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Abstract:-The main aim is to obtain an affordable device that enhances the life of those with reduced mobility, but paying 
special attention to those who do not receive any kind of economical help from the government. The idea is to be able to 
move the seat to the outside of the car so that one can seat with no special effort. Then, the mechanism, manually, performs 
the movements to bring it back to the inside. The concept of being manual is to avoid electronic devices that will surely 
increase the cost. This thesis work is focused on the design of a mechanism for the passenger’s seat of a maruti 800. The 
mechanism will facilitate the problems, when somebody with limited mobility enters the vehicle. 
 
 
I. INTRODUCTION 
 
It consists of the design of a mechanism for a car seat. 
The designed mechanism facilitates the entrance to 
the vehicle for people with reduced mobility. These 
people, who are not only disabled people but old 
people, people with temporary injuries, pregnant 
women or anyone else that in a circumstantial 
moment of life in which finds problems for some 
kind of body motion. First of all, it is important to 
identify the problems that normal car seats cause for 
people with limited mobility. Subsequently, there was 
the investigation and the approach of the possible 
solutions. The selection of the simplest one came 
afterwards. Thenext step was to model the 
mechanism in 3D with Autodesk Inventor 2012 and 
selecting a material capable of supporting these 
stresses without plastic deformation or breakage. This 
program was used to design the proper mechanism 
which simulates the required movements and to do 
Finite Element Methodssimulation. Once the 
maximum stresses were obtained, the safety factor 
was calculated and compared with the car criterion 
forsafety factor. If the criterion is not fulfilled, the 
design has to be reevaluated onterms of materials 
anddimensions to improve the mechanism. 
 
II. RELATED WORK (LITERATURE 

SURVEY) 
 
The aim of this project is to design a manual 
accessory that facilitates the entrance and the exit to a 
car for those challenged by limited mobility. Our 
major intent is to create a mechanism that, applied to 
the already existing seat in the car, must be able to 
perform all the required movements: going outside 
the car and back inside without being troublesome for 
the person sitting on it. The movements required can 
be seen in the sketches of Figure 1, Figure 2, Figure 
3, Figure 4 and Figure 5. 

 
fig.1 

 

 
fig.2 

 
fig.3 

 
Fig.4 

 
Revised Problem Definition 
The pavement’s step. For most people it means no 
special effort, but for a handicapped person it is in 
fact a big deal. In real life, the car is never completely 
flush to it. Anyone exiting the car has to cross the gap 
with the force of their arms. Figure 1 shows an 
illustration of this problem.  
This makes problems for people with certain reduced 
mobility, not only for handicapped people. The usual 
way of doing it would be: stepping down into the gap 
and later up into the car. For these people it is a really 
big effort. 
Customer needs: 
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III. CONCEPTUAL DESIGN: 
 

 
 

 
 
IV. PRELIMINARY DESIGN: 
 

 
 
V. DETAIL DESIGN-SUPPORTING 

BRACKETS 
 

 

VI. DETAIL DESIGN:  BEARING 
 

 

 
 

VII. PROTOTYPE AND IMPLIMENTATION 
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CONCLUSION 
 
Autodesk Inventor has been at the same time the best 
tool and the higher barrier of this project. It has given 
the opportunity of learning to use a professional 
program. The most important company in the world, 
when referring to car adaptation, uses this program in 
the development of their product. On the other hand, 
the project has been developed with the trial version 
of the program. This version looks like the original 
one and works like it except in the simulation 
environments. It does not permit to simulate correctly 
the screws and the welds. This has been the major 
handicap in this project.  
The solutions proposed were considerably acceptable 
for the aims of this project. The results obtained from 
the study were favorable.  
The critical parts are the four down legs, the middles 
disc and the pivots that support the wheels.  
The FEM analysis shows that all the pieces support 
the expected stresses after the redesign process. With 
the foot rest simulation is possible to perceive how 
the stress concentration works. In the first position we 

can see that 100kg generate 157.1MPa in the 
mechanism. In the foot rest simulation we can see 
that 7kg generate 148.1MPa. This is because the load 
is in cantilever and also because the dimension of the 
critical piece are really small. 
 
FUTURE WORK 
 
The visit to Autoadapt company was a guide in this 
project. The advice received from experts in the field 
was: “designing a nice extractable seat can take 
almost 5 years”. This means that there are many 
things that should be improved given the case that 
there were more time to work on the project.  
- In the beginning, a waist seat belt was considered in 
order to make sure that the person in the seat is not 
going to fall while the seat is in motion. It has not 
been added in the final result of the product. 
Nevertheless, it might be interesting to consider the 
installation of one in the future.  
- All the parts of the mechanism have been designed 
to be easily manufactured with the less expensive 
methods. Once the method is chosen, there are 
multiple ways of carrying out each process. The 
process selected depends on the material of the 
working tool, the kind of machine used, the way the 
machine works -if it is manual or automated-, and 
many other different possibilities that can be studied 
in more detail in order to find a better balance 
between price and accuracy 
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