
Accepted Manuscript

A study of neighbouring tube expansion effect on the residual contact pressure of
tube-to-tubesheet joints

Abdel-Hakim Bouzid, Linbo Zhu

PII: S0308-0161(16)30310-6

DOI: 10.1016/j.ijpvp.2018.06.011

Reference: IPVP 3725

To appear in: International Journal of Pressure Vessels and Piping

Received Date: 6 September 2016

Revised Date: 13 June 2018

Accepted Date: 21 June 2018

Please cite this article as: Bouzid A-H, Zhu L, A study of neighbouring tube expansion effect on the
residual contact pressure of tube-to-tubesheet joints, International Journal of Pressure Vessels and
Piping (2018), doi: 10.1016/j.ijpvp.2018.06.011.

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.ijpvp.2018.06.011


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 

 1 

A Study of Neighbouring Tube Expansion Effect on the 
Residual Contact Pressure of Tube-To-Tubesheet Joints 

Abdel-Hakim Bouzida and Linbo Zhub 

 

a.  First and corresponding author, Professor, ASME Fellow, Ecole de Technologie Superieure, 

1100 Notre-Dame Ouest, Montreal (Quebec) CANADA H3C 1K3, email: 

hakim.bouzid@etsmtl.ca. 

b.   second author, State Key Laboratory for Manufacturing Systems Engineering, Xi’an 

Jiaotong University, Xi’an 710049, PR China, email: chdyuhan@stu.xjtu.edu.cn. 

Abstract: 

Heat exchangers, steam generators and condensers often fail due to improper tube-to-

tubesheet joint expansion. Among the multiple parameters affecting the residual contact 

pressure is the tube expansion order as adjacent tube expansion alters the central tube 

residual stress field. The expansion of adjacent tubes decreases the contact pressure of the 

central tube. Hence the none-optimized residual stresses and contact pressure achieved by 

trial and error during the expansion process make the joint vulnerable and prone to 

leakage failure. 

This study analyses the elasto-plastic behaviour of a central tube when the surrounding 

tubes are subjected to hydraulic expansion in turns in a simulated tube-to-tubesheet joint 

assembly using numerical FEM. Neighbouring tube expansion, expansion order sequence 

and ligament efficiency are found to have a major influence on the residual contact 

pressure. Such a study provides general guidelines on how to control the expansion 

process and help optimize the residual contact pressure. 
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