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���������. =��>!��-$ ��?�&@ '�!�;�A B!�>�C#� �>$&@-DE /�&�-?!�;��#�E +$'�>�"�# -�%�&@<�'� ?�$��>!$ " #��%�-�!�"$--DE %�A#$E ?&� 
B�&*;�-�� B�#�"�# #!*'&�'� ��;�-��. �$���$>!�"$�>�� �E��$ B&��#�A ?�F�!�$/��. �$�;�> -$B!�C�--�'� ���>��-�� �"&��>�� !$+"�>��� 
!�<�-�� +$?$;� ��;�&$ ?&� *B!*'�'� #&�-$, +$?$;� G&$�$-$ ?&� B�&*%��#�-�;-�A B&$�>�-D, $ >$#C� B!�?&�C�--�'� !$-�� ��>�?$ �/�-#� 
B�!�E�?$ " B&$�>�;��#�� ���>��-�� +$'�>�"#� B!� B!�>�C#� " B&��#�E %�A#$E. ���B�!$>*!-D� -$B!�C�-�� -� !$���$>!�"$H>��; �> >��-
B�!$>*!D +$"���> ��?*&@ *B!*'��>� �$>�!�$&$ +$'�>�"#�. �B!�?�&�-D B�&� >�-+�!�" *B!*'�E -$B!�C�-�A " +$'�>�"#�, �%*�&�"&�--DE 
?�A�>"��� >!�E ���!�?�>�;�--DE ��&, B��>!��-� B�&� �*��$!-DE -$B!�C�-�A, +$"���K�� �> *'&$ "D!�+$ -�C-�'� %�A#$. =�&*;�-$ �/�-#$ 
-$B!�C�-�A " +�-� B!�?B�&$'$���'� B&$�>�;��#�'� >�;�-�� " ��;�-�� +$'�>�"#�, �B�!$HK$��� -$ B!�?�&@-D� +-$;�-�� �->�-��"-��>� 
>�-+�!$ *B!*'�E -$B!�C�-�A, �%*�&�"&�--�'� ?�A�>"��� >!�E ���!�?�>�;�--DE *��&�A. �$����>!�- B!���! B!�>�C#� +$'�>�"#� �+ �>$-
&�  45. �>�C?��>"&�� B!�?�&@-*H �->�-��"-��>@ *B!*'�E ?�F�!�$/�A L*B � >�E-�;��#�� B!�?�&�� >�#*;��>� L0,2  =  0,002, �/�-�" ��?*&@ 
*B!*'��>� �>$&� 45 +-$;�-��� 100  �=$ B!� >��B�!$>*!� 950  °�, B�&*;�&� +-$;�-�� #�NFF�/��->$ -$'!*+#� " ����-> B�!�E�?$ ;$�>� 
�$>�!�$&$ +$'�>�"#� " B&$�>�;��#�� ���>��-�� � !$�B!�?�&�-�� #��B�-�-> �*��$!-�'� >�-+�!$ -$B!�C�-�A. �!�"�-@ �->�-��"-��>� -$-
B!�C�-�A, ���>"�>�>"*HK�A B�!�E�?* �$>�!�$&$ +$'�>�"#� " B&$�>�;��#�� ���>��-��, �B!�?�&�& '!$-�/* B&$�>�;��#�A +�-D. =!�?�>$"-
&�-D ���>"�>�>"*HK�� '!$F�#�. =�&*;�-$ +$"������>@ !$�B!�?�&�-�� #��B�-�-> >�-+�!$ -$B!�C�-�A �> *'&$ "D!�+$ -�C-�'� %�A#$. 
=�?>"�!C ?�-$ �B>��$&@-��>@ +-$;�-�� (120°) *'&$ "D!�+$ -�C-�'� %�A#$ ?&� �B�!$/�A B!�>�C#� +$'�>�"#�. 

�������� �����: ��?�&@, #�"#$, B!�>�C#$, #��%�-�!�"$--D� %�A#�, �>$&@, /�&�-?!�;��#$� +$'�>�"#$, ��?*&@ *B!*'��>�, *��&�� -$ �?�-�/* 
?&�-D +$'�>�"#�, -$B!�C�-��, +�-$ B&$�>�;��#�'� >�;�-��, '!$F�#� -$B!�C�-�A, *'�& "D!�+$ -�C-�'� %�A#$, ��;�-��� +$'�>�"#�.

��!�;$� B!�>�C#$ �>$&@-DE /�&�-?!�;��#�E +$'�>�-
"�# -�%�&@<�'� (?� 300  ��) ?�$��>!$ " #��%�-�!�"$--
-DE %�A#$E �%��B�;�"$�> �>-���>�&@-� -�"D��#�� *��-
&�� #�"#�. =!� -$+-$;�-�� !�C��$ B!�>�C#�  [1] ?&� 
-�"DE >�E-�&�'�A #�"#� [2,  3] -��%E�?��� *;�>D"$>@ 
F�!��!�"$-�� � !$+"�>�� +�- B&$�>�;��#�'� >�;�-�� 
" ��;�-�� +$'�>�"#�. � ;$�>-��>�, -$+-$;�-�� "�&�;�-
-D *#�"$ +$ �?-� �%C$>�� �B!�?�&��>�� !$+��!�� >$#�A 
+�-D. �B�#>! ��>�?�" !�<�-�� ��?�&@-DE +$?$; ?&� 
$-$&�+$ -$B!�C�-�A B!�>�C#� <�!�#, �> #&$���;��-
#�E  [1] ?� B!�?�>$"&�-�� +$'�>�"#� "�+#�*B!*'�� >�&�� 
�$#�"�&&$, B�?"�!'-*>D� *?$!-D� -$'!*+#$� [4]. 

� -$�>��K�A !$%�>� B!�?�>$"&�-$ �/�-#$ F�!��-
!�"$-�� +�-D B&$�>�;��#�'� >�;�-�� ?&� �E��D � #��-
%�-�!�"$--D�� %�A#$��. �/�-#$ ��-�"$-$ -$ B!�-
?�&@-DE +-$;�-��E �->�-��"-��>� >�-+�!$ *B!*'�E 
-$B!�C�-�A, �%*�&�"&�--�'� ?�A�>"��� >!�E ���!�?�-
>�;�--DE *��&�A. �$���$>!�"$�>�� �E��$ B&��#�A ?�-
F�!�$/��, *!$"-�"�<�--D� ���!�?�>�;�--D� *��&�� 
-$ �?�-�/* ?&�-D /�&�-?!$ B!�&�C�-D # +$'�>�"#� 
" >�;#$E �� #�->$#>$ � %�A#$�� (!��.  1,  �). �$�;�> -$-
B!�C�--�'� ���>��-�� �"&��>�� !$+"�>��� !�<�-�� 
+$?$;� ��;�&$  [5] ?&� *B!*'�'� #&�-$, +$?$;� G&$�$-$ 
?&� B�&*%��#�-�;-�A B&$�>�-D  [6] � ��>�?$ [7] �/�-#� 

B�!�E�?$ " B&$� >�;��#�� ���>��-�� #!*'&�A +$'�>�"-
#� B!� B!�>�C#� " B&��#�E %�A#$E. �+"��>-D ��>�?D 
$-$&�>�;��#�'� !$�;�>$ B�&� >��B�!$>*! " �E��� B&��-
#�A ?�F�!�$/��  [8], �?-$#� ""�?* �$&��>� ?�$��>!$ 
+$'�>�"#� >��B�!$>*!-D� -$B!�C�-��, B�?�%-D� B!�?-
�>$"&�--D� " !$%�>�  [9], -� !$���$>!�"$H>��; �> >��-
B�!$>*!D +$"���> ��?*&@ *B!*'��>� � (��?*&@ O-'$) 
B�!"�'� !�?$.

�B!�?�&�� -$B!�C�-�� -$ B�"�!E-��>� /�&�--
?!$ !$?�*��� R, �%*�&�"&�--D� *��&���� � -$ �?�-
-�/* ?&�-D /�&�-?!$, B!�&�C�--D�� " >�;#$E �, � 
� ! ��;�-�� /�&�-?!$ (!��.  1,  �). �$ !��.  1,  � >�;#$ 
" – B!��+"�&@-$� >�;#$ B�"�!E-��>� /�&�-?!$; P  – 
*'&�"$� #��!?�-$>$ >�;�# � � ! #�->$#>$ ��;�-�� 
/�&�-?!$ � "D!�+-D� %�A#��; ra , rb , r
 – !$��>��-�� 
�> >�;#� " ?� >�;�# #�->$#>$ ��;�-�� � %�A#$��; Q� , 
Qb , Q
 – *'&�"D� #��!?�-$>D >�;#� " �>-���>�&@-� 
>�;�# #�->$#>$; #1 ,  #2 � Y1 , Y2 – ?�#$!>�"$ ���>��$ 
#��!?�-$> � /�->!�� " >�;#$E � � $; R� , Rb , R
 – *'&�-
"D� #��!?�-$>D B�&�!-�'� !$?�*�$ $" �>-���>�&@-
-� B!�?�&C�-�A B!��DE $�, $�, $!. �+ '����>!�-
;��#�E ���>-�<�-�A �&�?*�>, ;>� Q�  +  Qb  =  1/2(U  –  P); 
Q
  –  Qb  =  P; R�  =  2 Q� ; Rb  =  2 Qb ; R
  =  2 Q
 ; ra  =  2R cos Qa ; 
rb  =  2R cos Qa ; r
  =  2R cos Qa .
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�$?�$&@-D� -$B!�C�-��  ,  ,  " &H%�A >�;#� " 
B�"�!E-��>� /�&�-?!$ �> *��&�A " >�;#$E �, � � ! ���-
H> B��>��--D� +-$;�-�� � -$B!$"&�-D ���>"�>�>"�--� 
"?�&@ �>!�+#�" �", �", !": 

=!� N>�� �#!*C-D�  � #$�$>�&@-D� V -$B!�C�-�� 
" B�&�!-�A ���>��� #��!?�-$> � B�&H��� " >�;#� B!�-
&�C�-�� ���!�?�>�;�--�'� *��&�� !$"-D -*&H. ��-+�! 
-$B!�C�-�A W�, �%*�&�"&�--DA *��&���  �, B!�&�C�--
-D� " >�;#� �, " ?�#$!>�"�A ���>��� #��!?�-$> #1 , #2 
����> �&�?*HK�A "�?: 

   (1)

=!�?�>$"&�-�� >�-+�!$ W� ;�!�+ B�&�!-DA *'�& R� 
" *!$"-�-�� (1) �"&��>�� �-"$!�$->-D�. � �"��E #��!-
?�-$>-DE ���>��$E, �"�+$--DE � >�;#$�� � � ! B!�&�-
C�-�� *��&�A P / (2cosP), >�-+�!D -$B!�C�-�A W� � W! 
��C-� B!�?�>$"�>@

 

  (2)

   (3)

=!�"�?�� >�-+�!D �+ "D!$C�-�A (2) � (3) # >�;#�  �: 
  +?��@ =U  –  P � 

=P  –  U  – �$>!�/D B�"�!�>$ �!>�'�-$&@-�A ���>��D #��!-
?�-$> -$ *'&D (U  –  P) � (P  –  U) ���>"�>�>"�--�. =�&*;$��

�*��$!-DA >�-+�! -$B!�C�-�A " >�;#$E B�"�!E-��-
>� /�&�-?!$, �%*�&�"&�--DA ?�A�>"��� "��E *��&�A, 
B�!�?$"$��DE %�A#$��, �#$+D"$�>�� B��>��--D� <$-
!�"D� >�-+�!��: 

�$#�� �%!$+��, ?&� "DB�&-�-�� '!$-�;-DE *�&�"�A 
(!$"�-�>"$ -*&H " >�;#$E B�"�!E-��>� +$'�>�"#� #��-
B�-�-> B�&� >�-+�!$ -$B!�C�-�A, �B!�?�&�--DE " >�&� 
+$'�>�"#�) -$?� -$&�C�>@ -$ B�&� -$B!�C�-�A, ?�A�>-

���. 1. � �B!�?�&�-�H -$B!�C�-�A " >�;#$E B�"�!E-��>� +$'�>�"#� (�) � " >�;#$E �� >�&$ (�)
 

Fig. 1. The deZ nition of stresses in points of billet surface (�) and in points of its body (�)
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"*HK�E "-*>!� /�&�-?!$ B�? ?�A�>"��� *��&�A #�"#�, 
B�&� B��>��--�'� >�-+�!$: 

�$A?�� B�&� �*��$!-�'� >�-+�!$ -$B!�C�-�A " >�&� 
+$'�>�"#� B�? ?�A�>"��� "��E *��&�A #�"#�. =*�>@ Q  – 
"-*>!�--�� >�;#$ ��;�-�� +$'�>�"#�. �"�?�� " ��;�-�� 
B�&�!-*H ���>��* #��!?�-$> (!��.  1,  �); R  – B�&�!-DA 
*'�&, 0  \  R  <  2U; _  – B�&�!-DA !$?�*� >�;#� Q. ��>!*?-
-� B�#$+$>@, ;>� 

         (4)

�"�?�� %�+!$+��!-DA B�&�!-DA !$?�*� `  =  _ / R, 
0  \  ̀   \  1. ��-+�! -$B!�C�-�A  " >�;#� Q, �%*�&�"&�--
-DA *��&��� " >�;#� �, " &�#$&@-�� ?�#$!>�"�� %$+��� 
� " %�+!$+��!-DE B�&�!-DE #��!?�-$>$E ����> �&�?*H-
K�A "�?: 

��B�&@+*� +$"������>� (4), ��C-� B�&*;�>@ >�--
+�!D -$B!�C�-�A  ,  , B!�?�>$"&�HK�� !�+*&@>$>D 
?�A�>"�� " >�;#� Q *��&�A P / (2 cos P), B!�&�C�--DE " 
>�;#$E � � !: 

�*���!*� +-$;�-��  ,  ,  � "�&�;�-* W� , *;�-
>D"$HK*H '!$-�;-D� *�&�"��, B�&*;$�� ��?�&@ B�&� 
>�-+�!$ -$B!�C�-�A " >�&� /�&�-?!�;��#�A +$'�>�"#� " 
-$;$&� #�"#� " #��%�-�!�"$--DE %�A#$E, #�'?$ �+��-�-
-��� F�!�D ��;�-�� +$'�>�"#� ��C-� B!�-�%!�;@: 

�$B��-��, ;>� #��B�-�->D >�-+�!$ W B!�?�>$"&�-
-D " &�#$&@-�� ?�#$!>�"�� %$+��� �#!��>-��>� &H%�A 
>�;#� ��;�-�� +$'�>�"#�, >$#�A %$+�� �����- '&�%$&@-
-�A ?�#$!>�"�A ���>��� #��!?�-$> #1 , #2 ; #��B�-�->D 
>�-+�!$ "D!$C�-D ;�!�+ %�+!$+��!-D� B�&�!-D� #�-
�!?�-$>D >�;#� B&��#��>� ��;�-�� +$'�>�"#� � B�&H-
��� " /�->!� ��;�-��. � +$?$;� B&��#�A ?�F�!�$/�� 
-�!�$&@-D� -$B!�C�-�� j33 # B&��#��>� B�B�!�;-�-
'� ��;�-�� +$'�>�"#� �B!�?�&�H>�� B� �&�?*HK�� 
F�!�*&$�: j33  =  k(j11  +  j22 ) – " *B!*'�E �%&$�>�E; 
j33  =  0,5 (j11  +  j22 ) – " B&$�>�;��#�A �%&$�>� +$'�>�"#�; 
+?��@ k – #�NFF�/��-> =*$���-$. 
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�$����>!�� �->�!B!�>$/�H B�&*;�--DE !�+*&@>$-
>�". �;$�>"*HK$� " "D!$C�-��E #��B�-�-> >�-+�!$ 
W "�&�;�-$ P / R " +$?$;� B&��#�A ?�F�!�$/�� ����> 
!$+��!-��>@ -$B!�C�-��, >$# #$# � – *��&��, ?�A�>-
"*HK�� -$ �?�-�/* ?&�-D &�-�� #�->$#>$ "?�&@ +$-
'�>�"#�. �*?�� �;�>$>@ �$>�!�$& +$'�>�"#� *B!*'��. 
� -$�>��K�A !$%�>� !$���$>!�"$�>�� ����-> B�!�E�?$ 
�$>�!�$&$ " ���>��-�� B&$�>�;��#�'� >�;�-��. �$# � 
" !$%�>� [7], B!���� "�&�;�-* P / R +$ E$!$#>�!��>�#* 
�$>�!�$&$ +$'�>�"#� B!� �'� �?-���-�� -$'!*C�-�� – 
�->�-��" -��>@H *B!*'�E -$B!�C�-�A. �B!�?�&�� B!�-
?�&@-�� +-$;�-�� �->�-��"-��>� *B!*'�E -$B!�C�-�A 
j*B  =  P / R  =  �L*B � �>�C?��>"�� B$!$��>! j*B � �->�--
��"-��>@H -$B!�C�-�A B&$�>�;��#�'� >�;�-��:

 

���. 2. �!$F�#� #��B�-�-> >�-+�!$ -$B!�C�-�A " ��;�-�� +$'�>�"#� " &�#$&@-�� ?�#$!>�"�� %$+��� � " /�&�-?!�;��#�E #��!?�-$>$E:
� � � – -�!�$&@-D� -$B!�C�-�� j11 � j22 ; � – #$�$>�&@-D� -$B!�C�-�� j12 ; � – �->�-��"-��>@ -$B!�C�-�A (

Fig. 2. Graphs of a component tensor of stresses in billet cross-section in local Cartesian base and in cylindrical coordinates: 
� and � – normal stresses j11 and j22 ; � – tangent stresses j12 ; � – intensity of stresses (

=!�?�&@-*H �->�-��"-��>@ *B!*'�E ?�F�!�$/�A 
L*B �>�C?��>"�� � >�E-�;��#�� B!�?�&�� >�#*;��>� 
L0,2  =  0,002. ��B�&@+*� �B!$"�;-D� ?$--D� [10], �/�-�� 
��?*&@ *B!*'��>� �>$&� 45 B!� >��B�!$>*!� 950  °�: 
�  =  100  �=$. �>�H?$ +-$;�-�� #�NFF�/��->$ P / (UR) " 
����-> B�!�E�?$ ;$�>� �$>�!�$&$ +$'�>�"#� " B&$�>�-
;��#�� ���>��-�� %�+ �+��-�-�� F�!�D �� B�B�!�;-�'� 
��;�-��, �B!�?�&���$� F�!�*&�A: P / (UR)  =  (1 / U)�L*B  = 
=  (1 / U)·100·109·2·10–3 = 63,7 �=$, � B!�?�&$ >�#*;��>� 
�$>�!�$&$ j*B = (B& = 0,2 �=$. 

�$ !��.  2 B�#$+$-D '!$F�#� #��B�-�-> j11 , j22 , j12 
>�-+�!$ W -$B!�C�-�A � �->�-��"-��>� ( -$B!�C�-�A 
" /�&�-?!�;��#�E #��!?�-$>$E. �>��>�� %�&@<�� 
'!$?��->D ��#&H;�>�&@-� �C��$HK�E -�!�$&@-DE 
-$B!�C�-�A j11 " +�-$E #�->$#>$ +$'�>�"#� � %�A#$��. 
� >� C� "!��� " +-$;�>�&@-�A ;$�>� ��;�-�� +$'�>�"#� 
-�!�$&@-D� -$B!�C�-�� j22 �"&�H>�� !$�>�'�"$HK�-



104

�� � � � � � � � 	 � 
 � � �  � � � 	 � � � � � � � � � �.  � � � � � � � �� � � � � � � �.  2015. �� � 58.  � 2

���. 4. ��-�� *!�"-� �->�-��"-��>� -$B!�C�-�A -$? B&��#��>@H ��;�-�� +$'�>�"#� B!� P = 45° (�); P = 60° (�); P = 65° (�)
 

Fig. 4. Level lines of stress intensity over a plane of billet cross-section at P = 45° (�); P = 60° (�); P = 65° (�)

���. 3. �$+"�!>#$ #��B�-�-> >�-+�!$ -$B!�C�-�A "?�&@ �#!*C-��>� 
��;�-�� +$'�>�"#� %�+!$+��!-D� !$?�*��� ` = 0,75

Fig. 3. Net of a component tensor of stresses along a circle of cross-
section of billet with dimensionless radius ` = 0,75

	�����. =��>$"&�-$ � !�<�-$ +$?$;$ ��?�&�!�"$-
-�� B�&� >�-+�!$ -$B!�C�-�A -$ -$;$&@-�A �>$?�� B!�-
>�C#� /�&�-?!�;��#�A +$'�>�"#� " #*+-�;-�� B!���� 
� #��%�-�!�"$--D�� %�A#$��. =�&*;�-$ +$"������>@ 
!$�B!�?�&�-�� #��B�-�-> >�-+�!$ �> *'&$ "D!�+$ -�C-
-�'� %�A#$. =�#$+$-D ���%�--��>� !$�B!�?�&�-�� -$-
B!�C�-�A " +�-$E #�->$#>$ +$'�>�"#� � %�A#$��. =�?-
>"�!C?�-$ �B>��$&@-��>@ +-$;�-�� (120°) *'&$ "D!�+$ 
-�C-�'� %�A#$ ?&� �B�!$/�A B!�>�C#� +$'�>�"#�. 
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��. ���.  3 ?���-�>!�!*�> �����>!�H " !$�B!�?�&�-�� 
-$B!�C�-�A " �&*;$�, #�'?$ *'�& "D!�+$ -�C-�'� %�A#$ 
���>$"&��> 120° (P  =  60°, `  =  0,75). �$ !��.  4 B!�?�>$"-
&�-D &�-�� *!�"-� �->�-��"-��>� ( -$B!�C�-�A " 
/�&�-?!�;��#�E #��!?�-$>$E B!� !$+&�;-DE +-$;�-�-
�E *'&$ "D!�+$ -�C-�'� %�A#$. �%&$�>@, �'!$-�;�--$� 
&�-���� (B&  =  0,2, �"&��>�� +�-�A B&$�>�;��#�'� >�;�-
-��. �����>!�� &�-�A !��.  4,  � ���>"�>�>"*�> +-$;�-
-�H P  =  60°. �;�"�?-�, ;>� ?&� B!�>�C#� � �%C$>��� 
� #$->�"#�A +$'�>�"#� -$�%�&�� B!���&�� *'�& "D!�+$ 
-�C-�'� %�A#$ 120° (P  =  60°). �- �%��B�;�"$�> !$"-�-
��!-�� �%C$>��, >$# #$# *C� B!� P  =  65° (!��.  4,  �) �>$-
-�"�>�� +$��>-�A -�!$"-���!-��>@ !$�B!�?�&�-�� �--
>�-��"-��>� -$B!�C�-�A.
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STRAINS OF DRAWING INITIATION OF CYLINDRICAL BILLET AT THE HOT FORGING
IN COMBINED ANVIL BLOCKS

Bazaikin V.I.1, Dr. Sci. (Eng.), Professor of the Chair of Ad-
vanced Mathematics (bazaykin.vi@yandex.ru )
Temlyantsev M.V.1, Dr. Sci. (Eng.), Professor, Vice Presi-
dent for Research and Innovation
Bobrov B.Y.2, Chief Specialist of the Master Mechanic Ser-
vice

1 Siberian State Industrial University (42, Kirova str., Novokuznetsk, 
Kemerovo Region, 654007, Russia)
2 OJSC “EVRAZ – Joint West Siberian Metallurgical Plant” 
(16,  Kosmicheskoe route, Novokuznetsk, Kemerovo Region, 654043, 
Russia)

Abstract. The model of hot drawing of steel cylindrical billets of small 
diameter in the combined anvil blocks for obtaining of forgings of a 
circular section was constructed. The authors considered the plane 
strain schema. The calculation of stressed state is the way to solve 
a problem of Michel for an elastic wedge, a problem of Flaman for 
a semi-inZ nite plate and offered before method of an assessment 
of transferring in plastic condition of billet at drawing in � at anvil 
blocks. The temperature stresses were not considered; the elastic 
modulus of the billet material depends on temperature. The Z elds 
of tensors of elastic stresses in the billet, three concentrated forces 
caused by action were deZ ned; the Z eld of total stresses depending on 
angle of cut of the inferior anvil block was constructed. The assess-
ment of stresses in a region of prospective plastic � ow in the prepara-
tion section, leaning against limiting values of intensity of a tensor 
of the elastic stresses caused by action of three concentrated efforts 
was obtained. The example of drawing of the billet of steel 45 (Rus-
sian grade) was considered. Identifying limiting intensity of elastic 
deformations L*B with technical yield point L0.2  =  0,002 and estimat-
ing elastic modulus � of steel 45 100  hPa at temperature 950  °�, the 
authors have received values of coefZ cient of load at the moment of 
transferring of a part of billet material in plastic condition and distri-
bution of component total tensor of stresses. The level of intensity of 
the stresses, corresponding to transferring of billet material into plas-
tic condition, has deZ ned the border of plastic layer. The conforming 
graphs were presented. Dependence of distribution of a component 
tensor of stresses from angle of cut of the inferior anvil block was 
received. The optimality of angles of cut of 120° of the inferior anvil 
block was conZ rmed for drawing operations of the billet. 

Keywords: model, forging, drawing, the combined anvil blocks, steel, cy-
lindrical billet, an elastic modulus, effort per unit of billet length, 
stresses, a region of plastic � ow, graphs of stresses, angle of cut of 
the inferior anvil block, billet section.
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