
Accepted Manuscript

Individual Stress Determination in Irregularly Perforated Unsymmetrically-loaded
Structures from Temperature Data

W.A. Samad, R.E. Rowlands

PII: S1270-9638(16)30357-1
DOI: http://dx.doi.org/10.1016/j.ast.2016.12.021
Reference: AESCTE 3870

To appear in: Aerospace Science and Technology

Received date: 1 August 2016
Revised date: 10 November 2016
Accepted date: 27 December 2016

Please cite this article in press as: W.A. Samad, R.E. Rowlands, Individual Stress Determination in Irregularly Perforated
Unsymmetrically-loaded Structures from Temperature Data, Aerosp. Sci. Technol. (2016), http://dx.doi.org/10.1016/j.ast.2016.12.021

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.ast.2016.12.021


Individual Stress Determination in Irregularly Perforated 
Unsymmetrically-loaded Structures from Temperature Data 

 

W. A. Samad1 and R. E. Rowlands2 

1Rochester Institute of Technology – Dubai; wascad@rit.edu 
2University of Wisconsin, Madison, WI, USA; rowlands@engr.wisc.edu 

 
Abstract Topology optimization is an effective tool for high strength-to-weight ratio designs in 

automotive and aerospace engineering. However, such shape optimization techniques often result 

in non-traditional geometries and cutout shapes which complicate stress and fatigue analyses. 

Individual stress determination in an unsymmetrically-loaded finite-width isotropic structure 

containing an irregular cutout is presented. Stress analysis of such situations can be challenging as 

analytical solutions are rarely available for non-trivial geometries, and like computational 

methods, they require accurate knowledge of boundary conditions; often unavailable in practice. 

Recorded temperature information is processed here with a stress function while imposing 

traction-free conditions discretely on the edge of the cutout. Thermoelastic stress Analysis (TSA) 

stresses are separated and individual stresses are determined full-field. Technique is independent 

of external boundary conditions and does not require any differentiation of experimental data. 

Results are validated by those from finite element analysis predictions, strain gage measurements 

and load equilibrium calculations. 
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