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Abstract 

 

The objective of this study was to evaluate the buckling high  as a typical defecting sheet metal forming 

procedures of  SCGA 340, 1.0 and 1.4 millimeters of thickness  in normal sheet compared with tailor welded blank 

SCGA340, 1.0t/1.4t.  This sheet steel used in automotive  industry. The occurrence of  buckling in sheet metal forming 

is an important problem for efficient press shop operation. The initiation and growth of these defect depends on many 

difference parameters, They�re difficult  to study for all parameter. The method of Yoshida buckling test used to study 

the initiation and growth of buckling in sheet metals. In this paper, the initiation and growth of buckling in tailor weld 

blank is a similar to the thicker strips of  buckling high  when compared with non-welded strips. The defect of buckling 

under tension load for tailor welded blank did not strong effected to forming  procedure. In order to determine the 

buckling limit diagram (BLDs) of SCGA 340, the results were able to consider for mold design. 

 

Keywords: Buckling; Tailor-welded blank; Yoshida buckling test; buckling limit diagram (BLDs) 
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�����#�*#�
��$?9��@��������5+�������!���
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$�
��27��E'E�'� ���� 
�� stamping '��=�
 ���'@�*��#� 5��

�29�����'��
>$�
  '��=�
�=��'H ������������!��!��=#�"��$?9��@�

'*�
���"��������F����������5'���
�� ���� stretch forming, 

flanging 5�� deep drawing J?�
+����M�*	�=@"���M�#�*#�
��	�2
 [5]  

$*��"����
���"����
��?�
����"2�#�
��+�2'���#�*   5+�����O"����

�29�
�� ��� "����� (wrinkling)  ���� "��E"�
 (buckling) J?�


$*��"����
��
"����$?9���@�"��������		�� ���� �!��'2��
"�$�
����
, 

�@����
�29�
��, �&�����!+�� (contact condition), ��'���������!

��*�, ���!���$�
����
 ����'*� J?�
��"	�6?"7� 5���2������H

+�"����$�
'��5��M�*��9
�!� �����
	�"!����!J��J*��!�"  [6]   
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�� ������
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���"����29�
��

5+����� [3] ��"	�"��9���
�����"���"2�������$?9���@�"����'��

���!������ (strain rate), normal plastic anisotropy 5��  ���!

5$O
���" (yield strength) �*�� 5'�"���"2�������	��*��
�!����!���!�

"����2�!$�
���"�����'�����" (yield elongation) , work 

hardening 5�� ��'�����!������!����������" [1]  �������!

5'"'��
$�
��'���������!��� (thickness ratio) !�+�'��
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5+�������!���
���
 [7]  

��"	�"��9"��5'"��" (failure) #�5+�������!���


��@!2����! J?�
+���"�������!���J��H�*�� Non-vacuum electron 

beam 5�� neodymium : yhrium-aluminum- garnet technique 

(YAG technique) 	�""�������5�������!5��$��
 5��5��

��� �����!�5����
"��5'"��" 2 5�� ���     "��5'"������
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"��� [4] 
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�������O	

���6	�"$*��"����
����"2�	�""��E"�
M�* 

 

2.�V7X�5���2<������2�"���2	�� 
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∆T = ∆U            (1) 
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�� Lagrangian strain tensor αβε ���
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�
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    αβαβαβε kxE 3+=             (2) 

 

αβE  ��� αβk  ��� Stretching ��� Bending Strain  

         ( ) wbuuE αβαββααβ ++= ,,2
1

            (3) 

 

αβαβ wk −=  

 

�&�'�.��,��������)
��	
��"
� (x1,x2), u .6�����������
7�����
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,,
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s

dSwNwNT 2,221,112
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 ������	��� ��������+	(��� boundary condition 
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�$���� 1 Thin plate under in-plane biaxial loading 
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2.3 �+,��'()������������/��
 SCGA 340 HR-O  

����$��
1 6��7� ����������#�������)���7��+,��1��,$)�

����8�� JIS G3302 ��7�",+�'()���
()������������ ����+�� 

1.0, 1.2 ',�  1.4 �)��(��������� �����
#��(����&) 0.01%, 

'������� 0.15-.016% �<���=�� 0.005-0006% �)� r-value ��&)

��+�)��  1.62-2.39  
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3. (,�����,��',���$� 

3.1 (,�����,�� 
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 �������������"�)���
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�����������	
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��������� "���������#�������$���
 3% Elongation (%El) 1 6

1���B�'()�� �
���)�� ',� 5% El  �<�+��#'()����� (5% El = 

3.75 mm. �<�+��# ������������)���# 75 mm.) ��������1�

����������#��)���# 0.5 ��./���� ����$��
1 6����# ��7� 

SCGA 340  ����+�� 1.0, 1.2 ',� 1.4 ��. ��
�/�6(,���

����#������ 
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