
�50�    �5�                                ��������	                                     Vol.50,  No.5 

2021�      5�                      RARE METAL MATERIALS AND ENGINEERING                           May  2021 

 

�����2020-03-17 

���	�����	
��
�������20181BCB24001����������
������GJJ181568� 


��
��� !"!1990�#!$%!&'!()*+,��
�-!�� .� 332020!E-mai: alalbert@126.com 

 

��� CFRP/�����	
��
������ 

 

���

1,2

��  �

1

��  �

1

�	
�

3

��
�

1

��  �

1

 

(1. (),�!�� () 330031) 

(2. ()*+,� �
�-!�� .� 332020) 

�3. ()*+,�!�� () 330031� 

 

�  ��/0123456789:�CFRP�;<�=>?@A789:!BCDEF*+*GHIJKLIMNCFRP

O*+PEQRSTUVWXYZV[\]UV!^_Y`aJbcdNefUV
�_Yghijk!lmdnop

q!lEF789:[QRJUVNrstuvw/01 CFRPOQR�x8Qyz8Qy{o�efUVV|}~\

���V|�������!������V��y��@A
����wQR����uV|}~J�m!�u CFRP/

QRefUVJ���������N 

����CFRP�ef�V�UV\������ 

�������TG456.7        ������A        �����1002-185X(2021)05-1853-07 

 

��������	
��
����CFRP��

�����������������	
����

 !"#$�%
����&'! ()*+�,�

��� CFRP ��-����.�/&'! 0�1

231�-456789#:�;<=>?@��A

��BC!"#DEF�GHIJJKLEM�NO

PQRJSTF�

[1-3]

UV@ �A��� CFRP��

WX�	
��$YZ
����PA/CFRP���	


��$[[\
����PEEK/CFRP�-4�	
�

�$]^�_[
����PPS/CFRP���`�a,

B�bc!�def�ghijklmn oA�p

qQ�rs2tu vw�hxyz@��ij'=

 {B

[4]

U|}~����G��~���~-4�

� DE���,:�"#���*����;��

�@a���NOP�������U���CFPR

2~��� ��DE�=>��hPF����G�

�� ��� CFRP ������~ ����==

� ¡� u>�¢£¤¥�K�1¦��~2��

� CFRP BC ��JKEM�;<§¨@a©�ª

HIJ JK���-�«JK 7¬#:U­®~

�/CFRP ��EF Q¯�2 ��� ��°±²³

´µ

[5]

�¶ CFRP ��·~��V¸ ~���%¹

"}2º�"}»¼5=�¢£h�� «��@½

¾-¿bÀÁ �Â��� CFRP 2~��� ��

b��ÃÄ����� uÅ°±

[6]

U 

ÆÃ����� CFRP 2~� ÇÈLÅ�JÉ

��2Ê�UJÉ��LÅËÌÍ��`Í�hÎm

n�@½pq���:Ï�2�:89�hRmn�

@½pqQ�ÐÑ

[7, 8]

U¶Ê�LÅz@ÒÓÊ���

Ô�ÕÖ 2 �����-×jÀÁ ���Â��Â

�15!ØqQ�sÙ�`ÚÊ�Áº£Û5ÜÝÞ

Bßàá�«�¢£�Âh
âãä åF½pq�

�æºÝÞ§Ù

[9, 10]

Uçèéêëìíîb�Ä��

��� &ïðñ�Wu�ò

[11]

ó@ PA/CFRP2��

~ô� Ç³�õ@êëìíîöjÀÁ �Â�,

«�oA÷øùf�b¿56¢£²úû���ü5

!�ÚÄ����� �ÄÇ³�`êëìíîýþ

£ÛÜ�?î�F�Å?Á�¢£�Åij5= ê

ë�@:�h'���½�������	�
��

tuÐÑ�Â

[12]

U 

�
î���ÚçèéQ¯·V�� �����

��@!#> 
���dº���¢£���Áb

¿U�a,÷øù��î��¿��gî�£Û��ï

ü!�·V��Ä��� ��

[13]

UÆÃ�
î��

�;<@a�=T�~� î��gh�/���/��

� /��Ä�~� ��������@�Wang �  

ò

[14-16]

�Ä�~��Û î����:�"#2��

J¹;< O!=> ()U�
î���¢"h��



�1854�                                         YQR9:O�¡                                             � 50� 


���î���&#�@��
�@,$
ü��«

�%����-&odº����2~��'&o%¹

()º� Ç³h,*+¿b,��ÂÙ ÆÃ���
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Fig.1  TEM image (a) and SAED patterns of PPS/CFRP lap joint 
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Fig.2  Joint structure after the net-shaped laser surface etching
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Fig.3  Image of two kind of bubble style in steel/CFRP joint after 

laser welding (a)
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A Review: Prospect on Laser Direct Joining of Resin-based CFRP/Metal 
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Abstract: Resin based carbon fiber reinforced plastics (CFRP), as the cutting-edge light-weight composite material, are widely used in the 

aerospace parts. The main technologies to bond CFRPs and metals are namely adhesive bonding and mechanical bonding, which includes 

limitation in some area. However, laser welding technology possesses the advantages of low heat input and small deformation after 

welding, therefore, it can be applied to the bonding of composites and metals. This paper reviews the bonding mechanisms and the joint 

defects of the joints between the CFRP materials and the common used metal like aluminum alloys, titanium alloys and carbon steels by 

laser welding process, and analyzes the effect of welding process, structural optimization and pre-surface treatment on the property of joint. 

Finally, the prospect of the CFRP/metal joint formed by laser welding are presented in this paper. 

Keywords: CFRP; laser welding; bonding mechanism; surface treatment  
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