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IMPROVEMENT THE FORMABILITY OF ALUMINUM SHEET BY 
HEAT TREATMENT 

  
  

  
  

: Abstract  
The effect of annealing at different temperatures on the formability of aluminum sheet of 
thickness (1.5) mm was studied in this work. Experimental testing including tension test, 
stretching test by using hemispherical punch without lubricant on the un treated and the 
annealed specimens. It was noticed that the best annealing temperature is about (275° C), and 
the best time is about (10) minutes. Improvement of formability occurred due to annealing 
process on the aluminum sheet. 
Keywords: Aluminum, formability, annealing. 
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e=L-Lo/Lo …………………………………………………………………..…..(1) 
 

�- .��:G  
Lo=  ��H�� F��:� �+%���� ���  3����.  

 L=   F��:�
(� +%����� ��H�� 3����  .  
 &�
�)�� ��(��"�� ��(��"� �%; ��� =�H��)Engineering strain.(  

��- ��(��"�  I%����� =�H�E &:�:��� ��(��"� )(true strain ����
�� ��
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б=Kε ^ n ……………..………………….………………………………….......(5)  

 �- .��:  
  

       б : &:�:��� 
�),J� )true stress(  
      K  : ����:��� ���(�)strength coefficient(  
       ε :&:�:��� ��(��"� ) true strain(  

      n : &��(��"� 
��
�� ���(� )strain hardening exponent(  
 !��� ����')n ( ���
�� ����� ���� ��� +%����� *���� ���H
�� .�
� <��(� �� *���� ���� !�% )necking ( 
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 &'  &��
���� *

�
(��� &��0(��"� 
�0�
�� .�
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���� ����
�� !����� &' 	�
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�"� �(>���� �
�(��� ���   ���0� �� 

 I��,
�� 	����� ��(commercial aluminum) 	
�
�� .�� �
(��� �%;     F�0���� #��0�� !�0���� &0' 

���

���[4]       :��� ?>��� ��5 	����� � ��'�
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�
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�
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(� 
��0��� ��� ����
�� �� O
����� �
(��� <����� #���
�� �5

 ��(��"� �� &����� �
���� #���
�� �� 9����:
��)����
�� ��8��� ��
�
��([7]  ����
�� *
��5 *���� �,�
 P���
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 ��� �� 	����� � �
(��)(150 °c .����� #�� [3]�  (175 °c)  .����� #��[7]   �0,�
 ��� 
�
(
 &
���

   	����� � *��:�.                *���0� !�,�
0� ��
�
�� ����� ����
 ��� ����� #��,
 4��,5 	
 .���� �%; &'�(225°c) 

،(250°c)و (275°c) <��
:� $��� 	����� � �� ������ ����
�� ������ ���  (1.5)	� .  
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 *
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�
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��� &H�D6�� ��� ���
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�"� �%; &' <��
:�)6000 N(@��,��  +%��� ��� ���
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� ��
,�� �%; ��� ������  &' 	����� � ����� 3��� ��� ��
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�,�
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�
8
!��
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���� +%����� L��:�� 
��� ����:� �:
�    !��
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�� .  
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��� ��
�
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:� ��
�
 ��8��)10 (

 �:��
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       b 
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     15 

  
     28 

  
       50 

  
    200 

  
  

 2)� 
#��)3 :(:�;��� 9$/ 78� �  
  

+%�����  D 
 

C B A 

*
����HRF  54 60 63 96  
 

  
 2)� 
#�� :(4)�)� @��) 78� � �-3  A)=+#���� (
��� �� �-.%���.   

  
Depth of cup (mm) Force (KN) +%�����  

10.2 12.5 A 
12.75 6.6 B 
13.14 6.4 C 

14 6.2 D 
  

 
#��(5) : �.�! 
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 �(:
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3.7 

  

  



٢٠٠٩         ���٢د          ا٢                 ���� ا���د
	� �����م ا����
	�                                                                      ا�����        
  

 ٩٨

  

  

  

  

  

  

  

                  

   

  

  

  

  

                                                                                     
  
  

  
  
  

        

  

  
  
  
  
  
  
     
     

 	�� ���)5 ( ����H����� �������� #�� 
��� 3�' +%���)BS(  

K�S١(ا�(  K�Sا�)٢(  

 2)� 
��:(4)  
��� �� �/ 0��( ���� ��-��
 ���3��# 0���(�� 
�� #.                                                             

���3�� �%):(52)2� .                                                             
0���(�� �%): (50)2�. 

  

 	��)3 :(*
���� 3�' 8�),  

B 
 

Lt  

Lo  

b 

t 



٢٠٠٩         ���٢د          ا٢                 ���� ا���د
	� �����م ا����
	�                                                                      ا�����        
  

 ٩٩

  
  
  
  
  
  
  
  
  
  
  
  

  
 	�� ���)6 :(
(� +%�����3�' 
���  

  
  

  

  

  

  

  

  

  
 	�� ���)7(:+%�����(A,B,C,D)����
�� ���
�� 4��,5 
(�   

  

  




