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Abstract :  The motivation behind the testing wheel rim supplier's a firm base on which to fit the tire. Its measurements, shape 

ought to be appropriate to sufficiently oblige the specific tire required for the vehicle. In this investigation a feel burnt out on 

testing wheel edge having a place with the circle wheel classification is considered. Structure in an essential mechanical 

movement which impacts the nature of the item. This work includes the plan, assembling and examination of testing wheel edge. 

We have structure this wheel edge utilizing Catia and assembling it. In this work we are going to do the structure of focus plate 

wheel edge on recently planned edge with material and structure advancement. Then after this testing wheel rim has been 

manufacture in plant and all design parameter will follows the EUROPIAN TIRE AND RIM TECHNICAL ORGANISATION 

(ETRTO). 

 

Index Terms - Testing Wheel Rim, ETRTO, Catia, manufacturing. 

 

1.INTRODUCTION 

A wheel edge is an exceptionally focused on segment in 

a car that is exposed to twisting and torsional loads. On 

account of the long life and high worries, just as the 

requirement for weight decrease, material and assembling 

process choice is critical in edge plan. There are rivalries 

among materials and assembling forms, because of cost 

execution, and weight. This is an immediate consequence of 

industry interest for segments that are lighter, to expand 

proficiency, and less expensive to deliver, while in the 

meantime keeping up weariness quality and other utilitarian 

prerequisites. In the weakness life assessment of mellow 

steel testing wheel edge structure, the generally 

acknowledged method for traveler vehicle wheel producing 

is to finish two solidness tests, to be specific the spiral 

exhaustion test and cornering weariness test. Since testing 

wheels are intended for variety in style and have more mind 

boggling shapes than standard steel wheels, it is hard to 

evaluate weariness life by utilizing diagnostic techniques. 

The recently structured wheel is tried in lab for its life 

through a quickened. In view of these test the wheel 

configuration is additionally changed for high quality. In 

any case, stress investigation won't yield the ideal wheel 

configuration portrayed a likelihood based model for 

forecast of weakness disappointment of car wheel edge. 

Basic steel are the three critical materials by which edge of 

wheel is threw and after that made of testing wheel edge. By 

directing structure of examinations best parametric plan 

should be possible. Additionally thickness of the edge can 

be fluctuated for every one of these materials. It is begun 

that by shifting the thickness level we can get fluctuated 

weariness quality. It is prescribed to utilize ideal thickness 

which gives higher quality without trading off the weakness 

life of the edge. 

 

1.1 Theory of Wheels:  

The tire rim in as a wheel simply after it is set up on the 

edge and is expanded accordingly; the tire and wheel get 

together influences the capacity and execution of the vehicle. 

The tire is planned and produced to suit a standard edge and 

once introduced on the right edge rim, the tire will perform 

up to its favored dimension. It is obviously that the life of 

the tire will be diminished in the event that it is introduced 

on an unsatisfactory rim. Once the disc plate is fixed inside 

the cylinder this assembly becomes a wheel. 

 

2. RIM NOMENCLATURE 

From figure 1 having shown the rim nomenclature. 

 

a. Wheel: Wheel is generally composed of rim and 

disc. 

b. Rim: This is a part where the tire is   installed. 

c. Disc: This is a part of the rim where it is fixed to 

the axle hub. 

d. Offset: This is a space between wheel mounting 

surface where it is bolted to hub and centre line of rim. 

e. Flange: The flange is a part of rim which holds the 

both beds of the tire. 

f. Bead Seat: Bead seat approaches in contact with 

the bead face and it is a part of rim which holds the 

tire in a radial direction. 

g. Hump: It is a bump what was put on the bed seat 

for the bead to prevent the tire from sliding off the 

rim while the vehicle is moving. 

h. Well: This is a part of rim with depth and width to 

facilitate tire mounting and removal from the rim. 
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Fig 1:  Rim Nomenclature 

 

Typically the shape of the general rim vehicle are 

made up drop centre rim, wide drop centre rim and wide 

drop centre rim with hump. Basically the wide drop rim 

with hump rim is currently used in world market because  

 

 
Fig 2: Wide Drop Centre (Dc) Rim with hump 

  

Steel and light alloy are the foremost materials used in a 

wheel rim however some composite materials together 

with glass-fiber are being used for special wheels. Wire 

spoke wheel is an essential where the exterior edge part of 

the wheel (rim) and the axle mounting part are linked by 

numerous wires called spokes. Today’s automobiles with 

their high horsepower have made this type of wheel 

manufacture obsolete. This type of wheel is still used on 

classic vehicles. Another rim which practices the steel-

made rim and the wheel into one by joining (welding), and 

it is used mainly for passenger vehicles especially original 

equipment tires. Alloy wheels are based on the use of light 

metals, such as aluminum and magnesium has come to be 

popular in the market. This wheel rapidly become standard 

for the original equipment vehicle in Europe in 1960’s and 

for the replacement tire in United States in 1970’s. The 

advantages of each light alloy wheel material are as 

aluminum alloy, magnesium alloy, titanium alloy and 

composite materials. All these materials have light in 

weight. This paper deal with the review analysis of testing 

wheel rim and their strength. And the process of 

manufacturing of testing wheel rim manufacturing. 

 

3. LITERATURE REVIEW 

Some of the researchers research on the field of rim 

design and analysis Manivannan R et al. has been analysis 

on reduction of weight of a vehicle wheel, they found that 

materials are compared with one another and the one with 

best mechanical properties is considered as the alternate 

material for the conventional rim wheel. Using this method, 

the life cycle of the rim was enhanced to 1*10e6 meet their 

design requirement. On analysis by implementing different 

PEEK composites they found that PEEK–90 HMF 20 suits 

the best for manufactured the wheel rim material.  Jufu 

Jiang et al. was prepared on the wheel edge material 

mechanical properties and microstructure of the AZ91D 

magnesium amalgam cruiser wheels framed by twofold 

control shaping and bite the dust throwing and the 

micrographs that the high weight brought about by 

fashioning framework results in clear grain refinement of 

the essential a-Mg and uniform dissemination of the eutectic 
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comprising of the eutectic a-Mg and b-Mg Al. They found 

that for the assembling of wheel edge through 

manufacturing framework is included into cold-chamber 

kick the bucket throwing machine to density the 

microstructure and evacuate the throwing abandons by 

methods for the producing weight. They found that on 

numerical reenactment of bike wheel demonstrated that the 

speed size in wheel rib was littler than that in different 

positions. Accomplished by the rapid willing in the infusion 

methodology and the mechanical properties of the parts can 

extraordinarily improve by the producing weight.  

     M. Yaman and B.Yegin had taken a shot in the driver's 

seat configuration was advanced by considering key 

qualities of a light business vehicle, for example, NVH, 

Durability and Weight. The modular connection between 

CAE reproductions and tests is performed. Mode shapes and 

their common frequencies acquired from CAE reenactments 

are contrasted and exploratory modular investigation results. 

They found that on the regular recurrence of light business 

vehicle wheel speaking to the dynamic conduct of genuine 

structure is 425 Hz. 15 Hz recurrence has been relinquished 

from crucial normal recurrence for new plan alteration 

proposal yet new key recurrence was as yet more prominent 

than 350 Hz which is inside commotion limit,  

    Vajja Sai Ram et al. has been investigation on the steady 

burden is connected on R16" edge with and without 

utilization of Nano covering. Grapheme material was 

utilized for covering and having high quality and warm 

properties. Correlation over the misshaping and stress 

dissemination on the edge is watched and assessed utilizing 

ANSYS Software and suitable material has been 

recommended. They found that on the use of Nano 

covering, Brinell's Hardness Number is decreased to 

21.59% and furthermore distortion of the material is 

diminished. Subsequently the flexible idea of the material 

edge has been expanded.  

    G. Ragul et al. has been taken a shot at the plan, 

examination and effect conduct of magnesium composite 

car wheels. Another mix of composite materials is 

endeavored to improve the quality and administration life of 

the wheel edge with less weariness and diminished expense. 

They found that the Zk60A magnesium composite outcomes 

in lighter haggle related advantages like decreased pressure, 

better mileage, improved administration life, and so forth. 

With this empowering result, the Zk60A magnesium 

compound wheel will give a superior substitute to the 

current materials. They likewise discovered that on Stress 

created in the steel composite is 142.056MPa which is 

beneath the yield worry of the material and furthermore 

found in pressure created in the magnesium amalgam is 

32.294MPa which is underneath the yield worry of the 

material; and nearly stress created in the magnesium 

compound is lower than the pressure created in steel 

combination.  

    Alexandru valentin radulescu et al. was chipped away at 

the improvement of the vehicle business has emphatically 

affected the plan, the material choice and the assembling 

procedures of the wheels. The wheels stacking way is a 

perplexing one; further improvement and productive wheel 

configuration will be conceivable just if their stacking will 

be better comprehended. Their paper has dissected with the 

limited component strategy, utilizing the 40? stacking test. 

They found that dispensing with the center of stresses and 

expanding the unwavering quality of the edge.  

   Nagendra Akula and Dr K Rajagopal has been attempted 

to creates appropriate examination of the wheel expect a 

basic part for the security of the rider. In their advancement 

of wheel edge, the wheel structure and its highlights are 

isolated into two sections, specifically configuration space 

and non-configuration space and furthermore took a shot at 

the two sorts of material has been investigation. They found 

that anxieties instigated in 4-Spokes Alloy wheel are less as 

contrasted and Al-Alloy of the 5and 6 Spokes and 

furthermore they found that weakness life cycle for the Mg-

compound is more as contrasted and all Al-amalgams 

materials.  

    Saran Theja M et al. has been investigation on the 

planning of new and better edge structure with thought 

about light weight and furthermore recreating the 

combination wheel models of new and existing models as 

for static and weariness examination for finding the von 

mises pressure and exhaustion life of the models. They 

found that pressure esteems for 6, 5 and 4-Spokes Al and 

Mg-amalgam wheels are in all respects exceptionally 

contrasts .The Stresses instigated in the 4-Spokes Mg Alloy 

wheel 7.686 MPa is less as contrasted and the Stresses 

incited in the 5-Spokes Al composite. 

    SenKai Lu et al. has been examination on the aluminum 

material if there should be an occurrence of static and 

exhaustion load, The Cosmos programming was utilized to 

construct the static burden limited component model of 

transport aluminum HS6061-T6 edges for recreating the 

turning weariness test in their paper. Fatigue lifetime 

forecast strategy for aluminum amalgam edges was 

proposed to guarantee their strength at the underlying plan 

organizes. They found that the most extreme pressure was 

229.5 MPa, which was situated in the center point jolt 

openings territory concurred with the reality. The ostensible 

pressure technique was utilized to foresee the weakness life 

of aluminum HS6061-T6 compound edges.  

    Choudhury Dipesh Rohan has been chipped away at 

structure and investigation of to build up a composite wheel 

edge to be utilized with a lightweight aluminum focus to 

lessen the unsprang mass of the vehicle and in this manner 

decline the suspension reaction time for more noteworthy 

control of the vehicle. This will move in the direction of 

bringing the sprung to unsprang mass proportion nearer to 

the first esteem, and accordingly take into consideration 

further decrease of the unsprang mass just as sprung mass.  

    Mr. Sasank Shekhar Panda has been dealt with the wheel 

joining the center point to the edge with Carbon Fiber, 

Magnesium Alloy, Titanium Alloy and Aluminum Alloy, 

for high cc bicycles Magnesium wheels are utilized, because 

of its low warmth obstruction and micronisation of gem 

grains, supplanting it with Aluminum composite. They 

found that the present plan is 60% lighter than the first 

structure. In their work the general measurements are 

constrained by diminishing number of spokes to the 

combination wheel with same working strength and less 

weight. The pressure and removals in 4 talked combination 

wheel are lesser than six and five spokes amalgam wheels. 

And furthermore having higher FOS in the four talked 
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demonstrate plan. 

    D. Santhosh Kumar et. al. was optimization on  the mass 

of the hub rim through the use of finite element analysis.  

The rims are analyzed in ANSYS by using three types of 

materials (i.e., Al alloy, Mg alloy and steel alloy). They 

found that the 5 spokes model the values of stress are low 

for Al compound compare with different composites and the 

others are almost same for Mg alloy and the circumstance 

was proceeds as genuine rim model.  

    Daniel Antony C and Prince Jerome Christopher J have 

also design and analysis 0n the two wheeler alloy rim with 

the composite materials. They also analysis on the various 

types of loads and pressures were analyzed and tabulated in 

the composite materials. After so many analyses done they 

found that aluminum alloy is the suitable material for this 

commercial vehicle for the respective design.  

     Pratyush Deshmukh has been optimization of mass of 

wheel rim of heavy vehicles. Their primary objectives was 

to decreases the weight if the wheel by which the overall 

performance and efficiency of the vehicles was increased. 

The material assignments to the base model are structural 

steel. They concluded that the Magnesium Alloy gives the 

best result. The Equivalent Von-Misses Stress for 

Magnesium Alloy is 31.610MPa which is less than the yield 

stress and the Total Deformation was 2.9182 mm which is 

under the safe conditions. Basically main focus was to 

optimize the mass of the wheel rim in order to reduce the 

fuel cost efficiency and performance of the vehicles. The 

mass of the wheel rim is reduced from 725.80kg for 

Structural Steel to 139.67kg for Magnesium Alloy which is 

around 80.73% reduction in mass. Therefore magnesium 

alloy is the most suitable material for the wheel rim. 

 

4. CONCLUSION 

Wide varieties of materials are used for manufacturing 

of vehicle rim and that material is also available in the 

market which can be used for the wheel rim. Generally used 

wheel rim materials are Al alloy, Mg alloy, Steel C1008 and 

forged steel. Each material has been some advantages. If 

testing wheel rim for tire testing equipment having 

requirement excellent aesthetic shape with very good heat 

dissipation without compromise with its costs. But some 

material cannot be suitable for off road testing machine. So 

after the review we found that so many researchers research 

on the wheel rim in case of material weight and life but our 

work has been to find out the design and analysis of off road 

testing wheel rim tire testing rim manufacturing. 
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