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Abstract

A ship propeller is a mechanical device like fans
that use to produce the propulsion force of the ship
motion. It is used to generate the thrust by
rotational motion of the propeller. Propeller is
used in marine, ships. Torpedoes and submarine
etc. which require high strength. Fiber reinforced
composites are finding wide spread use in naval
applications in recent times. Ships and under
water vehicles like torpedoes, Submarines etc.,
these weapons require propeller to drive the
vehicle. In general the propeller will be used as
propulsions and it also used to develop significant
thrust to propel the vehicle at its operational
speed. which are designed for moderate and
deeper depths require minimization of structural
weight for increasing payload, performance/speed
and operating range for that purpose Aluminum
alloy casting is used for the fabrication of
propeller blades In current years the increased
need for the light weight structural element with
acoustic insulation, has led to use of fiber
reinforced multi layer composite propeller. The
present work carries out the structural analysis of
a CFRP (carbon fiber reinforced plastic) propeller
blade which proposed to replace the Aluminum
propel blade.

In addition propeller is subjected to an external
hydrostatic pressure on either side of the blades
depending on the operating depth and flow around
the propeller also result in differential
hydrodynamic pressure between face and back
surfaces of blades. These hydrodynamic pressure
takes as a single resultant load act at 1/3 part of
the blade. The propeller blade is modeled and
designed such that it can with stand the static and
dynamic load distribution and finding the stresses
and deflections in static analysis for both isotropic
and orthotropic materials. In dynamic analysis
free vibration (modal analysis) analysis for both
isotropic and orthotropic materials.
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This thesis work basically deals with the modeling
and design analysis of the propeller blade of a ship
for its strength. A propeller is complex 3D model
geometry. Which requires high end modeling CAD
software is used for generating the blade model in
CATIA V5 R19.

This report consists of brief details about Fiber
Reinforced Plastic materials and the advantages of
using composite propeller over the conventional
metallic propeller. This project concentrates on the
metal and composite strength analysis of the
propeller blade carried out by using the finite
element method. By using ANSYS12.0 software
static, modal were carried out for both isotropic
and orthotropic material. In this work two different
types of ship propeller i.e. Aluminum, Composite,
were studied using FEM techniques.

Keywords: Strength of Propeller Blades, Materials,
Modeling Of Propeller, Modal analysis.

1. INTRODUCTION:

Ships and under water vehicles like
submarines, torpedoes and submersibles
etc., uses propeller as propulsion. The
blade geometry ant its design is more
complex involving many controlling
parameters. The strength analysis of such
complex 3D blades with conventional
formulas will give less accurate values. In
such cases numerical analysis (Finite
Element Analysis) gives comparable
results with experimental values. In the
present project the propeller blade material
is converted from aluminum metal to fiber
reinforced  composite  material  for
underwater  vehicle propeller.  Such
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complex analysis can be easily solved by
finite element method techniques.

The experiments that are normally carried
out with ship models and model propellers
are:

Resistance  experiments Open  water
experiments Self propulsion experiments
Wake measurements Cavitation
experiments

1.1 PRINCIPLE OF PROPELLER

' propeller are based on Bernoulli's

principle and Newton's third law
Propeller works by throwing mass
in the opposite direction you want
to go, which ,by new tons law
produces equal and opposite
reaction of you moving

It based on push and pull concept
1.2. Strength of Propeller Blades

O

A first approach to strength problem was
made by Taylor[1l] who considered a
propeller blade as a cantilever rigidly fixed
at the boss.

J E Connolly [2] addresses the problem of
wide blades, tried to combine both
theoretical and experimental
investigations. The author carried out the
measurements of deflection and stresses on
model blades subjected to simulated loads
with an aim to develop a theoretical model

calibrated  against  the
experiments.

laboratory

Terje sont vedt [3] studied the application
of finite element methods for frequency
response and improve to the frozen type of
hydrodynamic loading.

1.3. Material selection:

The  stress-strain  curve of  the
composite.The stress strain curve for a
composite lies in between the stress strain
curves of the fibers and matrix. The actual
location of the composite stress strain
curve will depend upon the relative
volume fraction of the constituents. If the
fiber volume fraction is high the composite
stress strain curve will be close to the fiber
stress-strain curve. On the other hand the
compositestress—strain curve may be closer
to the matrix stress-strain curve for a
higher matrix volume fraction.

2. MODELING OF PROPELLER:

Modeling of the propeller is done using
CATIA V5 R 19. In order to model the
blade, it is necessary to have sections of
the propeller at various radii. These
sections are drawn and rotated through
their respective pitch angles. Then all
rotated sections are projected onto right
circular cylinders of respective radii as
shown.

As the above process is very complicated
we model the propeller blade by using
single section surface option.
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2.1.Designing of propeller using catia:
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2.2.Final Models of Propeller:
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3. Modal analysis:
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3.1. Static Analysis of Composite Propell
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Normal Stress in Composite Propeller in
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