
Accepted Manuscript

Stress analysis of adhesive-bonded tubular-coupler joints with optimum varia-
ble-stiffness-composite adherend under torsion

Sontipee Aimmanee, Preeda Hongpimolmas

PII: S0263-8223(16)31135-7
DOI: http://dx.doi.org/10.1016/j.compstruct.2016.12.043
Reference: COST 8098

To appear in: Composite Structures

Received Date: 6 July 2016
Revised Date: 15 October 2016
Accepted Date: 9 December 2016

Please cite this article as: Aimmanee, S., Hongpimolmas, P., Stress analysis of adhesive-bonded tubular-coupler
joints with optimum variable-stiffness-composite adherend under torsion, Composite Structures (2016), doi: http://
dx.doi.org/10.1016/j.compstruct.2016.12.043

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.compstruct.2016.12.043
http://dx.doi.org/10.1016/j.compstruct.2016.12.043
http://dx.doi.org/10.1016/j.compstruct.2016.12.043


  

1 

 

Stress analysis of adhesive-bonded tubular-

coupler joints with optimum variable-

stiffness-composite adherend under torsion 
 

Sontipee Aimmanee
1
 

Advanced Materials and Structures Laboratory (AMASS) 

Department of Mechanical Engineering, Faculty of Engineering 

King Mongkut’s University of Technology Thonburi 

126 Pracha Uthit Rd., Thung Khru, Bangkok 10140, Thailand 

sontipee.aim@kmutt.ac.th 

 

Preeda Hongpimolmas 

Advanced Materials and Structures Laboratory (AMASS) 

Department of Mechanical Engineering, Faculty of Engineering 

King Mongkut’s University of Technology Thonburi 

126 Pracha Uthit Rd., Thung Khru, Bangkok 10140, Thailand 

hongpimolmas.p@gmail.com 

 

This paper is dedicated to the memory of HM King Bhumibol Adulyadej, whose great royal 
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ABSTRACT 
 

In this paper, a mathematical model of an adhesive-bonded tubular-coupler joint with a variable-stiffness 

composite coupler is formulated. The joint is assumed to be axisymmetric, linearly elastic, and subjected to a 

uniform torsion. Due to symmetry the joint is considered as a pair of two identical tubular-lap joints. Varying 

fiber orientation is analyzed by discretizing a tubular-lap joint into a finite number of sufficiently small 

segments, each of which can be approximated to have constant fiber angle. Stresses developed in the joint are 

determined by employing elasticity equations. This model is applied to search for the optimal variable-fiber-

orientation in the coupler that induces the minimum adhesive hoop shear stress. Finally, the influence of 

geometries of the optimum joint on all of the stress components in the adherends and adhesive stresses is 

studied. A design guideline for the optimum coupler joint is provided at the end of the paper. 
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