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Abstract— This project deals with the fabrication and 

analysis of a stair case lift, which can be used for lifting the 

disabled human, as we know that disabled human are an 

important part of the society that should be given the 

humanity help to increase their taking part in the practical and 

scientific fields. It is necessary to work hard to help this part 

of society to get better live. A stair lift chair is a mechanical 

device for lifting people up and down stairs. For sufficiently 

wide stairs, a rail is mounted to the treads of the stairs. A chair 

is attached to the rail. A person on the chair is lifted as the 

chair moves along the rail. Stair lifts chair are known 

variously as stair lifts, stair-lifts, chair lifts, stair gliders and 

by other names. This project is based on the design and 

development of an Automatic stair lift chair, using CAD and 

FEA Techniques. This stair chair will be used to lift the 

person who is unable to move on stair-case. 
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I. INTRODUCTION 

The disabled human are an important part of the society that 

should be given the humanity help to increase their taking 

part in the practical and scientific fields. There are different 

means to assist different disability types and the varying 

needs of daily functions. May be the ability of movement is 

the most important daily functions which any human need it 

because it is the base to perform the different works. So the 

automatic lift chair is an important means of transportation 

that gives the disabled the wanted movement. 

Automatic stair lift chair is often a requirement in 

new multi-storey, especially where wheel chair ramps would 

be impractical. A stair lift chair is a mechanical device for 

lifting people up and down stairs. For sufficiently wide stairs, 

a rail is mounted to the treads of the stairs. A chair or lifting 

platform is attached to the rail. A person on the chair is lifted 

as the chair or platform moves along the rail. This lift of 

course runs on electric power and consists of a motor two rails 

a sliding chair. This stair case lift can be mounted stock stair 

case where the civil actual size stair case lift will be on could 

with at which can be assembly, and mounted and wheel as 

disassembled and mounted. 

A. Types of Stair Lift 

1) Straight Stair Lift 

The straight stair lift attaches to the stair treads by way of a 

straight rail on which a chair can glide up and down. These 

lifts are suitable for those users who can walk, but not climb, 

and need to transport up and down themselves. 

2) Curved Stair lift 

In curved stair lift the rails are curved and takes turn while 

going upstairs which eliminates the use of straight stair lift in 

this type. This lift is suitable for the homes having more than 

one floor and the staircases having turns along their length. 

 

3) Standing Stair Lift 

The standing stair lift is a variation of the lift device. It can be 

used by people who can’t sit but are able to stand.  

4) Platform Stair Lift 

They are designed to be large and strong enough to hold a 

wheelchair, or in some cases, a small or mid-sized scooter. 

They are appropriate for individuals who can’t transfer from 

a sitting position in a chair or scooter to a chair in a standard 

stair lift.  

5) Vertical through Stair Lift 

This vertical “through floor” lift has a track that can attach to 

a wall as it traverses through a hole in the ceiling/floor. It is 

an option for a home that cannot accommodate an ordinary 

lift, for example, one whose staircase is too narrow or has a 

spiral shape design. 

B. Problems of Disability & Old Age 

Disability is part of the human condition. Almost everyone 

will be temporarily or permanently impaired at some point in 

life, and those who survive to old age will experience 

increasing difficulties in functioning.  More than one billion 

people in the world live with some form of disability, of 

whom nearly 200 million experience considerable difficulties 

in functioning. In the years ahead, disability will be an even 

greater concern because its prevalence is on the rise. This is 

due to ageing populations and the higher risk of disability in 

older people as well as the global increase in chronic health 

conditions such as diabetes, cardiovascular disease, cancer 

and mental health disorders.  

II. LITERATURE REVIEW 

Avinash V. Gaikwad, Pravin S. Ghawde, Sandip J. Kadam 

[1] This topic deals with the fabrication and analysis of a stair 

case lift, which can be use as Material Handling System. In 

this system they use DC motor for changing the polarity of 

the power supply which will make the motor run in reverse 

direction connected with the earlier, while the later will form 

the entire assembly run to in downward direction, with the 

help of Toggle switches and push buttons. In this model they 

used MDF (Medium density fire core hard plywood) for 

making stair, and saddle. From ANSYS analysis it was found 

that for maximum load of 5 kg deformation is 0.0089403mm 

with maximum stress 3.263 N/mm2. 

Prof B.B.Biswal [2] This project involves the design 

of an ergonomically designed electric wheelchair for 

domestic use by Indian old aged people. The product mainly 

consists of 3 modules viz. seat, links and frame. The design 

is validated by developing Digital Mockups of individual 

parts are generated in CATIA and are assembled to form the 

final product. Necessary simulations of the product are 

generated in virtual environment of CATIA.  
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Weijun Tao, Junyi Xu and Tao Liu [3] In this article, 

a review of electric-powered wheelchair with stair-climbing 

current technology is given and its future tendency is 

discussed to inform electric-powered wheelchair with stair-

climbing researchers in the development of more applicable 

and popular products. 

According to the author respective advantages and 

disadvantages of different types of electric-powered 

wheelchairs with stair-climbing are outlined for an overall 

comparison of the control method, cost of mechanical 

manufacture, energy consumption, and adaption to different 

stairs. Insights into the future direction of stability during 

stair-climbing are discussed as it is an important aspect 

common to all electric-powered wheelchairs with stair 

climbing. Finally, a summary of electric-powered 

wheelchairs with stair-climbing discussed in this article is 

provided.  

A S Shriwaskar and S K Choudhary [4] This paper 

presents stair climbing mechanism by which chair will climb 

on stair without any assistance. Project revels about synthesis, 

modeling and simulation of mechanism for guiding wheels 

for climbing mechanism. Mechanisms like four bar 

mechanism, single slider crank mechanism, double slider 

crank mechanism, etc., are used for transmitting motion, 

force, torque, etc... Generally a mechanism is designed for the 

desired performance output of the machine and these 

mechanisms are being used in case of climbing wheels. This 

project focuses on presenting the development of a stair-

climbing wheelchair. This wheel chair is adaptable to 

climbing and descending stair and slopes. Operation on level 

ground is similar to the operation of a conventional wheel 

chair. 

Murray J Lawn, Toshihide Sakai, Megumu Kuroiwa 

and Takakazu Ishimatsu [5] This paper focuses on presenting 

continued development of the “Nagasaki Stairclimber”, A 

dual section tracked stairclimbing wheelchair “the Nagasaki 

Stairclimber” has been developed in Nagasaki, a dual section 

tracked wheelchair capable of negotiating the large number 

of twisting and irregular stairs typically encounted by the 

residents living on the slopes that surround the Nagasaki 

harbor. A control system has been added to the proven dual 

track mechanism wheelchair. The control system provides for 

automation. Recent developments include an auto guidance 

system, auto leveling of the chair angle and active control of 

the front rear track angle. Future work includes the continued 

development of the control system with regard to improved 

automation, safety and general robustness. Further 

refinement is also requiredon reducing the weight of system. 

Harout Markarian [6] Wheelchair users face 

difficulties while crossing rugged terrains and sidewalks, as 

well as climbing up and down stairs. With the safety of the 

user as a main concern, the following concept will allow the 

occupant of the wheelchair to ascend and descend stairs while 

remaining safely on the seat. This conceptual design consists 

of two differential drive wheels and a two legged mechanism, 

in addition, it uses light weight material. Using Solidworks 

simulations, the dynamic analysis of the wheelchair is 

presented while it climbs the stairs. Finite element analysis is 

also performed on the wheelchair’s frame, along with DC 

motor power analysis and control system design.  

 

Mulik shriniwas, Salunkhe Rohit, Shaikh Shahrukh, 

Waghmode Dada, Swipnil Gaikwad[7] This article aims is 

developing a mechanism for easy transportation of heavy 

loads over uneven terrain. The need for such a system arises 

from day-to-day requirements in our society. Devices such as 

hand trolleys are used to relieve the stress of lifting while on 

flat ground; however, these devices usually fail when it 

comes to carrying the load over short height. Several designs 

were conceived that would allow a non-industrial hand trolley 

to travel over stairs, curbs, or uneven terrain while reducing 

the strain on the user. In our project the trolley is consisting 

the tri-wheel or tri-star mechanism eases the movement of 

trolley in irregular surfaces like holes, bumps, etc. 

III. IDENTIFIED GAPS IN THE LITERATURE 

Many researchers have presented their work on fabrication 

and analysis of stair chair, development of electric wheel 

chair for domestic use, mechanism of stair lift, and its 

climbing ability. Researches has also been carried out on the 

difficulties faced by disabled on stairs using wheel chair. 

Very limited and small amount of work for design and 

modification of electro powered stair climbing chair has been 

observed and there is still a need for further work. 

Understanding the problems by surveying and accumulating 

data from different available sources this work is mainly 

focused on modification of electro powered chair with stair 

case climbing ability. 

IV. PROBLEM FORMULATION 

This project is based on the requirement of people who are 

not able or find it difficult to move themselves on stair cases. 

As we know that disabled human are an important part of the 

society that should be given the humanity help to increase 

their taking part in the practical and scientific fields. It is 

necessary to work hard to help this part of society to get better 

live. So there is a need to design and develop an automatic 

stair lift chair which will make their difficulty easy and make 

them move through the levels. 

V. RESEARCH METHODOLOGY 

To design and develop an Automatic stair lift chair, using 

CAD and FEA Techniques. This stair chair will be use to lift 

the person who is unable to move on stair-case. The project 

involves the detailed study and getting the information from 

the sources available about stair lift chair. On the basis of data 

accumulated CAD model   and Finite Element Analyses will 

be performed. According to the data accumulated design 

calculations will be done .After that results will be discussed 

and design will be finalized. 

VI. CONCLUSION 

Our project involves the modification of electro powered 

chair with stair case climbing ability. As an autonomic and 

convenient assistance device for people with disabilities and 

the elderly climbing up and down stairs, electro-powered stair 

chair have attracted great attention By using the developed 

electro-powered Stair chair many patients with walking 

difficulties are able to descend the stairs conveniently to 

participate in several activities, which are beneficial to both 
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their physical rehabilitation and mental health. So this work 

will be an complete advantage to assist disabled and old 

people living in our society to move themselves on the stairs. 
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