Accepted Manuscript m

JOURNAL OF MATERIALS
PROCESSING TECHNOLOGY

Title: A modeling study of welding stress induced by friction
stir welding

Authors: Haidong Yu, Bin Zheng, Xinmin Lai

== |

Jullan M. Allwe

PII: S0924-0136(17)30535-6

DOI: https://doi.org/10.1016/j.jmatprotec.2017.11.022
Reference: PROTEC 15496

To appear in: Journal of Materials Processing Technology
Received date: 4-6-2017

Revised date: 19-10-2017

Accepted date: 14-11-2017

Please cite this article as: Yu, Haidong, Zheng, Bin, Lai, Xinmin, A modeling study
of welding stress induced by friction stir welding.Journal of Materials Processing
Technology https://doi.org/10.1016/j.jmatprotec.2017.11.022

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.2017.11.022
https://doi.org/10.1016/j.jmatprotec.2017.11.022

<AT>A modeling study of welding stress induced by friction stir welding

<AU>Haidong Yu®", Bin Zheng®®, Xinmin Lai*"

<AU>

<AFF>?Key Laboratory of Mechanical System and Vibration, Shanghai Jiao Tong
University, Shanghai, 200240, China

<AFF>"Shanghai Key Laboratory of Digital Manufacture for Thin-walled Structures,
Shanghai Jiao Tong University, Shanghai, 200240, China * Associate Professor, School of
Mechanical Engineering, Shanghai Jiao Tong University, hdyu@sjtu.edu.cn. Tel.:
+86-21-34206542; fax: +86-21-34206542.

<AFF>Ph.D. Student, School of Mechanical Engineering, Shanghai Jiao Tong University,
19890118bIn@sjtu.edu.cn.

<AFF>°Professor, School of Mechanical Engineering, Shanghai Jiao Tong University,
xmlai@sjtu.edu.cn.

<PA>*Corresponding Author.

Abstract A model is developed to obtain the friction stir welding (FSW) induced stress in structures, which
includes the welding process and the cooling process. The characteristics of the welding stress are presented in the
analytical results. A detailed numerical simulation is also performed to verify the effectiveness of the proposed
model. Numerical results of the welding stress agree well with the welding stress obtained from the analytical
model. Then, the effects of process parameters of FSW on the welding stress are studied by using the analytical
model. The process parameters involve the depression depth of the welding tool, the rotational speed, and the
advancing speed. The calculated results show that the radial stress in the welded structure decreases with the
increase of the depression depth. Larger tensile stress appears beneath the tool shoulder with the increase of the
rotational speed. Higher advancing speed introduces lower tensile stress in the welded structure.
<KWD>Keywords: Welding stress; Friction stir welding; Depth of depression; Rotational speed; Advancing
speed

<td:DefL>Nomenclature

<xps:span class=deft>b </xps:span> <xps:span class=defd> External radius of the

thick-walled cylinder</Xps:span>

c,c, 4, Integral constant of axial stress, integral constant of radial displacement, and friction coefficient in radial
direction, respectively

dé Central angle of the fan-shaped element

E, v Elastic modulus and Poisson’s ratio, respectively

h. Height of the tool pin

p

LW Length and width of the welded specimen

M,P Moment of the spindle and mechanical power of the tool, respectively
P,o,  Axial force and axial stress, respectively

Q, Total heat input

Q-,Q;  Volume heat of the pin and surface heat of the shoulder, respectively
Op. 0 Heat flux of the pin and heat flux of the shoulder, respectively
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