
Accepted Manuscript

Finite element modelling and model updating of small scale composite propel-
lers

P.J. Maljaars, M.L. Kaminski, J.H. den Besten

PII: S0263-8223(17)30709-2
DOI: http://dx.doi.org/10.1016/j.compstruct.2017.04.023
Reference: COST 8454

To appear in: Composite Structures

Please cite this article as: Maljaars, P.J., Kaminski, M.L., den Besten, J.H., Finite element modelling and model
updating of small scale composite propellers, Composite Structures (2017), doi: http://dx.doi.org/10.1016/
j.compstruct.2017.04.023

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.2017.04.023
http://dx.doi.org/10.1016/j.compstruct.2017.04.023
http://dx.doi.org/10.1016/j.compstruct.2017.04.023


  

Finite element modelling and model updating of small

scale composite propellers

P.J. Maljaars, M.L. Kaminski, J.H. den Besten

Delft, University of Technology, Maritime & Transport Technology Department

Abstract

The application of composite materials in marine propellers is a relatively
recent innovation. Methods have been presented to analyse the hydro-elastic
behaviour of these type of propellers and in some studies these methods
have been validated as well. Differences between measured and predicted re-
sponses are typically explained from inaccuracies in structural or fluid mod-
elling. It is beyond all doubt that for an accurate finite element (FE) model
a correct modelling of the fibre orientations and material properties is re-
quired. Both subjects are addressed in this work. An approach is presented
in order to accurately define the element dependent fibre orientations in dou-
bly curved geometries like (marine) propeller blades. In order to improve the
structural response prediction this paper presents an inverse method based
on experimental and numerical results which can be used for structural iden-
tification and FE model updating. In the developed approach the residual
between measurement results obtained with static experiments and results
obtained with an FE model is minimized by adapting the stiffness proper-
ties in the FE calculation. This method has been successfully applied to
two small scale composite propellers. The obtained material properties have
been determined with a relatively high confidence level. A verification by
means of measured and calculated eigenfrequencies show also that accurate
results are obtained with the inverse method. Therefore, this paper gives a
positive answer on the research question whether it is possible to determine
the stiffness properties of small scale composite marine propeller blades from
a static experimental data.
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