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!"#"$%&'()&*+ ,-$")"'*&. ' /"")'&)/)',, / #&0/)'123,4, /)(.#(%)(4, ,
,/56)(. , ,4&&) )(78& 5%&#"9%(.,)&*+.60 /&%),:,7() , /&%),:,7() "
;*&7)%"4($.,)."0 /"'4&/),4"/),.
</."'.6&9(%(7)&%,/),7, (55(%()( 17(-(.6 ' )(=*,>& #(..69, 7")"%(?
.(9"#,)/? 4&8#1 5%,/"&#,.,)&*+.64, @*(.$(4,. !"#7*2A()+ &$" 7
;*&7)%"/&), , '"#"5%"'"#1 4"8&) )"*+7" 15"*."4"A&..60 /5&>,(*,/). B(78&
/&%',/."& "=/*18,'(.,& '.1)%&..&$" "="%1#"'(.,?, 1#(*&.,& .(7,5,,
5%"'&%71 ,*, -(4&.1 5%"),'"7"%%"-,".."$" -(3,)."$" (."#( 4"8&) )"*+7"
15"*."4"A&..(? /&%',/.(? /*18=(.

@=EDAQ

C($%&'()&*+ #"*8&. =6)+ 1/)(."'*&. 7(7 4"8." =*,8& 7  4&/)(4 -(="%(
'"#6. D /)&.& &$" 5%,7%&5,)& / 5"4"3+2 .(/)&..69 ',.)"' 4,.,4(*+."$"
."4,.(*+."$" #,(4&)%( 8 44. E)&.6 , 5"* /" /*(="0 $%1-"5"#F&4."/)+2 '
4&/)(9, $#& =1#&) ',/&)+ .($%&'()&*+, .&"=9"#,4" /"")'&)/)'123&
17%&5,)+. C($%&'()&*, 4"$1) =6)+ 1/)(."'*&.6 .( /)&.1 )"*+7" '
'&%),7(*+."4 5"*"8&.,,. 

DBRE?NB>F?B RA<AFDB<?>D?F? A;;A<ADA

1) G%&4? .($%&'( '/&$" "=F&4( '"#".($%&'()&*? / ;*&7)%,A&/7,4 .($%&'()&*+.64 
;*&4&.)"4 5%, '9"#?3&0 )&45&%()1%& 9"*"#."0 '"#6 ,- '"#"5%"'"#( 10oC.

2) !")%&=*&.,& ;*&7)%";.&%$,, 5%, 5"##&%8(.,, 5"/)"?.."0 )&45&%()1%6 ' 
.($%&'()&*& 65oC , 5%, )&45&%()1%& "7%18(23&0 /%&#6 20oC, ,-4&%&.,? 
5%",-'"#,*,/+ 5" DIN 44532.

B,5 TGR 30 TGR 50 TGR 80 TGR 100 TGR 120 TGR 150
H"#&*+ TGR 30 N TGR 50 N TGR 80 N TGR 100 N TGR 120 N TGR 150 N

<=F&4 [ * ] 30 50 80 100 120 150
C"4,.(*+."& #('*&.,& [ M!a ] 0,6
G&/ / .(5"*.&.."$" '"#"0 [ 7$ ] 20/50 24/74 30/110 34/134 38/158 44/194
!%"),'"7"%%"-,"..(? -(3,)( 7")*( ;4(*,%"'(..60 / Mg (."#
!%,/"&#,.,)&*+.(? 4"3."/)+ [ G) ] 2000
C(5%?8&.,& [ G~ ] 230
G%&4? .($%&'( #" 75°C 1) [ A ] 105 155 305 355 435 545

D"*,A&/)'" /4&@(.."0 '"#6 5%, 40°C [ *] 49 95 146 193 226 282
!")%&=*&.,& ;*&7)%";.&%$,, 2) [ 7G)/A//24A ] 0,90 1,23 1,57 1,78 1,99 2,06
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!%,/"&#,.,)&*+.6& , 4".)(8.6& 

%(-4&%6 .($%&'()&*? [44]

;=CFIPNBE?B F BOC=;<=BOC!
!"#'"#  ,*,  ")'"#  '"#6  "="-.(A&.6 %(-.64 >'&)"4. E,.,0-9"*"#.(? '"#(,
7%(/.60-$"%?A(?.  C($%&'()&*+ 4"8&) 5"#7*2A()+/? 7 '"#"5%"'"#1 #'14?
/5"/"=(4,. I(7%6)(? .(7"5,)&*+.(? /,/)&4( 5"#7*2A&.,? "=&/5&A,'(&)  -(="%
'"#6 ' .&/7"*+7,9 4&/)(9, ( ")7%6)(? 5%")"A.(? /,/)&4( - )"*+7" ' "#."4 4&/)&.
G(4 .&"=9"#,4 /"")'&)/)'123,0 /4&/,)&*+ ' -(',/,4"/), ") '6=%(.."0
/,/)&46 5"#7*2A&.,?. 
G ")7%6)"0 5%")"A."0 /,/)&4& .&"=9"#,4" 5&%&# .($%&'()&*&4 1/)(."',)+
5%"),'"'"-'%().60 7*(5(., 7")"%60 5%&#")'%(),) 1)&A71 '"#6 ,- 7")*( ' /*1A(&,
&/*, ' '"#"5%"'"#& .& =1#&) '"#6. !%, )(7"0 /,/)&4& 5"#7*2A&.,? .&"=9"#,4"
,/5"*+-"'()+ 5%")"A.60 /4&/,)&*+. G .($%&'()&*& 1'&*,A,'(&)/? "=F&4 '"#6 ,--
-( .($%&'(.,?, A)" '6-6'(&) 1)&A71 '"#6 ,- )%1=6 /4&/,)&*?. G6 .& #"*8.6
56)()+/? 5&%&7%6)+ '"#1 ,- /4&/,)&*?, /,*+." -(7%1A,'(? 7%(., 5"/7"*+71 ;)"
)"*+7" '6-"'&) 5"'%&8#&.,& /4&/,)&*?.
G -(7%6)"0 .(7"5,)&*+."0 /,/)&4& 5"#7*2A&.,? ' 4&/)(9 -(="%( '"#6
.&"=9"#,4" ,/5"*+-"'()+ .(7"5,)&*+.6& /4&/,)&*,. C( 5"#'"#.12 )%1=1 ,---(
=&-"5(/."/), %(=")6 .&"=9"#,4" "=?-()&*+." '/)%",)+ 5%&#"9%(.,)&*+.60
'&.),*+ ,*, 5%&#"9%(.,)&*+.12 $%1551, 5%&#15%&8#(2312 5"'6@&.,& #('*&.,?
.( ="*+@& A&4 0,1 H!(  ."4,.(*+."$".
!%, .($%&'(.,, #('*&.,& '"#6 ' 7")*& 5"'6@(&)/? #" 1%"'.?, 7")"%60
1/)(."'*&. ' 5%&#"9%(.,)&*+."4 7*(5(.&. B(7 7(7 '"-'%() '"#6 ' '"#"5%"'"#
.&'"-4"8&., '"#( 4"8&) 7(5()+ ,- "))"A."$" ")'&%/),? 5%&#"9%(.,)&*+."$"
7*(5(.(. J)1 '"#1 '6 4"8&)& .(5%(',)+ ' /)"7 / 5"4"3+2 /5&>,(*+."0 .(/(#7,,
7")"%12 .18." 1/)(."',)+ 5"# 5%&#"9%(.,)&*+.64 7*(5(."4. G651/7.(? )%1=(,
.(9"#?3(?/? 5"# '651/7"4 5%&#"9%(.,)&*+."$" '&.),*?, #"*8.( =6)+ 5"4&3&.(
' .(5%('*&.,, 5%?4" '.,- , ' .&-(4"%"8,'(23&0 /%&#&.
G /*1A(&, &/*, .&'"-4"8." '/*&#/)',& .&/"")'&)/)'123&$" 4".)(8( '"#1, 7")"%(?
7(5(&), 5%"'&/), ,- '"-'%()."$" 5%&#"9%(.,)&*+."$" 7*(5(.( ' "))"7, '6 4"8&)&
,-=&A+ 7(5(.,? '"#6 / '4".),%"'(.,&4 %(/@,%,)&*+."$" /"/1#( "=FK4( 3 * .(
'51/7."0 )%1=& '"#".($%&'()&*?. 
L*? 5%(',*+."0 %(=")6 '"-'%()."$" 5%&#"9%(.,)&*+."$" 7*(5(.( )%&=1&)/?
'65"*.?)+ %&$1*?%.6& 7".)%"*, .( 7(8#6& 14 #.&0. !%, 5%"'&%7& .&"=9"#,4"
5&%&4&3&.,&4 %1A7, ,*, ")',.A,'(.,&4 $(07, 7*(5(.( (-(',/,4" ") ),5( 7*(5(.()
")7%6)+ '651/7 '"#6 ,- '"-'%()."$" 5%&#"9%(.,)&*+."$" 7*(5(.(. E7'"-+
'651/7."& /"5*" #"*8.( 5%,)&A+ '"#(, ;)" -.(A,), A)" 7*(5(. %(=")(&) =&-15%&A.".
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A B C

TGR 30 468 275 173

TGR 50 570 365 185

TGR 80 775 565 190

TGR 100 935 715 200

TGR 120 1090 865 205

TGR 150 1305 1065 220



I(7%6)(? (.(7"5,)&*+.(?) /,/)&4(     <)7%6)(? (5%")"A.(?) /,/)&4(    

1 – !%&#"9%(.,)&*+.60 7*(5(. 6 – M/56)()&*+.(? .(/(#7(
2 – M/56)()&*+.60 7*(5(. 7 – G"%".7( / 5"#7*2A&.,&4 
3 - C&'"-'%().60 7*(5(. 7 /)"71
4 – N&#17>,"..60 7*(5(. #('*&.,? H – O"*"#.(? '"#(
5 – I(5"%.60 7*(5(. T – P"%?A(? '"#(  

E%./7: "6-3#4"#-/ 7#)*38'( +.#)#8 &%$2, 8#13%"#-%.%& 4 "*7"3#-8'&
7#S4-8'& +.#)#8*&, -#+ +#+ -#+4& *03#7*& 5' 62%.#%-% 8%"*7&*$8*(
3#0*-, "*7"3#-8*1* )3%2*T3#84-%./8*1* +.#)#8#.

C($%&'()&*+ 4"8&) 5"#7*2A()+/? 7 '"#"5%"'"#."0 /&), ' #"4& =&-
%&#17>,".."$" 7*(5(.(, &/*, #('*&.,& ' .&0 .,8& 0,5 M!a (5 =(%). Q/*,
#('*&.,& 5%&'6@(&) 0,5 H!( (5 =(%), )" )%&=1&)/? "=?-()&*+." '/)%",)+
%&#17>,"..60 7*(5(.. 
!&%&# 5"#7*2A&.,&4 7 ;*&7)%"/&), .&"=9"#,4" .($%&'()&*+ "=?-()&*+."
.(5"*.,)+ '"#"0. !%, 5&%'"4 .(5"*.&.,, ")7%"0)& %1A71 $"%?A&0 '"#6 .(
/4&/,)&*&. C($%&'()&*+ .(5"*.&., 7"$#( '"#( .(A.&) )&A+ A&%&- /)"7 /4&/,)&*?.

;=CFIPNBE?B F UIBFD<=>BD?

!&%&# 5"#7*2A&.,&4 7 ;*&7)%"/&), .&"=9"#,4" 1/)(."',)+ ' .($%&'()&*+
5%,/"&#,.,)&*+.60 7(=&*+, #*? A&$" / .($%&'()&*? .18." ")',.),)+ -(3,).12
7%6@71. 
!"#7*2A&.,& .($%&'()&*? 7 ;*&7)%"/&), #"*8." "/13&/)'*?)+/? ' /"")'&)/)',,
/" /)(.#(%)(4, #*? ;*&7)%"/&)&0. B(7 7(7 1 .($%&'()&*? .&) ;*&4&.)(,
5"/)"?.." ")#&*?23&$" &$" ") ;*&7)%"/&),, .&"=9"#,4" 4&8#1 .,4 ,
5"/)"?.."0 /&)+2 1/)(."',)+ 5&%&7*2A()&*+, 7")"%60 5%&7%(3(&) 5"#(A1
5,)(.,? .( "=",9 5"*2/(9 , 4&8#1 ")7%6)64, 7".)(7)(4, 7")"%"$" %(//)"?.,&
.& 4&.&& 3 44.
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R&$&.#(: 
1 - B&%4"/)() , 

- #'195"*2/."0 
- )&5*"'"0 
- 5%&#"9%(.,)&*+

2 - C($%&'()&*+
3 - %,/"&#,.,)&*+.(? /7"=( 
4 - D".)%"*+.(? *(45"A7(

L - S(-"'60 5%"'"#.,7
N - C&0)%(*+.60 5%"'"#.,7

- I(3,).60 5%"'"#.,7

J*&7)%"/9&4(

5E?@AE?B: ;%3%2 -%& +#+ 3#7*03#-/ 8#13%"#-%./, ,0%24-%6/, V-* *8
*-+.WV%8 *- X.%+-3*6%-4!

?>;=IJK=5AE?B ? !R=C 

G"#".($%&'()&*&4 4"8." 5"*+-"'()+/? 5"/*& 5"#7*2A&.,? 7 '"#"5%"'"#1 , ;*&7)%"/&),.  
C( -(3,)."0 7%6@7& /5&%&#, .(9"#,)/? %1A7( )&%4"/)()(, / 5"4"3+2 7")"%"0 G6 4"8&)&
1/)(."',)+ 8&*(&412 )&45&%()1%1 ") 25° #" 75°C. N&7"4&.#1&4 G(4 1/)(.('*,'()+ %1A71
' 5"*"8&.,& "eco"; B(7(? 1/)(."'7( .(,="*&& ;7"."4,A.(; 5%, ;)"4 '"#( =1#&)
.($%&'()+/? 5%,=*,-,)&*+." #" 55°C, ,-'&/)7"'60 .(*&) , )&5*"'6& 5")&%, =1#1) 4&.+@&,
A&4 5%, 1/)(."'7& ="*&& '6/"7"0 )&45&%()1%6. 
M.#,7()"%"4 %(=")6 ;*&7)%,A&/7"$" .($%&'()&*? ?'*?&)/? 7".)%"*+.(? *(45"A7(. G
7"%51/ '"#".($%&'()&*&0 )(78& '/)%"&. )&%4"4&)%, 7")"%60 5"7(-6'(&) )&45&%()1%1
'"#6. Q/*, G6 #"*$"& '%&4? .& /"=,%(&)&/+ 5"*+-"'()+/? '"#".($%&'()&*&4, G6
4"8&)& -(3,),)+ &$" ") -(4&%-(.,? /*&#123,4 "=%(-"4: "/)('+)& &$" '7*2A&..64 '
/&)+, %1A71 )&%4"/)()( 1/)(."',)& ' 5"*"8&.,& "*". G ;)"4 5"*"8&.,, .($%&'()&*+ =1#&)
5"##&%8,'()+ )&45&%()1%1 '"#6 "7"*" 10°C. Q/*, G6 ")7*2A(&)& '"#".($%&'()&*+ ")
;*&7)%"/&),, .&"=9"#,4" /*,)+ ,- .&$" '"#1 '" ,-=&8(.,& -(4&%-(.,?, ")/"&#,.,' /,.,0
5()%1="7 ") '"#"5%"'"#."0 /&),.
58%984% V#6-4 "*2*8#13%"#-%.: V46-4-% 6.#0'& 3#6-"*3*& 6-43#./8*1* 63%26-"#. E%
46)*./7,(-% 3#6-"*34-%.%( 4 #13%664"8'T V46-:S4T 63%26-".
N&7"4&.#1&4 G(4 5%"'"#,)+ %&$1*?%.60 "/4")% '"#".($%&'()&*?, )(7 G6 "=&/5&A,)& &$"
=&-15%&A.12 %(=")1 , #"*$,0 /%"7 /*18=6. !&%'60 "/4")% .&"=9"#,4" 5%",-'&/),
5%,=*,-,)&*+." A&%&- #'( $"#( 5"/*& .(A(*( %(=")6. G65"*.?)+ &$" #"*8&. 15"*."4"A&..60
/5&>,(*,/), 7")"%60 5%"'&%?&) /"/)"?.,& 5%"),'"7"%%"-,".."$" -(3,)."$" (."#(, , 5"
.&"=9"#,4"/), "A,3(&) ,-'&/)7"'60 .(*&), .(7(5*,'(23,0/? .( '.1)%&..,9 5"'&%9."/)?9
'"#".($%&'()&*? ' -(',/,4"/), ") 7(A&/)'(, 7"*,A&/)'( , )&45&%()1%6 ,/5"*+-"'(.."0 '"#6. G
/"")'&)/)',, / /"/)"?.,&4 G(@&$" '"#".($%&'()&*? /&%',/.(? /*18=( 5"/*& "/4")%( #(/)
G(4 %&7"4&.#(>,2 " '%&4&., /*&#123&$" "/4")%(. E"/)"?.,& 5%"),'"7"%%"-,".."$"
-(3,)."$" (."#( 5%"'&%?&)/? ',-1(*+.". I(4&.( (."#( .&"=9"#,4(, &/*, 5%, "/4")%& =1#&)
"=.(%18&.", A)" #,(4&)% (."#( /,*+." 14&.+@,*/? ,*, ". '&/+ ,/5"*+-"'(. #" /)(*+."$"
?#%(. G6 /4"8&)& 5"*1A,)+ $(%(.),0."& "=/*18,'(.,& )"*+7" ' /*1A(&, &/*, G6 =1#&)&
%&$1*?%." 5%"'&%?)+ -(3,).60 (."#.

;3*64& 5#6 8% )'-#-/6: *-3%&*8-43*"#-/ "*2*8#13%"#-%./ 6#&*6-*:-%./8*, #
*03#S#-/6: " 6%3"468,W 6.,$0,.
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