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ABSTRACT: The project is to design the motor cycle alloy wheel using the PRO-E and Analyzedwith the ANSYS. 
Ansysis a tool used for the evaluation of systems and structures.  It is needed   to analyzecomplex structures, where 
asvery simple ones. There are three processes involved which are preprocessing, analysis and visualization.  The 
chosen material was an Aluminumalloy, magnesium alloy, titanium alloy.  The aluminumalloy is better to the 
conventional steel wheels in strength and durability. It has excellent wear resistance, anticorrosion properties and 
longer service life as estimated by the stress frequency distribution. The analysis is done with the maximum load can 
be applied on rim. The rear wheel and front wheel have their own maximum load that can be supported. It was found 
that the stress of the analysis is still in the range of the yield strength of Aluminumalloy. The Displacement   is at the 
low value. This design is still in the safe condition. 
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I.INTRODUCTION 

As technologies advanced manufacturers attempted to   provide vehicles that were   Faster, Stronger and 
lighter in construction and to do this the basic production materials needed to change. Alloy is a compound produced 
from aluminiumor magnesium or a combination of both, this brought many benefits with it to include lighter material 
with very little compromise in strength. A very good conductor of heat allowing for enhanced performance at the 
upper end of the market. An estheticallypleasing to the eye. Mass reduction allowing for better fuel consumption. 
Generally corrosion resistant. 

 
II.ALLOYWHEEL 

Alloy Wheels, also otherwise   known as Rims, are made of alloys of aluminumor magnesium. Sometimesit so 
happens that a mixture of both aluminum and magnesium isused in making alloy wheels. The basic  advantages of 
using alloy wheels are  that they are  lighter,  provide  better  heat conduction  and  also  add  to   the   looks  of  the 
Motorcycle .People using Alloys can enjoy certain advantages butthat doesn’t mean that spoke wheel are useless. In 
facts poke wheels are still in fashion because of some in here to advantages. Both types of wheels i.e. Alloy and Spoke 
have certain advantages. In this article, we will appraise Alloy wheels in terms of performances, durability and others. 

III.ALLOYWHEELMODEL 
 
In modern manufacturing of metallic components, we must accept the premise that design dictates 

performance, and that the role of the designer is pivotal.  Moreover, the designer must rely on databases and failure 
criteria that are robust and proven. However, as design dictates performance, performance   itself is attained   through 
alloy and process selection; both of which are quite inter connected and coupled with each other Historically, new 
processes have been developed, but these have always been evaluated based on existing alloys rather than developing 
new alloys to take advantage of the processing attributes to optimize   this coupling of alloy and process. During the 
last decade, we have witnessed the development of enabling tools that can be utilized to optimize alloy development, 
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bring in measures to better control our processes and alloys, and in brief, tools that allow intelligent alloy 
development for specific performance metrics and processes. 
 

 

 
. 
 
In this World Wide Report, we first review the fundamentals of Al cast alloys as a primer, followed by a 

discussion of the various enabling tools available   to the industry – tools that were   not available to the metal casting 
industry ten years ago or   so.     Specific case studies are   presented anddiscussed to manifest the powerof these 
enabling tools to improve and optimize alloy development. Magnesium Alloy has Key Properties like Lightweight, 
Low density (two thirds that of aluminum), Good high temperature mechanical properties, Good to excellent 
corrosion resistance. 

 
Titanium is a low-density element (approximately 60% of the density of steel and super alloys) that can be 

strength need greatly by alloying and     deformation     processing.     Titanium     is nonmagnetic and has good heat-
transfer properties. Its co efficient of thermal expansion is some what lower than that of steel and less than half that of 
aluminum. Titanium and its  alloys have melting points higher than those of  steels, but maximum useful temperatures 
for  structural applications generally range from as low as 427°C (800°F) to the region of approximately 
538°Cto595°C (1000°F to 1100°F), dependent on composition. Titanium aluminumalloys show promise for 
application at temperatures up to 760°C (1400°F). 

 

 
 

DISPLACEMENT OF ALUMINIUM ALLOY 
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DISPLACEMENTOF MAGNISIUM ALLOY 
 

 
  

 
 
 

DISPLACEMENT OF TITANIUM ALLOY 
 

IV.SHEAR STRESS 
 

When equal and opposite forces act tangentially on any cross-sectional plane of the body, tending to slide 
one part of the body over the other part then the body is said to be in state of shear. 

 
Fs= total tangential force/area of cross-section of the resisting section     [Fs=P/A] 
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             STRESS OF    ALUMINIUM ALLOY 

 
 

 
 

 
  

STRESS OF MAGNISUM ALLOY 
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STRESS OF TITANIUM ALLOY 
 

V.RESULT AND DISCUSSION 

The above material result for displacement as titanium displacement are 0.000171 mm and aluminium alloy 
displacement has 0.000173 mm and magnisum alloy are 0.000175 mm. and the stress of aluminium alloy are 0.0005 
N/mm and titanium alloy 0.0002 N/mm and magnesium alloy are 0.0003 N/mm. And the compare to the material of 
titanium, aluminium and magnisum are the titanium material has less weight and low corrosion resistance high thermal 
conductivity and better fatigue properties. The conclusion of the project compare to the three material titanium has 
best one of the material. So we are preferred titanium material. And also the comparing process is stresses and 
deformation for above materials. The best one is titanium alloy to compare with aluminum and magnesium alloy ‘But 
the cost of the titanium alloy is high. It should corrosion resistance and also the life is more. 
 

     

 STRESS OF DIFFERENT MATERIAL 

Stress

aluminium alloy

titanium alloy

magnisum alloy
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