Accepted Manuscript m

JOURNAL OF MATERIALS
PROCESSING TECHNOLOGY

Title: Increasing Strength and Fracture Toughness of
AA7075-T6 Adhesively-bonded Joints with Laser Ablation

Authors: Sai Guo, Blair E. Carlson, Louis G. Hector Jr., Yong

== |

Xia, Qing Zhou =t
PII: S0924-0136(18)30206-1

DOI: https://doi.org/10.1016/j.jmatprotec.2018.05.010
Reference: PROTEC 15759

To appear in: Journal of Materials Processing Technology

Received date: 13-12-2017

Revised date: 28-3-2018

Accepted date: 5-5-2018

Please cite this article as: Guo S, Carlson BE, Hector LG, Xia Y, Zhou Q,
Increasing Strength and Fracture Toughness of AA7075-T6 Adhesively-bonded
Joints with Laser Ablation, Journal of Materials Processing Tech. (2010),
https://doi.org/10.1016/j.jmatprotec.2018.05.010

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.jmatprotec.2018.05.010
https://doi.org/10.1016/j.jmatprotec.2018.05.010

Increasing Strength and Fracture Toughness of AA7075-T6 Adhesively-bonded Joints

with Laser Ablation

Sai Guo*?, Blair E. Carlson®, Louis G. Hector, Jr.”, Yong Xia®*, Qing Zhou®

a State Key Laboratory of Automotive Safety and Energy, Department of Automotive Engineering, Tsinghua

University, Beijing 100084, P.R. China

b General Motors Research & Development, 30470 Harley Earl Blvd., Warren, M1 48092, U.S.A.

* Corresponding author.

Email address: xiayong@tsinghua.edu.cn (Y. Xia).

Graphical abstract

N
13

120 , £,
Separated regime = lﬁ‘ o
£ ? :
100/ bl
g ™
24 :? 80- E 511 A e
2 *  Testresults % E =031 mj' 75 x T 3 %
3 Polynomial fitting =604 " Total energy per unit cell, E,,, (mJ)
g S
z . =% -~
22 #1401 E,~0.82 mJ P
s s Region Il L LA
5 ' - : il
£ ? | Regionmt | ° S 20 : W - RS
g1 g G Overlapping regime Region lll . A+lr ¢
E ' ' o,
i ' ' \ As received
g 5 Reglon 'Iw 0.31 m‘J :0:82 mJ y 4 0 T T T T T ; = E=0.67mJ (f=25kHz)
00 03 06 09 12 15 18 0 20 40 60 80 10 -4 E03em =0kt
Total energy per unit cell, Eyy (mJ) Pulse frequency, f (kHZ) » 0 1 2 3 4
“Total encrgy per unit cell, E,,, (mJ)
Abstract

The effects of surface topography modified by laser ablation on adhesively bonded joint strength and toughness
are quantified. Model joints consisting of AA7075-T6 substrates, a high strength aluminum alloy, and a

commercial structural adhesive, were investigated with both tensile-shear and double cantilever beam (DCB)
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