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Abstract— In all the manufacturing industries, the coolant system in CNC machines is operated by electric drive. The regulate 

of coolant and flow control cannot be varied. The power consumption is also more in this case. Using electric drive coolant 

can be supplied only single machine. Our project aim is operate the coolant system using pneumatic drive. As per the 

requirements, the regulation of coolant flow can be controlled using air-operated diaphragm pump, sensor and solenoid valve. 

By using single pneumatic drive the coolant system multiple CNCC machines can be supplied. Considering the above facts 

pneumatic coolant system is studied and the circuit has been designed which facilities effective regulation of flow control. 

Basically the compressed air used to removal of scrapes during machine in, coolants on the surface of the work piece, etc. 

As air is ready available to use, consumption of compressed air is high in industries.  By implementing this project the usage 

of power consumption can be reduced. 
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I. INTRODUCTION 

Day by day modern engineering industries are developed fast. In this development automation of machineries is an important. 

Every aching is built with consideration of some design aspect in which power transmission system used in it has unique 

importance. Successful pore transmission enables the machine work is easy, more accurate and fast to minimize the down time. 

Most of the mechanical drives are bulky, complicated and has poor effectiveness due to rapid wear mating surface. 

Therefore fluid power systems are used in most of the modern machineries to achieve the successful result in power 

transmission. Fluid power can be divided into two basic disciplines. The media used for the system categorised as 1.Hydralysis- 

employing a pressurized liquid. 2. Pneumatics-employing compressed air. 

Fluid power energy in industries is used for transmission of power, through pressurized flow, in which controlled by 

using different element. The controlled supply is given to working element. The controlled supply is given to working element 

(that is cylinder of motor). The working element is linked with machine parts for desired movements.  

1) Power unit 

2) Working element or actuators 

3) Control unit 

4) Pipe, hoses and connectives. 

 
Fig. 1: Pneumatic Coolant System 

II. BLOCK DIAGRAM DESCRIPTION POWER SUPPLY 

The normal ac power is given to the system from the mains. 
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A. Compressor 

The fresh air is not sent directly to the compressor to use in the pneumatic system. First, it is filtered by filters then filtered 

atmospheric air is supplied to the compressor through the silencer to reduce the noise level. Then the air is compressed. 

B. Pneumatic Pump 

Air operated diaphragm pump are air- powered, reciprocating positive displacement with two pumping chambers. Two 

diaphragms certainly located in the chambers, separate the compressed air (dry air) in the flied being pumped (wet side). A 

shaft transmits the reciprocating motion of the diaphragm to the other. A valve (air motor) alternatively distributes the air from 

one diaphragm to the other; thus a reciprocating moment of the diaphragm is created. With each stroke fluid is discharged by 

one of the diaphragm while the opposite diaphragms suck new fluid into the expanding chamber. Check valves, two on the 

discharge side and two on the suction side, control and directly fluid flow. 

C. Working of a Pump 

In general pump is advice which converts the mechanical emery into pneumatic energy by lifting coolant water to higher levels 

here; Pneumatic energy refers to the potential and kinetic energy of an air. Pneumatic pumps are the energy absorbing machines. 

Since it requires mechanical power to drive. Lifting of coolant water to higher level is carried out by the action of air operated 

diaphragm pump 

D. Proximity Sensor 

Inductive proximity sensors operate under the electrical principle of inductance is the phenomenon where a fluctuating current, 

which by definition has a magnetic component, induces an electromotive force in a target object. An inductive proximity sensor 

has four components: The coil, oscillator, detection circuit and output circuit. When a metal object move into the inductive 

proximity sensor’s field of detection, eddy circuits build up in the metallic object. Magnetically push back and finally reduce 

the inductive sensor’ own oscillation field the sensor’s detection circuit monitors the oscillator’s strength and triggers an output 

circuitry when the oscillators became reduced to sufficient level. 

E. Solenoidal Valve- Normally Closed (NC) 

Most solenoid valve operates on a digital principle.   They   therefore   two   distinct states. Which are 1) when the coil is 

operated by an electrical current and 2) when thaw valve is resting (without electricity) Valve functions are defined by the 

resting position A solenoid valve is normally closed (abbreviated –NC) if there is no flow across the valve in its resting position 

(with no current on the solenoids contacts). 

F. Working Of Pneumatic Coolant System 

The working of the pneumatic coolant system setup comprise of following steps. This sequence of steps is followed for 

operating pneumatic coolant arrangement. These steps can be achieved by actuating the solenoids of the directions control 

value. 

1) Check for machine run 

2) Check for density 

3) Density input signals 

4) Output electrical signal to solenoid 

5) Powered by pneumatic drive 

G. Check for Machine Run 

When   the   machines   runs,   hall   sensor detects and checks for the assigned RPM limit and sends the signal to ECU. So that 

the pressure limit of coolant can be varied respectively. 

H. Check for the Density 

The sensor detects the density of the material component which is machined in the industry with the standards density. So that 

the type of material can be found and the discharge can be varied. 

I. Sensing Input Signal 

The two varied electric input signal from the sensors are given as input to electric control unit. 

J. Output Electrical Signal to Solenoid 

From the electric control unit (ECU) the output signals are sent to the power source. The power source increased the output 

voltage   as   per   solenoid   valve.   The normally closed solenoid valve, on energizing, opens and allows the air source to drive 

the diaphragm pump. 

III. ADVANTAGES 

 Increased speeds in whole production 

 Eliminate heat related failure of insert 

 Reduced chip from welding   and “built-up edge” in aluminium machining. 
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 Better chip control in low carbon steels. 

 Improved quality and speed of threaded holes. 

 Reduce or aluminates work hardening from peck drilling. 

 Improved tapping in tough materials. 

 Increased life of expensive custom tooling. 

 Improved auto-loading by eliminating chip problems 

 Increased tool life in abrasive materials. 

IV. CONCLUSION 

In order to reduce the wastage in the existing electrical pump and decided to replace it with air-operated diaphragm pump. 

Because the power utilized for compressing the air which is the main source for driving the diaphragm pump is far less than 

the electric drive. We have calculated the power consumption for both electric and pneumatic pumps and also determined the 

cost for power usage. For automation we have used an ECU (Electronic Control Unit) which gets the input signal from sensors 

and send the electric pulse to the solenoid valve whether to open during the machining or to close when the machine is off. The 

coolant system of CNC machine is studied and electrical pump is replaced with an air driven diaphragm pump comparatively 

higher. So the diaphragm pump is automated as required for operation and the cost of saving is analyzed. 
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