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Abstract: 

Gas Metal Arc Welding (GMAW) using inert gas is an important welding process for making permanent joints in metal 
parts. The quality of joint in welding is usually expressed by weld bead geometry which includes bead height, width and 
penetration. Weld bead geometry and joint quality, in turn, depend on the welding parameter settings. In this paper, using 
regression modeling, the exact mathematical relationships between welding input parameters and weld bead geometry 
specifications have been established. Then, based on statistical analyses, the best and most fitted model has been selected. 
The proposed model in the present research has better fit and is simpler than those in related literature. In the second part of 
this paper, Simulated Annealing algorithm has been employed in order to determine the optimum set of welding parameters 
values. The comparison between optimization results and actual values demonstrates that the proposed procedure is quite 
capable in modeling and optimization of GMAW process.  
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˽ Bead Height  
˾ Bead Width� 
˿ Bead penetration  
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ÄÀÌÆ]ÉZÅ�f»Y�Za� ½Z»�¼Å�É�Z��¼Ì�ÀeÊ�d�Y� Ã|��¶u� �·{Ì¶�

Y��Y�Ã{Z¨f�YË¾��Â´·YËºf�Ä»Z¿�]�cYÂÆ��Á�ÓZ]�d���ËÂ¿�Ê���{�½M
�Â´·Y��ËZ��Z]�Ä�ËZ¬»ËºfÉZÅ�d�Y�Ä]Z�»����

�������ÊnË�|e�|Ë�^e�ºfË�Â´·Y�SA� 

µÂ�Y�|Ë�^e� ºfË�Â´·Y� Ê�ZË�����Âe� �Z]� ¾Ì·ÁY� ÊnË�|e
�Ì·ÂaÁ�f»����{�����®Ë�eZa�Ì¯��b��Á�|��s��»���Ê¿�¯�Á���

]�Y��½M�Ä|¿{�¯�{ZÆÀ�Ìa�É�Z��ÄÀÌÆ]�ºfË�Â´·Y�®Ë�c�Â����,����
�cY�¸§�½{�¯�¶Ì¿M�µÂ�Y��Y�Äf§�³�]�ÊnË�|e�|Ë�^e�ºfË�Â´·Y�Ã|ËY

Ë�^e� ÊÀ Ë� |»Zm�d·Zu� Ze�[Y~»�®Ë� ÊnË�|e� |�Z»{É��Ìv»��
Ê»Ê·Zf�Ë�¯� �ZfyZ��Ä¯�Ä°Ë�Â�]� ,|�Z]��Z]� Á�º�À»�c�Â�]� �¸§

��¿Y�t���¶«Y|uÉ�{{�³�¶Ì°�e� �ÄÀÌÆ]� �{Ê�ZË���]YÂe�É�Z��
¾ÌËZa� É��¿Y� sÂ��� Z]� ��ZÀf»� ¥|Å� �]Ze� ÄÀÌ¼¯� �Ë{Z¬»�®Ë� �e

|Àf�Å� {Z¼n¿Y� µZu� �{� Ã{Z»� �� ,ÊnË�|e� |Ë�^e� µÂ�Y�ª^��ÉY�]
Â¯� ,ÄÀÌ¼¯� �Ë{Z¬»� ¾ËY� Ä]� ½|Ì��¾Ë�f°q��c�Â�]� cY�ÌÌ¤e

Ä¸u�»[YÂm� �{� ÉYÉZÅ�»� c�Â�� ��¿� {�Â»� Ä¸X�»Ê{�Ì³��
ZÅ{�]�Z¯�Á��Á��¾ËY�¶»Z¯�cZÌW�mÉ�»� Y��½M�¦¸fz»ÊÂe½Y���{

�d§ZË��^e�»�cZ¬Ì¬ve��Ôj»������� 

�����¶u�lËZf¿�Á�É{|��µZj» 

�{�ZÅ{�]�Z¯��j¯YÉ�f À�Ê,�Z¬»�¾ÌÌ e�¥|ÅZÅ�f»Y�Za��Ë{É�
¼Ì�ÀeÊ���Âm� Ã{�³� [Â¸�»� Ä�|ÀÅ� Ä¯� ÉÂvÀ]� d�Y� |ÀËM�§

{Â��{ZnËY��µ|»�d�Y�¹�Ó��Â�À»�¾Ë|]ÉZÅ���z]��{�Ã|��ÄWY�Y
����� c�Â�]� ,½Á�YÁ�|¿Â�� ¶u� ���Y� Ã{Z¨f�Y� Z]� d¼�«� ¾ËY� �{

�,ÊnË�|e�|Ë�^e�ºfË�Â´·Y����lËZf¿�Á�,Ã|��ÄWY�Y�É{|��µZj»��
______________ 
� Simulated Annealing 
�  Metropolis 
� Kirhpatric 
˽ Cerny 
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Ä¨·Â»� [Â¸�»� �Ë{Z¬»� ,lËZf¿� Ä�ËZ¬»ÉZÅ���Âm� Ã{�³� Ä�|ÀÅ
�}Â¨¿� ª¼�� Á� ZÀÆa� ,�Z¨e�Y� �]�ne� cZ�ËZ»�M� ½ZÌ»� �YÊ��[Zzf¿Y

Ã|�|¿Y��ºfË�Â´·Y�{ZÆÀ�ÌaÉ���Y�§Y�¹�¿��Ìv»��{MATLAB��

�d�Y� Ã|�� Ê�ËÂ¿� |¯� �Ä¨·Â»ÉZÅ��Âm� Ã{�³� Ä�|ÀÅ� �
�ZÅ�f»Y�Za� �Ë{Z¬»� ÃY�¼Æ]É�¼Ì�ÀeÊ�� ºfË�Â´·Y� ��Âe� Ä¯SA�

Ã|��Ä^�Zv»ÉY�]� ,|¿Y����µÁ|m��{�Ã|��¶u�µZj»���Ã|��ÄWY�Y
d�Y�� �

� �
µÁ|m����ÊnË�|e�|Ë�^e�ºfË�Â´·Y���Âe�ÊeZ^�Zv»�lËZf¿� �

�Ã�Z¼�
�ËZ»�M 

É{Á�Á�|ÀËM�§�ÉZÅÉ�Z°�Âm��Âe�Ä¯Ã|»M�d�|]�ºfË�Â´·Y��|¿Y 
ÊmÁ�y�ºfË�Â´·Y���Âe�Ä¯�|ÀËM�§�ÉZÅ

|¿Y�Ã|»M�d�|] 
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�µÁ|m��Ã|��Ä�ËZ¬»|¿Y����{�Ä/¯��Â�¿Z¼Å�����Ã|ÅZ/�»�µÁ|/m�¾/ËY
Ê»�,{{�³Z�y�cZ ]�»��Â¼n»�����ZÌ/�]��ËZ/»�M�lÀ/a��Å�ÉY�]��ZÅ

�ÌqZ¿��¾Ë�f�Ì]�Á�Ã{Â]��{Á|/u�½M��Y|¬»���
���d/�Y����¾Ì/Àr¼Å

�����//�Âe�Ã|//��Ä^/�Zv»��Ë{Z//¬»�Á�[Â//¸�»��Ë{Z/¬»�¾Ì//]�Ä/�ËZ¬»
Ê»�½Z�¿��Ì¿�ºfË�Â´·Y��{�/°¸¼��ÉY�Y{�É{ZÆÀ�Ìa�{�°ËÁ��Ä¯�|Å{

�É�Z��ÄÀÌÆ]��{�Ê]Ây��ZÌ�]�Ê¼Ì�Àe�ÉZÅ�f»Y�Za�¾Ì¼ze�Á��ÉY�/]
ÊmÁ�y�Ä]�½|Ì��d�Y���¿�{�Â»�ÉZÅ���
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µÁ|m����[Â¸�»��Ë{Z¬»�Á�ÊnË�|e�|Ë�^e�ºfË�Â´·Y���Âe�ÊeZ^�Zv»�lËZf¿�Ä�ËZ¬»� �

�Ã�Z¼�
�ËZ»�M 

�[Â¸�»��Ë{Z¬»(mm)� � ��Y�¶�Zu��Ë{Z¬»�ºfË�Â´·Y� �
ÊnË�|e�|Ë�^e�(mm)� � Z�y�|��{��� 
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�Ê]ZË��Y� ºÆ»� ÉZÅ�ZÌ »� �Y� �´Ë{� Ê°Ë� ÊeZ^�Zv»� d���

�Á�� {�°¸¼�d�Y� É�Z�� ÄÀÌÆ]� ÉZÅ� ��ÊËY�´¼Å� |¿Á�
��Y{Â¼¿��{�É{ZÆÀ�Ìa�ºfË�Â´·Y��d�Y�Ã|��Ã{Y{�½Z�¿����Z¬¿

¬»� �Y{Â¼¿�¾ËY� �{� Ã|�� Ã{Y{�½Z�¿Z{Ë�]Ze� ���¥|Å���Â¼n»
Z�y�cZ ]�»ZÅ��Ê»�ºfË�Â´·Y��Y�°e��Å��{|À�Z]���ÉY�mY�½Z»�

�Ä¸X�»��Å�ÉY�]�ºfË�Â´·Y���d�Y�Ã|��Äf§�³���¿��{�ÄÌ¿Zi����
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��

�ºfË�Â´·Y� ,d�Y�Ã|��Ã{Y{�½Z�¿��Y{Â¼¿�¾ËY��{�Ä¯��Â�¿Z¼Å
�c|»�¾ËY� �{�����Y�°e�� {Á|u��{�Ê·Á� -d�Y�Äf�Y{����

|�� Y�´¼Å� ÊËZÆ¿� [YÂm� Ä]� �Y�°ed�Y� Ã� �¾Ì^»� �»Y� ¾ËY� �
�Ä¸X�»�¶u��{�ÊnË�|e�|Ë�^e�ºfË�Â´·Y�ÉÓZ]��ZÌ�]�d���

d�Y���¿�{�Â»����
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