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S UMMARY

This project consists of two parts:

The theoretical part which consists of the first four
chapters, a report that made is referred to the robots as
applied in the manufacturing industry.

The second part which is the practical part deals with the

application of arc welding robots in industry.

Chapter six introduces the HITACHI M6100 PROCESS ROBOT.
Chapters 7,8 and 9 analyses the method of programming and
also the use of the peripheral equipment.

The fixture construction is issued in Chapter 10.

Chapter 11 contains the program of the robot to execute a

certain task, as was the third objective of this project.
Furthermore this second practical part analyses the economic
view of the aspect and also evaluates the efficiency of the

machine.

Some recommendations for better operation of the eguipment
are produced in Chapter 13.

The conclusions of the work done are provided in Chapter 13.




CONTEHNTS

ACKNOWLEDGEMENTS
SUMMARY PAGE
CHAPTER 1:
INTRODUCTION TO ROBOTICS 1
CHAPTER 2:
2. ROBOT SYSTEM 5
2.1. DEFINITION OF THE ROBOT 5
2.2 THE MAJOR COMPONENTS OF A ROBOQOT 6
2.2.1. The manipulator 6
2.2.2. Sensory devices 7
2.2.3. The controller 8
2.2.4. The power conversion unit 8
CHAPTER 3:
3. CLASSIFICATION OF ROBOQTS 9
3.1. CLASSIFICATION OF ROBOTS BY THEIR GENERATION 3
3.1.1. First generation robots 9
3.1.2. Second generation robots 9
3.2. CLASSIFICATION BY COORDINATE SYSTEM 10
3.2.1. Cylindrical coordinate robots 10
3.2.2. Spherical coordinate robots 11
3.2.3. Jointed arm robots i2
3.2.4. Cartesian coordinate robots 15
3.2.5. Degrees of freedom of a robot 15
3.3. CLASSIFICATION OF ROBOTS BY CONTROL METHODS 16
3.3.1. Non servo controlled robots 16
3.3.2. Servo controlled robots 17
CHAPTER 4:
4, SYSTEMS OVERVIEW OF A ROBOT 20
4.1. THE MANIPULATOR CONSTRUCTION 21
4.1.1. Robot arm drive units 22
4.1.2. Mechanical transmission systems 24
4.1.3. Control of actuators in robotic mechanics 26




4.2. SENSORY DEVICES
CHAPTER 5:

5. ARC WELDING WITH ROBOTS

CHAPTER 6:

6. DESCRIPTION OF THE HITACHI PROCESS ROBOT
6.1. ROBOT BODY

6.2. ROBOT CONTROL UNIT

6.3. PLAYBACK CONSOLE

6.4. PROGRAMMING UNIT

6.5. ROBOT AND PERIPHERAL EQUIPMENT

CHAPTER 7:

7. PROGRAMMING WITH M6100

7.1. RELATIOSHIP BETWEEN WORK AND ROBOT STATUS

7.2. POINT TEACHING

7.2.1. Robot program
7.2.2. Robot teaching operations

7.3. INSTRUCTIONS FOR POINT TEACHING
7.4. TEST RUN OPERATION

CHAPTER 8:

8. DISPLAY AND UTILITY FUNCTIONS
8.1. DISPLAY FUNCTION

8.2, UTILITY FUNCTION

CHAPTER 9:

9. AUTOMATIC OPERATION

9.1. RESERVATION FUNCTION OPERATION METHOD
9.2. TURNTABLE

CHAPTER 10 :

10. FIXTURE DESIGN

11. FIXTURE CONSTRUCTION

28

29

32
34
41
41
41

42

44
44
45

46
46

47

55

56
57

61

69
69

73

74

75




CHAPTER 11:

11 .PROGRAMMING THE ROBOT ARM FOR ARC WELDING 83
CHAPTER 12:
12. COST ANALYSIS 93
CHAPTER 13:
13. PROPOSED METHODS FOR INCREASE OF THE

ROBOT EFFICIENCY 98
13.1. ROBOT AND PERIPHERAL EQUIPMENTS 98
13.2. PLANT LAYOUT 99
CHAPTER 14:
CONCLUSIONS 103




