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' B6B@ �;69LF4\G <;A9F< EG D9;G?F4F< <EFD4:<64^4 B;5<]A9 A9;7B89 46<BA4 Piper $� 34-
200&, D97<EF4DE>9 B;A4>9 T7-YCQ, >B\4 E9 8B7B8<?4 08.09.2023. 7B8<A9 A4 a9DB8DB@G 
„�<E<K<\< \4D4><, 7D48 �9B7D48. 

 

$48AG 7DGCG ;4 <EC<F<64^9 B6B7 G89E4 B5D4;B64B \9 8<D9>FBD *9AFD4 ;4 <EFD4:<64^9 
A9ED9_4 G E4B5D4_4\G (84]9 - *9AF4D), $9L9^9@ �DB\: 343-00-01/2023-01-03-8 B8 15.09.2023. 

7B8<A9, < <;@9AB@ $9L9^4 �DB\: 343-00-01/2023-01-03-40 B8 12.06.2025. 7B8<A9. 
 

�EFD4:<64^9 G89E4 ECDB6989AB \9 G E>?48G E4 B8D9854@4 �4>BA4 B <EFD4:<64^G A9ED9_4 G 
64;8GLAB@, :9?9;A<K>B@ < 6B8AB@ E4B5D4_4\G („%?G:59A< 7?4EA<> $%< 5D. 66/15 < 83/18) 
< #D46<?A<>4 B <EFD4:<64^G G89E4 < B;5<]A<I A9;7B84 G 64;8GLAB@ E4B5D4_4\G 
(„%?G:59A< 7?4EA<> $%< 5D. 113/2015 < 50/2019). 

 

�EFD4:<64^9 < BF>D<64^9 G;DB>4 A9ED9_4 (G89E4 < B;5<]A<I A9;7B84) A9@4 ;4 J<] 
GF6Dђ<64^9 >D<6<KA9, CD<6D98ABCD9EFGCA9, CD9>DL4\A9, 8<EJ<C?<AE>9, 7D4ђ4AE>BCD46A9 
<?< A9>9 8DG79 B87B6BDABEF<. %FDGKA< CBE?B6< >B\< E9 B8ABE9 A4 <EFD4:<64^4 A9ED9_4 EG 
A9;46<EA< B8 >D<6<KA<I <EFD474 <?< 8DG7<I C4D4?9?A<I <EFD474 >B\<@4 E9 GF6DђG\9 
B87B6BDABEF <?< B8D9ђG\9 EF9C9A >D<6<J9. %6< G89E< < B;5<]A9 A9;7B89 G 64;8GLAB@ 
E4B5D4_4\G @BD4\G 84 E9 <EFD4:9 < 4A4?<;<D4\G >4>B 5< E9 GF6D8<?9 K<^9A<J9 CB8 >B\<@4 EG 
E9 89E<?<, 4>B \9 @B7G_9 BF>D<?< ^<IB6< G;DBJ< < CBFB@ CD98G;9?9 @9D9 >B\<@4 E9 
ECD9K464\G AB6< G89E< < B;5<]A9 A9;7B89. 
 

%64 6D9@9A4 G B6B@ �;69LF4\G EG CD<>4;4A4 >4B LT (Local Time - �B>4?AB 6D9@9). 
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1. +���!�+!� �!("$ �*��� 

 

1.1. �EFBD<\4F ?9F4 
 

�4A4 08. E9CF9@5D4 2023. 7B8<A9 B>B 13:30 K4EB64 CB ?B>4?AB@ 6D9@9AG (��), A4 49DB8DB@G 
„�<E<K\< \4D4>< (ICAO - LYBJ), 7D48E>4 BCLF<A4 #4?<?G?4, 7D48 �9B7D48, 8BL?B \9 8B 
B;5<]A9 A9;7B89 46<BA4 F<C4 Piper Aircraft Co. PA-34-200T, D97<EF4DE>9 B;A4>9 &7-YCQ. 
!46989AB7 84A4, C<?BF-<AEFDG>FBD E9 A4L4B E4 C<?BFB@-EFG89AFB@ A4 B5GJ< A4 49DB8DB@G 
„�<E<K\< \4D4><, F9D<FBD<\4 7D484 �9B7D484, G J<]G <;6DL9^4 C?4A<D4AB7 FD9A4:AB7 ?9F4. 
!4>BA CD<CD9@9 ;4 ?9F, CB8ABL9^4 C?4A4 ?9F4 < CD97?984 46<BA4 CD98 CB?9F4^9, CD< K9@G 
A<EG GEF4AB6]9A< 5<?B >4>6< CDB5?9@< <?< A98BEF4J<, CBE484 \9 >D9AG?4 E4 <;6DL9^9@ 
C?4A<D4AB7 ?9F4 – CB?4;4> E4 49DB8DB@4 „�<E<K\< \4D4>< - ?9F 8B 49DB8DB@4 „+9A9\< >B8 7D484 
!B6< %48 E4 <;6DL9^9@ C4D L>B?E><I >DG7B64 – CB6D4F4> A4 49DB8DB@ „�<E<K\< \4D4><. 
�6<BA \9 CB?9F9B, <;6DL<B C?4A<D4AB ?9F9^9 < CB6D4F4> 59; <>4>6<I CDB5?9@4. #D<?<>B@ 
CD<?4;4 ;4 E?9F4^9 A4 49DB8DB@ „�<E<K\< \4D4>< CBE484 \9 CB CDBJ98GD< <;6DL<?4 
<;6?4K9^9 EF4\AB7 FD4C4 >B\9 \9 >B@C?9F<D4AB 59; CDB5?9@4 < E4 CB;<F<6AB@ <A8<>4J<\B@ 
<;6GK9ABEF< E69 3 AB79 EF4\AB7 FD4C4 (3 ;9?9A9 ?4@C<J9) < ;45D46]<64^9@. #BE484 \9, CB 
<;\46< C<?BF4, <;6DL<?4 E?9F4^9 A4 CD47 14 CB?9FAB-E?9FA9 EF4;9 (#%%) 49DB8DB@4 G E>?48G 
E4 CDBC<E4A<@ ABD@4@4, CD< K9@G \9 BE9F<?4 \4K9 6<5D4J<\9 GE?98 A9D46A<A4 A4 #%%. �6<BA 
\9 GECBD<B < CBE484 \9 @4^B@ 5D;<AB@ A4EF46<?4 84 F4>E<D4 (DG?4) >4 DG?A<J< >B\4 \9 B8 
#%% 6B8<?4 >4 C?4FHBD@< 49DB8DB@4 „�<E<K\< \4D4><. #D<?<>B@ E>D9F4^4 G 89EAB >4 
DG?A<J<, CBE484 \9 BE9F<?4 CDBC484^9 46<BA4 A4 89EAB\ EFD4A<, >4B 84 \9 8BL?B 8B G6?4K9^4 
89EA9 AB79 EF4\AB7 FD4C4, F9 \9 B8@4I ;4GEF46<?4 46<BA < G74E<?4 @BFBD9. !4>BA <E>]GK9^4 
E6<I E<EF9@4, CBE484 \9 E4@BEF4?AB, 59; CB6D984, A4CGEF<?4 46<BA. &B@ CD<?<>B@, 
GEF4AB6<?4 \9 84 \9 8BL?B 8B ?B@4 89EA9 AB79 EF4\AB7 FD4C4 >B\4 E9 CB6G>?4 GA4;48 <ECB8 
>D<?4, 8B> \9 46<BA 89EA<@ >D<?B@ < 8B^<@ 89?B@ CB>?BCJ4 89EAB7 @BFBD4 ?9:4B A4 F?G  
(E?<>9 1,2 < 3), 4 9?<E4 89EAB7 @BFBD4 \9 <@4?4 FD47B69 G84D4^4 B F?B. 
 

 
%?<>4 1. �;7?98 < EF4^9 46<BA4 A4 @9EFG G89E4 
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%?<>4 2. �;7?98 < EF4^9 46<BA4 A4 @9EFG G89E4 

 

 
%?<>4 3. �;7?98 < EF4^9 46<BA4 A4 @9EFG G89E4 

 

 

1.2. #B6D989 
 

#B6D989 #BE484 �DG74 ?<J4 
%@DFA9 / / 

&9L>9 / / 

�4>9 / / 
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1.3. "LF9_9^4 A4 46<BAG 
 

&B>B@ CD97?984 46<BA4 CD<?<>B@ G6<ђ4\4 A4 @9EFG B;5<]A9 A9;7B89, GEF4AB6]9A4 EG 
BLF9_9^4 89EA9 AB79 EF4\AB7 FD4C4, 8B^9 EFD4A9 BC?4F9 FDGC4 (E?<>9 8, 9,), @4^4 BLF9_9^4 
9?<E9 89EAB7 @BFBD4 (E?<>4 7) >4B < 89EAB7 >D<?4 (E?<>4 7). 'E?98 G84D4 46<BA4 B F?B 8BL?B 
\9 8B CD9?B@4 @4>4;4 A4 89EAB\ AB;< EF4\AB7 FD4C4 (E?<>9 4, 5, < 6). 
 

   
%?<>4 4. #D9?B@ @4>4;4 A4 AB;< EF4\AB7 FD4C4 

 

 
%?<>4 5. �4F9K9AB EF4^9 AB79 EF4\AB7 FD4C4 
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%?<>4 6. "LF9_9^4 EF4\AB7 FD4C4 46<BA4  

 

   
 

%?<>4 7. �D<?B 46<BA4 < 9?<E4 @BFBD4 
 

 
 

%?<>4 8. "C?4F4 8B^97 89?4 FDGC4 
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%?<>4 9. "C?4F4 8B^97 89?4 FDGC4 
 

1.4. ,F9F4 CD<K<^9A4 FD9_<@ ?<J<@4 
 

,F9F4 FD9_<@ ?<J<@4 A9 CBEFB\<. 
  

1.5. #B84J< B C<?BFG 46<BA4 
 

%F4DBEA4 8B5:  41 7B8<A4 
#B? :  @GL>< 
�B;6B?4 5DB\:  SRB.FCL. 0452/2312 <;84F4 B8 EFD4A9  

�*� $9CG5?<>9 %D5<\9 
&<C 8B;6B?9 < 84FG@ CD6B7 <;8464^4:  PPL(A) 13.03.2019. 

"6?4L_9^4:  SEP (land) 

�9>4DE>B G69D9^9:  �DB\ G69D9^4: RS27736 

�4FG@ <;8464^4 04.09.2023. 

  

!4?9F G CBE?98^<I: 24 K4E4 
                                   48 K4E4 
                                   15 84A4 
                                   30 84A4 

/ 

/ 

/ 

8:03 
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1.6. #B84J< B <AEFDG>FBDG 
 

%F4DBEA4 8B5:  62 7B8<A4 
#B? :  @GL>< 
�B;6B?4 5DB\:  SRB.FCL. 0165/0574 <;84F4 B8 EFD4A9  

�*� $9CG5?<>9 %D5<\9 
&<C 8B;6B?9 < 84FG@ CD6B7 <;8464^4:  CPL(A), PPL(A) 19.09.1991. 

"6?4L_9^4:  BTR, MEP (land), SEP (land), STR, IR 

�9>4DE>B G69D9^9:  �DB\ G69D9^4: RS27586 

�4FG@ <;8464^4 04.08.2023. 

�DB\ E9DF<H<>4F4 <EC<F<64K4: SRB/�/0050 
�4FG@ <;8464^4: 30. 11. 2023. 
FE(A), IRE(A) 64:< 8B 30. 04. 2025. 
FIE(A) 64:< 8B 30.11. 2026. 

 

 

1.7. #B84J< B 46<BAG 
 

&<C:  Piper $� 34-200& 

#DB<;6Bђ4K 64;8GIBC?B64:  Piper Aircraft, Inc 

$97<EF4DE>4 B;A4>4:  &7-YCQ 

(45D<K></E9D<\E>< 5DB\: 34-7870302 

�B8<A4 CDB<;6B8^9:  1981. 7 
 4>E. 8B;6B]9A4 @4E4 A4 CB?9F4^G: 2165 >7 
'69D9^9 B D97<EFD4J<\<:  �DB\ 8B>G@9AF4 361, <;84F 03.10.2019. B8 

EFD4A9 J<6<?A9 64;8GIBC?B6A9 6?4EF< 
$9CG5?<>9 %4A  4D<AB 

'69D9^9 B C?B6<859ABEF<:  �DB\ 8B>G@9AF4 153, <;84F 22.11.2022. B8 
EFD4A9 J<6<?A9 64;8GIBC?B6A9 6?4EF< 
$9CG5?<>9 %4A  4D<AB 

#BF6D84 B CDB69D< C?B6<859ABEF<:  �4:< 8B 22.11.2023. 
'>GC4A A4?9F B8 CBK9F>4 GCBFD959 :  4055.9 A4 84A 22.11.2022. 

  

 

 

 

1.7.1. #B84J< B @BFBDG 46<BA4 
 

#DB<;6Bђ4K:  TCM L 

 B89?:   TSIO-360-EB 

%9D<\E>< 5DB\:  
 

265773-R (?96< @BFBD) 
808100-R (89EA< @BFBD) 
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1.7.2. #B84J< B CDBC9?9D<@4 46<BA4 
 

  

#DB<;6Bђ4K HARTZELL  

 B89? PROP.BHC-C2YF-2CLKUF 

%9D<\E>< 5DB\: AN6869 ( ?96< @BFBD)  
�N51117E (89EA< @BFBD) 

  

 

1.8. �AHBD@4J<\9 B BD74A<;4J<\< 

 

 �9DB8DB@ „�<E<K\< �4D4>ˮ (LYBJ) CBE98G\9 8B;6B?G ;4 >BD<L_9^9 (D98A< 5DB\ 1. G 
96<89AJ<\< 49DB8DB@4 E4 8B;6B?B@ ;4 >BD<L_9^9) <;84FG 24.11.2023. 7B8<A9 B8 EFD4A9 
�<D9>FBD4F4 J<6<?AB7 64;8GIBC?B6EF64 $9CG5?<>9 %D5<\9, E4 A9B7D4A<K9A<@ DB>B@ 
64:9^4. �9DB8DB@  CBE98G\9 869 C4D4?9?A9 CB?9FAB-E?9FA9 EF4;9: 14R-32L < 14L-32R, 

CD46BG74BAB7 B5?<>4 8G:<A9 1000 @9F4D4 < L<D<A9 37 @9F4D4, FD46A4F9 CB8?B79. !4@9^9A 
\9 ;4 A9>B@9DJ<\4?AB < ECBDFE>B ?9F9^9, B5G>G C<?BF4, C48B5D4AE>9 < @B89?4DE>9 
4>F<6ABEF< 84^G G CB6B]A<@ @9F9BDB?BL><@ GE?B6<@4. "C9D4F9D 49DB8DB@4 \9 
�4;8GIBC?B6A< E469; %D5<\9. 
 

*9AF4D ;4 B5G>G �&" „Pegaz Pilot Academy< E9 A4?4;< G 96<89AJ<\< B8B5D9A<I J9AF4D4 ;4 
B5G>G 64;8IBC?B6AB7 BEB5]4 E4 5DB\9@ CB6D89 SRB/ATO-008, K<\< \9 B87B6BDA< 
DG>B6B8<?4J �64A �_<@K96, G\98AB < 6?4EA<> 46<BA4.   
 

1.9. %F4^9 A4 @9EFG B;5<]A9 A9;7B89 
 

#D<?<>B@ G6<ђ4\4 A4 @9EFG B;5<]A9 A9;7B89, >4B < #%% G 89?G G >B\9@ \9 CD98@9FA< 46<BA 
<;6DL<B E?9F4^9, E?G:59A<J< *9AFD4 EG GEF4AB6<?< 69?<>< 5DB\ BLF9_9^4 #%% 49DB8DB@4 
„�<E<K\< \4D4><, E4 G?97AG_<@4 8G5<A9 8B 20cm G B8ABEG A4 CB6DL<AG #%% (E?<>4 11), 
DGC4@4 69_9 8G5<A9, CBCD9KA<@ < 8G:<AE><@ >4A4?<@4 D4;?<K<F<I 69?<K<A4 (E?<>4 10 < 
12) < 69?<><@ 5DB\9@ A9D46A<A4 A4EF4?<I GE?98 CGJ4^4 CB6DL<A9 #%%.  
 

%?G:59A<J< *9AFD4 EG E4 59;598A9 ?B>4J<\9 <ECD4F<?< E?9F4^9 < F4>E<D4^9 8DG7B7 46<BA4 
G <EFB@ E@9DG >4B < 46<BA >B\< \9 GK9EF6B64B G B6B\ B;5<]AB\ A9;7B8< < GEF4AB6<?< EG 84 
8B?4;< 8B 69?<><I 6<5D4J<\4 < CB@9D4^4 46<BA4 CD<?<>B@ E?9F4^4, >4B < DG?4^4 FB>B@ 

F4>E<D4^4 >B\9 E9 @BD4 <;6DL<F< ;A4FAB @4^B@ 5D;<AB@ GE?98 A9D46A<A4 A4 #%% < 
DG?A<J< 49DB8DB@4 „�<E<K\< \4D4><. 



11 
 

 
 

 %?<>4 10. !9CD46<?ABEF< A4 CB?9FAB-E?99FAB\ EF4;< 
 

 
 

%?<>4 11. !9CD46<?ABEF< A4 CB?9FAB-E?99FAB\ EF4;< 
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%?<>4 12. !9CD46<?ABEF< A4 CB?9FAB-E?99FAB\ EF4;< 
 

 

1.10.  9F9BDB?BL>< CB84J< 

 

!4 BEAB6G METAR <;69LF4\4 <;84FB7 G 11:30 UTC, @9F9BDB?BL>< GE?B6< EG 5<?< 
CB7B8A<, B8ABEAB: 

• �9F4D <; CD46J4 120° E4 11 K6BDB64, 4?< \9 EF64DA< CD464J CDB@9A]<6 <;@9ђG 90° < 
150° 

• �98DB A95B, 6<8]<6BEF 69_4 B8 10 km, A9@4 @9F9BDB?BL><I CB\464, A9@4 B5?4>4 B8 
BC9D4F<6AB7 ;A4K4\4 

• &9@C9D4FGD4 = 28° C  

• &4K>4 DBE9 = 13° C 

• QNH=1021 hPa 

• �9; BK9><64A<I ;A4K4\A<I CDB@9A4  
 

 

1.11.!46<74J<BA4 ED98EF64 < BCD9@4 
 

�6<BA CBE98G\9 EF4A84D8A4 A46<74J<BA4 ED98EF64 < BCD9@G, >B\< A<EG GF<J4?< A4 G;DB>9 
>B\< EG 8B69?< 8B B69 B;5<]A9 A9;7B89. 
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1.12.#B84J< B >B@GA<>4J<\< C<?BF4 E4 A48?9:AB@ >BAFDB?B@ ?9F9^4 
 

ATZ �<E<K\< �4D4> A<\9 5<B 4>F<64A, 64;8GIBC?B6 \9 5<B A4 69;< E4 AKL �4F4\A<J4. #<?BF 
\9 G 11:28 UTC F9?9HBAB@ \46<B 84 \9 E?9F9B, 4 8B74ђ4\ E9 89E<B A9CBED98AB A4>BA ;46DL9F>4 
D4;7B6BD4 E4 >BAFDB?B@ ?9F9^4 G AKL �4F4\A<J4.  
 

1.13. $97<EFD4FBD< ?9F4 
 

!9@4. 
 

1.14.  98<J<AE>< < C4FB?BL>< CB84J< 

 

!<EG D4ђ9A<. 
 

1.15. #B84J< B CB:4DG 
 

!<\9 5<?B CB:4D4 CD<?<>B@ B69 B;5<]A9 A9;7B89. 
 

1.16. &D474^9 < EC4E464^9 
 

!<\9 5<?B CBFD959 ;4 CB>D9F4^9@ 4>J<\9 FD474^4 < EC4E464^4. 
 

1.17. �EC9>F< CD9:<6]464^4 
 

!<\9 CD<@9A]<6B. 
 

1.18. �EC<F<64^4 < <EFD4:<64^4 
 

%64 <EC<F<64^4 < <EFD4:<64^4 ECDB6989A4 EG A4 BEAB6G EF4^4 ;4F9K9AB7 FB>B@ G6<ђ4\4, 
<;\464 GK9EA<>4 < E698B>4 < CD<>GC]9A<I 8B>G@9A4F4 < CB84F4>4 B G89EG.  
�EC<F<64^4 @4F9D<\4?4 EG 6DL9A4 G E4D48^< E4 �B\ABF9IA<K><@ <AEF<FGFB@ �9B7D48. 
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2. �!����� "���
!� !���"�� 

 

"8 !4DGK<BJ4 CBE?4 (*9AF4D ;4 <EFD4:<64^9 A9ED9_4 G E4B5D4_4\G), 4 G E>?48G E4 '7B6BDB@ 
5DB\ 08/3479-11/24 B8 31.10.2024. 7B8<A9, 8BEF46]9A \9 G;BD4> CB?B@]9AB7 89?4 EF4\AB7 
FD4C4 46<BA4 Piper PA 34-200T, E?<>4 13.  

#D9@4 <AHBD@4J<\< !4DGK<BJ4, �6<BA Piper PA 34-200T, D97<EF4DE>< 5DB\ T7 YCQ, <@4B 
\9 G89E A4 �9DB8DB@G �<E<K\< �4D4> >B8 #48<AE>9 %>9?9, 84A4 08.09.2023. 7B8<A9, CD<?<>B@ 
>B7a \9 8BL?B 8B CD9?B@4 89?4 EF4\AB7 FD4C4. 
&9IA<K>4 8B>G@9AF4J<\4, E9D6<EA4 >^<:<J4 46<BA4, 4F9EF< @4F9D<\4?4, >4B A< 89F4]A<\9 
<AHBD@4J<\9 B E4@B@ 8B74ђ4\G, CD<?<>B@ >B\97 \9 8BL?B 8B ?B@4 89?4 EF4\AB7 FD4C4 46<BA4, 
A<EG 8BEF46]9A< B8 EFD4A9 6?4EA<>4 46<BA4. 

 
%?<>4 13: �;7?98 8BEF46]9AB7 G;BD>4 CB?B@]9AB7 89?4 EF4\AB7 FD4C4 

 

!4 BEAB6G G7B6BDB@ 89H<A<E4AB7 B5<@4 <EC<F<64^4, 5<?B \9 CBFD95AB <;6DL<F< E?989_4 
<EC<F<64^4 G J<]G 89H<A<E4^4 G;DB>4 ?B@4: 
• K<L_9^9 89?B64, 6<;G9?A< CD97?98 < HBFB7D4H<E4^9, 
• I9@<\E>4 4A4?<;4 G;BD>4 @9FB8B@ "�%, 
• HD4>FB7D4H<\4 ?B@4 A4 @<>DBE>BCG (EF9D9B < %� ), 
• <EC<F<64^9 @<>DBEFDG>FGD9 A4 BCF<K>B@ @<>DBE>BCG, 
• @9D9^9 F6D8B_9 G;BD>4, 
• B5D484 D9;G?F4F4 <EC<F<64^4, 4A4?<;4 ?B@4, 
• <;D484 < 8BEF46]4^9 �;69LF4\4 B <EC<F<64^G. 
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��%#�$� �!&��!� ��" 

�<;G9?A< CD97?98 
�<;G9?A< CD97?98 G;BD>4 CB?B@]9AB7 89?4 EF4\AB7 FD4C4 < ^97B6<I CB\98<A4KA<I 89?B64, 
E?<>4 13, ECDB6989A \9 BKAB < A4 EF9D9B @<>DBE>BCG F<C4 „Leica=, >B\< \9 BCD9@]9A >4@9DB@ 
DFC 245 < EBHF69DB@ ;4 B5D48G E?<>9 LAS 4.3.1. G J<]G 89F9>J<\9 BLF9_9^4 < 

>4D4>F9D<;4J<\9 ?B@4. !4>BA ECDB6989AB7 6<;G9?AB7 CD97?984, <;7?98 8BEF46]9AB7 G;BD>4 
< ^97B6<I 89?B64 \9 8B>G@9AFB64A HBFB7D4H<\4@4.  
"8D9ђ<64^9 I9@<\E>B7 E4EF464 
)9@<\E>< E4EF46 6<\>4 < @4>4;4 B8D9ђ9A \9 @9FB8B@ BCF<K>9 9@<E<BA9 EC9>FDB@9FD<\9 
(OEC) A4 GD9ђ4\G „Belec Compact Port HLC<. 

 9D9^9 F6D8B_9 < @<>DBF6D8B_9 
 9D9^9 F6D8B_9 <;6DL9AB \9 A4 7?46< 6<\>4 @9FB8B@ Vickers-a (HV10), CD9@4 EF4A84D8G 
SRPS EN ISO 6507-1. 

&6D8B_4 \9 <;@9D9A4 A4 @4>4;4@4 1 < 2, @9FB8B@ Brinell-a (2,5/62,5/30), E47?4EAB EF4A84D8G 
SRPS EN ISO 6506-1.  

 9D9^9 F6D8B_9 6<\>4 < @4>4;4 \9 <;6DL9AB A4 GD9ђ4\G „Wolpert Dia Testor 2Rc<.  

 9D9^9 @<>DBF6D8B_9 <;6DL9AB \9 A4 @9F4?B7D4HE><@ G;BDJ<@4 6<\>4, B8ABEAB A4 
CBCD9KAB@ CD9E9>G F9?4 6<\>4 < A4 G;8G:AB@ CD9E9>G A46B\4 6<\>4, @9FB8B@ Vickers-a E4 
HV 0,5, CD< E<?< GF<E><64^4 F= 4,904 N. ' J<]G CDB69D9 969AFG4?AB7 CBEFB\4^4 
D4;G7]9A<K9^4 CB6DL<AE>B7 E?B\4 A46B\4, @<>DBF6D8B_4 \9 <;@9D9A4 < A4 <6<J< >BD9A4 
A46B\4 @9FB8B@ Vickers-a HV 0,025, CD< E<?< GF<E><64^4 F= 0,245 N. 

 <>DBF6D8B_4 \9 @9D9A4 A4 GD9ђ4\G „Wilson DiaMet< VH1102, CD9@4 EF4A84D8G SRPS EN 

ISO 6507-1.  

�EC<F<64^9 ;4F9;4^9@ 

�EC<F<64^9 ;4F9;A<I E6B\EF464 <;6DL9AB je CD9@4 EF4A84D8G SRPS EN ISO 6892-1, A4 
GD9ђ4\G „SCHENCK TR�BEL RM 100=, >B\< \9 BCD9@]9A D4KGA4DE><@ E<EF9@B@ < 
EBHF69DB@ ;4 4>6<;<J<\G < B5D48G CB84F4>4. �CDG69F9 ;4 <EC<F<64^9 EG <;D4ђ9A9 <; @4>4;4 
1 < 2 (CB \98A4 9CDG69F4).  9EF4 G;BD>B64^4 9CDG69F4 B59?9:9A4 EG :GF<@ <ECD9><84A<@ 
?<A<\4@4 A4 E?<J< 13. �BD<L_9A4 \9 C]BEA4F4 9CDG69F4 L<D<A9 6 mm < CBK9FA9 @9DA9 
8G:<A9 Lo = 25 mm. �5B7 @4?9 G>GCA9 8G:<A9 9CDG69F9, <EC<F<64^9 \9 D4ђ9AB 59; 
9>EF9A;B@9FD4 < 8B5<\9A4 6D98ABEF A4CBA4 F9K9^4, Rp0.2, \9 <AHBD@4F<6AB7 >4D4>F9D4. 
 

 4>DBHD4>FB7D4HE>4 4A4?<;4  
M4>DBHD4>FB7D4HE>< CD97?98 CD9?B@A<I CB6DL<A4 @4>4;4 1 <;6DL9A \9 A4 EF9D9B 
@<>DBE>BCG F<C4 „Leica=, >B\< \9 BCD9@]9A >4@9DB@ DFC 245 < EBHF69DB@ ;4 B5D48G E?<>9 
LAS 4.3.1, < 8B>G@9AFB64A \9 HBFB7D4H<\4@4. 
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 <>DBHD4>FB7D4HE>4 4A4?<;4  
 <>DBHD4>FB7D4HE>4 4A4?<;4 CD9?B@A<I CB6DL<A4 A4 @4>4;4@4 1 \9 <;6DL9A4 A4 
E>9A<D4\G_9@ 9?9>FDBAE>B@ @<>DBE>BCG F<C4 „JEOL 6010LV<, 4 E9@<>64AF<F4F<6A4 
I9@<\E>4 4A4?<;4 <;6DL9A4 \9 @9FB8B@ 9A9D7B8<EC9D;<6A9 EC9>FDB@9FD<\9 (%� /��%). 
 <>DBEFDG>FGDA4 4A4?<;4 
 <>DBEFDG>FGDA4 4A4?<;4 6<\>4 <;6DL9A4 \9 A4 CBCD9KAB@ CD9E9>G F9?4 6<\>4, < A4 
G;8G:AB@ CD9E9>G A46B\4 6<\>4.  

 <>DBEFDG>FGDA4 4A4?<;4 @4>4;4 1 \9 <;6DL9A4 A4 CBCD9KAB@ CD9E9>G >B8 @9EF4 A4EF4A>4 
?B@4, E?<>4 14.  

!4>BA @9F4?B7D4HE>9 CD<CD9@9 5DGL9^9@ < CB?<D4^9@, G;BDJ< 6<\>4 EG A47D<:9A< G 3% 
D4EF6BDG A<F4?4 (D4EF6BD HNO3 G 9F<?-4?>BIB?G) 8B> \9 @<>DBEFDG>FGD4 G;BD>4 @4>4;4 1 
BF>D<69A4 A47D<;4^9@ G D4EF6BDG Keller A D9479AE4.  9F4?B7D4HE>< G;BDJ< EG <EC<F4A< A4 
BCF<K>B@ @<>DBE>BCG „Leitz Metalloplan<, >B\< \9 BCD9@]9A >4@9DB@ DFC 295 < EBHF69DB@ 
;4 B5D48G E?<>9 LAS 4.3.1. 

$��'�&�&� �%#�&����� 

 

�<;G9?A< CD97?98 CB?B@]9AB7 89?4 EF4\AB7 FD4C4 
 

#D464J CB>D9F4^4 @4>4;4 G B>6<DG 6<\4KA9 69;9, G GE?B6<@4 9>EC?B4F4J<\9, \9 G CD46JG 
B;A4K9AB@ C?46<@ EFD9?<J4@4 A4 E?<J< 14.  

�<;G9?A<@ CD97?98B@ GEF4AB6]9AB \9 84 \9 8BL?B 8B 89HBD@4J<\9, B8ABEAB E46<\4^4 < 
>BAFD4>J<\9 CBCD9KAB7 CD9E9>4 F9?4 6<\>4, E?<>9 164 < 17, >4B < 8B 89HBD@4J<\9 6DIB64 
@4>4;4 G ;BA< 6<\4KA9 69;9, E?<>4 14. 

#D97?98B@ 8BEF46]9AB7 G;BD>4 GBK9A4 \9 89HBD@4J<\4 6DIB64 @4>4;4 G CD46JG ABD@4?AB@ 
A4 BEG CB@9D4^4 E>?BC4 >B\4 CD4F< CD464J E46<\4^4 6<\>4, LFB \9 B;A4K9AB JD69A<@ 
EFD9?<J4@4 A4 E?<J< 14. 

�<;G9?A<@ CD97?98B@ 4?G@<A<\G@E><I @4>4;4 >BAEF4FB64AB \9 84 \9 8BL?B 8B ?B@4 @4>4;4 
5DB\ 1, E?<>9 13 < 14. !4 @4>4;4@4 EG GBK9A9 2 CD9?B@A9 CB6DL<A9, E?<>4 15, < B;A4K9A9 EG 
>4B CD9?B@A4 CB6DL<A4 1 < CD9?B@A4 CB6DL<A4 2. 
!4 E?<J< 16 CD<>4;4A< EG 89?B6< 6<\4KA9 69;9, CBE@4FD4A< A4 EF9D9B @<>DBE>BCG. 
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%?<>4 14: �<\4KA4 69;4 @4>4;4 - �9F4] � E4 E?<>9 13. 

 

 

%?<>4 15.  9EF4 ?B@4 A4 6DIG @4>4;4 1. 
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%?<>4 16. �9?B6< 6<\4KA9 69;9, 4) 6<\4>, 5) CB8?BL>9, 6) A46DF>4, 7) K4GD4. 
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�A4?<;4 6<\>4  

�<;G9?A< CD97?98 6<\>4 
!4 E?<J< 17 CD<>4;4A \9 <;7?98 89HBD@<E4AB7 6<\>4. 'BK9A< EG E46<\4^9 F9?4 6<\>4 < 
>BAFD4>J<\4 CBCD9KAB7 CD9E9>4, >B\< GCG_G\G A4 CBEFB\4^9 C?4EF<KA9 89HBD@4J<\9 6<\>4. 
'>GCA4 8G:<A4 J9?B7 89HBD@<E4AB7 6<\>4 <;ABE< ≈ 50 mm, E?<>4 174.  9D9^9@ 895]<A9 
F9?4 6<\>4 A4 EF9D9B @<>DBE>BCG, E?<>4 175, GBK464 E9 EG:9^9 CBCD9KAB7 CD9E9>4. !4 
CB?B6<A< F9?4, CD9KA<> 6<\>4 <;ABE< ≈ 5,95 mm, 8B> 5?<;G 7?469 6<\>4 <;ABE< ≈ 6,27 mm.  

 
%?<>4 17. �;7?98 89HBD@<E4AB7 6<\>4, 4) CD9 < 5) CBE?9 CD4^4. 

 

!4 D46AB\ L9EFBEFD4AB\ 7?46< 6<\>4, E?<>4 18, GBK9A9 EG B;A4>9: FDBG74B E4 ;69;8<JB@ 
GAGFD4 < "/"D. ' ;BA< A46B\ CBEFB\< BF6BD ;4 BE<7GD4^9 A46DF>9 D4EJ9C>B@. 
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#D9@4 CB84J<@4 <; ?<F9D4FGD9 ;4 @4D><D4^9 64;8GIBC?B6A<I 6<\4>4, B;A4>4 FDBG7?4 E4 
;69;8<JB@ GAGFD4 CD98EF46]4 NAS close tolerance bolt. &DBG74B B;A4K464 84 \9 6<\4> E4 
L9EFBEFD4AB@ 7?46B@ CD9J<;AB @4L<AE>< B5D4ђ9A ;4 CD9J<;AB A4?974^9, E4 8<@9A;<\4@4 
CD9@4 B87B64D4\G_9@ �N <?< NAS /NASM EF4A84D8G. �69;8<J4 B;A4K464 84 \9 <;D4ђ9A B8 
?97<D4AB7 K9?<>4 ;4LF<_9AB7 B8 >BDB;<\9 CD96?4>B@ >48@<\G@4, ;4F9;A9 /\98ABE9KA9 
E@<KG_9 K6DEFB_9 CD9@4 B87B64D4\G_9@ �N <?< NAS /NASM EF4A84D8G (@<A. 74D4AFB64AB 
861 MPa/517 M$a). �4 B;A4>G "/D" A9@4 CB84F4>4, CD9FCBEF46>4 \9 84 \9 FB B;A4>4 
CDB<;6Bђ4K4. 
!4 FD:<LFG EG 8BEFGCA< 6<\J< >B\< EG <89AF<KAB @4D><D4A<, 4 B87B64D4\G E9D<\< �N173 -
168 Aeronautical Standard Machine bolt, CD9@4 4>FG9?AB@ EF4A84D8G NASM 173-186 2020 

(;4@9A<B EF4A84D8 AN 173-168). �<\4> >B\< \9 8BEF46]9A \9 89HBD@<E4A, 4?< CB 8<@9A;<\4@4 
CBCD9KAB7 CD9E9>4 F9?4, A46B\4 < G>GCAB\ 8G:<A< 6<\>4 CD<5?<:AB B87B64D4 ;46DF^G B;A4>4 
�N174-14. 

 
%?<>4 18. �;7?98 B;A4>9 A4 7?46< 6<\>4. 

�<;G9?A<@ CD97?98B@ (A4 EF9D9B @<>DBE>BCG) G >BD9AG A46B\4, GBK9AB \9 6<L9 CDE?<A4 >B\9 
E9 CDBEF<DG D48<\4?AB 8G: BE9 ;46B\A<J9 A46B\4. #DE?<A9 EG B;A4K9A9 59?<@ EFD9?<J4@4 A4 
E?<>4@4 19 < 20.  

&4>Bђ9 EG GBK9A< FD47B6< @9I4A<K><I BLF9_9^4 A46B\4, E?<>4 21, < ;4LF<FA9 CD96?4>9 
6<\>4 (:GF9 9?<CE9) E?<>4 20. 
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%?<>4 19. "5B8A9 CDE?<A9 G >BD9AG A46B\4 6<\>4. 

 
%?<>4 20. "5B8A9 CDE?<A9 (59?9 EFD9?<J9) G >BD9AG A46B\4 6<\>4 < FD47B6< BLF9_9^4 ;4LF<FA9 CD96?4>9 

(:GF9 9?<CE9). 
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%?<>4 21. �4D4>F9D<EF<KA4 @9I4A<K>4 BLF9_9^4 A4 A46B\G 6<\>4. 

&4>Bђ9, GBK9A4 \9 D4;?<>4 G B5?<>G 6DI4 A46B\4 6<\>4, F\. A46B\ 5?<:9 F9?G 6<\>4 \9 FD4C9;AB7 
B5?<>4, 8B> \9 CD9BEF4?< 89B A46B\4 >BAGEAB7 B5?<>4, E?<>4 22. 
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%?<>4 22. �;7?98 A46B\4 6<\>4 

)9@<\E>< E4EF46 6<\>4 

$9;G?F4F 4A4?<;9 I9@<\E>B7 E4EF464 6<\>4 CD<>4;4A \9 G &459?< 1.  
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&459?4 1. )9@<\E>< E4EF46 G;BD>4 6<\>4 
 

�<\4> 
9?9@9AF, mas % 

C Si Mn P S Cr Mo Ni 

%D. 6D98ABEF 0,39 0,24 0,86 0,01 <0,001 0,47 0,21 0,54 

+9?<> B;A4>9 AISI 8740 
(40NiCrMo2-2) CD9@4 
EF4A84D8G AMS-S-6049 

0,38-0,43 
0,15-

0,35 

0,75-

1,00 

max 

0,025 

max 

0,025 

0,40-

0,60 

0,20-

0,30 

0,40-

0,70 

 

)9@<\E>< E4EF46 6<\>4 B87B64D4 @4F9D<\4?G B;A4>9 AISI 8740 (40NiCrMo2-2) CD9@4 
EF4A84D8G AMS-S-6049 (Aerospace material specification). 

&6D8B_4 < @<>DBF6D8B_4 6<\>4 

$9;G?F4F< @9D9^4 F6D8B_9 A4 7?46< 6<\>4 CD<>4;4A< EG G &459?< 2. 
 

&459?4 2. $9;G?F4F< @9D9^4 F6D8B_9 A4 7?46< 6<\>4. 
HV10 

#B;<J<\4 �;@9D9A9 6D98ABEF< %D98^4 6D98ABEF 
�?464 6<\>4 311; 311; 311; 317 313 HV 

 

%D98^4 6D98ABEF F6D8B_9 7?469 6<\>4 <;ABE< 313 HV. 

 

!4 E?<J< 23 CD<>4;4A \9 <;7?98 @9F4?B7D4HE>B7 G;BD>4 A46B\4 A4 >B@ \9 <;@9D9A4 
@<>DBF6D8B_4. #D464J @9D9^4 @<>DBF6D8B_9 ;4 !�� 1 < !�� 2 CD<>4;4A \9 59?<@ 
EFD9?<J4@4 A4 E?<J< 11. 
' &459?< 3 84F9 EG 6D98ABEF< D4ECB89?9 @<>DBF6D8B_9 A4 G;BDJ<@4 A46B\4 < F9?4 6<\>4.  

$4ECB89?4 @<>DBF6D8B_9 CB CBCD9KAB@ CD9E9>G F9?4 6<\>4, >4B < D4ECB89?4 @<>DBF6D8B_9 
CB G;8G:AB@ CD9E9>G A46B\4 6<\>4 (!�� 1) @9D9A4 \9 E4 D4EFB\4^9@ B8 1 mm <;@9ђG 
CB\98<A4KA<I BF<E4>4, 8B> D4EFB\4^9 <;@9ђG BF<E4>4 >B8 !��-4 2 <;ABE< 500 μm. 

�A4?<;B@ D9;G?F4F4 @<>DBF6D8B_9 A<\9 GBK9AB B8EFGC4^9 G 6D98ABEF<@4 A4 G;8G:AB@ 
CD9E9>G A46B\4 < CBCD9KAB@ CD9E9>G F9?4 6<\>4.  

"8EGEF6B D4;?<>9 G 6D98ABEF<@4 @<>DBF6D8B_9 !��-4 3 – 1 < !��-4 3 – 2 CB>4;G\G 84 
D4;G7]9A<K9A< E?B\ A<\9 CD<EGF4A. 
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%?<>4 23.  9EF4 @9D9^4 @<>DBF6D8B_9 A4 6<\>G 
 

      &459?4 3. �;@9D9A9 6D98ABEF< @<>DBF6D8B_9 
 

#B;<J<\4 �;@9D9A9 6D98ABEF< 

!46B\ 6<\>4 

HV0,5 

!�� 1 316; 322; 319; 318; 317; 314 

!�� 2 321; 317; 320; 320; 316; 317 

HV0,025 

!�� 3- 1 312; 314; 312 

!�� 3- 2 314; 316; 319 

&9?B 6<\>4 
HV0,5 

317; 314; 310; 309 

 

 <>DBEFDG>FGD4 6<\>4  

 <>DBEFDG>FGD4 F9?4 6<\>4 

 <>DBEFDG>FGD4 CBCD9KAB7 CD9E9>4 F9?4 6<\>4 G; <6<JG G;BD>4 E4EFB\< E9 B8 E<FAB;DAB7 
BFCGLF9AB7 @4DF9A;<F4 < @4?B7 G89?4 59<A<F4, E?<>4 244.  <>DBEFDG>FGD4 ED98<A9 G;BD>4 
F9?4 6<\>4 \9 BFCGLF9A< @4DF9A;<F E4 @4?<@ G89?B@ ;4BEF4?B7 4GEF9A<F4, E?<>4 245. 
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4) 

 
5)  

%?<>4 24.  <>DBEFDG>FGD4 F9?4 6<\>4, 4) G; ECB]4L^G <6<JG < 5) ED98<A4 F9?4 6<\>4. 
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 <>DBEFDG>FGD4 A46B\4 6<\>4 E4 %� /��% 4A4?<;B@ 

 <>DBEFDG>FGD4 A46B\4 6<\>4 \9 BFCGLF9A< @4DF9A;<F E4 @4?<@ G89?B@ ;4BEF4?B7 4GEF9A<F4, 
E?<>4 25. 

  
4)  

 
5) 

%?<>4 25. ';8G:A< CD9E9> A46B\4, 4) < 5) CDE?<A4 G >BD9AG A46B\4 6<\>4 

 

 
4) 
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5) 

%?<>4 26. ';8G:A< CD9E9> A46B\4, 4) < 5) CDE?<A4 G >BD9AG A46B\4 6<\>4, %�  

' B5?4EF< >BD9A4 A46B\4 EG CDE?<A9 >B\9 CDBC47<D4\G G @4F9D<\4? 6<\>4 E?<>4 25 >B\9 EG 
GBK9A9 < CD<?<>B@ CD97?984 A4 EF9D9B @<>DBE>BCG, E?<>9 19 < 20. �;@9D9A9 8G:<A9 69_<I 
CDE?<A4 CD<>4;4A9 EG A4 E?<J< 26 < <;ABE9 ≈ 74,124 µm < 102,052 µm. 

 
4) 

 
5) 

%?<>4 27. 4)  9EFB ��% 4A4?<;9 A4 @9F4?B7D4HE>B@ G;BD>G A46B\4 6<\>4, 5) B87B64D4\G_< EC9>F4D 

 

�?9@9AF mas.% 

O 0 

Fe 0 

Cd 100 

'>GCAB 100 
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4) 

 
5) 

 
6) 

 
7) 

%?<>4 28.  9EF4 ��% 4A4?<;9 A4 A46B\G 6<\>4: 4) 5?<;G >BD9A4 A46B\4, 6) CB6DL<A4 6DI4 A46B\4; 5) < 7) B87B64D4\G_< 
EC9>FD< 

 

 

 

!4 E?<>4@4 27 < 28 CD<>4;4A4 EG @9EF4 ��% 4A4?<;9 < B87B64D4\G_< EC9>FD<. �4B LFB E9 
@B:9 >BAEF4FB64F< A4 BEAB6G D9;G?F4F4 ��% 4A4?<;9, ;4LF<FA< E?B\ \9 >48@<\G@ < BA 
CBEFB\< A4 @9EF<@4 5?<;G >BD9A4 A46B\4, 8B> A4 CB6DL<A< 6DI4 A46B\4 A<\9 CDBA4ђ9A.  
�48@<\G@E>4 CD96?4>4 A4 CB6DL<A< 6DI4 A46B\4 \9, CD9FCBEF46]4 E9, BLF9_9A4 CD<?<>B@ 
9>EC?B4F4J<\9 6<\>4. 
 

�A4?<;4 @4>4;4 

�<;G9?A< CD97?98 CB6DL<A9 @4>4;4 E4 %� /��% 4A4?<;B@ 

#D97?98 CB6DL<A9 @4>4;4 <;6DL9A \9 G B5?4EF< 6DI4 @4>4;4, F\. G B5?4EF< 89HBD@4J<\9 
@4>4;4, 89F4] � E?<>4 13. 

�?9@9AF mas.% 

O 16.05 

Fe 45.14 

Cd 38.81 

'>GCAB 100 

 

�?9@9AF mas.% 

O 0 

Fe 100 

Cd 0 

'>GCAB 100 
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#D97?98B@ ECB]4L^9 CB6DL<A9 @4>4;4 GBK9A4 EG BLF9_9^4 @4F9D<\4?4 (JD69A9 EFD9?<J9), 
LGC]<A9 (JDA< >DG7B6<) < CDE?<A9 >B\9 E9 CDBEF<DG ABD@4?AB G B8ABEG A4 BLF9_9^4 
@4F9D<\4?4, E?<>4 29. 

!4 CB6DL<A< @4>4;4, G B5?4EF< BF6BD4 ;4 BEF64D<64^9 6<\4KA9 69;9, GBK9A9 EG LGC]<A9 < 
CDE?<A9 >B\9 CDB8<DG G @4F9D<\4?, E?<>4 30. 
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%?<>4 29. �;7?98 CB6DL<A9 @4>4;4 E4 GBK9A<@ BLF9_9^<@4, LGC]<A4@4 < CDE?<A4@4 

 

  
  

%?<>4 30. (GC]<A9 < CDE?<A9 G B5?4EF< BF6BD4 ;4 BEF64D<64^9 6<\4KA9 69;9 
 

 4>DBE>BCE><@ CD97?98B@ 6DI4 @4>4;4, A4 EF9D9B @<>DBE>BCG, E?<>9 13 < 15, GBK9A4 \9 
89HBD@4J<\4 BF6BD4 ;4 BEF64D<64^9 6<\4KA9 69;9, E?<>4 32. 
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4)89;<AF97D4J<\9 ;4LF<FA9 CD96?4>9 
 

5) ;4LF<FA4 CD96?4>4 - B5?4EF %� /��% 4A4?<;9 (?96B); B87B64D4\G_< ��% EC9>F4D (89EAB) 
%?<>4 31. 4) 89;<AF97D4J<\4 ;4LF<FA9 CD96?4>9, 5) ��% 4A4?<;4 ;4LF<FA9 CD96?4>9 

 

 

�?9@9AF mas.% 

O 56,84 

Al 33,95 

Cu 2,88 

Si 6,33 

'>GCAB 100% 

 

�9;<AF97D4J<\4 
CD96?4>9 
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4) "F6BD A4 @4>4;4@4 1 

 
5) "F6BD A4 @4>4;4@4 2 

%?<>4 32. �9HBD@4J<\4 BF6BD4 A4 @4>4;4@4 ;4 BEF64D<64^9 6<\4KA9 69;9 
 

'E?98 A9@B7G_ABEF< CBFCGAB7 EC4\4^4 CD9?B@A<I CB6DL<A4 @4>4;4 1, A<\9 @B7G_9 
CD9J<;AB <;@9D<F< CD9KA<> BF6BD4 A4 @4>4;4@4 1, C4 EG <;@9D9A9 6D98ABEF< (E?<>4 324) 
<AHBD@4F<6AB7 >4D4>F9D4. #BD9ђ9^9@ CD9KA<>4 BF6BD4 A4 @4>4;4@4 1 < 2, >BAEF4FB64AB \9 
84 \9 A4 @4>4;4@4 1 8BL?B 8B ;A4FA9 89HBD@4J<\9 BF6BD4. 
 

�A4?<;B@ ECB]4L^9 CB6DL<A9 @4>4;4 A4 %� /��%, GBK9A4 \9 89;<AF97D4J<\4 ;4LF<FA9 
CD96?4>9, E?<>4 314. ��% 4A4?<;4 CD96?4>9 CB>4;G\9 CD<EGEF6B 4?G@<A<\G@4, ><E9BA<>4, 
54>D4 < E<?<J<\G@4. #D<EGEF6B 4?G@<A<\G@4 < ><E9BA<>4 G>4;G\9 84 \9 CD96?4>4 F<C4 Al2O3, 

E?<>4 315, 8B> 54>4D < E<?<J<\G@ CBF<KG <; BEAB6AB7 @4F9D<\4?4 >4B ?97<D4\G_< 9?9@9AF<.  

)9@<\E>< E4EF46 @4>4;4 

$9;G?F4F< <EC<F<64^4 I9@<\E>B7 E4EF464 @4>4;4 EG CD<>4;4A< G F459?< 4. 
&459?4 4. $9;G?F4F< <EC<F64^4 I9@<\E>B7 E4EF464 4?G@<A<\G@E><I @4>4;4 
 

";A4>4 G;BD>4 Si Fe Cu Mn Mg Cr Zn Ti Al 

@4>4;9 1 0,79 0,20 4,08 0,66 0,52 0,02 0,10 0,021 93,58 

@4>4;9 2 0,80 0,20 4,05 0,65 0,53 0,02 0,10 0,02 93,61 

EN AW-2014 

CD9@4 
EF4A84D8G 

SRPS EN 573-

3 

0,50-

1,2 

max 

0,7 

3,9-

5,0 

0,40-

1,2 

0,20-

0,8 

max 

0,10 

max 

0,25 

max 

0,15 
BEF4F4> 

)9@<\E>< E4EF46 @4>4;4 1 < 2 B87B64D4 4?G@<A<\G@E>B\ ?97GD< E9D<\9 2III B;A4>9 EN AW-

2014 CD9@4 EF4A84D8G SRPS EN 573-3. 
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&6D8B_4 @4>4;4 

$9;G?F4F< @9D9^4 F6D8B_9 @4>4;4 EG CD<>4;4A< G F459?< 5. 
&459?4 5. $9;G?F4F< @9D9^4 F6D8B_9 4?G@<A<\G@E><I @4>4;4 
 

";A4>4 G;BD>4 �;@9D9A9 6D98ABEF< %D98^4 6D98ABEF 
@4>4;9 1 153; 154; 156; 157; 155 155 H� 

@4>4;9 2 164; 162; 164; 162; 162 163 H� 

 

�B5<\9A9 6D98ABEF< F6D8B_9 @4>4;4 EG GA<HBD@A9. 

�4F9;A4 E6B\EF64 @4>4;4 

$9;G?F4F< B8D9ђ<64^4 ;4F9;A<I E6B\EF464 @4>4;4 1 < 2 EG 84F< G F459?< 6, 8B> EG A4 E?<J< 
33 CD<>4;4A< 8B5<\9A< 8<\47D4@< ;46<EABEF< A4CBA-<;8G:9^9 ;4 <EC<F4A9 9CDG69F9. 
 

&459?4 6. $9;G?F4F< B8D9ђ<64^4 ;4F9;A<I E6B\EF464 

";A4>4 9CDG69F9 Rp0.2
1) 

[MPa] 

Rm  

[MPa] 

Ar
2) 

[%] 

 4>4;9 1 385 447 9,5 

 4>4;9 2 442 483 9,3 

T6 EF4^9 (>B64^9 G 
>4?GCG) 

;4 EN AW-2014 

CD9@4 SRPS EN 586-2 

min 380 min 440 min 6 

1)- BD<\9AF4J<BA9 6D98ABEF<  
2)- @9D9AB DGKAB 

 



35 
 

0 2 4 6 8 10 12

0

100
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!
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�;8G:9^9, %

@4>4;9 1

          
a) 

0 2 4 6 8 10 12

0

100

200

300

400

500

!
4C
BA
, M
Pa

�;8G:9^9, %

@4>4;9 2

 

               5) 
%?<>4 33. �<\47D4@< ;46<EABEF< A4CBA-<;8G:9^9 

�A4?<;B@ 8B5<\9A<I D9;G?F4F4, GBK9AB \9 84 @4>4;9 2 <@4\G 6<L9 6D98ABEF< A4CBA4 F9K9^4 
< ;4F9;A9 K6DEFB_9 G B8ABEG A4 @4>4;9 1, A4 >B\<@4 \9 A4EF4B ?B@, 8B> EG 6D98ABEF< <;8G:9^4 
CD<5?<:AB \98A4>9.  

 4>DBHD4>FB7D4HE>4 4A4?<;4 CD9?B@A9 CB6DL<A9 1 @4>4;4 1 

#D97?98B@ CD9?B@A9 CB6DL<A9 1 @4>4;4 1, E?<>4 34, A4 EF9D9B @<>DBE>BCG, >BAEF4FB64AB 
\9 84 \9 @9EFB A4EF4A>4 ?B@4 ( !�) A4 ECB]4L^B\ CB6DL<A< @4>4;4, E?<>4 35.  

' 5?<;<A< @9EF4 A4EF4A>4 ?B@4 GBK9A9 EG E9>GA84DA9 CDE?<A9, E?<>4 36, >B\9 EG C4D4?9?A9 
ECB]4L^B\ CB6DL<A< @4>4;4. 
 

 
%?<>4 34. �;7?98 CB?B@]9AB7 6DI4 @4>4;4 1 

 !� 

#D9?B@A4 CB6DL<A4 1 

#D9?B@A4 CB6DL<A4 2 
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%?<>4 35.  4>4;9 1 – CD9?B@A4 CB6DL<A4 1 - #B;<J<\9  !� G; ECB]4L^G <6<JG 

 

 

 

 

 

 

 

 

 

 

 

 

�9F4] � 
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%?<>4 36. �9F4] � E4 E?<>9 23 

 

%9>GA84DA9 CDE?<A9 
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 <>DBHD4>FB7D4HE>4 4A4?<;4 CD9?B@A9 CB6DL<A9 1 @4>4;4 1 

�;7?98 CD9?B@A9 CB6DL<A9 1 A4 @4>4;4@4 1, E4 @9EFB@ A4EF4A>4 ?B@4 ( !�), CD<>4;4A \9 
A4 E?<J< 37. 

 

 
%?<>4 37. �;7?98 CD9?B@A9 CB6DL<A9 1 A4 @4>4;4@4 1 >B8  !� 

 !� 
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 <>DBHD4>FDB7D4HE><@ CD97?98B@ CD9?B@A9 CB6DL<A9 1, @4>4;4 5DB\ 1, A4 %� -G, GBK9A9 
EG H<A9 8G>F<?A9 \4@<J9 E4 K9EF<J4@4 <AF9D@9F4?A<I H4;4 G ^<@4, E?<>9 38 < 39. 

#D97?98B@ CD9?B@A9 CB6DL<A9 G B5?4EF<  !�, E?<>4 38, GBK9A9 EG E9>GA84DA9 CDE?<A9. 
!4 BEAB6G %�  4A4?<;9, E?<>4 39, CD9FCBEF46]4 E9 84 EG E9>GA84DA9 CDE?<A9 A4EF4?9 >4B 
CBE?98<J4 ?B@4 K9EF<J4 <AF9D@9F4?A<I H4;4. #DBEF<D4^9 CDE?<A4 A4EF4?B \9 
>B4?9EJ9AJ<\B@ 8G>F<?A<I \4@<J4, LFB G>4;G\9 A4 8G>F<?A< >4D4>F9D ?B@4, E?<>4 40. 

 

 
%?<>4 38. �;7?98 CD9?B@A9 CB6DL<A9 1 A4 @4>4;4@4 1 E4 E9>GA84DA<@ CDE?<A4@4 

 

%9>GA84DA9 CDE?<A9 

�G>F<?A9 
\4@<J9 
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%?<>4 39. '9EF<J9 <AF9D@9F4?A<I H4;4 G 8G>F<?A<@ \4@<J4@4 

 

 

 

4) ?B@ K9EF<J4 E9>GA84DA9 H4;9 G 8G>F<?A<@ \4@<J4@4 

��&�
 � 

 

#D464J CDBEF<D4^4 
E9>GA84DA9 CDE?<A9 

#D464J CDBEF<D4^4 
E9>GA84DA9 CDE?<A9 

+9EF<J9 
<AF9D@9F4?A<I 
H4;4 G \4@<J4@4 
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�9F4] � 

%?<>4 40. 4) �B@ K9EF<J4 <AF9D@9F4?A<I H4;4, 5) 89F4] 7 E4 E?<>9 284 

 <>DBEFDG>FGDA4 4A4?<;4 @4>4;4 1 

 <>DBEFDG>FGDAB@ 4A4?<;B@ CB6DL<A9 CBE@4FD4A9 G CD46JG ABD@4?AB@ A4 CD9?B@AG 
CB6DL<AG 1 (@4>4;9 1), GBK9A4 \9 A9IB@B79A4 D4ECB89?4 K9EF<J4 <AF9D@9F4?A<I H4;4 G 
BEAB6< @4F9D<\4?4, E?<>4 41. +9EF<J9 <AF9D@9F4?A<I H4;4 EG <;8G:9A9 < GE@9D9A9, LFB 
GCG_G\9 84 B845D4A< @9F4?B7D4HE>< CD9E9>, B87B64D4 G;8G:AB@ CD46JG <;D489 CB?4;AB7 
@4F9D<\4?4. 
 

�B@ K9EF<J4 
<AF9D@9F4?A<I H4;4 

�B4?9EJ9AJ<\4 
8G>F<?A<I \4@<J4 
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%?<>4 41:  <>DBEFDG>FGD4 BEAB6AB7 @4F9D<\4?4 @4>4;4 1, CB?<D4AB EF4^9 

 

�A4?<;B@ @<>DBEFDG>FGD9 A4 69_<@ CB69_4^<@4, GBK9A9 EG >DGCA9 K9EF<J9 <AF9D@9F4?A<I 
H4;4 E4 ;4BEF4?B@ ?<69AB@ @BDHB?B7<\B@, E?<>4 42. �4C4:9AB \9 < CD<EGEF6B 6<L9 K9EF<J4 
D4;?<K<FB7 B5?<>4 < >BAFD4EF4 E<69 5B\9, E?<>4 42. %� /��% 4A4?<;B@ K9EF<J4 
>BAEF4FB64AB \9 84 E69F?B E<69 K9EF<J9 ;4B5]9A<I <6<J4, E?<>4 434 CD<C484\G E<EF9@G Al-

Cu, E<69 K9EF<J9 A9CD46<?AB7 B5?<>4 < BLFD<I <6<J4, E?<>4 435, CD<C484\G E<EF9@G Al-Fe-

Mn-Cu-Si, 8B> F4@AB E<69 K9EF<J9, E?<>4 436, CD<C484\G E<EF9@G Al-Mg-Cu-Si. 
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%?<>4 42: '9EF<J9 <AF9D@9F4?A<I H4;4 E4 ;4BEF4?B@ ?<69AB@ @BDHB?B7<\B@ 

 

 

 

+9EF<J9 <AF9D@9F4?A<I 
H4;4 E4 ;4BEF4?B@ ?<69AB@ 
@BDHB?B7<\B@ 
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4) E69F?B E<69 ;4B5]9A9 K9EF<J9- B5?4EF %� /��% 4A4?<;9 (?96B); B87B64D4\G_< ��% EC9>F4D (89EAB) 

5) E<69 K9EF<J9 - B5?4EF %� /��% 4A4?<;9 (?96B); B87B64D4\G_< ��% EC9>F4D (89EAB) 

 
6) F4@AB E<69 K9EF<J9 - B5?4EF %� /��% 4A4?<;9 (?96B); B87B64D4\G_< ��% EC9>F4D (89EAB) 

%?<>4 43: %� /��% 4A4?<;4 <;86B\9A<I H4;4 G @4F9D<\4?G 4?G@<A<\G@E><I @4>4;4 
 

�?9@9AF  mas. % 

Al 49,72 

Cu 50,28 

'>GCAB 100 

 

�?9@9AF  mas. % 

Al 57,48 

Fe 14,21 

Mn 7,71 

Cu 11,59 

Si 9,01 

'>GCAB 100 

 

�?9@9AF  mas. % 

Al 35,13 

Mg 24,63 

Cu 16,12 

Si 24,12 

'>GCAB 100 
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�A4?<;B@ @<>DBEFDG>FGD9 G A47D<:9AB@ EF4^G GBK464\G E9 <;8G:9A4 ;DA4 >B\4 CD4F9 CD464J 
GE@9D9ABEF< K9EF<J4 <AF9D@9F4?A<I H4;4, E?<>4 44. 

 

 

 
%?<>4 44.  <>DBEFDG>FGD4 BEAB6AB7 @4F9D<\4?4 @4>4;4 1, A47D<:9AB EF4^9. 

 

#BD98 GBK9A9 A9IB@B79A9 D4ECB89?9 K9EF<J4 <AF9D@9F4?A<I H4;4, E?<>4 41, < K9EF<J4 E4 
;4BEF4?B@ ?<69AB@ @BDHB?B7<\B@, E?<>4 42, G @<>DBEFDG>FGD< BEAB6AB7 @4F9D<\4?4 G 
B5?4EF< CD9?B@A9 CB6DL<A9 1 GBK9A \9 < ?B@ K9EF<J4 <AF9D@9F4?A<I H4;4, E?<>4 45 < 46. 

' B5?4EF< G84]9AB\ B8 CD9?B@A9 CB6DL<A9 1 A<\9 GBK9A ?B@ K9EF<J4 <AF9D@9F4?A<I H4;4, 
E?<>4 42. 
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%?<>4 45. �B@ K9EF<J4 E9>GA84DA<I H4;4 G B5?4EF< G; CD9?B@AG CB6DL<AG 1, BCF<K>< @<>DBE>BC 

 

�B@ K9EF<J4 <AF9D@9F4?A<I H4;4 GCG_G\9 A4 CD<EGEF6B 69?<><I A4CD9;4^4 G @4F9D<\4?G. 
�B@ B6<I K9EF<J4 GBK9A \9 G B5?4EF< 789 \9 GBK9A4 89HBD@4J<\4 6DIB64 @4>4;4, E?<>4 13.  

 

�B@ K9EF<J4 
<AF9D@9F4?A<I 
H4;4 
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%?<>4 46. �B@ K9EF<J4 <AF9D@9F9?A<I H4;4 G B5?4EF< CD9?B@A9 CB6DL<A9 1, E>9A<D4\G_< 9?9>FDBAE>< 
@<>DBE>BC 

 

�B@ K9EF<J4 
<AF9D@9F4?A<I 
H4;4 

�B@ K9EF<J4 
<AF9D@9F4?A<I 
H4;4 
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 <>DBEFDG>FGDAB@ 4A4?<;B@ A4 %� -G, GBK9A9 EG CDE?<A9 A4 ECB]4L^B\ CB6DL<A<, E?<>4 
47, 4?< < A4 BF6BDG ;4 BEF64D<64^9 6<\4KA9 69;9, E?<>4 46. 'BK9A9 LGC]<A9 < CDE?<A9 
B87B64D4\G LGC]<A4@4 < CDE?<A4@4 >B\9 EG GBK9A9 CD<?<>B@ 6<;G9?AB7 CD97?984 CB6DL<A9 
@4>4;4, E?<>4 29. 

'BK9A9 LGC]<A9 EG A9CD46<?AB7 B5?<>4, E?<>4 49, < A4\69DB64FA<\9 EG A4EF4?9 GE?98 
C<F<A7 >BDB;<\9 @4>4;4. #<F<A7 >BDB;<\4 \9 69DB64FAB A4EF4?4 >4B CBE?98<J4 89;<AF97D4J<\9 
;4LF<FA9 CD96?4>9, E?<>4 324, GE?98 K974 \9 BEAB6A< @4F9D<\4? 5<B <;?B:9A 4F@BEH9DE><@ 
GE?B6<@4. 

 

%?<>4 47. #DE?<A9 A4 ECB]4L^B\ CB6DL<A< G;BD>4 @4>4;4 1 

%?<>4 48. #DE?<A9 A4 BF6BDG ;4 BEF64D<64^9 6<\4KA9 69;9 

��&�
 � 

#$%��!� 

#$%��!� 



49 
 

 
%?<>4 49. �9F4] � E4 E?<>9 47 

 

�!����� $��'�&�&� 

�<\4> 

 

�;7?98 6<\>4 (E46<\4^9 F9?4 6<\>4 < EG:9^9 CBCD9KAB7 CD9E9>4 F9?4 6<\>4) G>4;G\G 84 \9 
8BL?B 8B ;A4FA9 89HBD@4J<\9 6<\>4. '>GCA4 8G:<A4 89HBD@<E4AB7 6<\>4 <;ABE< ≈ 50 mm. 

!4 CB?B6<A< 8G:<A9 F9?4, CD9KA<> 6<\>4 <;ABE< ≈ 5,95 mm, 8B> 5?<;G 7?469 6<\>4 <;ABE< 
≈ 6,27 mm.  

!4 D46AB\ L9EFBEFD4AB\ 7?46< 6<\>4, GBK9A9 EG B;A4>9: FDBG74B E4 ;69;8<JB@ GAGFD4 < "/"D. 

!46B\ \9 CDB5GL9A ;4 BE<7GD4^9 A46DF>9 D4EJ9C>B@. #D9@4 CB84J<@4 <; ?<F9D4FGD9 ;4 
@4D><D4^9 64;8GIBC?B6A<I 6<\4>4, FDBG74B E4 ;69;8<JB@ GAGFD4 B;A4K464 NAS close 
tolerance bolt. &DBG74B B;A4K464 84 \9 6<\4> E4 L9EFBEFD4AB@ 7?46B@ @4L<AE>< B5D4ђ9A ;4 
CD9J<;AB A4?974^9, E4 8<@9A;<\4@4 CD9@4 B87B64D4\G_9@ �N <?< NAS /NASM EF4A84D8G. 
�69;8<J4 B;A4K464 84 \9 <;D4ђ9A B8 ?97<D4AB7 K9?<>4 ;4LF<_9AB7 B8 >BDB;<\9 CD96?4>B@ 
>48@<\G@4. �4 B;A4>G "/D" A9@4 CB84F4>4, CD9FCBEF46>4 \9 84 \9 B;A4>4 CDB<;6Bђ4K4. 

' >BD9AG A46B\4, GBK9AB \9 6<L9 CDE?<A4 >B\9 E9 CDBEF<DG D48<\4?AB 8G: BE9 ;46B\A<J9 
A46B\4, >B\9 EG CBF6Dђ9A9 < @<>DBEFDG>FGDAB@ 4A4?<;B@. &4>Bђ9, GBK9A4 \9 D4;?<>4 G B5?<>G 
6DI4 A46B\4 6<\>4, F\. A46B\ 5?<:9 F9?G 6<\>4 \9 FD4C9;AB7 B5?<>4, 8B> \9 CD9BEF4?< 89B A46B\4 
>BAGEAB7 B5?<>4.  

)9@<\E>< E4EF46 6<\>4 B87B64D4 @4F9D<\4?G B;A4>9 AISI 8740 (40NiCrMo2-2) CD9@4 
EF4A84D8G AMS-S-6049 (Aerospace material specification). 
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%D98^4 6D98ABEF F6D8B_9 7?469 6<\>4 <;ABE< 313 HV. 

�;@9D9A9 6D98ABEF< @<>DBF6D8B_9 A9@4\G 69_4 B8EFGC4^4 G G;8G:AB@ CD9E9>G 6<\>4 G ;BA< 
A46B\4 < G CBCD9KAB@ CD9E9>G F9?4 6<\>4.  
$9;G?F4F< @<>DBF6D8B_9 G B5?4EF< >BD9A4 A46B\4 A9@4\G B8EFGC4^4 G 8B5<\9A<@ 
6D98ABEF<@4, LFB G>4;G\9 84 A9@4 D4;G7]9A<K9^4 CB6DL<AE>B7 E?B\4. 

 <>DBEFDG>FGD4 CBCD9KAB7 CD9E9>4 F9?4 6<\>4 G; <6<JG G;BD>4 E4EFB\< E9 B8 E<FAB;DAB7 
BFCGLF9AB7 @4DF9A;<F4 < @4?B7 G89?4 59<A<F4, 4 @<>DBEFDG>FGD4 ED98<A9 G;BD>4 F9?4 < 
A46B\4 6<\>4 \9 BFCGLF9A< @4DF9A;<F E4 @4?<@ G89?B@ ;4BEF4?B7 4GEF9A<F4.  

!4 BEAB6G D9;G?F4F4 ��% 4A4?<;9 CBF6Dђ9AB \9 CBEFB\4^9 ;4LF<FAB7 E?B\4 >48@<\G@4 A4 
@9EF<@4 5?<;G >BD9A4 A46B\4, 8B> A4 CB6DL<A< 6DI4 A46B\4 A<\9 CDBA4ђ9A. �48@<\G@E>4 
CD96?4>4 A4 CB6DL<A< 6DI4 A46B\4 \9, CD9FCBEF46]4 E9, BLF9_9A4 CD<?<>B@ 9>EC?B4F4J<\9 
6<\>4. 
 

 4>4;9 
 

�<;G9?A<@ CD97?98B@ 8BEF46]9AB7 G;BD>4 >BAEF4FB64A \9 ?B@ 6DI4 @4>4;4 5DB\ 1, E?<>4 13. 

'BK9A \9 CD9?B@ A4 864 @9EF4, E?<>4 15. 

�A4?<;B@ I9@<\E>B7 E4EF464 @4>4;4, GF6Dђ9AB \9 84 EG <;D4ђ9A9 B8 4?G@<A<\G@E>9 ?97GD9 
EN AW-2014. 

%D98^9 6D98ABEF< F6D8B_4 @4>4;4 5DB\ 1 < 5DB\ 2 EG G\98A4K9A9, 155 HB < 163 HB 

D9EC9>F<6AB (F459?4 5). 
!4 BEAB6G <;6DL9A<I <EC<F<64^4 (6<;G9?A< CD97?98 – E?<>4 1, @<>DBEFDG>FGDA4 
<EC<F<64^4 – E?<>9 41 < 44) CD9FCBEF46]4 E9 84 \9 89B <;D4ђ9A >B64^9@. �CDG69F9 ;4 ;4F9;A4 
<EC<F<64^4 G;BD>B64A4 EG G CD46JG >B\< 5?47B B8EFGC4 B8 L CD46J4 (G;8G:A< CD464J), E?<>4 
1-:GF9 <ECD9><84A9 ?<A<\9. ' E>?48G E4 ;4IF96<@4 EF4A84D84 SRPS EN 586-2:2008 

(�?G@<A<\G@ < ?97GD9 4?G@<A<\G@4 - "F>B6J< – �9B 2:  9I4A<K>9 BEB5<A9 < 8B84FA< 
;4IF96< ;4 BEB5<A9), B54 <EC<F4A4 G;BD>4 ;48B6B]464\G @<A<@4?AB CDBC<E4A9 6D98ABEF< 
7D4A<J9 F9K9^4, ;4F9;A9 K6DEFB_9 < <;8G:9^4 ;4 BF>B6>9 @4L<AE>< >B64A9 G >4?GCG (DIE 

FORGINGS) G EF4^G &6.  
% B5;<DB@ A4 FB 84 F9IA<K>4 8B>G@9AF4J<\4 A<\9 8BEF46]9A4, A<\9 CB;A4F4 F9IAB?B7<\4 
<;D489 @4>4;4 < CDBC<E4AB F9D@<K>B EF4^9 @4F9D<\4?4, A9 @B:9 E9 GF6D8<F< 84 ?< I9@<\E>< 
E4EF46, F6D8B_4 < ;4F9;A9 >4D4>F9D<EF<>9 @4F9D<\4?4 <ECG^464\G CDBC<E4A9 ;4IF969. 
 4>DBHD4>FB7D4HE><@ CD97?98B@ CD9?B@A<I CB6DL<A4, GEF4AB6]9AB \9 84 \9 @9EFB 
A4EF4A>4 ?B@4 A4 ECB]4L^B\ CB6DL<A< @4>4;4, E?<>9 35 - 37. �A4?<;B@ CD9?B@A9 
CB6DL<A9 A4 E>9A<D4\G_9@ 9?9>FDBAE>B@ @<>DBE>BCG, GBK9A9 EG 8G>F<?A9 \4@<J9 GAGF4D 
>B\<I E9 GBK464\G CD9?B@]9A9 K9EF<J9 <AF9D@9F4?A<I H4;4. �A4?<;B@ A4 %� -G GBK9A \9 
@9I4A<;4@ CDBC474J<\9 CDE?<A4 >B4?9EJ9AJ<\B@ 8G>F<?A<I \4@<J4, E?<>4 40, K<@9 \9 
CBF6Dђ9A 8G>F<?A< >4D4>F9D ?B@4. 
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 <>DBEFDG>FGDAB@ 4A4?<;B@ BEAB6AB7 @4F9D<\4?4 @4>4;4, G CB?<D4AB@ EF4^G, GBK9A9 EG 
GE@9D9A9 < <;8G:9A9 K9EF<J9 <AF9D@9F4?A<I H4;4 G CD46JG 89HBD@4J<\9 @4F9D<\4?4, E?<>4 
41. 'BK9AB \9 CD<EGEF6B 3 F<C4 K9EF<J4, E69F?B E<69 K9EF<J9 ;4B5]9A<I <6<J4 <; E<EF9@4 
Al-Cu, E<69 K9EF<J9 A9CD46<?AB7 B5?<>4 <; E<EF9@4 Al-Fe-Mn-Cu-Si < F4@AB E<69 K9EF<J9 
<; E<EF9@4 Al-Mg-Cu-Si, E?<>4 31. �A4?<;B@ @<>DBEFDG>FGD9 G A47D<:9AB@ EF4^G, GBK9A4 
\9 >DGCAB;DA4 < GE@9D9A4 EFDG>FGD4 G CD46JG 89HBD@4J<\9 @4F9D<\4?4, E?<>4 44.  

�B@ K9EF<J4 <AF9D@9F4?A<I H4;4 GBK9A \9 G ;BA< A9CBED98AB G; CD9?B@AG CB6DL<AG 
@4>4;4 1, E?<>9 45 < 46. �B@ K9EF<J4 GCG_G\9 A4 CD<EGEF6B 69?<><I A4CD9;4^4 G @4F9D<\4?G 
>B\4 EG 8B69?4 8B ?B@4 K9EF<J4.  
�A4?<;B@ CB6DL<A9 @4>4;4 GBK9A9 EG CDE?<A9 < LGC]<A9 G @4F9D<\4?G, FD47B6< @4L<AE>9 
B5D489 >4B < 89;<AF97D4J<\4 CD96?4>9. #D<EGEF6B LGC]<A4 < CDE?<A4 \9 CBF6Dђ9AB < 
@<>DBEFDG>FGDAB@ 4A4?<;B@ A4 %� -G G B5?4EF< ECB]4L^9 < GAGFD4L^9 <6<J9 G;BD>4, 
E?<>9 47 < 48. 'BK9A9 LGC]<A9 EG A9CD46<?AB7 B5?<>4 <; >B\<I E9 CDBEF<DG CDE?<A9, LFB 
G>4;G\9 84 EG GBK9A9 LGC]<A9 69DB64FAB A4EF4?9 >4B CBE?98<J4 C<F<A7 >BDB;<\9 BEAB6AB7 
@4F9D<\4?4, E?<>9 48 < 49. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

На?><е=а:&4K>9 3,4,5 <;69LF4\4 _9 5<F< B5\46]9^9 A4>BA CD<>GC]9A<I >B@9AF4D4 A4 
<;69LF4\ D9?964AFA<I ;9@4]4 G>]GK9A<I G CDBJ9E <ED479 4 G E>?48G E4 @9ђGA4DB8A<@ 
EF4A84D8<@4 < CDBC<E<@4. 
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3. ���
'+*� 

3.1. !4?4;< 

 

3.2. ';DBJ< B;5<]A9 A9;7B89  
3.2.1. !9CBED98A< G;BJ< B;5<]A9 A9;7B89 
3.2.2. #BED98A< G;DBJ< G89E4  
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