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Abstract  

The present work is directed towards the study of 

marine propeller working and its terminology, 

simulation and flow simulation of marine propeller 

has been performed. To analyze the marine propeller 

in ANSYS software. 

Static analysis is to determine the deformation, stress 

and strain of the marine propeller blade. 

The optimizing the propeller blades varying the no of 

blades 6, 5 &3 blades and also optimizing the 

material E-glass Epoxy, Aluminum Alloy and Carbon 

Epoxy. 3D modeling done in CATIA software. 

INTRODUCTION  

A propeller is a type of fan that transmits power by 

converting rotational motion into thrust. A pressure 

difference is produced between the forward and rear 

surfaces of the airfoil-shaped blade, and a fluid (such 

as air or water) is accelerated behind the blade. 

Propeller dynamics, like those of aircraft wings, can 

be modelled by either or both Bernoulli's 

principle and Newton's third law. A marine propeller 

of this type is sometimes colloquially known as 

a screw propeller or screw, however there is a 

different class of propellers known as cycloidal 

propellers - they are characterized by the higher 

propulsive efficiency averaging 0.72 compared to the 

screw propellers average of 0.6 and the ability to 

throw thrust in any direction at any time. Their 

disadvantages are higher mechanical complexity and 

higher cost. 

Aircraft propellers 

 
ATR 72 propeller in flight. 

Propeller (aeronautics) 

The twisted aerofoil shape of modern aircraft 

propellers was pioneered by the Wright brothers. 

While some earlier engineers had attempted to model 

air propellers on marine propellers, the Wrights 

realized that a propeller is essentially the same as 

a wing, and were able to use data from their earlier 

wind tunnel experiments on wings. They also 

introduced a twist along the length of the blades. This 

was necessary to ensure the angle of attack of the 

blades was kept relatively constant along their 

length.
[14]

 Their original propeller blades were only 

about 5% less efficient than the modern equivalent, 

some 100 years later. The understanding of low 

FORCE propeller aerodynamics was fairly complete 

by the 1920s, but later requirements to handle more 

power in smaller diameter have made the problem 

more complex. 

Literature survey 

Typically in smaller (less than 10 hp or 7.5 kW) and 

older engines, a narrow shear pin through the drive 

shaft and propeller hub transmits the power of the 

engine at normal loads. The pin is designed 

to shear when the propeller is put under a load that 

could damage the engine. After the pin is sheared the 
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engine is unable to provide propulsive power to the 

boat until a new shear pin is fitted.
 

 In larger and more modern engines, a 

rubber bushing transmits the torque of the drive shaft 

to the propeller's hub. Under a damaging load 

the friction of the bushing in the hub is overcome and 

the rotating propeller slips on the shaft, preventing 

overloading of the engine's components. After such 

an event the rubber bushing may be damaged. If so, it 

may continue to transmit reduced power at low 

revolutions, but may provide no power, due to 

reduced friction, at high revolutions. Also, the rubber 

bushing may perish over time leading to its failure 

under loads below its designed failure load. 

Whether a rubber bushing can be replaced or repaired 

depends upon the propeller; some cannot. Some can, 

but need special equipment to insert the oversized 

bushing for an interference fit. Others can be replaced 

easily. The "special equipment" usually consists of a 

funnel, a press and rubber lubricant (soap). If one 

does not have access to a lathe, an improvised funnel 

can be made from steel tube and car body filler; as 

the filler is only subject to compressive forces it is 

able to do a good job. Often, the bushing can be 

drawn into place with nothing more complex than a 

couple of nuts, washers and a threaded rod. A more 

serious problem with this type of propeller is a 

"frozen-on" spline bushing, which makes propeller 

removal impossible. 

INTRODUCTION TO CAD  

Computer-aided design (CAD) is the use 

of computer systems (or workstations) to aid in the 

creation, modification, analysis, or optimization of 

a design. CAD software is used to increase the 

productivity of the designer, improve the quality of 

design, improve communications through 

documentation, and to create a database for 

manufacturing. CAD output is often in the form of 

electronic files for print, machining, or other 

manufacturing operations. The 

term CADD (for Computer Aided Design and 

Drafting) is also used.  

Its use in designing electronic systems is known 

as electronic design automation, or EDA. 

In mechanical design it is known as mechanical 

design automation (MDA) or computer-aided 

drafting (CAD), which includes the process of 

creating a technical drawing with the use of computer 

software.  

INTRODUCTION TO CREO  

PTC CREO, formerly known as Pro/ENGINEER, is 

3D modeling software used in mechanical 

engineering, design, manufacturing, and in CAD 

drafting service firms. It was one of the first 3D CAD 

modeling applications that used a rule-based 

parametric system. Using parameters, dimensions and 

features to capture the behavior of the product, it can 

optimize the development product as well as the 

design itself. 

3D MODELS OF MARINE PROPELLER  

 

INTRODUCTION TO FEA 

Finite element analysis is a method of solving, 

usually approximately, certain problems in 

engineering and science. It is used mainly for 

problems for which no exact solution, expressible in 

some mathematical form, is available. As such, it is a 

numerical rather than an analytical method. Methods 

of this type are needed because analytical methods 

cannot cope with the real, complicated problems that 

are met with in engineering. For example, 

engineering strength of materials or the mathematical 

theory of elasticity can be used to calculate 

analytically the stresses and strains in a bent beam, 

but neither will be very successful in finding out what 

is happening in part of a car suspension system 

during cornering.  
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STATIC ANALYSIS OF MARINE PROPELLER 

Imported model 

 

Meshed Model 

 

 

 

Boundary conditions 

 

 

 

 

Total deformation  

 

Von-Mises Stress 

 

 

 

Von-Mises Strain 
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Number of blades-3 

Total Deformation 

 

Von-Mises Stress 

 

Von-Mises Strain 

 

 

RESULT TABLE 

 

 

CONCLUSION 

The present work is directed towards the study of 

marine propeller working and its terminology, 

simulation and flow simulation of marine propeller 

has been performed. to analyze the marine propeller 

in ANSYS software.The optimizing the propeller 

blades varying the no of blades 6, 5 &3 blades and 

also optimizing the material E-glass epoxy, 

aluminum alloy and carbon epoxy.By observing the 

static analysis the stress values are increasing by 

increasing the FORCE of the propeller. Stress values 

are considering according to the no of blades and 

materials. The no of blades 5 and material E-glass 

epoxy is better performance at 1500 N. 
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