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Abstract— Over the recent decades maintenance in 
automobile engineering become a challenging task among the 
engineers.  Saving economy has become the task of highest 
priority in our generation. Design modification of existing 
product allows the work as much as easier than the previous 
model. In this work, design and fabrication of motorized 
screw jack is fabricated to reduce the power consumptions 
and to decrease the human effort. Here the existing screw 
jack is modified as motorized screw jack to increase the 
human comfort. The motorized power jack can be widely 
used in low cost automation in manufacturing industries. The 
weight lifting is quick and effortless, which reduces the 
physical fatigue (tiredness) felt by the worker.

Index Terms—Clamp, Jack, Lead Screw.

I. INTRODUCTION

This paper deals with the design and fabrication of 
motorized screw jack which is used for lifting heavy 
automobiles, using the power from a dc motor. The project 
helps in reducing the effort as well as time taken to lift the 
load in comparison to the ordinary screw jack. It consists of 
a D.C motor, battery, worm gear arrangement and a 
screw jack arrangement.  A screw jack’s compressive force 
is obtained through the tension force applied by its lead 
screw. A square thread is most often used, as this thread is 
very strong and can resist the large loads imposed. These 
types are self-locking, which makes them more intrinsically 
safe than other jack technologies. This type of screw jack 
will be helpful for women and adolescents during the 
puncture to lift the vehicle when they have no means to 
serve. 

Electrical actuation is chosen here because the power 
obtained through this is comparatively high. The direction 
of the rotation of the motor is obtained by the pulse 
modulation from the control relay. Thus it is considered to 
be the most efficient and easy method to actuate. A scissor 
lift (jack) or mechanism is a device used to extend or 
position a plate formed by mechanical means. The term 
“scissor” is used since the folding supports are in criss 
cross “X” pattern. The extension or displacement motion is 
achieved by applying force to one of the supports and thus 
the elongation of the crossed pattern occurs. The force 
applied to extend the scissor mechanism may be hydraulic, 
pneumatic or mechanical means. Our objective is to actuate 
through electric mean.

II. MOTORIZED SCREW JACK

A. Scissor Jack

The scissor jack is used to lift the vehicle where the 
action is carried it out by mechanical, hydraulic or 
pneumatic means. Such a jack is a standard accessory with 
many cars. It consists of a diamond shaped frame having a 
nut on one side and a sleeve on the other. A screw is 
supported in the nut and the sleeve. Rotating the screw the 
nut moves towards or away from the sleeve depending 
upon the direction of the rotation, so that the vehicle 
supported on the jack is lifted or moved down. The jack is 
so designed that there is always sufficient friction in the 
screw to hold the jack from moving down under load. But
we are using the motor to rotate the screw for lifting the 
vehicle.

B. Screw Jack Mechanism

We have used ON/OFF switch in this project; the 
ON/OFF switch keys are interface with control circuit with 
battery. And we are connecting the DC motor with the 
mechanical model for the up and down movement.  When 
we switch ON, it will send a high pulse to control circuit 
then the control circuit activates the corresponding relay to 
rotate the DC motor in forward direction, so that the jack 
will move up. When we switch OFF, it will also send a low 
pulse to the control circuits its activating relay to rotate the 
DC motor in reverse direction so the jack will move down.  
Using this we can lift the load using power jack without 
human effort.

III. EXISTING PROBLEMS IN JACK

A. General Problems

i. Requires manual work.
ii. Leakage in hydraulic system.

iii. Delay in time.
iv. No self-locking.

B. Conclusion from Existing Problems

To increase the human comfort and to decrease the 
power consumption, we need to modify the existing design. 
Thus, we brought out an idea that the screw jack is actuated 
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electrically to reduce human effort. This idea is more 
favorable than any other means of actuation.

In comparison with hydraulic and pneumatic actuation, 
electrical actuation stands tall. Pneumatic actuation is equal 
to 10 man power while hydraulic equals 100 man power. 
But electrical actuation gives 500 man powers. This 
symbolizes the need for electrical actuation.

IV. TECHNICAL DETAILS

A. DC Motor Specifications

   Voltage = “12 V” (DC)
    Speed = “30 rpm”
    Power = “18 W”
    Length of the motor = “170 mm”
    Outer diameter of motor = “60 mm”

B. Jack Specifications

Height of Jack base = “218 mm”
Length of Jack base = “340 mm”

V. DESIGN AND FABRICATION

A. Clamper 

A clamp is a fastening device to hold or secure objects 
tightly together to prevent movement or separation through 
the application of inward pressure. Clamper views are 
shown in the Fig. 1.

Fig. 1. Clamper

The clamper here is used to hold the motor with the jack. 
It is the most important component of the motorized screw 
jack. In this project the clamper is being welded to the 
screw jack, it prevents the jack from vibrations produced 
from the motor.

B. Worm and Worm Gear Arrangement

Worm and worm gear arrangement is being employed in 
this innovative project. Worm is connected to the motor 
shaft while the worm gear is connected to the lead screw. 
Rotation of the lead screw is done by the worm gear. The 
worm gear arrangement is shown in the Fig. 2 and Fig. 3.

Fig. 2. Worm and Worm Gear Arrangement

Fig. 3. Worm and Worm Gear Arrangement 
(solid works)

C. Screw Jack

A Screw jack is a type of jack that is operated by turning a 
lead screw. In the form of a screw jack it is commonly used 
to lift moderately heavy weights such as vehicles as shown 
in Fig. 4 and Fig. 5.

Fig. 4. Scissor Pattern

Fig. 5. Scissor Pattern
(solid works)
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D. Fabrication Methods

 Drilling has been done on the base in order to fasten 
the bolts.
 Welding, the clamp has been welded to the jack in 

order to support the motor.
 Grinding, In order to obtain a good surface finish on 

the base and the clamp grinding has been carried out.

VI. EXPERIMENTAL SETUP

A. Design and Construction

A scissor lift (jack) or mechanism is device used to 
extend or position a plate form by mechanical means. The 
term “scissor” comes as from the mechanical utilized 
which is configured with linked, folding supports in a criss 
cross “x” pattern. The extension or displacement motion is 
achieved applying of force to one of the support resulting 
and an elongation of the crossing pattern, the force applied 
to extend the scissor mechanism may be hydraulic, 
pneumatic or mechanical (via a lead screw or rack and 
pinion system).

B. Details of Mechanism

When high pulse is given to the motor, the motor rotates 
in clockwise direction and when low pulse is given it 
rotates in anticlockwise direction. Thus the worm gear 
rotates and enables the lead screw to rotate in both 
directions as shown in Fig.6.

                Fig. 6. Motorized Screw Jack

VII. DESIGN CALCULATIONS

A. Design of screw jack

To find out the power of the motor that can lift load of 30 
kg 

We know that,
Major Screw diameter (do)   =12 mm
Pitch of screw (p)                  = 3 mm
Mean diameter,                       d = do - p/2                           
(1)
                                             = 12-3/2

                                         d = 10.5 mm

                               

  tan∞ = p/ π d                                                       (2)
tan∞ = 3/π x10.5

  tan∞ = 0.091

Assuming co efficient of friction, tan θ = 0.1
   Load to be raised                                  = 30 kg 
                                                             W = 300 N
  P = Effort required to raise the load
  P = W x tan (∞+θ) (3)
      = W x (tan ∞+ tan θ)/ (1-tan∞ x tan θ) (4)
     = 300 x (0.091+0.1)/ (1-0.091 x 0.1)
     =300 x (0.191/0.99)

P = 57.82 N

B. Torque required operating the screw

T=P x d/2 (5)
T =57.82 x10.5/2

T = 303.58x10-3 Nm
Since the screw moves in the nut at a speed of 65mm/min 

of speed of revolutions is minute is,
N = speed in mm/min/pitch in mm (6)
N = 65/3(pitch)

  N =21.6 (22 rpm)

C. Power of the motors required

p = T x ω (7)
Where ω is = 2 x π x N/60

                p = T x ω
                p = 303.58 x10-3 x 2 x π x 22/60
               p = 0.699 watts

VIII. RESULTS AND DISCUSSIONS

As per the design calculations motorized screw jack is 
fabricated and as shown in Fig. 7 and Fig. 8.

Fig. 7. Side Elevation

Fig. 8. Top Elevation
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Compare with ordinary jack, it possess self-locking 
property, No radial thrust acts since square thread is used, 
higher range of speed control is obtained.

IX. CONCLUSION

The motorized power jack can be widely used in low cost 
automation in manufacturing industries. The weight lifting is 
quick and effortless, which reduces the physical fatigue 
(tiredness) felt by the worker. The project carried out by us made 
an impressing task in the field of automobile and automobile 
workshops. It is very useful in the service stations. And also
reduced the cost involved in the concern. 

REFERENCES

[1] Lokhande Tarachand G. ,Chatpalliwar Ashwin S. And Bhotar Amar 
A., “Optimizing Efficiency of Square Threaded Mechanical Screw 
Jack by Varying Helix Angle”, International Journal of Modern 
Engineering Research (IJMER) Vol.2, Issue.1, pp. 504-508,  
Jan-Feb 2012.

[2] Prashant Kumar Srivastav, Vipin Kumar Pandey, Shailesh Kumar 
Maurya, Ajit Tiwari, Prof. Jawed Rafiq, S.K. Dwivedi, “Highly 
Efficient Motorized Screw Jack”, International Journal of 
Computational Engineering Research(IJCER) , Vol, 03, Issue 5, 
pp. 35-41, May- 2013.

[3] Bhandari, V.B. “Design of machine elements”, Tata McGraw-Hill 
Education, 2010. 

[4] Khurmi, R.S. and Gupta, J.K., “A Textbook of Machine Design”, 
Eurasia Publishing House (P.V.T) Ltd., 2005, 14th Edition, 
pp.12-30 ISBN: 81 - 219 -2537 – 1. 

[5] Rajput, R.K, “Strength of Materials” Revised Edition, S. Chand 
and Company Limited., 2010 , pp.1448 , ISBN 81-219-2594-0. 

[6] Shariff, Abdulla, “Hand Book of properties of Engineering 
Materials and Design Data For Machine Elements”, Dhanpat Rai 
& Co.(P) LTD, 2010.

[7] Bassani.R, “The self regulated  hydro static screw and nut”, 
International journal of Tribology (IJT), 1979, pp. 185-190, vol. 12,  
issue 4.

Maniam Ramasamy.S  is currently working in MAM 
School of Engineering, Trichy. He completed his B.E 
Mechanical Engineering in Karpagam University, 
Coimbatore and M.E, Manufacturing Engineering in 
Sri Ramakrishna Engineering college, Coimbatore. He 
is having 0.5 years of teaching experience in 
Engineering field. He is the member of  IAENG.

  

Kaviyarasu.P    is currently working in MAM School 
of Engineering, Trichy. He completed his B.E, 
Aeronautical Engineering in VSB Engineering 
College, Karur and pursuing M.E, Thermal 
Engineering in University college of Engineering 
(BIT Campus), Anna University, Trichy. He is having 
3.5 years of teaching experience in Engineering field, 
and presented research articles in four National 

conferences and one International conference. He is the member of ISTE 
and IAENG.

Luke Justin Johnson.G    is currently working in MAM 
School of Engineering, Trichy. He completed his B.E, 
Aeronautical Engineering in MAM School of 
Engineering. He is having 1.5 years of teaching 
experience in Engineering field. He is the member of  
IAENG.


