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Abstract: Composite materials have one of a kind coupling impacts when contrasted with solid materials. These 

coupling impacts influence a composite propeller to shape versatile or adaptable in nature. The adaptable marine 

propellers have number of focal points when contrasted with customary unbending metallic propellers. Twist wind 

coupling when connected to adaptable conduct will prompt execution change. In this work efficiently planned crossover 

composite propeller made of R glass wandering UD/epoxy, S2 glass texture/epoxy and Carbon UD/epoxy is broke 

down for different stacking groupings and sharp edge setting edges utilizing liquid structure connection and reaction, 

execution bends are plotted between the unbending propeller and propeller made with various handle arrangements. The 

impact of cutting edge setting edge on the execution is likewise explored. The outcomes demonstrated that very much 

outlined composite propeller will out-play out the metallic propeller. 
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1. INTRODUCTION 

1.1. Marine Propeller 

A propeller is an interface between a motor and ship that 

makes push the forward way by affecting a net change in 

energy to a propulsive liquid toward movement. 

Propellers make push by presenting a little change in 

speed to a moderately expansive mass of water contrasted 

with those of different fly drive gadgets. The cutting edge 

forming gives a spiral curve which gives a nearby water 

approach for every sharp edge area at the plan activity. 

Generally, marine propellers are made of manganese– 

nickel– aluminum– bronze (MAB) or nickel– aluminum– 

bronze (NAB) for their predominant erosion protection, 

high return quality, dependability, and moderateness. Be 

that as it may, it is costly to machine metallic materials 

into complex propeller geometries. Besides, metallic 

propellers are liable to erosion and cavitation harm, 

exhaustion actuated breaking, and have generally poor 

acoustic damping properties that can prompt clamor 

because of auxiliary vibration (Mouritz et al., 2001). 

Along these lines, there is an expanded enthusiasm for the 

utilization of composites as exchange materials.  

Composite materials have high-quality to-weight and 

firmness to-weight proportions, which can prompt 

generous weight reserve funds. The utilization of lighter 

composite materials likewise implies the cutting edges 

can be made thicker and more adaptable to enhance the 

hydrodynamic execution by expanding the cavitation 

beginning rates. In addition, composites can offer the 

potential advantages of decreased consumption and 

cavitation harm, enhanced weakness execution, bring 

down commotion, enhanced material damping properties, 

and diminished lifetime upkeep cost. Also, the heap 

bearing strands can be adjusted and stacked to lessen 

rippling and to enhance the hydrodynamic productivity 

via naturally modifying the state of the cutting edge. At 

the point when the working condition changes from the 

outline esteems, the sharp edge geometry progresses 

toward becoming imperfect in respect to the changed in 

stream. Subsequently, the rotor productivity diminishes, 

and the rotor might be subjected to quality, vibration and 

dependability issues. The impact is more serious when a 

rotor is working in a spatially or transiently shifting 

inflow.  

Fiber-fortified composites are broadly connected in 

different structures, for example, aviation, sustainable 

power source, and marine applications, as a result of its 

light weight, high quality and consumption protection, 

better exhaustion attributes, bring down life-cycle costs.  

As of late, there has been an expanded enthusiasm for the 

utilization of composite materials in a wide assortment of 

marine applications to enhance the execution of marine 

structures under a scope of working conditions. The 

inalienable material and mechanical properties of 

composite structures, including yet not restricted to 

quality to-weight and solidness to-weight proportions, 

anisotropy, and life-cycle costs, makes the utilization of 

composites for marine propellers a reasonable other 

option to the metallic propellers that are as of now 

pervasive. Nonetheless, as of not long ago, there existed 

next to no reenactment and configuration devices for 



                       International Innovative Research Journal of Engineering and Technology 
                       ISSN: 2456-1983   Vol: 2 No: 1 September 2016 

 

Copyright © 2016 Mélange Publications                                                                                                           MECH-7 

composite propellers because of the absence of 

dependable assembling techniques and absence of an 

extensive, efficient execution database [ 6, 7]. The weight 

reserve funds can likewise take into account the plan of 

thicker and more adaptable sharp edges that expansion 

cavitation beginning velocities. In particular, composites 

can be hydro-flexibly custom-made to improve the 

vitality effectiveness of the propeller. A composite 

propeller can be intended to inactively adjust to the 

evolving condition (stream) by using the heap 

subordinate misshapening coupling innate in its 

anisotropic properties. The twist curve coupling marvel is 

viably utilized as a part of [1, 2, 3 and 4] to enhance the 

cavitation execution of a marine propeller. Diverse 

stacking successions are decided for examination and 

ideal stacking arrangement is introduced for the picked 

materials to give better vast water execution. 

1.2. Vast Water Characteristics 

A measure of the proportion of the hub speed to the 

rotational speed is characterized as the propel coefficient: 

   (1) 

Where, D is the distance across of the propeller. 

Push and torque of the propeller are communicated as  

   (2) 

    (3) 

Where, is the pushed coefficient and is the torque 

coefficient. Reworking the above articulations: 

  (4) 

   (5) 

The propeller vast water proficiency is characterized as 

the proportion of the push energy to the power conveyed 

to the propeller when working in untamed water with a 

homogeneous wake field and with no frame before it. The 

push control is the power conveyed by the propeller to the 

water. The vast water proficiency is communicated as: 

  (6) 

The untamed water effectiveness, push and torque 

coefficients are all non-dimensional parameters that are 

elements of the propel coefficient. 

1.3. Present Work 

In the present work, three composite materials are 

decided for outline and investigation of mixture marine 

propeller. The properties of which are introduced in table 

1. Three cutting edge setting edges utilized are 200, 250 

and 300 degrees. 

2. METHODOLOGY 

So as to assess the execution of marine propellers, a 

progression of coupled hydrodynamic and auxiliary 

investigations are done. Coupled investigations are 

essential as the liquid stream conditions around the 

cutting edge and the subsequent liquid weights rely upon 

the geometry of the twisted sharp edge, while thus the 

auxiliary misshapenings and edge geometry rely upon the 

liquid weights. An iterative plan is required to decide the 

harmony state at which the liquid weights and the 

auxiliary geometry are predictable for both the 

hydrodynamic and basic examinations, as appeared in Fig 

4.13. 

 

 

Figure 1. Equilibrium of applied loads and structural 

resistance [5] 

The hydro-versatile model fundamentally represents the 

liquid structure communication (FSI). The removal field, 

{ }, is resolved utilizing the limited component strategy 

in auxiliary model, and the hydrodynamic weight field, { 

}, is resolved utilizing the limited volume technique in 

the hydrodynamic model. The balance between the 

hydrodynamic and basic powers is gotten by the hydro-

flexible model. That is, the hydro-versatile model decides 

the removal vector { } which fulfills the condition, 

  (7) 

Where, [ ] is the basic solidness network which can be 

custom fitted by overlay lay-up arrangement. The means 

included are: Transfer of surface weight and gooey shear 

information from the hydrodynamic examination to the 

auxiliary investigation. The removal field is controlled by 

the basic model for the given weight conveyance. At the 

principal emphasis the weight is that of the first cutting 

edge. Auxiliary examination essentially computes the 
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disfigurements and shape that outcome from the 

connected weights and gooey shear stresses. Exchange of 

refreshed surface shape information from the basic 

examination to the hydrodynamic investigation. The 

hydrodynamic model work is refreshed in view of the 

uprooting field decided in the past advance. The refreshed 

position of the area focuses on the hydrodynamic model 

is that of the nearest hub in the auxiliary model. Another 

weight field is resolved from the hydrodynamic model in 

view of the new shape. The new weight field got from the 

hydrodynamic model is mapped onto the basic model. 

The procedure is rehashed until the point that the merging 

is accomplished and harmony is found, i.e. investigation 

is ceased when the propeller shape is the same (to inside a 

little resistance) starting with one cycle then onto the 

next. 

3. RESULTS AND DISCUSSIONS 

The untamed water attributes as acquired from the above 

examination are displayed for the inflexible, and three 

stacking arrangements with the variety of edge setting 

point. Three stacking successions are picked as takes 

after, alongside the estimations of curve contort coupling 

coefficient and the relating turn edge in Table. 1. From 

fig 2, S2 has beated S1 and S3 with most noteworthy 

proficiency of 80%. For β=250, S2 has delivered high 

proficiency contrasted with S1 and S3 as appeared in fig 

3. Lastly for β=300, S2 effectiveness is more contrasted 

with S1, and S3. This is a direct result of the high twist 

contort edge the S1 has created as appeared in Table1. 

This pattern is watched for S2 independent of stacking 

succession as appeared in fig 4,5,6,7 and 8. 

Table 1. Stacking sequences for the analysis. 

 

Beta=20
0 

 

Figure 2. Comparison of open water characteristics at β=20
0 
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Beta=25
0 

 

Figure 3. comparison of open water characteristics at β=250 

 

Figure 4. Comparison of open water characteristics at β=300 

 

Figure 5. variation of open water characteristics with 

sequence 1, at different β 

 

Figure 6. Variation of open water characteristics with 

sequence 2, at different β 
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Figure 7. Variation of open water characteristics with 

sequence 2, at different β 

 

Figure 8. Stiffness variation with sequence 

4. CONCLUSIONS 

The outcomes exhibited above, which are gotten through 

the two-way liquid structure communication have 

demonstrated that legitimately planned half breed 

composite marine propeller can supplant a traditional 

metallic propeller to the extent execution is concerned 

and other natural points of interest of composite 

materials. The twist contort coupling impact will help the 

fashioner toward this path which is apparent from the 

outcomes displayed. 
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