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Abstract: 

Machine Slide Control with Servo Motor Instead of Conventional Hydraulic System is an adaptive sliding mode controller based 

on characteristic model is designed to overcome the detrimental effect of large inertia ratio and large range varying inertia  in high 

accuracy servo systems. The servo system discrete characteristic model is adopted for the controller designed instead of usin g the 

traditional mechanism model. The position controller is constituted by an adaptive equivalent controller based on identificat ion 

parameters and an improved sliding mode controller, and the stability of the closed -loop system is analysed. The experimental 

results show that the proposed controller can adapt to large range varying inertia, and improve the dynamic performance and  

steady state precision of servo systems Instead of Conventional Hydraulic System.  
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I. INTRODUCTION 

 

In machine slide control using hydraulic system but in this 

system required many fault and problem like vibration, oil 

leakage, noise, loss power, component does not properly work, 

etc. Now a day servo motor is more commonly used as a 

hydraulic system. Because of servo motor is a main advantage 

capacity to hold its position and it is helpful in position control 

in slide. Servo motors are used in the servo drive system and it 

is an accurate or highly dynamic. The feedback to the motor is 

through a resolver is used in analogue sensor of rotation or 

encoder is used to digital sensor of rotation. A servo motor is 

controlled by a servo encoder, possibly with a shaft controller.  

Servo motor does not get over heated during operation 

resulting into low loss of power resulting into efficient 

operation. Machine slide controller using servo motor is a fully 

automated slide control that also avoids any fault and is 

capable of without the need of any human interaction. Machine 

slide controller by hydraulic system is using many number of 

equipment like a hydraulic pump, oil filter, 3 phase induction 

motor, relief valve, not return valve, solenoid valve, oil tank, 

oil level indicator, etc. But now a day servo motor is using in 

the machine slide controller instead of conventional hydraulic 

system and it is less equipment use compare to the hydraulic 

system. In machine slide controller using servo system is use a 

servo motor, servo drive, single phase induction motor and 

gear box. 

 

II. BLOCK DIAGRAM 

 
Figure1. Block Diagram 

The Fig.-1 shows the block diagram of the “Fully Machine 

Slide Control with Servo Motor Instead of Conventional 

Hydraulic System”. In this system comparator is compares the 

input signals with the control signal fed from feedback device. 

Depending on comparison a signal sliding mode controller 

adjust the speed of the servo motor. Servo motor speed is 

detected by the sensors and delivered it to feedback device for 

smooth controlling operation to get desired results. This power 

is given to the micro controller which is controlled the whole 

device and operate automatically. There is used sensor it can 

be sense or detect the object and protect against damaged.  The 

servo motors are used for moving the shaft or slide of machine.  

Modern servomotors use rotary encoders, either absolute 

or incremental. Absolute encoders can determine their position 

at power on, easily work and compact size. Incremental 

encoders are simpler, cheaper and work at faster speeds, 

incremental systems. 

III.  

IV. MAIN COMPONENTS  

In this device there are main two parts like 

 

1. Servo Motor 

2. Servo Drive  

 

1. SERVO MOTOR 

Servomotor is a rotary or linear actuator, so this is allows for 

control of angular and linear position, velocity or 

acceleration. It consists of a suitable motor coupled to a sensor 

for position feedback. It is also requires a relatively controller, 

often a dedicated module designed specifically for use with 

servomotors. Servomotors are not use a specific class of motor. 

The term servomotor is often used to refer to a motor suitable 

for use in a closed loop control system. Servo motors are used 

in many applicat ions like a robotics, CNC machine, 

automation, manufacturing, machine tool, etc.  

 

SERVO DRIVE 

Servo drive is the special electronic amplifier used to power 

electric servo systems. The servo drive monitors the feedback 
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signal from the servomechanism and continually adjusts for 

deviation from expected behaviour. It is provide a fully dig ital 

control over position, velocity or torque for synchronous, 

asynchronous, and linear or torque servo motors. Servo drives 

a wide selection of power sizes that are flexib le to work with a 

variety of machine designs. Servo drive is the high dynamic 

and reliab le, easily for operation of demanding industrial 

environment, optimize to the servo motor.  

 

Mechanism of Servo Motor  

Servomotor is a closed loop servo system, that it is uses a 

position feedback to control its motion and control of   

position. The input signal of servo system is a either analogy or 

digital, and controlling of the output shaft. Servo motor is 

connecting with the encoder to provide position and speed 

feedback. In the servo motor simplest case of the position is 

measured. The measured position of the slide or shaft is 

compared to the command position, the external input to the 

controller. If the output position differs from that required, 

an error signal is generated which then causes the motor to 

rotate in either direction, as needed to bring the output shaft to 

the appropriate position. As the positions approach, the error 

signal reduces to zero and the motor stops. The very simplest 

servomotors use position only sensing to the potentiometer of 

the servo motor. Servo motor is rotates at full speed. 

 

V. ADVANTAGES  

 

1. Non skilled person can also operate.  

2. Smooth rotation at low speeds. 

3. Low cost drive. 

4. High efficiency. 

5. It is economical. 

6.    Compact in size and portable. 

7.     No any fuel cost. 

8. No vibration  

9. Noise free. 

10. Freedom from long & complicated  

 

VI. CONCLUS ION 

 

This paper has presented the design Controller for a servo 

mechanis m systems can be seen in this paper and the compact 

size of machine, the addition of a servo system is fully possible 

and fully beneficial in the industry. It is reduce a size of 

machine, less power loss, output is accurate, maintenance cost 

is less and easily operate. 
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