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ý,¦¨§��y°¡����o¡:�º¶��o�Ê�Ë �¡ ÷4¼¸½�¾h¿ÁÀ6ÂQ�ºÄ4ÄºÄÒ��§F�Åà¡�¥4��¡:§��4§ �É¡� a¯µ¡�»�¡Å§F��¯�¡m�8¶����h°¡m�o�� ��y©F¡¸�¦¨¯Ê° �¯���¶��o�º¶��o¡Å»�¡�§h�©F���Þ�:»#¦¨�Ê��·¡Å¥}¦¨¯�¡�»�¡�§h�y¯µ¡m�$�d�º§�°���µ�4§â�*©h¡Ï°�4§����o�� �°�o���4§Ô©F È»��h©8à¡�¯�¡%��¶a��·¡��2¶��o�ht¡m�o��¡� ����y¡��@¯µ¡m�$�d�º§�°���µ�4§â�*©h¡�o�Õ¦¨���o¡�»�¡Å§F�ã©F¡m�Á��·¡m�� �¯µ�Õ¦¨�Þ�%�d¶��}�É��� ���Þ¦m�µ�o¡Å»�¡�§h���Þ�8¼¸½�¾h¿ÁÀ6Âî�ºÄ4Ä4Ä�¡m���� a§�¶����4¥4�Õ¦¨»�»Ô¡��Ë a¡�¯2«¬ ����µ¯����o¦m�o¡� a�¶�¡� ��,¦4©�¦m¶��o¡Å�<à¦<��¡m�ÒÎ�¡m���4��§��Ò¶��º ����a·¡m�É�º �©F��¡!��¡m��¶����4¶���¡m�Ò¶a�o�4Îa¯ à¡�»�¡Ñ�°�
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ÇM¦È©F�h° a»�¡�§h�Þ¦¨���µ�º§��o¡�¯Ê¦¨���µ¹}¡Èà¦ ¼¸½�¾Ë¿ÁÀ*ÂÃ�4ÄºÄ4Ä ¡Ñ�É�Ï©F¡�§â�É¡}�a³:¦¨��»���¯µ¡m�Á©F�ht �»�¡�§h�Þ�È·¡m°�o���Þ�t÷Ë�º§�¶�¡� ��©F�Ê�É�o��§�¥4 a¡��<¯µ¡m�!¶a��·¡m��¡�§F�Õ¦¨���µ�4§â� ©8«Ì�4�Õ©F�o¡#¥@·¡Å§Á·¡��Þ¦m¯ ÷:¯�¡m�!�Þ¦m¶�¶��4�o�Õ� �o¡Å¯�¦¨���7�2�#à¦f©F¡Ñ� �� môo¡��Þ�È�É¶ã·¡m°� òu�Ë �¡Ñ�°÷T¯�¡m��o¡Ñ° �¡���¯���©M«¬¡�ßh¡�»�¶�¯�¡m�:°�º»�»�¡�§h�a·¡Ñ�°�
À:§f�º ��o��¡!¯ «Ì ��o��¯µ�Ê�o¦¨��¡� ��Ï©F�Ê�É¶��}��¡È©8«¬ a§�¡<¦m��©F¡ ¡�§�¯��µ¥4§a¡!¡��Ï¶�¡� ��,°�4§��� �¯µ��¡��,°¡��o�Õ¦¨��§���©h�h° �»�¡�§h�Þ���Õ¦4�8��É¡Å» Î�¯Å·¡m�6�É ��Ï¯µ¡í�É�µ��¡ �É¡�»È�Þ�h�Æ�É»È�Þ�t�Ì°¡m¦F�9�d���
þ6�º��°���Ë �¡Å¯��} �¡m�*�a·¡��º·¡���¡�§�°¡m�¸°�4§â°¡��o§â¦¨§h�0¼¸½�¾h¿ÁÀ6Âî�ºÄ4ÄºÄ:�
; ¼¸½�¾Ë¿ÁÀ*ÂÃ�4ÄºÄ4Ä<�ÏÚ,ä0Û�ý0À�ý!«Æä0¿ÁÛoÇMÛo¾h½6¿ÁÛo¤,Ø��â¼¸À6½#=Ñý0Âf¿�=4ÇM½,Â.¾
; ÜÁÀ�Ú,Û�Ø0Ø0Û�Ø�Ú?>ÿÛ�¿Á� ¼¸½�¾h¿ÁÀ6Â��ºÄ4Ä4Ä@�&¼Ï�8ÇM¦mÎu�º�Þ©F¡Å�o�µ¡"�ãÀÒ� � ¡Ñ¦¨§h¹}�4�µ§a¡
; ³6ìÏÛÕ¾ËÀ�À6Ø]Âf½0Û�Ø ý0À ¼¸½�¾h¿ÁÀ6ÂÃ�4ÄºÄ4Ä�³M½0ì Çy«ÆÀ!A�À6Âf³�ÇMÀB� � � ¾���õT¯�¡� ���¡��
; ¼¸½�¾Ë¿ÁÀ*ÂÃ�4ÄºÄ4Ä<�ãìÏÀ�¼¸ä0À6ÛÕÇªý!«£ÀCAíÀ*Âf³�ÇMÀ�¾�¼Á¤,ÂfÂfÀ6Ø0¿ÁÀ�¾
; ¼¸½�¾Ë¿ÁÀ*Âï�ºÄ4ÄºÄD�¸¿Á�,À*Âf½6¿ÁÛo¼�¼ÁÇM½�¾�¾hÛ�õ:Ûo¼¸½6¿ÁÛÕ¤,Ø ¤,õZ½0Ø0Ø�¤,¿y½6¿ÁÀ*ýÿ¿ÁÀ�¾h¿ÁÛ�Ø�Ú õ:ÛoÇMÀ�¾
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Ç�¡®©¸·¡Å¹}¡�¯µ�º¶�¶�¡�»�¡�§h��©F¡m� °�h©F¡m�<©h¡�Å¦¨¯�t �¯¸¦ ·¡�¹}�4¯� Á·¡�©h¡�¶â¦¨�µ� ¦�¹}¡m ¯µ¡È»#¦m��·¡����µ¡�¯:��§Y�d�4��»#¦¨�����} �¡}�w½Ï ©¸·¡�¶â¦¨�o�Å÷T¯�¡m�0¶��o�º¥4�Þ¦m»�»�¡m��©F¡Ö�¦¨¯Ê° �¯ ·¡��Õ¦¨��¡�§F�>·¡mt�o�µ�Õ�0¶u�º ��<�a·¡Ñ�É�4 â©F�o¡#©h¡m��¶����4Î�¯2à¡�»�¡m��©F�º§�§ã·¡m��¡��#�d�º§�Z��o���4§�§â¦¨�µ¡Å§F�Á¥@·¡�§Á·¡��Õ¦¨¯µ¡Å»�¡�§h�*¡Å§�Î��\[]µ�o¡�§��º�µ��¡}�
¿w�o�º���8¶����4¥º�Þ¦¨»Ô»�¡m�8t�4§����o�µ�� �¦¨§h�w¯µ¡@§��mëh¦¨  ©F  �Éëa�É�Åà¡�»�¡6¼¸½�¾h¿ÁÀ6Â��4§h��·¡��a·¡¸©¸·¡Å¹}¡�¯µ�º¶�¶Á·¡m��¦¨ È¼¸À6½#=mý0Âf¿^��µ¯y�t«Æ¦m¥4�����o¦m�µ�Ï©8«Ì �§�¶����4¥º�Þ¦¨»Ô»�¡0©h¡�»Ö¦¨�µ¯�¯�¦m¥4¡}÷h©8«Ì �§#¶��o�º¥4�Þ¦m»�»�¡�©h¡!Å¦¨¯�t �¯8¡��Ï©M«¬ �§#¶����4¥4�Õ¦¨»�»Ô¡�©F¡�¹F�_��É â¦¨¯µ�Ê�o¦m�o�µ�º§ ©h¡m����·¡m�� �¯µ�Õ¦¨�Þ�t��ÇM¦ »È �¯��o�µ¶a¯µ��Þ�µ�Ë·¡®©F¡m��¶����4Î�¯2à¡�»�¡m�È¦Z¡�§��� ��µ��¡Ù°�4§�©h ��µ�Ùà¦j©¸·¡Å¹}¡�¯µ�º¶�¶�¡��#©F¡m�¶����4¥4�Õ¦¨»�»Ô¡m��©F¡ �¦m¯�° a¯w©F�Ê�É�o��§�°�Õ�Á�¦¨¶�¦mÎ�¯µ¡Ñ�Á©F¡ °�4»�»È �§��Ê�Ë a¡°�6¡�§h�o��¡0¡� �ß�¯�¡��¦º�#·¡mÞÍã·¡m¦m§F�Å�
Ç�¡Ñ�Ò¶����4¥º��à¡m�Ï©F #»#¦¨�a·¡��o��¡�¯���§Y�d�4��»#¦¨�����} �¡0¦È¦¨¯��4�Õ�Ò¶�¡���»����6©F¡ ©¸·¡�¹}¡Å¯µ�4¶a¶u¡Å�Á©F¡�§��º» Î���¡� ���¡m�C�d�º§�°�o���4§���} ��8�a·¡m©F ��Ê�o¦¨��¡�§h�*¯�¡m�:�o¡�»Ô¶��6©F¡0¶��a·¡�¶�¦¨�Õ¦¨���µ�4§Ö©F¡m�wôo¡� �ßÈ©h¡�©F�4§a§Á·¡�¡m�t��½���§��É�2÷4�µ¯��2¦¨¯µ¯Ê¦¨���*��¡�»�¡����o��¡ à¦�§���¹}¡m¦¨ �o�º ���¯�¡m�Á°�h©F¡m�Á¡�§#�a·¡Å¶u¡Å�Þ° ��Õ¦¨§h�Ï©�¦¨§â�0 Íâ¦4° �§#¯�¡m�Á¦¨» ·¡Å¯µ�µ�º�Þ¦m�o�µ�º§��*¡Å�0°�º�o��¡m°�o���4§���¡a`8¡Ñ°�o ã·¡Å¡m��©�¦m§���¯2«¬ �§©8«Ì¡�§F���o¡�¡Å �ß8�@ý�¡#¶�¯µ â�°÷:¯µ¡Ñ��ôo¡� �ß ©F¡®©F�º§�§Á·¡�¡m�<©h¡�¹}¡�§�¦m�µ¡�§h�<©F¡#¶�¯� ��!¡�§Z¶a¯µ ��<°�º»�¶�¯����} Á·¡m�0¡��<¯µ¡Ô¶u� �É����o�Õ¦¨���o¡�»�¡Å§F�ã©F¡�¹º¦¨����[¡����o¡ �¦m¶�¦¨Î�¯�¡<©F¡ �o¡�¯��µ��¡�©F¡m��òMÞÍ��µ¡��Õ�Á©F�7`�·¡���¡�§h�Þ�Ï�É¡�¯��4§�¯�¡m�Á°�h©F¡Ñ�0©F¡<Å¦¨¯�t �¯w ��o��¯µ�Ê�F·¡m�t�½ °¡Ñ�í¶a�o�4Îa¯ à¡�»�¡Ñ�0�É¡#���4§h�<¦�ôo�º ��a·¡Ñ�!©F¡�§a�4 �¹}¡m¦m �ßfÎ�¡m�É�º�µ§��!��¡�¯����} �¡Ô©F¡m�!���o�� �°�o a�o¡m��¶�¯µ ���°�º»�¶�¯�¡�ßF¡Ñ�»�¡����Þ¦m§F��¡Å§Zôo¡�  ©F¡m��¶�Íã·¡�§��4»ªà¡�§�¡m� ¹º¦m�o�Å·¡Ñ�Ö¡Å�#°�4 a¶�¯Å·¡m�^�2°�4 �¶a¯�¦¨¥º¡Z» ·¡mÅ¦¨§��Ê�Ë �¡a� ��Í�¡��o»È���Ë a¡b���4  Îa�µ¡�§�µ§h�a·¡Å¥4�Þ¦m�o���4§®©F¡m���d�º§�°�o���4§��Ï©F¡�»#¦m�µ¯µ¯Ê¦¨¥º¡0©�¦m§���¯�¡0¶��o�ht¡m�o�� ���©h¡!Å¦¨¯�t �¯����º¶��o��»�����¦¨�o���4§#©h¡c�d�º�o»�¡\�Þ�
¿w�4 a�o¡m�Ï°¡m�Á°�º§��É�Ê©�·¡��Õ¦¨�o���4§��Á�4§h�Ï°�º§�©F ���� à¦ç��¡�¶�¡�§��É¡Å� à¦!¯�¦<Î�¦4��¡�¯�¡�¶��o�ºÎ�¯2à¡�»Ô¡0©F ª�¦¨¯Ê° �¯M§F �» ·¡��o�Ê�Ë �¡©F¡�»#¦m§��2à¡���¡Èà¦<©¸·¡�¹}¡Å¯µ�4¶a¶u¡Å�� �§ª°�h©F¡ ©F¡ �¦¨¯Ê° �¯y©F¡�§��º �¹}¡�¯�¯µ¡Ï¥:·¡�§ã·¡Å�Þ¦¨���µ�º§"�8¼¸½�¾h¿ÁÀ6Â��4ÄºÄ4Äh�
¼6�º§F���Þ¦m�µ�o¡Å»�¡�§h�!¦m �ßj¦m§�°�µ¡Å§��!°�h©h¡m�<©F¡#�¦m¯�° a¯ ÷�·¡m°���µ�Þ��¶��4 ��<�a·¡m�É�º �©F�o¡®©F¡Ñ��¶����4Î�¯2à¡�»�¡m��©F�º§�§Á·¡m�<¡��¦¨ aß��} �¡�¯Ê��¯ «Ì ��o��¯µ����¦¨��¡� ��,©F�4�����É¡È¶�¯µ��¡���÷8¼¸½�¾h¿ÁÀ6Â �4ÄºÄ4Ä#¶u¡Å ����°«£¦4©�¦m¶��o¡Å�!¦m �ßfÎ�¡m�É�º�µ§���©F¡<¯2«¬ ����µ¯����o¦m�o¡� a�



¶��4 ��Ï�a·¡Ñ�É�4 â©F�o¡�dOefd�¶����4Î�¯2à¡�»�¡m�t�hý�¡�¶�¯µ ��t÷8¼¸½�¾h¿ÁÀ6ÂÃ�4Ä4ÄºÄ ©h�4§�§�¡Ôà¦<¯ «Ì ��o��¯µ����¦¨��¡� ��6¯�¦<°�º§�§�¦m���o��¦¨§�t¡!©h ¶����4Î�¯2à¡�»�¡0¡�`M¡mt�o�µ¹}¡Å» ¡�§h�:¶��}�h·¡!¡��Ï©h¡m��»�·¡���Í��h©F¡m��¡�»Ô¶�¯µ�më¸·¡�¡m�°�

GIHgG hiT�j�k<l^MONmk"P�MnR�l oqpfV^l rsk<tOr�V^t

äÏ§�¡�¦¨§â¦¨¯µëa�É¡�¥@·¡�§Á·¡��Õ¦¨¯µ¡,¡�`M¡m°�o ã·¡�¡Èà¦!¯ «£¦¨�Ê©F¡0©h¡�¯Ê¦!»�·¡���Í��h©F¡,©F¡m��·¡�¯Å·¡�»�¡�§h�Þ�&òâ§����6¶u¡Å ��Ï�É¡ ©¸·¡mt�4»�¶��}��¡��¡�§®�} �¦¨���o¡�¥4�Õ¦¨§�©F¡Ñ��·¡��Þ¦m¶�¡m�u�
; ¯�¡!ÞÍ��º�µßÔ©F¡�¯�¦!¥@·¡Å�4» ·¡����o��¡�¡��Ï©h �»#¦m�µ¯µ¯Ê¦¨¥º¡}÷
; ¯Ê¦<©�·¡°ò�§����o���4§®©F �»Ô�h©8à¡�¯µ¡Ï»#¦m�oÍã·¡�»Ö¦¨�o�Ê�Ë a¡}÷
; ¯Ê¦!��·¡m���4¯µ a�o�µ�º§f©F #¶����4Î�¯2à¡�»�¡,©F����°�a·¡Å�o���h·¡}÷
; ¯2«Æ¦¨§â¦¨¯µëa�É¡�¡��Á¯�¡0¶��}���v�2�o�Þ¦m�µ��¡�»�¡�§h�Á©F¡Ñ����·¡m�� �¯µ�Õ¦¨�Þ�t�

¼6Í�¦º° �§�¡ ©F¡m��·¡��Õ¦¨¶�¡m�Á¶u¡Å ��#·¡�¥}¦m¯µ¡�»Ô¡�§F�w[¡����o¡ ©¸·¡mt�4»�¶��}�h·¡�¡0¡�§# �§a¡!�h·¡��o��¡�©F¡�¶����h°¡m�o�� ��®·¡�¯Å·¡�»�¡�§h�Þ¦m�µ��¡��t�

�4�0¼6Í��º�µß#©h¡!¯�¦!¥@·¡��4» ·¡��o���µ¡Ï¡��Ï©F #»#¦¨��¯µ¯Ê¦¨¥4¡��
�Öý®·¡°òâ§��µ���µ�4§Ö©F¡m�Á¶u�º�µ§h�Þ�t÷�¯µ�µ¥º§�¡m�t÷��É a�v�2¦4t¡m�Ò¡Å�Á¹}�4¯µ a»�¡m�°�
�Öý��Ê�o°�a·¡��o�Ê�o¦¨���µ�º§w�

�F�Ïý®·¡tò�§��µ���µ�º§�©h �»��h©Mà¡Å¯µ¡Ï»#¦¨��ÍÁ·¡�»#¦m�o���} �¡��
�Öý®·¡°òâ§��µ���µ�4§Ö©F¡m�Ï©F�4§�§ã·¡�¡m�Á�¦m�Þ¦4t��·¡������o¦m§F�Á¯�¡�»��h©8à¡�¯�¡��
kgxyæ6c#e*é�_�sy_�byxygÅc%z ©�·¡��d�4��»#¦¨���µ�º§��8�4  °�4§h�o�Õ¦¨�µ§h�o¡Ñ�&¶�¯Ê¦¨§�¡Ñ�°÷m¦¨ßh����ëF» ·¡��o���µ¡}÷t�h·¡Å�o�µ¡Ñ�w©F¡Áõ��4 a�o�µ¡Å��÷¡��Þ4���µ�
��v�pmi.xybd_Fkmldvus�z » ·¡Ñ�¦¨§��Ê�Ë a¡}÷}�oÍ�¡���»����} �¡}÷O{� ���©h¡}÷F¡��Õ4�µ���
z}v�ijæ*v�p�kmchiZc}suk eyx�ij_FkT~chp¨ld_�x|z ·¡�¯�¦º�É�o�Ê�Ë a¡"�������4���o�4¶�¡}÷h�4���oÍ��º�o�o�º¶�¡}÷8���µ�7�Õ÷4¶�¯Ê¦4�É�����} �¡}����������o�o�º¶�¡}÷�¶�¦¨���2¦¨����÷w�µ���7�Õ÷Ë¡Å�Þ4���µ�
kgxyæ6c#e*é�~cFb4~chi chsukÑg�z ¶��4 ����o¡m�t÷�Î�¦¨���o¡m�t÷�°�h�} �¡m�°÷�¡Å�Þ4���µ�

�Öý®·¡°òâ§��µ���µ�4§í©F¡m�8¶����4¶�����·¡��a·¡m�u»#¦m�a·¡����µ¡�¯�¯µ¡m�~� °�º§��É�Õ¦¨§h�o¡m�w©8«�·¡�¯�¦º�É����°����·¡}÷Þ»#¦º�o�É¡@¹}�4¯µ a»����} �¡}÷�¡��Þº�µ�µ�_�Þ�
�Öý®·¡°òâ§��µ���µ�4§ ©F¡m�0¶����4¶����Å·¡��a·¡m�0¥@·¡��º»�·¡����o���} �¡m�}� �É¡Ñ°�o���4§ ©F¡m�0¶��4 ����o¡m�t÷T�µ§a¡��o���µ¡m�t÷0·¡�¶�¦m���o��¡� �� ©F¡m�°�h�} �¡m�t÷�¡��Þ4���µ�_�Þ�
�Öý®·¡°òâ§��µ���µ�4§Ö©F¡m�Ï°�4§�©h�µ�o���4§��Á¦m �ß#¯µ��»��µ��¡��t�
�Öý®·¡°òâ§��µ���µ�4§Ö©F¡m�Ï�É�4¯�¯µ�Ê°�µ�Õ¦¨�o���4§��t�
�®¼6�4§â©F�µ���µ�4§â���µ§����o��¦m¯µ¡m�t�
�ª�µ���

²F�Ïì#·¡m�É�º¯µ ����µ�º§�©h �¶����4Î�¯2à¡�»�¡,©F����°�a·¡������h·¡��
�®¼¸¦¨¯Ê° �¯�©F¡m�Á»#¦¨���o��t¡m�6©F¡��o�µ¥º��©F���a·¡0¡Å�Ï©F¡�»#¦4���É¡�©F¡ ÞÍ�¦4�} �¡Ù·¡�¯Å·¡�»�¡�§h�Tò�§��2�



�Ö½0���É¡�»ÈÎ�¯�¦m¥4¡,©F¡m��»#¦m�o����°¡m�¸©F¡��o��¥4��©h�µ�a·¡,¡��Á©F¡ »#¦4���É¡�©h¡�¯Ê¦<�É���o �°�� ��o¡ °�º»�¶�¯2à¡��o¡}�
�Ö½�¶�¶a¯µ��Å¦¨�o���4§#©h¡m�Á°�4§â©F�µ���µ�4§â�Á¦¨ �ß#¯µ��»��µ��¡m�°�
�Ö½�¶�¶a¯µ��Å¦¨�o���4§#©h¡m�Á Íâ¦¨�o¥º¡�»�¡�§h�Þ�t�
�Öì#·¡m�É�º¯µ ����µ�4§®©F ®��ë�����à¡�»�¡í©8«�·¡m�} �¦m�o�µ�º§��°�

Ð��Ï½�§â¦¨¯µëa�É¡�¡��Á¶�� �É�v�2�o�Õ¦¨���o¡�»�¡Å§F�ã©F¡m���a·¡Ñ�É �¯��Þ¦¨�Õ�u�
�®öÏ �¦¨§h�o���a·¡m�6¯µ�h�¦m¯µ¡m�~��©�·¡�¶�¯Ê¦4°¡�»Ô¡�§F�Õ�°÷}t�4§h�o�Þ¦m�µ§h�o¡m�t÷�©¸·¡a�d�4�o»Ö¦¨�o���4§��t÷�¡��Þº�µ�µ�
�®öÏ �¦¨§h�o���a·¡m�6¥4¯��4Î�¦m¯µ¡m�u�M©¸·¡��d�º�o»#¦m�o���4§�»#¦mßF��»#¦¨¯�¡4÷@·¡�§�¡���¥4�µ¡ ©F¡ ©¸·¡a�d�4�o»Ö¦¨�o���4§w÷}¡��Õ4�µ���

Ç�¡Ñ��¶����4¥4�Õ¦¨»�»Ô¡m��©h¡��¦m¯�° a¯:¶�¦¨�>·¡�¯Å·¡�»�¡�§h�Þ�*òâ§�����°¯Ê¦4�o�����} �¡m�0���4§h�<���o�o â°�o ��a·¡m�0��¡�¯µ�º§Z°¡Å�o�o¡<¯��4¥º���} �¡}÷ÞÍ�¦4�} �¡Ù·¡��Þ¦m¶�¡Ù·¡Å�Þ¦¨§h�Ï¦4���É�h°�Å·¡�¡#à¦! a§�»��h©F a¯µ¡�©F ®°�h©h¡��
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Caractéristiques des matériaux

Chargement 
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DEPLACEMENT UZ

VAL − ISO
>−7.52E−03
< 2.88E−19
A−7.46E−03
D−7.11E−03
G−6.76E−03
J−6.40E−03
M−6.05E−03
P−5.70E−03
S−5.35E−03
V−4.99E−03
Y−4.64E−03
b−4.29E−03
e−3.94E−03
h−3.58E−03
k−3.23E−03
n−2.88E−03
q−2.53E−03
t−2.17E−03
w−1.82E−03
z−1.47E−03
2−1.12E−03
5−7.64E−04
8−4.11E−04
@−5.88E−05
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CONTRAINTE DE PEAU SMXX, FACE SUPERIEURE

VAL − ISO
>−1.28E+08
<−1.11E+05
−1.27E+08
−1.21E+08
−1.15E+08
−1.09E+08
−1.03E+08
−9.70E+07
−9.10E+07
−8.50E+07
−7.90E+07
−7.30E+07
−6.70E+07
−6.10E+07
−5.50E+07
−4.91E+07
−4.31E+07
−3.71E+07
−3.11E+07
−2.51E+07
−1.91E+07
−1.31E+07
−7.10E+06
−1.11E+06
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CONTRAINTE DE PEAU SMYY SUR DEFORME, FACE SUPERIEURE

VAL − ISO
>−1.28E+08
<−1.11E+05
−1.27E+08
−1.21E+08
−1.15E+08
−1.09E+08
−1.03E+08
−9.70E+07
−9.10E+07
−8.50E+07
−7.90E+07
−7.30E+07
−6.70E+07
−6.10E+07
−5.50E+07
−4.91E+07
−4.31E+07
−3.71E+07
−3.11E+07
−2.51E+07
−1.91E+07
−1.31E+07
−7.10E+06
−1.11E+06
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CONTRAINTE DE PEAU SMYY SUR DEFORME, FACE SUPERIEURE

COMPOSANTES
VECTEURS

FX  FY  FZ
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�������� î7ó�ð îwð ë?ì ìJíî"î7ï

ã�ä�å�æ�ç�æ¬èJé�ú�é�ë�éJèÏó�é�ÿ�ú!è�ã�çJé�î���æ�óËð
ñ þ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�þJþJþ�ç�ã�òJòJé�é�óJþJþ�þJþ�þJþ�þJþ�þJþJþ�þJþ�þ�þ�þJþ�þJþJþ�þ ñäJü�é�ó�ôýõ#ô�÷ é�ù¢ð
üJî�Aô�õ�ú�÷Ïð
éJä�îAô�õ�ö�÷ ö
ô�ð
ò�í�ä�õ�öW÷Ãê�ð
��ã�ä�õ�úW÷;ô2éAô�ô�ð
ñ þ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�þJþJÿ�é�ã�èJéJå�ü�ævé�þ�þJþ�þJþ�þJþ�þJþJþ�þJþ�þ�þ�þJþ�þJþJþ�þ ñä�ö�õ�öW÷ öW÷�ð
äAô�õ�öW÷=üJî��*ô�ð
ä�ú�õ�üJî�Aôýö�÷�ð
ë
ô�õ���ú�ïÎä*ôýä�ö!ä�ú�ð åJüJî���ë
ôÍð
ñ þ�þJþ�þJþJþ�çJé��ævò�ævå�æ�ã�ò�ç�íÏè�ã�ç�é�ë�é�éJå�ç�í�è�îJåJé�ü�æ¬î�í�þ�þJþ�þJþJþ�þJþ ñè�ã�çAô�õ!è�ã�çJé�ë�ë
ô�è�é���î�ò�æ�ì�í�é¦é�ë�î�ó�å�æ�ì�í�éÎæ�óJã�åJü�ã�äJé���ãJì�úËð
èJî�åAô�õ!è�îJåJé�ü�è�ã�ç*ô���ãví�ò���ã�ä�ò�íÏò�í�ä�ð
��î�üAô�õ���îJüJî���è�ã�ç*ô�éJä�î�æ�é�äJî*ôÍð
èJî�åJå�ã�å�õ�èJî�åAô�é�å���îJü*ôÍð
ñ þ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�þ��Jã�òJç�ævå�æ�ã�ò�ó�ë�ævè�ævå�é�óJþ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�þJþJþ�þ ñ



VECTEUR POIDS PROPRE
:

COMPOSANTES
VECTEURS

FX  FY  FZ

DEFORMEE SOUS POIDS PROPRE

AMPLITUDE

 0.00E+00
 1.37E+03



�Jë�ô�õ�ó���èJå�çJé�ä�ë�î¦äAôýä�ö�ë�ô�ô�÷ é�þ�ï¢ð
�Jë�üAô�õ�ó��JèJå�ü�ã�åJî¦äAôýä�ö�ë�ô�ô�÷ é�þ�ï¢ð
�Jë�ú�õ�ó���èJå�çJé�ä�ë�î¦ä�ú�ä�ö�ë�ô�ô�÷ é�þ�ï¢ð
�Jë�ü�ú�õ�ó��JèJå�ü�ã�åJî¦ä�ú�ä�ö�ë�ô�ô�÷ é�þ�ï¢ð
�Jë�å�ã�å�õ��Jë
ôýé�å��Jë�üAôýéJå���ëJú�éJå*�Jë�ü�úËð
ñ þ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ��
Jî�ü�ÿ�éJèJé�ò�å�þJþ�þJþ�þJþ�þJþ�þJþJþ�þJþ�þ�þ�þJþ�þJþJþ�þ ñ
��
�îAô�õ!ä�üJé�ó�ó��JãJìví�é�è�ã�ç*ô�äJü�é�ó
ô¯ò�ã�ü�è¢ð
�Jé��
ô�õ���é���å���
JîAôqùW÷ é�þ�����ü���!!ü�ã�í�ÿ�é¢ð
åJü�î����Jé��
ôýë�ô�ð
ñ þ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�èJîJå�ü�æU��é�çJé�ü�æ�ÿ�æ¬ç�æ¬åJé�þ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�þJþJþ�þ ñü�æ�ÿ
ô�õ!ü�æ�ÿ�æ�è�ã�çAô¯èJîJå�å�ã�å¢ð
ü�æ�ÿ
ô�õ!ü�æ�ÿ
ôýé�å��Jë�å�ã�å¤ð
ñ þ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�üJé�ó�ãJëví�å�æ�ãvò�þJþ�þJþ�þJþ�þJþ�þJþJþ�þJþ�þ�þ�þJþ�þJþJþ�þ ñüJé�ó
ô�õ!ü�é�óJã�ü�æ�ÿ
ô���
Jî*ôÍð
ñ þ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�þ�üJé�ó�í�ë�åJî�å�óJþJþ�þJþ�þJþ�þJþ�þJþJþ�þJþ�þ�þ�þJþ�þJþJþ�þ ñç�í�ü�õ!é����Jã�üJé�ó
ô í�ünð
ç�í�üJè�î���õ�èJî��æ��|î���óÏç�í�ü4��ð
èJé�óJó�� ç�æ�ë�îJåJî�å�æ�ã�ò�éJò�èJé�åJüJé�ó����Ãç�í�üJèJî�Ëð
ñ þ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�þ�çJé��ã�üJèJé�é�þJþJþ�þJþ�þJþ�þJþ�þJþJþ�þJþ�þ�þ�þJþ�þJþJþ�þ ñçJé��ö�õ!ç�é���ã�ë�ô�üJé�ó
ô�öW÷J��éJü�å¢ð
çJé�Aô�õ!ç�é���ã�ë�ô�üJé�ó
ô ü�ã�í�ÿ�é�ð
å�æ¬åJü�é�� ç�é���ã�üJè�éJé�ó�ã�í�ó�äJüJé�óJó�æ�ã�ò�ævòJå�éJü�òJé<;7= �ÃäJü�é�ó
ôC� ä?>Ý��ð
åJü�î���� ç�é���ö!éJå�ç�é��*ô���ð
��æ¬ò�ð

��ë ÷�÷�î ì���� � ó�î"ï
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m�Ì ��� h��"Ë � y4��z�Ì � z � z Ú Ì ��� \^� 6¼)�
m�Ì ����� h��7Ë �¨� � �"� z � z Ú Ì ��� \^� 6¼)�
m�Ì ��� h��"Ë � y4��z�Ì � z � z Ú Ì ��� \^� 6¼)�
m�Ì �?��� h��7Ë �¨� � �"� z � z Ú Ì ��� \^� 6¼)�
m�Ì � � ��� m�Ì � � � m�Ì ��� � � m�Ì � � � m�Ì �f���
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GIBI FECIT

COMPOSANTES
VECTEURS

FR  FZ

= IKH <wD~]>Om?<CL#= H F I >�T_=?E�Lt<7BaTRg´y ��l yz¦ k =C@CL`TRg yz¥ l y�¦ kX\ ;,< H @CF H LMB9]> «�H�I >AVW>A<"B_=C@½]>�NsFPLMF�> I >UTYNOE�<?D"LMBPLtE�<?T
I LtVWLMB�>�TzT^@CL �H <"BP>�Td®
�Y� �uùED � ;GFÕÛR�Ç��Q�y �AH�Y� ¥ ùED � ;GFÕÛZjà��Q�yz¥ H�Y� Qb;RQ ù �Y� � ¤�Q �Y� ¥ H

m�o ����� z � ��h�h�m
��jJk4��ËA�Jy � z � ��h � lA� � Ë �
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DEFORMEE SOUS PRESSION INTERNE de  1.00000E+05 Pa

AMPLITUDE

 0.00E+00
 2.88E+03

°%°%®JI å ¸*)�+Æº,)�¼�çýÂq¸%Á ¿�Ö�ºq¶ ² ¸%»LK¸ ² ¸À»

{ E�@?T H�ItI E�<§TbN H�I NO@ I >AF I`H F4]>G=fE<?T^>ÍDdc�@4<C>h=fE@CBPF�>)T'E�@CVWLKT^> ¨H @C<�NX� H F « >AVW>G<7B �H F�L H ± I > H @àNOE�@CFaTbD"@BP>GVW=?T \ y E@CF_F4]>�T^E@?D7F�> I c�]>�qr@ H BPLtE�<&D7["< H VWLKqr@4> l E�<&@CBPL I L`T'>b@4<C>R=CF�E"Nd]>�D7@CF�>R± H T7]>A>hT'@CF I c H�It« E�F�LMB��CVW>YD">
{ >NMYV H FJO&NO>A<"BPF4]> \

ê	ë?ì ìJíî7î"ï)ð%ñ¨ò ó ë?ô õPöî"÷�î

� ! ù�� ¦�¦�P
� !)g�Q k%ù !SRzþ�gTQ k
�,ø�ùVU ¦ ¹
�6W�ù�� ¹YX
�4Z8[bùá� ¦ ¹]\
�4Z C ù�� ¦ ¹]\
�659ù ¦ � ×
� · ù ¥ �M� ¦7���8�9	
�~üuùá� ¦¦�¦ � ýrþ?ÿ ¹]� 1 1.025 t

1

g(t)

2

�������� î7ó�ð îwð ë?ì ìJíî"î7ï

ã�ä�å�æ�ç�æ¬èJé�ê�é�ë�éJèÏó�é�ÿ�ú!è�ã�çJé�åJü�ævç�ð
ñ þ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�þJþJþ�ç�ã�òJòJé�é�óJþJþ�þJþ�þJþ�þJþ�þJþJþ�þJþ�þ�þ�þJþ�þJþJþ�þ ñîJè�äAô�õ�þ�ô^öJö�öJö�öW÷!ð
ëJã�òAô�õ�ù�öW÷�ð
ó�é��
ô�õ�ôA÷Ïð
æA�*ô�õ�ô^ö�÷Ïð



æ�!�ô�õ�ô^ö�÷Ïð
ò�í�ä�õ�öW÷Ãê�ð
��ã�ä�õ�úW÷;ô2éAô�ô�ð
ü�
�ã�ä�õ�ôTöJöJö�÷�ð
üJî�ævç*ôýõ�ùW÷ é?�¢ð
ñ þ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�þJþJÿ�é�ã�èJéJå�ü�ævé�þ�þJþ�þJþ�þJþ�þJþJþ�þJþ�þ�þ�þJþ�þJþJþ�þ ñäAô�õ�öW÷ ö�÷�öW÷!ð
ä�ú�õ�ëJã�òAôýö�÷�öW÷!ð
ë
ô�õ�ç�ï�äAôýä�úËð�åJüJî���ë
ô�ð
ñ þ�þJþ�þJþJþ�çJé��ævò�ævå�æ�ã�ò�ç�íÏè�ã�ç�é�ë�é�éJå�ç�í�è�îJåJé�ü�æ¬î�í�þ�þJþ�þJþJþ�þJþ ñè�ã�çAô�õ!è�ã�çJé�ë�ë
ô�è�é���î�ò�æ�ì�í�é¦é�ë�î�ó�å�æ�ì�í�é!ä�ã�í�ånð
èJî�åAô�õ!è�îJåJé�ü�è�ã�ç*ô���ãví�ò���ã�ä�ò�íÏò�í�ä�ü
�ã!ü
�ã�ä¤ð
��î�üAô�õ���îJüJî���è�ã�ç*ôýó�é���å�ó�é���ô ævò�ü���æA�*ô ævò�ü�!�æ�!�ô

å�ã�ü�ó#ôA÷J�Jé���å$�[ö�÷¯ô�÷�öW÷���ð
èJî�åJå�ã�å�õ�èJî�åAô�é�å���îJü*ôÍð
ñ þ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�þ��Jã�òJç�ævå�æ�ã�ò�ó�ë�ævè�ævå�é�óJþ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�þJþJþ�þ ñ�Jë�ô�õ!îJä�ä�í
æ�í���üJî�ævçAô¯äAô�ð
�Jë�ú�õ���ë�ãJì�ë
ô í���í"!�ü���ü��ð
�Jë�ê�õ!îJä�ä�í
æ�í���üJî�ævçAô¯ä�ú¢ð
�Jë�å�ã�å�õ���ë
ôýéJå���ëJú�éJå*�JëJê¢ð
ñ þ�þJþ�þJþJþ�þ�è�îJåJü�æ���é�ó�çJé�ü�æ�ÿ�ævç�ævå�é!é�åÎç�é�èJî�óJó�é�þJþ�þJþ�þJþJþ�þJþ�þ ñü�æ�ÿ
ô�õ!ü�æ�ÿ�æ�è�ã�çAô¯èJîJå�å�ã�å¢ð
ü�æ�ÿ
ô�õ!ü�æ�ÿ
ôýé�å��Jë�å�ã�å¤ð
èJî�ó
ô�õ!è�î�óJó�è�ã�çAô¯èJîJå�å�ã�å¢ð
ñ þ�þJþ�þJþJþ�þJþ�þJþJþ�þ�é��ãJëví�å�æ�ã�ò�å�éJè�ä�ã�ü�é�ë�ë�é�þ�þJþ�þJþJþ�þJþ�þJþJþ�þJþ�þJþJþ�þ ñë�æ�ó
ô�õ!ä�ü�ãJÿ�ö�÷¯ô�÷qô�÷ÃöJú�ù�êW÷ÃöJúJù�ð
ë�æ�óJú�õ!ä�ü�ãJÿ�ö�÷¯ô�÷�öW÷ öW÷�ð
é���åAô�õ!é��ãJë�è�îJò�íÏå�ë�æ�ó�ôýÿd�|åC��ë�æ�óJú¢ð
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CHAMP DE TEMPERATURES

VAL − ISO
>−2.31E−18
< 2.13E−01

 1.66E−03

 1.16E−02

 2.16E−02

 3.16E−02

 4.16E−02

 5.15E−02

 6.15E−02

 7.15E−02

 8.14E−02

 9.14E−02

  .10

  .11

  .12

  .13

  .14

  .15

  .16

  .17

  .18

  .19

  .20

  .21
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ÀGÁ�Á�Á Â�ÃGÄ�Å�Æ�ÇGÈGÉ�Ê�ÇhÃXË �
À
Â�ÃGÄdÌ4Í�Â�ÃXÄ�Å�Æ?ÈhÎ�Ï�ÐdÌ»Ê�Ñ�Å�Ï�Â�ÇhÒhÎ�ÅyÇhÈ�ÃXÊ�Ï�ÃGÓ�Å�Ô
Â�ÃGÄ�Õ?Í�Â�ÃXÄ�Å�Æ�Ä�Ö�×�ÃXË�Ø�Å�×GÊ�ÇGÃGË�Ô
À
ÀGÁ�Á�Á ×XÉ�Ï�É�×GÊ�Å�Ï�ÇGÈGÊ�ÇhÒhÎ�Å�ÈÙÄGÎ.Â�É�Ê�Å�Ï�Ç�ÉXÎ �
À
Â�É�ÊdÌ4Í�Â�É�Ê�Å�Ï?Â�ÃXÄfÌ � �xÚ Ô
Â�É�Ê�Õ?Í�Â�É�Ê�Å�Ï?Â�ÃXÄ�Õ�Ñ.Û Ú Ô
À
ÀGÁ�Á�Á Â�É�Ê�Ï�Çh×XÅ�Ä�Å.×�ÃXË�ÄXÎ�×XÊ�ÇgØ�ÇgÊ�Å �
À
×�ÃGË�ÄfÌoÍ?×�ÃXË�ÄXÎ�×XÊ�ÇgØ�ÇgÊ�Å�Â�ÃXÄfÌoÂ�É�ÊfÌ¹Ô
×�ÃGË�Ä�Õ�Í?×�ÃXË�ÄXÎ�×XÊ�ÇgØ�ÇgÊ�Å�Â�ÃXÄ�Õ�Â�É�Ê�ÕªÔ
À
ÀGÁ�Á�Á ×�ÃGË�Ä�ÇgÊ�ÇhÃXË�È�ÉXÎ�Ü«Æ�Ç�Â�Ç�Ê�Å�È � Ê�Å�Â�Ó�Å�Ï�É�ÊXÎ�Ï�Å�È�Ç�Â�Ó�Ã�ÈXÅ�Å�È
À
×�ÆnÌ4Í�Ý�Æ�Ã�ÒhÎ�Å?Ê�ÄdÌ Ô
Ä�×�ÆQÌ4Í�Ä�Å�Ó�Ç¿×�ÆQÌ�Ì$Þ�Þ Ú Ô
À
ÀGÁ�Á�Á Ð�Æ�Î�Ü?Å�Ò�ÎQÇ�Ø�É�ÆGÅ�Ë�Ê�ÈÙÉ.ÆGÉ?×�ÃGË�Ø�Å�×XÊ�ÇGÃXË �
À
Ð�ÐfÌ4Í�×�ÃGË�Ø�Å�×XÊ�ÇGÃXË¿Â�ÃXÄ�Õ�Â�É�Ê�Õ�ÊµÌ$Õ�Û Ú Ô
À
ÀGÁ�Á�Á É�È�ÈXÅ�Â�Ý�ÆGÉ�ßXÅ¿Ä�Å�È�Ó�Ï�Å�à�ÇgÅ�Ï�Å�Ê|ÈGÅ�×�ÃXË�Ä¿à�Å�à�Ý�Ï�Å�È �
À
×�ÃGË�Ê�ÃXÊ?Í?×�ÃGË�ÄfÌ»Å�Ê.×�ÃGË�Ä�Õ�Å�Ê.×�ÆnÌ¹Ô
Ð�Æ�Î�Ê�ÃXÊ?Í�Ä�×�ÆQÌ»Å�Ê?Ð�ÐdÌ�Ô
À
ÀGÁ�Á�Á Ï�Å�È�Ã�Æ�Î�Ê�ÇGÃXË �
À
×XÑ�Ê�Å�ÏdÌoÍ�Ï�Å�È�Ã�Î�Ä�Ï�Å?×�ÃGË�Ê�ÃXÊ�Ð�ÆhÎ�Ê�ÃXÊ�Ô
À
ÀGÁ�Á�Á�Ó�Ã�ÈXÊ�Ê�Ï�É�Ç�Ê�Å�à�Å�Ë�Ê
À
Ê�ÇgÊ�Ï�Å�ás×GÑ�É�à�Ó?Ä�Å�Ê�Å�à�Ó�Å�Ï�É�ÊXÎ�Ï�Å�È2á�Ô
Ê�Ï�É�×?×XÑ�Ê�Å�ÏdÌoÈ�Î�Ï�ÐfÌ¹Ô
À
Ê�Å�Ê�É�Ö�Í�Å�Ü�Ê�Ï.×XÑ�Ê�Å�ÏfÌ»Ê�Ó�Ö�Ô
Ê�Ê�Ñ�Ó�Ö�ÍµÌMÕ�Õ Úmâ�� Ô
à�Å�È�È�ámÊ�Å�à�Ó�Å�Ï�É�ÊGÎ�Ï�Å�Ê�Ñ�Å�ÃGÏ�ÇGÒ�Î�Å�Å�Ë?Ó�Õ � ámÊ�Ê�Ñ�Ó�ÖªÔ
à�Å�È�È�ámÊ�Å�à�Ó�Å�Ï�É�ÊGÎ�Ï�Å¿×XÉ�Æ�×�Î�ÆXÅ�Å�Å�Ë¿Ó�Õ � á&Ê�Å�Ê�É�ÖªÔ
À
ÀGÁ�Á�Á�Ð�ÇgË�ÄXÎ.Ð�ÇG×XÑ�Ç�Å�Ï
Ð�ÇgËÔ
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ã����åä�æ ã����nç�è��7��é iêäÙë � ç�é�ã~ì � �nç ì�� ��ë�é��?��çîí
ã����dï.æ ã����nç�èS�nðS  ��¡�ñQç2 �ë~ì7��¡uí
òLc�J ]DMódcnIaH�J�D�Z � B�ô�õ DgH+TLJ�DqHsö�OKDp÷4÷�ò�ø
ù�úqûdPaDuOQ[EDgN*IaD�[�T @ WXOQOQZnIaD=TsZQ[
PRDqNüWGIaPaPYWXý�Dqþ�ÿ��4����D�H
TsZQIaH
ZQc F B N*O B [EH^D�N*D�c�H_H��QDg[EN*I���ZQD"IYT B HE[ B OdD	�QPaD�TsDGF B cfJ»T @ WGOQOQZQIRDqTsZQ["PbWqPRIaý�cQD�ø�
=D�H�OdD�[^N*D�H�J�D
OQ[ ]DGFMIbTsD�[
PaDuF B N*O B [^HED�N*Dgc�H_J�DqF B c���DGFMHEI B cüJ�DqF$DqF�B H ]D�k

ã���ëdï.æ ã���ënç�é�ã����Kï ���cb í
òLctJ ]DMódcnIaHAPaD"F��dWGN*OuJ�DLF�WX[`W�FMH ]D�[EIYTUH^I���ZQDGT~NüWGH ]D�[^IaD�PRPaDGTêJ�Z=N B Jê%D�PRD J�D"F B c���DhFMHEI B cu÷�ò�ø���D�c=OQ[ ]DGFMIYTEWXc�H
PaDuF B D��üFMIRD�c�H�J @E]DGF��dWXcný�Dá|qk

i2i~ä?æ©  ��¡�ñnç¢ �ëêì���¡?ã����Kï?ã���ëKï?ë ä�ï �cb í
�xB ZQ[uJ ]DMódcQIR[�PRDä�dZ � J�D=F B c���DhFMHEI B c�� B c4ZQH^IaPRIbTUDuP @CB O ]D�[`WXH^D�ZQ[.v"ò������mùmv �"lEò!�#""TsZQI$��I_J�Z4N B J~%D�PaDuD�H
J�DGT_F�WG[+W�FMH ]D�[^IbTsHEI���ZQDGT¶J�D
F B c���DGFMHEI B c�� B ctIacfJ�I���ZQD ]D�ý�WXPaDgN*D�c�HxPYW%��WGPaD�ZQ[ J�D"PYW
HED�N*O ]D�[+WGHEZQ[^D"WXN ô IYWXc�HED�k
údDGT B O ]Dg[+WXH^I B cdT�TsZQI$��WGc�H^DGT"T B c�H�WXcdWGP B ý�ZQDGTu%WtFMD�PaPRDGT_J�ZoOn[ B�ô Pm%D�N*DLOQ[ ]DGF ]DGJ�Dgc�Hgk

CHAMP DE TEMPERATURES

VAL − ISO
> 1.00E+02
< 1.23E+02

 1.00E+02

 1.01E+02

 1.02E+02

 1.03E+02

 1.04E+02

 1.05E+02

 1.07E+02

 1.08E+02

 1.09E+02

 1.10E+02

 1.11E+02

 1.12E+02

 1.13E+02

 1.14E+02

 1.15E+02

 1.16E+02

 1.17E+02

 1.18E+02

 1.19E+02

 1.20E+02

 1.21E+02

 1.23E+02
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OdD�ZnH0D�HE[^D4Iac�H ]D�[^DGTET^WXc�H*J�D�F B ZQOnPaD�[tPaDGTtDM#êD�H+T H1�QD�[^N*I���ZQDGT=WGZ ��DM#êD�H+TtN ]DGF�WGcQI���ZQDGT$kSùSc D$#~DgH2�
JQWGcdT�F$D�[EH`WXIacfT�OQ[ B�ô P&%D�N9DGT PRDGT"F3�fWXN*OdT J�D�HED�N9O ]D�[+WGHEZQ[^DGT IRcdJ�ZQIYTUD�c�H"J�DGT�F B c�HE[+WGIac�HEDGT�H1�QD�[^N*I���ZQDGTSc B c
c ]D�ý�PaIRý�DGW ô PaDGT��~F$DGT�F B c�HE[+WGIac�HEDGTLJ B I$��D�c�H
J B cdF4D�HE[^DqOQ[^IbTUDhT�D�c4F B N*OQH^D�D�c�T @ W õEB ZQH`WXc�H�WXZ��4F B c�H^[+WXIRc�H^DGT
N ]DGFgWXcQI���ZQDhTMk
úêWtJ ]D�N WX[+F��QD�J�DqF$D
Hsö�OdDuJ�DuF�WXPYFMZQPêDGTUH"PYW TsZQI$��WXc�HED_û
576 WGPbFMZQP\H1�QD�[^N*I���ZQD�Whódc J @CB�ô H^D�cQIa["PRDuF3�dWGN*O9J�D�HED�N*O ]D�[+WGHEZQ[^DGT�J�D�PYW=TUHE[^ZdFMH^ZQ[ED�k
576 WGPbFMZQPdN ]DhF�WXcQI���ZnD�D�c9WXOQOnPaI���ZdWGc�HSPRD
F��dWG[Eý�DgN*D�c�HxN ]DhF�WXcQI���ZnD DgH PRD
F��dWG[Eý�DgN*D�c�HxH1�QD�[EN9I���ZQD8�GFMDJ�Dg[EcQIRD�[ ]D�H+WGc�H B�ô HEDgc�Z¿%WqOdWG[EHEIR[
J�ZoF��dWGN*OüJ�D�HEDgN*O ]D�[`WXHEZn[EDGT$k

ú @ DN��D�N*OQPRD
TsZQI$��WXc�H9��WrIRPaPRZdTUH^[ED�[ P @ DgcdF3�fW*:acnD�N Dgc�H_J @ ZQc F�WGPbFMZQPêH��QDg[EN B imN ]DhF�WXcQI���ZnD_û�IaPåT @ WGý�IRH
J @ ZQcQD
TUH^[EZdF$HEZQ[^DLT B ZnN*IbTsD�TsD�P B c=TsDGTSF�B H ]DGT"%WLZQcQD�H^D�N*O ]Dg[+WXH^ZQ[ED_IRN*O B T ]DgD DgH"%W�ZncQDLF B c���DGFMH^I B c%; B [+F ]DgD�D�cpFMD9��ZQI
F B cdFMD�[^cQD
PaD�F��dWX[^ý�D�N*Dgc�H_H��nD�[EN*I���ZnD	�XZQcnD
OQ[EDhTETUI B cüD�H ZQc*D�cdFgW�TUH^[ED�N9D�c�HVF B cdTsHEIRHEZQD�c�H�PRD
F��dWG[Eý�DgN*D�c�H
N ]DGFgWXcQI���ZQD�k

<>=@?A?-Bv�v�C�DFEHGAI =@Jxw�Kv�Lyv

A B

C

1 m

0,6 m

E

6 �dWG[Eý�DgN*D�c�H�H��nD�[EN*I���ZnD_ûi�TUZQ[�M!NÙû�HED�N9O ]D�[+WGHEZQ[^D
IaN9O B T ]D�D%OQPSR��UTVTXWZY
i�TUZQ[�N 6 D�H 6 ùüû~F B c���DGFMHEI B c�; B [`F ]D�DuW2��DGF�HEDgN*O ]D�[`WXHEZn[ED�WXN ô IbWGc�H^D[O } R\TVW�Y
i�TUZQ[Lù	M�ûdJ�[ B IRHED�IbT B P ]DgD

6 �dWG[Eý�DgN*D�c�H�N ]DGFgWXcQI���ZQD_ûi�TUZQ[�M!N¹D�H 6 ùüûQD�cdFgW�TUH^[ED�N9D�c�H



i�TUZQ[Lù	M�ûQOQ[^DGTETsI B c0]7R^�2TXT`_7]!a
6 WX[`W�FMH ]D�[EIYTUH^I���ZQDGT�NüWGH ]D�[^IaD�PRPaDGT~ûi�bcR7dG�XT`egfihkj W
i�lmR��V�8egf/h W
i�n�RH��o$�2T8pqp�]�a
isrtRuT�ov

i wxR7d � TXTVy`z@fiht{is|0R��2T8}�~

�9���*�F� v�I�Dxv�D =@?A?-Bv�v�C

Ê�ÇgÊ�Ï�Å�ás×GÉ�Æ�×�Î�Æ�Ê�Ñ�Å�Ï�à�Ã�ÁXà�Å�×XÉ�Ë�ÇhÒhÎ�ÅAá�Ô
ÃXÓ�Ê�ÇhÃXË�Ä�Ç�à�Å.Õ�Å�ÆXÅ�à|Ò�Î�É���à�ÃGÄ�Å�Ó�ÆXÉ�Ë.×�ÃXË�Ê Ô
ÃXÓ�Ê�ÇhÃXË�Å�×XÑ�Ã?ÞªÔ9ÈGÉXÎ�Ê«Æ�ÇGßGË�ÅÔ
À
ÀGÁ�Á�Á ×XÏ�Å�É�Ê�ÇGÃGË�Ä�Å.ÆXÉ«ßXÅ�ÃGà�Å�Ê�Ï�ÇgÅ��
É.Í?Þ Ú Þ Ú ÔtÝ?Í?Þ Úmâ Þ Ú Ô
×?Í?Þ Úmâ Ì Ú ÔtÅ?Í?Þ Ú Ì Ú Ô
É�Ý.Í�Ä â É?ÝÔ
Ý�×?Í�ÄµÌ$Þ«Ý.×ªÔ
×XÅ.Í�Ä â ×�ÅÔ
Å�É.Í�ÄµÌ$Þ«Å?É�Ô
ÈhÎ�Ï�ÐfÌ Í�Ä�É�Æ�Æ�É�Ý?Ý�×?×XÅ�Å�É?Ó�ÆXÉ�Ë�Ô
Ê�Ï�É�×?ÈhÎ�Ï�ÐfÌ¹Ô
À
ÀGÁ�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á ×XÉ�Æ�×�Î�Æ�Ê�Ñ�Å�Ï�à�ÇhÒhÎ�Å Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�À
À
ÀGÁ�Á�Á à�ÃGÄ�Å�Æ�ÇGÈGÉ�Ê�ÇhÃXË��
à�ÃGÄdÌ4Í�à�ÃXÄ�Æ?È�Î�Ï�ÐfÌ»Ê�Ñ�Å�Ï�à�ÇGÒ�Î�Å?ÇGÈ�ÃXÊ�Ï�ÃXÓ�Å�Ô
à�ÃGÄdÌ4Í�à�ÃXÄ�Å.È�Î�Ï�ÐfÌ»Ê�Ñ�Å�Ï�à�ÇGÒ�Î�Å?ÇGÈ�ÃXÊ�Ï�ÃXÓ�Å?ÒhÎ�É8��Ô
à�ÃGÄ�Õ?Í�à�ÃXÄ�Å��sÝ�×�Å�Ê|×GÅ��4×�ÃXË�Ø�Å�×GÊ�ÇhÃXË�Ô
À
ÀGÁ�Á�Á ×XÉ�Ï�É�×GÊ�Å�Ï�ÇGÈGÊ�ÇhÒhÎ�Å�ÈÙÄGÎ.à�É�Ê�Å�Ï�Ç�ÉXÎ��
à�É�ÊdÌ4Í�à�É�Ê�Ï?à�ÃXÄdÌ>�|Û�Õ Ú Ô
à�É�Ê�Õ?Í�à�É�Ê�Ï?à�ÃXÄ�Õ�Ñ���Û�Þ Ú Ô
À
ÀGÁ�Á�Á ×�ÃGË�Ä�ÇgÊ�ÇhÃXË�È�ÉXÎ�Ü«Æ�Ç�à�Ç�Ê�Å�È��=Ê�Å�à�Ó�Å�Ï�É�ÊXÎ�Ï�Å�È�Ç�à�Ó�Ã�ÈXÅ�Å�È
×�ÆnÌ4Í�Ý�Æ�Ã�ÒhÎ�Å?Ê�É�ÝÔ
Ð�×�ÆQÌ4Í�Ä�Å�Ó�Ç¿×�ÆQÌ�Ì$Þ�Þ Ú Ô
À
ÀGÁ�Á�Á ×XÑ�É�Ï�ßGÅ�à�Å�Ë�Ê��rÐ�ÆhÎ�Ü�Ä�Å.×�ÃGË�Ø�Å�×XÊ�ÇGÃGË
Ð�Æ�ÎêÌ4Í�×�ÃXË�Ø?à�ÃXÄ�Õ�à�É�Ê�Õ�Ê.Þ Ú Ô
À
ÀGÁ�Á�Á à�É�Ê�Ï�Çh×XÅ�È�Ä�Å.×�ÃGË�ÄGÎ�×XÊ�Ç�Ø�Ç�Ê�Å��
×�ÃGË�ÄfÌoÍ?×�ÃXË�Ä?à�ÃXÄfÌ»à�É�ÊdÌ¹Ô



×�ÃGË�Ä�Õ�Í?×�ÃXË�Ä?à�ÃXÄ�Õ�à�É�Ê�ÕªÔ
×�ÃGË�Ä�Ê�ÃXÊ«Íy×�ÃXË�ÄdÌ»Å�Ê|×�ÃXË�Ä�Õ�Å�Ê?×�ÆnÌ½Ô
À
ÀGÁ�Á�Á É�È�ÈXÅ�à�Ý�ÆGÉ�ßXÅ¿ÄXÎ�ÈXÅ�×�ÃXË�Ä�à�Å�à�Ý�Ï�Å��
Ð�Æ�Î�Ê�ÃXÊ?Í�Ð�×�ÆQÌ»Å�Ê?Ð�ÆhÎKÌ¹Ô
À
ÀGÁ�Á�Á Ï�Å�È�Ã�Æ�Î�Ê�ÇGÃXË��
×XÑ�Ê�Å�ÏdÌoÍ�Ï�Å�È�Ã�Î.×�ÃGË�Ä�Ê�ÃXÊ�Ð�ÆhÎ�Ê�ÃXÊ Ô
À
ÀGÁ�Á�Á�Ó�Ã�ÈXÊ�Ê�Ï�É�Ç�Ê�Å�à�Å�Ë�Ê
Ê�ÇgÊ�Ï�Å�ás×GÑ�É�à�Ó?Ä�Å�Ê�Å�à�Ó�Å�Ï�É�ÊXÎ�Ï�Å�È��sà�É�Ü�ÇGÍ\á/�Uà�É�Ü�Ç�×XÑ�Ê�Å�ÏfÌ*�dá��Ká�Ô
Ê�Ï�É�×?×XÑ�Ê�Å�ÏdÌoÈ�Î�Ï�ÐfÌ¹Ô
À
ÀGÁ�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á ×XÉ�Æ�×�Î�Æ�à�Å�×XÉ�Ë�ÇhÒhÎ�Å Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�Á�À
À
ÀGÁ�Á�Á à�ÃGÄ�Å�Æ�ÇGÈGÉ�Ê�ÇhÃXË��
à�ÃGÄdÌ4Í�à�ÃXÄ�Æ?È�Î�Ï�ÐfÌ»Ê�Ñ�Å�Ï�à�ÇGÒ�Î�Å?ÇGÈ�ÃXÊ�Ï�ÃXÓ�Å�Ô
à�ÃGÄ�Ö?Í�à�ÃXÄ�Å.È�Î�Ï�ÐfÌ»à�Å�×XÉ�Ë�ÇGÒ�Î�Å�Å�ÆGÉ�ÈXÊ�ÇGÒ�Î�Å|ÇhÈ�ÃXÊ�Ï�ÃGÓ�Å?Ò�Î�É8� Ô
À
ÀGÁ�Á�Á ×XÉ�Ï�É�×GÊ�Å�Ï�ÇGÈGÊ�ÇhÒhÎ�Å�ÈÙÄGÎ.à�É�Ê�Å�Ï�Ç�ÉXÎ��
à�É�Ê�Ö?Í�à�É�Ê�Ï?à�ÃXÄ�Ö���ÃhÎ�Ë?Õ Ú ÅdÌ�Ì»ËXÎ�Þ Ú Ö�Ï�Ñ�Ã��V��Þ�Þ Ú É�ÆXÓ�ÑµÌ Úq� Á�Û�Ô
À
ÀGÁ�Á�Á ×�ÃGË�Ä�ÇgÊ�ÇhÃXË�È�ÉXÎ�Ü«Æ�Ç�à�Ç�Ê�Å�È��
×�Æ�Ö?Í�Ý�Æ�Ã�Ò�Ä�Å�Ó�Æ7�sÉ�Ý?Å�Ê?×GÅ�� Ô
À
ÀGÁ�Á�Á ×XÑ�É�Ï�ßGÅ�à�Å�Ë�Ê��rÊ�Ñ�Å�Ï�à�ÇhÒhÎ�Å�Å�ÊyÓ�Ï�Å�È�È�ÇhÃXË
È�ÇhßXÊ�Ö�Í�Ê�Ñ�Å�Ê?à�ÃXÄ�Ö�×XÑ�Ê�Å�ÏdÌ»à�É�Ê�Ö Ô
Ð�Ö?Í�Ý�È�ÇGß�à�ÃXÄ�Ö�È�ÇhßXÊ�Ö Ô
Ó�Ï�Å�È�Ö�Í�Ó�Ï�Å�È�È�ÇGÃXË¿à�É�È�È�à�ÃGÄ�ÖµÌMÞ�Þ Ú Å â Å�É�Ô
×XÑ�É�Ï�Ö�Í�Ð�Ö�Å�Ê�Ó�Ï�Å�È�Ö�Ô
À
ÀGÁ�Á�Á Ï�Å�È�Ã�Æ�Î�Ê�ÇGÃXË��
Ï�Çhß�Ö?Í�Ï�ÇGß�Ç�à�ÃXÄ�Ö�à�É�Ê�ÖªÔ
Ï�Çhß�×�Æ�Ö�Í�Ï�Çhß�Ö�Å�Ê.×�Æ�Ö Ô
Ä�Å�Ó�Ö?Í�Ï�Å�È�Ã�Î.Ï�ÇGß�×�Æ�Ö�×XÑ�É�Ï�Ö Ô
À
ÀGÁ�Á�Á�Ó�Ã�ÈXÊ�Ê�Ï�É�Ç�Ê�Å�à�Å�Ë�Ê
À�Ä�Å�Ð�ÃXÏ�à�Å�Å
Ä�Å�Ð�Þ?Í�Ä�Å�Ð�Ã?È�Î�Ï�ÐfÌ»Ä�Å�Ó�Ö�Þ Ú Ý�ÆXÉ�Ë�Ô
Ä�Å�ÐdÌ4Í�Ä�Å�Ð�Ã?È�Î�Ï�ÐfÌ»Ä�Å�Ó�Ö Ï�ÃhÎ�ßªÔ
Ê�ÇgÊ�ÏámÄ�Å�Ð�ÃXÏ�à�Å�Å�É�Ó�Ï�Å�È¿×XÑ�É�Ï�ßGÅ�à�Å�Ë�Ê�Ê�Ñ�Å�Ï�à�ÇhÒhÎ�Å�Å�Ê�Ó�Ï�Å�È�È�ÇhÃXËAá�Ô
Ê�Ï�É�×��UÄ�Å�Ð�Þ�Å�Ê�Ä�Å�ÐfÌ*� Ô
À
ÀG×GÉ�Æ�×hÎ�Æ�Ä�Å�È?×�ÃXË�Ê�Ï�É�Ç�Ë�Ê�Å�È4Ê�ÃGÊ�É�ÆGÅ�È�Å�Ê�à�Å�×XÉ�Ë�ÇGÒ�Î�Å�È
È�ÇhßXÊ�ÃXÊ�Ö¿ÍyÈ�ÇGßGà�É�à�ÃXÄ�Ö�à�É�Ê�Ö�Ä�Å�Ó�ÖªÔ
È�ÇhßXà�Ö�Í?È�ÇGßGÊ�ÃGÊ�Ö�Á?È�ÇhßXÊ�ÖªÔ
À
ÈV�GÜ�Ü.Í7�sÅ�Ü�×�Ã?ÈXà�Ü�Ü?È�ÇhßXà�Ö��*��Ì Úq�Gâ Ô
Ê�ÇgÊ�Ïát×�ÃXË�Ê�Ï�É�Ç�Ë�Ê�Å�È�ÈX�XÜ�Ü��Uà�É�Ü�ÇhÍ2á��sà�É�Ü�Ç�ÈX�XÜ�Ü�� ámà�Ó8���Ká�Ô
Ê�Ï�É�×�à�ÃGÄ�Ö�ÈX�XÜ�Ü�Ô



ÈV�/�V�.Í7�sÅ�Ü�×�Ã?ÈXàV�X�?È�ÇhßXà�Ö��*��Ì Úq�Gâ Ô
Ê�ÇgÊ�Ïát×�ÃXË�Ê�Ï�É�Ç�Ë�Ê�Å�È�ÈX�*�X���Uà�É�Ü�ÇhÍ2á��sà�É�Ü�Ç�ÈX�*�V��� ámà�Ó8���Ká�Ô
Ê�Ï�É�×�à�ÃGÄ�Ö�ÈX�*�X��Ô
À
ÀGÁ�Á�Á�Ð�ÇgË�ÄXÎ.Ð�ÇG×XÑ�Ç�Å�Ï
Ð�ÇgËÔ



��= L�Lyv ?Q i¡�� IGv�C

¢dìV£�ëQð�æ�ë�¤Qç�ë ã@¥X¦QðH§8¤�ënç�é\ä4ã���ëQð=í
¨�ð æ\©�¢dìX£¹ã@¥V¦nðH¢dìV£�ëQðuí
ª�éQç�¢�ð�æ\ª�éQç�¢�¢dì8¥V«.ã���¢�¢|ã@¥X¦Qð äV¬�¬�sç¯®.ç8�*í
§8¤���éQð�æ\¨�ð ç�ë7ª�énç�¢�ð=í
ú @ B O ]D�[`WXHEDgZQ[ �9°
ù	���±M#"AFgWXPbF$ZQPaD_PaDhTSF B c�HE[`WXIRc�H^DGTxW�TET B FMI ]D�DhT�%WLZQc*F��dWGN*OuJ�D"HED�N9O ]D�[+WGHEZQ[^DGTMk�òLc9W�T^T B FMIRD
J B cdF=WXZ�N B Jê%D�PRD�N ]DGF�WGcQI���ZQD��&J ]DMódcQI¶OdWX[�÷�ò�ø�
tD�H�÷�M	�9
`" PaDpF3�dWGN*O4J�DqHEDgN*O ]D�[`WXHEZn[EDGT 6 °��"ù	�#�F�WGPbFMZQP ]D�WXZ F B Zn[+TLJ�D�PbWqOQ[^D�N*I&%Dg[ED ]D�H`WXOdD4�&Wi��DhF�PaDGT_N B Jê%D�PRDGT H1�QD�[^N*I���ZQDGT_÷�ò�ø-��D�HL÷�ò�ø��`"`k
ú @ B O ]D�[`WXHEDgZQ[�N�þ�l³² F�WXPYFMZQPRDîPRDuF3�dWGN*OüJ�D�; B [+FMDGT"c B JQWGPaDGT"[ ]DhTUZQPRH+WXc�H�J�D�P @ IRc�H ]D�ý�[`WXH^I B c J @ ZQc F3�fWXN*OüJ�D
F B c�H^[+WXIRc�H^DGTMkdú @ B�ô�õ D�H�´�
=[ED�OQ[ ]DGTUDgc�H^D�J B cfF PRDuF3�dWGN*OüJ�D�; B [+FMDGT�H1�QD�[^N*I���ZQDGT$k
ú @ B O ]D�[`WXHEDgZQ[ � ��ù�þ@�sþ�lEò!�#"=FgWXPbF$ZQPaDüPaDhT#; B [+F$DGT c B JQWGPaDGT ]D/��ZnI$��WXPRD�c�H^DGT*%W�ZQcQDoOn[EDGT^TUI B c\k"údD4N B HsisFMP ]D
÷�MîþQþtOQ[ ]DGFMIYTUD[��ZQD�PbWqOQ[^DGTETsI B coDGTsHLWXOQOQPRI���Z ]D�D�TsZQ[LJ�DGT ]D�P ]D�N*D�c�H+TxN W�TETsIµ;&T$k

¢dìV£�ëQ¥�ënð|æ7¢dìV£�ã��|ã@¥V¦nð¹ã���ëQð�¦nç�ª�ð=í
¢dìV£�ãQð�æ\¢dìV£�ëQ¥�ënðu¶\¢dìV£�ënðqí
ú @ B O ]D�[`WXHEDgZQ[4þ�l�²
÷g�·M#"tF�WGPbFMZnPaD4PaD�F��dWGN*O�J�D¿F B c�H^[+WXIRc�H^DGT4%W�OdWG[EHEIR[ J�Z F��dWGN*O�J�D¿J ]D�OnPbW�F$D�N*D�c�H+T
ø
ù � 
q[ ]DGTsZQPaH`WXc�H_J�DGT F3�fWX[Eý�D�N*D�c�H+T\H��nD�[EN*I���ZnDGT2DgH N ]DGF�WXcnI���ZQDGTMk�ú @ B�ô�õ D�H"þ�l�²!��ò��9
�[ED�On[ ]DGTsD�c�H^DLJ B cfF
PaD F��dWXN9OqJ�D�F B c�HE[+WGIac�HEDGT~H B H`WXPaDhTMkXM ódcuJ @ B�ô HEDgcQIa[AZQcQI���ZQDgN*D�c�HKPRDGT\F B c�H^[+WXIRc�H^DGT~N ]DGFgWXcQI���ZQDhTA�Uþ�l³²�÷�
8"��
B c T B ZdTUH^[+WXIRH�PRDGT"F B c�H^[+WXIRc�H^DGT H1�QD�[^N*I���ZQDGT9�Uþ�l³²!�9
8""WGZ�¸ F B c�HE[`WXIac�HEDhT H B H+WGPaDGT$k
� B ZdTîcQD9[ED2��IaD�cfJ�[ B cdT
OdW�T=TsZQ[qPRD O B TsHUi&HE[`WXIaH^D�N*D�c�H B %Z|T B c�H=HE[`W�F ]D�DhT PRDGT
IbT B ��WGPaD�ZQ[`TqJ�DhTqF B c�H^[+WXIRc�H^DGT
N ]DGFgWXcQI���ZQDhTMk

CHAMP DE TEMPERATURES (MAXI=   100.00     )

VAL − ISO
> 5.54E−01
< 1.00E+02

  1.3

  6.0

  11.

  15.

  20.

  25.

  29.

  34.

  39.

  43.

  48.

  53.

  57.

  62.

  67.

  71.

  76.

  81.

  85.

  90.

  95.

  99.



DEFORMEE APRES CHARGEMENT THERMIQUE ET PRESSION

AMPLITUDE

 0.00E+00
 2.39E+02

 CONTRAINTES S_XX (MAXI=   18.635     MPa)

VAL − ISO
>−3.30E+02
< 4.86E+01

−3.27E+02

−3.09E+02

−2.92E+02

−2.74E+02

−2.56E+02

−2.38E+02

−2.21E+02

−2.03E+02

−1.85E+02

−1.67E+02

−1.50E+02

−1.32E+02

−1.14E+02

 −96.

 −79.

 −61.

 −43.

 −25.

 −7.6

  10.

  28.

  46.

 CONTRAINTES S_YY (MAXI=   118.02     MPa)

VAL − ISO
>−4.34E+02
< 1.84E+02

−4.29E+02

−4.00E+02

−3.71E+02

−3.42E+02

−3.13E+02

−2.84E+02

−2.55E+02

−2.26E+02

−1.97E+02

−1.68E+02

−1.39E+02

−1.10E+02

 −81.

 −52.

 −23.

  5.7

  35.

  64.

  93.

 1.22E+02

 1.51E+02

 1.80E+02



¹ º »½¼ ¾�¿0ÀgÁ ÂÄÃ

¹ »½Å�Æ�Ç Å�È É ÊËÉ Å�¾�É ÌÁ�»Í¾FÀgÁ�È

� B ZdT WXPaP B cdT_OQ[ ]DhTUD�c�HED�[¶P @ ZnHEIaPRIbT^WXHEI B ctJ�DLPbW
OQ[ B F ]DGJ�Zn[ED � Mîþ�M � Mîþ���ZnIKDhTUH_P @CB O ]D�[`WXH^D�ZQ[_OQ[EIRcdFMIROdWXPdJ�D
F�WGPbFMZQPYT
c B c�PRIac ]DhWXIa[^DGT
J�D 6 Mîþ��"ù_÷ �XTVTVT�k 6 D�HEH^D On[ B F ]DGJ�ZQ[EDtOdD�ZQH=T @ ZQH^IaPRIbTUDg[
O B ZQ[pJ�DGTqFgWXPbF$ZQPbT
c B cPaIRc ]DGWGIa[EDhT�J�D�N ]DGFgWXcQI���ZQD B Z J�D�H��QDg[EN*I���ZQD B ZüD�cfF B [^DqJ�DGT"F�WXPYFMZQPYT"F B ZQOnP ]DGT�H1�QD�[EN B i&N ]DGF�WGcQI���ZQDhT~û
i"Dgc»N ]DGF�WXcnI���ZQD
D�PRPaD�DZÎêDGFMH^ZQD�ZQc4F�WGPbFMZnP\c B c4PRIac ]DGWGIa[^D
IacdF$[ ]D�N*Dgc�H`WXPmkQúêW c B c4PaIRc ]DGWG[EIaH ]D
OdD�ZQHLOQ[ B ��D�cnIa[
T B IaH�J�ZüNüWXH ]D�[EIYWXZ��eOQPbW�TUH^IbFMIRH ]DV"³��T B IRH
J�DhT�ý�[+WGcdJQT
J ]D�OQPbW�FMD�N*Dgc�H`TZ��T B IaHLJ�DGT"J�D�Z�¸ÐÏWrPYW#; B IbT$k
iAD�ctH��QDg[EN*I���ZQD_D�PRPaD DZÎêDGFMHEZnD"ZQctF�WXPYFMZQPQPRIac ]DhWXIa[^D�D�H¶c B c*PRIac ]DhWXIa[^D�D�c=H^D�cdWGc�H F B N*OQHED�J�D"PbW�F B cdJ�ZdF$HEI B c��
J�D�PbWtF B c���DGF$HEI B c DgHLJ�Zo[`Whö B cQcQD�N9D�c�Hgk
ú @ D2¸�D�N*OQPRD�F�� B IbTUInO B ZQ[_IaPRPaZdTsHE[EDg[xP @ ZQH^IaPaIYTEWGHEI B c=J�D � M�þ�M � M�þ
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