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 !" 621.438.06 

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

&/0"%,(%1% +)'2+' 1'3%+4)* ((%5 4!+'(%&2  (1+4) 

,)  6 2" 7#!2%5 ('1)432# 

'.8. !9:;<=>?@, ).). *=>ABC?@, 2.&. ,9:;D=>?@E>=F 

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

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

1)"-&"2" ,!*3,* 2*4",5!+'&&"6 5(,*&"#3' (789) -!' :'3)';$(3"6 

&*2!543$. 

#$%&' &( )*+,%-. /0*1,&2 /03124&,1)1 5+(,&3&6 )+(1,12 135+0-

*& 6,*67306 18709747%&7 %+$7:%103& & ;<<7=3&,%103& ;=09*/+3+>&& 

)+(135+%09153%-. 957$95&63&2. ?518*7'- 91,-@7%&6 %+$7:%103& 

& ;<<7=3&,%103& ;=09*/+3+>&& )+(19757=+4&,+AB&. +)57)+31, (C?D) 

370%1 0,6(+%- 0 5+8131091018%103EA ,07. 7)1 ;*7'7%31, & /(*1,. #$-

%12 &( 10%1,%-. (+$+4 951)%1(&51,+%&6 5+8131091018%103& C?D 6,*6-

7306 (+$+4+ 0%&:7%&6 951&(,1$03,7%%-. (+35+3 %+ 951,7$7%&7 57'1%3-

%1-,1003+%1,&37*E%-. '75195&63&2 , 951>7007 </%=>&1%&51,+%&6. 

F+ 01,57'7%%-. 03+%>&6., )$7 &091*E(/A3 & C?D 3&9+ « 5+*-

16», 0/B703,/A3 0&037'- %79575-,%1)1 =1%351*6 37.%&470=1)1 01-

0316%&6 13$7*E%-. /(*1, 91 ,7*&4&%7 37'975+3/5, $+,*7%&6, /51,%6 

,&85+>&& & 3.$., 91;31'/ 13=+(- , 5+8131091018%103& C?D 91 ;*7'7%-

3+' =1%351*6 0,1$6306 = '&%&'/'/. #$%+=1 , 0&037'7 ,-.*19+ & ,.1$-

%1)1 35+=3+ =+=&7-*&81 ;*7'7%3- =1%351*6 37.%&470=1)1 010316%&6 13-

0/303,/A3. G31 95&,7*1 = 0*7$/AB&' 13=+(+' 95& ;=09*/+3+>&& C?D 

075&& « 5+*»: 

– 185-, *&031, ,%/357%%72 18*&>1,=& %+ +)57)+3+. C?D-16!"H-02, 

C?D-16 !"H-03 %+ "H I'8/5)0=1)1 C"J, C?D-16!"H-02K %+ "H 

«?/53+(1,0=+6»; 

– 951)+5 =1'97%0+3151, %+ +)57)+3+. C?D-12J ("H «?75'0=+6»), 

C?D-16 ("H «C15%1(+,1$0=+6»); 
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– $7063=& 103+%1,1, C?D, 10187%%1 , 1=36857, %16857 & +957*7 

=+:$1)1 )1$+ ;=09*/+3+>&& , 5+21%+. )151$1,  57%)16 & H/5)/3+ (+ 

0473 18*7$7%7%&6 ,.1$%1)1 35+=3+; 

– ,(+&'%17 0&*1,17 ,*&6%&7 ,-.1$%1)1 /0351203,+ CL  & ,--

.*19%1)1 35+=3+. 

M ;3&. /0*1,&6. 57(=1 ,1(5+03+73 %718.1$&'103E , %+/4%-. 5+(-

5+813=+., %+95+,*7%%-. %+ 57@7%&7 %713*1:%-. (+$+4, 0,6(+%%-. 

0 01,75@7%03,1,+%&7' '731$1, & 057$03, +%+*&(+ 37.%&470=1)1 010316-

%&6 )+(19757=+4&,+AB7)1 1815/$1,+%&6, , 31' 4&0*7 0&037'- ,-.*19+. 

?518*7'- 91,-@7%&6 %+$7:%103& & ;<<7=3&,%103& ;=09*/+3+-

>&& )+(19757=+4&,+AB&. +)57)+31, (C?D) 370%1 0,6(+%- 0 5+8131091-

018%103EA ,07. 7)1 ;*7'7%31, & /(*1,. #3=+(- 0&037' ,-.*19+ , 5+8137 

C?D (951)+5-, 135-, *&031, & 3.9.) 95&,1$63 = (%+4&37*E%1'/ 91,--

@7%&A 031&'103& 57'1%3%1-,1003+%1,&37*E%-. 5+813, 431 $&=3/73 %7-

18.1$&'103E ,%7$57%&6 01,57'7%%-. &00*7$1,+%&2 91,7$7%&6 =1%03-

5/=>&1%%1)1 '+375&+*+ , 951>7007 ;=09*/+3+>&& 95& (%+4&37*E%-. 

37'975+3/5%-. & $&%+'&470=&. %+)5/(=+.. M ;3&. /0*1,&6. 57(=1 ,1(-

5+03+73 %718.1$&'103E , %+/4%-. 5+(5+813=+., %+95+,*7%%-. %+ 57@7-

%&7 %713*1:%-. (+$+4, 0,6(+%%-. 0 01,75@7%03,1,+%&7' '731$1, 

& 057$03, +%+*&(+ &('7%7%&6 <&(&=1-'7.+%&470=&. 0,1203, =1%035/=-

>&1%%-. '+375&+*1,, 1957$7*6AB&. 37.%&470=17 010316%&7 =1%035/=-

>&& ;*7'7%31, ,-.*19+, ,010+, 35/81951,1$1, & $5/)&. ;*7'7%31, )+-

(19757=+4&,+AB7)1 1815/$1,+%&6. M1(%&=+73 9518*7'+ =1'9*7=0%1)1 

&00*7$1,+%&6 91,7$7%&6 =1%035/=>&1%%1)1 '+375&+*+ 95& 1$%1,57'7%-

%1' ,1($7203,&& 37'975+3/5%12 %+)5/(=& & $&%+'&470=12 %+)5/(=&, =+= 

=1*78+%&7 $+,*7%&6 , )+(1,1' 9131=7, ,1(%&=+AB7' 95& ,&.57,1' 37-

47%&& 951$/=31, ,-.*19+ 0 CL  &( /*&3=& , $&<</(15. N('7%7%&7 <&-

(&=1-'7.+%&470=&. 0,1203,, 916,*7%&7 5+(*&4%-. $7<7=31,, &('7%7%&7 

, $&%+'&=7 %+)5/(=& <15'&5/73 56$ &00*7$1,+37*E0=&. (+$+4, =1315-7 

%718.1$&'1 57@+3E , 5+'=+. 91,-@7%&6 %+$7:%103& ;=09*/+3+>&& 

0/B703,/AB&. & ,%1,E 5+(5+8+3-,+7'-. C?D. 

F+ 8+(7 O7%35+ ;=0975&'7%3+*E%12 '7.+%&=& ?75'0=1)1 )10/$+5-

03,7%%1)1 37.%&470=1)1 /%&,750&373+ 57+*&(1,+%+ (+$+4+ &00*7$1,+%&6 

$,/.10%1)1 %+)5/:7%&6 185+(>+, 431 $103+314%1 8*&(=1 0113,7303,/A-

B72 57+*E%12 $&%+'&470=12 %+)5/(=7, $7203,/AB72 , ,-.*19%1' 35+=37 

C?D. F+ 5&0. 1 95&,7$7%1 <131 $+%%12 /03+%1,=&, + , 3+8*&>7 95&,7$7-

%- 77 ,1('1:%103& 91 951,7$7%&A &00*7$1,+%&2. 
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P&0. 1. !,/.107,+6 &09-3+37*E%+6 075,1)&$5+,*&470=+6 '+@&%+  

Instron 8850 

 !"#!$%!&'( )&'*%!+,( -! -.!+/0/%(1 (&&2/0!+*%(3 

?+5+'735- Q%+47%&6 

J+=0&'+*E%-7 %+)5/(=& 95& 5+036:7%&&-0:+3&& 100 =F 

J+=0&'+*E%-7 %+)5/(=& 95& =5/47%&& 1 =F' 

R1$ +=3/+315+ ± 75 ''/ ± 450 

S+0313+ &09-3+%&2 $1 20 C> 

?51,7$7%&7 ,-01=137'975+3/5%-. &09-3+%&2 13 350 $1 10000H 

 

N00*7$1,+%&6 951,1$&*&0E %+ %+)5/:7%%1' 185+(>7 910316%%12 

%+)5/(=12 , 107,1' %+95+,*7%&&, & 10>&**&5/AB72 %+)5/(=12 , 975-

97%$&=/*65%12 9*10=103& 0 4+031312 1 C>, 25 C> & 100 C>. 

F+ 5&0. 2 95&,7$7%- , =+4703,7 95&'75+ 57(/*E3+3- &00*7$1,+-

%&2 &('7%7%&6 ,7*&4&%- '1$/*6 '+375&+*+ 95& 4+03137 10>&**&5/A-

B72 %+)5/(=& , 1 C>. 

#85+813=& 57(/*E3+31, &00*7$1,+%&6 – &('7%7%&6 '1$/*6 , (+,&-

0&'103& 13 =1*&4703,+ >&=*1, %+)5/:7%&6 (4&0*+ =1*78+%&2 95& 5+0-

36:7%&&) 95&,7$7%- %+ 5&0. 3 $*6 4+0313- 1 C>. 
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P&0. 2. N('7%7%&7 ,7*&4&%- '1$/*6 13 =1*&4703,+ >&=*1, %+)5/:7%&& 

95& 4+03137 1 C> & 0=15103& 5+036:7%&6 0,2 ''/0 

 

P&0. 3. N('7%7%&7 +'9*&3/$- =1*78+%&6 '1$/*6 13 =1*&4703,+ >&=*1, 

%+)5/:7%&& 95& 4+03137 1 C> & 0=15103& 5+036:7%&6 0,2 ''/0 

F+ 5&0. 4 95&,7$7%+ (+,&0&'103E &('7%7%&6 '1$/*6 '+375&+*+ 

, (+,&0&'103& 13 4+0313- 10>&**&5/AB72 %+)5/(=&. 
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P&0. 4. Q+,&0&'103E &('7%7%&6 '1$/*6 '+375&+*+  

13 4+0313- 10>&**&5/AB72 %+)5/(=& 

?1 57(/*E3+3+' 951,7$7%%-. &09-3+%&2 91*/47%- %1,-7 $+%-

%-7, .+5+=375&(/AB&7 (+,&0&'103& 9514%103%-. 0,1203, 03+*& 

12R18F10L, &091*E(/7'12 95& &()131,*7%&& =1%035/=3&,%-. ;*7'7%-

31, ,-.*19%1)1 35+=3+ CL  13 0*1:%1)1 $7<15'&51,+%&6. 

?1*/47%%-7 57(/*E3+3- 91(,1*6A3 /314%&3E 5+0473%-7 '1$7*& 

95& 9517=3&51,+%&& & 5+04737 =1%035/=>&1%%-. ;*7'7%31, ,-.*19%1-

)1 35+=3+ 0 /4731' ,*&6%&6 $&%+'&470=&. %+)5/(1=, ,,703& , 5+0473 

1>7%=& %70/B72 091018%103& =1%035/=3&,%-. ;*7'7%31, $+%%-7 91 

$&%+'&470=&' .+5+=375&03&=+' '+375&+*+, /314%&3E &. 5+8131091018-

%103E , 951>7007 ;=09*/+3+>&&. 

L+=&' 185+(1', 91*/47%%-7 57(/*E3+3- 91(,1*6A3 /4703E ,*&6%&7 

$&%+'&470=&. %+)5/(1= %+ ,7*&4&%/ %+956:7%%1-$7<15'&51,+%%1)1 01-

0316%&6 =1%035/=>&1%%-. ;*7'7%31,, &091*E(/7'-. $*6 ,-.*19%-. 

35+=31, )+(13/58&%%-. /03+%1,1=. M,7$7%&7 , +*)15&3' 0&037'- /95+,-

*7%&6 37.%1*1)&470=&' 951>7001' 35+%09153&51,=& )+(+ 957$7*E%1)1 

=1*&4703,+ >&=*1, %+)5/:7%&6 &*& 95& &('7%7%&& 57:&'+ 37.%1*1)&47-

0=1)1 951>700+ 9757=+4=& 35+%09153&5/7'12 057$- 91(,1*&3 1870974&3E 

87(13=+(%/A 5+813/ )+(1=1'9570015%1)1 +)57)+3+. 
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