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Abstract— Oil Filling System For Engine Hydro-Mounts is 

completed automatically by the pneumatic and servomotors. 

Its pneumatic system was designed, its working principle 

was analyzed, and the PLC control system was designed 

according to the control requirements to the pneumatic 

system. The Schneider PLC of Modicon LMC058 was 

selected and a programming software was used to program 

the system control process. Using PLC control pneumatic 

system, can be very easy to meet process requirements, 

improve greatly the system stability, reliability, automation 

level. 
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I. INTRODUCTION 

Automatic Oil Filling for Engine Hydro-Mounts is 

achieved by using Pneumatic control of mechanical devices. 

Clamping and movement is an important part of the 

automatic oil filling system, It is achieved well by using 

Pneumatic control of the mechanical device [1]. PLC 

(Programmable Logic Controller, referred to as PLC) is 

digital operation of electronic system designed for 

applications in industrial environments. Integrating 

computer technology, automatic control technology and 

communication technology, it becomes the core equipment 

to achieve stand-alone, workshops and factory automation. 

It has advantages of high reliability, strong anti-interference, 

flexible combination, simple programming, and easy 

maintenance [2]. Modicon LMC058 series programmable 

controllers and other components were used to constitute 

electrical control system for Pneumatic system and 

servomotors of work piece turnover device of automated 

system to meet the control requirements. 

II. SYSTEM DESIGN 

A. Process Flow of System: 

Oil filling system for Hydro-Mounts should firstly clamp the 

Hydro-Mount and then move towards workplace and then 

evacuation, oil filling and packing is done. 

Place the Hydro-Mount→ Clamping the work 

piece→ Move towards workplace→ nozzle comes forward 

and then comes down for evacuation  → Then Oil filling→ 

Taking nozzle back to position→ putting ball for 

packing(Force is provided by servomotor) →Taking 

assembly back to position(away from workplace) 

→Releasing the Hydro-Mount  

  Thus cycle is completed. 

To meet above requirements, the work piece 

turnover device tend to adopt Pneumatic system and 

servomotors for better control. 

 

Fig. 1: Process Flow Diagram 

B. Description Of Hardware 

1) Modicon C058 Motion Controller 

 High performance 

 Speed control 

 High speed counting 

 Communication network 

 

Fig. 2: Modicon LMC058 Motion Controller 

The Motion controller Modicon LMC058 is the 

optimum solution for axis control and positioning, including 

automation functions. Part of Schneider Electric's “Flexible 

Machine Control” concept, it meets the needs of a wide 

range of applications in all Business sectors. This motion 

controller is designed for machine manufacturers (OEMs) 

who require synchronized axes, focusing on applications 

such as packaging, conveying and storage machines, metal 

and wood working machines, etc. and offers high 

performance solutions for velocity control, counting, axis 

control and communication functions. 

To this end, the LMC058 master motion controller 

includes as standard: 

(1) CAN open master 
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(2) CAN motion master dedicated to control of up to 8 

synchronized axes, with a performance of 2 ms for 

4 axes With Motion controllers Modicon LMC058, 

Lexium 32 and Lexium SD3 drives, and BSH and 

BDH servo motors, Schneider Electric offers a 

complete, high performance and cost-effective 

solution. 

2) Pneumatics 

Pneumatic systems in fixed installations, such as factories, 

use compressed air because a sustainable supply can be 

made by compressing atmospheric air. The air usually has 

moisture removed, and a small quantity of oil is added at the 

compressor to prevent corrosion and lubricate mechanical 

components 

Pneumatic cylinders (sometimes known as air 

cylinders) are mechanical devices which use the power of 

compressed gas to produce a force in a reciprocating linear 

motion. In Oil filling system for Hydro-Mounts Pneumatic 

cylinders are mainly used for clamping and movement.

 

Fig. 3. Pneumatic Cylinder 

Four Pneumatic cylinders are used in this system. 

For  

 Clamping 

 Work piece Movement 

 Nozzle horizontal movement 

 Nozzle vertical movement 

3) 5/2 port double solenoid DCB 

Directional control valves are one of the most fundamental 

parts in hydraulic machinery as well and pneumatic 

machinery. They allow fluid flow into different paths from 

one or more sources. They usually consist of a spool inside a 

cylinder which is mechanically or electrically controlled. 

The movement of the spool restricts or permits the flow, 

thus it controls the fluid or air flow. 

Directional control valves can be classified 

according to 

 number of ports 

 number of positions 

 actuating methods 

 type of spool 

They are generally specified using the number of ports 

and the number of switching positions. It can be represented 

in general form as np/ns, where np is the number of ports 

connected to the direction control valve and ns the number 

of switching positions.In Oil filling system for Hydro-

Mounts 5/2 DCV are used. 

4) Servomotor 

A servomotor is a rotary actuator that allows for 

precise control of angular position, velocity and 

acceleration.[1] It consists of a suitable motor coupled to a 

sensor for position feedback. It also requires a relatively 

sophisticated controller, often a dedicated module designed 

specifically for use with servomotors. 

Servomotors are not a specific class of motor 

although the term servomotor is often used to refer to a 

motor suitable for use in a closed-loop control system. 

Servomotors are used in applications such as 

robotics, CNC machinery or automated manufacturing.Two 

servomotors are used for pressing ball and one for oil 

feeding. 

 

5) Sensors 

A sensor is a transducer whose purpose is to detect .some 

characteristic of its environs. It detects events or changes in 

quantities and provides a corresponding output, generally as 

an electrical or optical signal.The different types of sensors 

used are- 

 Proximity Sensor 

 Vaccum Pressure Switch 

 Electric Stoppers 

III. CONCLUSIONS 

In this paper “PLC Based Oil filling system for Hydro-

Mounts” is presented. In conventional method oil was being 

filled but because of air bubbles present in Hydro-Mounts, 

its performance was getting affected and causing loss of 20 

to 25% of production. Hence this new method is adopted in 

which firstly evacuation is done and then proper oil filling is 

done which result in decrease in faulty production of Hydro-

Mounts and increase in its Performance. 
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