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Abstract : To increase the productivity and to overcome skilled labour shortage, most of the manufacturing industries are going for 

automation.  The main aim for us to select this project work is to acquire practical knowledge in the field of automation using PNEUMATICS. 

      In our project, “DESIGN AND FABRICATION OF PNEUMATIC GRIPPER”   the job is clamped automatically with the   

pneumatic cylinder .Here the pneumatic cylinder is screwed to the M.S. fabricated linkages which are screwed to form a structure 

like scissor. The piston rod of the cylinder is screwed to the opposite side of the gripper jaw. 

                   When the valve lever is turned ON, the 5/2 way DC valve directs the air to the air cylinder and the piston pushes the 

movable linkages plate to grip the load. The piston rod is return to original position, when the valve is turned   OFF.  

  

________________________________________________________________________________________________________  

I. INTRODUCTION  

  

INTRODUCTION                  In our technical education the project work plays a major role.  Every students is put in to simulated life particularly where 

the student required to bring his knowledge, skill and experience of the project work. 

 It helps how to evolve specifications under given constrains by systematic approach to the problem a construct a work 

device.  Project work thus integrates various skills and knowledge attainment during study and gives orientation towards application. 

 As the students solve the various problems exposed by the project work, the students get the confidence to overcome such 

problems in the future life.  It helps in expanding the thinking and alternatives for future applications. 

.  

  

EXPERIMENTAL SETUP  

This project consist of  

 

1. M.S Base Plate 

2. Pneumatic cylinder unit 

3.  Control Valve   
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Experimental Model   

  

  
Finalized Set up  

  

COMPONENTS AND DESCRIPTIONS  

   The pneumatic vice consists of the following components to full fill the requirements of complete operation of the 

clamping the work piece. 

                     1. Double acting pneumatic cylinder 

                     2. 5/2 way lever operated D.C. Valve 

                     3. Valve connectors 

                     4. Hoses 

DOUBLE ACTING PNEUMATIC CYLINDER CALCULATION: 

 Technical Data 

Stroke length  :  70mm=0.1m 

Piston rod  :  6 mm = 6 x 10ˉ³ m 

Quantity   : 1 

Seals   : Nitride (Buna-N) Elastomer 

End cones  : Cast iron 

Piston   : EN – 8 

Media   : Air 

Temperature  : 0-80 º C 

Pressure Range  :  12 bar 

 Lever   OPERATED DCV 

6.2 Technical data 

Size   : 0.635 x 10 ˉ² m(6.35mm or ¼ inch size) 

Port size   :  0.635 x 10 ˉ² m 

Max pressure range : 0 - 9 x 10 ⁵ N/m² 

Quantity   : 1 

 

                         A DC motor is any of a class of rotary electrical motors that converts direct current electrical energy into mechanical 

energy. The most common types rely on the forces produced by magnetic fields. Nearly all types of DC motors have some internal 

mechanism, either electromechanical or electronic; to periodically change the direction of current in part of the motor.  

DC motors were the first form of motor widely used, as they could be powered from existing direct-current lighting power  
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distribution systems. A DC motor’s speed can be controlled over a wide range, using either a variable supply voltage or by changing 

Small DC motors are used in tools, toys, and appliances.   

  

PRESSURE REGULATOR 

Technical Data 

Port size   : 0.635 x 10 ֿ² m 

Pressure   : 0-9 x 10 ⁵ N/m² 

Media   : Air 

Quantity   : 1 

 CONNECTORS 

                                           Technical data 

Max working pressure  : 10 x 10 ⁵ N/m² 

Temperature   : 0-100 º C 

Material    : Brass 

HOSES 

Technical data 

Max pressure   : 10 x 10 ⁵ N/m² 

Outer diameter   :  4 mm = 4x 10 ˉ ³m 

Inner diameter   : 2.5 mm = 2.5 x 10ˉ ³m 

AIR CYLINDER 
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VIEW –BASE UNIT 

 

  
 PNEUMATIC COMPONENTS  

 

 In engineering field, many machines make use of fluid for developing a force to move or hold an object.  A number of 

fluid can be used in devices and system.  Two commonly used fluids are oil and compressed air.  A system which is operated 

by compressed air.  A system which is operated by compressed air is know as pneumatic system.  

Discrete Control Logic

1. Pneumatic circuits
- Low forces

- Discrete, fixed travel distances

- Rotational or reciprocating motion

Main components: compressor, valves, cylinders

 
AIR COMPRESSOR  

 Compressor is a device which gets air fro the atmosphere and compresses it for increasing the pressure of air.  Thus the 

compressed air.  Thus the compressed air used for many application.  

 

 The compression process requires work in put.  Hence a compressor is driven by a prime mover.  Generally an electric 

motor is used as prime mover.  The compressed air from compressor is stored in vessel called reservoir.  Fro reservoir it be 

conveyed to the desired place through pipe lines.  
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FILTER  

 In pneumatic system, an air filter is used to remove all foreign matter.  An air filter dry clean air to flow without resistance 

various materials are used for the filter element.  The air may be passed thorugh a piece metal, a pours stone felt resin impregnated 

paper.  In some filters centrifugal action or cyclone action is used to remove foreign matters.  
PRESSURE REGULATOR  

 

 
 

 Constant pressure level is required for the trouble free operation of a pneumatic control.,  A pressure regulator is fitted 

downstream of the compressed air filter.  It provides a constant set pressure at the outlet of the outlet of the regulator.  The pressure 

regulator is also called as pressure reducing valve or pressure regulating valve.  

 

PNEUMATIC CITCUIT SYMBOL FOR SINGLE ACTING PNEUMATIC CYLINDER; 

 

        

   
 

Pneumatic cylinders (sometimes known as air cylinders) are mechanical devices which produce force, often in combination with 

movement, and are powered by compressed gas (typically air). 

To perform their function, pneumatic cylinders impart a force by converting the potential energy of compressed gas into kinetic 

energy. This is achieved by the compressed gas being able to expand, without external energy input, which itself occurs due to the 

pressure gradient established by the compressed gas being at a greater pressure than the atmospheric pressure. This air expansion 

forces a piston to move in the desired direction. The piston is a disc or cylinder, and the piston rod transfers the force it develops to 

the object to be moved. 

When selecting a pneumatic cylinder, you must pay attention to:  

 how far the piston extends when activated, known as "stroke"  

 surface area of the piston face, known as "bore size"  

 action type  

 pressure rating, such as "50 PSI"  

 type of connection to each port, such as "1/4" NPT"  
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 must be rated for compressed air use  

 mounting method  

 

 

 

 

 

 

 

 

 

 

 
Types 

Although pneumatic cylinders will vary in appearance, size and function, they generally fall into one of the specific categories 

shown below. However there are also numerous other types of pneumatic cylinder available, many of which are designed to fulfill 

specific and specialised functions. 

 8.11 Single acting cylinders 

Single acting cylinders (SAC) use the pressure imparted by compressed air to create a driving force in one direction (usually out), 

and a spring to return to the "home" position 

8.12 Double acting cylinders 

Double Acting Cylinders (DAC) use the force of air to move in both extend and retract strokes. They have two ports to allow air in, 

one for outstroke and one for instroke. 

Other types 

Although SACs and DACs are the most common types of pneumatic cylinder, the following types are not particularly rare: 

 Rotary air cylinders: actuators that use air to impart a rotary motion  

 Rodless air cylinders: These have no piston rod. They are actuators that use a mechanical or magnetic coupling to impart 

force, typically to a table or other body that moves along the length of the cylinder body, but does not extend beyond it.  

Sizes 

Air cylinders are available in a variety of sizes and can typically range from a small 2.5 mm air cylinder, which might be used for 

picking up a small transistor or other electronic component, to 400 mm diameter air cylinders which would impart enough force to 

lift a car. Some pneumatic cylinders reach 1000 mm in diameter, and are used in place of hydraulic cylinders for special 

circumstances where leaking hydraulic oil could impose an extreme hazard. 

 Pressure, radius, area and force relationships 

Although the diameter of the piston and the force exerted by a cylinder are related, they are not directly proportional to one another. 

Additionally, the typical mathematical relationship between the two assumes that the air supply does not become saturated. Due to 

the effective cross sectional area reduced by the area of the piston rod, the instroke force is less than the outstroke force when both 

are powered pneumatically and by same supply of compressed gas. 
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The relationship, between force on outstroke, pressure and radius, is as follows: 

 

This is derived from the relationship, between force, pressure and effective cross-sectional area, which is: 

F = p A\, 

 
With the same symbolic notation of variables as above, but also A represents the effective cross sectional area. 

On instroke, the same relationship between force exerted, pressure and effective cross sectional area applies as discussed above for 

outstroke. However, since the cross sectional area is less than the piston area the relationship between force, pressure and radius is 

different. The calculation isn't more complicated though, since the effective cross sectional area is merely that of the piston less that 

of the piston rod. 

For instroke, therefore, the relationship between force exerted, pressure, radius of the piston, and radius of the piston rod, is as 

follows: 

 

Where: 

F represents the force exerted  

r1 represents the radius of the piston  

r2 represents the radius of the piston rod  

π is pi, approximately equal to 3.14159.  

 

POLYURETHANE TUBE ; shortly say PUN tube; 

 

 

 Manual operations involving heavy lifting.  Pushing or pulling motions can be firing for the operations and can induce a 

monotony which results in lowered production.  Cylinders have been designed to carry out these movements with a pre – determined 

force and stroke and can be fitted to synchronize with operation cycles of many machines  it is worth wile to examine the existing 

plan and methods of movement and to consider the numberous mechanical applications which the range of pneumatic cylinders 

make possible.  Quality is to keynote of air cylinder.  Engineer them into you production setup to get the last ounce of power, speed 

and efficiency to save time, space and money.  

 In order to automate the air flow in our system we have to provide an electrically controlled valves.  Electrical devices can provide 

more effective  
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control, less expensive interlocks having many additional safety features and simplified automatic sequencing when a machine must 

operate in a hazardous area, remote actuation is a desirable.  The operator can provide satisfactory control though electrical devices 

from a remote point with in a safe area, uding a semi automatic system and these electrical flow control devices are also in use in 

full automation by providing proper action signals.  

CONCLUSION 

 
       By doing this project PNEUMATIC GRIPPER“” we have gained experience in fabrication and we have gathered practical 

experience by welding the structures . 

     By doing this project we gained the knowledge of pneumatic system and how automation can be effectively done with the help 

of pneumatic system. 

  It is concluded that any automation system can be done with the help of micro controller & pneumatic system. We 

have successfully completed the project work on using pneumatic control at our Institute. 

   It will be of no doubt that pneumatic system will be an integrated part of any automation process in any industry. 

Once again we express our sincere thanks to our staff members. 
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A article presented on the approaches taken to integrate a novel anthropomorphic robot into a humanoid robot by G. BRETTHAER, D. OSSWALD, 

MARTIN, C. BURQHART, R. MIKUT, H. WORN [1]. Which enables a robot hand to be used in and environment built for human are presented. Starting 

from a design that look like the human hand regarding size and moving ability. A mechatronical low level control system is provided with reliable and 

stable controllers for joint angles and torques. A high level system is connected with a low level system to coordinate fingers of humanoid robot are 

presented. CHIARA LAMNI and MACRO CECCAVELLI has analyzed the mechanisms in two-finger gripper to create an optimum design procedure [2]. 

The design has optimized by using fundamental characteristics of grasping mechanisms. Originally a multi objective optimum algorithm was used by 

considering four different functions. Those objective functions include encumbrance of grasping mechanism, acceleration and velocity of gripper. This 

new algorithm achieves a kinematically optimized design of gripper mechanism. III. WORKING PRINCIPLE 
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