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Abstract

Robots arm are used for the most boring and repetitive jobs in
manufacturing. Also they are used in dangerous and unpleasant jobs
such as sorting and recycling wastes. So, in this research arobotic arm
with three degree of freedom was designed to detect and collect the
iron particles from different wastes. It was simulated with Proteus
Virtual System Modeling (VSM) software, then built and tested. The
model consists of a 3 servomotors which are controlled by an Atmega-
16L microcontroller programmed via BASCOM-AVR software. In
this model the waste will be fed to the conveyor belt while it's moving.
The metal Sensors which are clamped below the conveyor belt, will
sense the iron particles and in stop the conveyor belt. A robotic arm to
which an electromagnet is attached will extract the iron particles from
the waste and will deposit it into a box. The other wastes will be
carried on further once the iron particles are extracted and dumped into

a waste box.
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CHAPTER ONE

INTRODUCTION



1.1 Preface

Robotics is the engineering science and technology of robots, and their
design, manufacture, application, and structural disposition. Robotics is
related to electronics, mechanics, and software [1].Robots are electro-
mechanical machines that collect the information about the environment
using some sensors and makes a decision automatically [2]. They are
widely used for variety of task such as service stations, cleaning drains
and in tasks that are considered too dangerous to be performed by

humans like sorting waste [1].

Sorting waste and recycling are effective ways of reducing dumped trash.
Unfortunately, these practices are not widely implemented so that people

throwing recyclables that can still be reused [3].

1.2 Problem Statement

In many countries recycling centers do manual process of sorting wastes
which make people doing unpleasant tasks and expose them to high risk
diseases.Also the results of this process may be incorrect, inefficient with

wasting in money and time.

1.3 Proposed Solution

This project is proposed to solute part of the huge problem by
using robot arm to sorting iron metal particles from the industrial and
municipal wastes. This will improve the control of sorting waste systems
to give results in energy savings, safety improvements,minimizes raw
metals wastage, reduces manufacturing costs and better environmental

performance.



1.4Research Aims and Objectives

This project aims to design robot arm for making good detecting and

collecting of the iron metal particles from different wastes.

The main objectives of this project are:

e Design control circuit for the model by using microcontroller.
e Simulation the control circuit by using Proteus (VSM) software.
e Implement prototype hardware in a real time environment.

e Performance evaluation of the proposed model.

1.5 Methodology

This model will be built by using: three servo motors, metal sensor,
microcontroller (ATmegal6L), DC motor, driver (ULN2803), driver
(L293D) and magnetic gripper.

When the microcontroller will be initialized the DC motor will start work
so that the conveyor belt will run. However, the waste will be fed to the
conveyor belt the DC motor will still be working only if the metal sensor
sense an iron metal particle in the waste. When that happen there will be
a high digital response signal will be sent from the metal sensor to the

microcontroller.

Accordingly, the DC motor will stop immediately and the
microcontroller will start sending a sequence of signals to three servo
motors one after another to move the robot arm for pick the iron particle

then put it in the box and finally coming back to the initial position.



1.6 Research Outlines

e Chapter one is an introduction including the objective and the
general idea of the project.

e Chapter two show the literature review of the robotics arm.

e Chapter three is the methodology which used to solve the problem of
this project was built.

e Chapter four include the simulation and the hardware of the project.

e Chapter five include the conclusion and recommendations.



