






ABSTRACT
Automation is today a need of every industry and is extensively used for each and every process. Drilling
process requires clamping initially and thus require at least three kinds of operations, clamping the work piece,
drilling and then unclamping. In that respect a case study is used to automate this process with the help of
feasibility of operation, reliability, and elimination of human error.
Keywords: Electro-Hydraulics, Direction Control Valves (DCV), Double Acting Cylinder, Pump unit, Relay/
Contactor, Valve Solenoid, Limit switch
INTRODUCTION
these technologies, Fluid Power is unique. Fluid power has played very crucial role in the rapid growth of several
and electrical components.
hydraulics, “oil” is used as working medium to transmit energy at different required pressures. The word, Hydraulics,
is derived from a Greek word “Hudour” which means water. Hydraulics can be used at high pressure as compared
to pneumatics. It is generally used in manufacturing industries for mass production of goods.

Figure 1: Structure of Hydraulics
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Figure 1
and a hydraulic power section. The signal control section is responsible to activate valves in the power section.
The Hydraulic power unit (power source) provides the energy required for the hydraulic installation. It’s most
may act as a carrier for devices like direction control valve.
et. al[1] used
Electro-Hydraulic Servo Actuator
used for system modeling using parameter estimation technique. Fraiser[2]in his paper mechanized the existing drill
and blast-method using hydro-powered drill jigs in the regions of South African narrow reefs. Vaida et. al.(2012)[3]
carried out engineering studies by using features, the convenience and dependence on control and power section.
pressure and hydraulic power. Vijay[4] has researched on Position Control Electro-hydraulic Linear Actuator for
controlling the motion of helicopter. Based on mathematical modeling, models of the actuator and its components
are made using Matlab/Simulink.
CASE STUDY
A work piece is to be drilled and it is to be clamped by two position. Continuous system is to be developed.

Figure 2
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Figure 3: Functional Diagram

Figure 4: Electro-Hydraulic Circuit

Y4),make switch(K1,….k4) are used. When power is supplied through power section , K1 will actuate, resulting in
the actuation of Y1 solenoid and thus cylinder A will execute forward motion. Cylinder A will clamp the work piece.
Then as piston of A reaches Limit switch LS1, K2 (refer to Figure 4) and similarly Y2 will actuate and cylinder B
will execute forward motion through LS3 (drilling operation). When piston reaches LS2, it will ignite K3 and Y3
will force the cylinder B to move back (after drilling). Finally, LS3 will actuate K4 and unclamping of work piece
takes place through Y4.
SCOPE OF STUDY
Conventional drilling employs man-power. In this paper, we have used Electro-Hydraulics, which is the
combination of electrical and hydraulic components to automate the process of drilling very easily. It is very
advantageous in respect of each and every factor such as minimizing human error, reduction of time consumption,
reliability, and cheeper. The main goal of this study is to automate the operations of drilling and achieve a better
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pressure more than 500 bar are required. Hydraulic application has proliferated into vast areas like automotive
industries, machine tool manufacturers, power transmission, chemical industries, oil and petrochemical industries,
gas industries, even in defense systems, marine and mining plants, etc. So the list of application never ends and on
their basis, we can easily predict its future.
RESULTS AND DISCUSSION
All the operations required in the given case study are successfully automated through simulation;
Time of operation is reduced to great extent as compared to the conventional process;
Operation is very economical for mass production;

CONCLUSION
Human error is completely eliminated thus diminishes the risk factor;
FluidSIM is used for simulation;
Any logic can be developed using following approach.
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