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efinition

acturing System (FMS) is a
isting of a set of identical
| merically controlled

> which are connected through an

d transportation system.

rocess in FMS is controlled by a
| computer (FMS cell computer).
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History of FMS

tury FMS did not exist. There was not a big enough
e the markets were national and there was no foreign
ould tell the consumers what to buy. Henry Ford

was to come. The discovery of new
nd production techniques increased quality and productivity. The
pen foreign markets and new competition. Now the market focused
1er and not the manufacturer. The first FMS was patent in 1965 by
amson who made numerically controlled equipment. Examples of

yle controlled equipment are like a CNC lathes or mills which is called
varying types of FMS. In the 70 s manufacturers could not stay to date with the
~ ever-growing technological knowledge manufacturers competitors have, so FMS
'became mainstream in manufacturing.

In the 80 s for the first time manufacturers had to take in consideration
efficiency, quality, and flexibility to stay in business.



—quipment of FMS

ent

'sal ma g centers (prismatic FMSs)
al FMSs)

X
urning centers (rotat
nding machines
bling machines

S centers

« Wash machines

e

« Coordinate measuring machines
 Robotic work stations
e Manual workstations



/ fixture/stillage stores

et buffer stations

:s.tores

Raw material stores

Transport system(AGVs,RGVs,robots)
Transport units(pallets/stillages)



pes of FMS







erent approaches

y of producmg different parts

easure of how fast the company converts
cess/ es from making an old line of
s to produce a new product

The ability to change a production schedule, to
- modify a part, or to handle multiple parts



Advantages of using FMS

p and queue times

ce time for product completion

e human workers better

yve product routing

I ce a variety of Items under one roof
= Improve product quality

1 Serve a variety of vendors simultaneously
m Produce more product more quickly



Jisadvantage of using FMS

to adapt to changes in product

:machines are of limited capacity and the tooling

nc logical problems of exact component
loning and precise timing necessary to
SS a component

Sophisticated manufacturing systems



ee\opment of FMS

must be decided on before you can
These actions include.

1 Developing ways to control product quality.
= Testing the manufacturing system.
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d Bolts of FMS

FMS Layouts

oop Layout:
1 kip stations for flexibility
T large part sizes

ONg process times



outs Continued

nachine in any sequence
- part families

mplex FMS layout
s several support stations



e Automation

= Ability to accommodate
routing changes

Ability to rapidly
change production set
e



ges with FMS

he best production system for
ically and socially)

expansion costs associated with implementing

y maintenance of FMS operations
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Viaking FMS Work

he components of robotics,
10logy and computer integrated
ect order one can achieve a
turing System

ufacturing
2ssful Flexible







An outline for Mechanical Engineering
CAD/CAM laboratory Integrated System
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roduction

ory in Mechanical Engineering Department
ring system including different cells

“ Quantity and description

T
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9(4 Contact Sensors,3 Optical sensors,1 Metal detector and 1 Non-Metal Detector)

3(1 Emergency stop and run push button)
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How does it work?

e of picking and placing parts which are scanned by the
er them to the left side for machining or throw it to the

er to pick the parts.

cylinder motion. This ro
ach time.

st picks the parts which are detected by the Metal Detector sensor,
§it.

obot which has the same specifications as the former one, used to
pick the Non-Metal parts (which are detected by non-metal detector sensor on the
big conveyor) from the flexible conveyor and place them into a rail way for the
next defined operations.
This robot placed on a special Nut and Screw system which is connected to a
Motor using to turning the screw in case of moving the robot across the Big
conveyor .



First robot




‘ OFTWARES

trolled by a General PC, using a visual basic
the barcodes and also control the robot’s motion.
ogram decide Where to be placed according to

S IC olled by a PC using special software
¥ine ; ed “Robo

ly, this software has ¢ | (Graphical User Interface)

an be used for programming the robot remotely. After

e program, by pressing the Run Button on the program
ach line transferred to the robot using a general RS-232

Al O WE
placed in ¢

another PC which is used to monitor the Main PIC,
anti dust cabin for safety.
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, one general belt conveyor and one big flexible
n by two different Motors . The specifications of
0 conveyors are as below:




; inputs and 5 outputs, which is used as
, just to transfer the fire signal to the second

ith inputs and output, used as main
he motors, conveyors, sensors and all

. »
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ELEKTRONIK
) ”»e "lo ’\” ma 13 S e

P T e T e T e e e



THE SCENARIO

arts are designed for three different operations.
10 is collaboration of the barcode reader and
ing the part in the input place , the small

d down and the small conveyor runs.

: the barcode reader for reading the
er tha or stopped when the part reached

or on the belt co




s” barcode, two different operations may have

ith  barcode going to the box 1, other parts must

ond flexible conveyors , these parts including metal
s. Throwing parts into the flexible conveyor, they
or on which caused the big conveyor to turn

metal detector sensor, in this case if the
sensor and continue it rout,

e the metal detector s send a signal to the main PLC
PLC send signal to the pneumatic robot to catch the metal




inue their route until they reach the non-metal
ensor send a signal to the main PLC and the
> required signal to the robot and also to the screw
he screw starts turning and the robot get close to
he conveyor waiting to be caught by the robot.
e PC which is used to control the second

dy to send the program to the robot.

1d after that the signal from the non-

ew starts in reverse direction by

C , and the robot throws the

e rout.

cS OII,
ignal from the mz
special rail at the end ¢

| /4 L
| 4 N
- ’
: e .
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o B gyl
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by detection of any part (metal or non-
spec1a1 sensors the big conveyor stopped and
-received signal from the first sensor of big

stem designed to warn the operator if the
sensor in improper position (if it stands
optical sensor detected the part which
starts and warn the operator to

ys on the width of the part) and

push start button for resuming the conveyor cycle.

b



How are the Robots Programmed

ystem robots are programmed with visual basics. But s
the help of ROBOTICA. ROBOTICA is a program to define the
robot has several axes which are controlled with this program.

-
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This
command
jumps to
line one

ple here 3 programmers are written for the robot next to
take the part to machine 1 or machine 2 or conveyor 1
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Ide J stands for jump, M 1,2,.. Are for

robot and the coordinated for each axis Is

e a loop in this system J 100 is used to
irst line. T stand for time. The robot

all time interval defined by T

et a part and release it at

In a position
...SandP are use
position.



elp of these coordinates the visual basic program is written. It is defined in
or example for a part with a specific bar code, take the part and place it
ere an outline of the program is given.
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ositions are defined for the
to that position, take the

rt and place it in a machine or

veyor one. Here the codes to place the
In machine one are shown. These

S can be accessed easily by double
clicking on box 1 in the program and
change the coordinates according to the
coordinates that were set in ROBOTICA.
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are are the coordinates for box 2 or machine 2 are shown. One

mply define his/her coordinates according to those he/she
ROBOTICA.
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Now the coordinates for the conveyor are defined in the

0gram.
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entioned that a part is placed in machine 1 or machine 2 or conveyor 1 according to its bar
N this part of the program it is defined how each part is placed according to its bar code.
de for each object defines its color and for each color a series of codes similar to the
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Coordinates for a

nite part:
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dinates for a
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are are also a set of codes written for
hich are not in any categories.
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anufacturing and PLC

everal PLCs are used to switch on
nd other part of manufacturing

C in automated systems made PLC
Manufacturing unit.
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An example of a simple and
modern manufacturing
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FMS Example

Ign + One Assembly Process = Multiple Models

When different models are designed to be assembled in the same sequence they can be built
in the same plant.
This maximizes efficiency and allows the company to respond quickly to changing customer



- vehicle’s body, flexibility
means more than 80
percent of the tooling is
not specific to one model.
It can be reprogrammed to
weld a car or a truck or a
crossover of similar size.

.‘. '\: ;/l .\\‘
iy

In the paint shop, flexibility
means robotic applicators
are programmed to cover
various body styles — as
they move through the
paint booth — with equal
precision. This results in
minimizing waste and
environmental impact
while maximizing quality.

In the flnal assembly
area, flexibility means
the build sequence is the
same among multiple
models on one or more
platforms allowing for
efficient utilization of
people and equipment.



oD | FMS Example

Irtual Verification

ows Ford to quickly add various models into an
Isting facility to produce a new model. In the
manufacturing engine lant operators evaluate tooling and product
re costly installations are on the plant floor. This method of

proves launch quality and enables speed of execution.




