
IJSRD - International Journal for Scientific Research & Development| Vol. 6, Issue 02, 2018 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 497 

Design and Analysis of Run Flat Rim 

M. Ganesh1 Balamurugan2 D. Karthikeyan3 

1Assistant Professor 2,3UG Student 
1,2,3Department of Mechanical Engineering 

1,2,3IFET College of Engineering, Villupuram, India 

Abstract— Our project is DESIGN AND ANALYSIS OF 

RUN FLAT RIM. This project is to design and develop the 

mechanism for run flat Tyre for mechanical system design 

(MSD) subject. Run flat tyre is to keep the vehicle run to the 

nearest shop to repair the tyre. Usually when the tyres 

puncture, it will be permanently deformed during travel. The 

tyre will wear out and the tread of the tyre become thinner 

than usual. This uses up energy and therefore increases fuel 

consumption, road noise and eventually leads to puncture. 

Tyre with reduced rolling resistance, deformation is reduced 

by the use of special materials on the rim surfaces. 

Sometimes, the temperature and the weather affect the tyre 

tremendously such as hot summer and the road when it’s 

raining. I have the ones that are self-supporting the weight of 

the car and helps the driver during sudden break down of the 

car, it can support perfectly the weight of the car in the event 

of a puncture. The special materials on the running surfaces 

are thicker than on regular tires, thus allowing the tyre to 

withstand the weight of the vehicle and provide continuous 

driving to the nearest workshop or our home.  
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I. INTRODUCTION 

Compared with non-pneumatic tyres, the pneumatic tyre 

inflated with air provides various advantages in the major tyre 

driving performances such as the riding comfort, the handling 

and cornering and the rolling over obstacles. The pneumatic 

tyre has become a standard in the tyre community since it was 

introduced by Dunlop in 1887. Nevertheless, it still suffers 

from two main problems that the puncture may result in the 

total failure and the blowout at high speeds may lead to a 

dangerous car accident. In such situations, the only way to 

drive on the road again is tore place the damaged tyre with a 

spare tyre in trunk room. In order to overcome this inherent 

drawback of pneumatic tyre, Engineer’s had introduced a 

concept of run-flat tyre in to overcome this problem .A flat 

tyre is a deflated pneumatic tyre, which can cause the rim of 

the wheel to ride on the tyre tread, damaging the rim of the 

car, sudden smash of the rims to the ground and potentially 

resulting in loss of control of the vehicle or irreparable 

damage to the rim. 

II. LITERATURE REVIEW 

Finite element analysis of running on flat tyre. By Matthew 

Beecham in april 2010Matthew Beecham rolls out justauto’s 

annual review of tyres, reporting on the ways in which 

manufacturers are improving tyre dimensions, rolling 

resistance, and fuel efficiency. In addition to driver safety, the 

current focus is to find ways in which to reduce CO2 

emissions Fe   Analysis    of Effect of Tyre Overload and 

Inflation Pressure on Rolling Loss in Cars. By 

GyadariRamesh, MallojiMallesham, Dr.VVRLS.Gangadhar 

In agust 2015 in this thesis, the effect of rolling resistance and 

overload on fuel consumption of automobile car tyres is 

discussed. Tyre/road friction modeling. By R. van der Steen 

in December 2007 this has been written in the scope of the 

CCAR project FEM Tyre Modelling. 

This project aims to realize a thorough base in 

modeling of a tyre using a finite element method Tyre 

cornering analysis using finite element analysis and 

comparison with experiment By Amolbanker, Sharadgoyal, 

G.Unnikrishnan , Tom Thomas The  purpose  of  the present 

study   is to use FEM to analysecornering force characteristics 

of radial tyre rolling over the drum. 

III. PROCESS DESCRIPTION 

Pro/ENGINEER is a computer graphics system for modeling 

various mechanical designs and for performing related design 

and manufacturing operations. The system uses a 3D solid 

modeling system as the core, and applies the feature-based, 

parametric modeling method. In short, Pro/ENGINEER is a 

feature-based, parametric solid and surface modeling system 

with many extended design and manufacturing applications. 

Pro/ENGINEER is the first commercial CAD system entirely 

based upon the feature-based design and parametric modeling 

philosophy. Today most software producers have recognized 

the advantage of this approach and changed their products 

onto this platform. 

A. Analysis Diagram 

The basic analysis diagram (as shown in FIG.1) of the process 

and its explanation is given as follows 

 
Fig. 1: Analysis diagram of process 

B. TYRE 

A tire (american english) or tyre (british english) is a rubber, 

ring-shaped vehicle component that covers the wheel's rim to 

protect it and enable better vehicle performance. Most tires, 

such as those for automobiles and bicycles, provide traction 

between the vehicle and the road while providing a flexible 

cushion that absorbs shock. 

C. RIM WHEEL 

The rim is the "outer edge of a wheel, holding the tire". It 

makes up the outer circular design of the wheel on which the 

http://www.just-auto.com/authors/matthew-beecham_id136
http://www.just-auto.com/authors/matthew-beecham_id136
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inside edge of the tire is mounted on vehicles such as 

automobiles 

D. Tubeless Tyres 

Tubeless tyres work by sealing the spoke well of the rim, 

either with a specially designed rim and spokes, or with a 

butyl/plastic strip. The valve is either a separate item sealed 

with an 'O' ring or part of the rim strip. The tyre is also air 

tight, this can be done either by adding rubber to the tyre 

material, or more commonly by coating the inside of the 

casing with Butyl rubber. 

E. Tube Tyres 

Tube tyres have an inner tube in between the rim and the tyre. 

It's this tube which has the air filled in it. When the tyre is 

punctured, it's the tube which loses air immediately and the 

tyre goes flat. This tube is doughnut-shaped and made of 

rubber. It has a valve which protrudes through a hole in the 

rim. To repair a punctured tube, it has be taken off from the 

tyre and rim completely. If a nail punctures the tyre tread, 

then the tube could have multiple punctures as the tube gets 

deflated and rotates within the tyre 

IV. ANALYSIS PROCEDURE 

A. Static analysis 

A static analysis calculates the effects of steady loading 

conditions on a structure, while ignoring inertia and damping 

effects such as those caused by time varying loads. A static 

analysis can, however, include steady inertia loads such as 

gravity and rotational velocity, and time – varying loadsthat 

can be approximated as static equivalent loads (such as the 

static equivalent wind and seismic loads commonly defined 

in many building codes ) 

SI.N

O 

MATERIA

L 

DISPLACEME

NT 

(mm) 

STRESS 

ANALYSIS(M

pa) 

1 STEEL 3.63 E-5 39.3 

2 
ALUMINI

UM 
4.46 E-5 28.2 

3 PEEK 2.56 E-5 22.8 

4 
EPOXY 

RING 
2.36 E-5 19.8 

Table 10.1: Result analysis of rim 

SI.NO TYRE COMPARISON 
DISPLACEMENT 

(mm) 

1 Inflated run flat tyre 0.25 E-5 

2 Deflated run flat tyre 0.0221 E-5 

 

V. ADVANTAGES 

1) 1) Even after they're flat, you can drive on them at a 

pretty good speed for up to 50     miles. 

2) They eliminate the need for a spare, a jack and other tire- 

changing tools, which may provide you with a little more 

trunk space. 

3) Better stability. 

4) Provides extra space in boot. 

VI. APPLICATIONS 

It is used in racing vehicles to avoid accidents during blowout 

is used in heavy duty trucks. 

1) It is used to drive over snow and mud. 

2) Used in special industrial and construction equipment 

such as skid loaders and fork lift trucks. 

VII. CONCLUSION 

The study has revealed is to design and develop the 

mechanism for run flat tire. Safe tyres are very important 

safety components on each and every vehicle. Not only are 

they important for steering and proper vehicle control, but 

also for speedy and effective response in the event of 

emergency and accident avoidance besides that, the use of 

this tyre seems to have a negative impact on dynamical 

interactions between the road and the vehicle body work. 

Furthermore, the obtained results show the necessity for more 

research on the matter, especially on distribution of contact 

pressure between tyres and road surface when tyres use 

rubber. 
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