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Abstract: 
In the section of automobile maintenance and servicing and  repairing p rocess is generally common for all vehicles. Lifting 

mechanis m provided for two wheeler is min imum compared with four wheeler. Th is project aim to satisfy the inconvenience in 

handling two wheeler servicing. The core idea comes from the servicing tools which exist in large scale servicing/automobile 

industries, but these are huge in size and it depends on the external power sources. Hence it is decided to implement these s ervice 

tools without using any air compressor/pump operated by electric current. Wo rker/mechanic can able to lift and repair the two 

wheeler by rotating at 360 degree and standing at a single point. A motorized screw actuator is easy for operating, safe and able to 

lift and lowering two wheeler without spending much effort by using DC motor. Mild steel is used to the crane structure and 

adaptive pole clamp is used to lock the vehicle. Before moving to the prototype the design criteria is solved using soft ware s like 

CATIA and analyzed by using ANSYS. 
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I. INTRODUCTION 

 

In automobile service and maintenance, Servicing and 

repairing process is common for all kind of vehicles. Now a 

day it makes easier to working a vehicles by help of advance 

mechanis ms for shifting, moving and lifting process. But these 

lifting mechanis ms are available widely for four wheelers not 

for two  wheeler. We desired to satisfy the inconvenience in 

handling two wheeler servicing. Servicing tools exist in large 

scale servicing center/automobile industries are too big in size. 

Also it depends on the external power sources like air 

compressor, pumps etc,. We decided to implement the service 

tool with more comfort by lifting two wheeler to the height of 

the workbench. It is designed mainly for the purpose of 

improving convenience for two  wheeler workers. It is 

necessary in now a day because as the production of vehicles 

is increased steadily day by day not decreased as much. So 

this is need to advancement technology in the field of 

automobiles. Th is kind of compatible instrumental tool is 

helping in the work of servicing and repairing. More vehicles 

can be seen at a small interval of t ime by adapting a vehicle to 

this device. 

 

II. TOPOLOGY OPTIMIZATION 

 

In order to achieve height of workbench level for lifting a two 

wheeler it needs electric motor to rotate ring  shaft for lift up 

the two wheeler. And bearing is used to rotate ring shaft in 

360 degree. Both of threaded shaft and arm is connected by a 

part which is fixed in  an arm but screwed by a shaft. 

Adaptable pole clamp is used to lock the two  wheeler with 

lifter. It  ensures that the various types of two wheeler are 

handle by this tool. 

 

III. MODELING AND CONS TRUCTION 

 

Tests have proven that the jack has the tendency to buckle 

under the weight it is promoted to withstand. For this reason, 

we have to developed the system which can used with toggle 

jack is automatic in  operation. That means with the help of the 

electric motor. For this motor we have to use the vehicle 

battery is as source. In this, vehicle battery should be some 

torque which is required to overcome the thread friction and to 

raise the load. The torque is essential to lift  the vehicle 

upwards in without any slow process and without any jerking. 

 

 
Figure. 1. Outline sketch 

 

IV. MOTORIZED SCREW ACTUATOR 

 

The motorized screw jack has been developed to cater to the 

needs of small and medium automobile garages, which are 

normally man powered with minimum skilled labor. In most 

of the garages the vehicles are lifted by using screw jack.  This 

needs high man power and skilled labor. In order to avoid all 

such disadvantages, the motorized jack has been designed in 

such a way that it can be used to lift the vehicle very  smoothly 

without any impact force. The operation is made simple so 

that even unskilled labor can use it  with ease. The d.c motor is 

coupled with the screw jack by gear arrangement. The screw 

jack shafts rotation depends upon the rotation of D.C motor. 

This is a simple type of automat ion project. The operation 
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remains tobe an essential part of the system although with 

changing demands on physical input, the degree of  

mechanization is increased. 

 
 

Figure. 2. Motorized Screw Actuator  

 

V. DES IGN CALCUATIONS 

 

The weight to be lifted is 500kg 

Let us find out the effort required by the screw jac k. 

Requirement of designs 

Load w=500Kg = 4905N  

Length of the links=400mm. 

Factor of safety=5  

Design of Threaded Screw 

Material =EN24  

Permissible Tensile stress (σt ) =500N/mm 

=500/f.o.s=>500/5= 1 00N/mm 

Permissible shear stress ( τ )=250N/mm  

=250/f.o.s.=>250/5=50N/mm 

Length of Screw 

1000 + ( 2 x 50 )= 1100 mm 

The 50 mm distance in above calculation given for the lever 

attachment, 

Length of the Lever 

Assuming 300 N force easily applied by human,  

Length of lever = T / 300  

L= ( 26703.38 / 300 ) 

For easy operation we take a length 200 mm. 

 

VI. CAD DES IGN 

 

The lift ing mechanis ms are evolved by step by step in 

modifying the parts attached in the instrument. Most of the 

lifting instrument like the scissor jack and any workbench are 

always large in size and also complex in  construction. This 

kind of drawbacks are overcoming by this design, these points 

are fo llowed while begin  the work of machin ing. But, before 

finalize the project dimensions, a lot of software works are to 

be done which comprises a position of placing the components 

(ie.) Which products are where to be p laced Fig 3 exp lains 

about the model construction of the working of the lift ing  

 

 
Figure. 3. Final catia design 

 

VII. ANALYS IS 

 

The expected final output is to be lifting the weight of 200 kg 

which is the min imum required task of this design. The total 

weigh is to be fall only in the loading bed. It  could be 

analyzed whether it  can withs tand that specific weight or not 

by the help of software like ANSYS. From the result of 

analyzed report, the lifting arm is having the tendency of 250 

kg.  

 

1) Toggle jack is used in material handling to save the material 

handing cost.  

 

2) This device helpfu l to handle material in different position 

and level.  

 

3) It is also used to load and heavy jobs on the machine table.  

 

4) It  is raise and lowers the load in  small efforts as compare to 

other manual material handling devices.  

 

5) It is transport the job and also lifts the job for required 

height.  

 

6) The maintenance required is very less.  

 

7) It is not required skill worker.  

 

8) It is not consume more power.  

 

 
Figure. 4. Analysis view of support beam 
 

 
Figure. 5. Analysis view of ARM 
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VIII. ACTUAL MODEL 

 

 
Figure. 6. Actual model  

 

IX. CONCLUS ION 
 

 Two Wheeler Work Bench is constructed from 

quality components thus ensure higher durability. It  will 

become at most competitive prices.  

 This project is an attempt to provide the compatible 

workbench mainly fo r the two wheelers.  

 This was an attempt to design and implement this 

new equipment that will help us into the future this system is 

considerably improves the working efficiency in the field of 

vehicle maintenance by using this device we can reduce more 

time consumption for repairing or servicing the motorcycle or 

bikes more power supply can be saved by using this kind of 

mechanis m than instruments like sky lifter and scissor jack 

used in the large scale automot ive industries.  

 There is no need of any skilled workers to operate 

this technology which is used to increase the better efficiency 

and performance. The cost efficiency is also cheaper than the 

other equipments.  
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