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Sharing common resources is amongst critical factors creating competitive 
advantages in business and manufacturing. In today’s competitive and dynamic 
environment, application of the resource sharing approach has become the focal 
point of attention for business managers. By resource sharing and through common 
platform guidelines, the possibility of producing an extended variety of products 
using the least variable production elements is provided. Meanwhile, today’s 
manufacturing industries are trying hard to plan and manage an effective 
foundation for creating a value stream from the point of supplying resources to the 
stage of delivering the final product to the customer. Standardizing and sharing 
product components and common platforms is of great assistance to this effort. This 
paper presents a mathematical model to contribute to making the decision of 
choosing the best combination of common components and analyze the time effects 
of commonality approach and its possible consequential savings as one of the key 
performance indicators of a supply chain based on common platform. 
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� �H���� ���!� �T !C� �- 
�� 8; 5� �-�U sB$!�
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�� ��A2 ����� �/2; 
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♦  �� (!)A� 
�� ����� ,"-!$ ��!)/� 0�1)2� 
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�� ���� 8; !� �"-�$ ����#� !Q�� ,2�< 5�
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5��?��#)� �G�2 ��Q��< 3��4�
��"� �"� ����$ 
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�?� 5� �4!� �!"E25 
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�  
�������!+ 
!E� 
��U 5� 8�C�99- �"�e$ S�2 ��	$

 ��)2�� @ �"��$ �U�!] ��!� �� ���99-�"��$ 
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 Decopling point 
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 Mega suppliers 
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3
 Economy of scope and scale  

4
 Lead Ttime (LT) 

5
 Cycle Time 
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� 
�� {1A� @ 
��% &��G+ 5� �� !� 
�!� �"��$ 
"=!o. 

�                 !h""�$ �h� 8��h$ �h� �h- ���� �� &��G+ FG� �� 
5�H���
             8�h���L @ ���h	� FG� �� �!2; ��!"�)� @ ��!)����L 5� a�!�$

��� 6"#�$ ?"2. 

�                 8�h"� �� 6h� �h2��$ �h� 
5�� (!)A� �- 
�� 8; !� �!=
���< ���	� �U�!] 
�!� 6� @ ��<�� &��G+�@� ��7�  . 

�             �� 8; �7")-�h$ @ 
�!hB��� &�#"#�$ @ �"��$ �7B� ��)4��
 
�� ��� �!= 
��% 
5�� (!)A� 5� ��� @ *B+ . 

�             �hD#< 5� �h�D)1� 
�/)��@�h	� 
�� �7#� ��G+ �� 
�!�
          
��@�h	� �*h�2 @ *h#U 
��@�h	� ���G+ �"��$ 
��@�	�

     ���� �)��� ��<@ �!"P @ �"��$ .         ��h� �� �h- �)��@�h	� �Kh�
��� ����4 |�= 
�� 
��@�	� �9"#- !��!� ���!C �� ��#:� .  

�       �4!� ��� ����� ��� ��       6h/� 
�h� ����� �2�h�5    
�bh= �� 
               ��h� �h)=!C !hN2 �� 
5�� (!)A� 
/< �� �"��$ @ �"��$ @

 ��A2 ��	� ���H� ��� �� g@!= @ m�5�$ �5�U 
��. 

                                                 
1
 Cellular manufacturing system (CMS) 
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 ���
� �	
���	
 ���
� �	
����������	��� �� �
�� ����� ����	��� �� �
�� ����� �����������......                                                ��� ��� ������� ���� 	 
��
���� ��� �
��� ��� ��� �!�           "#"#  

 
�                    @ �h9= ��h	� 5� �h- 
h�� 8; !h� �!h= 
��/9Ah"L ��� ��

!-��-              !hN2 ���h� 
�h� �h���� �"h� 
5�� (!)A� 8�7�� 
�
���� ��<@ �!"E25 ��] �� @ ���	� 
��#�� �9�;!=��. 

�   m���$��)4���2��5  �$ `��G� �a��        ��h� �� ��h� �����    !hN2 ��
 
�� ��� �)=!C. 

�                
�h/2��5 M�h#E� !h��!� �h���� �h�� �� !N2 ���� �2��5 �4!T

�� ��� �)=!C !N2 �� �9��!= !� *�)H�. 

 
(�� .)�*+� �����,�� - �����/��0 :  

� �� 12�*�� :  

I :�"����6�� +7���� +�829 ;. N :�"���6 ����� +�829 ;��. 

M :'�<�

= ����� �� >���� ;��"�  P :��6�� +7���� ;��"�.  

S :'�<�

= ����� �&�%��. W :����,"� �&�%��  

 

� �����/��0:  

jkD :�!� ����$
�G+  �j  ���	� J�k J�.  

nD′ :�!� ����$
 ��G+ n �< ���	� J���.  

jkipα :!��  � ���A$ ,"   ��G+ �j     ��<�� ���	� J�k     �h�G+ @i  J�

 ��<�� ���	�p J�.  

nipα′ :!��  � ���A$ ,"    �h�G+ �n    �< ���h	� J� h�     �h�G+ @ �i  J� 

 ��<�� ���	�p J�.  

ipswLT :��$ 8��5 s��)�" ��G+ �� \��!� �i  ��<�� ���	� J� p 

��$ 5� J�" ��99j �s ��B2� �� J� w J�.  

nswTL ′��$ 8��5 s��)� "��G+ �� \��!� �n   �< ���h	� J� h� 5� �
��$" ��99j �s ��B2� �� J� w J�.  

ipsST :s��)�5��2� ��� 8��5 
 ��G+ �� \��!� i   ��<�� ���	� J�

p ��$ �� J�" ��99j �sJ� .  

nsSST :  5��h2� ��� 8��5 s��)�
   �h�G+ �h� \�h�!� n    ���h	� J�
�<���$ �� �" ��99j �sJ� .  

ipsDT :   hU�!] 8�h�5 sh��)�� h��9/� @ �   �h�G+ �h� \�h�!� i   J�

 ��<�� ���	�p ��$ �� J�" ��99j �sJ� .  

nsDDT :U�!] 8��5 s��)�� h��9/� @ �   �h�G+ �h� \�h�!� n   J�
�< ���	����$ �� �" ��99j �sJ� .  

ipsPT :��$ 8��5 s��)�"��G+ �� \��!� �i   ��<�� ���	� J�p  J�

��$ ��" ��99j �sJ� .  

nsPPT : :)���$ 8��5 s��" ��G+ �� \��!� �n  �< ���	� J� h� �
��$ ��" ��99j �sJ� .  

ipwmCT :     �5� �� *#U 8��5 s��)�
      �h�G+ �U�@ !� i    ���h	� J�

 ��<��p  ��B2� 5�w��$ �� J�" ��99j �mJ�.  

nwmTC′ : :    �5� �� *#U 8��5 s��)�
     ��G+ �U�@ !� n    ���h	� J� 
<�� ��B2� 5� �w ��$ �� J�" ��99j �m J�.  

ipmMT :  ��G+ �� \��!� ��)2�� 8��5 s��)�i   ��h<�� ���	� J� 

p ��$ �� J�" ��99j �m J�.  

nmTM ′ :        ��G+ �� \��!� ��)2�� 8��5 s��)�n   �< ���	� J� �  �� �
��$" ��99j �m J�.  

ipmTS ′ :   5��h2� ��� 8�h�5 s��)�
    �h�G+ �h� \�h�!� i    ���h	� J�

 ��<��p ��$ �� J�" ��99j �m J�.  

nmTSS ′ :    5��2� ��� 8��5 s��)�
        �h�G+ �h� \�h�!� n    ���h	� J�
�<���$ �� �" ��99j �m J�.  

ipmTD ′ :  hU�!] 8�h�5 s��)�� h��9/� @ �    �h�G+ �h� \�h�!� i   J�

 ��<�� ���	�p ��$ �� J�" ��99j �m J� .  

nmTDD ′ :hhU�!] 8�hh�5 shh��)��hh��9/� @ � �hh�G+ �hh� \�hh�!� n  J�
�< ���	����$ �� �" ��99j �m J�.  

ipmL :��2 8��5�  �h�G+ 8���= 
D: �� s4 a+�$ 5� i    ���h	� J�

 ��<��p ��$ �� J�" ��99j �m J�.  

nmL′ : ��2 8��5�          �h�G+ 8���= 
D: �� s4 a+�$ 5� n    ���h	� J�
�<���$ �� �" ��99j �m J�.  

ipCap :=!o" ��G+ �� \��!� 
i   ��<�� ���	� J�p J�.  

b  :�B$ *��:�!� *�8��5 �� ���A$ ,.  
  

� ����� ��	
���
:  

jkipX =�)�"    @ !�> !�  �l   !��!� �j�       �h�G+ !C� ��� ����4 lj  J� 

  ��<�� ���	�k ��G+ �� i ��<�� ���	� J� p �h1$ " {�  @ �h��
P ��"� !���� ����4 !�> !��!� &���9.  

nipY =�)�"    @ !�> !�    !��!� �j �l�         �h�G+ !hC� ��h� ����4 ln  J� 

 �< ���	��    ��G+ �� �i     ��<�� ���	� J� p  �h1$ "  {�   �� @ �h�� 
P"� !���� ����4 !�> !��!� &���9.  

  

��� . ���� �
��
 ��
� ���� ����� ��
  

     �h� �h���� 5� S1� ��� �� �� ����� 8��� |�= �� �- 
����� ��B2��

�� ��� �)4��!L 8; ��)4�� @ ��� �=!��.  

♦ ��	 ����:  


5�� �9"/� ��� ��� m��$ �@� &��B:/ ��� 
�/2��5 M�#E� *��� 
 �"��$ �� 
5��2� �B��	� �@!C!� ��G+ 
�!� �j ���� �� 8�C�99j

����� . 8�C�99j �"��$ �� �"��$ 
�/2��5 M�#E� *��� J@� &��B:
���� �� .  

��� m��$ J�� &��B:/ ���9/� @ �U�!] 
�/2��5 M�#E� *��� 
 ��G+ ���9/� @ �U�!] 8��5 *��� �j 
�� 8�C�99j �"��$ ��

�@!C!�/�!] 
�/2��5 5� �B�!� �@[��  &��G+ ���9/� @ �U
���� �� �@!C!� �� ��� q!)A� .  

 ,1)9� !�9: 8��9: �� �- 
�� 
� ��G+ ��@!C !� ��G+ 5� ��N9�
 !>�9: ��?Q��< �2��$ �� @ ��� �)=!C !N2 �� 
5�� (!)A� 
�!�

��� ��4 �@!C !�5 .  
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��� ��� ������ ��� ���� �!�              ����  

  
 �� �� 8�C�99j �"��$ �� 
5��2� ��� 
�/2��5 M�#E� J��/T &��B:

!� ����� 
�5��� �B��	� �@!C�9- . 
�/2��5 M�#E� 6E9L &��B:
�6A� &��B: @ ���� 8�C�99j�"��$ �� ��)2��  @ �U�!] 
�/2��5

 ���9/� @ �U�!] 8��5 *��� �j �� 8�C�99j �"��$ �� ���9/�
 &��G+ ���9/� @ �U�!] 
�/2��5 5� �B�!� �@[�� �@!C!� ��G+

�� �@!C!� �� ��� q!)A����� ��!��� ���!"C .  
 �� 8�C�99j �"��$ 5� �"��$ 
�/2��5 M�#E� *��� �6)�� &��B:
 �� ����B2� 5� *#U 
�/2��5 M�#E� �6)A� &��B: @ ���� ����B2�

��� �� 8�A2 �� 8�C�99j�"��$ .  
 &��G+ 8���= 5� ���2 s4 a+�$ 
�/2��5 M�#E� *��� �6/2 &��B:

��� �� �B��	� �@!C!� ��G+ 
�!� s�= �j 
�� . &��B: @ 6��
 &��G+ �"� ���A$ J�: 5� ���2 
�/2��5 M�#E� *��� ?"2  6��5��
 &��G+ �� ���< ���	� &��G+ @ !Q��n� �� ��<�� &'��	�

�� ��<�� &'��	� @ 
5�� (!)A� �"� *���$ �� �j ����

�� ��� �=��� ��� �� 
5�� ?��#)� .  

  

♦ �����!�"
 :  

G+ �$ �j �99j �� �"#b$ J@� @ �@� 
��@�	� �@!C!� 
� ��
��A2 q!)A� 8; �� 
!Q�� ��G+ �
�� ��A2 . @ J�� 
��@�	�

�� �"#b$ J��/T @ ��<�� &'��	� &��G+ 5� l� !� �j �99j
 �2!"C ��!+ �@!C l� �� ���� s�= ���< ���	� &��G+) �� s�=

�2�� q!)A� ��@!C!� ��G+ l� .(  
 ���� �� &��G+ �� \��!� 
"=!o 
��@�	� 6E9L 
��@�	� @

 �"#b$ �� 6"#�$ 
��!"�)� 8��� l� @ !�> �6A� 
��@�	�
���9j . ,�!� 
�!� �)��% ��: ��)�� ���� 8��#2 ��+�@ ��N9� ��

 ���A$)g ( �^2�9T @ �)=!C !N2 ��gjkip <α �� @ gnip <′α 

 ��� 
��)�� 8�#� �� &���9�� �� ����
jkipX@

nipY �� !�> !��!� 

��� �� �)=!C !N2.  
  
)# (���� $
��
 �% &'* ��
� ����                             :  
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� .�� ����	
��  

 V�!$�� �� 5� 0��< 8��� 8�A2 
�!�n×n ��@ !�> !>�9: �� 

�� ��� ����)�� . ��G+ �7"$��> ��i  ��G+ ��j  5� �7� 8��9�� �-

 ����� ���� {"�1$ 
�� ��� �)4�9� (!)A� &��G+[ij]  V�!$��
 !��!�R��� �� !�> &��> ��� !"P �� @ ���  . !C� V�!$�� ��� ��
����� [ii]  !��!�R ��G+ �- 
��9�� 8��� ��� i 5� �7� 8��9�� J�


�� ��� 0�1)2� (!)A� &��G+ . *7�R �� 0��< �� 5� ���r� 
 �)=!C !N2 ��� @ ���� ���< ���	� �@� ��G+ �- ��G+ k ��G+ 


�� ��� ����� �9��� �� ��<�� &'��	� @?< !Q�� . ��r� ��� ��
 �- ��� �� ����A�c 5� ����2�4  �� �- 
�� ��� *"7A$ &��G+

 &��G+ 8;X �k @ ��2� ��� 0�1)2� �@!C!� �� �7� &��G+ 8��9��  .
 ��G+ 
�< �� �!Q�� &��B��c ��G+ 5� X��� �� ����)��  . �� �K�

 M�9$ ��r� ��� ������	
� �
��� ���� ��� �
 �� ���� .  
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 ��
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#�4.  ��5�� 6���57 &�8"� ! 9��'��"
 ;���2 

�)2�$�B��	� �� �!nD#: ����5�� ��� �� S1� ��� �� ��� ����� 
��Q��� 6)SA� ������   .��Q�� ������� 6)����2!� s��$ ���� �� 

VB6  �9� �-
 5� 
����� 
�!� @ ��� � �$ �Y *U �2�#2 ���	� 

�� ��� .� �� �� ���� �S1� �)R (5��������Q�� �!nD#: � �n)�� 6)

�
��� � @ ��� �)X (%�$ ���!�"�$ !""!)����L ! b  ����2�4 ����$ !�
��
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