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 !" 678.5:621.791 

 .!. "#$#%&''(), *. . +,-,./0',  .1. +,',%2/,%, 3.4. ".52$#% 

 !  «"#$%&'() *+,-. «/+0(1-&2$-(2#34» 

6.7. +/#8'#$ 

"#$%&'() 5-&6.+$&2,#117) 2#81(9#&'() 61(,#$&(2#2 

939:4**93;< ;4=*9691<< 3> ?+< 641<?9> **9@ 

+9*3;?A+B<9**9@ 3; 6< 7 ?+< 07=31*7!  

"$-,#.#17 (&&3#.-,+1(: ;- &,+$(,+#%-&2( &2+3( 07<3=>/?! & 2-3@(1-) &,+$(,+#%78 
'$-%-' &,70# 20 %%. "- $#*6342+2+% ;$-,#.#1178 (&&3#.-,+1() A73( (*5-2-,3#17 &,+$17# 

'-1&2$6'B(( & 2-3@(1-) &,+$(,+#%78 '$-%-' .- 50 %%. 

 

#$ %  14-1-3370–2006 &$'()*+,( -$.$/,$0)(),1- .2&($3 2*++( ($.-

42,5 $( 1 /$ 3 **, 6$'78+0)(),1- – $( 4 /$ 20 **, ) 9$ :;% 3-5627–84 

«;3)'0) &().2 *)'02 07<3=>?@A» [1] (29$31*2 (+-,$.$628+&02*2 9'$-

B+&&)*2 9'+/5&*$('+,1: '58,)7 /56$3)7 &3)'0) 9$0'1(1*2 C.+0('$/)*2, 

'58,)7 )'6$,$/56$3)7 &3)'0), *+-),2D2'$3),,)7 &3)'0) 3 &'+/+ D)42(,1- 

6)D$3 2 &3)'0) 9$/ &.$+* E.F&), – ($.42,$G &3)'23)+*1- 0'$*$0 /$ 20 **. 

#'2*+,+,2+ 6$'78+0)(),1- 2 -$.$/,$0)(),1- .2&($3 $6'),2823)+(&7 2D-D) 

$(&5(&(327 /),,1- 9$ &3)'23)+*$&(2, 0$($')7 D)32&2( $( &$&($7,27 9$&()302, 

9'2*+,7+*1- &9$&$H$3 &3)'02 2 2&9$.ID5+*1- *)(+'2).$3. 

!.7 $B+,02 &3)'23)+*$&(2 /),,$G &().2 & ($.42,$G &3)'23)+*1- 0'$-

*$0 &31J+ 20 ** H1.2 9'$3+/+,1 $91(,1+ ')H$(1, 9$ '+D5.I()()* 0$($'1- 

&().$ 3$D*$K,1* 9'2*+,+,2+ &().2 07<3=>?@A 3D)*+, 3$&I*2 *)'$0 &()-

.+G, D).$K+,,1- 3 9+'328,$G 0$,&('50($'&0$G /$05*+,()B22. 

!.7 '+).2D)B22 /),,$6$ '+J+,27 ,) ::: ?L «")*)&().I» H1.) 2D6$-

($3.+,) .2&($3)7 &().I. M&9$.ID$3),1 .2&(1 9.)3$0 ?2–5956, ?2–4855, 

?2–4853. 

<2*28+&02G &$&()3 *+()..) 2 6)'),(2'5+*1+ *+-),28+&02+ &3$G&(3) 

&$$(3+(&(35F( ('+H$3),27* %  14-1-3370–82 2 %  102–2003 (()H.. 1, 2). N2&-

(1 9$&()3.+,1 3 $($KK+,,$* &$&($7,22 & (3+'/$&(IF d$(9 = 4,0–4,8 **. 
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%)H.2B) 1 

 !"!#$%&!' %(%)*+ ,!%)(+(' %)*,! "*-&! 07 3./012 

O 9.)3-

02 
O &+'(2E20)() 

%$.-

42,) 

.2&($3, 

** 

C Mn Si P S Cr Ni Mo Cu Al 

?2–5956 838 $( 22.09, 

861/618 $( 23.09 

10 

40 
0,09 0,90 0,25 0,016 0,011 3,03 1,06 0,24 0,15 0,02 

?2–4855 587/444 $( 14.08 16 0,10 0,88 0,22 0,015 0,012 3,08 1,02 0,23 0,17 0,011 

?2–4853 492/418 $( 08.08 

468 $( 08.08 

471 $( 08.08 

10 

40 

50 

0,09 0,95 0,28 0,015 0,01 3,20 1,18 0,24 0,15 0,018 

%)H.2B) 2 

.*-*3)!-4$"5$ "$6*3!#$%&!$ %+('%)+* ,!%)(+(' %)*,! 07 3./012 

7( 89 14-1-3370–82 7(%,$ :*&*,&! % ()74%&(" 

%$.42,) .2&($3 P0,2 P3 Q 
O 9.)302 

** ?#) % 

?2–5956 
10 

1030 

1020 

1080 

1070 

13,0 

13,5 

?2–4855 10 1050 

1030 

1130 

1110 

16,0 

16,0 

?2–4853 16 1030 

1040 

1080 

1090 

16,0 

15,0 
 

R+K2*1 (+'*28+&0$G $H')H$(02 2 9)')*+('1 &3)'02 ,)D,)8+,1 & 58+-

($* ,)58,$6$ D)/+.) 2 '+0$*+,/)B2G :;% 3-5627–84 «%29$3$G (+-,$.$628+-

&02G 9'$B+&&. ;3)'0) &().2 07<3=>?@A», 0$($'1G ')&9'$&('),7+(&7 ,) 

2D6$($3.+,2+ &3)',1- &$+/2,+,2G ($.42,$G /$ 20 **: 

 ! 59'$8,7F4)7 (+'*$$H')H$(0): D)0).0) 910 ± 10 $;, $-.)K/+,2+ ,) 

3$D/5-+, $(95&0 (300–350 ) ± 10 $;, $-.)K/+,2+ ,) 3$D/5-+; 

 ! $(95&0 9$&.+ &3)'02 300–320 $;. S'+*7 *+K/5 &3)'0$G 2 $(95&0$* 

,+ $6'),2823)+(&7; 

 ! &3)'0) C.+0('$/56$3)7 9$ =:;% 14771–76 3 &'+/+ D)42(,$6$ 6)D) – 

&*+&2 "2 (Ar 82 % + CO2 18 % ), 9$.5)3($*)(28+&0)7 ,) ESAB (2&($8,20 92-

(),27 ESAB Mig 500tw, 9$/)F42G *+-),2D* ESAB Feed 300–4). ;3)'$8,)7 

9'$3$.$0) ;S08=;?% 2.2 ;S08=2;; 

 ! '+K2* &3)'02: 

T 9+'31G 9'$-$/ (0$',+3$G) I = 230–240 A, U = 20–22 S; 

T 9$&.+/5F42+ 9'$-$/1 I = 270–280 A, U = 23–24 S. 

")8+&(3$ &3)',1- $H')DB$3 9'$3+'+,$ '+,(6+,$3&02* *+($/$*,  L", 

B3+(,$G /+E+0($&0$92+G &$6.)&,$ 9'2,7(1* ,) :A: «?)J2,$&('$2(+.I» 
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*+($/20)*. M&&.+/$3),) *)0'$&('50(5') &3)',1- J3$3 ,) ,).282+ ,+9'$3)-

'$3, 9.+, ('+42, 2 /'562- /+E+0($3. :9'+/+.+,1 *+-),28+&02+ &3$G&(3) 

&$+/2,+,2G. :H')DB1 /.7 2&&.+/$3),27 *+-),28+&02- &3$G&(3 31'+D).2 &$-

6.)&,$ &-+*)*, 9'23+/+,,1* ,) '2&. 1, ')D'13,1+ – (29 III =:;% 6996–66, 

5/)',1+ – (29 VI =:;% 6996–66. 

:9'+/+.+,2+ -)')0(+'2&(20 9'$8,$&(2 2 5/)',$G 37D0$&(2 9'$3$/2.2 

,) &3)',1- &$+/2,+,27-, 2D 0$($'1- 3$D*$K,$ 2D6$($32(I $H')DB1 &$6.)&,$ 

=:;%5 ('2&5,$0). >) $&().I,1- &3)',1- &$+/2,+,27- 2D*+'7.2 (3+'/$&(I 

3 D$,)-: : – $&,$3,$G *+().., L – D$,) (+'*$3.27,27, U – *+().. J3). 

30

     !    "    #    $    1    .    1    

     !    "    #    $    4    .    2    

     !    "    #    $    3    .    2    

     !    "    #    $    1    0    .    1    

     !    "    #    $    6    .    1    

2
4

4
0

4
0

2
6

 !"#$%&$' ()#!"*$ +( ,-./ 6996–66, 01+ III

23!#&$' ()#!"*$ +( ,-./ 6996–66, 01+ I, V KCU

 

R2&. ;-+*) 31'+D02 ')D'13,1- 2 5/)',1- $H')D$3 2D &3)',1- &$+/2,+,2G 

#$ '+D5.I()()* 0$,('$.7 0)8+&(3), 9'$3+/+,,$6$ ,) :A: «?)J2,$-

&('$2(+.I», &3)',1+ $H')DB1 9'2D,),1 6$/,1*2. R+D5.I()(1 2&&.+/$3),27 

-)')0(+'2&(20 *+-),28+&02- &3$G&(3 &3+/+,1 3 ()H.. 3. 
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%)H.2B) 3 

 *-*&)$-!%)!&! %+*-356 %($;!3$3!' 

%3+'/$&(I, >S O $H')DB) 
(9'$6'. 
O 335) 

;$&($7-
,2+ 9+'+/ 
&3)'0$G 

:(95&0 
9$&.+ &3)'02 
/ = 320 °; 

P,  
06&/ **

2
?+&($ 
')D'13) 

1 2 

;3)'$8,)7 
9'$3$.$0) 

"$.28+&(3$ 
9'$-$/$3 

: 302 – 

L 321 – 

U 201 – 

L 277 – 

1.1 

4 = 30 ** 
 9'$8-
,+,,$+ 

+ 

66 
66 
66 

#$ J35 

: 311 – 

08=;?% 7 

: 207 – 

L 321 – 

U 207 – 

L 321 – 

2.3 

4 = 30 ** 
:($K-
K+,,$+ 

+ – – 

:207 – 

08=;?% 5 

: 207 – 

L 255 – 

U 285–229 – 

L 255 – 

3.2 

4 = 22 ** 
:($K-
K+,,$+ 

– 
66 
66 

#$ $&-
,$3,$*5 
*+()..5 

: 207 – 

08=;?% 4 

: 207 : 207 

L 255 L 241 

U 223 U 235 

L 321 L 285 

4.2 

4 = 40 ** 
:($K-
K+,,$+ 

+ 

66 
67 
66 

#$ $&-
,$3,$*5 
*+()..5 

: 321 : 311 

08=2; 8 

: 207 – 

L 255 – 

U 207 – 

L 262 – 

5.2 

4 = 30 ** 
:($K-
K+,,$+ 

– – – 

: 212 – 

08=;?% 5 

: 217 – 

L 285 – 

U 229 – 

L 285 – 

5.3 

4 = 30 ** 
:($K-
K+,,$+ 

+ – – 

: 207 – 

08=;?% 5 

: 201 : 207 

L 229 L 269 

U 207 U 207 

L 302 L 269 

6.1 

4 = 40 ** 
:($K-
K+,,$+ 

+ 

66 
66 
66 

#$ 
$&,$3,$-
*5 *+-
()..5 

: 207 : 207 

08=;?% 8 

: 207 – 

L 241 – 

U 229 – 

L 241 – 

10.1 

4 = 26 ** 
:($K-
K+,,$+ 

– 

67 
67 
67 

#$ $&-
,$3,$*5 
*+()..5 

: 207 – 

08=2; 4 

: 197 : 192 

L 229 L 269 

U 229 U 212 

L 255 L 229 

8.1 

4 = 40 ** 
:($K-
K+,,$+ 

+ – – 

: 197 : 187 

08=;?% 8 

: 207 – 

L 255 – 

U 229–207 

L 255 – 

8.2 

4 = 40 ** 
:($K-
K+,,$+ 

– – – 

: 207 – 

08=;?% 8 

: 207 : 207 

L 285 L 269 

U 201 U 229 

L 285 L 277 

9.2 

4 = 50 ** 
:($K-
K+,,$+ 

– – – 

: 207 : 207 

08=;?% 10 
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MD 9$.58+,,1- /),,1- &.+/5+(: 

1. #'2 &3)'0+ 3 (+'*$59'$8,+,,$* &$&($7,22 ('2&5,$0, C&02D 1.1, 

4 = 30 **) $H+&9+823)+(&7 (3+'/$&(I 3 $&,$3,$* *+()..+ 2 3 D$,+ (+'*$-

3.27,27 H$.++ 300 >S, 8($ &$$(3+(&(35+( 9'+/+.5 (+058+&(2 P0,2 H$.++ 80 

06&/**2 ("#80). 

#'$8,$&(I &3)',$6$ &$+/2,+,27 &$&()3.7+( P3 = 66 06&/**2, 8($ &$$(-

3+(&(35+( 9'$8,$&(2 *+()..) &3)'$8,$G 9'$3$.$02 08=;?%. >+D,)82(+.I,$+ 

&,2K+,2+ (3+'/$&(2 3 D$,+ (+'*$3.27,27 (277 >S) $H5&.$3.+,$ &*+J+,2+* 

$&,$3,$6$ *+()..) &$ &3)'$8,$G 9'$3$.$0$G 3 *+&(+ D)*+') (3+'/$&(2. 

%)02* $H')D$*, 9'$8,$&(I &3)',$6$ &$+/2,+,27, 2D6$($3.+,,$6$ 2D 

(+'*$59'$8,+,,1- $H')DB$3, $H5&.$3.+,) 9'$8,$&(IF &3)'$8,$G 9'$3$.$02 

2 &$$(3+(&(35+( ('+H$3),27* (+-,28+&0$G /$05*+,()B22. 

2. #'2 &3)'0+ 9'$3$.$0$G 08=;?% $H')DB$3 3 $($KK+,,$* &$&($7,22 

('2&5,$0, C&02D 3.2, 4 = 22 **; C&02D 6.1, 4 = 40 **) 9'$8,$&(I &3)',$6$ 

&$+/2,+,27 &$$(3+(&(35+( 9'$8,$&(2 $&,$3,$6$ *+()..) P3 = 66 06&/**2 

(201–207 >S). 

%3+'/$&(I ')D.28,1- D$, &3)',$6$ &$+/2,+,27 $H')DB$3 2.3, 5.2, 5.3, 

8.1, 9.2 ($.42,$G 30, 40, 50 ** ,)-$/2.)&I 3 9'+/+.)- 207–197 >S, 8($ &$$(-

3+(&(35+( 9'$8,$&(2 P3 = 70,5–67,5 06&/**2, ,) $/,$* $H')DB+ (8.1) & $/,$G 

&($'$,1 J3) 2*+.$&I /3) D)*+') (3+'/$&(2 &$ D,)8+,27*2 187 >S 2 192 >S, 

8($ &$$(3+(&(35+( 9'$8,$&(2 P3 = 63,5 06&/**2 2 P3 = 65 06&/**2. 

#$.58+,,1+ '+D5.I()(1 &$$(3+(&(35F( ('+H$3),27* (+-,28+&0$G /$-

05*+,()B22. 

3. #'2 &3)'0+ 9'$3$.$0$G 08=2; $H')DB$3 3 $($KK+,,$* &$&($7,22 ('2-

&5,$0, C&02D 4.2, 4 = 40 **; C&02D 10.1, 4 = 26 **) 9$.58+,1 '+D5.I()(1, ),)-

.$628,1+ 9$.58)+*1* 9'2 &3)'0+ 9'$3$.$0$G 08=;?%. #'$8,$&(I &3)',$6$ 

&$+/2,+,27 &$$(3+(&(3$3).) 9'$8,$&(2 $&,$3,$6$ *+()..) (P3 = 66 06&/**2, 

207 >S). 

4. :(95&0 9$&.+ &3)'02 ,+ 9$3.27. ,) -)')0(+'2&(202 9'$8,$&(2 &3)'-

,1- &$+/2,+,2G, 9$.58+,,1- & 2&9$.ID$3),2+* 9'$3$.$02 08=;?% 2 08=2;. 

;.+/5+( $(*+(2(I, 8($ 2&&.+/$3),,1+ &3)',1+ &$+/2,+,27 $(,$&7(&7 0 9'$-

&(1* 9$ 0$,&('50B22. ;.+/$3)(+.I,$, /.7 9'$&(1- &$+/2,+,2G 9'$3$/2(I 

$(95&0 ,+B+.+&$$H')D,$. :(95&0 /.7 &.$K,1- &$+/2,+,2G, 0 0$($'1* $(,$-

&7(&7 &$+/2,+,27 & 0$.IB+31*2 2 *,$6$0')(,$ 9+'+&+0)F42*2&7 J3)*2, 

9'2*+,7(I K+.)(+.I,$. 

5. ;3)',1+ &$+/2,+,27 2D $($KK+,,1- $H')DB$3 $H+&9+823)F( 9'$8-

,$&(I ,+ *+,++ "#66 2 9$D3$.7F( 6)'),(2'$3)(I &$$(3+(&(32+ (+-,28+&02* 

('+H$3),27*, 9'+/V73.7+*1+ 0 &().7* !40S 2 !36. 

6. S &3)',1- &$+/2,+,27- (+'*$59'$8,+,,1- $H')DB$3 $&,$3,$G *+-

().. $H+&9+823)+( ('+H$3),27 0 &().7* (29) A" & "# 70-"#80. #'$8,$&(I 
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&3)',1- &$+/2,+,2G ($.42,$G H$.++ 20 ** $9'+/+.7+(&7 9'$8,$&(IF *+().-

.) J3), (.+. 9'$3$.$0$G 08=;?% 2.2 08=2;. 

;/+.)+* &.+/5F42+ 313$/1: 

1. R+D5.I()(1 2&&.+/$3),27 &32/+(+.I&(35F( $ B+.+&$$H')D,$&(2 9'2-

*+,+,27 &().2 07<3=>?@A 3D)*+, 3$&I*2 *)'$0 &().+G, 9'+/5&*$('+,,1- 

9+'328,$G (+-,28+&0$G /$05*+,()B2+G. S '+D5.I()(+ $&54+&(3.7+(&7 5,2E2-

B2'$3),,1G (+-,$.$628+&02G 9'$B+&& &3)'02 2 (+'*28+&0$G $H')H$(02 ')D-

.28,1- &3)'23)+*1- C.+*+,($3 2 &3)',1- &$+/2,+,2G. #$0)D),) 3$D*$K-

,$&(I 2&9$.ID$3),27 .2&(), (+'*$$H')H$(),,$6$ 3 5&.$327- .2&($9'$0)(,$6$ 

B+-) 2D6$($32(+.7 *+()..). 

2. R+0$*+,/5F(&7 /.7 &3)'02 '+K2*1, 5&(),$3.+,,1+ 9'2 2D6$($3.+-

,22 &3)',1- $H')DB$3. !.7 9'$&(1- &3)',1- &$+/2,+,2G $(95&0 ,+ ('+H5+(-

&7. !.7 &.$K,1- &3)',1- &$+/2,+,2G B+.+&$$H')D,$ 9'$3$/2(I $(95&0 9'2 

(+*9+')(5'+ 300–350 $;. ")(+6$'2F &.$K,$&(2 $9'+/+.7+( ')D')H$(820 0$,-

&('50($'&0$G /$05*+,()B22. 

3. #'$3+/+,,1+ 2&&.+/$3),27 9$D3$.2.2 3,+/'2(I /),,5F &().I 9'2 

2D6$($3.+,22 0'59,$6)H)'2(,1- *,$6$($,,1- &H$'$8,1- +/2,2B. 

 

#$.58+,$ 10.08.2010 


