$)!-0%:%'%;!*%1$%!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! LU!

$)! /! )*/,/$%!eDG9]%f5!G1/!0%2-I).! -*-<(3($(!&)3(!+)H'$/1(! ,'-$%! :-! :./*$)1,2-*!8/2'(,(5!

\,:.2-,!:-4)01/*!:.-H')*/*%!+%1%,!,)!e7/<7!,-'/+f!:.)*%#/!:./*$)1$($(!2'%,/41-*!-:.)*-*!

#%! C0.8%1$);! %'/! :./:.)*%! :-&.C/1%! -,0%$)! 2./0/41%! 0-42%5! B.)*%! +%1%C1$-$! ,/0(%8/$/! *-<(! ,)!

(,:-.)+/0/!:.) +1-,0/!/!1)+-,0%08/!e7/<7!,-'/+f!:.)*%#%!2-$/!,(!&/+'$/&/!(!0%H'/8/!L5J5J5!_P̀ !

!

!"#$%&"'9)()()'=0354.>#"'34.>?501%'%'?.>501"1"2"'34.@"6"'0'-%0525@'0AB5@'1-"4%'CDE'
B.)+1-,0/! M)+-,0%08/!

9*%1$)1%!)*/,/$%!eDG9]%f! G:3)1/0-!0.%@)!&/C(!0)*:).%0(.(!,(C)1$%!

9*%1$)1%!(:-.%H%!-0%:%'%! G,$)0'$/&-,0!1%!1)%+)2&%01-!-4/C3)1(!

:-+' -<( !

9*%1$)1%!:-@%.1%!-:%,1-,0! E2,0.)*1%!-,$)0'$/&-,0!1%!0)*:).%0(.(!/5!

&'%<(!

9*%1$)1!H.-$!:./*$)1,2/7!1%1-,%!+%!,)!

:-,0/<1)!0.%@)1%!+)H'$/1%![/'*%!

Y)C2-!,)!2-10.-'/.%!+)H'$/1%![/'*%!

B-H-'$C%1%!:-&.C/1,2%!0&.+-3%! Y)C2-!,)!2-10.-'/.%!8(.)1$)!

9*%1$)1%!#%<%I)1-,0!/!:.-H')*/!*/./,%;!

:-&)3%1%!,/<(.1-,0!

M)!*-<(!,)!2-./,0/0/!#%!(*%2%1$)!/!

:-'/$)&%1$)!

O-<(31-,0!(:-.%H)!,0%1+%.+1)!-:.)*)!#%!

C0.8%1$)!

Y)C2-!,)!-H1%&'$%$(!

9*%1$)1$)!8/$)1)!)1).</$)!#%!&./$)*)!,(C)1$%! G0%:%'%!1/,(!2-*:')01-!)'/*/1/.%1%!

! =.%3)!.%+1-!&./$)*)!

!

!

2.2.(Vodotopivi i vodorazrjedivi premazi 
!

T-+-0-:/&/! /! &-+-.%#.$)+/&/! :.)*%#/! .%#&/$)1/! ,(! ,%! #%+%02-*! #%*$)1)! -.<%1,2/7!

-0%:%'%! &-+-*;! 2-$%! /*%! -4/0)!:.)+1-,0/! b! 1)#%:%'$/&-,0! /! 1)-0.-&1-,05! M$/7-&-! (&-I)1$)!

-*-<(3/'-!$)!0)71-'-C2/!:-,0(:%2!)')20.-0%'-@)1$%!H-$%;!(!2-$)*!,)!1)<%0/&1-!1%H/$)1)!4),0/8)!

g%1%[-.)#%h!/'/!:-#/0/&1-!1%H/$)1)!4),0/8)!H-$)!g2%0%[-.)#%h;!:./*$)1-*!)')20./41-<!:-'$%;!0%'-@)!

/#!&- +)1)!-0-:/1)!1%!*)0%'1)!:-+'-<)5!

9!-,/.-*%C)1$)*!,/.-&/1,2-<!/#&-.%!g1:.5!1%[0)h!/!(&-I)1$)*!,0.-@/7!:.-:/,%!#%!#%C0/0(!

-2-'/C%;!&-+-0-:/&)! /!&-+-.%#.$)+/&)! ,*-')! .%#&/$%')! ,(! ,)! ,&)!&/C);! :%! ,(! /! *)I(! )2-'-C2/!

:./7&%0'$/&/*!*%0)./$%'/*%!#%(#)')!1%$C/.)!:-#/8/$);!#%7&%'$($(3/!:./*$)1/;!*)0-+%*%!,(C)1$%!/!

/1+(,0./$,2-$!(:-.%H/5!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! LJ!

!

6%! .)[-.*('%8/$(! ,(,0%&%! ,*-'%! (! 2-$)*! ,)! -.<%1,2%! -0%:%'%! #%*$)1$($(! &-+-*;!

:-0.)H1-!$)!:-&)3%0/!7/+.-[/'1-,0!:-'/*).1-<!,(,0%&%!/'/!(&),0/!&-+-0-:/&)!<.(:)! /'/!(2'$(4/0/!

:-&.C/1,2- !%20/&1)!0&%./5!=%2-!,)!(!:.-/#&-+1$/!/!:./*$)1/!0/7!,*-'%!2-./,0/!&-+%!2%-!-0%:%'-!/'/!

.%#.$)I/&%4;!,&%2%2-!,)!*-.%!(#)0/!(!-H#/.!+%!,)! [/#/2%'1%!,&-$,0&%!&-+)!/!-.<%1,2/7!-0%:%'%!

&)-*%!.%#'/2($(5!O-')2(')!&-+)!/*%$(!&/,-2!+/:-'1/!*-*)10!/!&/,-2!,0(:%1$!%,-8/$%8/$)5!"#!0-<%!

:.-/#'%#)!&/,-2%!0-42%!&.)'/C0%! /!&/,-2%! '%0)101%!0-:'/1%!7'%:'$)1$%;!%!0-!#1%4/!+(<-!&./$)*)!

/,:%.%&%1$%!/'/!#1%0%1!(0.-C%2!)1).</$)!(!-H'/2(!0-:'/1)5!T/,-2!+/:-'1/!*-*)10!&-+)!-+<-&-.%1!

$)! #%! &/,-2(! :-&.C/1,2(! 1%:)0-,05! 6H-<! 0-<%! ,(! ,)! 1%! :-+'-<%*%! ,! 1/,2-*! 2./0/41-*!

:-&.C/1,2-*!1%:)0-,0/!g:'%,0/2%!/'/!1)-+*%C3)1/!*)0%'/h;!4),0-!:-$%&)!1)%+)2&%01-<!2&%C)1$%;!

1)#%+-&-'$%&%$(3)<! :-2./&%1$%! .(H-&%! /! 2.%0)./5! B.)+1-,0/! /! 1)+-,0%08/! &-+-0-:/&/7! /!

&-+-.%#.$)+/&/7!:.)*%#%!&/+'$/&/!,(!(!0%H'/8/!L5L5J5!

!

!"#$%&"'9)9)()'F4.>?501%'%'?.>501"1&%'-5>5153%-%B'%'-5>54"64,.>%-%B'34.@"6"'CDE'
B.)+1-,0/! M)+-,0%08/!

9*%1$)1%!)*/,/$%!eDG9]%f! "*%$(!0)1+)18/$(!,0&%.%1$%!:$)1)!

F%2-!4/C3)1$)!%'%0%! Y)C2-!,)!:-,0/@)!&/,-2-!,$%$1/!:.)*%#!

Z-H.-!&./$)*)! ,2'%+/C0)1$%!
6%70/$)&%$(!/#.%#/0-!4/,0(!:-&.C/1(!H)#!

*%,1-3)!/!:.%C/1)!

G,0%0%2!-,(C)1)!H-$)!*-@)!,)!-+'-@/0/!2%-!

H)#-:%,%1!-0:%+!
T/C%!8/$)1%!

O-<(!,)!2-./,0/0/!2-1&)18/-1%'1/!:./*$)1,2/!

:-,0(:8/ !
"*%$(!*%1$(!0)*:).%0(.1(!-0:-.1-,0!

!

2.3.(Pra"kasti premazi 
 

=-+!:.%C2%,0/7!,)! :.)*%#%!g)1<'5!:-m+).!8-%0/1<,h!2-./,0/!JUUo]01%!,*-'%!(! ,(7-*!

:.%C2%,0-*!,0%1$(5!B./*$)1%!-&/7!:.)*%#%!H%#/.%!,)!1%!:./18/:(!:./&'%4)1$%!,(:.-01/7!1%H-$%5!

B.%7!,)!:1)(*%0,2/!+-&-+/!/#!.)#).&-%.%!:/C0-'$-*!#%!C0.8%1$)!<+$)!:.%7!+-H/&%!:-#/0/&%1!1%H-$!

1/,2)!$%2-,0/;!%!&/,-2-<!1%:-1%5!Z/-!2-$/!0.)H%!-H-$%0/!$)!)')20./42/!(#)*'$)1;!0%2-!+%!:-#/0/&1-!

1%H/$)1)! 4),0/8)! :.%7%! H/&%$(! $%2-! :./&(4)1)! 0/*! +/$)'-*! :-&.C/1)5! B.%7-*! :.),&(4)1/! +/-!

:.-'%#/!0%+%!2.-#!:)3!<+$)!,)!0%'/!/!,0&%.%!<'%02/!:.)*%#5!B-+'-<)!*-.%$(!H/0/!0%2-&)!+%!:-+1),(!

&/,-2)!0)*:).%0(.)!g!q!JLP!¡dh5!B.%C2%,0/!:.)*%#/!,(!&.'-!2&%'/0)01/;!0.%$1/!/!2-.-#/$,2/!-0:-.1/5!

M%2-1! (:-.%H)! 1)! -,0%$)! -:%,1/! -0:%+;! %! :./'/2-*! ,(C)1$%! 1)! -,'-H%I%$(! 7'%:/&)! -.<%1,2)!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! LL!

,:-$)&)5!=%-!1)2-1&)18/-1%'1/!:.)*%#/!/!-1/!,)!+/$)')!1%!0).*-:'%,0/41)!/!0).*-,0%H/'1)5!M%!

,'/8/!L5K5J5!*-@)!,)!&/+$)0/!:-+$)'%!:.%C2%,0/7!:.)*%#%5!

!

!

!

9'/2%!L5K5J5!B-+$)'%!:.%C2%,0/7!:.)*%#%!_P̀ !

  
Y).*-:'%,0/41)! ,*-')! ,0&%.%$(! :.)*%#) !H)#! :.-*$)1)! *-')2('%.1)! ,0.(20(.)5!M% 2-1!

:./*$)1)!*-<(!,)!:-1-&1-!.%,0%'/0/5!Y).*-,0%H/'1)!,*-')!,0&%.%$(!(#!:-*-3!0-:'/1)!,0%H/'%1!

(*.)@)1![/'*;!2-$/!,)!&/C)!1)!*-@)!.%,0%'/0/5!

G,/*!,&/7!1%&)+)1/7!:.)+1-,0/!:.)+!2-1&)8/-1%'1/*!:.)*%#/*%!/!-&%!<.(:%!:.)*%#%!

/*%!1)+-,0%0%2%!2-$)! *-@)*-! (,:-.)+/0/! ,!1%&)+)1/*! :.)+1-,0/*%!2-$/! ,(!&/+'$/&/! (!0%H'/8/!

L5K5J5!

!

!"#$%&"'9)*)()'F4.>?501%'%'?.>501"1&%'34"G2"01%B'34.@"6"'CDE'
B.)+1-,0/! M)+-,0%08/!

\C0)+%!)1).</$)! Y)C2-!$)!.%+/0/!*%')!2-'/4/1)!

T.'-!+-H.%!2&%'/0)0%!:.)*%#%! 6%70/$)&%$(!H'%<(!,0.($(!#.%2%!#%!:./*$)1(!

T.'-!+-H.%!0.%$1-,0! Y)C2-!,)!:-,0/@(!0%12/![/'*-&/!

Q.#%!,:.)*1-,0!#%!:%2/.%1$)! 6%70/$)&%$(!H-'$(!:.)+-H.%+(!

M/@%!8/$)1%! O-<(!(#.-2-&%0/!:.%C2%,0)!1%2(:/1)!

!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! LK!

!

!

2.4.(Premazi za su"enje zra#enjem 
!

Y/!,(!:.)*%#/!,:)8/$%'1-! [-.*('/.%1/;!0%2-!+%!#.%4)1$)*!g.%+/$%8/$-*h!('0.%'$(H/4%,0/7!

#.%2%!/'/! )')20.-1,2/7!#.%2%!g)1<'5!)')80.-1!H)%*,!]!EQh;! :-'/*)./#/.%$(!+/.)201-!1%!:-+'-#/5!

B.-8),! \T! ,(C)1$%! 1%#&%1! [-0-:-'/*)./#%8/$%! $)! [-0-2)*/$,2%! .)%28/$%5! B-,)H1-! :./.)I)1/!

:.)*%#/!*$)C%$(!,)!,!*%'-*!2-'/4/1-*![-0-/1/8/$%0-.%!2-$/!/#'%<%1$)*!\T!/#&-.(!,&$)0'%!/1/8/.%!

(*.)@%&%1$)5!Q.#/1%!:-'/*)./#%8/$)!-&/,/!-!/10)#/0)0(!2-./C0)1)!.%+/$%8/$)5!

!

B.)*%#/!2-$/!,(C)!EQ!.%+/$%8/$-*!/#'-@)1/!,(!,0.($/!)')20.-1%!1/,2)!)1).</$)5!O)I(0/*;!

&/,-2%!8/$)1%!(!2-*H/1%8/$/!,!:-0.)H1/*!EQ!<)1).%0-.-*!-<.%1/4%&%!0(!&.,0(!:.)*%#%!1%!,&)<%!

JU!b!JP!o!-+!(2(:1/7!:.)*%#%!2-$/!,(C)!#.%4)1$)*5!!

!

=-*:')01%![-.*('%8/$%!#%!,(C)1$)!#.%4)1$)*;!,%,0-$/!,)!-+!,*$),)!-'/<-*).%!g!:-'/*).!

1/,2)!*-')2('%.1)!*%,)h;!*-1-*).%;!%+/0/& %;!:/<*)1%0%!/![-0-/18/$%0-.%5!G'/<-*).!/<.%!&%@1(!

('-<(! (! -+.)I/&%1$(! 2-1%41/7! ,&-$,0%&%! [/'*%5! 9*-')! 2-$)! ,)! 2-./,0)! (! 2-1&)18/-1%'1/*!

:.)*%#/*%!*-<(!,)!2)*/$,2/!*-+/[/8/.%0/!(&-I)1$)*!%2./'1)![(128/-1%'1-,0/!#%!.%+/$%8/$,2-!

,(C)1$)5!\,:-.)+H%!:.)+1-,0/!/!1)+-,0%0%2%!*-<(!,)!1%3/!(!0%H'/8/!L5N5J5!

!
!"#$%&"'9)<)()'F4.>?501%'%'?.>501"1&%'34.@"6"'6"'0AG.?,.'64"8.?,.@'CDE'
!

B.)+1-,0/! M)+-,0%08/!

M/@/!,%+.@%$!DG9]%! T/C%!8/$)1%!:.)*%#%!

M/@%!-,1-&1%!/1&),0/8/$%!#%!:./*$)1(! O-@)!+-3/!+-!/10).[).)18/$)!,!:/<*)10/*%!

=-1,0%101%!2%2&-3%!
B-0)18/$%'1%!-:%,1-,0!#%!/./0/.%1$)!2-@)!,!

%2./'%0/*%!

9*%1$)1%!:-@%.1%!/!)2,:'-#/&1%!-:%,1-,0! B.-H')*/!,!:./%1$%1$)*!

=-./C0)1$)!*%'/7!:)3/! M/,(!:./*$)1$/&/!#%!,&)!:.)*%#)!

 
 
 

!
!
!
!
!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! LN!

!
!

2.5.(Funkcionalni premazi 
!
!
!

B.)*%#!$)! ,&%2/!:./:.%&%2;!(2'$(4($(3/! ,&%!-.<%1,2%!-0%:%'%!/'/! :./:.%&2)!2-$/! ,%+.@)!

-.<%1,2%!-0%:%'%!:-0.)H1%!#%!1$)<-&(!:.%&/'1(!:./*$)1(;!2-$/!,)!2-./,0/!#%!+-H/&%1$)![/'*%!2-$/!

/*%!+)2-.%0/&1/;!#%C0/01/!/'/!+.(</![(128/-1%'1/!(4/1%2!1%!:-&.C/1(5!!

!

\:.% &-!#H-<![(128/-1%'1-<!(4/12%!1%!:-&.C/1(!1)2)!&.,0)!:.)*%#%!,)!1)!*-<(! ,*$),0/0/!

(! 4)0/./! -,1-&1)! &.,0)! :.)*%#%5! a)+1%! &.,0%! 0%2&/7! :.)*%#%! ,(! /! :.-0(:-@%.1/! :.)*%#/! 2-$/!

,:%+%$(!(!<.(:(!e!,.>?525@35?.?1?%'HA?2&%5?"$?%'34.@"6%'?"@%,.?,%''6"'A354"#A'A'0$A8",.-%@"'

I>,.'0.'6"B1%,.-",A'350.#?"'HA?2&%5?"$?"'0-5,01-"J'2"5'1.@.$,?%'%'6"-4G?%'34.@"6%'6"'3$"01%2AJ'

1.@.$,?%'34.@"6%'6"'K.$,.6?.'35>$5I.J'1.@.$,?%'34.@"6%'6"'4."21%-?.'@.1"$.'2"5'G15'0A'&%?2'%'

"$A@%?%,J' "?1%25456%-?%' 6"-4G?%' 34.@"6%J' 35>?%' 34.@"6%' 25,%' A2$,A8A,A' 34.@"6.' 6"' >4-.?.' %'

&.@.?1?.' 35>5-.J' 2"5'%'34.@"6%'25,%'0A'51354?%'?"' 3%0"?,.' I4"H%1"J' 34.@"6%' 25,%'%?B%#%4",A'

I54.?,.'%'25,%'0A'A'02$">A'0'B%I%,.?02%@'?54@"@"'25,.'0.'34%@,.?,A,A'A'%?>A014%,%'B4"?.'%'3%/"'

%$%'A'6>4"-01-A!f!:.)*%!(.)+H/!-!<.%1/41/*!&./$)+1-,0/*%!,%+.@%$%!7'%:/&/7!-.<%1,2/7!,:-$)&%!(!

-+.)I)1/*!H-$%*%!/!'%2-&/*%!2-$/!,)!2-./,0)!(!<.%+/0)'$,0&(!/!:.-/#&-+/*%!#%!#%&.C1(!-H.%+(!

&-#/'%!4'%12%!NJ5!6%2-1%!-!#%C0/0/!#.%2%5!_Ẁ!

!

!

!

!

!

!

!

!

!

!

!
!
!
!
!
!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! LP!

-)!(,;<0=<3!> 0860<3<?3!6738595!
!

B.)*%#!$)!-:3)1/0/!1%#/&!#%!$)+%1!/'/!&/C)!*)I(,-H1-!:-&)#%1/7!,'-$)&%!1%!1)2-$!:-+'-#/!

2-$/! ,0&%.%$(! r,(7/r! [/'*5! "#.%#! H-$%! 0.%+/8/-1%'1-! ,)! .%H/! #%! -:/,! :/<*)10/.%1/7! *%0)./$%'%!

+.(<%4/$/7! -+! H)#H-$1/7! [/'*-&%! 2-$)! 1%#/&%*-! '%2-&/5! 9&%! :.)*%#1%! ,.)+,0&%! ,%+.@%&%$(!

&)#/&-;! 2-$)! 4/1/! -:1(! :.)&'%2);! /! -0%:%'-j.%#.$)I/&%4! 2-$/! -H/41-! -0%:%! &)#/&-;! %! .)<('/.%!

&/,2-#1-,05!!

!

! G,/*! 0-<%;! :.)*%#1%! ,.)+,0&%! *-<(! ,%+.@%&%0/! 1)0-:'$/&)! :.%C2-&)! g:/<*)10)! /!

:(1/'%h!2-$/!+%$(!1/$%1,(!/!4/1)!:.)*%#)!1):.-#/.1/*%;!2%-!/!.%#'/4/0)!+-+%02)!g%+/0/&)h5!G,1-&1)!

2-*:-1)10)!:.)*%#%!:./2%#($)!,'/2%!K5J5!F%2-&/!*-<(!H/0/!:.-#/.1/!/'/!:/<*)10/.%1/;!%!.%#'/2($(!

,)! -+!H-$%!&)3-*!<'%02-3-*;! ,$%$)*! /!0&.+-3-*! :.)&'%2)5!Q-$)! /! '%2-&)!,)!1%$4)C3)!1%1-,)!

&/C),'-$1-;!%!,&.7%!/*!$)!&)3/1-*!#%C0/01-!b!+)2-.%0/&1%5!!

!

!

!
9'/2%!K5J5!=-*:-1)10)!:.)*%#%! _R̀ !

!
!

3.1.(Aditivi  
!

A+/0/&/!#%!:.)*%#1%!,.)+,0&%!*-<(! ,)! (,:-.)+/0/! ,! '/$)2-&/*%5! \! -+1-,(!1%!(2(:1(!

*%,(!e2-./,1/2%f!+-+%$(!,)!(!&.'-!*%'/*! 2-'/4/1%*%;!%'/!0)!2-'/4/1)!*-.%$(!#%/,0%!H/0/!:%@'$/&-!

-+*$).)1)!$).!(!:.)*%'/*!+-#%*%!1)!2-./,0);!%!(!:.)&)'/2/*!+-#%*%!,(!-0.-&5!6H-<!0-<%!$)!

1%2-1! 0-41)! +/$%<1-#)! 1)+-,0%02%! 2-$/! @)'/*-! -02'-1/0/! /! (:-#1%&%1$%! 1$)<-&-<! (#.-2%;! 0)!

:.):/,/&%1$%!&.,0)!/!2-'/4/1)!%+/0/&%;!/#.%#/0-!&%@1-!/!0-41-!+-#/.%1$) !(!:-<-1(5 !

Z%1%,!,)!%+/0/&/!(#/*%$(!(!-H#/.;!&)3!2-+!2.)/.%1$%!1-&)!.)8):0(.)!/!:./:%+%$(!-,1-&1/*!

2-*:-1)10%*%!:.)*%#%5!9!-H#/.-*!1%!-H%&)#1(!2%2&-3(!/!#%70$)&)!(!:-<')+(!#%C0/0)!-2-'/C%!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! LR!

(! :.-/#&-+1$/! /! :./ *$)1/! :.)*%#%!(! ,&/*! ,(! :.)*%#/*%!%+/0/&/!1)#%-H/'%#1)!2-*:-1)10);!%!

,:)8/[/41)! 0)71-'-</$)! g&-+)1/! ,(,0%&/;! :.%C2%,0/! ,(,0%&/! /! ,'5h! #%70/$)&%$(! .%#&-$! ,:)8/[/41/7!

%+/0/&%5! B--C0.)1$)! #%2-1,2/7! .)<('%0/&%! g,*%1$)1$)! (+$)'%! %.-*%0,2/7! -0%:%'%;! -.<%1,2/7!

-0:%'%;!-:3)1/0-;!,*%1$)1$)!(+$)'%!%'2/[)1/')0-2,/'%0%h!0%2-I).!#%70/$)&%$(!1-&)!%+/0/&)5!

!

B.)*%!1)+-,0%02(!1%!2-$)<!+$)'($(!+/$)'/*-!/7!1%!,'/$)+)3)!,2(:/1)!_P̀ !l!

!
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B.&)! /! -,1-&1)! /1[-.*%8/$)! 2-$)!,)! 0.)H%$(! #1%0/!#%! :.-$)20/.%1$)! /! -+.)I/&%1$)! 0/:%!

:.-0(:-@%.1-<!,(,0%&%!#%C0/0)!4)'/41)!2-1,0.(28/$)!,(!&.,0%!*%0)./$%'%!2-$/!,)!C0/0/!/!2-1[/<(.%8/$%!

:.-0(:-@%.1/7!*$).%!g2(0/$%,0%!#%C0/0%!/'/!:.-[/'/.%1%h5!6%0/*!.%#/1(!#%C0/0)!-+!:-@%.%;!0-!*-@)!

H/0/!>KU;!>RU;!>SU;!>JLU;!>JXU!<+$)!$)!H.-$! :-.)+!-#1%2)!>!H.-$!*/1(0%!2-$)!2-1,0.(28/$%!

*-.%!/#+.@%0/!0/$)2-*!:-@%.%;!-+1-,1-!(!0-*!&.)*)1(!4)'/41%!2-1,0.(28/$%!1)!,*/$)!#%+-H/0/!

-C0)3)1$%!(!&/+(!,*%1$)1$%!*)7%1/42)!4&.,0-3)5!9'$)+)3)!H/!/1[-.*%8/$%!$)!2./0/41%!0)*:).%0(.%!

:.)*%!2-$- $!,)!C0/0/!2-1,0.(28/$%;!1:.5!%2-!,)!.%+/!-!G,1-&1-$!C2-'/!0%+%!$)!#%C0/0%!1%!2./0/41-$!

0)*:).%0(./!-+!PPU!¡d!+-&-'$1%;!1-!%2-!,)!.%+/!-!:.-/#&-+1/*!:-<-1/*%!<+$)!(!,'(4%$(!:-@%.%!

0)*:).%0(.)! :-@%.%! *-<(! +-,)3/! #1%01-! &/C)! 0)*:).%0(.);! 0%+%! 2./0/41%! 0)*:).%0(.%! .%,0)5!

B-,'$)+1$%!('%#1%!/1[-.*%8/$%!2-$%!$)!:-0.)H1%!#%!(,:$)C1/!:.-.%4(1!,(!:-$)+/1-,0/!,&/7!0/:-&%!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! RU!

4)'/41/7!2-1,0.(28/$%;!1:.5!&.,0%!,)28/$);!&)'/4/1%;!:-:.)41/!:.),$)2;!-0&-.)1-j#%0&-.)1/!:.-[/';!

/#'%<%1$)!:-@%.(;!:-#/8/$%!<.)+)!/0+5!

!

H)()()(Q34BD<B!670\B4B!
!
6%!'%2C)!.%#(*/$)&%1$);!<)-*)0./$,2/!-H'/2!4)'/41-<!:.),$)2%!/*%!&)'/2/!(0$)8%$!1%!1$)<-&-!
:-1%C%1$)!:-+!(&$)0/*%!:-@%.%5!90-<%!,)!:.),$)8/!+/$)')!(!+&/$)!,2(:/1)l !
!

¥* G0&-.)1/!:.),$)8/l!1)*%!C(:'$/1%;!:.-[/'/!";!D;!F;!Y;!\;!d!
¥* 6%0&-.)1/!:.),$)8/l!>D9!b!:.%&-2(01/!C(:'$/!:.),$)8/;!9D9!b!2&%+.%01/!C(:'$/!:.),$)8/!/!

dD9!b!-2.(<'/!C(:'$/!:.),$)8/ 5!
!

!
!

9'/2%!R5J5J5J5!T.,0)!:.-[/'%!2-$/!,)!*-<(!C0/0/0/!:.-0(:-@%.1/*!:.)*%#/*%5!_JJ`!
!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! RJ!

!
H)().)(,15XB7!;F;?5=5!B!67075DF<!13X42B<5!;FE0K!\B485!

!
!

!
!

9'/2%!R5J5L5J5!M%8.0!@)'$)#1)!2-1,0.(28/$)!+&-.%1)!G,1-&1)!C2-')!
!
B-:/,! 4)'/41/7! :.-[/'%! /! #%70$)&/! 1%! :.-0(:-@%.1-,0! *-<(! ,)! &/+$)0/! (! 0%H'/8/! R5J5L5J5! B-:/,!

+-,0%&'$%!:.-$)20%10!/'/!/#&-I%4!.%+-&%!:.)*%!2-$)*!,)!.%4(1%!(2(:1%!:-0.-C1$%!:.)*%#%!0)!0/:!

:.)*%#%!2-$/!3)!,)!:./*/$)1/0/!,%!-+<-&%.%$(3/*!+)H'$/1%*%!,(7-<![/'*%5!

!
!"#$%&"'U)()9)()'F53%0'8.$%8?%B'345H%$"'%'6"B1,.-%'?"'3451A35K"4?501'
!

+7;?5!
/70\B45!

T3IB<5!
_>K!̀

S940I3<0;?!
%!

_8B<!̀
$ZT !

T386375?F75!
V!

Z5>?07!670\B45!
#6a+!

^L#!.RR ! JLUU! K! KU! ! PPU! !
S/L!(JR! LKRW! K! RU! ! PPU! !
^L#!.RR ! XLJ! N! RU! ! PPU! !

!
!

\2(:1(! :-&.C/1(! :-! :.-[/'(! 4)'/41)! 2-1,0.(28/$)! H/01-! $)! /#.%4(1%0/! .%+/! :-0.-C1$)!

*%0)./$%'%!/!/#.%4(1%!8/$)1)!#%C0/0)!2-1,0.(28/$)5!Y%2-!,)!+-H/&%$(!.)#('0%0/![%20-.%!:.-[/'%!#%!

"BE!JXU!4/$)!,(!+/*)1#/$)!:.-[/'%!JXU!**!&/,/1);!SJ**!C/./1);!P;K!**!7.H%0%!0)!:./.(H1/8)!X;U!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! RL!

**!#%!0.-,0.%1(!#%C0/0(!(!/#1-,(!-+!LPN!*]J!5!6%!:.-[/'!DEA!LUU!+/*)1#/$%!JSU!**!&/,/1);!LUU!

**!C/./1);!R;P!**!7.H%0%!0)!:./.(H1/8)!JU;U!**!#%!0.-,0.%1(!#%C0/0(![%20-.!:.-[/'%!/#1-,/!JWP!

* ]J5!V%20-.!:.-[/'%!#%!DEA!LUU!,%!4)0&).-,0.%1-*!#%C0/0-*!/#1-,/!LJL!*]J5!O-@)!,)!(-4/0/!0.)1+!

,*%1$)1$%![%20-.%!:.-[/'%!,!-H#/.-*!1%!&)'/4/1(!:.-[/'%;!-+1-,1-!C0-!$)!:.-[/'!+)H'$/!/!1$)<-&!

:.),$)2!/*%!&)3(!:-&.C/1(!0-!$)![%20-.!:.-[/'%!A:jT!*%1$/!0)!,(!:-0.)H1)!+)H'$/1)!:.-0(:-@%.1-<!

:.)*%#%! *%1$)5!Y%H'/8%! R5J5L5L5! :./2%#($)! :-:/,!:.-[/'%! ,%! (1),)1/*! &./$)+1-,0/*%! [%20-.%!

:.-[/'%5!

!

!"#$%&"'U)()9)9)'F53%0'8.$%8?%B'345H%$"'%'6"B1,.-%'?"'3451A35K"4?501'0"'H"2154%@"'345H%$"'
!

+7;?5!
/70\B45!

T3IB<5!
_>K!̀

S940I3<0;?!
%!

_8B<!̀
$ZT!
_µ8` !

T386375?F75!
¡V!

Z5>?07!670\B45!
#6a+!

^L#!.RR ! JLUU! K! KU! ! PPU! JWP!
S/L!(JR! LKRW! K! RU! ! PPU! LPN!
^L#!.RR ! XLJ! N! RU! ! PPU! LJL!

!

Z)H'$/1)!,(7-<![/'*%!&%0.--0:-.1-<!:.)*%#%!:.-:/,%1)!,(!1-.*-*!EYA?!UJX ]UL5!6%!

-+%H/.! :-0.)H1)! +)H'$/1)! :-0.)H1/! ,(! :-+%8/! -! 2./0/41-$! 0)*:).%0(./! /! [%20-.(! :.-[/'%5! 9&%2/!

:.-/#&-I%4!:.-0(:-@%.1-<!:.)*%#%!*-.%!:.-:/,%0/!+)H'$/1)!:.)*%#%!#%!,&-$!:.-/#&-+5!Y%$!H.-$!

1/$)!$)+1%2!#%!,&)!:.)*%#);!&)3!-&/,/!/!-!2&%'/0)0/!:.)*%#%5!>)8/*-!+%!$)!/#&-I%4!.%+-&%!0.%@/-!

:.-0(:-@%.1/!:.)*%#!B>GOABA"MY!9dK!,&$)0,2/!:-#1%0-<!:.-/#&-I%4%!B>GOAY5!M$/7-&!

:.-0(:-@%.1/! :.)*%#! #%! -&)! [%20-.)! :.-[/'%! /! 2./0/41)! 0)*:).%0(.)! +%$)! */1/*%'1)! +)H'$/1)!

:.)*%#%!2-$)!,(!:./2%#%1)!(!0%H'/8/!R5J5L5K5!

!

!"#$%&"'U)()9)*)'V%?%@"$?.'>.#$,%?.'0AB5I'H%$@"'
!

+7;?5!
/70\B45!

T3IB<5!
_>K!̀

S940I3<0;?!
%!

_8B<!̀
$ZT!
_µ8` !

T386375?F75!
¡V!

Z5>?07!670\B45!
#6a+!

^L#!.RR ! JLUU! K! KU! JXNP! PPU! JWP!
S/L!(JR! LKRW! K! RU! JXNP! PPU! LPN!
^L#!.RR ! XLJ! N! RU! JXNP! PPU! LJL!

!

!

!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! RK!

\!0%H'/8/!R5J5L5K5!$)!&/+'$/&-!+%!,(!+)H'$/1)!$)+1%2)!#%!,&)!0./!&.,0)!:.-[/'%;!0-!,)!+-<-+/'-!#H-<!

0-<%!C0-!,(!/,:/0/&%1$%!#%!&%0.--0:-.1)!:.)*%#)!$%2-!,2(:%!0)!$)!:.-/#&-I%4!0),0/.%-!:.)*%#!1%!

0(!+)H'$/1(!#%!0(!2./0/41(!0)*:).%0(.(!0)!2%2-!$)!,(,0%&!#%+-&-'$/-!:.-/#&-I%4!&/C)!1/$)!0),0/.%-!

1%!+.(<)!+)H'$/1)5!

!

=%+%!,)!+-H/$)! -+<-&%.%$(3%!+)H'$/1%! :.-0(:-@%.1-<! :.)*%#%!&./$)*)!$)!+%! ,)!2-1,0.(28/$%!

#%C0/0/!%10/2-.-#/&1-5!6%!0-!:-,0-$)!,(,0%&/!,%!0./!:.)*%#%5!Y)*)'$1/!:.)*%#;!-&/,1-!-!:-&.C/1/!

1%!2-$(!,)!1%1-,/;!/10(*),8)101/!:.)*%#!g&%0.--0:-.1/h!0)!#%&.C1/!:.)*%#!2-$/!3)!+%0/!),0)0,2/!

/#<')+;!%!/!C0/0)!-+!&%1$,2/7!)2,:'-%0%8/$,2/7!(&$)0%5!

!

H)()-)(#<?B>0709B=<5!95C?B?5!D34BD<3!>0<;?7F>GB23!
!

9! -H#/.-*! +%! $)! &%0.--0:-.1/! :.)*%#! 1%! H%#/! &-+);! ,&%2%! &-+%! 2-$%! +-:.)! +-! 1$)<%! *-@)!

1%C0)0/0/![(128/$/!,%*-<!:.)*%#%;!,0-<%!,)!(!,(,0%&(!#%$)+1-!,!:.-0(:-@%.1/*!:.)*%#-*!2-./,0)!

/!0)*)'$1/!/!#%&.C1/!,'-$!2-$/!3)!C0/0/0/!:.-0(:-@%.1/!:.)*%#!-+!&%1$,2/7!(0$)8%$%!0)!($)+1-!:.(@/0/!

%10/2-.-#/&1(!#%C0/0(!,%*-$!4)'/41-$!2-1,0.(28/$/5!A10/2-.-#/&1/7!:.)*%#%!/*%!$%2-!:(1-;!,0-<%!

,)!,(,0%&!H/.%!,!-H#/.-*!1%!8/$)1(;!%'/!/!-&/,/!-!:-&.C/1/!1%!2-$(!,)!1%1-,/!g2-1,0.(28/$,2/!4)'/2;!

8/12;!%'(*/1/$/zh5!"#&-I%4!.%+-&%!$)!2-10%20/.%-!:.-/#&-I%4%!DEF"G9!2-$/!(! ,&-$-$!:-1(+/!

1(+/!,(,0%&!,%!:.-0(:-@%.1/*!:.)*%#-*5!Y-!$)!0)*)'$1/!:.)*%#!1%!H%#/!%'2/+%!!DEF"GVA9Y!

JJ]KU!(!+)H'$/1/!-+!JUU!µ*!0)!#%&.C1/!:.)*%#!1%!H%#/!:-'/(.)0%1%!2-$/!$)!-0:-.%1!1%!\T!#.%4)1$%!

1%#/&%!>E6"9YGF!L=!B\>!(!+)H'$/1/!-+!XU!µ* !Z9V5!

!

H)()A)(/7B67385!60=7CB<3!
!

B./$)! 1%1-C)1$%! H/'-! 2-$)<! :.)*%#%! 1%! :-&.C/1(! :.):-.(4%! ,)! -+*%,0/0/! /! :./:.)*/0/!

:-&.C/1(!:$),2%.)1$)*!1%!,0(:%1$!9%!L!{!:.)*%!1-.*/!"9G!XPUJ ]J5!T.'-!$)!&%@1-!+%!0)*)'$1/!

,'-$! +-H.-! :./-1)! 1%! :-&.C/1(! $).! $)! -1! 1-,/-8! ,(,0%&%! 0)! #%70$)&%! 1%$&)3(! -0:-.1-,0! 1%!

+)'%*/1%8/$(!,(,0%&%5!

!

90(:%1$!:./:.)*)!:-&.C/1)!/#1/*1-!$)!H/0%1!2-+!-+%H/.%!&%'$%1-<!,(,0%&%!:.)*%#%!:./!

%10/2-.-#/&1-$!#%C0/0/!2-1,0.(28/$)5!=%+%!*-<(31-,0/!1)!+-:(C0%$(!:$),2%.)1$)!(!.%+/-1/;!0%+%!

,)!:$),2%.%1$)!&.C/!/!1%!0).)1(!:-*-3(!:./$)1-,1-<!(.)I%$%!#%!:$),2%.)1$)5!g9'/2%!R5J5N5J5h!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! RN!

!

!

9'/2%!R5J5N5J5!B./$)1-,1/!(.)I%$!#%!:$),2%.)1$)![JL]!
!

B$),2%.)1$)! $)! :-,0(:%2! *-+/[/8/.%1$%! :-&.C/1)! *)7%1/42-*! 7'%+1-*! -H.%+-*5! B./!

:-,0(:2(! ,)! /#.%&1-! ,(+%.%$(! 2(<'/8)! ,.)+,0&%! ,! :-&.C/1-*! *%0)./$%'%! 2-+! &)'/2)! H.#/1)! (!

2-10.-' /.%1/*! (&$)0/*%5! B$),2%.)1$)! 4/,0/! -H.%I/&%1(! :-&.C/1(;! 1-! -,1-&1%! [(128/$%! $)!

:-&)3%1$)! #%*-.1)! 4&.,0-3)! $).! :-&.C/1,2%! 0'%41%! 1%:.)#%1$%! 2-+! (+%.%! *'%#%! %H.%#/&%!

,*%1$($)!*-<(31-,0!C/.)1$%!#%*-.1)!:(2-0/1)5!B-,0/@)!,)!$-C!/!,*%1$)1$)!&'%41/7!1%:.)#%1$%!/!

&)3%!-0:-.1-,0!:.)*%!2-.-#/$/5!

!

"10)1#/0)0!:$),2%.)1$%!-&/,/!-!H.#/1/;!0&.+-3/;!&)'/4/1/!/!*%,/!2(<'/8%!0)!-!2(0(!:-+!2-$/*!

-1)!(+%.%$(!(!-H.%I/&%1(!:-&.C/1(5!=(<'/8)!2-$)!,)!2-./,0)!(!:$),2%.)1$(!,(!-+!@)'$)#%;!4)'/2%!

/'/! ,0%2'%5! \! :.%20/41-*! +$)'(! .%+%!#%! :-,0(:%2! :$),2%.)1$%! 2-./,0)! ,)! 4)'/41)! 2(<'/8)! 2%-!

%H.%#/&1/!*)+/$5!G1)!,)!/#.%I($(!(!:-H-'$C%1-*!,0%1$(!1%!0&.+-3(!NU]PU!D>d]%5!\!0%H'/8/!W5J5J5!

&/+'$/&%!$)!:.-8$)1%!2&%'/0)0)!:$),2%.)1)!:-&.C/1)5!

!

!

!

!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! RP!

!"#$%&"'U)()<)()'F45&,.?"'2-"$%1.1.'3,.02"4.?.'35-4G%?.J'?54@"'WNX';D:(Y( '
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! RR!

:)! (L>;637B83<?54<B!1B0!
!
!

\!)2,:)./*)10%'1-*!+/$)'(!.%+%!:.-&)+)1%!,(!/,:/0/&%1$%!+)H'$/1)!:.)*%#%;!/,:/0/&%1$%!

(! ,'%1-$! 2-*-./;! /,:/0/&%1$%! (! &'%@1-$! 2-*-./;! /,:/0/&%1$%! :./-1$/&-,0/;! /,:/0/&%1$%!

&%0.--0:-.1-,0/;!0)!/,:/0/&%1$%!:.)*%!1-.*/!"9G!NRLX5!d/'$!/,:/0/&%1$%!H/-!$)!(0&.+/0/!-0:-.1-,0!

:.-0(:-@%.1-<! :.)*%#%! 1%! -0&-.)1/! :'%*)1! 1%2-1! /#'%<%1$%! 2-.-#/&1/*! (&$)0/*%! -&/,1-! (!

,(,0%&(! %10/2-.-#/&1)! #%C0/0)! 2-$%! ,)! :./*$)1$/&%'%! (! ,(,0%&(! ,%! :.-0(:-@%.1/*! :.)*%#-*5!

9&%2/! (#-.%2! $)! :.)*%#%1! ,! 0)*)'$1/*! :.)*%#-*;! &%0.--0:-.1/*! :.)*%#-*! /! #%&.C1/*!

:.)*%#-*5! ",:/0%1)! ,(! +&/$)! ,2(:/1)! (#-.%2%;! $)+1%! 2'%,)! -0:-.1-,0/! >KU! /! $)+1%! 2'%,)!

-0:-.1-,0/! >RU5! ",:/0/&%1$%! ,(! :.-&)+)1%! (! '%H-.%0-./$(! 0&.02)! DEF"G9! YQF\9! 9'-&)1/$%;!

DEF"G9!D.&%0,2%!/!(!F%H-.%0-./$(!#%!#%C0/0(!*%0)./$%'%!1%!V%2('0)0(!,0.-$%.,0&%!/!H.-+-<.%+1$)!

(!6%<.)H(5!

!

!

7.1.(Priprema uzoraka 
!
9(2'%+1-! 1-.*/! "9G! JLSNN]R! *)0%'1)! :'-4/8)! 2-$)! ,(! 2-./C0)1)! (! /,:/0/&%1$/*%!

1%:.%&'$)1)!-+!1)')</.%1-<!4)'/2%!+/*)1#/$%!JUU!**!c!JPU !**!c!P !**!0)!,(! ,!-H$)!,0.%1)!

:$),2%.)1)!1%!,0(:%1$!4/,0-3)!9%!L5P5!!

!

!
9'/2%!W5J5J5!",:/01%!:'-4/8%!+/*)1#/$%!JUU!**!c!JPU !**!c!P !** !



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! RW!

!

B$),2%.)1$)*!:'-4/8%!+-H/'%!,)!&./$)+1-,0!:-&.C/1,2)!7.%:%&-,0/!2-$(!$)!H/01-!(.%4(1%0/!

(!:.-.%4(1!:-0.-C1$)!*%0)./$%'%!:.)*%#%;!-+1-,1-!H/01-!$)!/#.%4(1%0/!2-'/2-!3)!:.)*%#%!e(:/0/f!

7.%:%&-,0!:-&.C/1)!:'-4/8)!2%2-!H/!,)!*-<'%!-,/<(.%0/!:.-:/,%1%!+)H'$/1%!:.)*%#%!1%!:'-4/8/5!

O$).)1$)!7.%:%&-,0/! :-&.C/1)!*-<(3!$)! , !)')20./41/*! :./$)1-,1/*! (.)I%$)*!eEFdGOEY E>!

LLNf!2-$/!,:%+%!:-+!*$).1)!(.)I%$)!,!0/8%'-*5!"#1-,!2-$/!,)!+-H/$)!*$).)1$)*!1)!:.)+,0%&'$%!

,0&%.1(!7.%:%&-,0!:-&.C/1)!1)<-!,)!(#/*%!0.-,0.(2 - !*%1$%!&./$)+1-,0!-+!:./2%#%1)!2%-!,0&%.1%!

7.%:%&-,0!:-&.C/1)!.)')&%101%!#%!:-0.-C1$(!:.)*%#%;!-+1-,1-!2-./C0)1$)*!:.)0&-.H)1-<![%20-.%!

,)! +-H/&%! e*.0&/! &-'(*)1f 5! 9'/2%! W5J5L5! :./2%#($)! 1%4/1! *$).)1$%!7.%:%&-,0/! :-&.C/1)! 1%!

:$),2%.)1-*!(#-.2(5 !!

!

!

!

9'/2%!W5J5L5!EFdGOEYE>!LLN!b!*$).)1$)! 7.%:%&-,0/!:-&.C/1)!
!

!
!"#$%&"'Z)()9)'P.6A$1"1%'@,.4.?,"'B4"3"-501%'35-4G%?.'
!

^7565=0;?!60=7CB<3!F!µ8 !
! */1/*(* ! *%2,/*(* ! :.-,$)41%!

*9075>!(RRb(@Rb@! LW;J! PS;L! KR!
!

!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! RX!

7.2.(Nano"enje temeljnog premaza 
!
!

\#-.8/! ,(! :-+/$)'$)1/! (! +&/$)! ,2(:/1)! 2%2-! $)! &/+'$/&-! (! 0%H'/8/! W5L5J5! B.&%! ,2(:/1%!

(#-.%2%!,%,0-$/!,)!-+!0)*)'$1/7!:.)*%#%!+)H'$/1)!XU!µ*;!:.-0(:-@%.1/7!:.)*%#%!+)H'$/1)!JXU!

µ* ;!0)!#%&.C1/7!:.)*%#%!+)H'$/1)!,(7-<![/'*%!XU!µ*5!Y%!,2(:/1%!(#-.%2%!,)!0),0/.%'%!1%!2'%,(!

-0:-.1-,0/! >KU5! Z.(<%! ,2(:/1%! (#-.%2%! ,%,0-$/! ,)! -+! 0)*)'$1/7! :.)*%#%! +)H'$/1)! XU!µ*;!

:.-0(:-@%.1/7!:.)*%#%!+)H'$/1)!XKU!µ* ;!0)!#%&.C1/7!:.)*%#%!+)H'$/1)!,(7-<![/'*%!XU!µ*5!Y%!

,2(:/1%!(#-.%2%!0),0/.%'%!,)!1%!2'%,(!-0:-.1-,0/!>RU5!!

!

!"#$%&"'Z)9)()'=654&%'
!

! T38342<B!673859!
/70?F60I57<B!

673859!
N5=7C<B!673859!

! =39B=0! >086) ! $"Z ! >45;5! $"Z ! =39B=0! >086) ! $"Z !
()! %'2/+! J= ! XU! >KU! JXU! %'2/+! J= ! XU!
.) ! %'2/+! J= ! XU! >KU! JXU! :-'/(.)0%1! L=! XU!
-)! ):-2,/ +! L=! XU! >KU! JXU! :-'/(.)0%1! L=! XU!
! ! ! ! ! ! ! ! !

()! %'2/+! J= ! XU! >RU! XKU! %'2/+! J= ! XU!
.) ! %'2/+! J= ! XU! >RU! XKU! :-'/(.)0%1! L=! XU!
-)! ):-2,/ +! L=! XU! >RU! XKU! :-'/(.)0%1! L=! XU!

!
9(,0%&/! :.)*%#%!2-$/! ,(!2-./C0)1/!1%!(#-.8/*%! :.-/#&-+! ,(!0&.02)!DEF"G95! \!0%H'/8/!W5L5L5!

*-<(!,)!&/+$)0/!<'%&1)!2%.%20)./,0/2)!2-./C0)1/7!:.)*%#%5!

!

!"#$%&"'Z)9)9)'!.B?%82.'2"4"21.4%01%2.'254%G1.?%B'34.@"6"'1-412.'[\RWXN'
!

! <59B=! +39B=0! (Oa.O! 75972)!
$"Z!

_µ8` !

c!

=04!
08237!!

()! D)'/-[%,0!JJ]KU! %'2/+! J= ! >%#.$)I/&%4!E9! RU]XU! PP! ]!

.) ! D)'/-:-c!JU ]JU! ) :-2,/+ ! L=! >%#.$)I/&%4!EO! XU]JLU! PN! JUlJ!

-)! B.-*%:%/10!9dN! &-+%! J= ! &-+%!
JUU]

RUUU!
RX! Po!

A)!
>)#/,0-'!)*%$'!L=!

B\> !
:-'/(.)0%1! L=!

>%#.$)I/&%4!L=!

B\> !
RU]XU! PU! NlJ!

@)! >)#/,0-'!)*%$'!A! %'2/+! J= ! >%#.$)I/&%4!A! RU]XU! PJ! ]!

!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! RS!

\!0%H'/8%*%!W5L5K5;!W5L5N5;!W5L5P5;!W5L5R5;!W5L5W5;!W5L5X5!:./2%#%1!$)!:.-8),!:./:.)*)!:.)*%#%!#%!

1%1-C)1$)!/!,%*/!:.-8),!1%1-C)1$%5!

'
!"#$%&"'Z)9)*)'F4%34.@"'1.@.$,?5I'34.@"6"'[\RWX]^N!'((Y*: '

!
!
!
!
!
!"#$%&"'Z)9)<)'F4%34.@"'1.@.$,?5I'34.@"6"'[\RWXFX_'(:Y(: '
!

B./:.)*%!0)*)'$1-<!:.)*%#%!DEF"GBGi!JU]JU!

!

6%*$)C%&%1$)!2-*:-1)10/!0)*)'$1-<!:.)*%#%!DEF"GBGi!JU]JU!/!.%#.$)I/&%4%!EO!

!
!

B./:.)*%!0)*)'$1-<!:.)*%#%!DEF"GVA9Y!JJ]KU!

!

6%*$)C%&%1$)!2-*:-1)10/!0)*)'$1-<!:.)*%#%!DEF"GVA9Y!JJ]KU!/!.%#.$)I/&%4%!=9"FEM!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! WU!

!
!"#$%&"'Z)9)D)'X34.@"'6"'?"?5G.?,.'34.@"6"'
!

M%4/1%!1%1-C)1$%!:.)*%#%!

!

Y)*)'$1/!:.)*%#/!1%1-C)1/!,(!#.%41/*!:/C0-'$)*!+/#1)!&)'/4/1)!J;N!**5!

!
!"#$%&"''Z)9)U)'V,.4.?,.'3"4"@.1"4" '
!

O$).)1$)!:%.%*)0%.%!

!

B./$)!,%*-<!1%1-C)1$%!:-0.)H1-!$)!/#*$)./0/!&'%<(!/!0)*:).%0(.(!'%2/.1/8)!0)!0)*:).%0(.)!
,%*/7!:.)*%#%!

!

!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! WJ!

\!0%H'/8/!W5L5R5!!$)!&/+'$/&-!+%!$)!0)*:).%0(.%!:.)*%#%!DEF"GVA9Y!JJ]KU!/#1-,/!JS;X!

¡d;! +-2! 0)*:).%0(.%! :.)*%#%! DEF"GBGi! JU]JU! /#1-,/! LU;S!¡d5! >%#'/2%! (! 0)*:).%0(.%*%!

:.)*%#%! *-@)! ,)! :./:/,%0/! 2)*/$,2/*! .)%28/$%*%! (1(0%.! +&-2-*:-1)101-<! :.)*%#%! 1%2-1!

*/$)C%1$%!2-*:-1)10/5!"%2-!$)!0)*:).%0(.%!:.)*%#%!DEF"GBGi!JU]JU!$)+%1!,0(:%1$!&)3%!-+!

0)*:).%0(.)!:.)*%#%!DEF"GVA9Y!JJ]KU;!:.):-.(2%!:.-/#&-I%4%!$)!+%!0)*:).%0(.%!:.)*%#%!

H(+)!-2-!LU!¡d;!,0-<%!0-!#%+-&-'$%&%!:.):-.(2(!:.-/#&-I%4%5!!

!
!
!"#$%&"'Z)9)Z)'+"?5G.?,.'34.@"6"'
!

\#-.8/ !

!

!
!

\#-.8/!,(!:-.)+%1/!&-+-.%&1-!0)!,)!1%!1$/7!1%1-,)!:.)*%#/!(!+)H'$/1/!XU!µ*!,(7-<![/'*%!
gZ9Vh!

!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! WL!

!

Z)H'$/1%!*-2.-<![/'*%!gZOVh!*-@)!,)!/#.%4(1%0/!:-*-3(!/#.%#%!gNh5!

!

IJK -
L2;51086 'D<49M'N0536'OLPQR'B'EFF

@95<380'<S09'D<42':. 6/0
!!!!_µ* `! ! ! ! ! ! gNh!

!

9!-H#/.-*!+%!$)!&-'(*1/!(+/-!,(7)!0&%./!PPo!(!:.)*%#(!DEF"GVA9Y!JJ]KU;!(&.C0)1$)*!(!

/#.%#! '%2-!+-'%#/*-!+-!+)H'$/1)!*-2.-<![/'*%!(! /#1-,(! -+! !JNP!µ*;!1-! ,! -H#/.-*!1%!*.0&/!

&-'(*)1!-+1-,1-! 7.%:%&-,0!:-&.C/1)!:-0.)H1-!$)!+-+%0/!$-C!LL;W!µ*!*-2.-<![/'*%!2%2-! H/!,) !

+-H/'- !,0&%.1/7!XU!µ*!Z9V5!

=-+!#.%41-<!:.,2%1$%!,)!(:-0.)H'$%&%$(!:/C0-'$/!(!2-$)!,)!(&-+/!#.%2!:-+!0'%2-*!U;JL!

+-!U;P!OB%;!/!+.(</*!&-+-*!:.)*%#1-!,.)+,0&-!2-$)!,)!:-+!(0$)8%$)*!#.%2%!.%,:.C($)!1%!.%+1)!

2-*%+)5! B-,)H1/*! :/C0-'$/*%!*-<(3)! $) ! 1%1-,/0/! /!&/C)2-*:-1)101)! :.)*%#) 5! B.)*%#1-!

,.)+,0&-!,)!(!:/C0-'$!1%,/,%&%!/#!,:.)*1/2%!2-$/!$)!*-10/.%1!/,:-+!.%,:.C/&%4%;!/!0-!:-+0'%2-*!

2-$/!1%,0%$)!1%!(C3(!#.%41)!*'%#1/8);! /'/! ,)!<.%&/0%8/$-*;! -+1-,1-! ,0'%4)1/*!#.%2-*!0'%4/! /#!

,:.)*1/2%5! 6%! .%#'/2(! -+! 1%1-C)1$%!H-$)! 4)02%*%! /'/! &%'$8/*%! 2-+! 1%1-C)1$%! :.,2%1$)*!

:-0.)H1-!$)!:./'%<-+/0/!&/,2-#1-,0!H-$)5!T/,2-#1-,0!#%!-H/41-!0#&5!7'%+1-!#.%41-!:.,2%1$)!,)!

,1/@%&%!+-+%&%1$)*!.%#.$)I/&%4%!(!H-$);!C0-!1%.%&1-!:.-+(@%&%!,(C)1$);!+%$)!0%1$)!,'-$)&)!2-$/!

,(!/!:-.-#1/$/;!:- &)3%&%!-:%,1-,0!-+!:-@%.%!/!1):-&-'$1-!)2-'-C2/!+$)'($)5!\C3)!:/C0-'$%!$)!2-+!

.%+%! (+%'$)1-! -+!(#-.2%!JPU]LUU! **;! %! *'%#! $)! C/.-2! -0:./'/2)! KUU! **5! M)+-,0%0%2! -&-<!

:-,0(:2%!$)!&)'/2/!<(H/0%2!H-$)!2-$/!/#1-,/!-+!LU!+-!PU!o5!?'%&1%!$)!:.)+1-,0!#.%41-<!:.,2%1$%!

.%&1-*$).1%! +)H'$/1%! :.)&'%2);! 1$)1! &/,-2-! ),0)0,2/! +-$%*! /! &/,-2%! :.-+(20/&1-,05! =-+!

1%1-C)1$%!H-$)!*'%#!0.)H%!(+%.%0/!-2-*/0-!1%!:-+'-<(;!%!0.)H%!,)! /! :./+.@%&%0/!:.%&/'%!+%!,)!

(,:.%&1)!/!2-,)!:'-7)!:-4/1$(!:.,2%0/!-+-#<-;!%!&-+-.%&1)!-+!H'/@)<!:.)*%!(+%'$)1/$)*!2.%$(5!

!

M%2-1! 1%1-C)1$%! 0)*)'$1-<! :.)*%#%;! +&%! :.-H1%! (#-.2%! ,(! ,0%&'$)1%! (! :)3! 1%!

0)*:).%0(.(! -+!XU!¡d! (!0.%$%1$(! -+!KU!*/1!2%2-!H/!1%2-1! (H.#%1-<! :.-8),%! ,(C)1$%!*-<'/!

(0&.+/0/!+)H'$/1(!,(7-<![/'*%5!!M%!,'/8/!W5L5J5!*-<(!,)!&/+$)0/!(#-.8/!(!:)3/!#%!(H.#%1-!,(C)1$)5!

!

!

!

!

!

!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! WK!

!

!

9'/2%!W5L5J5!\#-.8/!(!:)3/!#%!(H.#%1-!,(C)1$)!
!

!

!

O$).)1$)!+)H'$/1%!,(7-<![/'*%!&.C/!,)!(.)I%$)*!eEFdGOEYE>!NPRf;!%!/#<')+!(.)I%$%!

$)!:./2%#%1!1%!,'/8/!W5L5JR5!B./$)!:-4)02%!*$).)1$%!+)H'$/1)!,(7-<!,'-$%!:.)*%#%;!(.)I%$!$)!H/'-!

:-0.)H1-!(*$)./0/!2-./C0)1$)*!)0%'-1%5!\.)I%$!*$)./!+)H'$/1(!:.)*%#%!*%<1)0,2-*!*)0-+-*5!

Y%!*)0-+%!.%+/!1%!:./18/:(!:./&'%41/7!,/'%!/#*)I(!:).*%1)101-<!*%<1)0%!/!*%<1)0/41)!*)0%'1)!

:-+'-<);!2-$)!,(!-H.1(0-!:.-:-.8/-1%'1)!,!(+%'$)1-C3(!*)I(!1$/*%5!G&%!&.,0%!*$).)1$%!,:%+%!

(!1).%#-.1)!*)0-+)!*$).)1$%5!6%!,&%2/!(#-.%2!:.-&)+)1-!$)!:-!P!*$).)1$%!0)!$)!1%21%+1-!#%!

,&%2/!(#-.%2!/#.%4(1%0%!&./$)+1-,0!%./0*)0/42)!,.)+/1)5!T./$)+1-,0/!%./0*)0/42/7!,.)+/1%!+)H'$/1)!

,(7-<![/'*%!:.)*%#%!#%!(#-.2)!+%1)!,(!(!0%H'/8/!W5L5L5!

!

!

!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! WN!

!

9'/2%!W5L5L5!\.)I%$!#%!*$).)1$)!+)H'$/1)!,(7-<![/'*%!eEFdGOEYE>!NPRf !
!

!

!"#$%&"'Z)9)` )'Q4%,.>?501%'>.#$,%?.'0AB5I'H%$@"'34.@"6"'
!

*9075>!
]B<B854<5!

13X42B<5!F!µ8 !

]5>;B854<5!

13X42B<5!F!µ8 !

#7B?83?BD>5!

;731B<5!F!µ8 !

^LPS,Z#"T!(( d-R! !

! RS;K! XW;S! WS;W!

^LPS,/,e!(R d(R! !

! RN;S! XK;K! WX;L!

!

"#!0%H'/8)!W5L5S5!&/+'$/&-!$)!+%!,(!(#-.8/!#%+-&-'$/'/!,!+)H'$/1%*%!,(7-<![/'*%!0)!,(!#%0/*!,&/!

(#-.8/!,0%&'$)1/!(!2-*-.(!1%!,-H1(!0)*:).%0(.(!1%!,(C)1$)!(!0.%$%1$(!-+!NX!75!g9'/2%!W5L5K5h!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! WP!

!

9'/2%!W5L5K5!\#-.8/!(!2-*-./!1%!,-H1-$!0)*:).%0(./ !
!

!

7.3.(Nano"enje vatrootpornog premaza 
!
!
T%0.--0:-.1/!:.)*%#!B>GOABA"MY!9dN!:.-/#&-I%4%!B>GOAY!&-+-.%#.$)+/&/!$)!:.)*%#!!,%!

RXo!&-'(*1)!,(7)!0&%./5!B.)*%#!$)!1%1),)1!1%!,)0-&)!(#-.%2%!1%!0)*)'$1/!:.)*%#!(!+)H'$/1/!

-+!JXU!µ*!1%!,)0!(#-.%2%!2-$/!3)!,)!/,:/0/&%0/!1%!2'%,(!-0:-.1-,0/!>KU;!0)!1%!,)0!(#-.%2%!2-$/!3)!

,)!/,:/0/&%0/!1%!2'%,(!-0:-.1-,0/!>RU!(!+)H'$/1/!-+!XKU!µ*5!B.)*%#!$)!/#1/*1-!<(,0;!0)!<%!,)!

*-@)!(,:-.)+/0/!4%2!/!,%!2/0-*!g,'/2%!W5K5J5h5!6%!(,:$)C1-!1%1-C)1$)!:-0.)H1-!<%!$)!.%#./$)+/0/!,!

&-+-*!/!0-!(!2-'/4/1/!2-$%!$)!+-&-'$1%!#%!'%2C)!1%1-C)1$)5!!

!

!

!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! WR!

!

!

9'/2%!W5K5J5!M%1-C)1$)!&%0.--0:-.1-<!:.)*%# %!B>GOABA"MY!9dN;!d7.-*-,!6%<.)H !
!

!

M%2-1! .%#.$)I/&%1$%! ,! &-+-*! /! 0-! (! -*$).(! -+! 4%2! NlJ;! :.)*%#! $)! H/-! ,:.)*%1! #%!

1%1-C)1$)!1%!(#-.2)5!B.)*%#!$)!1%1-C)1!2/,0-*;!-+1-,1-!4)02-*;!%!:.):-.(2%!:.-/#&-I%4%!$)!

+%!2-+!2-./C0)1$%!:.)*%#%!2/,0-*!/'/!&%'$2-*!*%2,/*%'1%!+)H'$/1%!1%1-,%!:-$)+/1-<!,'-$%!H(+)!

KPU!µ*!,(7-<![/'*%!g:./H'/@1-!PJP!µ*!*-2.-<![/'*%h5!Y)*:).%0(.%!:./*$)1)!*-.%!H/0/!/#*)I(!

tJU!¡d!/!tKP!¡d5!!!

!

!

!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! WW!

!

!

9'/2%!W5K5L5!M%1-C)1$)!/!,( C)1$)!:.)*%#%!B>GOABA"MY!9dN!='%,)!>RU!
!

M%!:.&/!,)0!(#-.%2%!2-$/!,)!0),0/.%-!1%!2'%,(!-0:-.1-,0/!>KU!H/'-!$)!:-0.)H1-!1%1/$)0/!JXU!µ*!

,(7-<![/'*%;!-+1-,1-!LRP! µ*!*-2.-<![/'*%5!B.)*%#!$)!H/-!'%2-!.%#*%#/&!1%2-1!.%#.$)I/&%1$%!

,!&-+-*!0)!,)!0.%@)1%!+)H'$/1%!H.#-!/!:-,0/<'%5!M%!+.(</!,)0!(#-.%2%!2-$/!,)!0),0/.%-!1%!2'%,(!

-0:-.1-,0/!>RU!H/'-!$)!:-0.)H1-!1%1/$)0/!XKU!µ*!,(7-<![/'*%;!-+1-,1-!JLLU! µ*!*-2.-<![/'*%5!

B-C0-!$)! :.):-.(2%!:.-/#&-I%4%!+%!,)!(!$)+1-*!1%1-,(!1)!1%1-,)!+)H'$/1)!&)3)!-+!KPU!µ*!

,(7-<![/'*%;!#%!-&%$!,)0!(#-.%2%!1%1-C)1$)!,)!:-1%&'$%'-!K!:(0%5!M%!,'/8/!W5K5L5!,(!&/+'$/&/!(#-.8/!

1%2-1! :.)*%#/&%1$%! ,! :.)*%#-*! B>GOABA"MY! 9dN5!Z)H'$/1)! *-2.-<! [/'*%! *$).)1)! ,(!

*)0-+-*!2-./C0)1$%!4)C'$%5!!

M%2-1! :.)*%#/&%1$%! ,&/7! ,)0-&%! (#-.%2%;! ,&/! (#-.8/! ,(! ,0%&'$)1/! (! :)3! #%! (H.#%1-!

,(C)1$)!1%!0)*:).%0(.(!-+!PU!¡d!(!0.%$%1$(!-+!LN!7!2%2-!H/!,)!/10(*),8)101/!,'-$!:.)*%#%!H.@)!

-,(C/-!2%2-!$)!(!1$)<%!+-+%1-!LPo!&-+)!.%+/!'%2C)<!1%1-C)1$%5!!

!

!

!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! WX!

M%2-1!,(C)1$%!:.)*%#%!(#-.8/!,(!:-+&.<1(0/!*$).)1$(!+)H'$/1%!,(7-<![/'*%!1%!/,0/!1%4/1!2%-!

C0-!$)!-:/,%1-!1%!:.)07-+1/*!,0.%1/8%*%!-&-<!.%+%5!\!0%H'/8/!W5K5J5!*-<(!,)!/C4/0%0/!&./$)+1-,0/!

+)H'$/1%!,(7-<![/'*%!(#-.%2%5!

!

!

!"#$%&"'Z)*)()'Q4%,.>?501%'>.#$,%?"'0AB5I'H%$@"'?"25?'?"?5G.?,"'3451A35K"4?5I'34.@"6"'
!

*9075>!

$3X42B<5!

67B23!

<5<0C3<25!

]B<B854<5!

13X42B<5!F!

µ8 !

]5>;B854<5!

13X42B<5!F!

µ8 !

$3X42B<5!

//!;4025!F!

µ8 !

#7B?83?BD>5!

;731B<5!F!

µ8 !

O45;5!0?607<0;?B!

%- R!

!

()! XJ;W! LKL;J! LSL;P! JXK;P! LRP;L!

.) ! XJ;R! LRN;U! LSL;L! JXS;N! LWJ;U!

-)! WX;W! LPL;S! LXS;N! JXL;W! LRJ;N!

O45;5!0?607<0;?B!

%HR!

!

()! SU;U! SUJ;L! SPK;N! XKW;L! SLW;L!

.) ! XP;N! XSL;R! SLL;S! XLS;J! SJN;P!

-)! WR;N! SJL;K! SKL;P! XNR;K! SLL;W!

!

!

7.4.(Nano"enje zavr"nog premaza 
!

M%!(#-.2)!,(!1%1),)1/!+&%!#%&.C1%!:.)*%#%;!-&/,1-!-!2-$)*!(#-.2(!,)!.%+/5!>)#/,0-'!

)*%$'! L=! B\>! /! >)#/,0-'! )*%$'! A! :.-/#&-I%4%! DEF"G95! >)#/,0-'! )*%$'! L=! B\>! $)!

+&-2-*:-1)101/! :-'/(.)0%1,2/! :-2./&1/! :.)*%#! 1%! -,1-&/! %2./'1-<! &)#/&%! /! %'/[%0,2-<!

/#-8/$%1%01-<! -0&.+1$/&%4%5! B.)*%#! ,)! -+'/2($)! &/,-2-*! &.)*)1,2-*! /! \T! :-,0-$%1-C3(! (!

(&$)0/*%!+(<-0.%$1)!/#'-@)1-,0/5!G+'/2($)!,)!+-H.-*!2)*/$,2-*!/!*)7%1/42-*!-0:-.1-C3(5!!

B.)*%#!$)!+&-2-*:-1)10%1;! ,0-<%!$)! :./$)!1%1-C)1$%!H/'-! :-0.)H1-!(!H%#(!(*/$)C%0/!

GYT>ZMa"TA^!L=!B\>!( !0)@/1,2-*!-*$).(!NlJ!0)!.%#.$)I/&%4!(!/#1-,(!-+!JPo5!M%1-C)1$)!

,)!&.C/'-!#.%41/*!:/C0-'$)*!,%!+/#1-*!J;N!**!:-+!0'%2-*!-+!U;KP!OB%5!!

!



Z/1-!A1'%.! ! Z/:'-*,2/!.%+ !
!

V%2('0)0!,0.-$%.,0&%!/!H.-+-<.%+1$)! WS!

Z.(</! #%&.C1/! :.)*%#! 2-$/! $)! 2-./C0)1! (! )2,:)./*)10%'1-*! +/$)'(! -&-<! .%+%! $)! >E6"9YGF!

EOAaF!A!:.-/#&-I%4%!DEF"G95!B.)*%#!$)!$)+1-2-*:-1)101/!+)H)'-,'-$1/!:-2./&1/!:.)*%#!

1%! H%#/! *-+/[/8/.%1-<! %'2/+1-<! &)#/&%5! B.)*%#! ,)! 2-./,0/! (! ,(,0%&(! #%C0/0)! <.%I)&/1,2)!

*)7%1/#%8/$);!:.(@1/7!&-#/'%;!.%#1/7!4)'/41/7!2-1,0.(28/$%!/!#%!/1+(,0./$,2-!'%2/.%1$)!*)0%'1/7!

:-&.C/1%!#%!2-$)!,)!#%70/$)&%!+-H.%!%10/2-.-#/$,2%!#%C0/0%5!!B.)*%#!$)!$)+1-2-*:-1)10%1;!,0-<%!

1/$)!:-0.)H1-!(*$)C%&%1$)!Q!2-*:-1)10);!%'/!<%!$)!:-0.)H1-!.%#./$)+/0/!>A6>aE|"TA^EO!A!

:.-/#&-I%4%!DEF"G9!/!0-!,!JPo5!!

!

M%2-1!1%1-C)1$%!:.)*%#%!(#-.8/!,(!:-+&.<1(0/!*$).)1$(!+)H'$/1)!,(7-<![/'*%!/,0-*!*)0-+-*!

2%-!/!:.)07-+1%!+&%!,'-$%5!Z-H/&)1/!,(!.)#('0%0/!:./2%#%1/!(!0%H'/8/!W5N5J5!

!

!"#$%&"'Z)<)( )'Q4%,.>?501%'>.#$,%?"'0AB5I'H%$@"'?"25?'?"?5G.?,"'6"-4G?5I'0$5,"'
!

*9075>!

$3X42B<5!

67B23!

<5<0C3<25!

]B<B854<5!

13X42B<5!F!

µ8 !

]5>;B854<5!

13X42B<5!F!

µ8 !

$3X42B<5!

95=7C<0K!

;4025!F!µ8 !

#7B?83?BD>5!

;731B<5!F!

µ8 !

%39B;?04!38524!

.O!/*% !

!

()! LRP;L! KNU;X! KPK;P! XN;L! KNS;N!

.) ! LWJ;U! KNJ;J! KPP;S! WS;S! KPU;S!

-)! LRJ;N! KLN;X! KNW;N! WR;N! KKW;X!

%39B;?04!38524!

# !

!

()! SLW;L! SSX;K! JULL;P! XP;W! JUJL;S!

.) ! SJN;P! SWP;R! JUJK;W! WX;K! SSL;X!

-)! SLL;W! SPL;N! JULP;L! XX;N! JUJJ;J!

!

9(,0%&/!2-$/!,(!1%1),)1/!-,0%&'$)1/!,(!1%!,(C)1$(!P!+%1%;!-+1-,1-!JLU!7!:./$)!1)<-!,(!!:-4)'%!

-,0%'%!/,:/0/&%1$%5!>%+/!'%2C)<!:.)<')+%!(!0%H'/8/!W5N5N5!+%1!$)!:.)<')+!,&/7!(#-.%2%!/!,(,0%&%!

2-$/!,(!1%1),)1/!1%!1$/75!

!

!

!



!"#$%&#'()% % !"*'$+,-"%)(. %
%

/(-0'121%,1)$3(),14(%"%5)$.$6)(.#32% 78%

!"#$%&"'()*)+)',-./$.0'12%3'456-"7"'76-%89.:%3'4'%1;%9%2":<%=")'
%

!"!#$%&$'#()*+ *,(%'-&(&.+*#".*/$+'-&,$0#(#- %

"12345& #67689& %61:;2& <!= & .. & %61:;2& <!= & ,4;3>?: & %61:;2& <!= &
@329&

5274A4&

)B$!$&,$0#(#-&+CD &

EF% 92'"$:(,1%;;<=8% ('-".%>%;? % @AB@%
C)$+(*("#1%

DEF%
4$.(%>%;? % ;7=BG%

H2I",1$'%2+(3'%

&%

('-".%>%

;? %
7FBJ% K%

GF& 92'"$:(,1%;;<=8% ('-".%>%;? % @AB@%
C)$+(*("#1%

DEF%
4$.(%>%;? % ;7ABF%

H2I",1$'%2+(3'%

J?%CLH%

*$'"0)21(#%

>%J? %
@ABA% K%

CF& 92'"$*$M%;8<;8 % 2*$-,".%>%J? % @7BJ%
C)$+(*("#1%

DEF%
4$.(%>%;? % ;7JB@%

H2I",1$'%2+(3'%

J?%CLH%

*$'"0)21(#%

>%J? %
@KBF% K%

)B$!$&,$0#(#-&+HD &

IF& 92'"$:(,1%;;<=8% ('-".%>%;? % @AB@%
C)$+(*("#1%

DEF%
4$.(%>%;? % 7=@BJ%

H2I",1$'%2+(3'%

&%

('-".%>%

;? %
7GB@% K%

JF& 92'"$:(,1%;;<=8% ('-".%>%;? % @AB@%
C)$+(*("#1%

DEF%
4$.(%>%;? % 7JAB;%

H2I",1$'%2+(3'%

J?%CLH%

*$'"0)21(#%

>%J? %
@7B=% K%

HF& 92'"$*$M%;8<;8 % 2*$-,".%>%J? % @7BJ%
C)$+(*("#1%

DEF%
4$.(%>%;? % 7FKB=%

H2I",1$'%2+(3'%

J?%CLH%

*$'"0)21(#%

>%J? %
77BF% K%
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7.5.!Ispitivanje u slanoj komori 
%

9'(#2%-$+$)2%.":(3#")(#2%,0%:(%",*"1"4(#32%0%0+321#$3%(1+$,;2)"<%$.#$,#$%:(%*)$=32#0%

-$)$:"32%+21('(% "% +21('#">% '260)(<% 12% ,*$,$5#$,1"% :(?1"12%)(:'"@"1">% '(-$4(<% 5$3(% "% *)2+(:(A%

B(12)"3('%-$3"%,2%",*"1032%":'$C2#%32%;"#$3%+(6'"="%$.6$4()(30D2%$1$*"#2<%(%12+*2)(10)(%0#01()%

-$+$)2% $.)C(4(% ,2% -$#,1(#1#$+A% B2E0#()$.#(% #$)+(% FGH% IH% J9K% LMMN% 32% #$)+(% -$3(%

,*2=";"=")(%(*()(12<%)2(62#,2%"%*$,10*-2%-$3"%,2%-$)",12%0%*)$4$E2#30%-$)$:"3,-$6%",*"1"4(#3(%0%

,'(#$3%-$+$)"A%O$,1$3"%#2-$'"-$%)(:'"@"1">%*$,10*(-(<%(%$4$+%+32)2#32+%0:$)="%,0%*$.4)6#01"%

+21$."P%H99%Q2#6A%#201)('%,('1%,*)(RS%12,1%32%*$,10*(-%",*"1"4(#3(%0%-$32+%,2%TUV1#(%$1$*"#(%

#(1)"324$6%-'$)".(%0%)(,*$#0%*F%$.%W<T%.$%N<M%)(,*)?032%*$.%-$#1)$'")(#"+%04321"+(A%!$:4$'32#"%

605"1(-%+(,2%1"32-$+%-$)$:"3,-">%",*"1"4(#3(%:(%$.)2E2#"%12,1%*)"-(:(#%32%0%1(5'"="%NATA8A%

%

!"#$%&"'()*)+)',-./-$012%'34#%5"6'7"81'&%26-/%9'%':1$%:2%9'4.-;"6"'5%016-7'6-;-.%086%9'
%8<%5%/"20"'<;-/1=12%9'4'8$"2-0'6-7-;%)
%

!"#$%&'
()"*"+,-$'

#)&.&+."'#",#&'/01'

2$34$5."+6'7896#&-'*&,"'

:$':$4);6+6'83$)&-&'<6+-&'

/7=* >1'

2$34$5."+6'7896#&-'*&,"'

:$':$4);6+6'?"56?+60'

83$)&-&'/7=*>1'

@AA' X7% TY%Z%MT% NY%Z%MY%

%

%

9'"-(%NATA8A%9'(# (%-$+$) (<%FI[JK9%9'$42#"3(%
%



!"#$%&#'()% % !"*'$+,-"%)(. %
%

/(-0'121%,1)$3(),14(%"%5)$.$6)(.#32% 7M%

!4(%,21(%0:$)(-(%32%",*"1(#$%0%,'(#$3%-$+$)"A%921%0:$)(-(%$.#$,"%,2%#(%0:$)-2%8A<%MA<%\A<%XA<%TA<%

WA%H(%*)4$+%,210%0:$)(-(%32%*)"32%":'(6(#3(%-$+$)"%#(*)(4'32#%0)2:%.(%5"%,2%,"+0'")('$%$?12D2#32%

*)2+(:(%"%$="32#"'$%?")2#32%-$)$:"32%",*)2.%*)2+(:(A%]%1(5'"="%NATAMA%,0%*)"-(:(#"%0:$)="%*)2+(:(%

*)"32%"%#(-$#%",*"1"4(#3(%0%,'(#$3%-$+$)"A%%

%

%

!"#$%&"'()*)>)'?.-;&%'<;%01'%'2"6-2'%.$"3"20"'8$"2-0'6-7-;%)'
%

B)6."'635&7&+.&',5&+$.'-$*$)6' @&-$+'635&7&+.&',5&+$.'-$*$)6'

% %

%

%

J,*"1"4('(%,2%$1*$)#$,1%*)2+(:(%#(%^\VB%-$)$:"4#2%043212%*)2+(%#$)+"%J9K%8MLXXVWA%91(#.().%

#('(C2%.(%%,0,1(4<%-(-$%5"%:(.$4$'3"$%-$)$:"4#2%043212%^\VB%<%+$)(%5"1"%":'$C2#%,'(#$3%-$+$)"%

8Y%.(#(%QMXY%>SA%O)26'2.$+%0:$)(-(%#(-$#%":'(6(#3(%-$+$)(+(%+$C2%,2%0$@"1"%.(%,0%0:$)="%

+('$%*)$+"32#"'"%5$30%"%.(%#"6.32%#2%*$,1$3"%4".'3"4(%-$)$:"3(A%

%

%

%

%

%

%
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%

7.6.!Ispitivanje u vla! noj komori  
%
%
K4$%",*"1"4(#32%*)$42.2#$%32%,%="'32+%*)2*$:#(4(#3(%6)2?(-(%(#1"-$)$:"4#2%:(?1"12%#(%0:$)="+(%

0%4'(C#$3%-'"+(1,-$3%,)2."#"A%O)$4$."%,2%*)2+(%#$)+"%J9K%WMNYVM%6.32%,0%$*",(#"%$*D"%04321"%

-$3"%,2%+$)(30%*$?1"4(1"%*)"'"-$+%$*12)2D"4(#3(%0:$)(-(A%

%

_2+*2)(10)(%",*"1"4(#3(%32%XY%`%\%^<%(%)2'(1"4#(%4'(C#$,1%:)(-(%32%$-$%8YYU%,%$)$?(4(#32+%

0:$)(-(A%J,*"1"4(#32%32%*)$42.2#$%0%4'(C#$3%-$+$)"%: (%-(126$)"30%-$)$:"4#$,1"%$-$'"?(%"%1)(3#$,1%

^\ VB %QNV8T%6$."#(S<%*)2+(%#$)+"%FGH%IH%J9K%8MLXXVWPMY87<%0:$)="%,0%",*"1"4(#"%0%4'(C#$3%

-$+$)"%8MY%>%QT%.(#(SA%

%

%

9'"-( %NAWA8A%%a '(C#(%-$+$) (<%FI[JK9%9'$42#"3(%
%

%

%

%
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!4(%,21(%0:$)(-(%,+$%*$.4)6#0'"%",*"1"4(#30%,'(#$3%-$+$)"A%921%0:$)(-(%$.#$,"%,2%#(%0:$)-2%

8A<%MA<%\A<%XA<%TA<%WA%O)4"%,21%0:$)(-(%D2%,2%#(-$#%":'(6(#3(%4'(C#$3%-$+$)"%*$.4)6#01"%",*"1"4(#30%

4(1)$$1*$)#$,1"<%.$-%D2%.)06"%,21%0:$)(-(%5"1"%*$.4)6#01%",*"1"4(#30%*)2+(%#$)+"%J9K%XWM7%A%]%

1(5'"="%NAWA8A%,0%*)"-(:(#"%0:$)="%*)2+(:(%*)"32%"%#(-$#%",*"1"4(#3(%0%4'(C#$3%-$+$)"A% %%

%

%

!"#$%&"'()@)+)'?.-;&%'<;%01'%'2"6-2'%.$"3"20"'/$"A2-0'6-7-;%)'
%

B)6."'635&7&+.&'45&C+$.'-$*$)6' @&-$+'635&7&+.&'45&C+$.'-$*$)6'

% %

%

J,*"1"4('(%,2%$1*$)#$,1%*)2+(:(%#(%^\VB%-$)$:"4#2%043212%*)2+(%#$)+"%J9K%8MLXXVWA%91(#.().%

#('(C2%.(%%,0,1(4<%-(-$%5"%:(.$4$'3"$%-$)$:"4#2%043212%^\VB%<%+$)(%5"1"%":'$C2#%4'(C#$3%-$+$)"%

T%.(#(%Q8MY%>SA%O)26'2.$+%0:$)(-(%#(-$#%":'(6(#3(%-$+$)(+(%+$C2%,2%0$@"1"%.(%#2+(%5"1#">%

)(:'"-(%0%0:$)="+(<%$,"+%*)$+32#2%5$32A%

%

%
%
%
%
%
%
%
%
%
%
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7.7.!Ispitivanje prionjivosti  
%
%

J,*"1"4(#32%*)"$#3"4$,1"% *)$42.2#$% 32% O0''V$;;% +21$.$+% Q4'(@#(% +21$.(SA% J,*"1"4(#32%

*)"$#3"4$,1"%4'(@#$+%+21$.$+%*)$4$."%,2%,0-'(.#$%#$)+"%J9K%XWMX<%'"32*'32#32+%@0#3"D(%#(%

*)2+(:(#0%*$.'$60A%H(-$#%?1$%,0%#('"32*'32#"<%\Y%+"#01(%32%*$1)25#$%'32*"'0%.(%,2%,14).#2%"%

$,0?"A%b)$:%,)2."#0%@0#3"D(<%'32*"'$%-$32%,2%3$?%#"32%,14).#0'$%*$,25#"+%('(1$+%,2%0-'$#"%-(-$%

,2% 4)>% +32)#$6% 0)2E(3(% #2% 5"% :('"32*"$% #(% *$4)?"#0% 0:$)-(A% H(-$#% ?1$% ,2% '32*"'$% $,0?"'$% 0%

*$1*0#$,1"<% +32)#"% 0)2E(3% ,2% *)"@4)?D032% #(% #('"32*'32#2% @0#3"D2<% $.#$,#$%",*"1#2% *'$@"=2A%

O$,10*#"+%*$42D(#32+%,"'2<%@0#3"D"%,2%$.4(3(30%$.%*$4)?"#2%0:$)-(A%B32)"%,2%,"'(%Q#(*)2:(#32S%

$.4(3(#3(%0%BO(A%B32)2#32%32%*)"-(:(#$%#(%,'"="%NANA8A%

%
%

%
%

9'"-( %NANA8A%O0''%$;;%+ 21$.(%
%
H(%,'"-(+(%NANAM<%NANA\%"%NANAX%+$60%,2%4".321"%)2:0'1(1"%+32)2#3(%*0''V$;;%+21$.$+%-($%"%,'$324"%

-$3"%,0%",*"1(#"%+21$.$+A%

%
%
%
%
%
%
%
%
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%
%

9'"-(%NANAMA%G2:0'1(1"%+32)2#3(%0:$)(-(%O0''V$;;%+21$.$+%#(-$#%,'(#2%-$+$)2%
%
%

%
9'"-(%NANA\A%G2:0'1(1"%+32)2#3(%0:$)(-(%O0''V$;;%+21$.$+%#(-$#%4'(C#2%-$+$)2%
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%

%
%

9'"-(%NANAXA%G2:0'1(1"%+32)2#3(%0:$)(-(%O0''V$;;%+21$.$+%V%21('$#"%
%
]%1(5'"="%NANA8A%0%#(,1(4-0%.(#"%,0%)2:0'1(1"%+32)2#3(%*)"$#3"4$,1"%*)2+(:(%:(%$,#$4#"%+(12)"3('%
O0''%c%$;;%+21$.$+A%
%
!"#$%&"'()()+)'B1.4$5"5%'%8<%5%/"20"'<;%-20%/-85%'
%

' A5&+&'
-$*$)& '

D3*.")"+&'
4)6."%+$,#'

/!B&1 '

(5&C+&'
-$*$)& '

D3*.")"+&'
4)6."%+$,#'

/!B&1 '

E#&5$+6' D3*.")"+&'
4)6."%+$,#'

/!B&1 '
FGHAH'IJK '

L' Y<WN% 8<W7% 8<NM%

>' Y<XX% M<LN% M<LY%

J' 8<TM% M<WX% \<YM%

FGHAH'IMK'
N' Y<XX% 8<YW% 8<XX%

O' Y<\\% 8<7Y% Y<7T%

M' Y<L8% M<\\% M<XX%

%
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7.8.!Vizualna ocjena propadanja prevlaka prema normi ISO 4628 
%
%

PQRQLQ!D,:6#64&+."'-$)$36."'$-$'8)"3&'
%
%
O)2+(% #$)+"% J9K% XWM7V7%*)$42.2#$% 32% ",*"1"4(#32% .26)(.(="32% *)2+(:(<% $.#$,#$% ,10*#3(%

-$)$:"32%$-$%0)2:(A%H(%0:$)="+(%-$3"%,0%",*"1"4(#"%0%,'(#$3%-$+$)"%#(*)(4"$%,2%0)2:%*)2+(%

#$)+"%J9K%LMMNA%H(%,'"="%NA7A8A8A%+$C2%,2%4".321"%0:$)(-%,%0)2:$+%#(-$#%",*"1"4(#3(%0%,'(#$3%

-$+$)"A%

%

%

9'"-(%NA7A8A8A%])2:%#(%0:$)-0%*)"32%Q'"324$%S%"%#(-$#%Q.2,#$S%":'(6(#3(%,'(#$3%-$+$)"%
%

a".' 3"4$%32%.(%32%.$?'$%.$%?")2#3(%-$)$:"32%$-$%0)2:(%0%,'(#$3%-$+$)"<%#$%#"32%#(,1('$%42D2%

$?12D2#32%-$32%0-(:032%#(%*$6$)?(#32%,4$3,1(4(%*)2+(:(A%a":0('#(%$=32#(%8%Q2#6A%42)R%,'"6>1'RSA%

%

%

%

%

%

%

%

%
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PQRQ>Q!D,:6#64&+."':8<&+.&':)"*&3&'
%
O)2+(% #$)+"% J9K% XWM7VX% *)$42.2#$% 32% ",*"1"4(#32<% $.#$,#$% 4":0('#(% *)$=32#(%,10*#3(%

)(,*0=( 4(#3(%*)2+(:(%#(-$#%":'(6(#3(%-$+$)(+(A%^"'3%",*"1"4(#3(%32%*)$432)"1"%32,0%'"%,2%#(%

*)2+(:0%#(-$#%":'(6(#30%-$+$)(+(%.$6$."'2%*0-$1"#2%-$32%D2%0%.('3#3$3%*)"+32#"%*)2+(:(%0%

2-,*'$(1(="3"%.$42,1"%.$%,+(#32#3(%$1*$)#$,1"%*)2+(:(A%H(%,'"="%NA7AMA8A%+$C2%,2%4".321"%0:$)(-A%

%

9'"-(%NA7AMA8A%]:$)(-%*)"32%"%#(-$#%":'(6(#3(%,'(#$3%-$+$)" %
%

a".'3"4$%32%-(-$%#"32%#(,1('$%*0=(#32%*)2+(:(%#(%0:$)="+(%0%04321"+(%,'(#2%-$+$)2A%
%

PQRQJQ!S<."+&',#8:+.&'*."08)&+.& '
%
O)2+(%#$)+"%J9K%XWM7VM%*)$42.2#(%32%$=32#(%,10*#3(%+32>0)(#3(%*$4)?"#2A%H(%,'"="%NA7A\A8A%

+$C2%,2%4".321"%",*"1"4(#32%+32>0)(#3(%*$4)?"#2%0:$)-(A%

%
9'"-(%NA7A\A8A%J,*"1"4(#32%+32>0)(#3(%*$4)?"#2%*)2+(:(%*)"32%"%,'(#2%-$+$)2%

%



!"#$%&#'()% % !"*'$+,-"%)(. %
%

/(-0'121%,1)$3(),14(%"%5)$.$6)(.#32% LY%

] :$)="%#(-$#%":'(6(#3(%-$+$)(+(%#2+(30%4".'3"42%'$-(="32%+32>0)(#3(A%

%
PQRQNQ!I"385#&#6'*.")"+.&'

%
%
]%1(5'"="%NA7AXA8A%.(#"%,0%)2:0'1(1"%4":0('#">%$=32#(%*)2+(%#$)+(+(%J9K%XWM7VX<%J9K%XWM7VM%"%

J9K%XWM7V\ <%J9K%XWM7V7%

%

!"#$%&"'()C)D)+)'B1.4$5"5%'%8<%5%/"20"'4'8$"2-0'6-7-;%'2"6-2'>DE9'

T)$.'83$)-& '
DAS'NM>RUN' DAS'NM>RU>' DAS'NM>RUR'

O0=(#32% B32>0)(#32% F)E(#32%$-$%0)2:(%

FGHAH'IJK '

LQ' YQ9YS% YQ9YS% K=32#(%8%

>Q' YQ9YS% YQ9YS% K=32#(%8%

JQ' YQ9YS% YQ9YS% K=32#(%8%

FGHAH'IMK'

NQ' YQ9YS% YQ9YS% K=32#(%8%

OQ' YQ9YS% YQ9YS% K=32#(%8%

MQ' YQ9YS% YQ9YS% K=32#(%8%

%

%
%
!"#$%&"'()C)D)+)'B1.4$5"5%'%8<%5%/"20"'4'/$"A2-0'6-7-;%'2"6-2'+>E9'

T)$.'

83$)-&'

DAS'NM>RUN' DAS'NM>RU>' DAS'NM>RUJ'

O0=(#32% B32>0)(#32% F)E(#32%%

FGHAH'IJK '

LQ' YQ9YS% YQ9YS% G"%QYS%

>Q' YQ9YS% YQ9YS% G"%QYS%

JQ' YQ9YS% YQ9YS% G"%QYS%

FGHAH'IMK'

NQ' YQ9YS% YQ9YS% G"%QYS%

OQ' YQ9YS% YQ9YS% G"%QYS%

MQ' YQ9YS% YQ9YS% G"%QYS%

%



!"#$%&#'()% % !"*'$+,-"%)(. %
%

/(-0'121%,1)$3(),14(%"%5)$.$6)(.#32% L8%

7.9.!Ispitivanje protupo ! arnosti 
%
%

J,*"1"4(#32%*)$10*$C()#$,1"%*)$4$."%,2%)(."%*)$=32#2%,4$3,1(4(%*)2+(:(%*)"32%"%*$,'"32%

":'(6(#3(%0:$)(-(%,'(#$3%"%4'(C#$3%-$+$)"A%̂"'3%",*"1"4(#3(%32%5"$%014)."1"%>$D2%'"%":'(6(#32%0%

-$+$)(+( %#26(1"4#$% 0132=(1"% #(% *)$10*$C()#(% ,4$3,14(% *)2+(:(A%]:$)="% D2% 5"1"% *$.4)6#01"%

$14$)2#$+%*'(+2#0<%(%+32)"1"%D2%,2%12+*2)(10)(%",*"1#2%*'$@"=2%,4(-">%T%+"#01(%.$%1)2#01-(%

-(.(%4)2+2#,-"%*2)"$.%":'(6(#3(%$14$)2#$+%*'(+2#0%#2%:(.$4$'3"%04"3212%-'(,2%$1*$)#$,1"%#(%

*)$10*$C()#$,1A%H(-$#%":'(6(#3(%0:$)(-(%$14$)2#$+%*'(+2#0%+32)"%,2%.25'3"#(%2-,*(#.")(#3(%

*)2+(:(%12%,2%,0-'(.#$%1$+2%$=32#3032A%H(%,'"="%NALA8A%4".'3"4%32%*$,10*(-%",*"1"4(#3(A%

%

%

9'"-(%NALA8A%J:'(6(#32%0:$)(-(%#(%$14$)2#"%*'(+2#%
%

%

%






























