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ABSTRACT  
Multi-Point forming technology has gained a great attention in recent years, in order to reduce die design time and 
manufacturing costs of sheet metal parts. In this process an elastic cushion is used in order to distribute the loads applied on 
the sheet by the punch elements. Mechanical properties and thickness of the elastic cushion can affect sheet metal 
formability during the forming process. In this study, the effects of these parameters on spring-back and dimensional 
accuracy of formed parts have been investigated. The forming process has been examined by using different elastic 
cushions with different thickness. The obtained results indicated that mechanical properties and thickness of elastic cushion 
have considerable effect on the spring-back and in order to produce parts with good quality and high dimensional accuracy 
the appropriate selection of the elastic cushion is very important. 
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Ä¿Â³�Ä]�Á�Ã{Â]Ã|��ÊuY���ÉY������Ä/]�Z/Æ¿M��Y�®/Ë��/Å��Z/¨e�Y�Ä¯�|¿Y
Ê»�ºÌ�Àe�¶]Z«�Ê¿Z�MÊ»�ZÆ¿M��Z¨e�Y�ºÌ�Àe�Z]�¾ËY�]ZÀ]��|�Z]��½YÂ/e

����{�d/Ì¼ÅY��ËZ/u�cZ°¿��Y�Ê°Ë��d§ZË�d�{�Ê¨¸fz»�ÉZÅZÀv¿Y�Ä]
¶°��\·Z«Ä�¬¿�|Àq�ÊÅ{¾Ìa���«�\�ZÀ»�[Zzf¿Y�ÉY��{�Â/»�ÉZÅ
Ê»�Ã{Z¨f�Y¾Ìa���«��ÅZ¯�Z]��|�Z]d«{�Z]�\·Z«�t���ZÅ���É{Z/ ]Y

�������É{Z/ ]Y�d/«{��Y�Ã|/��|/Ì·Âe�Ä/ �«�Á�Ã|/��Ã{��¾Ì¼ze�É�eÓZ]
���Ã�Y|/¿Y��Y��Ì/]��ÅZ¯��´Ë{�ÉÂ���Y��{Â]�|ÅYÂy��Y{�Ây�]�É�eÓZ]

¾Ìa���«Ê»�ZÅ�����Ä/ÀË�Å�Á�Ê³|/ÌrÌa��ËY�/§Y�Ä/]��/nÀ»�|¿YÂe��ÉZ/Å
\·Z«�dyZ����ÄÌ^��Á�cZ¬Ì¬ve�lËZf¿��Z�Y��]��{{�³É�Z���ÉZ/Å

¿�Z´¿���Âe�Ã|��¹Zn¿Y�Ê¸^«|½Z³���/�Zu�Ä·Z¬»������Á�������Y|/¬»
¾Ìa���«�ÄÀÌÆ]�ZÅ���Ê¸Ì»������¹Z/n¿Y�ÉY�/]��d/�Y�Ã|/��[Z/zf¿Y��f»

pÌWÂ��Á�°Ì»�Ê°Ì·Á�|ÌÅ���a�®Ë��Y�cZ�ËZ»�M��½YÂ/e�Z]��Y{����
�d�Y�Ã|��Ã{Z¨f�Y�¾e��

��

��
¶°� �����Ä �«�Ê�|ÀÅ�{Z ]Y��Z¯V�Ä ·Z�»�{�Â»�¶°����

��

��
¶°� �����¶°��\·Z«�ÉY�mY�¬¿�|Àq�ÊÅ{Ä��{�Ã{Z¨f�Y�{�Â»�ÉY

Ê]�ne�cZ�ËZ»�M���
��

�����µÁY|f»��Y�Ê°Ë��{�Ã|��{ZnËY�[ÂÌ��¾Ë�e�|/ÀËY�§��¶°/���Ê/Å{
Ä�¬¿�|ÀqÊ»�Ê´f§�Á�§�\Ì��,ÉY����¾/ËY��{�Ä/°ÀËY�Ä/]�ÄmÂe�Z]��|�Z]
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��� ��|¸m�,�|Ì·Âe�Á�dyZ���Z�§YÂÅ�®Ì¿Z°»�Ä»ZÀ¸�§���Ã�Z¼��,��½Zf�]Ze�,���� 

|ÀËY�§�Ä�Â¼n»�¾f§�³��Y�«�ºÅ��ZÀ¯��Y�\·Z«�t��½Z¼·Y��Y�ÉY�ÉZÅ
Ê»�¶Ì°�e�Äf��³�¾Ìu��{�¾ËY�]ZÀ]�,{Â�ÀËY�§|��¶°/���,Ê/Å{

]Ä�ÉÁ�Ì¿�,©�Á�Á�Ã|ÀÅ{�¶°���Y�]Y�¾Ì]�dyYÂÀ°Ë��Z¼e�¹|��¶Ì·{
¾ÌaÄ]�ZÅÄ�¬¿�c�Â�Ê»�{�YÁ�©�Á�Ä]��¯�¼f»�Á�ÉY�Ä¯�{Â��Ä/nÌf¿�
�½M��Â«Á�{Â]�|ÅYÂy�©�Á��{�Ê´f§�Á�§�\Ì��]�Z]ÄÉ�Ì³�Z¯��ÄËÓ�®Ë

Z»�®Ìf�ÓY¾Ìa�Á�©�Á�¾Ì]�����©�Á�ÉÁ���/]�Ã|/ÀÅ{�¶°/��ÉÁ�/Ì¿�ZÅ
��Ë�Âe�Á�Ã|�Ê»�\Ìe�e�¾Ë|]�½YÂ/e������{�Ê/´f§�Á�§�\/Ì��{Z/nËY��Y

����®Ìf/�ÓY�Ä/ËÓ�cZÌ/�Â�y��{�¯�É�Ì³Â¸m�Ã|��Ã{Y{�¶°��Ä �«
�Ã{Z¨f�Y�{�Â»�ÌiPe�¶°��ÉÁ���]�ÊÆmÂe�¶]Z«���É�/¸§�©�Á�É�Ë~/a

�������Ä/ËÓ�d»Zz/��Á�Êfz/��,�À/m�½Â/r¼Å�ÊËZ/Å�f»Y�Za�Á�Äf�Y{
Ê//»�®Ìf//�ÓY����ËZ//��Á�d»Zz//���//Ë�Âe�,É{Z// ]Y�d//«{�|//À¿YÂe

ZÌ�Â�y�dve�Y��Ã|��Ã{Y{�¶°��Ä �«�c�ÌiPe��¾ËY��{��|ÀÅ{��Y�«
��ÅÁ�a�ÌiPe�©Â§�ÉZÅ�f»Y�Za��,É�/À§�d�³�]�½Y�Ì»�ÉÁ���]��¯~·Y

��Ã|/��Ã{Y{�¶°��cZ �«��{�Ã|��{ZnËY�[ÂÌ���ËZ��Á�É{Z ]Y�d«{
�ÄËÓ��Y�Ã{Z¨f�Y�Z]���Ê/¸a�Á�®Ìf/�Ó��À/m��Y�®Ìf�ÓY���Z/]�,½Z/e�ÂË
d»Zz��Á�Êfz�Ä]�¦¸fz»�ÉZÅne�c�Â�ÄÌ^��Á�Ê]��{�Â»�É�Z�

�Á�Äf§�³��Y�«�Ä ·Z�»�ÌiPe��Ê���]�Ã|���¯}�[ÂÌ���]�ZÅ�f»Y�Za�¾ËY
ÄËÓ��YÂy�¾ÌÌ e�ÉY�]��d�Y�Ã|���{�Ã{Z¨f�Y�{�Â»�®Ìf�ÓY�ÉZÅ

Z»�M������{�Y|¿Zf/�Y�ª/^���À/m��/Å�ÉY�/]�,cZ�ËASTM D575-91�
��Ä¿YÂf/�Y�Ä/¿Â¼¿�®Ë�ÉÁ���]��Z�§��ËZ»�M����Ä/f§�³�¹Z/n¿Y�¶°/��ÉY

�¶°���d�Y���Àe�ÉZÅ�Y{Â¼¿�]��¿�¯Ä����ËZ/»�M��Y�Ã|/»M�d�{
�§�®Ìf�ÓY�ÄËÓ��Â¿�Ä��ÉY�]�Y���ZÊ»�½Z�¿��|Å{��
��

��
¶°� ������Àe��Y{Â¼¿��ÄËÓ��¿�¯Ã{Z¨f�Y�{�Â»�®Ìf�ÓY�ÉZÅ���

��

�Ê���]��Â�À»�Ä]�ÌiPe�ÉZÅ�f»Y�Za�©�Á�,©Â§���{ÓÂ/§��À/m��Y�ÊËZÅ
�½�¿�²¿�SS304�d»Zz��Z]�«�Ã{Z¨f�Y�{�Â»�¦¸fz»�ÉZÅ�Äf§�³��Y

���ª/^��Ã{Z¨f/�Y�{�Â»�©�Á�Ê°Ì¿Z°»��YÂy�¾ÌÌ e��Â�À»�Ä]��d�Y
�{�Y|¿Zf�YASTM B557m���|Ë{�³�¹Zn¿Y�Ã�Âv»�®e���¯�½Â»�M

����©�Á�Ê°Ì¿Z/°»��YÂ/y�¾Ì/Ì e�dÆm��ËZ»�M�¾ËY��Y�¶�Zu�lËZf¿
��/]�Ê°Ì¿Z/°»�cZ�z�»��d§�³��Y�«�Ã{Z¨f�Y�{�Â»Ä����{�Ã|/»M�d/�{

�µÁ|m���d�Y�Ã|��ÄWY�Y ��
��

µÁ|m �����©�Á�Ê°Ì¿Z°»��YÂy�Ã{Z¨f�Y�{�Â»���
�f»Y�Za���Y|¬»��

�Ê·Z´q(kg/m3)� ���� ñ = ��
�ÄfÌ�Ìf�ÓY�µÁ|»(GPa) ����E =��

�½Â�YÂa�\Ë������
� õ =��
�ºÌ¸�e�¹Z°vf�Y(MPa)������óy =��

�Êfz���¿�¯�½YÂen ��
� n =��
¹Z°vf�Y�\Ë���(MPa) ��� K = ��
�d»Zz�(mm) ��,�
� t =  

��
���ÄÌ^��LY�mY�É�Z�{Á|v» � �

ÄÌ^��ÉY�mY�ÉY�]É�Z�����É�Z/ne�|/¯��Y�Z/Å Abaqus��Äz/�¿6.9.3�
�¶°���d�Y�Ã|��Ã{Z¨f�Y�����ÄÌ^/��¹Z/n¿Y�¶/uY�»�\Ìe�e��Y��É�Z/�

Ê»�½Z�¿Ä]�©Â§�¶°��ª]Z�»��|Å{��Á��ÉÓZ]�d����Á�d«{�d¸�
Dynamic/Explicit���Z//]�Y|//f]Y�Ã|//ÌrÌa�Ê//�Z¼e�¶ËZ//�»�¶//u��{
��Á��¾ËY��Y�Ã{Z¨f�Y|ÀËY�§�¶°�q�ÊÅ{�Ä/�¬¿�|À�ÄÌ^/��ÉY��É�Z/�

ÄÌ^��ÉY�]�Ä»Y{Y��{�Á�Ã|������Á���Y�,É�/À§�d/�³�]�Ã|/Ë|a�É�Z�
Static/Implicit�½Z¼Å��d�Y�Ã|��Ã{Z¨f�Y0Ô^«�Ä¯��Â���½ZÌ]�|Ë{�³

�Ä ·Z�»�ÉY�]�ÌiPe���Ä/ �«�,É�/À§�d�³�]�½Y�Ì»��]�ZÅ�f»Y�Za���Z/]��Z/¯
�Ä�|ÀÅV���¶°/���d�Y�Ã|��Äf§�³���¿��{�¶°������ÉY�/mY�µ|/»
Y�{Á|v»ÄÌ^��ÉY�]�Ã|��{ZnËÊ»�½Z�¿�Y��É�Z�Ä]��|Å{�½�Z¬e�d¸�

���ÄÌ^/��½Z/»���ÅZ/¯��Â�À»�Ä]�Á���¿�{�Â»�Ä �«�Ê�|ÀÅ��,É�Z/�
�¶°��ª]Z�»���ZÆÀe�
��Ã|��µ|»�\·Z«�ÉY�mY��ËZ��Á�©�Á��Z/]��|¿Y

�����ÉZ/Å�Âv»�µÂ/u��y�/q�,Ã|/��Ã{Z¨f�Y�Ê�|ÀÅ�½�Z¬e�Ä]�ÄmÂe
ÄËÓ�Á�©�Á�½�Z¬e���d/¯�u�¾Ì/Àr¼Å�Á�®Ìf/�ÓY�ÉZÅ���ÉZf/�Y���{

Ä]�©�Á��d�Y�Ã|Ë{�³�{Á|v»�ZÅ�Âv»�¾ËY��]�{Â¼��Ã{Z»�®Ë�½YÂÀ�
®Ìf�ÓY���¶°/���ÌÌ¤e�®Ìf�Ôa������Y�Á�Ã|/��Ä/f§�³��/�¿��{��Ë~/a

½Z¼·YÄf�Âa�ÉZÅ�ÊÅ�³��ZÆq�ÉYS4R�ÉY�]�Ä°^�É|À]��Ã{Z¨f�Y�½M
©�Á��YÂy�Ê§� »�dÆm��d�Y�Ã|����lËZ/f¿�Ã{Z¨f/�Y�{�Â»�ÉZÅ
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�Ê]�ne�Ê���]ÄÌ^��Á���Ê°Ì¿Z°»�cZÌ�Â�y��ÌiPe�{Á|v»�ÉY�mY�É�Z�� ��� 

]Äd�{����¯�d�e��Y�Ã|»MÄ]�©�Á�Àe�µÁ|m�c�Â������¿�/¯
¹�¿�Ä]ÄËÓ��|Ë{�³�{�YÁ��Y�§YÄ]�®Ìf�ÓY�ÉZÅ�¶°/���ÌÌ¤e�c�Â����Ë~/a

Ã{Y{�Á�Ã|��µ|»�®Ìf�ÓY��bËZÅ]�ÉZÅÄ�¶°/���Y{Â¼¿��Y�Ã|»M�d�{���
]Ä¹�¿�Ä]�ºÌ¬f�»��Â��d�Y�Ã|Ë{�³�Ê§� »��Y�§Y�Ê¿Â»�µ|»���¾Ì·Â/Ë���

�Âe��Â�À»�Ä]���{�®Ìf�ÓY�Ã{Z»�cZÌ�Â�y�¦ÌÄÌ^��{�Â/»�É�Z�
��d/§�³��Y�«�Ã{Z¨f�Y��������½Z/¼·Y��Y����Ê/Å�³C3D8R��ÉY�/]�

Ä°^�É|À]�ÄËÓ���¾Ì/a�Ä/�Â¼n»��d/�Y�Ã|��Ã{Z¨f�Y�®Ìf�ÓY�ÉZÅ�ÉZ/Å�
�ÊËÓZ]ÊÀÌËZa�Á�Ä]Äf�Âa�c�Â�Ã|��µ|»�\¸��ÉY����{�Z/ÆÀe�Á�|/¿Y

��|¿�Y{�d¯�u�É{Y�M�É{Â¼��dÆmÄ°^�É|À]�¾Ìa��Y�Ã{Z¨f�Y�Z]�ZÅ
½Z¼·Y�ÉZÅR3D4������Z/]�\/·Z«�ÉY�/mY��Z/¼e��Â¿��d�Y�Äf§�³�¹Zn¿Y

����ËY�/��¦/Ë� e�ÉY�]�Á�Ã|��[Zzf¿Y�t���Ä]�t����Â¿��Y��´Ë|°Ë
¾Ìa�sÂ���¾Ì]Z»�Ê¯Z°��Y�Z]�©�Á�¾ÌÀr¼Å�Á�®Ìf�ÓY�ÄËÓ�Á�ZÅ

��������d/�Y�Ã|/��Ã{Z¨f/�Y�\/¼·Â¯�Ê¯Z°�/�Y�µ|/»��Y�®Ìf�ÓY�ÄËÓ
�/�ÓY�ÄËÓ�Á�©�Á�¾Ì]Z»��Z¼e�t���­Z°��Y�\Ë���Ä/ËÓ�Á�®Ìf�

¾Ìa�t���Z]�®Ìf�ÓYÄ]�ZÅ�\Ìe�e�
���Á�
��Ê»�|�Z]��
��

��
¶°� �����ÄÌ^��¶uY�»�§�É�Z�Y¶°��|ÀËÄ�¬¿�|Àq�ÊÅ{�Á�ÉY

É�À§�d�³�]�Ã|Ë|a���

                                                 
1- Mooney Rivlin 

��
¶°� �����ÄÌ^���{�Ã{Z¨f�Y�{�Â»�{Á|v»�ÉY�mY�µ|»�Ä �«�É�Z�

V�¶°����
��
���hv]�Á�lËZf¿��

¶°�Ä �«�ÊÅ{��Z¯V�¶°��¦¸fz»��ËY���dve�¶°�Â»�ÊÅ{�{�
�ËZ»�M�¾ËY��{�Ä¯�d§�³��Y�«��ËZ»�MZÅ�©�Á��Y����|/��{ÓÂ/§�ÉZ/Å

�²¿�SS304�d»Zz��Z]ÄËÓ�,¦¸fz»�ÉZÅ��,�À/m�Z]�®Ìf�ÓY�ÉZÅ
�Á�|Ë{�³�Ã{Z¨f�Y�cÁZ¨f»�Êfz��Á�d»Zz���ÌiP/e����Z/Å�f»Y�Za�¾/ËY

¶°��dÆm�Ä/ �«�ÊÅ{������Á�\/�ZÀ»�É{Z/ ]Y�d/«{�Á�d/Ì¨Ì¯�Z/]�ÉY
�Á�hv]�{�Â»�É�À§�d�³�]�½Y�Ì»�¾Ë�f¼¯���Z/]��d/§�³��Y�«�Ê���]

������Ä/�ËZ¬»��Â/�À»�Ä/]�,Ä/ ·Z�»�{�Â/»�Ä �«�Ê�|ÀÅ�¶°��Ä]�ÄmÂe
�¶°��ª]Z�»�É�À§�d�³�]��Ë{Z¬»�����¶°/��cZ/ �«��Z¨e�Y��ÌÌ¤e

Ã�Y|¿Y�{�Â»�Ã|��Ã{Y{�d§�³��Y�«�É�Ì³��
��

��
¶°� �����Ã�Y|¿Y�ÃÂv¿É�À§�d�³�]�½Y�Ì»�É�Ì³���
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��� ��|¸m�,�|Ì·Âe�Á�dyZ���Z�§YÂÅ�®Ì¿Z°»�Ä»ZÀ¸�§���Ã�Z¼��,��½Zf�]Ze�,���� 

�����Ê´f§�Á�§�Ã|Ë|a��
½Z¼Å�z]��{�Ä¯��Â�Ê¸^«�ÉZÅ���{�|Ë{�³�Ã�Z�Y�|/ÀËY�§��¶°/���Ê/Å{

Ä�¬¿�|Àq]�ÉYÄ��Ã|/ÀÅ{�¶°���Y�]Y�¾Ì]�dyYÂÀ°Ë��Z¼e�¹|��¶Ì·{
¾Ìa�ÉÁ�Ì¿�,©�Á�ÁÄ]�ZÅ�Ä/�¬¿�c�Â����{�YÁ�©�Á�Ä/]��/¯�¼f»�Á�ÉY

Ê»�Ä/�¬¿�ÉÁ�Ì¿��Y�¶�Zu�ÄnÌf¿��{Â���¶°/��,�/¯�¼f»�Á�ÉY��Ê/Å{
Ä �«��{�Ê´f§�Á�§�\Ì��{ZnËY�Á�Ê �Â»��Ê/»��Z/¯���¶°/���|/�Z]��

Â«Á�����ÄÌ^/���{�Ã|/��Ã{Y{�¶°/��Ä/¿Â¼¿��{�Y��\/Ì��¾ËY����Á�É�Z/�
�ËZ»�MÊ»�½Z�¿�Ê]�ne�ÉZÅ��|Å{��

��

��
¶°� �����Ä]�Ê´f§�Á�§�{ZnËY¾Ìa�ºÌ¬f�»��Z¼e�¶Ì·{�©�Á�Z]�ZÅ

��Á�Ê]�ne��ËZ»�M��¦·Y�ÄÌ^���[É�Z����
��

������\Ì��{ZnËY��Y�É�Ì³Â¸m�ÉY�]´f§�Á�§��Ã{Z/»�®Ë��Y�Ã{Z¨f�Y�,Ê
¥Z� ¿YÄËÓ���Ë~a��¾Ì/a�t���Á�©�Á�t���¾Ì]Z»��®Ìf�ÓY���{�Z/Å

¶°��cZÌ¸¼��¾ÌuÊ»�É�Á���ÊÅ{�|�Z]�0ÓÂ¼ »�Ä]��d/»ÁZ¬»�d¸�
Ê¸a�ÉÓZ]��Ä/]��À/m�¾ËY��Y�,¾£Á��Á��ËZ���]Y�]��{�½Ze�ÂË��½YÂ/À�

Ê»�Ã{Z¨f�Y�®Ìf�ÓY�ÄËÓ�¶°���{Â���Ä¿Â¼¿���¶°/��cZ/ �«��Y�ÉY
�����Ê/¸a��À/m��Y�®Ìf/�ÓY�Ä/ËÓ��Y�Ã{Z¨f/�Y�Z]�Ã|��Ã{Y{���Z/]�½Z/e�ÂË

�Êfz�Shore-A�����d»Zz��Á���Ê/¸Ì»���Ê/»�½Z/�¿�Y���/f»���|/Å{
½Z¼ÅÊ»�Ã|ÅZ�»�Ä¯��Â�����d/Ì¨Ì¯��Y�Ã|/��Ã{Y{�¶°/��Ä �«�{Â�

Ê»��Y{�Ây�]�Ê^�ZÀ»��ZÌ�]�t����|�Z]��

��
¶°� �����¨f�Y�Z]�Ã|��Ã{Y{�¶°��Ä �«��Y�®Ìf�ÓY�ÄËÓ��Y�Ã{Z

Ê¸a��Àm�Êfz��Z]�½Ze�ÂËShore-A������
��

�����]��{�Ä¯�Ê¼Æ»�ÉZÅ�f»Y�Za��Y�Ê°ËÄ����®Ìf/�ÓY�Ä/ËÓ�É�Ì³�Z/¯
Ê»�®Ìf�ÓY�ÄËÓ�d»Zz��{�Ì³��Y�«���¿|»�|ËZ]���Y�Ã{Z¨f/�Y��|�Z]

��Ä/ÀË�Å��ËY�/§Y��]�ÃÁÔ��|u��Y��Ì]�d»Zz��Z]�®Ìf�ÓY�ÄËÓ��Z/Å
Ê»�«�É{Z ]Y�d«{�|¿YÂe�dve�Y��Ã|��|Ì·Âe�Ä �ÌiPe����Y��|/Å{��Y�«

�ÄËÓ��Y�Ã{Z¨f�Y�,Ê§��®Ìf�ÓY����/§��¹|��Ä]��nÀ»�º¯�d»Zz��Z]
�Ã|��\�ZÀ»Z¿�t���dÌ¨Ì¯�Z]�Ä �«�|Ì·Âe�Á�Ê´f§�Á�§�\Ì��¶»Z¯
�|ÅYÂy�Êa��{�Y��®Ìf�ÓY�ÄËÓ���{Á��Ê³�Za�Á�Ê]Y�y�¾ÌÀr¼Å�Á

Ê»�,¾ËY�]ZÀ]��d�Y{ÉY�]�Ê]Â¸�»��Y|¬»�®Ë�Êf�ËZ]���Ä/ËÓ�d»Zz�
��/]�lËZ/f¿��Z�Y��]��{Â��[Zzf¿Y�®Ìf�ÓYÄ����Ê/���]��Y�Ã|/»M�d/�{
��Ä/¿Â¼¿�d»Zz/���Ë�Âe�Á�t���dÌ¨Ì¯�����{�Ã|/��Ã{Y{�¶°/��ÉZ/Å

�ËZ»�MÄÌ^��Á�Ê]�ne�ÉZÅ�¹�Ó�d»Zz��¶«Y|u�,É�Z�Ê¸a�ÄËÓ½Ze�ÂË�
�����É{Z/ ]Y�d/«{�Á�t�/��d/Ì¨Ì¯�Z]�ÃY�¼Å�º·Z��cZ �«�|Ì·Âe�ÉY�]

�\�ZÀ»��Ê¸Ì»Ê»��f»Z]�¶°���{��|��������¶°/��cZ/ �«�¶/Ì§Á�a
ÄËÓ��Y�Ã{Z¨f�Y�Z]�Ã|��Ã{Y{d»Zz��Z]�®Ìf�ÓY�ÉZÅ��cÁZ/¨f»�ÉZÅ
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