Accepted Manuscript

ISSN 003070

International Journal of

MECHANICAL

Thermomechanical Analysis of Hyperelastic Thick-Walled Cylindrical SC IENCES

Pressure Vessels, Analytical Solutions and FEM

A. Almasi, M. Baghani, A. Moallemi

PII: S0020-7403(17)31013-5

DOI: 10.1016/j.ijmecsci.2017.06.033

Reference: Ms3re2 B e
To appear in: International Journal of Mechanical Sciences

Received date: 20 April 2017

Revised date: 30 May 2017

Accepted date: 21 June 2017

Please cite this article as: A. Almasi, M. Baghani, A. Moallemi, Thermomechanical Analysis of
Hyperelastic Thick-Walled Cylindrical Pressure Vessels, Analytical Solutions and FEM , International
Journal of Mechanical Sciences (2017), doi: 10.1016/j.ijmecsci.2017.06.033

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.ijmecsci.2017.06.033
http://dx.doi.org/10.1016/j.ijmecsci.2017.06.033

Highlights

Using deformation gradient decomposition, the thermomechanical analysis of a thick-walled
cylindrical vessel is studied.

Employing exp — exp strain energy, the stress distribution is presented both analytically and
numerically.

The radial and axial stresses are more sensitive to variation of the angular velocity than the hoop
stress.

The positive temperature gradient leads to tensile radial stress and compressive hoop and axial
stress in the rotating cylinder.

Increasing the angular velocity makes the cylinder more unstable,~whileithe stability increases
with 4 > 1.

Radial and hoop stresses are more sensitive to temperature change'than the thermal axial stress.
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