
Accepted Manuscript

Friction spot welding of carbon fiber-reinforced polyetherimide laminate

Yongxian Huang, Xiangchen Meng, Yuming Xie, Zongliang Lv, Long Wan,
Jian Cao, Jicai Feng

PII: S0263-8223(17)33941-7
DOI: https://doi.org/10.1016/j.compstruct.2018.02.004
Reference: COST 9354

To appear in: Composite Structures

Received Date: 25 November 2017
Revised Date: 25 January 2018
Accepted Date: 5 February 2018

Please cite this article as: Huang, Y., Meng, X., Xie, Y., Lv, Z., Wan, L., Cao, J., Feng, J., Friction spot welding of
carbon fiber-reinforced polyetherimide laminate, Composite Structures (2018), doi: https://doi.org/10.1016/
j.compstruct.2018.02.004

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.compstruct.2018.02.004
https://doi.org/10.1016/j.compstruct.2018.02.004
https://doi.org/10.1016/j.compstruct.2018.02.004


  

1 

 

Friction spot welding of carbon fiber-reinforced polyetherimide laminate 

 

Yongxian Huang*, Xiangchen Meng, Yuming Xie, Zongliang Lv, Long Wan, Jian Cao, 

Jicai Feng 

 

State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, 

Harbin 150001, PR China 

 

*Corresponding author: Email: yxhuang@hit.edu.cn (Tel. +86-451-86413951; Fax 

+86-451-86416186) 

Abstract: Here, carbon fiber-reinforced polyetherimide (PEI) laminate was joined via 

friction spot welding (FSpW). The feasibility and fracture mechanism of the FSpW joints 

were investigated. The sound joint with smooth surface and without hook defect was 

achieved. The strong bonding formed at the sleeve stirring zone and thermo-mechanically 

affected zone, resulting from the macromolecular interdiffusion and interlocking of the 

smashed carbon fiber at the bonding interface by thermo-mechanical behavior. Increasing 

rotational velocity enhanced the mixing degree of the carbon fiber at the interface and 

strengthened the bonding interface, which improved tensile shear properties. The 

maximum tensile shear load of the FSpW joint with a joining area of 66.4 mm
2
 reached 

1600 N, which was comparable to the strength of state-of-the-art welding. The fracture 

surface morphologies revealed a typical ductile fracture containing the deformation of 

polymer and the pull-out of the carbon fiber. The FSpW has feasible and potential to join 

carbon fiber-reinforced thermoplastic composites laminate. 
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