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� 1  �CPQ��01�� 

Fig.1  Sample preparation system for electrolytic copper foils 
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� 2  ILMNPQ[\ SEM�� 

Fig.2  SEM images of surfaces of copper foils with different thickness: (a) 6 µm, (b) 9 µm, (c) 12 µm, (d) 18 µm, (e) 35 µm, and (f) 70 µm 
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� 3  ILMNPQ IPF�  

Fig.3  IPF images of copper foils with different thickness: (a) 6 µm, (b) 12 µm, (c) 18 µm, and (d) 35 µm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 4  ILMNPQ ODF� 

Fig.4  ODF of copper foils with different thickness: (a) 6 µm, (b) 12 µm, (c) 18 µm, and (d) 35 µm 

10 µm�

5 µm�

10 µm�10 µm�

a�

b�

c� d�

0�

5� 10�

15�

φ

1

/(º)�

φ

1

/(º)�

a�

b�

c�

d�

φ

1

/(º) 

0�

5�

10�

15�

20� 25�

30�

35�

40�

45�

50�

55�

60�

65�

70�

75�

80� 85�

90�

φ

1

/(º)�

Φ/(º)�

{220}�

{311}�

{111}�

Φ/(º)�

{220}�

{311}�

{111}�

0�

5�

10� 15�

20� 25� 30�

35�

40�

45�

50�

55�

60�

65�

70� 75�

80�

85�

90�

Φ/(º)�

{220}�

{311}�

{111}�

20� 25� 30�

35�

40�

45�

50�

55�

60� 65�

70�

75�

80�

85�

90�

{220}�

{311}�

{111}�

Φ/(º)�



�2908�                                        � ./���'(                                             � 48� 


��

��� !"


w�^F����_�+@¾ 5¿À���^F�

6 µm���dF� 260 MPa�89^F������d

FSG�18 µm�T2JG 330 MPa�UÏ8��^F

�VW�����dF���XY+�70 µm���d

F� 304 MPa7������89^F���0ñò�

��¦��üýK�ï��O�¹�6�9 µm����

��EZ� 0.7%[ 1.7%����£�\��0 12 µm

������SG�T2S 3.7%�ô^F� 70 µm��

���T2S 24%7 

¾ 6�w�^F��ØÙ� SEM�×��vw�

ØÙ�×�6 µm���ØÙü�]^�ö��Q!_

`�\�Ø^��k���*712 µm^����aU

¡���ª*�b�tcØÙ�×������¡ØÙ

wx#�£�de��¼f�0§#�£�ghi�g 

 

 

 

 

 

 

 

 

 

 

 

 

� 5  ILMNPQO�i�Ne�j� 

Fig.5  Tensile strength and elongation of copper foils with different  

thickness 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 6  ILMNPQf� SEM�� 

Fig.6  SEM images of copper foils with different thickness: (a) 6 µm, (b) 12 µm, (c) 18 µm, and (d) 35 µm 
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Table 1  Grain size of copper foils with different thickness  

Thickness/µm 6 9 12 18 35 70 

Grain size/µm 0.7 1.0 1.1 1.2 1.6 2.0 
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Microstructure and Properties of Electrolytic Copper Foil with Different Thicknesses 
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Abstract: Electrolytic copper foils with different thicknesses were prepared by adjusting the electrodeposition time and controlling other 

electrolytic parameters to be constant. SEM, XRD, EBSD, and universal testing machine were used to research the effects of surface 

morphology, texture, size effect and fracture mechanism on the tensile properties of electrolytic copper foil with different thicknesses. The 

results show that with the increase of electrodeposition time, the grain size of the surface increases, and the orientation of the crystal plane 

{220} becomes stronger. When the copper foil thickness is less than 18 µm, the tensile strength and elongation of the ultra-thin copper 

foils increase with the thickness of the copper foil increasing due to the size effect. However, when the thickness of the copper foil is more 

than 18 µm, as the thickness of the copper foil increases, the grain size becomes larger and the degree of crystal plane orientation becomes 

higher, which reduces the tensile strength of the copper foil.  

Key words: electrolytic copper foil; texture; mechanical properties; size effect  
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