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Abstract— Hydraulic vehicle lifter is a device that uses force 

to lift heavy loads. The primary mechanism with which force 

is applied varies, depending on the specific type of jack, but 

is typically a hydraulic cylinder. Hydraulic vehicle lifter can 

be categorized based on the type of force they employ: 

mechanical or hydraulic. Mechanical jacks, such as car jacks 

and house jacks, lift heavy equipment and are rated based on 

lifting capacity for example, the number of tons they can lift. 

Hydraulic jack tend to be stronger and can lift heavier loads 

higher, and include bottle jacks and floor jacks. Hydraulic 

jacks depend on force generated by pressure. Essentially, if 

two cylinders a large and a small one are connected and force 

is applied to one cylinder, equal pressure is generated in both 

cylinders.    
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I. INTRODUCTION 

The word hydraulics is based on the Greek word for water, 

and originally covered the study of the physical behavior of 

water at rest and in motion. Use has broadened its meaning to 

include the behavior of all liquids, although it is primarily 

concerned with the motion of liquids. Hydraulics includes the 

manner in which liquids act in tanks and pipes, deals with 

their properties, and explores ways to take advantage of these 

properties. 

Although the modern development of hydraulics is 

comparatively recent, the ancients were familiar with many 

hydraulic principles and their applications. The Egyptians 

and the ancient people of Persia, India, and China conveyed 

water along channels for irrigation and domestic purposes, 

using dams and sluice gates to control the flow. The ancient 

Cretans had an elaborate plumbing system. Archimedes 

studied the laws of floating and submerged bodies. The 

Romans constructed aqueducts to carry water to their cities. 

Torricelli, French physicist, Edme Mariotte, and later, Daniel 

Bernoulli conducted experiments to study the elements of 

force in the discharge of water through small openings in the 

sides of tanks and through short pipes. During the same 

period, Blasé Pascal, a French scientist, discovered the 

fundamental law for the science of hydraulics. 

II. FABRICATION OF HYDRAULIC VEHICLE LIFTER  

The hydraulic vehicle lifting system consists of following 

parts 

 Jack 

 Sheet metal  

 Pascal’s law  

 Sheet metal processing  

 Hydraulic oil  

 Hydraulic Cylinders 

 O –ring  

A. Jack  

A jack, screw jack or jackscrew is a mechanical device used 

as a lifting device to lift heavy loads or to apply great forces. 

A mechanical jack employs a screw thread for lifting heavy 

equipment. A hydraulic jack uses hydraulic power. The most 

common form is a car jack, floor jack or garage jack, which 

lifts vehicles so that maintenance can be performed. Jacks are 

usually rated for a maximum lifting capacity (for example, 

1.5 tons or 3 tons). Industrial jacks can be rated for many tons 

of load.  

 
Fig. 1: Hydraulic Jack 

B. Sheet Metal 

Sheet metal is metal formed by an industrial process into thin, 

flat pieces. It is one of the fundamental forms used in 

metalworking and it can be cut and bent into a variety of 

shapes. Countless everyday objects are fabricated from sheet 

metal. Thicknesses can vary significantly; extremely thin 

thicknesses are considered foil or leaf, and pieces thicker than 

6 mm (0.25 in) are considered plate. Sheet metal is available 

in flat pieces or coiled strips. The coils are formed by running 

a continuous sheet of metal through a roll slitter. There are 

many different metals that can be made into sheet metal, such 

as aluminum, brass, copper, steel, tin, nickel and titanium. For 

decorative uses, important sheet metals include silver, gold, 

and platinum (platinum sheet metal is also utilized as a 

catalyst.) 

 
Fig. 2: Sheet Metal 
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C. Pascal’s Law 

Blasé Pascal formulated the basic law of hydraulics in the 

mid-17th century. He discovered that pressure exerted on 

fluid acts equally in all directions. Pressure in a confined fluid 

is trans-mitted undiminished in every direction and acts with 

equal force on equal areas and at right angle to a container's 

walls as shown in 

 
Fig. 3: Demonstration of Pascal Law 

D. Sheet Metal Processing 

In sheet metalworking, rolling is a metal forming process in 

which metal stock is passed through one or more pairs of rolls 

to reduce the thickness and to make the thickness uniform. 

The concept is similar to the rolling of dough. Rolling is 

classified according to the temperature of the metal rolled. If 

the temperature of the metal is above its recrystallization 

temperature, then the process is known as hot rolling. If the 

temperature of the metal is below its recrystallization 

temperature, the process is known as cold rolling. In terms of 

usage, hot rolling processes more tonnage than any other 

manufacturing process, and cold rolling processes the most 

tonnage out of all cold working processes. Roll stands 

holding pairs of rolls are grouped together into rolling mills 

that can quickly process metal, typically steel, into products 

such as structural steel (I-beams, angle stock, channel stock, 

and so on), bar stock, and rails. Most steel mills have rolling 

mill divisions that convert the semi-finished casting products 

into finished products. 

 
Fig. 4: Sheet Metal Rolling. 

E. Hydraulic Oil 

A hydraulic fluid or hydraulic liquid is the medium by which 

power is transferred in hydraulic machinery. Common 

hydraulic fluids are based on mineral oil or water. Examples 

of equipment that might use hydraulic fluids are excavators 

and backhoes, hydraulic brakes, power steering systems, 

transmissions, garbage trucks, aircraft flight control systems, 

lifts, and industrial machinery. Hydraulic systems like the 

ones mentioned above will work most efficiently if the 

hydraulic fluid used has zero compressibility. 

Anti-wear (AW) hydraulic oils are made from a 

petroleum base fluid and commonly contain the anti-wear 

additive Zinc dialkyldithiophosphate (ZDDP). This additive 

works to protect the hydraulic pump For example, AW 46 

hydraulic oils can be used to operate the hydraulic systems in 

off-road equipment such as dump trucks, excavators, and 

backhoes, while AW 32 hydraulic oils may be more suitable 

for colder weather applications like in a snow plow's pump. 
Under the heat of braking, both free water and water vapor in 

a braking system can boil into a compressible vapor, resulting 

in brake failure. Glycol-ether based fluids are hygroscopic, 

and absorbed moisture will greatly reduce the boiling point 

over time. Mineral oil and silicone based fluids are not 

hygroscopic.  

 
Fig. 5: Multi Viscosity Hydraulic Oil 

F. Hydraulic Cylinder 

A hydraulic cylinder is a complicated mechanical system that 

are used to provide linear force action and motion. Hydraulic 

cylinders are powered from externally pressurized hydraulic 

fluid. They are commonly used in equipment’s and 

machinery, such as construction equipment like excavators, 

dozers and material handling equipment’s like carry cranes, 

telescopic trucks etc.  

It consists mainly of cylinder barrel, piston and 

cylinder rod. The piston that is placed within the barrel is 

connected to the cylinder rod either by bolt or nut. The piston 

reciprocates producing linear force with compression and 

tension forces perfectly align in the rod’s axial direction. In 

the majority of applications, where bolts and nuts are used, it 

is the clamping force provided by torqueing of the bolt/nut 

plays major role which is crucial factor in determining the 

structural integrity of the joint. The wrong tightening is one 

of the most frequent causes of ductile rupture and a frequent 

cause of fatigue failure. 
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Fig. 6: Hydraulic Cylinders 

G. O – ring 

An O-ring, also known as a packing, or a tori joint, is a 

mechanical gasket in the shape of a torus; it is a loop of 

elastomer with a round cross-section, designed to be seated in 

a groove and compressed during assembly between two or 

more parts, creating a seal at the interface.  

The O-ring may be used in static applications or in 

dynamic applications where there is relative motion between 

the parts and the O-ring. pistons the O-ring material is 

vulcanized solid such that it is impermeable to the fluid or 

gas, and the O-ring material is resistant to degradation by the 

fluid or gas. 

 
Fig. 7: Illustration Of O – ring 

III. CONSTRUCTION 

Hydraulic vehicle lifter consist of the component such as four 

reducing size metal cylinder in a descending progression 

from 12 inch to 10 inch size, o ring, metal plates, steel pipes, 

synthetic hydraulic oil in multi viscous type. The metal used 

was mild steel having the thickness of 5mm then the outer 

body is gets firm position with welding joint. This method 

was followed by the shining the surface of the welded portion 

by the emery round tool. Then the top plate made of the mild 

steel is then made to close the bigger cylinder at the bottom 

also the plate is fixed at top to bear the upper cylinder. Then 

two small cylinder are attached with each other ate the closed 

side of the respective bigger cylinder of those two cylinders. 

On the top of the closed surface small cylinder the square 

shape pipe made of mild steel is fixed and this again it was 

followed by the four square shape pipe along with the handle 

able circular pipe is fixed and this setup is acts as the stand 

and also to handle the whole setup during the lifting action.  

 
Fig. 8: Construction of Hydraulic Vehicle Lifter 

Due to the consideration of the material is more 

important than any other process in the fabrication. The metal 

that are available in the sheet metal formation is more due to 

the larger availability and low cost. But the problem in the 

steel is about corrosion and higher amount of friction and 

surface roughness. Then all the hydraulic system will have 

the piston made of stainless steel material like the same 

method we also done it as per our requirement. The o ring is 

a plastic made component that will prevent the leak in the 

hydraulic system and hydraulic oil leak. This o ring primarily 

not available in the bigger size of we wanted so we created to 

our requirements. The hydraulic oil leakage was prevented by 

the application of the clamped o ring in its set up 

IV. LIFTING MECHANISM OF HYDRAULIC VEHICLE LIFTER 

First process in lifting is to make the all the required 

components should arrange as per the design. Then vehicle 

that required to lift should mount in soil region and hydraulic 

vehicle liter is placed below the vehicle and made it firm 

position. There should be adequate amount of space to place 

and operate the hydraulic vehicle lifter. Then the pressure and 

the related parameter should check and act as per the safe 

condition. When vehicle is initially at the fully loaded 

condition then the external hydraulic jack should place over 

the hydraulic vehicle lifter and it should be arranged with 

required amount of space. Without load condition this set up 

will be placed at normal previously said method and also the 

space for the operation should be adequate and it should be at 

proper position. 

By lifting the handle at the bottom the upper cylinder 

attached with the vehicle lower position where they present 

will applied its pressure down side and made it the hydraulic 

fluid move towards the lower part and made the lift in the 

proper direction of the lift. This is the proper working 

procedure of the hydraulic vehicle lifter. 
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Fig. 9: Hydraulic Vehicle Lifter 

V. CONCLUSION AND RESULT 

A. Conclusion 

A hydraulic vehicle lifter is a device used to carry large loads 

with the application of small force. Here we fabricated a 

hydraulic vehicle lifter which is operated on the basis of 

parallel jack mechanism will make lifting without application 

of lager man force.  

Quick lifting is one of the main advantage of this 

hydraulic vehicle lifter. It will also reduce the man power and 

large load can be lifted. Arrangement is also very useful for 

heavy loading vehicles and a single person can go on a long 

drive. having following advantages 

1) It requires simple maintenance cares  

2) The loaded light vehicles can be easily  

3) Checking and cleaning are easy, because of the main 

parts are screwed  

4) Handling is easy  

5) Manual power very less 

6) Repairing is easy 

7) Replacement of parts is easy  

8) No Oil wastage 
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