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Abstract ( English )

With the industiial revolution experienced by the vast weorld and the arowing
demand for product was an urgent need to replnee old machings with modem
ones that's depend heavily on the use of modern tochinologies  wiming i

mereasme the production with high quality and [aree quantilies

Hus vame of the projgeet (which 15 a development of robot was emploved
by Royal Plastic  Industrics fot the transfer of plagtic between v machine
mduatrialized and make 1t a new joh and using the svsiems _new controller) to
relleet the eapacity of engineer industrial autemation to achicve is impariant is o
take advantage of the machines old industrial still maintainon the strenir
af gond mechanicaland  electrical control  <vstems and  fhe  ilas elopment and
leadership fo keep pace with the madernn industrial machinen

This command  (re-employment ofa robol) regnire the redesign ol th
chambers. of the power and control. and add new parts o doa posd jobin 1he
lorm  of pressed sheet metaliiron) and formed 1ooneel the 1eeds afthe loeal
market althis product.




Abstract ( Arabic )
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Chapter 1
Introduction

L1 Introduction :

Indusiry is developing mabidly due w0 the inventing of new machines so the
manufactures replace the old machine with new ones, the old machines are always sold
the iron factones for recycled purposes.

Replacing the old machines with new ones dogsn™ mean that the old ones faully or
nut valid but it means that these machine become unable to keep up with new ways of
manufucturing, however we can find other functions for these old machines by improving
and developing their power circuil and control and adding other mechanical parts.

Our projeet focus on robot which was used in Royal Company for moving plastic
chips beiween production lines . using new technolopy in Royal Company made the
owner ships to replace this robot with faster and more accurate one .

Although the ald robot has some disadvantage comparing with the new one . we find
that this robot can be nsed effectively m vther domain thar do not need high speed or high
aceuraey like metal pressing ,and this will be the new job of cur robat,

The idea was initially based on the operation of the robot 1o carry out machining of
parls are expetisive and small in size. but that, afler resaarch and andit there were
problems prevented the continuation of this thinking, including:

1 - difficulties m the implementarion of this mechanism for the robot such as this
type of business.

2 - Problems in identifying a picee of lumnings, and whether this robot will be
designed 0 implement the wming of ane Iype of pieces or more
3 - finaucial problems in covering the costs of implementing such a project.

Far these reasons have been thinking about the another direction : which that using
the robot 1o provess anather production ; and this process is Pressing metals (Pressing
sheet metal) , And composition in different forms to be used in forging, and the work of
the deors and windows ,and it was found that the use of robats in this kind of work will

be meaningful and useful, where ;




I- That there are many outhine the risks to human beings while deing this kind of
busimess. so the use of robots provide a degree of safety and security for workars
in this field.

2~ The need for this type of product is large and economically viable prices.

3- We can use different kinds and forms of the templates and thus we get the
dittersnt forms of the product shall not be limited 102 particular tpe.

The development and improvement that we applyving it w the ald robot include the
lollowing :-

[- Replacing the contre] cireuit from oldest onel microprocessor) to new one
(pregramming logic control { PLC) ).

2- Built the pywer circuit and control circuit { for electrical part and pneumatic part),
3- Adding pressing machme .

4- Addme pneumatic system that will drive the pressing machine.

5- Adding other mechanical parts like robot fixation, Arm ( o Lift pieces).

after doing the developed the Robol perform Pressing the Metal and access
to the amount of specific benefit in the wark of [oring and forming, shall be as

fillowes:

1- Put the picces in a specific paint

2- Then the Robot carry it to the Pressing Machine .

3- After the Pressing Machine do the job, the Robot carry the pieces then the Raho
g0 to give the next pieces , put it in the Presging Muchine to pressed it |

4- The Robot Arranged the linished Piece in fixad place.

The main work of the our team at this stage is to -
A- Run the REIS™" Robot ( by built the pawer and control circuit ),
B- Re-design and built the pressing machine ( all component : mechanical and
pneumatic and electrical ).
C- Re-desiyn and built the Arm Robaot
[)- Enable the rabot carrying Picee and placed in 2 pressing machine,

1) The Name Of company that Built This Rubot




1.2 Review :

A robol can be defined as : n programmable, s¢lfcontrolled device consisling of
electronic, alectrical, and mechanical units. [1]

From this definition we know that the Robot have some component that functioned
together that can be dividad into (Figure 1.1)

A- Mcchanical components

- Rabots can be classificd as thuse with a fixed base , and those with
Anmmated .and in nur case we have a robol with a fixed basc.

- Ithas arm to do work.

- It has parts that help the rebot to move good and do it's work like joints.

- The pneumatic part { cylinder, pipes valves, )

B- Electrical and Electronics components -

- molrE  SENEOT , ... .
- The power and controller .

‘ sensors Power supply
| A——— =
|
|
NP ST -
Input device
1 tc?:_ | Computer | Meehanical
= = controller prietug arm
teach pendant | |
L — - — _: _r—
TemEmEe —— == -
Program |
| starage Enf-nlt_-arm
Fnaaet | ocoling

[ Figure 1.1:Robotic System ]




More generally, it 1s 2 machine that functions in place of a living ageni. Robots are
especially desirable for certain work functions because, unlike humans, they never gl
tired; they can endure physical conditions that are uncomfortable or ¢ven dangerous; they
can aperale in airless conditions; they do not get hored by repetition; and they cannot be
distracted from the task a1 hand | 2]

I.2. I Advantages And Disadvantages Of Using Robort

A) Advantage of Industrigl Robots /3 L

1- Robatics and aulomations can increase safety, reliahility, production amaount,
profit, quality and quantity of products in a lot of cases.

2- They can do jobs in dangerous siluations and save lives of thousands of people.

3- They dn not care about the comfart of their environment. Human needs such as
hunger or depression have no meanings for them. They do not get tired.

4- Their accuracy is so high and is in the mange of millimeters or oven
micrometers {fuming and grinding)

Bi Disadvantages of Industrial Robots:

I. Expense: The mitial investment of robots is significant, especially when business
owners are limiting their purchases tonew robotic equipment. The cost of
automation should be calculated in light of & business’ greater financial budget.
Regular maintenance needs can have a financial toll as well,

Z. Incomperating industrial robots dees not guarantee results. Withont planning,
cumpanies can have difficulty achieving their goals.

3. Expertise: Employees will require training in programming and mieracting with
the new robotic equipment. This normally takes time and financial output.

4. Bafety: Robots may protect workers from some hazmids. but in the meantime,
their very presence can create other safety problems. These new dangers must be
taken into consideration

It is true that Robots can cause memployment by replacing human workers but
Rohots also create jobs: Robot technicians, salesmen, engineers, programmers and
SUDETVISOrs.




The Study of Fu_ndamentals REIS Robot

] 2.0 Overview
1. 2.1 Part of a REIS Robot: |
2.1.1 Robotic Body .
2.1.2 Motors .

i 2.1.3 Power .

2.1.4 Controller.




Chapter 2
The Study of Fundamentals REIS Robot

2.0 (heerview:

Even the most complex robotic svstem can be hrmken down into a few basic
components, which provide an overview of how a robot works. These components
are covered in this chaptar, Freedom of motion and the resulting shape of the robot’s
work arsa are alen addressed in this chupler.

2.1 Part of n REIN Robor [d:

The industrial REIR (The Mame Of company that Built This Robet) Robots
illustrated in Figure :

[ Figure 2.1: THE REIS Robot W
A




- Robots consist of a number ¢f components that work together

The body of Robot (That holed the component ) .
Mechanical Drive system

Motars

pneumatic part (valves pipes , cvlindar.)

The controller 2 means for programining

the manipulator.

* apower supply.

- The relationzhip amon g these components is illusirated in (Figure 2.2):

et

T ard efantor

From end sffector

S| Commande *{
g =il :
& -— 1 =it :
i’: 1 i Focdback Sy

Manipugstor

!l Exdarral fezdback

£ o
= =
all Ball §lopusiiios s
] o

Pheana for
[ ramimin g DErmaar

supply

[ Figure 2.2: The Component Relationship ]




2.0.1 The body of Rahot :

The REIS Robot 1s equipped with three linear axes which are independent control able
The Robot can be installed on floor on it’s own support columns bt also directly on the
processing machine by mean of conscle.

the compact design and the possibility to mount the robot an only one support column
result in low space requirement with a large working area at the same time

The most significant application of this Rebat is :

e Tandling tasks
o Palletizing rasks

ais &

{ Figure 2.3: The Body of Robot ]




- The Body Dimension of rohot { see in figure 2.4 ) ;

- e

[T

= = b

= e

\b___fL:-rii - === *
o e = — sl

[ Figure 2.4: The Diminution Of Robot ]

r

The aperating rang of rebot ( see in figure 2.5 )

i Fighter 2.5: The Rang Of Robot




2. 1.2 The Mofors .

The type of motor that 15 used in the robot 15 ( Rotor Disc MO Servo Mator |

FL Mator for y-axis } r Motor for x-axis J [ Maotar for z-axis J

[ Figure 2.6: The Motors ]

A servomechanism, or serve, is an automatic device thatuses error-sensing
negative feedback to correct the performance of 2 mechanism. |5 )

PLAYTR SUPTLY
e " IWER

I Lightcurrent Heawy current
terminals terminais
@
TR AT CUNIMAND | PIEK AR ALLE SERW N
FEESE TR s C1aNTRA
PAREL =il L --1-'mc-:|.n~: AL

| FEEDEACK

[ Figure 2.7: A) The Concept of a servo System ]




This type of motors have the following advantages :

1- High output power relative 1o motor size and weight.

2- Encoder delermines accuracy and resolution

3- High efficiency, can approach 90%, at light loads.

4- High torgue to inertia ratio,can rapidly sccelerate loady,

5- Hus "reserve” power, 2-3 times confinuous power for short perieds,
6- Has "reserve” torque, 5-10 imes rated torque for short periods.

7- Motor stays eool, Carrent drew propuortional to load.

8= Audibly quiet at high speeds. [6]

All axes of the robot are driven by enerpy saving DC serve motor having a
voltage of 150V, maximum current of 20A and total rated capacity of 2600 w.

The drive motor of z-axis (vertical | is equipped with an electro- megnetic
hlocking break which prevents the axis from moving when motor is de-energized and
acts as safety hlocking brake i cases of power

The robut is cquipped with a digital incremental encoding system . the optical
encoder mounted at cach axis , generates electrical pulses that sarve the control
system for calculation of the axis pesition

Elements will help to achieve precision designed inta the motor ;

I- Encoder
2- Tachv-generatar .

10




A- The Encoder ;

il used to controlled The distance . that’s job do as ;

I- The Encoder represent the distance as pulses.

2- then the output of Encoder will connect on the counter in plc that count the
pulses and represent it as distiance.

[¥Y]
i

Counting the pulses tells the application how many revolutions, or fractions of,

the motor has turned to determined wanted distance.

encoder

£ (ki)

Counter in FLC Logic gate that
» —————=  detarmined the
wanted distarce

Al

A
—
Of{m)
B)

[ Figure 2.8: A} The Block Diagram for Encoder B The Curve ]

Since motors can move in forward and backward direction, it is necessary to
differentiate the manoer that pulses are counted, so thal they can increased or decrease
a position counter in the application. Quadrature encoders have dual channels, A and B
(figure 2.8 ), which are electrically phased 90° apart. Thus. direction of rotation can be

il &




determined by monitoring the phase relationship between the two channels. In addition,
with a dual-channel encoder, a four times multiplication of resvlulion can be achieved by
counting the rising and falling edges of each channel (A and B). For example, san encoder
that produces 250 puises per revelution can generale 1,000 counts after quadraturs

A Channel —i _I ,_I | | | '_
| I I g | 5 |
il B3 e
anemantll B 8 8 G R |||1 B TR B
Caunt Up Count Down

[ Figure 2.9 : Quadrature Encoder Output Wavefarm J

Commercial encoders are raled by their numbers of “Pulses per Revolution” (also
sometimes referred as “Cycles per Revolution). Carefully read the manufacturer’s
datasheet 1o understand whether this number represents the number of pulses that are
output by each channel during the course of a 3600 revohutian, rather than the otal
number of transitions an hoth channels during 2 3600 revolution. The second rmunber is 4
lumes larzer than the first one,

The formuia below give the pulsc frequency al a given RPM and enceder resolution
in Pulses per Revolution:

Pulse Frequency in Hz=RPM / 60 * FPR * 4
Example: a motor spinning at 10,000 RPM max, with an ¢ncoder with 200 Pulses por
Revolution would generate:
10.000 / 60 = 200 * 4 = 1333 kHz which is well within the 250kHz maximum supported
hy the encoder module.

An encoder with a 200 Pulses per Revalutions 13 & pood choiee for most applications.

A higher resalution will cause the counter to count faster than necessary and possibly
reach the encoder module’s maximum frequency limil.

An encoder with a much lower resvlution, will cause speed 10 be measured with less
precision.[7)




8- The Tacho-generutor :

An electromechanical generator is a device capable of producing electrical power
from mechanical energy, usually the toming of a shaft,

When not connected to a load resistance, generators will generate voitage roughly
proportional to shafl speed. With precise construction and design, generators can be built
to produce very procise voltages for certain ranges of shafi speeds, thus mekmg them
well-suited as measurement devices for shaft speed in mechanical eguipment. A
peneralor specially designed and constructed [or this use is called a rachomerer or tacko-
generater, Often, the word "tach" (pronounced "teck™) is used rather than the whole
word.

Tachogenerator

voltmeter with

scale calibrated
in RPM (Revalution .

Per Minute) =

shaft

[ Figure 2.10: The Tacho-generator ]

By measuning the voltage produced by a tacho-generslor, you ean aasily determine
the rotational speed of whatever it's mechanically attached 1o. One of the more common
voltage signal ranges used with tacho-genemtors 1s 0 to 10 velte Obvieusly, since a
tacho-generator cannot produce voltage when it's not tuming, the zero cannot be “live" in
this signal standard. Tacho-generators can be purchased with different "fall-scale” (10
volt) speeds for dillerent applications. Although a voltage divider could theoretically be

13




used with a tacho-generator to extend the measurable speed rangs in the 0-10 volt scale, 1t

12 ot advisable o apnilicantly over spead a precision mstrument like this, or its life will
be shortencd

The control of speed by using the tucho-generator |, 1t's do by

A- represent the speed by analog voltage

B- the output of tacho=gencrator will conmect on the input of analog to digital in PLC |
C- after that will connect on counter thar will count number of pulses

- then will determined the reference speed and eontrol of speed by counter as follow,

Tagha Analog to Counterin Logic gate that
gCnerater on * digital I # determind the
sERD motar wanted speed
Al
W
MIRPM )
B)

[ Flgure 2.11: A) The Block Diagram for Tacho-generator B} The V-N Curve

14




213 The Power Supply :

The power system that was derive all parts contaiming from 3 ph fully controlled
rectifier with input 380 v and cutpul 150 v DT and this rectifier consist from 12 power
transistor 8649NBUXOS .

214 The Conrcoller

I'he 6200 CPL microprocessor with capacily 64 Kbyte was usad to control the system
this controller can be programming by PHG key board and 232 LCD display so it have
its cwn programming language cannot be programming on ordinary compuier

The microcontroller work on logie +5v as zero and +135 or -15 v as one .and we have
three card's { Ggure 2.13) and every card have 6800 CP1 to control one of a servo motor

Ny

[ Figure 2.13: card Of oldest Control W

r

15
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Chapter 3

Data And Information:

_1T. -'? GI';’I".‘!I(’ ",

In this chapter we show data about the programs and equipment that we use to
develop and design our project .

3.1 Calia :

CATIA (Computer Aided Three-dimensional Interactive Application) is 4 multi-
platlvrm CAD/CAM!/CAL commercial software wuite developed by the French
campany Assaults Systems. Written in the C+= programming language, CATIA is
the comerstane of the Assaults Systems product ldecycle management software suite.
CATIA competes i the CAD/CAM/CAE market with Siemens NX, Cemo
Elements/Pro, Autodssk Inventor.[5]

We use this program to :
- draw the new body of RIES Robaot,
- Tuo draw the Pressing Metal Machine .
- Todraw the Arm (lIand Robol ).

All of this in three dimension.

[ Figure 3.1: Example Of Using CATIA To Draw 1
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3.2 Programmuahle logic Design (PLC)

A programmable logic controller (PLC) or programmahle  controller i a digital
computer used for automation of clectromechanical proecsses |, such as control of

machincry on factory assembly lines, amusement rides, or lighting fixturcs,

Programmable Logic Controllers (PLCs) over a short period of time have shown
remarkable presence in process automation industries Unlike gencral-purpose compuiers,
the PLC 1s designed for multiple inputs and oufput amangements, extended temperuture
ranges. immunity fo electmeal noise. and resistance to vibration and impact, Programs to
control machine operation are typically stored in batiery-backed or non-volatile memory.

A PLC is an example of ahard real time system since outpul resulls must be
produced in responsc to input conditions within a bounded time, otherwise umntended

operation will result.[5]

PLC conlrol

[ Figure 3.2 : The PLC Control ]
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The uge of PLC In this project is very impurtant because :
I- the new controller that used in the new Industrial Machine and it's casy o uscd .
1- cost effective tor controlling complex systems.
3- Same PLC can be used for a wide range of tasks.

- Inthis project the mam job of PLC 15 :

1- To control the work of DC Serve Motor which Working to move the robot in

different direclions .

2- Toecontrol the Pneumatic Part

3- Tocontrol the Arm (Hand Rabot),

3.3 Festo Fluidsim :

Fluidsim pneumatie is a teaching tool [or simulatmy ponevmatic basics ims using
Microsoft Windows it can used in combination with the Festo Didactic GimbH Co. KG
training hardware but alsn independently. Fluidsim was developed as a joint venture
between the university of Paderbom Festo Didactic GmbH Co. KG and At syslem
software GmbH Paderbom.[5]

We use this program to draw the Preumatic citcuit of the project (for the Pressing
Machine and Arm ).

3.4 Auntocad

AutoCAD 15 a software application for computer-aided design {CAD) and drafting
it both 2D and 2D. I is developed and sold by Autodesk. Ine. Fint released in
Iecember 1982, AutoC AD was onc of the first CAD programs to mun on personal
computers. notably the IBM PC. At that time, most other CAD programs ran on
mainframe computers or mini-computers that were connected to a graphics computer
terminal for each user.

We usc this program to draw the clectrical circuit of the project ( the connection
hetween the PLC and circuit breaker and the contactor and rely and the load ).

18




3.5 The Preumatic Element

That we fexe

For devcloping this Robot there is pneumatic element used to do some waork | these

element and waork arc ;

A) Air Compressor ;

Air compressor is a mechanical device that increases the pressure of a Air by

reducing its volume. [8]

This element used to provide a wide range of pressure and delivery rates Ta ensure
that the full efficiency of air services in the implementation of the business desired.

The selection from the various type of compressor available is dependent upon :

quantity of air

- pressurs

quality and cleanliness
how dry the air should be.

There are varying level of these criteria depending on the type of compressor [12]

Types:of
COMPIEss0r
]— e e
|
Heriprocating Rotary pision Flew
pigton comprassor COMprEssr COMrEsser
=== e
Piston Daphragm Radial-Naw ‘ Aocial-Tio
COMprassor oompresaor 4 COMpressos | GoMprassor
Sloing wane Twin=shaft sorew Roots
COMpresso mOMpreEssor COMprassor

Figure 3.3 : Compressor Type




B) Air Reservoirs

An air receiver is essential 1o every comprassed air svstem to act as a butfer and a
storage nedium between the compressor and the consumption system.

Comarassn:

Tp-v.qr_w.l'url-
CRERLITTER |
Fressure i i'3-0h E
G m_.lf._lhﬁ-_i\:, s Bratoff
+ vk

i Y
Tl e
B 5 _'I.L-."-l:l:_ TS

=7 Prossure rfin!

: g_:"‘f'l valve

Figure 3.4 : The Reservoir

A meservoir compensates the pressute
fluctuation when the compressor air is taken ‘
i

e

from the system . if the pressure in the
reservoir drops below 2 certain value | the
compressor will compensate until the ser
higher value is reached again . This has the
advantages that the compressor does not need
to eperate continuously .[12]

[

g8l A
|

=

The size of compressor air reservoir
depend on the -

- Delivery volume of the compressor

- Air consumption for the applications

-  Nelwork size

- Type ol compressar cyele regulation

= Permissible pressure drop in the supply

network [12]
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Flgure 3.5 : Diagram: Determining the
volume of a resarvoir




C) Piston Actuator:

To do work which need it { bush the Picces under the hand Robot | for pressing
machine ..} that talked about it in ( chapter 43 must add a picee or unit 10 do this jub;
And this unit is the Piston Actuator,

An actuator i3 an output devise for the conversion ol supply enerpy into useful
wnrk.[?l] c e

TR oG [rESPLTE: b

b &i5 B

The pneumatic actuater can be il

described under tow group : ‘

o

'u_

i

V'

1]

liner motion : ¢ - =
= smgle and double | i B _
= acting cvlinder.

rotaty motion
» Air motor
s Rotarycylinder
*  HRotary Actoator [12] W7 aav mmm 7 BAp WEW P D AN AR B €4 Hioum

s e o
i

\1
==

[ Figure 3.6 : Pressure vs. force diagram ]

* ¥ In thiz praject there is one type must use it :

* The Double Acting Cylinder

Al B)

Figure 3.7:The Cylinder Type
A) Double Acting Cylinder B) symbol Of Double Acting Cylinder




D) Directional Control Valve :

Machaniams that control fluids in a prenmatic or hydraulic system. Control valves
direct luid movement and regulate the amount of pressure exerted in the fuid system
Control valves direct fluid movement and regulate the amount of pressure exerted n the
fluid system, [9]

Directional Control Valves can be used to provide a number of different functions.
Thev can:

-Control the direction of cylinder movement.
-Select the path air takes through the system.
-Perform logic vontrol functions,

-Stop and start air flow (on-off valves).
-Senze cylinder positions (limit valves).

( Figure 3.8 : Directional Control Valve ]
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E) _The Pipes :

The components of a pneumatic circuit are connected through lines. Today they are
typically made of plastic tubes from nylon or polyurethane. The material is chosen to
meet the required permissible pressure, hending radius, temperature ele, Copper tubes
are used for heavy duty applications like actuation of process valves in chemical plants.
For plastic wbes push-in fittings can be vsed which have a low resistance and the
additional advantage that no tools are required to install or remove them.[10]

P o) -
= =

[ Figure 3.9 : Schematic view of a plastic tube ]

To know how choosing the pipes see this tuble

Working Inside dinmeter of pipmg (mm)

pressure

__bar i 9 13 1]
0.20 015 D41 0oL 17
0140 (128 (2 14 2.6
()63 (.34 .85 1.2 3.5
(51 ()= 1.0 7l 4.1
1.{H) 052 1.2 b6 4.0
125 (152 |4 1.1 B,
1 .6t .75 1.7 3.4 74
200 Yl 20 45 84
2.5 1.1 25 5.5 10
315 13 i 6.7 12
40N 1.6 1.7 8.3 15
5.0 21{) s [ 1) 14
.10 2.5 1 |3 =
H.00 3l TA 16 24
nn in b |9 36
125 44 [ 3 24 45
] .l 13 31 37

-
Table 3.1 : Maximum recommended flow rates to be used in
pneumatic system piping J




F) _Arm (PNEUMATIC VACUUM LIFTER) :

The arm is used 1o carry the metal pieces from culting machine o the presser and
then arranging the picee in wanted place

Figure 3.11 : pneumatic Vacuum Lifter }
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Chapter 4
Developing And Design:

4.1 I'mrroduction 2

In this project we do some developed and design which 15 :

A- developed and design of Mechanical part

Do the fixation for the body of Robot to do the work without any  problem
like :

Unbalaneed in move the Robot m all direction .

Problems during the implementation of the application designer o which
this robot ( inaccuracy ...}

Risk of non-work safety .

2-  Added the hand to push up the picces to and from the pressmg machine.
3- Degign and built the pressing machine

B- developed and design of Electrical part

-

This Robat it was work by the oldest operating system and control which 1s
the Microcontroller . After reviewing some of the existing components and
pieces that show a problem like there 1 Problems and reduction of the
component , and In addition to the belief that the use of new svstem like
using the PLC for contml the Robot Will be biggest of the feasibility and

nzefiulness Tinder ccientific development and to achicve the desired results
from re-operation of the system .

Bascd on this, we used the PLC 1o re-operating this Robol And a program of
precise cantrol to do the work quickly and accurately .

Diesign and buill the power and control circuit .
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C- Developed and desipn i Pneumatic part :

- Pnenmatic has long since played an important role as e technology in the
performance of mechanical wark it is also used m the development of
auromation solution.| 12]

- We used it in the pressing machine to push the plate , and m vacuum
control head to hold the pigces from and to the pressing machine .
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4.2 Developed And Desien of Mechanical Part

4.2.1 Fixation Of Robor Body -

The first problem existing now is that the body of the robot need to install the road
lead the work required, and So we want to make addiions that are necessary to
implement the new husiness of carrying the pieces and put in plunger and then arranged
b earry it :

[ Figure 4.1 : REIS ROBOT J




- The solve of the prablem by adding new part which is show in fighter (with
thie diminution for all part )

[ Figure 4.2 :The design of New Body Of REIS ROBOT ]
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[ Flgure 4.3 : New Body Of REIS ROBOT ]




4.2.2 Pressing Metal Machine :

This Machine do The implementation of the shape you want tn get it to the industrial
process . and i's vonsist ol
A- The Body :
Holds the pieces necessary to make the process of pressing,

BE- two Double Acting Cylinder

Working to get the upper template and downloaded strongly to bring ahout the
desired shape the iron piece.

C- Template Iron:

Dresigned in the form and weight to conform to the location and cupacity of
Double Acting Cylinder Which carry it

And the Chanpe ol these lemplates based on the need for indusirial process .

I Figure 4.4 :the deslgn of Pneumatic Prassing Machine ]

E ¥




]
Figure 4.5 :the Pneumatic Pressing Machine J
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4.2.3 Arm ( Hond Rohot ) :

- We design and added the Arm of Robot to hald the pieces o and from
pressing machine .

- The hold of picees to and from pressing machine is by the vacuum contral
head .

- The Arm consist of
- the mechanical part [ the body of Arm )

- waruum conrrol head.

- valves .

- pipes .

[ Figure 4.7 : Pneumatic Arm ]
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4.3 Developed And Desian of Electrical Part

4,.3.1 The Power Supply

The power supply contain three oulpul :

17 Single phase source with voltage 220 volte that supply the PLC.

2} 3 phase source with voltage 380 volte that supply the compressor

1) DC voltage after rectifier (12v DC (for Motor) . 24v D (for brakes) ) that

energizes the 3 servo mator with

A. miotoT X is servo motor that move in horizontal dimension with max

distaniee 200 cm with driver servo drive X

B. motor v is the serve metor that move in vertical dimension with max

digtance 100 em with servo drive Y.

C. maotor zis the serve motor that move in horizonlal dimension with max

distance 90 em with servo drive 2,

0

[ Figure 4.8 :The Motor Axls A} X-axis motor B) Y-axismotor C) Z-axis motor ]
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e Tosupply The DC Servo motor with DC voltage we do this job
1- Supply an AS Transformer with 220 v AC to get 24 vand 12 v AC,

2- We supplied the value that we obtained to Rectifier ( Diade tvpe ) { AC
voltage to DC voltage ).

3- We supplied the DC voltage that we obtained afler the Rectifier to the
DC servo mator .

o s
l- % e i
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4.3.2 Rectifiers :

A rectifier is an electrical device that converts alternating current (AC, to direct
cumrent (DC)[5]

The motor which using in this project need a DC power , but the power which is
supply by the Network is an Ac power ; because that the usc of the Rectifier 15 very
imporiant to convert Ac power 1o DC power .

Rechfiers may be made of : solid state diodes, silicon-controlled rectifiers, vacuum
tube dicdes, mercury arc valves, and other components,

In this project we use two rectifier ( made of diode ) that supply from transformer
which convert Ac supply voltage from ( 220 v jto( 12v Jand (24 v ):

= one forconver ( [2Zv AC ) to ( 12v DC ) to supply three Servo De motor.

* Second for convert{ 24 v AC Jto( 24 v DC ) w supply Bresk m motor of
Z-axis .

L Figure 4.11 :The view of bridge that we uze in project ]
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4.3.3 The PLC .
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[ Figure 4,12 : PLC Davice [ Delta | J
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Figure 4.13 : The Electrical circult | connecting with the PLC)
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** the PLC Program for the project :

|

L

A3

b

#13

X15

Xi6

X232

¥23

X324

X5

X6

27

X30

x31

x32

X3z

X34

X35

¥36

a7

50;

The symbel tokle for PLEC progromeming {input |

resetin normal state

sot : to set the automatic state

smia : to setthe manual state

Em : emergency

slop manual

for pressing in manual

forhand inmanual

ls1

[=2

I3

ls4 1

I57 -

IsE -

159

iturn aff motor in x-axis in position 1| when it's go from right to left ){2-1)
: the piece in the place

:turn off motor in y-axis when it's go forward to piece in first place (3-4)
turn off moter in y-axis when it's go reveres [4-3)

:turn ef motor in 2-axis when it's go down [5-8]

sturn off motor in x-axis when it's go to right {1-2)

turn off motor in y-axis when it's go forward to pressing (3-4)

the pressing machine in up positian

: the pressing machine in down position

1510 ¢ turn off motor Inz-axis when it's po.up

€1

g2

g3 :

7

Cfor counter

for counter

for countar

for countar
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Y0

¥i

¥3

¥a

Y5

Y6

Y7

The symbol tobie for PLC programening {output | |

M0 ; K of motor go laft

Mx1 : K of motor ga right
My : K of motar go reverse
Myl ! K of motor go forward
20 K of mator go up

Mz1 : K of motor go down

vl : K ef vacuum control head

v2 : K of the cvlinder of pressing
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4. 3.4 The limit switch

The limit swatch is a device that measures a physical quantity and converts 1t Inio a
signal which can be read by an observer or by an imstument [5]

In this project there is many application that need to use the limit switch like :

1- Given sipnal that the picces in the exact place .

2- Given signal that the Pressing Machine do the pressing and the Robot must
stopped .

3. Given signal that the Pressing Machine finished the pressing .

4- Given signal that the Robot remove the pieces from the Pressing Machine and go
to give another one

[ Figure 4,14 : The Limit Switch ]
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4.4 Developed And Design of Pneumatic Part

for using pneumatics system there is some advantages:

f

Simplicity of Design And Control.

The control machines are easy to design. 1.e they can be manufactured using
standard cylinders & other compounents. Controlling mechanism simply contains
two ON-OFF states, so its casy to implement and understand | [11]

Reliabilyiy:

puenmatic control mechanism is well known for its long lasting operation life
time. In fact they need very little mamntenance but operates continuonsly with high
reliability,

Safe to use:

Preumatic controls have high safetv profile due to many reasons. Air used in
these are fire proof, and less vulnerable W explosions and electric hazards. These
are adoptable in extreme weather conditions, and we can rely on their continuous
operation. This iz hecause compressed 2ir can stay in good condition in high
lemperature [uctualivos |

Stornge:

Compressed Gas can be stored easily. and once compressed, shove 2 certain
threshold level they can be operate with oul further need of compressing, This
feature allows the use of machines when slectnical power 1s lost.

Clean
there is no messy waste produce at the end of the day

Eazily transported

Air 13 easily obtainable fom atmosphere and can be used with little
purification. Air can be pumped to long distances in pipelines, so can control
pncumahe eyuipments for long distances. This makes ceniml controlling possible,
These also requires no retum line, 50 easy to manage and cost eftective.

Light in weight:
Air iz very light compared with other fluids, which are very heavy, They don't
need high power to transfer

Cost Effective:

The Pneumatics require low maintenance cost, since wear of equipments are
very less. These operates at low pressure | so equipments can be produced for low
cosl using cheap materials. In contrast hydravlic contrelling systems require high
pressure, so need tough materinls, which comes in high prices.[11]
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The pneumatic ¢lement that we use is :
|- Doubleacting cylinder
Lenpth =40 em
Diameter of rod =2 em
Weight ofload ( for tow eylinder ) =400 N

2= Compressor ;

Moror (name plare ) =

i~ MOTOR Nr. 200 26 471

a7 230/400 V 57 A
L5 KW 51 COSd 088

2850 min’ 50 Hz

A A

Synchronies nduction motor

i1- Receivers
Reéceivergsize = 1.2 m3
4- PMiping

FFor the double acting cylinder we use pipe with { 9mm) to give maximum
recommended flow rate = 10 ,with compressor = 12 bar.

For the vacuum control head we use pipe with ( 6mm ) 1o give maximum
recommended How rate = 4.8, with compressor= 12 bar
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4.5 Protectiony :

Anv industrial machine must have 2 means Of prolection o ensure the production

process completely without problems negatively alfzct either the workers or the machine
itself. Accordingly, the means of protection lo be nsed for lhix project are:

1} Elecimc protection :
a) All the metal parts will earthed and connecting W ground

b} Earth Leakage Circuit Breaker{ELCB) (now referred to as residual current
circuit breaker) 15 a saftly deviee wied in eleélrical installations wilh
high earth impedance to prevent shock, The main purpose of carth leakape
profcoiors is to prevent injury to humans due to electric shock.

c) COhwver load breaker to protect the motors fom high current.

d) Cirenit breaker i1s an antomatically operated electrical switch designed o
proteot an electrical circuit from damage cavsed by overload or short circuit.

¢) Emergency swilch that will control by using the PLC the cmergency
switch vsed for maintenance purpose and we will take in consideration the
parts that should be normally close and normally open switches.

2) Mechanical prolection by using Barriers that protect the human fiom hazard and
danger parts (moving parts) like presser

3) Pocumaltic prolection by using emerpency valve that connected to emerpency
switch . Emergency Valves have been designed (o incorporate maximum safety,
high flow, luw-pressure drop, casy maintenance and olfer a long service life,




CHAPTER FIVE :
Conclusion And
Recommendation

5.1 Conclusion :

5.2 Recommendation :




Chapter 5

Conclusion And Recommendation :

S0 Cancilusion |

After finishing the project we have some conclusion which is :

I- This type of projeel is very important for -

A- the studenl :
- because il give to us more information and an application for our sludy.
- Gained the ability to deal with the clecirical parts in the life process is well.

B- The Labor markel :
- {mving them confidence in the Palestinian CTEINCEnNg compatencies and

thair abilily 1o desien and development,

d- Therg ure @ lot of the problems that wie have overcomed a large part of
- The cost of some clement is very high like the drive of servo motor and we
have overcame it by using PLC-device .

5.2 Recommendation

I- do the next parl of develop of this machine which is desipn the eutting
machine to give a complete machine that do all job( cufting metal then
pressing it}

2~ Marketing this machine in the Jocal market .
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