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Abstract—TFrictional effects make dangerous problems in electric power steering systems. It produces severe accidents in foreign
countries due to the high velocity. The driver cannot get accurate control over the steering while travelling through the road at high
speed.The electric power steering system consists of an assist motor which can provide the torque to cancel the frictional undesired
effects. This paper presents a hardware demonstration to get controllable steering effects and to avoid the consequences of friction on the

road.
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L INTRODUCTION

Frictional conditions are varying from region to region. Its
decrement and increment makes accidents while driving. The
hydraulic power steering system is usually used in many
vehicles which have some limitations. Power loss is very high
in the case of hydraulic systems compared to electric power
steering systems.

Electric power steering systems consist of an assist motor. It has
a main role in reducing the fatigue of the driver. Additional
torque, which depends on the region is required to cancel the
effect of friction.

Electric Power Steering
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Fig.1. Column assist EPS

Column assist, electric power steering system is shown in fig. 1.
It consists of a steering wheel, assist motor and tires. Torque
sensor is placed to sense the torque. Assist torque reduces
fatigue of the driver. Road reaction torque is acting from the
road.

road and trees. That means same 30 will not get at the tires. It
may be above 30 or below 30 according to the region.

Friction is a dynamic change which varies in every time. So it is
very difficult to control the torque. A torque sensor and ECU
providethe proper torque at assisting motor. A few years ago
driver faced so many problems when go for a long drive. The
effort makes quick tiredness and also made so many health
problems. So an efficient method is provided to reduce these
problems and to recover from health problems. This paper is
organized as a hardware demonstration in section II, Components
details in section III, Circuit diagram in section IV, Result in
section V , finally conclusion in VI.

II. HARDWARE DEMONSTRATION

To demonstrate the compensation in friction , we can use a
microcontroller, rotary encoder, friction sensor, LCD display and
finally a servo motor. Each step of the process is given below:

Step 1:- Rotary encoder can be used to provide the input to the
microcontroller. Same angle that is given to the rotary encoder
should get at the tires by applying additional torque.

Step 2: - Microcontroller process the information which is
coming from the rotary encoder, then the processed information
is given to the servo motor driver.

Step 3: - Servomotor rotate according to the input given to the
rotary encoder. Servo driver is also attached to the servo motor.

Step 4:- LCD displays showing actual angle and the angle
required to compensate the friction.

III.COMPONENTS DETAILS
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rotary encoder input. It consists of analog to digital
converter. By using ADC the analog inputs are converted
into the digital outputs. The pin diagram of
microcontroller is given below.This powerful (200
nanosecond instruction execution) yet easy-to-program
(only 35 single word instructions) CMOS FLASH-based 8-
bit microcontroller packs Microchip's powerful PIC
architecture into an 40- or 44-pin package and is upwards
compatible with the PIC16C5X, PICI12CXXX and
PIC16C7X devices. The PIC16F877A features 256 bytes
of EEPROM data memory, self programming, an ICD, 2
Comparators, 8 channels of 10-bit Analog-to-Digital (A/D) Opaque area
converter, 2 capture/compare/PWM functions, the
synchronous serial port can be configured as either 3-wire
Serial Peripheral Interface (SPI™) or the 2-wire Inter-
Integrated Circuit (I2C™) bus and a Universal
Asynchronous Receiver Transmitter (USART). All of
these features make it ideal for more advanced level A/D
applications in automotive, industrial, appliances and Disc is mounted on a shaft. There is a LED light source to
consumer applications produce  the light. Rotary disc has both opaque and

transparent segments. Light passes through both the regions.

Phototransistors are mounted on the other side of disc. Rotor

Sensing shaft

LED light source
assembly

Fig.3.Rotary encoder working principal
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Fig.2. Pin diagram of microcontroller
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It can be considered as the steering wheel. We want to get - -
the same angle given to the optical rotary encoder at the !! I | I !! IM ' ﬁ
tires. Lol bbbl il it i
There are different types of encoders such as magnetic Fig.4. Waveforms of rotary encoder

encoders, optical encoder, absolute encoder etc. Optical

. L The waveforms for clockwise and anticlockwise rotation are
encoder is chosen here to provide input.

given above. The signals are changing in each rotation. The
analogue rotary inputs are also converting into the digital inputs.

Optical rotary encoder has many advantages like high reliability,
resolution, simplicity in construction. So this component can be
used in this hardware demonstration. [7] proposed a principle in
which another NN yield input control law was created for an
under incited quad rotor UAV which uses the regular limitations
of the under incited framework to create virtual control
contributions to ensure the UAV tracks a craved direction.
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unsettling influences.
C. Friction Sensor
Friction sensor can be used to sense the friction of tires.

The characteristic curve showing the resistance and and
friction force is shown in below:
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Fig.5. Characteristics curve of friction sensor

When we apply a force on friction sensor, its resistance
varies with the input. Force increases with increasing
resistance, but conductance decreases with force. This
increased resistance converts to voltage by using a force to
voltage converter.
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Fig.6. Voltage versus Force

This figure shows the variation of voltage with respect to
the force applied at the frictional force.

D. Servo Motor

Servo motor is chosen as tire. It rotates according to the
inputs. Servo driver is also attached with this motor. The
servo motor is basically a DC motor. But it has some
special features. Servo motor consists of a potentiometer, a
DC motor and a gear arrangement. When the motor starts
to rotate, there will generate an error signal. According to
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PWM signal generated by microcontroller can be used to
rotate the servo motor as shown in figure.
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Fig.7. Servo Motor working principal

E. LCD Display

Here LCD display shows the actual value and
compensated values. We can identify the value that is
used to get same angle of rotary encoder at tires.
Frictional effects can be avoided by giving the required
amount of torque. 16 *2 LCD display is used here to
show values.

E. Power Supply

Two type of IC is provided. One is used to provide 12V
supply and the other one produces 5V supply. Both are
require to microcontroller and motor section to work.

A rectifier circuitry is also provided for converting AC
supply to DC supply. 230V AC supply is given to AC
transformer.

IV. CIRCUIT DIAGRAM

The circuit diagram of entire hardware 1is given
below.Microcontroller is connected with an oscillator which
provide clock for working. Capacitors are provided here to avoid
ripples. There is a push button to reset the program.

Friction sensor is connected with microcontroller to sense the
friction. Two other pushbuttons are also connected with the
microcontroller to provide clockwise and anticlockwise rotations.
Servo motor and servo driver are also connected with
microcontroller.



Fig.8. Circuit diagram

V.RESULT

When we rotate the rotary encoder, same angle will get at the
servo motor by compensating the frictional force. By using this
technique the driving will be very easy through any regions.
Each component shows the efficiency and the accuracy of the
work. Each values used for compensation is also shown in LCD
display. In final result of this demonstration we can see servo
motor rotates with the rotary encoder by compensating friction.

VI. .CONCLUSION

Compensation of friction in electric power steering system is
very difficult. Here illustrated a technique to compensate the
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