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Abstract: 

The purpose of the car wheel rim provides a firm base on which to fit the tire. Its dimensions, shape should be suitable to 

adequately accommodate the part icular t ire required for the vehicle. In  this study a tire o f car wheel rim be longing to the d isc 

wheel category is considered. Design in an important industrial act ivity which influences the quality of the product. The whe el 

rim is designed by using modelling software Solid Work 2015. In modelling the time spent in producing the co mplex 3-D models 

and the risk involved in design and manufacturing process can be easily minimised. So the modelling of the wheel rim is made by 

using Solid Work 2015. These paper reflected different methodology and design aspect for wheel rim. The survey is justified 

proper direction and work already done by different researcher.  
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I. INTRODUCTION 

 

The tire works as a wheel only after it is set up on the rim and 

is inflated therefore; the tire and wheel assembly affects the 

function and performance of the vehicle. The t ire is designed 

and manufactured to suit a usual rim and once installed on the 

correct rim the tire will perform up to its preferred level. It is 

needless to say that the life of the t ire will be reduced if it is 

installed on an unsuitable rim. The rim is actually the name for 

the cylindrical part where the t ire is installed. A wheel is the 

name for g rouping between rim and disc plate. Once the disc 

plate is fixed inside the cylinder this assembly becomes a 

wheel [2]. 

 

II. LITERATURE REVIEW 

 

Sasank Shekhar Panda, Jagdeep Gurung, Udit Kumar 

Chatterjee, Saichandan Sahoo (2016) [1] had represented 

the car wheel rim provides a firm base on which to  fit the t ire. 

Its dimensions, shape should be suitable to adequately 

accommodate the particular tire required for the vehicle. In 

this study a tire of car wheel rim belonging to the disc wheel 

category is considered. The wheel rim is designed by using 

modeling software catiav5r18. In modeling the time spent in 

producing the complex 3-D models and the risk involved in 

design and manufacturing process can be easily min imized. So 

the modeling of the wheel rim is made by using CATIA. Later 

this CATIA model is  imported to ANSYS for analysis work. 

ANSYS software is the latest used for simulating the different 

forces, pressure acting on the component and also for 

calculating and viewing the results. A solver mode in ANSYS 

software calculates the stresses and their relations without 

manual interventions, reduces the time compared with the 

method of mathematical calculations by a human. ANSYS 

static analysis work is carried out by considered two different 

materials namely aluminum and Magnesium alloy and their 

relative performances have been observed respectively. In 

addition to this rim is subjected to vibration analysis (modal 

analysis), a part of dynamic analysis is carried out its 

performance is observed. 

 

Sachin S .Mangire, Prof. Sayed L. K, Prof. Sayyad L. B  

(2015) [2] had represented a   crit ical components for vehicle 

wheel. The wheel is a device that enables efficient movement 

of an object across a surface where there is a force pressing the 

object to the surface. There are so many  kinds of wheels are 

created from the ancient age for the today’s world there are 

two kinds of wheels mostly used. In the present every vehicle 

was designed with alloy wheels which are more efficient than 

spokes wheels. In this paper rim designed from the existing 

dimensions by modeling software. One model is actual which 

is used in normal/ regular vehicles, second one is modified 

which is used in latest vehicles and the last one is the 

modification of latest rim. The three rims are analyzed in 

Ansys by using 4 different materials which are Al alloy, Mg 

alloy, Zn alloy & Steel alloy. The results were compared and 

the best material with best model was proposed to the 

company. 

  

H. N. Kale, Dr. C. L. Dhamejani, Prof. D. S. Galhe (2015) 

[3] had represented a central part of wheel over which a 

rubber tyre is mounted. In wheel assembly tyre mounted on 

the rim in between the left and right board flanges over the 

bead seat area. Wheel convert axle torque into the rotational 

motion that rotating tyre comes in contact with road surface 

and rotational motion gets converted into the linear mot ion of 

a vehicle, that means wheel assembly is very important part of 

any automobile without it vehicle cannot displaces from one 

position to another. Well build road surfaces are not available 

everywhere in the world. On road there are so many up and 

downs as well as pot holes which are responsible for impact 

load on the wheel and rim d irectly. Wheel is subjected to the 

loads of passenger, goods in addition with self weight of 

vehicle itself, such load act as an alternating load and 

responsible for induction of alternating stresses into the rim 

and resulted fatigue failure of rim. Apart from above load 

wheel rim come in contact with environmental conditions 

which adversely affects on the rim. This paper presents 

comparative study of various types of wheel rim materials in 

comparison with wide varieties of aspects. 

 

Mr. Sushant K. Bawne, Prof. Y. L. Yenarkar (2015) [4] 

had car wheel rim is to provide a firm base on which to fit the 

tyre. Its dimensions, shape should be suitable to  adequately 

accommodate the particular tyre required for the vehicle. In 

this project a tyre of car wheel rim belonging to the disc wheel 

category is considered. Design is an important industrial 

activity which influences the quality of the product. The wheel 
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rim is modeled by using modeling software catiav5r17. By 

using this software the time spent in producing the complex 3- 

D models and the risk involved in  the design and 

manufacturing process can be easily minimized. So the 

modeling of the wheel rim is made by using CATIA. Later 

this CATIA modal is imported to ANSYS W ORKBENCH 

14.5 fo r analysis work. ANSYS WORKBENCH 14.5 is the 

latest software used for simulat ing the different forces, 

pressure acting on the component and also calculating and 

viewing the results. By using ANSYS WORKBENCH 14.5 

software reduces the time compared with the method of 

mathematical calculat ions by a human. ANSYS 

WORKBENCH 14.5 static structural analysis work is carried 

out by considered three different materials namely aluminum 

alloy, magnesium alloy and structural steel and their relat ive 

performances have been observed respectively. In  addition to 

wheel rim is subjected to modal analysis, a part of dynamic 

analysis is carried out its performance is  observed. In this 

analysis by observing the results of both static and dynamic 

analysis obtained magnesium alloy is suggested as best 

material.  

 

Turaka.venkates wara Rao, Kandula. Deepthi, 

K.N.D.Malleswara Rao (2014) [5] had represented critical 

components of your vehicle wheel. The wheel is a device that 

enables efficient movement of an object across a surface 

where there is a force pressing the object to the surface. There 

are so many kinds of wheels are created from the ancient age 

for the today’s world there are two  kinds of wheels mostly 

used. In the present every vehicle was designed with alloy 

wheels which are more efficient than spokes wheels. In this 

project we designed the rim from the existing d imensions by 

modeling software. There are the models are prepared in this 

project one is actual one which is used in normal/regular 

vehicles, second one is modified one which is used in latest 

vehicles and the last one is the modification of latest rim. The 

three rims are analyzed in Ansys by using 4 different materials 

which are Al alloy which is a regular material and another 

three are Mg alloy, Zn alloy & Steel alloy. The results were 

compared and the best material with best model was proposed 

to the company.  

 

V.Karthi, N. Ramanan, J. Justin Maria Hillary (2014) [6] 

investigates to design the motor cycle alloy wheel using the 

PRO-E and Analyzed with the ANSYS. Ansys is a tool used 

for the evaluation of systems and structures. It is needed to 

analyze complex structures, where as very simple ones. There 

are three p rocesses involved which are preprocessing, analysis 

and visualizat ion. The chosen material was an Aluminum 

alloy, magnesium alloy, titanium alloy. The aluminum alloy 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 Aluminum alloy. The 

Displacement is at the low value. This design is still in the safe 

condition. 

 

S. Ganesh, Dr. P. Periyasamy (2014) [7] had represented 

automobile wheels which are made from an alloy of aluminum 

or magnesium metals or sometimes a mixture of both. Alloy 

wheels differ from normal steel wheels because of their lighter 

weight, which improves the steering and the speed of the car. 

Alloy wheels will reduce the unstrung weight of a vehicle 

compared to  one fitted with standard steel wheels. The benefit 

of reduced unstrung weight is more precise steering as well as 

a nominal reduction in fuel consumption. A lloy is an excellent 

conductor of heat, improving heat dissipation from the brakes, 

reducing the risk of brake failure under demanding driving 

conditions. At present four wheeler wheels are made of 

Aluminum Alloys. In this project a parametric model is 

designed for Alloy wheel used in four wheeler by collecting 

data from reverse engineering process from existing model. 

Design is evaluated by analyzing the model by changing the 

design of rim styles to be strong and balanced. Its material 

should not deteriorate with weathering and corrosion. 

 

P. Meghashyam, S. Girivardhan Naidu and N. Sayed Baba  

(2013) [8] had represented the car wheel rim provide’s a firm 

base on which to fit the tire. Its dimensions, shape should be 

suitable to adequately accommodate the particular tire 

required for the vehicle. In this study a tire of car wheel rim 

belonging to the disc wheel category is considered. Design in 

an important industrial activ ity which influences the quality of 

the product. The wheel rim is designed by using modelling 

software catiav5r18. In modelling the time spent in producing 

the complex 3-D models and the risk involved in design and 

manufacturing process can be easily min imised. So the 

modelling of the wheel rim is made by using CATIA. Later 

this CATIA model is imported to ANSYS for analysis work. 

ANSYS software is the latest used for simulating the different 

forces, pressure acting on the component and also for 

calculating and viewing the results. A solver mode in ANSYS 

software calculates the stresses, deflections, bending moments 

and their relat ions without manual interventions, reduces the 

time compared  with the method of mathematical calculat ions 

by a human. ANSYS static analysis work is carried out by 

considered two different materials namely aluminium and 

forged steel and their relat ive performances have been 

observed respectively. In addition to this rim is subjected to 

vibration analysis (modal analysis), a part  of dynamic analysis 

is carried out its performance is observed. In this paper by 

observing the results of both static and modal analysis 

obtained forged steel is suggested as best material.  

 

H. N. Kale, Dr. C. L. Dhamejani, Prof. D. S. Galhe (2015) 

[9] had represents an inseparable part of an automobile. Its 

main functions are to help propulsion of a vehicle on the road 

as well as withstand against the vehicle weight and practical 

conditions such as turning and braking, environmental 

conditions. In automobile wheels rotates continuously during 

propulsion therefore total load on a vehicle induces alternating 

fatigue stress in a wheel rim. In order to sustain all loads and 

practical conditions wheel materials must be of good quality. 

This paper presents various materials used for wheel rims and 

their properties such as thermal conductivity, corrosion 

resistance, price, availability, maintenance, rim 

manufacturability from that material, availability, 

manufacturing  processes as well as advantageous and 

disadvantageous of materials. 

 

V.Dharani kumar, S.Mahalingam, A.Santhosh kumar 

(2014) [10] had represents   automobile industries aluminum is 

used to manufacturing different parts of motor vehicles. The 

major advantage was found in aluminum is less weight with 

high strength. This aluminum replaces steel wheels due to its 

physical and chemical property. The aluminum alloy A356 

wheel will subject to different loads under running conditions. 

Fatigue is most important factor to be considered for 
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aluminum alloy wheel. In this paper, fatigue life of aluminum 

alloy wheel A356 has been reviewed about the radial loading 

and test conditions. The aluminum alloy wheel model was 

designed by using Solid works 14 software. Then 3D model 

was converted into IGES file then imported to ANSYS, we 

found the result of static and fatigue analysis of alloy wheel. 

Also we find out the life of wheel, factor of safety by using S-

N curve.  

 

S Vikranth Deepak, C Naresh and Syed Altaf Hussain 

(2012) [11] had represents automobile wheels which are made 

from an  alloy of aluminum or magnesium metals Or 

sometimes a mixture o f both. Alloy wheels differ from normal 

steel wheels because of their lighter weight, which improves 

the steering and the speed of the car. A lloy  wheels will reduce 

the unstrung weight of a vehicle compared  to one fitted with 

standard steel wheels. The benefit of reduced unstrung weight 

is more precise steering as well as a nominal reduction in fuel 

consumption. Alloy is an excellent conductor of heat, 

improving heat d issipation from the brakes, reducing the risk 

of brake failure under demanding driv ing conditions. At 

present four wheeler wheels are made of A luminum Alloys. In 

this project, Aluminum alloy are comparing with other Alloy. 

In this project a parametric model is designed for Alloy wheel 

used in four wheeler by collect ing data from reverse 

engineering process from existing model. Design is evaluated 

by analyzing the model by taking the constraints as ultimate 

stresses and variables as two different alloy materials and 

different loads and goals as maximum outer diameter of the 

wheel and fitting accessories areas like shaft of the axle and 

bolts PCD of the car. Car model is Ford Fiesta. 

 

Rajarethinam P., Periasamy K. (2012) [12] had represented   

one of some number o f rods radiating from the center of a 

wheel connecting the hub with the round traction surface. The 

term originally referred to portions of a log which had been 

split lengthwise into four or six sections. The radial members 

of a wagon wheel were made by carving a spoke into their 

fin ished shape. Eventually, the term spoke was more 

commonly  applied to the finished product of the wheelwright's 

work, than to the materials he used.  The radial, lateral, and 

tangential stiffness of spokes motorcycle wheels depends upon 

the rim’s bending inertia, torsion inert ia, the spoke sizes, and 

the spoke geometry. The spokes of three rear bicycle wheels 

of different spoke patterns were instrumented with strain 

gauges in order to investigate the effect of the spoke pattern on 

the spoke strain and fatigue resistance properties of the 

wheels. Spoke strains due to radial loads Spoked bicycle 

wheels are efficient, highly evolved, structural systems. A 

useful analogy for a bicycle wheel supporting vertical loads is 

that of a circular beam on a pre stressed elastic foundation, 

fixed at the center and loaded radially at the circumference.  

Analytical and numerical studies show that spoke strains due 

to radial loads and in service conditions are insensitive to the 

spoke pattern. Small variations in the spoke strains between 

the wheels in the road tests can be attributed to variations in 

the loads, but do not significantly affect the fatigue life of the 

wheels. 

 

III. CONCLUS ION 

The research survey was reflected different types of vehicle 

rim such as automobile rim, car rim, spiral wheel rim, four 

wheeler vehicle rim, and motor cycle spokes etc. The research 

had survey on their design and analysis of vehicle rim. Some 

research paper indicated about different  material properties 

use with respect to fatigue condition. Some research paper 

indicated about CAD tool use in analysis such as Solid Work, 

Catia and ANSYS.  
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