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!"#$#% 5-.2% FLUX: 
#$6+.7+!#36$ 6 
$)'"#3- 8+.+,"*,- 
9-&,$#3+4 
 
!"# $%&'(&)*#& +%,%-".*/"01 ,"23*.$4% 
5*)-&60* '460,& * 7-&$&#*.$&? 
!4 (&0*0% *2#%,801 #%$89:*%68 &';%#4? 
!4 (&0*0% &'%6+%.*/"01 "'6&390$<9 
'%2&+"6$&601 &+%,"0&,< * $% 2"=,82$801 
&-,<5"9:<9 6,%)< /& /,%#8 +%,%-".-* 
/,%)$4( * &+"6$4( +,&)<-0&/? 
!"# 0,%'<%068 $"6&6, -&0&,4> 6+&6&'%$ 
6+,"/*0168 )"5% 6 +*-&/4#* $"=,<2-"#*? 
?"6&64 @*,#4 FLUX )38 '&.%- * %#-&60%> 
&'3")"90 /46&-&0%($&3&=*.$&> 
-&$60,<-A*%>, -&0&,"8 $%&'(&)*#" )38 
,"'&04 / <63&/*8( 6&/,%#%$$4( 
+,&#4B3%$$4( +,&*2/&)60/. 
 
&:; <=>? =:@AB><, CDEFB GH>I@>G=; 
J>H>CBAK<BGL MKFCD=GK KN IDA>C K:K FH@EDO 
>PCD=GK, QKHPB FLUX JH>F:BEB>G CDPJ:>CG 
DIDH@FD<BRK; R>JH><NDOF>RRDED CBA>=G<B: <=> 
RB=D=S QKHPS FLUX KNEDGB<:K<BTG=; KN 
HBN:KARS? PBG>HKB:D<. 6S PDM>G> <SIHBGL 
RB=D= = P>?BRKA>=CKP @J:DGR>RK>P K:K I>N 
@J:DGR>RK;. $FRDO KN @RKCB:LRS? 
D=DI>RRD=G>O P>?BRKA>=CDED @J:DGR>RK; CBC KN 
JD:KJHDJK:>RB (..), GBC K KN 
JD:K<KRK:KF>RQ:@DHKFB (PVDF) ;<:;>G=; 
<R@GH>RR;; GH@ICB =D =GB:LRSP CBHCB=DP, 
CDGDHB; DI>=J>AK<B>G ID:>> F:KG>:LR@T 
JHDFD:MKG>:LRD=GL HBIDGS I:BEDFBH; 
@<>:KA>RRDO JDJ>H>ARDO =GBIK:LRD=GK. 5KHPB 
FLUX JH>F:BEB>G CBC U>RGHDI>MRS>, GBC K 
D=><S> HBIDAK> CD:>=B, CDGDHS> DG<>ABTG 
GH>ID<BRK;P HBN:KARS? RBJDHD< K JDGDCD<. " 
>=:K <S ?DGKG> =D<P>=GKGL DJ>HBUKT 
J>H>CBACK = DJ>HBUK>O =P>VK<BRK;, QKHPB 
FLUX JH>F:BEB>G RB=D= K F:; WGDO HBIDGS. 
 
&H@EDO <BMRDO D=DI>RRD=GLT RB=D=B ;<:;>G=; 
>ED =K=G>PB IS=GHDO =IDHCK. XGD DI>=J>AK<B>G 
JHD=G@T K IS=GH@T HBNIDHC@ RB=D=B.  
 
,DR>ARD, RB=D=S FLUX GH>I@TG JHKP>R>RK; 
PDYRDED K RBF>MRDED JHK<DFRDED F<KEBG>:;. 
7KHDCKO FKBJBNDR W:>CGHDF<KEBG>:>O K:K 
F<KEBG>:>O, HBIDGBTYK? RB =MBGDP <DNF@?>, 
DI>=J>AK<B>G JDFIDH =DDG<>G=G<@TY>ED 
JHK<DFRDED F<KEBG>:; F:; <=>ED FKBJBNDRB 
RB=D=D<, FBM> F:; =:@AB>< K? JHKP>R>RK; < 
DJB=RS? NDRB? K:K F:; J>H>CBACK 
:>ECD<D=J:BP>R;TYK?=; MKFCD=G>O. -, 
RBCDR>U, <=>DIZ>P:TYB; JHDEHBPPB QKHPS 
FLUX NB<>HVB>G=; RB:KAK>P VKHDCDED 
FKBJBNDRB JHK=JD=DI:>RKO K <=JDPDEBG>:LRDED 
DIDH@FD<BRK; <S=V>ED CBA>=G<B � DG 
DIDH@FD<BRK; JD NBYKG> DG ;FD<KGS? 
K=JBH>RKO FD DIDH@FD<BRK; F:; DIZ>PRS? 
KNP>H>RKO MKFCD=G>O. 
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    4  C"-&> #"0%,*"3 3<.B% /6%=& 

+&)(&)*0 * )38 -"-&> 5*)-&60*? 
 
 

 5�9 C&$60,<-0*/$4% ,%B%$*8 $"6&6&/ 

@*,#4 FLUX )38 '&.%- * ),<=*( 
%#-&60%>. 

 
 

10�13 D&),&'$4% 6/%)%$*8 & $"6&6"( 
@*,#4 FLUX, +,%)$"2$".%$$4( 
)38 '&.%- * ),<=*( %#-&60%> * 
*2=&0&/3%$$4( *2 $%,5"/%9:%> 
60"3* (S), "39#*$*%/&=& 6+3"/" 
(AL) * ="60%33&8 E (?E). 

 
 

14 �17 D&),&'$4% 6/%)%$*8 & $"6&6"(, 

+,%)$"2$".%$$4( )38 '&.%- * 
%#-&60%> * *2=&0&/3%$$4( *2 
+&3*+,&+*3%$" (FF) * 
+&3*/*$*3*)%$@3<&,*)" (PVDF). 

 
 

18 �27 D&),&'$4% 6/%)%$*8 & +,*/&)$4( 

)/*="0%38 @*,#4 FLUX )38 
$"6&6&/. 

 
 

28�29 E/&)$"8 0"'3*A" 6&.%0"$*> $"6&6-

)/*="0%31 )38 $"6&6&/ @*,#4 
FLUX, +,%)$"2$".%$$4( )38 '&.%- 
* ),<=*( %#-&60%>. 

 
 

30�31 G"'",*0$4% ,"2#%,4 $"6&6&/ 

FLUX )38 '&.%- * %#-&60%> * 
)/*="0%3%> FLUX )38 $"6&6&/. 

#
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!"#$#% &'( )$*+, - &./0-1 +2,$#3+4 � 
,",$4 2"3+.-"' '/*7+ 6#+0$ 8$&1$&-3 - &'( ,",$4 9-&,$#3-? 
 
 

 

?%,5"/%9:"8 60"31 1.4571/316 Ti (S) )& 120°E 
!B=D=S JH>FRBNRBA>RS F:; :>ECD<D=J:BP>R;TYK?=; MKFCD=G>O (FD 
G>PJ>HBG@HS C:B==B 34), B GBCM> F:; <=>? R>OGHB:LRS? K 
R><D=J:BP>R;TYK?=; MKFCD=G>O, R><;NCK? MKFCD=G>O GBCK? CBC 
HB=G<DHKG>:K, DHEBRKA>=CK> CK=:DGS, HBNIB<:>RRS> DHEBRKA>=CK> 
CK=:DGS K Y>:DAK.  
F"2,%B%$4 )38 +,*#%$%$*8 / 2&$% 0*. 
8HKP>HS JHKEDFRS? F:; J>H>CBACK MKFCD=G>O: !"#$%&, =JKHG, !''(!), 
I>RNKR, *%+,-!'#&./0(#+. 1!+$*%1($#-(, RKGHDU>::T:DNRS> 
CHB=CK, J>H?:DHWGK:>R, $1(2-%13$(-#&, GD:@D:, )!-(4&!. 0#-%56, 
0#-%5&!. +%7!, QD=QDHRB; CK=:DGB (FD 60%), =>HRB; CK=:DGB (FD 7,5% 
K ID:>> 96%), QH@CGD<S> =DCK, PD:DCD, =B:BGRD> PB=:D K <=> MKFCD=GK, 
J>H>AK=:>RRS> F:; B:TPKRK><DED =J:B<B. 
 

 
 

H"60%33&> E (?E), )& 120°E 
!B=D=S =J>UKB:LRD JH>FRBNRBA>RS F:; J>H>CBACK K:K 
:>ECD<D=J:BP>R;TYK?=; MKFCD=G>O K:K ?KPKA>=CK BEH>==K<RS? 
MKFCD=G>O.  
F"2,%B%$4 )38 +,*#%$%$*8 / 2&$% 0*. 
8HKP>HS JHKEDFRS? F:; J>H>CBACK MKFCD=G>O: QGDHK=GD<DFDHDFRB; 
CK=:DGB, UBH=CB; <DFCB, D:>@P, ?:DHK=GD<DFDHDFRB; CK=:DGB (FD 30%), 
=>HRB; CK=:DGB, HBN:KARS> =P>VBRRS> MKFCD=GK K <=> MKFCD=GK, =GDOCKPK 
C CDGDHSP ;<:;TG=; B:TPKRK><SO =J:B< K R>HMB<>TYB; =GB:L. 
 
 
I39#*$*%/4> 6+3"/ AlMg5 (AL), )& 120°E 
!B=D=S JHKEDFRS F:; R>OGHB:LRS? MKFCD=G>O K F:; MKFCD=G>O = RKNCDO 
<D=J:BP>R;>PD=GLT. 
8HKP>HS JHKEDFRS? F:; J>H>CBACK MKFCD=G>O: =PBNDARD-D?:BMFBTYB; 
MKFCD=GL, FKN>:LRD> GDJ:K<D, GDJDARSO PBN@G, HBIDAB; MKFCD=GL F:; 
EKFHD=K=G>P, R>EDHTAK> HB=G<DHKG>:K, MKFCD> PS:D, MKFCKO <D=C, <DFB. 

 
 

 

D&3*+,&+*3%$ (FF), )& 50°E 
!B=D=S JHKEDFRS F:; J>H>CBACK CBC ?KPKA>=CK 
BEH>==K<RS?, GBC K R>OGHB:LRS? MKFCD=G>O, B GBCM> F:; 
GBCK? MKFCD=G>O = RKNCDO =G>J>RLT <D=J:BP>R>RK; CBC 
CK=:DGS K Y>:DAK. 
8HKP>HS JHKEDFRS? F:; J>H>CBACK MKFCD=G>O: 
'81!*6(&!. )(+-%$!, !''(!), IDHRB; CK=:DGB, 
?HDPD<B; CK=:DGB (FD 10%), MKFCK> @FDIH>RK;, 8)+8+&!. 
)(+-%$!, QDGDJHD;<KG>:K, QGDHK=GD<DFDHDFRB; 
CK=:DGB (FD 70%), QH@CGD<S> CK=:DGS, )!-(4&!. 
0#-%56, 0#-%5&!. +%7!, ?:DHKF P>FK, PD:DARB; 
CK=:DGB, Y>:DARB; =DFB, QD=QDHRB; CK=:DGB, 
?:DHK=GD<DFDHDFRB; CK=:DGB, =>HRB; CK=:DGB (FD 80%), 
FK=GK::KHD<BRRB; <DFB. 

 
 

 

 
 

D&3*/*$*3*)%$@3<&,*) (PVDF), )& 100°E 
!B=D=S JHKEDFRS F:; J>H>CBACK CBC ?KPKA>=CK 
BEH>==K<RS?, GBC K R>OGHB:LRS? MKFCD=G>O, B GBCM> F:; 
GBCK? MKFCD=G>O = RKNCDO =G>J>RLT <D=J:BP>R>RK; CBC 
CK=:DGS, CDRU>RGHKHD<BRRS> CK=:DGS K Y>:DAK. 
8HKP>HS JHKEDFRS? F:; J>H>CBACK MKFCD=G>O: 
IHDPK=GD<DFDHDFRB; CK=:DGB, ?HDPD<B; CK=:DGB, 
?:DHRB; CK=:DGB, QGDHK=GD<DFDHDFRB; CK=:DGB, 
?:DHRD<BGK=GDCK=:SO RBGHKO (EKJD?:DHKG RBGHK;), 
BNDGRB; CK=:DGB (FD 75%), =>HRB; CK=:DGB K <=> 
MKFCD=GK, JHKEDFRS> F:; J>H>CBACK RB=D=BPK KN 
JD:KJHDJK:>RB (CHDP> Y>:DARDO =DFS). 

*J&$" 0  
[DRS, CDGDHS> JD=GD;RRD K:K < G>A>RK> 
F:KG>:LRDED <H>P>RK ?BHBCG>HKN@TG=; RB:KAK>P 
DJB=RDO K <NHS<DDJB=RDO BGPD=Q>HS, 
=D=GD;Y>O  KN EBND<, G@PBRB K  K=JBH>RKO 
(DJH>F>:>RK> FBRD < =DDG<>G=G<KK = R>P>UCKPK 
8HB<K:BPK F:; :>ECD<D=J:BP>R;TYK?=; 
MKFCD=G>O ('69). 
&:; K=JD:LND<BRK; < [DR> 0 =>HGKQKUKHD<BRS 
=:>F@TYK> RB=D=S: 
F 424 S, F 425 S, F 426 S, F 430 S, F 430 HC. 
 
9!:*!&(. ;(7)%+$#4, *<7#-#&&<# ;(1&<' ( 
&!)%-%&&<' =1(>$%', 8)!:<*!/$ &! $%, 
5$% 8+$!&%*-#&&%# * &!+%+# +$!&7!1$&%# 
8,-%$&($#-6&%# )%-6"% (: '!$#1(!-! FPM 
(&!,1('#1, ?($%&!) &# %@-!7!#$ 
7%+$!$%5&%4 +$%4)%+$6/ ,% %$&%=#&(/ ) 
7!&&%4 ;(7)%+$(. (A1( *<@%1# $(,! &!+%+! 
&#%@2%7('% %@1!$($6 *&('!&(# &! 3$% 
%@+$%.$#-6+$*%.) 
 
PS: 6 =<;NK = DEHDPRSP HBNRDDIHBNK>P K 
=:DMRSP =D=GB<DP JHDPSV:>RRS? ?KPKA>=CK? 
<>Y>=G< RBH;F@ = B==DHGKP>RGDP K 
HBNRD<KFRD=GLT JHDF@CUKK QKHPS FLUX PS 
PDM>P NF>=L < U<>GRS? @CBNBG>:;? J>H>AK=:KGL 
GD:LCD AB=GL <=>? MKFCD=G>O, CDGDHS> JHKEDFRS 
F:; J>H>CBACK. !D PS I@F>P HBFS DCBNBGL <BP 
R>DI?DFKPD> =DF>O=G<K> < H>V>RKK CBMFDO 
DGF>:LRDO JHDI:>PS K:K <S=:BGL <BP 
JDFHDIR@T 3BI:KU@ =GDOCD=GK PBG>HKB:D< 
RB=D=B C J>H>CBAK<B>PSP MKFCD=G;P! 
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6 1$.$7+2 ,$!3",3+ # 8.$,"*-6"+2%2- 9-&,$#3(2-: 
8.+&#3"6'(+2 !"#$# F 424 )+[ /8'$3!+!-( � 6 &"!!$2 #'/*"+  

# &6-0"3+'+2 F 457 EL 
8>H>CBAK<B>PS> MKFCD=GK 
;<:;TG=; BIHBNK<RSPK, 
CDGDHS> R> D=GB<:;TG 
RKCBCK? DG:DM>RKO. .BIDGB 
=@?DED RB=D=B R> FD:MRB 
<SNS<BGL CBCK?-:KID 
JHDI:>P. 6BP R@M>R RB=D= 
DIY>ED RBNRBA>RK; I>N 
P>?BRKA>=CDED @J:DGR>RK; < 
NDR> JHDG>CBRK; MKFCD=GK? 
/J:DGRKG>:LRD> CD:LUD KN 
PBG>HKB:B FPM (RBJHKP>H, 
6KGDR!) R> DI:BFB>G 
=GDOCD=GLT C 
J>H>CBAK<B>PSP MKFCD=G;P.
 

6R@GH>RR;; GH@IB =:@MKG 
DJDHDO F:; <B:B RB=D=B, 
CDGDHSO =PBNS<B>G=; 
J>H>CBAK<B>PDO MKFCD=GLT. 
/HD<>RL MKFCD=GK <D 
<R@GH>RR>O GH@I> <=>EFB 
=DDG<>G=G<@>G @HD<RT 
MKFCD=GK < IDAC> K:K 
>PCD=GK. 
 

K6&'4% +,%*#<:%60/": 
� )>NDJB=RD=GL HBIDGS 

RB=D=B <=@?@T. 
� !>G KNRD=B @J:DGR>RKO. 
� 8>H>CBAK<B>PB; 

MKFCD=GL R> NBEH;NR;>G=; 
=PBNDARSP PBG>HKB:DP 
F:; <B:B. 

� "<GDPBGKA>=CKO =:K< 
MKFCD=GK KN <R@GH>RR>O 
GH@IS K KN DJDHRS? 
JDFVKJRKCD< 
=JKHB:LRDED GKJB. 

 

L"$$4> $"6&6 @*,#4 
FLUX / *6+&3$%$** '%2 
<+3&0$%$*8 � 70& !"B 
$"6&6 
 

 

6=GHD>RRSO 
G>HPD<SC:TABG>:L NBYKGS 
DG J>H>EH><B; K=C:TAB>G 
J>H>EH@NC@ 
W:>CGHDF<KEBG>:; 
 
'BIKHKRGRB; =K=G>PB 
D?:BMF>RK; < 
IHSNEDNBYKGRDP 
K=JD:R>RKK 
 
):DC I>==G@J>RABGDED 
H>E@:KHD<BRK; AB=GDGS 
<HBY>RK;; DI>=J>AK<B>G 
H>E@:KHD<C@ =CDHD=GK 
J>H>CBACK < =DDG<>G=G<KK = 
@=:D<K;PK JHKP>R>RK; 
 
,DR=GH@CUK; 
W:>CGHDF<KEBG>:; = 
F<DORDO KND:;UK>O 
 
X:B=GKARB; 
=D>FKRKG>:LRB; P@QGB 
P>MF@ W:>CGHDF<KEBG>:>P K 
RB=D=DP 
 
/J:DGRKG>:LRD> CD:LUD F:; 
E>HP>GKNBUKK JHD=GHBR=G<B 
P>MF@ <R@GH>RR>O GH@IDO K 
RBH@MRDO GH@IDO (<R> NDRS 
JHDG>CBRK; MKFCD=GK) 
 
 
 
 
 
 
!>P>GB::KA>=CK> 
=JKHB:LRDED <KFB 
JDFVKJRKCK F:; 
=GBIK:KNBUKK JD:DM>RK; 
<B:B 
 
 
 
 
 
 
 
 
 
 
.BNEH@NDARS> DG<>H=GK; 
 
 
 
 
!KMRKO JDFVKJRKC < =IDH> 
F:; U>RGHD<CK <B:B <D 
<R@GH>RR>O GH@I> 
 

 

!6% $"6&64 
@*,#4 FLUX, 
+,%)$"2$".%$$4% 
)38 +%,%-".-* 
5*)-&60%> *2 
'&.%- * %#-&60%>, 
,"2'*,"9068 )38 
.*60-* +,* 
#*$*#"31$4( 
<6*3*8(. 

 

 

 

?"6&6 F 424 � 6"#&% 
6&/%,B%$$&% 
&'&,<)&/"$*%, 
&'%6+%.*/"9:%% <)"3%$*% 
5*)-&60* *2 '&.%- 

!
"
#
$
#
%

 &
'
(

 )
$
*
+
,

 F
 4

2
4
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6"' ."[2+\+! 6 ,$9/1+: !"#$# F 430 5-.2% FLUX  
# 2+1"!-*+#,-2 /8'$3!+!-+2 � 6 &"!!$2 #'/*"+  

!"#$# .")$3"+3 # X'+,3.$&6-0"3+'+2 F 417 EL 
 

!B=D= JH>FRBNRBA>R F:; 
J>H>CBACK ID:LVDED AK=:B 
HBN:KARS? MKFCD=G>O; 
=:>FD<BG>:LRD, R>FDJ@=GKPS 
FBM> PB:>OVK> D=GBGCK MKFCD=GK 
<R@GHK RB=D=B. 6S ?DGKG> 
J>H>CBAK<BGL :KJCK> MKFCD=GK, 
RBJHKP>H, CHB=CK, K:K MKFCD=GK, 
CDGDHS> PDE@G CHK=GB::KND<BGL=; 
K G<>HF>GL <D <H>P; J>H>CBACK. 
6S ?DGKG> J>H>CBAK<BGL 
<>Y>=G<B, CDGDHS> J:D?D 
<DNF>O=G<@TG RB PBG>HKB: 
?B=G>::DO #. 
 

6R@GHK NBE>HP>GKNKHD<BRRDO 
<R@GH>RR>O GH@IS <HBYB>G=; <B: 
= >ED JHDP>M@GDARSPK DJDHRSPK 
JDFVKJRKCBPK. 6 RKMR>O AB=GK 
GH@IS KP>>G=; P>?BRKA>=CD> 
@J:DGR>RK>, A>H>N CDGDHD> 
JHD?DFKG <B:. #:>FD<BG>:LRD, 
<B: R> JHK?DFKG < 
=DJHKCD=RD<>RK> = MKFCD=GLT, NB 
K=C:TA>RK>P R>ID:LVDED @AB=GCB 
P>MF@ HBIDAKP CD:>=DP K 
@J:DGR>RK>P. 
 

K6&'4% +,%*#<:%60/": 
� $JDHRS> JDFVKJRKCK <B:B 

KND:KHD<BRS DG MKFCD=GK. 
� /=K:>RK> <R@GH>RR>O GH@IS, 

KNEDGD<:>RRDO KN JHDJK:>RB 
(..) K JD:K<KRK:KF>RQ:@DHKFB 
(PVDF), NB =A>G =GB:LRDED 
CBHCB=B K=C:TAB>G F>QDHPBUKT 
J:B=GPB==D<S? PBG>HKB:D< 
FBM> < =:@AB;? <DNF>O=G<K; 
<S=DCK? G>PJ>HBG@H. 

� 1DHDVD NBH>CDP>RFD<B<VB;=; 
CDR=GH@CUK; @J:DGR>RK; 
DI>=J>AK<B>G @F:KR>RK> =HDCB 
=:@MIS RB=D=B. 

 

L38 /6%( 70*( A%3%> 
$"*3<.B*# /4'&,&# 8/389068 
$"6&64 @*,#4 FLUX 6 
#%("$*.%6-*# <+3&0$%$*%# 
 

 
 
8DFB<KG>:L HBFKDJDP>? 
 
 
6R@GH>RRKO <SC:TABG>:L F:; 
FDJD:RKG>:LRDO NBYKGS, 
=HBIBGS<B>G DG RBC:BFRDED 
=CHSGDED JD:N@RCB K C@:BACB 
 
 
'BIKHKRGRB; =K=G>PB 
D?:BMF>RK; < 
IHSNEDNBYKGRDP K=JD:R>RKK 
F:; W:>CGHDF<KEBG>:>O 
 
)>==G@J>RABGB; H>E@:KHD<CB 
AB=GDGS <HBY>RK; JDN<D:;>G 
@=GBRB<:K<BGL =CDHD=GL 
JHDCBACK MKFCD=GK < 
=DDG<>G=G<KK = <KFDP 
JHKP>R>RK; 
 
6=GHD>RRSO 
G>HPD<SC:TABG>:L NBYKGS 
DG J>H>EH@NCK 
W:>CGHDF<KEBG>:; 
 
 
 
 
 
X:B=GKARB; =D>FKRKG>:LRB; 
P@QGB P>MF@ 
W:>CGHDF<KEBG>:>P K 
RB=D=DP 
 
 
 
6R@GH>RR;; GH@IB =D 
=GB:LRSP CBHCB=DP, 
KNEDGD<:>RRB; KN PBG>HKB:B 
.. (JHDJK:>RB) K PVDF 
(JD:K<KRK:KF>RQ:@DHKFB), 
DI>=J>AK<B>G <S=V@T 
=G>J>RL =GBIK:LRD=GK. 
#GB:LRDO CBHCB= K=C:TAB>G 
@F:KR>RK> J:B=GPB==S JDF 
<DNF>O=G<K>P <S=DCDO 
G>PJ>HBG@HS, AGD JHDF:><B>G 
=HDC =:@MIS P>?BRKA>=CDED 
@J:DGR>RK; 
 
 
 
):KNCD> HB=JD:DM>RK> 
P>?BRKA>=CDED @J:DGR>RK; K 
<HBYBTY>ED=; @J:DGR>RK; 
<B:B DI>=J>AK<B>G 
PBC=KPB:LR@T U>:D=GRD=GL 
NBE>HP>GKNKHD<BRRDO 
<R@GH>RR>O GH@IS 
 

 

K'% -&$60,<-A** �  
F 424 * F 430 � 
&)*$"-&/& +,*=&)$4 
)38 /6%( &60"31$4( 
63<."%/ +,*#%$%$*8. 

 

 

 

?"6&6 F 430 � 6"#&% 
6&/%,B%$$&% 
&'&,<)&/"$*% )38 
<)"3%$*8 5*)-&60* *2 
'&.%-  
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!"-)$'++ X,$!$2-*!%4 #8$#$) 8+.+,"*,-: !"#$# F 425 
8+.+,"*-6"+3 &$ 99,98% $)]+2" 9-&,$#3- -[ )$*,- �  
6 &"!!$2 #'/*"+ $! .")$3"+3 # X'+,3.$&6-0"3+'+2 F 460 EX 
 

,RDJCB <CTA>RK; H>MKPB F:; 
HBIDGS = DFRKP RBJDHDP. 
 
6SC:TABG>:L NBYKGS 
W:>CGHDF<KEBG>:; = DGC:TABTYKP 
F<KEBG>:L DG =>GK @=GHDO=G<DP 
JHK JBF>RKK RBJH;M>RK;, 
=:@MBYKP F:; K=C:TA>RK; 
R>JH>FRBP>H>RRDED JD<GDHRDED 
<C:TA>RK; F<KEBG>:;. 
 
$A>RL JHDARSO CDHJ@= KN 
B:TPKRK; 
 
0HBQKGD<S> Y>GCK = 
JHDFD:MKG>:LRSP =HDCDP 
=:@MIS, CDGDHSO 
DI>=J>AK<B>G=; DJGKPB:LRDO 
CDR=GH@CUK>O W:>CGHDF<KEBG>:; 
 
,DHJ@= W:>CGHDF<KEBG>:; = 
F<DORDO DID:DACDO, 
DI>=J>AK<BTYKO DG:KARD> 
D?:BMF>RK>. 
 
$IPDGCB = FDJD:RKG>:LRDO 
KND:;UK>O, JH>FDG<HBYBTY>O 
JD<H>MF>RK; DG <DNF>O=G<K; 
DG:DM>RKO EHBQKGD<DO JS:K 
 
 
&DJD:RKG>:LRD> NBYKGRD> 
@=GHDO=G<D < =K=G>P> JDFBAK 
W:>CGHDJKGBRK; 
 
 
 
6NHS<DI>NDJB=RSO CDHJ@= 
 
X:B=GKARB; =D>FKRKG>:LRB; 
P@QGB P>MF@ 
W:>CGHDF<KEBG>:>P K RB=D=DP 
 
 
 
 
.@CD;GCB @JHB<:>RK; C:BJBRDP; 
NBCHS<B>G K DGCHS<B>G NBJDHRSO 
C:BJBR < :KRKK DIHBGRDED JDGDCB 
 
):KNCD> HB=JD:DM>RK> 
P>?BRKA>=CDED @J:DGR>RK; K 
<HBYBTY>ED=; @J:DGR>RK; <B:B 
DI>=J>AK<B>G PBC=KPB:LR@T 
U>:D=GRD=GL 
NBE>HP>GKNKHD<BRRDO 
<R@GH>RR>O GH@IS 
 
[BJDHRSO C:BJBR DIHBGRDED 
JDGDCB  

 

!6% $"6&64 @*,#4 
FLUX, +,%)$"2$".%$$4% 
)38 +%,%-".-* 
5*)-&60%> *2 '&.%- * 
%#-&60%>, ,"2'*,"9068 
)38 .*60-* +,* 
#*$*#"31$4( <6*3*8(. 

 

 

 
6S R> ?DGKG> =PKHKGL=; = G>P, 
AGDIS < IDAC> D=GB<B:K=L 
D=GBGCK MKFCD=GK, F:; GDED 
AGDIS KNI>MBGL JHDI:>P K 
HB=?DFD< RB K? H>B:KNBUKT 
K:K 6S R> ?DGKG> G>H;GL RK 
CBJ:K FDHDED=GD;Y>O 
MKFCD=GK. 
 
8>H>F DGC:TA>RK>P 
W:>CGHDF<KEBG>:; R>DI?DFKPD 
NBCHSGL DIHBGRSO C:BJBR RB 
<?DF> RB=D=B JHK JDPDYK 
H@CD;GCK. XGD K=C:TAB>G 
DIHBGRSO JDGDC MKFCD=GK < 
J@=G@T IDAC@. 
 
K6&'4% +,%*#<:%60/": 
 
�  -=C:TAKG>:LRB; :>ECD=GL 
DIHBY>RK; = RB=D=DP. 

�  $JGKPB:LRD> 
K=JD:LND<BRK> <=>ED 
DIZ>PB MKFCD=GK. 

�  $=GBGCK < IDAC> =D=GB<:;TG 
P>R>> 0,05 :KGHB. 

 
 
 
 
 
 
 
?"6&6 F 425, -&0&,4> 
+%,%-".*/"%0 *2 '&.-* )& 
99,98% &0 %% &';%#" � 70& 
!"B $"6&6. 
 

!
"
#
$
#
%

 &
'
(

 )
$
*
+
,

 F
 4

3
0

 -
 F

 4
2
5
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$3'-*!"( #2+#^: !"#$# 5-.2% FLUX &'(  
8+.+2+7-6"!-( 9-&,$#3+4 F 426 � 6 &"!!$2 #'/*"+  

!"#$# .")$3"+3 # &6-0"3+'+2 F 416 EX 

 
7G@U>H F:; JDF=D>FKR>RK; 
<DNF@VRDED V:BREB 
 
 
0:@VKG>:L 
 
.DGDH =D =CD:LN;YKPK 
:DJB=G;PK 
 
8@=CD<DO C:BJBR =D 
=J@=CD<SP @=GHDO=G<DP; >ED 
PDMRD NBCHSGL F:; H>MKPB 
J>H>P>VK<BRK;. 
 
 
X:B=GKARB; =D>FKRKG>:LRB; 
P@QGB P>MF@ F<KEBG>:>P K 
RB=D=DP 
 
 
 
 
.>E@:KHD<DARSO HSABE F:; 
J>H>C:TA>RK; RB=D=B RB 
H>MKP =P>VK<BRK; K H>MKP 
HBNEH@NCK 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
$G<>H=GK; F:; =P>VK<BRK; 
 
 
 
 
 
 
 
 
):KNCD> HB=JD:DM>RK> 
P>?BRKA>=CDED @J:DGR>RK; K 
<HBYBTY>ED=; @J:DGR>RK; 
<B:B DI>=J>AK<B>G 
PBC=KPB:LR@T U>:D=GRD=GL 
NBE>HP>GKNKHD<BRRDO 
<R@GH>RR>O GH@IS 
 
 

 

!6% $"6&64 @*,#4 
FLUX, 
+,%)$"2$".%$$4% 
)38 +%,%-".-* 
5*)-&60%> *2 '&.%- * 
%#-&60%>, 
,"2'*,"9068 )38 
.*60-* +,* 
#*$*#"31$4( 
<6*3*8(. 

 

6S ?DGKG> J>H>P>VK<BGL 
K J>H>CBAK<BGL MKFCD=GL < 
JH>F>:B? NBCHSGDO IDACK 
K:K DGCHSGDO >PCD=GK. 
 
8D<DHDGDP HSABEB 
@JHB<:>RK; PDMRD 
@=GBRD<KGL RB=D= RB 
H>MKP J>H>P>VK<BRK; 
K:K J>H>CBACK. 2DMRD 
GBCM> J>H>P>VK<BGL 
MKFCD=GK <D <H>P; K? 
J>H>CBACK < FH@E@T 
>PCD=GL. 
 
K6&'4% +,%*#<:%60/": 
 
� 3BC CBC RB=D= HBIDGB>G 

I>N <=;CK? 
FDJD:RKG>:LRS? 
=D=GB<RS? AB=G>O, R>G 
R>DI?DFKPD=GK P>R;GL 
<R>VRKO FKBP>GH 
GH@IS RB=D=B, CDGDHB; 
KNEDGD<:>RB KN 
R>HMB<>TY>O =GB:K 

 
� '>ECB; K @FDIRB; 

CDR=GH@CUK; RB=D=B 
 
� 6 JHDFBM> GBCM> 

KP>TG=; 
=D>FKRKG>:LRS> 
=B:LRKCK F:; RB=D=B K 
IDACK < 
JBHDR>JHDRKUB>PDP 
K=JD:R>RKK 

 
M%2<63&/$&, .0& )38 
/6%( 70*( A%3%> 
6#%6*0%31$4> $"6&6 
@*,#4 FLUX � 70& 0&0 
$"6&6, -&0&,4> /4 
*:%0%. 
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*-#3$3/ ,/'^3/.% 8.- 8+.+,"*,+ 9-&,$#3+4 $)+#8+*-6"+3 
!"#$# F427 5-.2% FLUX 6 #"!-3".!$2 -#8$'!+!-- �  
6 &"!!$2 #'/*"+ !"#$# .")$3"+3 # X'+,3.$&6-0"3+'+2 F 416-2 EX 

 

6S ?DGKG> I>NDJB=RD 
J>H>CBAK<BGL JKY><S> 
JHDF@CGS, B GBCM> 
JHDF@CUKT CD=P>GKA>=CDO K 
QBHPBU><GKA>=CDO 
JHDPSV:>RRD=GK. /=:D<K; 
HBIDGS GH>I@TG :>ECDO K 
IS=GHDO DAK=GCK K:K 
=G>HK:KNBUKK RB=D=B = 
H>E@:;HRSPK KRG>H<B:BPK = 
U>:LT K=C:TA>RK; CBCDED-
:KID NBEH;NR>RK; JHDF@CGB 
J>H>CBACK, G. >. <D <H>P; 
J>H>CBACK MKFCD=G>O = 
HBN:KARSPK =<DO=G<BPK 
K:K HBN:KARS? U<>GD<, B 
GBCM> IS=GHD<S=S?BTYK? 
K:K J:>RCDDIHBN@TYK? 
MKFCD=G>O. 
 
6S=DCDJHDKN<DFKG>:LRSO 
=BRKGBHRSO RB=D= IS: 
=J>UKB:LRD HBNHBIDGBR F:; 
Bc>JGKA>=CK? JHKP>R>RKO. 
 
K6&'4% +,%*#<:%60/":  
� 6=> F>GB:K, <=G@JBTYK> 

< CDRGBCG = MKFCD=GLT, 
KNEDGB<:K<BTG=; KN 
R>HMB<>TY>O =GB:K K:K 
KN PBG>HKB:B PTFE K:K 
ETPE  

� !B=D= IS=GHD 
HBNIKHB>G=; F:; AK=GCK 
K:K =G>HK:KNBUKK  

� 8DAGK JD:RD> DG=@G=G<K> 
KNRD=B @J:DGR>RKO K 
JDFVKJRKCD< DG GH>RK;  

� #K=G>PB 
IS=GHDF>O=G<@TY>ED 
=D>FKR>RK; P>MF@ 
RB=D=DP K JHK<DFRSP 
F<KEBG>:>P 

 
L38 70*( A%3%> 
6"$*0",$4> $"6&6 @*,#4 
FLUX � 70& $"6&6, 
-&0&,4> /4 *:%0%. 
 

  
7BHKCD<SO C:BJBR 
 
 
.DGDH =D =CD:LN;YKPK 
:DJB=G;PK 
 
7G@U>H F:; JDF=D>FKR>RK; 
<DNF@VRDED V:BREB 
 
 
)S=GHDHBNZ>PRD> 
=D>FKR>RK> SSK 400 
DI>=J>AK<B>G IS=GHD> 
JHK=D>FKR>RK> 
W:>CGHDF<KEBG>:; C RB=D=@ K 
>ED DG=D>FKR>RK> DG RB=D=B 
 

 
 

!B=D=S QKHPS FLUX 
DI>=J>AK<BTG B=>JGKA>=C@T 
J>H>CBAC@ MKFCD=G>O, @ 
CDGDHS? <S=DCB; =G>J>RL 
A@<=G<KG>:LRD=GK. ):BEDFBH; 
KNDIH>GBG>:LRD=GK < >ED 
CDR=GH@CUKK =BRKGBHRSO RB=D= 
PDMRD HBNDIHBGL < =AKGBRRS> 
=>C@RFS. 6 CDR=GH@CUKK RB=D=B 
F 427 R>G RKCBCK? R>FD=G@JRS? 
J@=GDG. XGD JDN<D:;>G 
JD:RD=GLT JHDPSGL RB=D= < 
:TID> <H>P;. 

 
.BNEH@NDARS> DG<>H=GK; 
 
/N>: RKMR>ED JDFVKJRKCB; 
=:@MKG F:; U>RGHKHD<BRK; 
<B:B <R@GHK <R@GH>RR>O 
GH@IS 
 
.BIDA>> CD:>=D, 
KNEDGD<:>RRD> KN PBG>HKB:B 
ETFE K:K KN R>HMB<>TY>O 
=GB:K  

 

!6% $"6&64 @*,#4 
FLUX, 
+,%)$"2$".%$$4% 
)38 +%,%-".-* 
5*)-&60%> *2 '&.%- * 
%#-&60%>, 
,"2'*,"9068 )38 
.*60-* +,* 
#*$*#"31$4( 
<6*3*8(. 

 

 

?"6&6 F 427 

!
"
#
$
#
%

 &
'
(

 )
$
*
+
,

 F
 4

2
6

 -
 F

 4
2
7

 



 10 

 

 
 
 
 
 
 
 
 

 
 
 

 

 
 
 
 
 
 
 
 
&BRRSO <BHKBRG RB=D=B 
DI>=J>AK<B>G ID:>> <S=DCKO 
HB=?DF! 
 
&BRRSO <BHKBRG RB=D=B 
DI>=J>AK<B>G ID:>> <S=DCKO 
EKFHB<:KA>=CKO RBJDH! 
 
#<>F>RK; D PBC=KPB:LRD 
FDJ@=GKPDO <;NCD=GK F:; RB=D=B K 
JHK<DFRDED F<KEBG>:; FBRS RB 
=GHBRKUB? 28 K 29. 

 

8$&.$)!%+ #6+&+!-(  
$ !"#$#"1 5-.2% FLUX, 
8.+&!"[!"*+!!%1 &'( 
)$*+, - -[0$3$6'+!!%1 -[ 
!+.9"6+_\+4 #3"'- 
 
!B=D=S F:; IDA>C QKHPS FLUX KN 
R>HMB<>TY>O =GB:K 1.4571/316 Ti � CHDP> 
=BRKGBHRDED RB=D=B F 275 S � JH>FRBNRBA>RS 
F:; HBIDGS < [DR> 0 JHK G>PJ>HBG@HB? C:B==B 
34, F:; J>H>CBACK :>ECD<D=J:BP>R;TYK?=; 
MKFCD=G>O KN J>H>F<KMRS? IDA>C K:K 
>PCD=G>O. 
&:; HBIDGS < =GBUKDRBHRS? @=:D<K;? PS 
JH>F:BEB>P RB=D= F 421 S <D 
<NHS<DNBYKY>RRDP K=JD:R>RKK. 6 WGDP 
=:@AB> JHKV:KG> RBP NBJHD= = @CBNBRK>P 
<=>? G>?RKA>=CK? @=:D<KO <BVK? GH>ID<BRKO. 
 
D,* +&#&:* 0"'3*A * @<$-A*&$"31$4( 
)*"=,"## !4 #&5%0% 6,"/$*/"01 6-&,&60* 
+,&-".-* 5*)-&60* (,"6(&)), -&0&,4% 70* 
$"6&64 &'%6+%.*/"90 / 2"/*6*#&60* &0 
,"23*.$4( +,*/&)$4( )/*="0%3%> @*,#4 
FLUX. D&),&'$4% 6/%)%$*8 & +,*/&)$4( 
)/*="0%38( )"$4 $" 60,"$*A"( 6 18 +& 27. 
 
 
8HK JHKP>R>RKK RB=D=B = RBER>GBG>:LRSP 
V:BREDP (F:KRDO JHKP>HRD 2 P) K <H@AR@T 
@JHB<:;>PSP CHBRDP, =CDHD=GL JDFBAK RB=D=B 
I@F>G JHKI:KNKG>:LRD 70 :/PKR. 
6 NB<K=KPD=GK DG GKJB JHK<DFRDED F<KEBG>:;, 
IDACB >PCD=GLT 200 : PDM>G ISGL 
DJDHDMR>RB < G>A>RK> 3�4 PKR@G.  
6>:KAKRS HB=?DFB, @CBNBRRS> RB 
Q@RCUKDRB:LRS? FKBEHBPPB?, JD:@A>RS RB 
<S?DFRDP JHK=D>FKR>RKK RB=D=B. 
 

 
 
 

 
 
 
 
 
 
D,*$")3%5$&60*:  
B0<A%, )38 B3"$=" DN 25,  
$&#%, )%0"3* 959 04 041 
 
E+%A*"31$4% =3<'*$4 +&=,<5%$*8: 
F 430 S: 500*, 1500*, 1800*, 2000*,  

2500*, 3000* PP 
F 424 S: 500, 1500 PP 
F 425 S: 1500, 2000 PP 
F 426 S: 1500 PP 
 
* !>G < RB:KAKK =DDG<>G=G<@TY>O F>GB:K F:; 
RB=D=D< F 430 S-50/38. 
8HDAK> E:@IKRS JDEH@M>RK; JD =J>UKB:LRDP@ 
NBCBN@. 

 

L/*="0%31 F 414 *3* F 414 Ex  L/*="0%31 F 416 Ex, F 416-1 Ex 
*3* F 416-2 Ex 

L/*="0%31 F 417 *3* F 417 EL 

 

 

D&),&'$4% 6/%)%$*8 & +,*/&)$4( )/*="0%38( )"$4 $" 60,"$*A"( 6 18 +& 27.
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N"-6. ,"'&."8 
0%#+%,"0<," 
5*)-&60* 120°E. 

F%21'" $" /4(&)% 

G 1
1
/4", RBH@MRB; 

        

O*+ / C,*/"8 
)*"=,"##4 

O*+ 

<+3&0$%$*8 
!",*"$0 

N"0%,*"3 

6B: / /J:DGR>RK> / 
.BIDA>> CD:>=D 

# /$%B$%> 
0,<'4 / 

# +&)+80-
$*-" 

N"66" ?&#%, )%0"3* 

      
0:@IKRB 

JDEH@M>RK; 
700 PP 

0:@IKRB 
JDEH@M>RK;

1000 PP 

0:@IKRB 
JDEH@M>RK;

1200 PP 

F 430 S-41/38 P>?BRKA>=CD> 
 

1.4571/FPM/ETFE 41 PP 2,4 - 3,6 CE 430 20 107 430 20 110 430 20 112

         

F 430 S-41/37 Z P>?BRKA>=CD> 
 

1.4571/FPM/ETFE 41 PP 2,4 - 3,6 CE 430 20 407 430 20 410 430 20 412

         

F 430 S-50/38 P>?BRKA>=CD> 
 

1.4571/FPM/ETFE 50 PP 3,4 - 5,2 CE 430 20 307 430 20 310 430 20 312

         

F 430 S-50/45 Z P>?BRKA>=CD> 
 

1.4571/FPM/ETFE 50 PP 3,4 - 5,2 CE 430 20 207 430 20 210 430 20 212

         

         

F 424 S-43/38 I>N @J:DGR>RK; 
 

1.4571 / � / ETFE 41/43 PP 2,2 - 3,3 CE 424 20 007 424 20 010 424 20 012

         

F 424 S-43/37 Z I>N @J:DGR>RK; 
 

1.4571 / � / ETFE 41/43 PP 2,2 - 3,3 CE 424 20 107 424 20 110 424 20 112

         

F 424 S-50/45 Z I>N @J:DGR>RK; 
 

1.4571 / � / ETFE 50 PP 3,0 - 4,8 CE 424 20 207 424 20 210 424 20 212

          

          

F 425 S-41/34 P>?BRKA>=CD> 
 

<SCBAK<B>G 
99,98% DG 
DIZ>PB 

1.4571/FPM/ETFE 41 PP 3,0 -4,4 CE 425 20 008 425 20 011 425 20 013

          

          

F 426 S-41/38 P>?BRKA>=CD> 
 

#P>=KG>:L-
RSO RB=D= 1.4571/FPM/ETFE 41 PP 3,0 - 4,4 CE � 426 20 010 426 20 012

          

          

F 427 S-43/38 I>N @J:DGR>RK; 
 

#BRKGBH-
RSO RB=D= 1.4571 / � / ETFE 41/43 PP 2,2 - 3,3 CE 427 20 307 427 20 310 427 20 312

!
"
#
$
#
%

 &
'
(

 )
$
*
+
,

 -
[

 !
+
.
9
"
6
+
_
\
+
4

 #
3
"
'
-

 

 

L/*="0%31 F 457 *3* F 457 EL  L/*="0%31 F 458, F 458 EL,  
F 460 Ex *3* F 460 Ex EL 

L/*="0%31 F 458-1 *3*  
F 460-1 Ex 

 

 

8DCBNBG>:K $10% JHK G>PJ>HBG@H> <DFS 20°C. 
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8$&.$)!%+ #6+&+!-( $ !"#$#"1 5-.2% FLUX, 
8.+&!"[!"*+!!%1 &'( )$*+, - -[0$3$6'+!!%1  
-[ "'_2-!-+6$0$ #8'"6" -'- 0"#3+''$( # 
 

 

 
 
 

 

 

&BRRSO <BHKBRG RB=D=B 
DI>=J>AK<B>G ID:>> <S=DCKO 
HB=?DF! 

 
&BRRSO <BHKBRG RB=D=B 
DI>=J>AK<B>G ID:>> <S=DCKO 
EKFHB<:KA>=CKO RBJDH! 
 
#<>F>RK; D PBC=KPB:LRD 
FDJ@=GKPDO <;NCD=GK F:; RB=D=B K 
JHK<DFRDED F<KEBG>:; FBRS RB 
=GHBRKUB? 28 K 29. 

 

!B=D=S QKHPS FLUX, JH>FRBNRBA>RRS> F:; 
IDA>C K KNEDGD<:>RRS> KN B:TPKRK><DED 
=J:B<B AlMg5, HBNHBIDGBRS F:; J>H>CBACK 
R>OGHB:LRS? MKFCD=G>O = RKNCDO =G>J>RLT 
<DNEDHB>PD=GK. 
 
!B=D=S QKHPS FLUX, JH>FRBNRBA>RRS> F:; 
IDA>C K KNEDGD<:>RRS> KN ?B=G>::D; #, 
HBNHBIDGBRS F:; JHKP>R>RK; < [DR> 0 JHK 
G>PJ>HBG@HB? C:B==B 34, F:; J>H>CBACK 
:>ECD<D=J:BP>R;TYK?=; MKFCD=G>O KN 
J>H>F<KMRS? IDA>C K >PCD=G>O. ,HDP> GDED, 
PBG>HKB: ?B=G>::DO # DI:BFB>G =GDOCD=GLT C 
<DNF>O=G<K;P ID:LVKR=G<B CK=:DG K 
Y>:DA>O, DI>=J>AK<B; @RK<>H=B:LRD> 
JHKP>R>RK> RB=D=D< WGDED GKJB. 
 
D,* +&#&:* 0"'3*A * @<$-A*&$"31$4( 
)*"=,"## !4 #&5%0% 6,"/$*/"01 6-&,&60* 
+,&-".-* 5*)-&60* (,"6(&)), -&0&,4% 70* 
$"6&64 &'%6+%.*/"90 / 2"/*6*#&60* &0 
,"23*.$4( +,*/&)$4( )/*="0%3%> @*,#4 
FLUX. D&),&'$4% 6/%)%$*8 & +,*/&)$4( 
)/*="0%38( )"$4 $" 60,"$*A"( 6 18 +& 27. 
 
8HK JHKP>R>RKK RB=D=B = RBER>GBG>:LRSP 
V:BREDP (F:KRDO JHKP>HRD 2 P) K <H@AR@T 
@JHB<:;>PSP CHBRDP, =CDHD=GL JDFBAK RB=D=B 
I@F>G JHKI:KNKG>:LRD 70 :/PKR. 
6 NB<K=KPD=GK DG GKJB JHK<DFRDED F<KEBG>:;, 
IDACB >PCD=GLT 200 : PDM>G ISGL 
DJDHDMR>RB < G>A>RK> 3�4 PKR@G.  
6>:KAKRS HB=?DFB, @CBNBRRS> RB 
Q@RCUKDRB:LRS? FKBEHBPPB?, JD:@A>RS RB 
<S?DFRDP JHK=D>FKR>RKK RB=D=B. 

 

D,*$")3%5$&60*:  
B0<A%, )38 B3"$=" DN 25.  
?&#%, )%0"3* 959 04 039 
 
E+%A*"31$4% =3<'*$4 
+&=,<5%$*8: 
F 430 AL-41/38 K F 430 AL-41/37 Z:  
500, 1500, 1800, 2000 PP 
 

8HDAK> E:@IKRS JDEH@M>RK;  
JD =J>UKB:LRDP@ NBCBN@. 
 
 
 
 
 
 
 

D,*$")3%5$&60*:  
B0<A%, )38 B3"$=" DN 25.  
?&#%, )%0"3* 959 04 043 
 

8HDAK> E:@IKRS JDEH@M>RK;  
JD =J>UKB:LRDP@ NBCBN@. 
 

L/*="0%31 F 414 *3* F 414 Ex  L/*="0%31 F 416 Ex, F 416-1 Ex 
*3* F 416-2 Ex 

L/*="0%31 F 417 *3* F 417 EL 

 

 

8DFHDIRS> =<>F>RK; D JHK<DFRS? F<KEBG>:;? FBRS RB =GHBRKUB? = 18 JD 27.
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N"-6. ,"'&."8 
0%#+%,"0<," 
5*)-&60* 120°E 
($" -&,&0-*> +%,*&)).  

F%21'" $" /4(&)% 
G 1

1
/4", RBH@MRB; 

        

O*+ / C,*/"8 
)*"=,"##4 

O*+ 

<+3&0$%$*8 
!",*"$0 

N"0%,*"3 

6B: / /J:DGR>RK> / 
.BIDA>> CD:>=D 

# /$%B$%> 
0,<'4  

N"66" ?&#%, )%0"3* 

      
0:@IKRB 

JDEH@M>RK; 
700 PP 

0:@IKRB 
JDEH@M>RK;

1000 PP 

0:@IKRB 
JDEH@M>RK;

1200 PP 

F 430 AL-41/38 P>?BRKA>=CD> 
 

1.4571 / NBR / ETFE 41 PP 1,2 - 1,7 CE 430 10 107 430 10 110 430 10 112

         

F 430 AL-41/37 Z P>?BRKA>=CD> 
 

1.4571 / NBR / ETFE 41 PP 1,2 - 1,7 CE 430 10 407 430 10 410 430 10 412

         

F 430 AL-50/38 P>?BRKA>=CD> 
 

1.4571 / NBR / ETFE 50 PP 1,5 - 2,1 CE 430 10 307 430 10 310 430 10 312

         

         

         

         

         

         

         

         

         

N"-6. ,"'&."8 
0%#+%,"0<," 
5*)-&60* 120°E. 

F%21'" $" /4(&)% 

G 1
1
/4", RBH@MRB; 

        

O*+ / C,*/"8 
)*"=,"##4 

O*+ 

<+3&0$%$*8 
!",*"$0 

N"0%,*"3 

6B: / /J:DGR>RK> / 
.BIDA>> CD:>=D 

# /$%B$%> 
0,<'4  

N"66" ?&#%, )%0"3* 

      
0:@IKRB 

JDEH@M>RK; 
700 PP 

0:@IKRB 
JDEH@M>RK;

1000 PP 

0:@IKRB 
JDEH@M>RK;

1200 PP 

F 430 HC-40/38 P>?BRKA>=CD> 
 

HC / FPM / ETFE 40 PP 2,3 - 3,5 CE 430 30 107 430 30 110 430 30 112

         

         

         

         

         

         

         

         

!
"
#
$
#
%

 &
'
(

 )
$
*
+
,

 -
[

 "
'
_
2
-
!
-
+
6
$
0$

 #
8
'
"
6
"

 -
'
-

 0
"
#
3
+
'
'
$
(

 #
 

L/*="0%31 F 457 *3* F 457 EL  
L/*="0%31 F 458, F 458 EL,  
F 460 Ex *3* F 460 Ex EL 

L/*="0%31 F 458-1 *3*  
F 460-1 Ex 

 

 

8DCBNBG>:K $10% JHK G>PJ>HBG@H> <DFS 20°C. 
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8$&.$)!%+ #6+&+!-( $ !"#$#"1 5-.2% FLUX,  
8.+&!"[!"*+!!%1 &'( )$*+, - -[0$3$6'+!!%1  
-[ 8$'-8.$8-'+!" (..) 

 

 
 
 

 

 

&BRRSO <BHKBRG RB=D=B 
DI>=J>AK<B>G ID:>> <S=DCKO 
HB=?DF! 

 
&BRRSO <BHKBRG RB=D=B 
DI>=J>AK<B>G ID:>> <S=DCKO 
EKFHB<:KA>=CKO RBJDH! 
 
#<>F>RK; D PBC=KPB:LRD 
FDJ@=GKPDO <;NCD=GK F:; RB=D=B K 
JHK<DFRDED F<KEBG>:; FBRS RB 
=GHBRKUB? 28 K 29. 

 

 
!B=D=S QKHPS FLUX, JH>FRBNRBA>RRS> F:; 
IDA>C K KNEDGD<:>RRS> KN JD:KJHDJK:>RB 
(..), HBNHBIDGBRS F:; J>H>CBACK CBC 
?KPKA>=CK BEH>==K<RS? <>Y>=G<, GBC K GBCK? 
MKFCD=G>O = RKNCDO =G>J>RLT 
<DNEDHB>PD=GK, CBC CK=:DGS K Y>:DAK, B 
GBCM> MKFCD=G>O = RBKID:>> RKNCDO 
<;NCD=GLT K R>OGHB:LRS? MKFCD=G>O. 
 
E +&#&:19 @<$-A*&$"31$4( )*"=,"## 
!4 #&5%0% 6,"/$*/"01 6-&,&60* 
+,&-".-* 5*)-&60* (,"6(&)), -&0&,4% 70* 
$"6&64 &'%6+%.*/"90 / 2"/*6*#&60* &0 
,"23*.$4( +,*/&)$4( )/*="0%3%> 
@*,#4 FLUX. D&),&'$4% 6/%)%$*8 & 
+,*/&)$4( )/*="0%38( )"$4 $" 
60,"$*A"( 6 18 +& 27. 
 
8HK JHKP>R>RKK RB=D=B = RBER>GBG>:LRSP 
V:BREDP (F:KRDO JHKP>HRD 2 P) K <H@AR@T 
@JHB<:;>PSP CHBRDP, =CDHD=GL JDFBAK 
RB=D=B I@F>G JHKI:KNKG>:LRD 70 :/PKR. 
6 NB<K=KPD=GK DG GKJB JHK<DFRDED 
F<KEBG>:;, IDACB >PCD=GLT 200 : PDM>G 
ISGL DJDHDMR>RB < G>A>RK> 3�4 PKR@G.  
6>:KAKRS HB=?DFB, @CBNBRRS> RB 
Q@RCUKDRB:LRS? FKBEHBPPB?, JD:@A>RS RB 
<S?DFRDP JHK=D>FKR>RKK RB=D=B. 

 

 
 
 
 

D,*$")3%5$&60*:  
B0<A%, )38 B3"$=" DN 25, 
$&#%, )%0"3* 959 04 052 
 
E+%A*"31$4% =3<'*$4 
+&=,<5%$*8: 
F 430 ..-40/33:  
500, 1500, 1800, 2000 PP 
 
F 430 ..-50/38:  
500, 1500, 1800, 2000, 2500, 3000 PP
 
F 424 PP-41/36 K -50/38:  
500, 1500 PP 
 
8HDAK> E:@IKRS JDEH@M>RK;  
JD =J>UKB:LRDP@ NBCBN@. 
 

L/*="0%31 F 414 *3* F 414 Ex  
L/*="0%31 F 416 Ex, F 416-1 Ex 

*3* F 416-2 Ex 
L/*="0%31 F 417 *3* F 417 EL 

 

 

8DFHDIRS> =<>F>RK; D JHK<DFRS? F<KEBG>:;? FBRS RB =GHBRKUB? = 18 JD 27.



FLUX 
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N"-6. ,"'&."8 
0%#+%,"0<," 
5*)-&60* 50°E. 
F%21'" $" /4(&)% 

G 1
1
/4", RBH@MRB; 

        

O*+ / C,*/"8 
)*"=,"##4 

O*+ 

<+3&0$%$*8 
!",*"$0 

N"0%,*"3 

6B: / /J:DGR>RK> / 
.BIDA>> CD:>=D 

# /$%B$%> 
0,<'4 / 

# +&)+80-
$*-" 

N"66" ?&#%, )%0"3* 

      
0:@IKRB 

JDEH@M>RK; 
700 PP 

0:@IKRB 
JDEH@M>RK;

1000 PP 

0:@IKRB 
JDEH@M>RK;

1200 PP 

F 430 FF-40/33 P>?BRKA>=CD> 
 

!# / FPM / ETFE 40 PP 1,1 - 1,6 CE 430 40 107 430 40 110 430 40 112

         

F 430 FF-40/33 Z P>?BRKA>=CD> 
 

!# / FPM / ETFE 40 PP 1,1 - 1,6 CE 430 40 407 430 40 410 430 40 412

         

F 430 FF-50/38 P>?BRKA>=CD> 
 

!# / FPM / ETFE 50 PP 1,1 - 1,7 CE 430 40 307 430 40 310 430 40 312

         

F 430 FF-50/43 Z P>?BRKA>=CD> 
 

!# / FPM / ETFE 50 PP 1,1 - 1,7 CE 430 40 207 430 40 210 430 40 212

         

         

F 424 FF-41/36 I>N @J:DGR>RK; 
 

!# / � / ETFE 40/41 PP 0,8 - 1,2 CE 424 40 007 424 40 010 424 40 012

         

F 424 FF-41/35 Z I>N @J:DGR>RK; 
 

!# / � / ETFE 40/41 PP 0,8 - 1,2 CE 424 40 107 424 40 110 424 40 112

         

F 424 FF-50/38 I>N @J:DGR>RK; 
 

!# / � / ETFE 50 PP 0,9 - 1,6 CE 424 40 207 424 40 210 424 40 212

          

F 424 FF-50/43 Z I>N @J:DGR>RK; 
 

!# / � / ETFE 50 PP 0,9 - 1,6 CE 424 40 307 424 40 310 424 40 312

          

          

F 425 FF-50/34 P>?BRKA>=CD> 
 

<SCBAK<B>G 
99,98% DG 
DIZ>PB 

!# / FPM / ETFE 50 PP 1,6 -2,3 CE 425 40 048 425 40 051 425 40 053

          

          

F 426 FF-50/33 P>?BRKA>=CD> 
 

#P>=KG>:L-
RSO RB=D= 

!# / FPM / ETFE 50 PP 1,4 - 2,1 CE � 426 40 001 426 40 002

          

          

          

!
"
#
$
#
%

 &
'
(

 )
$
*
+
,

 -
[

 8
$
'
-
8
.
$
8
-
'
+
!
"

 

 

L/*="0%31 F 457 *3* F 457 EL  L/*="0%31 F 458, F 458 EL,  
F 460 Ex *3* F 460 Ex EL 

L/*="0%31 F 458-1 *3*  
F 460-1 Ex 

 

 

8DCBNBG>:K $10% JHK G>PJ>HBG@H> <DFS 20°C. 
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8$&.$)!%+ #6+&+!-( $ !"#$#"1 5-.2% FLUX,  
8.+&!"[!"*+!!%1 &'( )$*+, - -[0$3$6'+!!%1  
-[ 8$'-6-!-'-&+!5'/$.-&" (PVDF) 

 

 

 

&BRRSO <BHKBRG RB=D=B DI>=J>AK<B>G 
ID:>> <S=DCKO HB=?DF! 

 
&BRRSO <BHKBRG RB=D=B DI>=J>AK<B>G 
ID:>> <S=DCKO EKFHB<:KA>=CKO RBJDH!
 
#<>F>RK; D PBC=KPB:LRD FDJ@=GKPDO 
<;NCD=GK F:; RB=D=B K JHK<DFRDED 
F<KEBG>:; FBRS RB =GHBRKUB? 28 K 29.

 

 
!B=D=S QKHPS FLUX, JH>FRBNRBA>RRS> 
F:; IDA>C K KNEDGD<:>RRS> KN 
JD:K<KRK:KF>RQ:@DHKFB (PVDF), 
HBNHBIDGBRS F:; J>H>CBACK ?KPKA>=CK 
BEH>==K<RS? <>Y>=G< K GBCK? MKFCD=G>O = 
RKNCDO =G>J>RLT <DNEDHB>PD=GK, CBC 
CK=:DGS, CDRU>RGHKHD<BRRS> CK=:DGS K 
Y>:DAK, B GBCM> MKFCD=GK = RBKID:>> 
RKNCDO <;NCD=GLT K R>OGHB:LRS> MKFCD=GK. 
 
E +&#&:19 @<$-A*&$"31$4( )*"=,"## 
!4 #&5%0% 6,"/$*/"01 6-&,&60* 
+,&-".-* 5*)-&60* (,"6(&)), -&0&,4% 
70* $"6&64 &'%6+%.*/"90 / 
2"/*6*#&60* &0 ,"23*.$4( +,*/&)$4( 
)/*="0%3%> @*,#4 FLUX. D&),&'$4% 
6/%)%$*8 & +,*/&)$4( )/*="0%38( 
)"$4 $" 60,"$*A"( 6 18 +& 27. 
 
 
8HK JHKP>R>RKK RB=D=B = RBER>GBG>:LRSP 
V:BREDP (F:KRDO JHKP>HRD 2 P) K <H@AR@T 
@JHB<:;>PSP CHBRDP, =CDHD=GL JDFBAK 
RB=D=B I@F>G JHKI:KNKG>:LRD 70 :/PKR. 
6 NB<K=KPD=GK DG GKJB JHK<DFRDED 
F<KEBG>:;, IDACB >PCD=GLT 200 : PDM>G 
ISGL DJDHDMR>RB < G>A>RK> 3�4 PKR@G.  
6>:KAKRS HB=?DFB, @CBNBRRS> RB 
Q@RCUKDRB:LRS? FKBEHBPPB?, JD:@A>RS RB 
<S?DFRDP JHK=D>FKR>RKK RB=D=B. 

 

 
 
 
 
 
 
 
 

D,*$")3%5$&60*: B0<A%, )38 B3"$=" 
DN 25, $&#%, )%0"3* 959 04 102 
 
E+%A*"31$4% =3<'*$4 +&=,<5%$*8: 
F 430 .VDF-40/33,  
Z: 500, 1500, 1800, 2000 PP 
 
F 430 .VDF-50/38,  
Z: 500, 1500, 1800, 2000, 2500, 3000 PP 
 
F 424 PVDF-41/36 K �50/38:  
500, 1500 PP 
 
8HDAK> E:@IKRS JDEH@M>RK;  
JD =J>UKB:LRDP@ NBCBN@. 
 

L/*="0%31 F 414 *3* F 414 Ex  
L/*="0%31 F 416 Ex, F 416-1 Ex 

*3* F 416-2 Ex 
L/*="0%31 F 417 *3* F 417 EL 

 

 

8DFHDIRS> =<>F>RK; D JHK<DFRS? F<KEBG>:;? FBRS RB =GHBRKUB? = 18 JD 27.



FLUX 

 17

 

N"-6. ,"'&."8 
0%#+%,"0<," 
5*)-&60* 100°E. 
F%21'" $" /4(&)% G 

1
1
/4", RBH@MRB; 

        

O*+ / C,*/"8 
)*"=,"##4 

O*+ 

<+3&0$%$*8 
!",*"$0 

N"0%,*"3 

6B: / /J:DGR>RK> / 
.BIDA>> CD:>=D 

# /$%B$%> 
0,<'4 / 

# +&)+80-
$*-" 

N"66" ?&#%, )%0"3* 

      
0:@IKRB 

JDEH@M>RK; 
700 PP 

0:@IKRB 
JDEH@M>RK;

1000 PP 

0:@IKRB 
JDEH@M>RK;

1200 PP 

F 430 FVDF-40/33 P>?BRKA>=CD> 
 

!# / FPM / ETFE 40 PP 1,4 - 2,0 CE 430 60 107 430 60 110 430 60 112

         

F 430 FVDF-40/33 Z P>?BRKA>=CD> 
 

!# / FPM / ETFE 40 PP 1,4 - 2,0 CE 430 60 407 430 60 410 430 60 412

         

F 430 FVDF-50/38 P>?BRKA>=CD> 
 

!# / FPM / ETFE 50 PP 1,7 - 2,5 CE 430 60 307 430 60 310 430 60 312

         

F 430 FVDF-50/43 Z P>?BRKA>=CD> 
 

!# / FPM / ETFE 50 PP 1,7 - 2,5 CE 430 60 207 430 60 210 430 60 212

         

         

F 424 FVDF-41/36 I>N @J:DGR>RK; 
 

!# / � / ETFE 40/41 PP 1,1 - 1,6 CE 424 60 007 424 60 010 424 60 012

         

F 424 FVDF-41/35 Z I>N @J:DGR>RK; 
 

!# / � / ETFE 40/41 PP 1,1 - 1,6 CE 424 60 107 424 60 110 424 60 112

         

F 424 FVDF-50/38 I>N @J:DGR>RK; 
 

!# / � / ETFE 50 PP 1,4 - 2,2 CE 424 60 207 424 60 210 424 60 212

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

!
"
#
$
#
%

 &
'
(

 )
$
*
+
,

 -
[

 8
$
'
-
6
-
!
-
'
-
&
+
!
5
'
/
$
.
-
&
"

 

 
 

L/*="0%31 F 457 *3* F 457 EL  L/*="0%31 F 458, F 458 EL,  
F 460 Ex *3* F 460 Ex EL 

L/*="0%31 F 458-1 *3*  
F 460-1 Ex 

 

 

8DCBNBG>:K $10% JHK G>PJ>HBG@H> <DFS 20°C. 
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8$&.$)!%+ #6+&+!-( $ ,$''+,3$.!%1  
&6-0"3+'(1 5-.2% FLUX 
 

C&33%-0&,$4% )/*="0%3* /& 
/2,4/&2":*:%$$&# *6+&3$%$** 
(","-0%,*2<9068 -&#+"-0$&> 
-&$60,<-A*%>, *#%90 +,&.$<9 )/&>$<9 
2":*0$<9 "39#*$*%/<9 &'&3&.-< * 
&'3")"90 &.%$1 $*2-*# <,&/$%# B<#". 
E%,0*@*A*,&/"$4 * "00%60&/"$4 
6&=3"6$& %/,&+%>6-*# 60"$)",0"# 
ATEX 100 (94/9/EC). 
P#%90 <6&/%,B%$60/&/"$$<9 6*60%#< 
/%$0*38A**, -&0&,"8 &'%6+%.*/"%0 
&+0*#"31$&% &(3"5)%$*% * =","$0*,<%0 
+,&)&35*0%31$4> 6,&- 63<5'4. 
E%,0*@*-"0 QE & +,&/%)%$** *6+40"$*>  
PTB 97 ATEX 1035. 
 

 
 
 
 
 
 
 
L/*="0%31 F 460-1 Ex 
RBJHKP>H, = RB=D=DP  
F 424 S-41/38 

 
6=> PDF>:K  F<KEBG>:>O KP>TG <NHS<DNBYKY>RRD> 
K=JD:R>RK> =DE:B=RD #GBRFBHG@ II 2G E+x de IIC T6, C:B== 
NBYKGS I F:; RBJH;M>RK; 240, 230 K:K 110 6, C:B== NBYKGS III 
F:; RBJH;M>RK; 24 K:K 12 6. 
-=C:TA>RK>P ;<:;>G=; F<KEBG>:L F 460-1 Ex RB RBJH;M>RK> 
110 6: <NHS<DNBYKY>RRD> K=JD:R>RK> =DE:B=RD #GBRFBHG@ II 
2G E+x de IIC T5. 
)HSNEDNBYKY>RRD> K=JD:R>RK> < =DDG<>G=G<KK = IP 55. 
8D=GB<:;TG=; = HBNPSCBTYKP @=GHDO=G<DP K:K I>N R>ED. 
#D>FKRKG>:LRSO CBI>:L JKGBRK; F:KRDO 5 P. 6BHKBRGS RB 
RBJH;M>RK> 240, 230 K 110 6 @CDPJ:>CGD<BRRDO VG>J=>:LRDO 
<K:CDO = J:B<CDO JH>FD?HBRKG>:LRDO <=GB<CDO 
(R><NHS<DNBYKY>RRD> K=JD:R>RK>), <BHKBRGS RB RBJH;M>RK> 
42, 24 K 12 6 I>N JH>FD?HBRKG>:LRDO <=GB<CK. 
8HKEDFRS F:; JHKP>R>RK; < [DR> 1 (F:; J>H>CBACK 
:>ECD<D=J:BP>R;TYK?=; MKFCD=G>O RB=D=BPK, 
KNEDGD<:>RRSPK KN R>HMB<>TY>O =GB:K K:K ?B=G>::D; #). 
6BHKBRG RB 230 6 BGG>=GD<BR =DE:B=RD #GBRFBHGBP VDE. 
 

L/*="0%31 F 460 Ex 
RBJHKP>H, = RB=D=DP  
F 424 S-43/38 

 
 
 
 
 
 

?K!P?CI:

&<KEBG>:L F 460 Ex EL, HBIDGBTYKO DG 
RBJH;M>RK; 230 6, KP>>G @=GHDO=G<B 
I>==G@J>RABGDO H>E@:KHD<CK AB=GDGS <HBY>RK; K 
DGC:TA>RK; DG =>GK JHK JBF>RKK RBJH;M>RK;. 



FLUX 
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O*+ N&:$&601 ?"+,85%$*% R"60&0" N"66" 

!4-39."0%31 
2":*04 

)/*="0%38 

?&#%, )%0"3* 

!",*"$0 

      

= HBNPSCBTYKP 
@=GHDO=G<DP 

= I>==G@J>RABGSP 
H>E@:;GDHDP 

AB=GDGS <HBY>RK; 

= HBNPSCBTYKP 
@=GHDO=G<DP 

I>N I>==G@J>R-
ABGDED H>E@:;GDHB 
AB=GDGS <HBY>RK; 

I>N HBNPSCBT-
Y>ED @=GHDO=G<B 

I>N I>==G@J>R-
ABGDED H>E@:;GDHB 
AB=GDGS <HBY>RK;

F 460 Ex 460 6G 240 6 50 0U 5,1 CE F<@?VGSHLCD<SO � 460 00 005 460 00 000 
         

F 460 Ex 460 6G 230 6 50 0U 5,1 CE F<@?VGSHLCD<SO � 460 00 006  460 00 001 
         

F 460 Ex EL 460 6G 230 6 50 0U 5,1 CE F<@?VGSHLCD<SO 460 00 028   � � 
         

F 460 Ex 460 6G 110 6 50 0U 5,1 CE F<@?VGSHLCD<SO � 460 00 007 460 00 002 
         

F 460 Ex 460 6G 42 6 50 0U 5,1 CE F<@?VGSHLCD<SO � 460 00 030 � 
         

F 460 Ex 410 6G 24 6 DC** 5,1 CE DFRDVGSHLCD<SO � � 460 00 003 
         

F 460 Ex 230 6G 12 6 DC** 5,1 CE DFRDVGSHLCD<SO � � 460 00 004 
         

         

         

         

O*+ N&:$&601 ?"+,85%$*% R"60&0" N"66" 

!4-39."0%31 
2":*04 

)/*="0%38 

?&#%, )%0"3* 

!",*"$0 

      
= HBNPSCBTYKP 
@=GHDO=G<DP 

I>N HBNPSCBTY>ED 
@=GHDO=G<B 

F 460-1 Ex 700 6G 240 6 50�60 0U 5,9 CE F<@?VGSHLCD<SO 460 01 003 460 01 000 
        

F 460-1 Ex 700 6G 230 6 50 0U 5,9 CE F<@?VGSHLCD<SO 460 01 004 460 01 001 
        

F 460-1 Ex 700 6G 110 6* 50�60 0U 5,9 CE F<@?VGSHLCD<SO 460 01 005 460 01 002 
        

        

        
        

,
$
'
'
+
,
3
$
.
!
%
+

 &
'
-
0"
3
+
'
-

 F
 4

6
0
 E

X
 -

 F
 4

6
0

-1
 E

X
 

* ,:B== G>PJ>HBG@H 35 
** 8D=GD;RRSO GDC 

 
&<KEBG>:K F:; FH@EK? RBJH;M>RKO K/K:K AB=GDG 
JD=GB<:;TG=; JD =J>UKB:LRDP@ NBCBN@. 
 
D,*$")3%5$&60*: 
 
E&%)*$*0%31$"8 /*3-" -,<=3&=& 6%.%$*8 
6&=3"6$& E0"$)",0< EQQ, <NHS<DNBYKY>RRD> 
K=JD:R>RK> =DE:B=RD #GBRFBHG@ E+x de IIC T6, 
GH>?VGSHLCD<B;, 220�240 6, C:B== NBYKGS IP 65. 
O*+ �Stahl�, $&#%, )%0"3* 937 01 018 
O*+ �!!E�, $&#%, )%0"3* 937 01 017 
 
S0%+6%31$4> ,"2;%# 6&=3"6$& E0"$)",0< EQQ, 
<NHS<DNBYKY>RRD> K=JD:R>RK> =DE:B=RD #GBRFBHG@ 
E+x de IIC T6, GH>?VGSHLCD<SO, 220�240 6, C:B== 
NBYKGS IP 65. 
O*+ �Stahl�, $&#%, )%0"3* 937 50 022 
O*+ �!!E�, $&#%, )%0"3* 937 50 027 
 
D,&/&) 2"2%#3%$*8 < CDPJ:>CG> = NBMKPDP 
«B::KEBGDH», F:KRDO 2 P,  
$&#%, )%0"3* 931 90 008 
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8$&.$)!%+ #6+&+!-( $ ,$''+,3$.!%1  
&6-0"3+'(1 5-.2% FLUX 
C&33%-0&,$4% )/*="0%3* (","-0%,*2<9068 
-&#+"-0$&> -&$60,<-A*%>, *#%90 +,&.$<9 
)/&>$<9 2":*0$<9 "39#*$*%/<9 &'&3&.-< * 
&'3")"90 &.%$1 $*2-*# <,&/$%# B<#".  
P#%90 <6&/%,B%$60/&/"$$<9 6*60%#" 
/%$0*38A**, -&0&,"8 &'%6+%.*/"%0 
&+0*#"31$&% &(3"5)%$*% * =","$0*,<%0 
+,&)&35*0%31$4> 6,&- 63<5'4. 
D&3$&6019 2"-,40"8, &(3"5)"%#"8 
/%$0*380&,&# -&$60,<-A*8 )/*="0%38 * 
6+%A*"31$&% "$0*-&,,&2*>$&% +&-,40*% 
)%3"90 70< #&)%31 &6&'%$$& +,*=&)$&> 
)38 +,*#%$%$*8 / 2&$"( 6 -&,,&2*>$4#* 
*6+",%$*8#*. 

 

 
 
 
 
 
 
 
L/*="0%31 F 458 
RBJHKP>H, = RB=D=DP  
F 430 AL-41/38 

 
 
 
 
 
 
,D::>CGDHRS> W:>CGHDF<KEBG>:K RB RBJH;M>RK> 240, 230 K:K 
110 6, C:B== NBYKGS I, RB RBJH;M>RK> 24 K:K 12 6, C:B== 
NBYKGS III.  
)HSNEDNBYKY>RRD> K=JD:R>RK> IP 55.  
8D=GB<:;TG=; = HBNPSCBTYKP @=GHDO=G<DP K:K I>N 
HBNPSCBTY>ED @=GHDO=G<B.  
#D>FKRKG>:LRSO CBI>:L JKGBRK; F:KRDO 5 P. 6BHKBRGS RB 
RBJH;M>RK> 240, 230 K 110 6 =RBIM>RS J:B<CDO 
JH>FD?HBRKG>:LRDO <=GB<CDO. 6BHKBRGS RB RBJH;M>RK> 24 K:K 
12 6 I>N J:B<CDO JH>FD?HBRKG>:LRDO <=GB<CK.  
#J>UKB:LRD> BRGKCDHHDNKORD> JDCHSGK>. 
6BHKBRG RB 230 6 BGG>=GD<BR =DE:B=RD #GBRFBHGBP VDE. 
 
 
 
 

L/*="0%31 F 458-1 
RBJHKP>H, = RB=D=DP  
F 426 S-41/38 

 
 
 
 
 
 
 
 

 

?K!P?CI:

&<KEBG>:L F 458 EL, HBIDGBTYKO DG RBJH;M>RK; 
230 6, KP>>G @=GHDO=G<B I>==G@J>RABGDO 
H>E@:KHD<CK AB=GDGS <HBY>RK; K DGC:TA>RK; DG 
=>GK JHK JBF>RKK RBJH;M>RK;. 



FLUX 
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O*+ N&:$&601 ?"+,85%$*% R"60&0" N"66" 

!4-39."0%31 
2":*04 

)/*="0%38 

?&#%, )%0"3* 

!",*"$0 

      

= HBNPSCBTYKP 
@=GHDO=G<DP 

= I>==G@J>RABGSP 
H>E@:;GDHDP 

AB=GDGS <HBY>RK; 

= HBNPSCBTYKP 
@=GHDO=G<DP 
I>N I>==G@J>R-

ABGDED H>E@:;GDHB 
AB=GDGS <HBY>RK; 

I>N HBNPSCBT-
Y>ED @=GHDO=G<B 
I>N I>==G@J>R-

ABGDED H>E@:;GDHB 
AB=GDGS <HBY>RK;

F 458 460 6G 240 6 50 0U 5,1 CE F<@?VGSHLCD<SO � 458 00 005 458 00 000 
         

F 458 EL 460 6G 230 6 50 0U 5,1 CE F<@?VGSHLCD<SO � 458 00 006  458 00 001 
         

F 458 460 6G 230 6 50 0U 5,1 CE F<@?VGSHLCD<SO 458 00 027 � � 
         

F 458  460 6G 110 6 50 0U 5,1 CE F<@?VGSHLCD<SO � 458 00 007* 458 00 002 
         

F 458 410 6G 24 6 DC  5,1 CE DFRDVGSHLCD<SO � � 458 00 003 
         

F 458  230 6G 12 6 DC  5,1 CE DFRDVGSHLCD<SO � � 458 00 004 
         

         

         

         

O*+ N&:$&601 ?"+,85%$*% R"60&0" N"66" 

!4-39."0%31 
2":*04 

)/*="0%38 

?&#%, )%0"3* 

!",*"$0 

      
= HBNPSCBTYKP 
@=GHDO=G<DP 

I>N HBNPSCBTY>ED 
@=GHDO=G<B 

F 458-1 700 6G 240 6 50 0U 5,9 CE F<@?VGSHLCD<SO 458 01 003 458 01 000 
        

F 458-1 700 6G 230 6 50 0U 5,9 CE F<@?VGSHLCD<SO 458 01 004 458 01 001 
        

F 458-1 700 6G 110 6 50 0U 5,9 CE F<@?VGSHLCD<SO 458 01 005* 458 01 002 
        

        

      *3D:LCD RB 50 0U  
        

,
$
'
'
+
,
3
$
.
!
%
+

 &
'
-
0"
3
+
'
-

 F
 4

5
8
 -

 F
 4

5
8

-1
 

&<KEBG>:K F:; FH@EK? RBJH;M>RKO K/K:K AB=GDG  
JD=GB<:;TG=; JD =J>UKB:LRDP@ NBCBN@. 

 
 
 
 
 
 
 
 
 
 
 
 

!
?
P
N
I
?
P
Q

! L38 +%,%-".-* 
3%=-&/&6+3"#%$89:*(68 
5*)-&60%> * )38 ,"'&04 / 
&+"6$4( 2&$"( $%&'(&)*#& 
+,*#%$801 )/*="0%3* /& 
/2,4/&2":*:%$$&# 
*6+&3$%$**. 
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8$&.$)!%+ #6+&+!-( $ ,$''+,3$.!%1  
&6-0"3+'(1 5-.2% FLUX 
 
 
 
C&33%-0&,$4% )/*="0%3* 
(","-0%,*2<9068 -&#+"-0$&> 
-&$60,<-A*%>, &+0*#"31$&> 6*60%#&> 
&(3"5)%$*8, $*2-*# <,&/$%# B<#", 
)3*0%31$4# 6,&-&# 63<5'4. 
P6-39.*0%31$& 3%=-*> /%6 * +,&60&0" / 
&',":%$** &'%6+%.*/"90 <$*/%,6"31$&% 
+,*#%$%$*% $"6&6&/ 70&=& 0*+". 

 

 
 
 
 
 
L/*="0%31 F 417 
RBJHKP>H, = RB=D=DP  
F 430 ..-40/33 

L/*="0%31 F 457 
RBJHKP>H, = RB=D=DP  
F 430 ..-50/43 Z 

 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
,D::>CGDHRS> F<KEBG>:K RB RBJH;M>RK> 240, 230, 110 6.  
# F<DORDO KND:;UK>O < =DDG<>G=G<KK = C:B==DP NBYKGS II, =D 
<=GHD>RRSP G>HPD<SC:TABG>:>P. )HSNEDNBYKY>RRD> 
K=JD:R>RK> < =DDG<>G=G<KK = IP 44 (GKJ F 417) K:K IP24 (GKJ 
F 457).  
8D=GB<:;>G=; = I>==G@J>RABGSP H>E@:;GDHDP AB=GDGS 
<HBY>RK; K:K I>N GBCDED H>E@:;GDHB.  
CD>FKRKG>:LRSO CBI>:L JKGBRK; F:KRDO 5 P =RBIM>R 
F<@?VGSHLCD<DO VG>J=>:LRDO <K:CDO.  
.BNHBIDGBRS =DE:B=RD #GBRFBHG@ VDE 0700. 6BHKBRG RB 230 6 
BGG>=GD<BR =DE:B=RD #GBRFBHGBP VDE K SEV. 



FLUX 
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O*+ N&:$&601 ?"+,85%$*% R"60&0" N"66" 
?&#%, )%0"3* 

!",*"$0 

     

= I>==G@J>RABGSP  
H>E@:;GDHDP AB=GDGS 

<HBY>RK; 

I>N I>==G@J>RABGDED 
H>E@:;GDHB AB=GDGS 

<HBY>RK; 

F 417 420 6G 240 6 50 0U 2,4 CE � 417 01 402 
       

F 417 EL 420 6G 240 6 50 0U 2,4 CE 417 01 406 � 
       

F 417 450 6G 230 6 50 0U 2,4 CE � 417 01 004 
       

F 417 EL 450 6G 230 6 50 0U 2,4 CE 417 01 012 � 
       

F 417 350 6G 110 6 50 0U 2,4 CE � 417 01 302 
       

F 417 EL 350 6G 110 6 50 0U 2,4 CE 417 01 307 � 
       

       

       
       

O*+ N&:$&601 ?"+,85%$*% R"60&0" N"66" 
?&#%, )%0"3* 

!",*"$0 

     

= HBNPSCBTYKP 
@=GHDO=G<DP 

= I>==G@J>RABGSP 
H>E@:;GDHDP 

AB=GDGS <HBY>RK; 

= HBNPSCBTYKP 
@=GHDO=G<DP 

I>N I>==G@J>R-
ABGDED H>E@:;GDHB 
AB=GDGS <HBY>RK; 

I>N HBNPSCBTY>ED 
@=GHDO=G<B 

I>N I>==G@J>R-
ABGDED H>E@:;GDHB 
AB=GDGS <HBY>RK; 

F 457 800 6G 240 6 50 0U 4,0 CE � 457 01 006 457 01 007 
        

F 457 EL 800 6G 240 6 50 0U 4,0 CE 457 01 008 � � 
        

F 457 800 6G 230 6 50 0U 4,0 CE � 457 01 005 457 01 002 
        

F 457 EL 800 6G 230 6 50 0U 4,0 CE 457 01 003 � � 
        

F 457 800 6G 110 6 50 0U 4,0 CE � 457 01 009 457 01 010 
        

F 457 EL 800 6G 110 6 50 0U 4,0 CE 457 01 011 � � 
        

        

        

        

,
$
'
'
+
,
3
$
.
!
%
+

 &
6
-
0"
3
+
'
-

 F
 4

1
7
  
-

 F
 4

5
7

 

&<KEBG>:K F:; FH@EK? RBJH;M>RKO K/K:K AB=GDG  
JD=GB<:;TG=; JD =J>UKB:LRDP@ NBCBN@. 

 
 
 
 
 
 
 
 
 
 

!
?
P
N
I
?
P
Q

! L38 +%,%-".-* 
3%=-&/&6+3"#%$89:*(68 
5*)-&60%> * )38 ,"'&04 / 
&+"6$4( 2&$"( $%&'(&)*#& 
+,*#%$801 )/*="0%3* /& 
/2,4/&2":*:%$$&# 
*6+&3$%$**. 
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8$&.$)!%+ #6+&+!-( $ .+&/,3$.!%1  
&6-0"3+'(1 5-.2% FLUX 
 
 
 
L"$$4> +,&.$4> 0,%(@"2$4> ,%)<-0&,$4> 
)/*="0%31 6+%A*"31$& ,"2,"'&0"$ )38 
,"'&04 / *6-39.*0%31$& 085%34( <63&/*8( 
* ,"66.*0"$ $" )3*0%31$4% +%,*&)4 ,"'&04.
3H>?QBNRS> H>F@CGDHRS> F<KEBG>:K RB 
RBJH;M>RK> 230/400 6, 50 0U, C:B== NBYKGS I.  
2DYRD=GL: 0,55, 0,75 K:K 1,1 C6G.  
8D=GB<:;TG=; = NBYKGRSP <SC:TABG>:>P 
F<KEBG>:; K:K = CDRU><DO CBI>:LRDO P@QGDO.  
,:B== NBYKGS IP 54.  
)>N =D>FKRKG>:LRDED CBI>:; JKGBRK;. 

 

 
 
 
 
 
 
 
L/*="0%31 F 414 
RBJHKP>H, = RB=D=DP  
F 424 ..-50/38 

L/*="0%31 F 414 Ex 
RBJHKP>H, = RB=D=DP  
F 430 S-50/45 Z 

 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
L"$$4> +,&.$4> 0,%(@"2$4> ,%)<-0&,$4> )/*="0%31 
6+%A*"31$& ,"2,"'&0"$ )38 ,"'&04 / &+"6$4( 2&$"( 6 
*6-39.*0%31$& 085%34#* <63&/*8#* * ,"66.*0"$ $" 
)3*0%31$4% +%,*&)4 ,"'&04. 
3H>?QBNRS> H>F@CGDHRS> W:>CGHDF<KEBG>:K <D 
<NHS<DNBYKY>RRDP K=JD:R>RKK =DE:B=RD #GBRFBHG@ E+x e II 
T3 RB RBJH;M>RK> 230/400 6, 50 0U, C:B== NBYKGS I.  
2DYRD=GL: 0,55, 0,75 K:K 1,1 C6G.  
8D=GB<:;TG=; = CDRU><DO CBI>:LRDO P@QGDO K:K = NBYKGRSP 
<SC:TABG>:>P F<KEBG>:;, CDGDHSO @=GBRB<:K<B>G=; RB 
J>H>RD=RDO H@AC>.  
)>N =D>FKRKG>:LRDED CBI>:; JKGBRK;. 



FLUX 
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O*+ N&:$&601 ?"+,85%$*% R"60&0" N"66" 

L*"+"2&$ 
<60"/&- +& 0&-< 
2":*0$&=& 

/4-39."0%38 
)/*="0%38 

?&#%, )%0"3* 

!",*"$0 

      
= NBYKGRSP 

<SC:TABG>:>P RB 
F<KEBG>:> 

I>N NBYKGRDED <SC:TABG>:;,
= CDRU><DO CBI>:LRDO 

P@QGDO 

F 414 0,55 C6G 230/400 6 50 0U 8,0/8,8 CE 0,9 � 1,6 " 414 01 112 414 01 110 
        

F 414 0,75 C6G 230/400 6 50 0U 10,5/11,3 CE 1,5 � 2,5 " 414 01 123 414 01 122 
        

F 414 1,1 C6G 230/400 6 50 0U 12,0/12,8 CE 2,4 � 3,5 " 414 01 131 414 01 130 
   

   

   

   

   

   

 

D,*$")3%5$&60*: 
D%,%$&6$"8 ,<.-". ?&#%, )%0"3* 001 10 527 
E&%)*$*0%31$4> -"'%31 +*0"$*8, F:KRDO 5 P,  
= J;GKVGSHLCD<DO <K:CDO. ?&#%, )%0"3* 934 08 020 

E&%)*$*0%31$4> -"'%31 +*0"$*8, F:KRDO 5 P, I>N <K:CK. 
?&#%, )%0"3* 934 08 025   

        

        

        

        

        

        

O*+ N&:$&601 ?"+,85%$*% R"60&0" N"66" 

L*"+"2&$ 

<60"/&- +& 0&-< 

2":*0$&=& 

/4-39."0%38 

)/*="0%38 

?&#%, )%0"3* 

!",*"$0 

      
= CDRU><DO CBI>:LRDO 

P@QGDO 

6SC:TABG>:L NBYKGS 
F<KEBG>:; @=GBRD<:>R RB 

J>H>RD=RDO H@AC> 

F 414 Ex 0,55 C6G 230/400 6 50 0U 9,0 CE 1,3 � 2,0 " 414 01 115 936 06 118 
        

F 414 Ex 0,75 C6G 230/400 6 50 0U 11,6 CE 1,3 � 2,0 " 414 01 124 936 06 118 
        

F 414 Ex 1,1 C6G 230/400 6 50 0U 13,0 CE 1,95 � 3,0 " 414 01 129 936 06 118 
   

   

   
   

 

D,*$")3%5$&60*: 
D%,%$&6$"8 ,<.-" = DJDHDO F:; <SC:TABG>:; NBYKGS 
F<KEBG>:;. ?&#%, )%0"3* 001 10 565 

D,&/&) 2"2%#3%$*8 < CDPJ:>CG> = NBMKPDP «B::KEBGDH», 
F:KRDO 2 P. ?&#%, )%0"3* 931 90 008   

.
+
&
/
,
3
$
.
!
%
+

 &
6
-
0"
3
+
'
-

 F
 4

1
4

  
-

 F
 4

1
4

 E
X

 

 
 
 

E&%)*$*0%31$"8 /*3-" -,<=3&=& 6%.%$*8 6&=3"6$& 
E0"$)",0< EQQ, <NHS<DNBYKY>RRD> K=JD:R>RK> =DE:B=RD 
#GBRFBHG@ E+x de IIC T6, J;GKVGSHLCD<B;, 380�415 6, C:B== 
NBYKGS IP 65. 
O*+ �Stahl�, $&#%, )%0"3* 937 01 020 
O*+ �!!E�, $&#%, )%0"3* 937 01 015 
 
S0%+6%31$4> ,"2;%# 6&=3"6$& E0"$)",0< EQQ, 
<NHS<DNBYKY>RRD> K=JD:R>RK> =DE:B=RD #GBRFBHG@ E+x de IIC 
T6, J;GKVGSHLCD<SO, 380�415 6, C:B== NBYKGS IP 65. 
O*+ �Stahl�, $&#%, )%0"3* 937 50 024 
O*+ �!!E�, $&#%, )%0"3* 937 50 028 

 
 
 

&<KEBG>:K F:; FH@EK? RBJH;M>RKO K/K:K AB=GDG JD=GB<:;TG=;  
JD =J>UKB:LRDP@ NBCBN@. 
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8$&.$)!%+ #6+&+!-( $ 8.-6$&!%1  
&6-0"3+'(1 5-.2% FLUX, .")$3"_\-1  
$3 #9"3$0$ 6$[&/1" 

 
 
D$%/#&)/*="0%3* @*,#4 FLUX 
+,%)$"2$".%$4 )38 +%,%-".-* =&,9.*( 
5*)-&60%>. K6&'%$$& 70* )/*="0%3* 
+,*=&)$4 )38 +,*#%$%$*8 / 0%( 63<."8(, 
-&=)" 0,%'<%068 /46&-&% 6&&0$&B%$*% 
#&:$&60* - /%6<. 
8HK<DFRS> F<KEBG>:K <D <NHS<DNBYKY>RRDP 
K=JD:R>RKK, HBIDGBTYK> DG =MBGDED <DNF@?B. 
2DYRD=GL 470 6G JHK HBIDA>P FB<:>RKK 6 
IBH. 2DYRD=GL 170 6G JHK HBIDA>P FB<:>RKK 
3 IBHB (PKRKPB:LRD> HBIDA>> FB<:>RK>).  
*B=GDGB <HBY>RK; :>ECD H>E@:KH@>G=; J@G>P 
KNP>R>RK; HBIDA>ED FB<:>RK; <DNF@?B K:K 
>ED DIZ>PB.  
&<KEBG>:L NBYKY>R DG J>H>EH@NDC. 
8D=GB<:;TG=; F<KEBG>:K GKJB F 416 Ex = 
J@=CD<SP C:BJBRRSP @=GHDO=G<DP K:K GKJB 
F 416-1 Ex I>N J@=CD<DED C:BJBRRDED 
@=GHDO=G<B. &<KEBG>:L F 416-1 Ex 
@JHB<:;>G=; JHK JDPDYK DG=>ARDED C:BJBRB 
K:K B<GDPBGKA>=CDED C:BJBRB. 

 

 L/*="0%31 F 416-1Ex 
RBJHKP>H, = RB=D=DP  
F 425 S-50/38 
 
L/*="0%31 F 416-2 Ex 
RBJHKP>H, = RB=D=DP  
F 430 S-50/38 

 
 

 

 
 
 
 
 
 
7G@U>H JDFBAK <DNF@?B =RBIM>R 

<R@GH>RR>O H>NLIDO G1/4". &:; 
=RKM>RK; @HD<R; V@PB @=GBRD<:>R 
E:@VKG>:L.  
8D FDJD:RKG>:LRDP@ NBCBN@ 
JD=GB<:;TG=; <S?DFRDO V:BRE 
DGHBIDGBRRDED <DNF@?B K QK:LGH, 
CDGDHSO K=C:TAB>G NBEH;NR>RK> 
DCH@MBTY>O =H>FS =PBNDARSP PB=:DP. 



FLUX 

 27

 

 

 

 

 

 

      

O*+ N&:$&601 
F"'&.%% 

)"/3%$*% 

F"6(&) 

/&2)<(" 
!",*"$0 N"66" ?&#%, )%0"3* 

       

F 416 Ex 470 6G 6 IBH 14 :/=>C 
= GHKEE>HRSP 

C:BJBRDP 
1,4 CE 416 00 100 

       

F 416-1 Ex 470 6G 6 IBH 14 :/=>C 
I>N GHKEE>HRDED 

C:BJBRB 
0,9 CE 416 00 020 

       

F 416-2 Ex 470 6G 6 IBH 14 :/=>C 
= VBHKCD<SP 
C:BJBRDP 

1,0 CE 416 00 030 

  

  

  

 

 

 

D,*$")3%5$&60*: 
 
T2%3 @*310,-,%=<380&,-6#"2&.$&% <60,&>60/&, =D=GD;YKO KN 
<DFDDGF>:KG>:;, PBRDP>GHB K =PBNDARDED @=GHDO=G<B (JHK=D>FKRKG>:LRB; 

H>NLIB RB <?DF> K <S?DF>: G1/4",  (<R@GH>RR;;).  
?&#%, )%0"3* 001 10 100 
 
!4(&)$&% /&2)<B$&% 6&+3&, DN 13. ?&#%, )%0"3* 959 05 017 
 
N<@0" B3"$=", B<GDPBGKA>=CB;, F:; V:BREB DN 10.  
?&#%, )%0"3* 959 13 066 
 

E&+3& )38 #<@04 B3"$=", G1/4"̀(RBH@MRB; H>NLIB).  
?&#%, )%0"3* 959 13 065 
 
D,&/&) 2"2%#3%$*8 < CDPJ:>CG> = NBMKPDP «B::KEBGDH», F:KRDO 2 P.  

?&#%, )%0"3* 931 90 008 

8
!
+
6
2
$
&
6
-
0"
3
+
'
-

 F
 4

1
6
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 E

X
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 F
 4
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6
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, !"#$#"2 5-.2% FLUX, 8.+&!"[!"*+!!%2  
&'( )$*+, - &./0-1 +2,$#3+4: 
 
M460,&)%>60/<9:"8 #<@0", 0*+ SSK 4000, 
&'%6+%.*/"%0 '460,<9 6'&,-< )/*="0%38 6 $"6&6&# 
* *( ,"2'&,-<. 
 
M460,&)%>60/<9:"8 #<@0" / 6'&,% SSK 4000, 
=D=GDKG KN H>NLID<DED CD:LUB (RB =GDHDR> F<KEBG>:;) K 
NB?<BGB (RB =GDHDR> RB=D=B). ?&#%, )%0"3* 001 10 802 
 
K0)%31$4% 6&60"/$4% ."60*: 
.>NLID<D> CD:LUD. ?&#%, )%0"3* 001 10 800 
[B?<BG. ?&#%, )%0"3* 001 10 804 
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F 458 
F 458 EL  

F 460 Ex
F 460 Ex EL

F 414 F 414 Ex 
F 416 Ex  
F 416-1 Ex 

F 416-2 Ex 

O*+ 
.B=?DF*, 

:/PKR 

!BJDH**, 

P 

6;NCD=GL,

P8B·= 

(  =8) 

.B=?DF*, 

:/PKR 

!BJDH**, 

P 

6;NCD=GL,

P8B·= 

(  =8) 

.B=?DF*, 

:/PKR 

!BJDH**, 

P 

6;NCD=GL, 

P8B·= 

(  =8) 

F 430 S-41/38 200 9,5 800 185 11 900 240 13 1000 

F 430 S-41/37 Z 100 14 1000 115 12 1000 120 24 1200 

F 430 S-50/38 200 9,5 800 185 11 900 240 13 1000 

F 430 S-50/45 Z 130 19 900 160 21 1000 145 30 1200 

F 424 S-43/38 200 9,5 800 185 11 900 240 13 1000 

F 424 S-43/37 Z 100 14 1000 115 12 1000 120 24 1200 

F 424 S-50/45 Z 130 19 900 160 21 1000 145 30 1200 

F 425 S-41/34 110 8 800 100 7 1000 130 13 1200 

F 426 S-41/38 200 9,5 800 185 11 900 240 13 1000 

F 427 S3-43/38 200 9,5 800 185 11 900 240 13 1000 

F 430 AL-41/38 200 9,5 800 185 11 900 240 13 1000 

F 430 AL-41/37 Z 100 14 1000 115 12 1000 120 24 1200 

F 430 AL-50/38 200 9,5 800 185 11 900 240 13 1000 

F 420 HC-40/38 200 9,5 800 185 11 900 240 13 1000 

F 430 PP/PVDF-40/33 170 9,5 800 145 10 1000 205 13 1200 

F 430 PP/PVDF-40/33 Z 85 15 1000 90 11 1000 100 24 1200 

F 430 PP/PVDF-50/38 200 9,5 800 185 11 900 240 13 1000 

F 430 PP/PVDF-50/43 Z 95 23 1000 105 21 1000 105 30 1200 

F 424 PP/PVDF-41/36 170 9,5 800 145 10 1000 205 13 1200 

F 424 PP/PVDF-41/35 Z 85 15 1000 90 11 1000 100 24 1200 

F 424 PP/PVDF - 50/38 200 9,5 800 185 11 900 240 13 1000 

F 424 PP-50/43 Z 95 23 1000 105 21 1000 105 30 1200 

F 425 PP-50/34 90 7 1000 90 8 1000 110 12 1200 

F 426 PP-50/33 170 9,5 800 145 10 900 205 13 1200 

 

 

8DCBNBG>:K $10% JHK G>PJ>HBG@H> <DFS 20°C, JD:@A>RRS> JHK K=JD:LND<BRKK F<KEBG>:; RB 230 6. 
 



FLUX 
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F 417 F 417 EL F 458-1 F 460-1Ex F 457 F 457EL 

.B=?DF*, 

:/PKR 

!BJDH**, 

P 

6;NCD=GL, 

P8B·= 

(  =8) 

.B=?DF*, 

:/PKR 

!BJDH**, 

P 

6;NCD=GL, 

P8B·= 

(  =8) 

.B=?DF*, 

:/PKR 

!BJDH**, 

P 

6;NCD=GL, 

P8B·= 

(  =8) 

180 7,5 600 220 12 700 220 12 800 

95 12 800 115 19 900 120 20 1000 

180 7,5 600 220 12 700 220 12 800 

115 17 800 145 25 900 150 26 900 

180 7,5 600 220 12 700 220 12 800 

95 12 800 115 19 900 120 20 1000 

115 17 800 145 25 900 150 26 900 

100 6 800 115 10 900 120 11 900 

180 7,5 600 220 12 700 220 12 800 

180 7,5 600 220 12 700 220 12 800 

180 7,5 600 220 12 700 220 12 800 

95 12 800 115 19 800 120 20 1000 

180 7,5 600 220 12 700 220 12 800 

180 7,5 600 220 12 700 220 12 800 

150 7,5 800 190 12 900 190 12 800 

80 12 800 90 20 900 90 20 1000 

180 7,5 600 220 12 700 220 12 800 

80 17 800 110 28 900 110 30 900 

150 7,5 800 190 12 900 190 12 800 

80 12 800 90 20 900 90 20 1000 

180 7,5 600 220 12 700 220 12 800 

80 17 800 110 28 900 110 30 900 

80 6 800 110 10 900 120 11 1000 

150 7,5 800 190 12 900 190 12 800 
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* 2BC=KPB:LRSO HB=?DF RB <S?DFRDP VG@U>H> JHK =<DIDFRDP <S?DF>. 
** 2BC=KPB:LRSO RBJDH RB <S?DFRDP VG@U>H> JHK NBCHSGDP <S?DF>. 
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IL (Immersion lenth): E:@IKRB JDEH@M>RK; 

 
8HKP>H: $GCBARDO RB=D=RSO BEH>EBG GKJB F 430 S-41/38 c E:@IKRDO JDEH@M>RK; 1000 PP  
KP>>G DIY@T F:KR@ RB=D=B (@CBNBRB RB HK=@RC> CBC <>:KAKRB �b�) 1080 PP. 
$IYB; F:KRB RB=D=RDED BEH>EBGB, <C:TAB; F<KEBG>:L GKJB F 460 Ex =D=GB<KG: 
1080 PP + 292 PP � 16 PP = 1356 PP. 



 

 


