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TECHNOLOGICAL SPECIAL FEATURES IN CASTING OF DETAIL “KARTER” OF ALUMINUM ALLOY 
IN COMBINED METAL - SAND MOULD 
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Abstract: Here we present an integrated method for construction, modeling and making of instrumental equipment (a box for sand core and 
metal mould) for casting of detail with complex splitting surface. A technology for obtaining of sand core and aluminum casting “Carter” is 
also presented. The constructive and technological solutions and parameters can be applied in practice upon solving similar casting 
problems. The developed equipment possesses the resource necessary to satisfy the needs of the average batch production.    
KEYWORDS: ALUMINUM ALLOY CASTINGS; COMBINED METAL MOULD; LOW BATCH PRODUCTION  

 
1.����  
 
 �!(��*�$%,  �!�!�" !   (!+!���."  $.*  �!  ���$�� - �  
$��/������0��  (���+ �$�" �  �!  �"*� ,�  �"  !*')���� �  
�(*! � , (��$�!+�!&���  +! �� �  �!+�!/�",� ,  "���   ��!�$!��  
�*�  ,!"�  ��+�� ��  &!�"� . �!  $��/������0��"�  (���+ �$�" �  ��   
�!  �,���)�&��,�  �+��$��  �(�1�!*��  "�2��*����  �  +!"� !  
�"*� !��"�  �!  $�"!0*�  �  �!0 -�!1���!*��  $!  �"! !  
��! �"!1�����    )�"!*��  -��)� . 
�"��/�"�*�"�  �!  
!*')���� �  $�"!0*�   ��  (�   -  &��"�  (��%& !"  �!   (���+ �$�"�  - 
*�"�  �!  �"*� ,�  �"  200 $�  1000  /� . ��$�3�� , ��  �  (� �3���  
�+��, !��.  +! ,!&��" �  (�  �"��3����  �!  )�2!��&��  � �0�" ! , 
(*%"���" ,  %�3��   �$  �  ,��,'���"���(���/���"  �(�.)�  
������!*��  �*�  ��+�� ��  &!�"� , $��"! ���  �"  $�'��  
(���+ �$�"�*� . 
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�"  �+�*�$� !"�*�,!  �*�$�!  "�&,!  (��$�"! *. !  ��"����  

,���"�'��!��"�  �!  )!*��!/!��"��  )�"!*��  ,�,�*�  �%� �*���!  
$�*�"�*�!  (� %�2���! , *�.,� �  ���"�)�  �  �!&��  �!  
(�$$%��!��  �!  (�$2�$.4   "�)(��!"'���  ����) , ����'�. !4  
/*!��(��."��  '�*� �.  +! /�+$�-�,"��  �/�)��  �+��!�$!��  �!  
�"*� ,�"� . 


��$)�"  �!  �!�"�.4!"!  �!/�"!  �  $!  ��  (�,!��  (�$2�$%"  
(��  ,���"�'��!��  �  �+�!/�",!  �!  ���"�')��"!*�!  �,�(��� ,!  �  
�!+�!/�" !��  �!  "�2��*���.  +! $��/������0��  (���+ �$�" �   �!  
�"*� ,!  “�!�"�� ” ( -�� . 1 ). 
  

 
 

��� . 1  �"*� ,!  “�!�"�� ”    
     

�"*� ,!"!  ��  2!�!,"���+��!  ,!"�  ��)�"��&�!  �%� ��*��  
�!+ �"!  (� %�2���" , "%�,�  �"��� , ��/��  �  '$�/�*���  &!�"�    
�����.  ,�!0 . 
��  (���,"��!��"�  �!  ,�,�*!"!  ,���"�',1�."!     �  
�  �%�/�!+��!    �%�  �*�$��"�  (�! �*!  +! (�$2�!� !��  �!  
�"*� ,!"!  [1]: 

-  ��)�"�  +! �2*!�$!��  �!  (�"!"�*.  $!  �  )���)')  ,�*,�"�  
�   ��)�"�  +! �2*!�$!��  �!  �"*� ,!"! . 
 - (�"!"�*."   $!   (�$$%��!  $��"!"%&��  ,�*�&��" �   
�"�(�*,! , +! $!  �+(%*��  �+��, !��."!  +! �/�)��  � � !��  �!  
�"*� ,!"! . 

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

-  (��$ �� !��"�  �!  (�"�,!  +!2�!� !4  )�"!*  ��  �+ %�3 !  
(�$   %+$�0�" ��  �!  $ �  �!*.�!��.  - !")��-����  �  
2�$���"!"�&�� . ���"!"%&��  �!*.�!��  "�./ !  $!  ��  (��*���  
 %�2'  �"�(�*,!"!  +! (��$�" �!". !��  +!�!�$!��"�  �  �!�"��!  �!  
�/�)��  $�-�,"� . �+��, !��  +! $��"!"%&��  �!*.�!��  �  
�"��3����"�  H/D �!  (�"!"�*.  $!  �  (� -��*.)�  �"  1,5. 

-   �"*� ,!"!  �)!  *�,!*��  �/*!�"� , �"$!*�&���  �"  
(�"!"�*. , ,��"�  "�./ !  $!  /%$!" (�$2�!� !�� . ���/2�$�)�  �  $!  
��  (��$ �$� , &� "%�,�"�  �"���  4�  ,���"!*�+��!"  �"����"�*��  
/%�+� , (��,%� !0,�  (%".  )��$'  (�"!"�*.  �  '$�/�*���"�  &!�"�    
�����.  ,�!0  �!  �"*� ,!"! .  

- (�"�,!  �!  $ ���4�.  ��  )�"!*  "�./ !  $!  /%$� �!��&��    
(�! �*�!  (���,!  (��  �+/��!   ).�"�"�  �!  *�.,� !"!  ���"�)!  +! 
$!   ��  �+/����  "'�/�*��"���"  �  $���,"��  �%(��,���� ����  �  
(.�%&��"�  �%�1� .  

���)�"��."!  �!  �"*� ,!"!  �(��$�*.  ,���"�'��!��"�  �!  
,�,�*!"! . ��2��*���&��."  !�!*�+  (�,!+ !  �*�$��"� :  

- �!0 -(�$2�$.4!  �  $ '$�*�!  ,�,�*!  �   ��"�,!*�!  
(� %�2���!  �!  $�*���� , �   (.�%&��  �%�1� , )!�,!"!  �!  ,��"�  $!  
/%$� +!*����!    $�*�!"!  (*�&!  �!  �"*� ,!"! .  

-   ��"�,!*��  (�"!"�* , (�$! !4  "�&��.  )�"!*  (��+  ��/��"�  
�!  �"*� ,!"!  �  $ �  �" �����  )%�" �  �*! � , (�$2�!� !4�  
'$�/�*���"�  &!�"�    �����.  ,�!0 . �"  ,���"�',"� ��.  &��"��  �!  
-��)!"!  - -�� . 2 �  �"  -�� . 4 ((�+ .1 �  2) ��   ��$! , &� ��/��"�  �!  
�"*� ,!"! , (��+  ,��"�  �"! !  +!(%* !��"�  �  )�"!*  $�0�" !  ,!"�  
�!$�!"�� , ,�0"�  �" ��$!  ��"��+� ��  "�(*��!"! ,  �$�4!  $�  
(��).�!  �!  "��)�&��"�   %+*� �!  ,���"!*�+!1�����.  -���" . 

 



 
 

��� . 2  ����"�',"� ��  &��"��  �!  -��)!"!  
 

�%+ ���� !  �!  �!(�! ���.  !�!*�+  �!  �"*� ,!"!  /�  
(���,"��!�!  ���"�')��"!*!"!  �,�(��� ,!  �  (�)�4"!  �!   
AUTOCAD 2007. �+ %�3���  /�  3D )�$�*��!��  �!  (.�%&��"�  
�%�1�  - -�� . 3 �  �!  �"*� ,!  �  *�.,� !  ���"�)!  - -�� . 4. 

 

 
 

��� . 3  3D )�$�*��!��  (.�%&��  �%�1�  
 

 
 

��� . 4  3D )�$�*��!�!  �"*� ,!  
  �  *�.,� !  ���"�)!  

 
�� !  )�$�*��!��  (��*'��  +! �%+$! !��  �!  (����!)!  +! 
�+�!/�",!  �!  -��)�'/�!+' !4�"�  �!  ,�,�*!"!  �  (.�%&�!"!  
,'"�.  �  (�)�4!  �!  CAD-
��  ���"�)! . ���)��/�!+' !4�"�  �!  
,�,�*!"!  �!  �+�!/�"���  �"  �"�)!�!  40� , !  "�+�  �!  (.�%&�!"!  
,'"�.  - �"  !*')���� !  �(*! . 
��"���!"�"�  (�  "�+�  �!&��  
�*!$,��"  �!  -��)��/�!+' !4�"�  (� %�2���� , "�&���"    
�!+)����"�   ����� , +!,�%�*���."!  �  )���)!*��  (��('�,  +! 
)�2!��&�!  �/�!/�",!  �!  �$�!  �"  (��$(��"! ,�"�  +! �"*� !��  �!  
$�"!0*  �  $�/%�   %�3��   �$  �  ���)�"��.  �!  �"*� ,!"! , 
�"�� !�.4!  �!  "�2��&��,�"�  �+��, !��. . 
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3.1 �����
�  ����
  

  ��*�$  (�*'&! !��  �!  �%�1!  �   %+(���+ �$�)!  "�&���" , 

(*%"���"  �  ,!&��" �  �!  �!/�"��"�  (� %�2����  /�  �+/�!�  
(��1��!   HOT BOX [2], [3] . 
��$ �$���  �!  $ �  )��"!  +! 
+!(%* !��  �  (.�%,  �  1�*   �%+$! !��  �!  �!+*�&��  "�2��*����   +! 
�+�!/�",!  �!  �%�1�"�  �  �%,�!4! !��  ���,� �"�  �!  �+(%*����� . 


��/*�)!"�&��  ��  �,!+!2!  +���"� , �-��).4�  ���+$!"!  +! 
*!���' !��  -�� .3 ((�+ .1) – ��  $�/��  (� %�2���"��  '(*%"�. !�� .  
5$!&��  ��  �,!+!  +!(%* !��"�  �!  (.�%&�!"!  ,'"�.  (��+  ��*.)�"�  
��&���� . 
�  "�+�  �!&��  ��  (�*'&! !  �%�1�  �  �! ��)���!  
(*%"���"  �  �*!$,!  (� %�2���"  – ��� . 5. 

 

 
 

  ��� . 5  
.�%&��  �%�1�  
 

�+(�*+ !�  �  (*!,��!�  (.�%,  
�  32 (��  "�)(��!"'�!  �!  
�%�1� !"!  ,'"�.  270°
 ,  ��)�  �!  +!(%* !��  �  '(*%"�. !��  �!  
(.�%,!    ,'"�."!  - 10 s. �%+(���+ �$�)��""!  �!  ,!&��" �"�  �!  
�%�1�"�  ��  (�$%��!  *����  (��  �(!+ !��  �!  "�)(��!"'���.  
����)  �!  �%�1� !"!  ,'"�. . ��2��*���&��"�   ��)�  +! 
(�*'&! !��  �!  �%�1�"�  �  10 min. ���*�"�  �!  (.�%&��"�  �%�1�  �  
0,800 kg. 
�   ��)�  �!  "�2��*���&��"�  �+(�"!��.  +! �"*� !��  �!  
$�"!0*!  ��  '�"!�� � , &� (��   " %�$. !��  �!  (.�%&��"�  �%�1�  
(� �&�  �"  10 min. ��  ��  (�*'&! !  (���!�  �!  (� %�2���""!  )'  �  
�"(!$!  ���/2�$�)��""!  �"  �/)!+,! . 
�!  *����  �"$�*.��  �!  �%�1�"�  �"  ,'"�."!  �  �+(�*+ !�  ��*�,���  
*'/��,!�" . 
 

3.2 �
�
������  ��  �	����

  
�  �
	����  �  
	
���������	��  

�+(�*+ !�!  �  �(*!  EN AC AlSi7Mg. 
��$�  +!*� !��   
"�)(��!"'�!"!  �!  -��)!"!    �"$�*��  +���  "�./ !  $!  /%$� 
�*�$�!"! :   $�*�!"!  &!�"    280÷320°
 ,   ����!"!  &!�"  
250÷260°
 . ��)(��!"'�!"!  �!  )�"!*!  �  720÷730°
 . ���)�"�  +! 
+!(%* !��  �!  ,�,�*!"!  �  )�"!*  �    ��"�� !*!  6÷8 s. 
  1�*  
���!��+��!��  �!  ,���"!*�+1�����.  (��1��  +! ����'�. !��  �!  
/�+$�-�,"�!  (� %�2���"  �!  �"*� ,!"!  /�3�  �+�*�$ !��  
 *�.���"�  �!  �!+*�&��  "�(*��+!*�1�����  �/)!+,� . �!0 -$�/��  
��+'*"!"�  ��  (��"���!2!  �  (��*!�!��"�  �!  DYCOTE 87G  %�2'  
-��)��/�!+' !4�"�  (� %�2����  �!  ,�,�*!"!  �  $�/�*��!  �!  
�*�.  0,2÷0,3 mm. �  +��!"!  �!  (�"!"�*.  �  )%�" �"�  �*! �  �  
�!������   �+�*!1�����  (�,��"��  DYCOTE 140 �  $�/�*��!  �!  
�*�.  0,6÷0,8 mm.�%�2'   ��&,�   +!" !�.4�  �  "���4�  ��  
(� %�2����  �  �!�����!   �$��!+" ���)!  ��!-�"� !  �/)!+,!  
DYCOTE 39 ("�2��*���."!  +! (����"� *. !��  �!  �/)!+,�"�  �  
�!&��%"  �!  �!�!�.��"�  �)  ��  �!  (��$)�"  �!  �!�"�.4�.  
)!"���!* ). ���/2�$�)!"!  "�)(��!"'�!    $�*�!"!  &!�"  �!  
-��)!"!  ��  (��"��!  &��+ �+(�*+ !��  �!  (*��%,  �*�,"��&��,�  
�!��� !"�* . �!  ��� . 6 ��   ��$!  (%".  �!  (��"%( !4�.  )�"!*  
+!(�& !4  �"  ��/��"�  �!  �"*� ,!"! , (��)��! !4  (��+  +���  �  
�!+ �"!  (� %�2���"  �  )!*,�  ��&����  �   $��"��!4  )��"!"!  +! 
*!���' !�� , ,��"�  ��  . . !"  "��)�&��   %+*�. 
��  �$������0��  
(���+ �$�" �  ��  �  ��*!"�*��    "�+�  +���  $!  �)!  )%�" �  �*! � . 
���!��+��!��"�  �!  "�)(��!"'���"�  (�*�    "!+�  &!�"  �!  
�"*� ,!"!  )���  $!  ��  ��%4��" . !  (�  �!+*�&��  �!&��� . 
��  
(���+ �$�" �  �!   $��/��  �����  (� -)!*,�  �"  200 /� . ��$�3��  
��3����"�  �  (��"! .��"�  �!  )%�" �  �*! �  ��  �,!+!  '$!&�� . �!,!  
(�*'&���"�  �"*� ,�  �"�� !�."  �!(%*��  �!  "�2��&��,�"�  
�+��, !��. . �%+�*!  )��$'  )%�" �"�  �*! �  �  �"���"�  �!   
�"*� ,!"!  �  �+�!/�"��  �  R6 mm. +! �+/.� !��  (����. !��"� . 
��  
�"*� !��  +! 6÷8 s, �! *�+!4�.  (�"�,  )�"!*  �  *!)��!��� , 



+!(%* !��"�  �"! !  �! ��)����  /�+  )�2!��&��  �!+�'3����  �!  
�%�1�"�  �  ' *�&!��  �!  (.�%,  �%� �"�'."! .  
 

 
 

��� . 6 �!(��&��  ��&����  �!  �"*� ,!"!  
 

���*�"�  �!  �"*� ,!"!  �  *�.,� !"!  ���"�)!  �  )%�" �"�  
�*! �  �  1,� . 	��"�"�  "��*�  �!  �"*� ,!"!  �  0,640 kg. ���)�"�  +! 
,���"!*�+!1�.  �!  �"*� ,!"!  �  120÷150 s. �"  �%4��" ���  
+�!&����  �  "�)(��!"'�!"!  �!  (��"%( !4�.  )�"!* . 
��  
"�)(��!"'�!  (� - ���,!  �"  740°
 , (��  ,���"!*�+��!��    
�"*� ,!"!  ��"! !"   %"��3��  �!(������. , ,��"�   �$."  $�  
(*!�"�&�!  $�-��)!1�.  �*�$  "��)��/�!/�",! . 

�!  -�� . 7, 8 �  9 �  (�,!+!�!  ���"�')��"!*�!"!  �,�(��� ,!  
+! �"*� !��  �!  $�"!0*  “�!�"�� ”    �  �"*� ,!  �  (.�%&��  �%�1� .  

 

 
 

��� .7 �'"�.  +! (.�%&��  �%�1�  
 

 

 
 

��� . 9 �"*� ,!  �  (.�%&��  �%�1�  
 

�"*."!  �  (��/�!  ����. , (��  ,�."�   /�!,%"  �  (� -)!*,�  �"  
2%. 
��$�  "��)�&�!  �/�!/�",!  �"*� ,�"�  �!  (�&��"���  �"  
(.�%&��"�  �%�1!  &��+ $��"�',1�.  (��  "�)(��!"'�!  430°
  �  
(��$%*��"�*���"   6 h. 


�� �$��!  �  "��)��/�!/�",!  - ����)  � 6, (��  ,�0"�  ��  
(��"��!  ���/2�$�)!"!  " %�$��"   HB-90÷95. ����)%"  �!  
"��)��/�!/�",!  �  �*�$��." : 

- 2�)�����+!1�.   6  530 ± 3°
  / 8h 
- +!,!*. !��   %   �$!   6   20÷25°
   
- �+,'�" ���  �"!�����   6  180 ± 3°
  / 2h 
 
4. ������  
 
4.1 
�,!+!�  �  �"�����!�  (�$2�$  +! ,���"�'��!�� , 

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

4.2 ����"�',"� ��"�  �  "�2��*���&��  ��3���.  �  
(!�!)�"��  �!  �%�/�!+���  �  ���)�"��."!  �!  �"*� ,!"! , 
�+��, !��."!  +! ,!&��" �  ,%)  ��. , (��  ,�!",�  ���,� �  +! 
�+(%*�����  �  ,��,'���"�!  1��! . ��  )��!"  $!  /%$!" (��*!�!��    
(�!,"�,!"!  (��  ��3! !��   �!  (�$�/��  *�.��,�  +!$!&� .  
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