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Abstract 

With the development of technology, metallic production especially steel production is performed through the rolling 
process. The efficiency and delicacy of rolling production causes this industry to have an important place compared to other 
metal forming methods. In practice, in most of cold rolling processes especially continuous cold rolling of strip the inter-
stand tension is created between mills. This parameter affects the roll pressure, rolling force, forward and backward slip, and 
neutral angle. Thus, its calculation is an important step in continuous rolling process design. Currently, there is no analytical 
formula for calculating the inter-stand tension and most of the available data on this subject is based on the experimental 
observations. In this research, two analytical formulas for calculating inter-stand tension have been presented on the basis of 
analytical relations that exist in the rolling theory, the effects of inter-stand tension on rolling parameters, and the effects of 
difference in roll velocity on the inter-stand tension. To demonstrate the validity of the analytical model, the predicted results 
are compared with experimental measurements performed at Mobarakeh Steel Complex. 
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���Ê¸Ì¸ve��]YÁ��ÊnÀ��Z^f�Y��
Ä]�cÓ{Z »�ÃZ´f�{Ã|»M�d�{,��{ÓÂ§�ÉY�]��������µÁ|/»�Z/]

ÄfÌ�Ìf�ÓY�É��������½Â/�YÂa�\Ë�/��,µZ°/�ZaZ´Ì³�
���Ê·Z/´q�,
������ºÌ¸�e��Àe�Á�\ °»�f»��]�¹�³Â¸Ì¯�������{�µZ°/�ZaZ´»

d�Y�Ã|��¶u�¦¸fz»�d·Zu�Á{��Ä]���lËZ/f¿�dv/��Ê���]��Â�À»
Ä]d�{���Ä/f§�³�Ê/]�ne��Ë{Z¬»�Z]�lËZf¿�¾ËY�,Ê¸Ì¸ve��]YÁ���Y�Ã|»M

Ä¯�Z^»�{ÓÂ§��¼fn»��Y�Ã|����d/�Y�Ã|/��Ä/�ËZ¬»�½ZÆ¨�Y�É���{�

Ä·{Z »�¾¼�Ä]�µZj»�Á{��Å��{�Ã|��Ã{Z¨f�Y�É�ZfyZ��É��c�Â/�
Ê»��Ë�|�Z]���

������)(560 184.0 Mpa ��
��{� ,¾Ì¨·R»� ��Âe� Ã{Z�� ��¯� �ËZ»�M� �Y� Ã{Z¨f�Y� Z]� Ä¯

Ä¯�Z^»�{ÓÂ§��¼fn»�µÂ�v»�ÃZ´�ËZ»�MÄ]�½ZÆ¨�Y�É�Ã|»M�d�{
d�Y���
��
������µÁY�µZj»�Ê���]��

��{�{�Â¿��y�Ä]��Â]�»�cZ�z�»�µÁ|m��{�µÁY�µZj»����¯}
d�Y�Ã|���Ä»Z¿�]�¾ËY��{«�Á�{�Â¿�É�ÉZÀÆa�Z]�Ê�����Ê¸Ì»Á��f»���

�d»Zz��Z]ÄÌ·ÁY�É�
��Ê¸Ì»�Ê���{��f»���Ä]�{���{�Â¿�Ä¸u�»
�d»Zz���
��Ê¸Ì»Ê»��f»|�����

��Ë{Z¬»�É�Y~´ËZm�Z]�µÁ|m���Ê¸Ì¸ve��]YÁ���{����Á���ÃZ´f�{�,
Ä^�Zv»�dÆm�cÓ{Z »«�¾Ì]���¯�ÉÄ�¨Ä]�ÉYÊ»�d�{�Ä¯�|ËM

Ê»��Y�Ã{Z¨f�Y�Z]�Y��½M�½YÂe¹�¿��Y�§YMATLAB�{�¯�¶u��¶°���

�ÉZÅ��� Á��Ä�ËZ¬»Ä�¨«�¾Ì]���¯��Ë{Z¬»�¾Ì]�ÉÄ]�ÉY�d�{
��]YÁ���Y�Ã|»M����Á���Ê»�½Z�¿�Y��{�Â¿��y��Ë{Z¬»�Z]|Å{���

�µÁ|m���Ä¯�Z^»�{ÓÂ§��¼fn»��Y�Ã|��Äf§�³�Ê]�ne��Ë{Z¬»�µÁY�µZj»��{�� �
���®f¸£��Z ��mm����d»Zz�(mm) Ä�¨«�¾Ì]���¯�ÉY
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Z¬»� Z]�Ê¸Ì¸ve�µÁY|m��{�{�Â¿��y��Ë{���Á��Ê»�½Z�¿�Ä¯�|Å{

�cÓ{Z »� ÃZ´f�{���®Ë{�¿� �Ë{Z¬»�{�Â¿��y� �Ë{Z¬»� Ä]� Y��É�e
Ä�¨«�¾Ì]���¯�ÉY�]�ÉYÊ»�ÄWY�Y|À¯���¶Ì·{�¾ËY�Ä]��»Y�¾ËYd�Y�
� cÓ{Z »� ÃZ´f�{� Ä¯����{ZnËY� �{� É�e�iR»� ÉZÅ�f»Y�Za� ¶»Z�

Ä�¨«�¾Ì]���¯Ê»�®f¸£�d���� Ä¸¼m� �Y�ÉY|�Z]� ��{��¾¼�
Ä]�ÉZ�y�|��{��f�Ì]�Ê¸Ì¸ve��]YÁ��Äf�{�Á{��Å��Y�Ã|»M�d�{
Ã{Z�� Ä]� �Â]�»É�Z��\ËY��� ¾ÌÀr¼Å� Á� Äf§�³� c�Â�� ÉZÅ

Ä�¨«�¾Ì]���¯��ÌiPe�¾f§�³� ��¿� �{�ÉY�]�É{ZÆÀ�Ìa�ÉÁ��ÉY
ÄËÁY�Ê»�ÊËÂ¸m���¤·�Á�ÊjÀy�É|�Z]��¾ËY�]ZÀ],��¾ËYZ�y�½Y�Ì»�
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������¹Á{�µZj»�Ê���]��
� µÁ|m� �{� ¹Á{�µZj»� �{� {�Â¿��y� Ä]��Â]�»�cZ�z�»����¯}

d�Y�Ã|���Ä»Z¿�]�¾ËY��{«�Á�{�Â¿�É�ÉZÀÆa�Z]�Ê����Ê¸Ì»Á��f»�
ÄÌ·ÁY�d»Zz��Z]�É�
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