
Accepted Manuscript

Title: Fracture mechanisms of Al/steel resistance spot welds in
coach peel and cross tension testing

Authors: Nannan Chen, Hui-Ping Wang, Blair E Carlson,
David R. Sigler, Min Wang

PII: S0924-0136(17)30434-X
DOI: http://dx.doi.org/10.1016/j.jmatprotec.2017.09.035
Reference: PROTEC 15412

To appear in: Journal of Materials Processing Technology

Received date: 16-7-2017
Revised date: 20-9-2017
Accepted date: 20-9-2017

Please cite this article as: Chen, Nannan, Wang, Hui-Ping, Carlson, Blair E, Sigler,
David R., Wang, Min, Fracture mechanisms of Al/steel resistance spot welds in
coach peel and cross tension testing.Journal of Materials Processing Technology
http://dx.doi.org/10.1016/j.jmatprotec.2017.09.035

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.

http://dx.doi.org/10.1016/j.jmatprotec.2017.09.035
http://dx.doi.org/10.1016/j.jmatprotec.2017.09.035


1 
 

Fracture mechanisms of Al/steel resistance spot welds in coach peel and cross 
tension testing 

Nannan Chen1, Hui-Ping Wang2,*, Blair E Carlson3, David R. Sigler4 and Min Wang5,** 

1 School of Materials Science & Engineering, Shanghai Jiao Tong University, 800 Dongchuan 
Road, Shanghai, 200240 China, cnsjtu@sjtu.edu.cn 
2,*  Corresponding author, General Motors Global Research & Development, MC 480-1060-224, 
30500 Mound Road, Warren, MI 48092, USA, +1 2482758209, hui-ping.wang@gm.com 
3 General Motors Global Research & Development, MC 480-1060-224, 30500 Mound Road, 
Warren, MI 48092, USA, +1 586 864 7698, blair.carlson@gm.com 
4 General Motors Global Research & Development, MC 480-1060-224, 30500 Mound Road, 
Warren, MI 48092, USA, +1 586 864 4022, david.r.sigler@gm.com 
5,**  Corresponding author, School of Materials Science & Engineering, Shanghai Jiao Tong 
University, 800 Dongchuan Road, Shanghai, 200240  China, +86-21-34203089 (work), wang-
ellen@sjtu.edu.cn 
Nannan Chena, Hui-Ping Wangb,*, Blair E Carlsonb, David R. Siglerb and Min Wanga,* 
a. Shanghai Key Laboratory of Materials Laser Processing and Modification, School of Material Science 

and Engineering, Shanghai Jiao Tong University, Shanghai 200240, PR China 

b. Manufacturing System Research, GM Global R&D, Warren, MI 48092, USA 

Abstract 

In Al/steel resistance spot welding, increasing welding current helped to reduce generation of 

dendritic grains and shrinkage, and increasing welding time tended to reduce shrinkage but 

promoted the transition of grains from preferable columnar to dendritic. Iron phase, existing 

between the Fe2Al5 fingers of a thin IMC layer facing the steel side, was observed to serve as 

crack propagation inhibitor and improve load carrying capacity of Al/steel interface. The amount 

of iron phase decreased as the IMC thickness grew, so did the load bearing capacity. Three 

fracture modes were observed in the cross tension test: interfacial fracture in the IMC layer, 

partial thickness fracture within the Al nugget next to the IMC layer, and partial button pullout 

fracture. All fractured coach peel test samples displayed consistent partial button pullout fracture 

mode following large deformation of the Al sheet. The crack in the cross tension test always 

initiated in the IMC layer while the crack in the coach peel test often started in the Al fusion 

zone. Two characteristic peak points were observed in the load-displacement curves of the coach 

peel test. The key point for improving mechanical performance under coach peel loading was to 

                                                           
* Corresponding authors. 

E-mail: hui-ping.wang@gm.com (H. P. Wang), wang-ellen@sjtu.edu.cn (M. Wang) 

mailto:hui-ping.wang@gm.com
mailto:wang-ellen@sjtu.edu.cn


Download English Version:

https://daneshyari.com/en/article/5017589

Download Persian Version:

https://daneshyari.com/article/5017589

Daneshyari.com

https://daneshyari.com/en/article/5017589
https://daneshyari.com/article/5017589
https://daneshyari.com

