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Name of the Expenment

Name of the Experiment: Construct a control system

incorporating electrical, mechanical and electronic

components.



"Sensors and Actuators—

Sensor

A device that converts an environmental condition into

an electrical signal.
Actuator

A device that converts a control signal (usually
electrical) into

mechanical action (motion).

(Taken together, sensors, actuators, controllers, and power

supply form the basic elements of a control system.)



proxEnity sensor, genaeral

proxmily sensor, inductive

DCroOXamily Sensor. cCapaciive

proxmity sensor, gpltical

proximity Sensor, magnetic




COMPOSITION TYPE
METAL

Spiral coating of
carbon on
ceramic substrate
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~ Resistor circuit svmbols

Fixed wvalue resistor
' { F — AN —

Varnable resistor - Rheosiat

Variable resistor - Potentivaneter

Varnable resistor - Preset




5-Band Color Code

1st digit

6-Band Color Code 2760 5y zn d dlgl t
multiplier
Multiplier  Tolerance "t0|el'anCe"

1stDigit 2nd Digit  3rd Digit

u-ul Silver 0% Silver

0 Gald Temperature

cenen - (JUality
band

standard carbon resistor

62 x 100 = 6200 ohms
A

gold=5%, silver=10%
no band = 20%
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< Measures The amount of Current flow
through the circuit

Types:
1. DC Ammeter
2. AC Ammeter




Ammeter

Ammeter
Should be
always
connected
INn Series
with Load

N

Schematic Diagram of Ammeter




AMmMmeter:

Battery o
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https://www.google.com.bd/url?url=http://commons.wikimedia.org/wiki/File:Ammeter.jpg&rct=j&sa=U&ei=Jrm2UsOOLMH4rQew0IGgAQ&ved=0CDQQ9QEwBg&q=www.picture+of+ammeter&usg=AFQjCNG9adHEVlzChRcVs0e9RigE5S-HKw
http://www.google.com.bd/imgres?start=100&client=firefox-a&sa=X&rls=org.mozilla:en-US:official&channel=fflb&biw=1366&bih=563&tbm=isch&tbnid=Udu89rcmlTHOOM:&imgrefurl=http://www.shutterstock.com/pic-48939601/stock-photo-close-up-of-an-vintage-ancient-voltmeter.html&docid=cGoeb6cT_lo2TM&imgurl=http://image.shutterstock.com/display_pic_with_logo/85757/85757,1268869444,7/stock-photo-close-up-of-an-vintage-ancient-voltmeter-48939601.jpg&w=450&h=470&ei=IL-2UqfrMci5rgeCoIHYCg&zoom=1&ved=1t:3588,r:76,s:100,i:232

Voltmeter
o

<+ used for measuring Electrical potential
difference between two points in an electric
circuit

Types:
1. DC Voltmeter
2. AC Voltmeter
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Schematic Diagram of
Voltmeter:

Ammeter

Battery —  Resistor

V) Voltmeter

Voltmeter must be connected

in Parallel with Load



Connection Diagram of

Voltmeter
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Pictorial View of DC & AC
Voltmeter

DC Voltmeter AC Voltmeter
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http://www.google.com.bd/imgres?client=firefox-a&sa=X&rls=org.mozilla:en-US:official&channel=fflb&biw=1366&bih=563&tbm=isch&tbnid=5Kd-qlsnb0ivYM:&imgrefurl=http://www.doctronics.co.uk/meter.htm&docid=Sc-08p5hQDAibM&imgurl=http://www.doctronics.co.uk/images/meter3.gif&w=300&h=548&ei=58K2UoCBLc7rrAer74D4Dw&zoom=1&ved=1t:3588,r:26,s:0,i:163



http://www.google.com.bd/imgres?client=firefox-a&sa=X&rls=org.mozilla:en-US:official&channel=fflb&biw=1366&bih=563&tbm=isch&tbnid=pPWjUosdD_KCSM:&imgrefurl=http://www.adafruit.com/blog/2010/11/22/new-product-extech-ex330-autoranging-multimeter-with-thermometer-type-k-remote-probe/&docid=AMluKBcXuibC0M&imgurl=http://www.adafruit.com/adablog/wp-content/uploads/2010/11/PT_10609.jpg&w=297&h=496&ei=58K2UoCBLc7rrAer74D4Dw&zoom=1&ved=1t:3588,r:46,s:0,i:223
http://www.google.com.bd/imgres?client=firefox-a&sa=X&rls=org.mozilla:en-US:official&channel=fflb&biw=1366&bih=563&tbm=isch&tbnid=EfX44f_0l5mAeM:&imgrefurl=http://www.designworldonline.com/how-to-determine-digital-multimeter-accuracy/&docid=YhbFN9AM4k-UYM&imgurl=http://www.designworldonline.com/uploads/Imagegallery/Graph-1-DMM--1.jpg&w=500&h=559&ei=58K2UoCBLc7rrAer74D4Dw&zoom=1&ved=1t:3588,r:25,s:0,i:160




T T

AR
faet g
I
eI 0N

FTEIIT e
:
-

+




VOLTS

—~
,

Al

o
b3
e
-
4
v
<
-
w
w
=
-~
@

SREIE

afy Toleo



http://www.google.com.bd/imgres?client=firefox-a&sa=X&rls=org.mozilla:en-US:official&channel=fflb&biw=1366&bih=563&tbm=isch&tbnid=kGA_Zoilt-iRSM:&imgrefurl=http://www.bottompaintstore.com/electrical-meters-c-13941_13950.html&docid=1-XnE5ytNiWbfM&imgurl=http://www.bottompaintstore.com/images/13879.gif&w=300&h=300&ei=kL62UorbA4GGrQe68oDgAQ&zoom=1&ved=1t:3588,r:22,s:0,i:151
http://www.google.com.bd/imgres?client=firefox-a&sa=X&rls=org.mozilla:en-US:official&channel=fflb&biw=1366&bih=563&tbm=isch&tbnid=6qxwUGwKoFBXpM:&imgrefurl=http://www.aliexpress.com/item/Best-Selling-Free-Shipping-Mini-DJ-Laser-Stage-Lighting-Light-Disco-Remote-Control-Red-For-Party/450337447.html&docid=TpSKvsfd3JXeYM&imgurl=http://i00.i.aliimg.com/wsphoto/v0/361772308/Wholesale-Pro-New-Analog-Panel-AC-AC300V-Vlot-Meter-Voltmeter-Brand-New-EP151-.jpg&w=300&h=300&ei=kL62UorbA4GGrQe68oDgAQ&zoom=1&ved=1t:3588,r:30,s:0,i:175
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00V
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Analog Type
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Wattmeter
oo

Measures the Electric power in watts

Types:
1. Analog Wattmeter
2. Digital Wattmeter
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Schematic Diagram of Wattmeter:
o

/\v/ PC

CC

Load

Measured Power, P=VI Cos©

©= angle between v and i
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MFJ Giant SWR/Wattmeter
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ER Watt Meter

(€ Voltage 0-60V Curront 0-100A
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Old Type(Analog)
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MODEL: M10-SP3003L
rVOLTAGE*]

LABORATORY DC POWER SUPPLY

rCURRENT-]
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ectronics

LODESTAR

TRIPLE OUTPUT DC POWER SUPPLY

VOLTAGE

- ON

(Power [

CURRENT

0-30V/0-3A

MODE MASTER
M INDEP. A
m SERIES m
m PARALLEL m C.v.
i
| . \
‘J*“«QI c.c. \
VOLTAGE CURRENT
OVER LOAD
& - 30! 2
o 0-30V/0-3A

Dual port
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Name of the Experiment
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Function of Relay, Timer

Name of the Experiment
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Magnetic contact & sensor



Relay: Relay Gl electrically operated switch. S{C{¢
fateT Electromagnet 4039 fofate e 91

Relay type:

- Latching Relay , - contatctor Relay,

- Read Relay, - Solid-state Relay,
o - Solid-state contatctor Relay,

- Buchholr Relay,

- Mercury-watted Relay, - Forced-guided Relay

- Polarized Relay, - Contaces Relay,

- Machine tool Relay, - Over load Relay,
- Co axial Relay, - Proctaction vacuum Relay S«j\0¥]



Relay A4S Relay, coil, pole & throw ¥ T PO |

e Crafle Relay 9 2 @TeT (I 1T 2F...
® SPST: (Single Pole Single Throw)

® SPDT: (Single Pole Double Throw)

® DPST: (Double Pole Single Throw)

® DPDT: (Double Pole Double Throw):



[

93 Relay 9% pin 22 A 8 @3 80 pin @3
RSN pin TP coil G &, (IR supply

(NS 2, &2 3B pin switching 9 &= RO
23, IS G pole b2 GFh throw AT




- SPDT: ( Single Pole Double Throw)

N/O

___--Theow
| | ------------ le

93 Relay 93 pin 7247 AT ¢b, 93 ¢b pin 97 ST
36 pin AT coil G G, (T supply (TSI
23992 9 pin switching €9 &) GO 2, ACUS
G pole €2 "féﬁ throw |




——
“DPST: (Double Pole Single Throw)

/Theow
//
Coil
3
y
F' Pole

93 Relay 9 pin 72251 A L6 @3 Wb pin @7
36 pin ATF coil G &=y, (T supply (TSI 27,
432 81 pin switching €< &) FR2© 2, AUS

130 pole 92 W3 throw A




/4‘
“DPDT: (Double Pole Double Throw):

/ Theow

e COM

i N/C

N/O

( cOM Pole
N/C

Coil

93 Relay 9 pin 72251 A b @3 v pin @ T3
36 pin ATF coil € &5, (IR supply (TSI 2

432 Wb pin switching 9 &« J© 2, AL
S0 pole €32 94D throw ACF




-Magnatic Contac:

Magnatic contac 8 430 automatic switching device 3l
electromagnatic 4039 oGO & FCF, G coil @ FRPNT AC
(oD supply (1831 23 a3 Magnetic contact G<FAICR 8
port (3 switching FCI 9 coil YT T ATE (F Al €92 A2 I 2T,

93 coil €9 L AT AC220v supply (WS 2T @3 (D magnet 9
FABRS 27, T 9P 8 B port switching 23

Al




-Magnatic Contac:

| T |/ I/ I/ l/
Magnatic contac 8 <D automatic switching device AT electromagnatic
40304 fSf8re e 30, 93 coil @ IR AC CSITOS supply (WS 2T
43 Magnetic contact 9 8 port (F switching FCI 93 coil €

25 28 (3 Al @92 A2 @1 3T, @F coil ¥F R AT AC220v supply CREH!
20T 99 (FRD magnet @ FATSRS 2T, TCeT 9712 8 T port switching 23

Al




Different Type of sensor with application

SENSOR
¥ .
Analog Sensor Digital Sensor
>PT-100 l ¥ l

»>Thermocouple

PNP NPN

\/ —

—>»Photo sensor

—>Proximity sensor



Sensor 2 <909 2T A< %
: 1 |

. Analog Sensor

2. Digital Sensor
Digital Sensor S<IH { KA

1. Photo sensor

2. Proximity sensor
Photo sensor R {0 T AUTFI
® Transriver Photo Sensor.

® Transmitter Receiver Pair Photo Sensor.



' Se

(T Photo sensor ¢ transmitting €<% Receiving KT <P
TP OICF Transriver Photo Sensor ¢ YT Transmitter

RS Photo Diode €32 Receiver R(7(J Photo Transistor
GIR© ©F

Black(O/P)
Brown(+v), ADk ------- T O N
oC \y \ :;'\
 supP -~
vol Blue(-v) O
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( Physical principles of Pneumatic and Electrical

system

Functions and use of Electro-Pneumatic
components

Recognizing and drawing of pneumatic and
Electro-Pneumatic symbols and circuit diagrams

Representation of motion sequences and
operating status

Drawing of pneumatic and electrical circuits
diagrams

Direct and indirect manual controls
Direct and indirect stroke-dependent controls
Logical AND/OR function of switch-on signals



“What is
P n e u m@&l@(%t?cerm means

It Is the industrial implementation and application of air
powered actuators (cylinders and motors) and their
control devices (valves) needed in their operation.

« Branch of science which deals with the study of gases
especially air, its properties and application at pressure
higher (compressed) or lower (vacuum) than
atmospheric.



/ °
Compressed Air as a

Working Medium

~

Air is available everywhere

Compressed air is easily conveyed in pipelines over large
distances

Compressed air is insensitive to temperature fluctuations
Compressed air need not be returned
Compressed air is explosion proof

Compressed air is clean
Compressed air is fast “
Straight line movement can be produced directly



/ '

/ | °® |
Compressed Air as a

Workin%‘ Medium
Compressed air is a relatively expensive means of
conveying energy

~

Compressed air requires good conditioning

It is only economical up to a certain force expenditure
Air is compressible

Exhaust air is loud (reduced by using silencers)

The oil mist mixed with air for lubricating purposes
exhaust or escapes to the atmosphere



Pneumaltics Festo Didachc

Intermediate reservoir

Reservoir within a pneumatic system

Air reservoir
Service unit 1 -2% gradient

COMPRESSOR

Consuming
devices

Cnndensa’[e
cnllec’mr tank
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Single Acting Cylinder

Diameters 10mm to 32mm

Stroke Lengths 5mm to 50mm



: AT
Rod Bearing e

=l

_ Spring

~ Vent

Connection 1

Piston Seal



Single Acting Cylinders

If compressed air is supplied, air
hits the piston surface and the
piston rod moves out. When air

is released, the return spring
moves the piston to its initial

-mw o _.__' ~
. T l nnuu...u"'.'...u—
N e g

w

S _m
R

position.
Single acting cylinders do work

in one way, therefore they are
ideal for tensioning, ejecting,

compressing etc




ation of Single Acting Cylinders
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ation of Single Acting Cylinders

u%

Force = Pressure x Area
(piston)

A AN A
AR RRRA
AR




ation of Single Acting Cylinders |
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| AR A
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Force = Pressure x Area
(piston)
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Force = Pressure x Area
(piston)
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Force = Pressure x Area
(piston)
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Force = Pressure x Area
(piston)



ation of Single Acting Cylinders

3

I

Force = Pressure x Area
(piston)
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afion of Single Acting Cylinders —

A AN A
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m Single Acting Cylinders
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DOUBLE-ACTING CYLINDERS

Stroke Length  100mm (max)



Piston Rod Bearing
Rod end

Base end Connections



Double Acting Cylinders with Air Cushioning

& : - 2
R P

When the piston approaches its final position, the damping piston shuts
off the direct air-outlet. Excess pressure sets up an air-cushion in the
remaining cylinder volume and kinetic energy is converted into pressure.

At this stage, air may only leave the cylinder through a controlled cross
section of stream discharge.



W of DoubleW

Cushioning

Pl

Cushioning e

sIeev;/ Seals | |
F Non-return valve

&

N

.

-

Cushioning adjustment
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ess Cylinders

Rodless cylinders or Linear
Drives are used when long
strokes are required or little
fitting space is available.

Mechanically coupled Magnetically coupled



Conventional Double Acting Cylinders require space to house the
cylinder.
Plus space to carry out the work.

)

More effective use of the available space can be made by using

Rodless Cylinders




- PNEUMATIC
VALVES

FUNCTIONS :

=»open and close flow paths
->regulate pressure

=»directs flow to various
paths

=»adjust flow volume



Drechons. afrolvales



The valve switching position is shown by a square.

The number of squares corresponds to the number of

switching position.

Lines indicate the flow paths, arrows indicate the direction of flow.

Closed ports are shown by two lines drawn at right angles to
one another.

The connecting lines for supply and exhaust air are drawn outside th
square.

|_




Number of ports
“/ Number of switching positions

2/2 — way valve, normally open position

3/2 — way valve, normally closed position

3/2 — way valve, normally open position

5/2 — way valve, flow from 1-2 and from 4-5




/

Actuation methods

MANUAL
— General

(I~ Push Button

& Lever
ﬁ Pedal

|
~~" Detent

2!

ik

MECHANICAL

W Spring
C Button

Roller

(0 Idle Roller

ELECTRICAL PNEUMATIC

Z Solenoid ——> Pneumatic




ELECTRO PNEUMATICS



FneumaFics,." Electrics/

Hydraulics Electronics

— Cylinders — Electric motors

— Motors —| Working elements I— —5Solenoids

— Components — Linear motors
- — Power contactors

— Directional

control valves

—| Control elements I— — Power transistars

— Directional
control valves
— |Isolating valves

— Pressure valves

— Switches

— Push button
actuators

— Limit switches

— Program
module

— Sensors

T — Power thyristors
Processing — Contactors
ey elements = — Relays
(Control elements] [ | — Electronic modules
— Switches

— Push button actuators

— Limit switches

—| Input elements I— — Program module

- Sensars

— Indicators,generators




 SWITCHES

OB RO
>normally open

>normally closed

CONTACT
CONFIGURATIONS :

>normally open contact

>normally closed contact

Contact load--------------- 1A (max)
> changeover contact Power consumption------ 0.48W






~SOLENOIDS =

DEFINITION:

>a device which is primarily used as an
electromagnet used to drive a plunger for the
purpose of control actuation.

OPERATING PRINCIPLE:

2 passing an electric current through a coil of
copper wire generates an electromagnetic field

>adding turns to the coil strengthens the EMF
while the lines of force are concentrated through
the circular form of the coil and the EMF is
greatly increased



Wrectlonal ontr

Solenoid Actuated, Spring Returned

2

= 1
] -r-r\\%
EE

When an electric current is
applied to the coil, an EMF is
generated which lifts the lower
sealing lips of the armature and
opens the passage for pilot air.
Pilot air then applies pressure
on the diaphragm which then
causes the valve to switch its
position.

Upon removal of the current, the
pilot air passage closes and a
spring returns the valve to its
normal switching position.




T SIGNAL FLOW

By using pilot control, the size of the solenoid
Can be kept to a minimum.

Main Advantages :

@ It reduced power consumption
@ it reduced heat generation




Seminar EP 211 FESTO
Electro-Pneumatics Control

Solution: 1 Sorting device

Circuit diagram, pneumatic

SR
v 5D vt 55T
AR

iNAN
©
Circuit diagram, electric
1
i I
S

wir




Relays

Relays are electro-magnetically actuated
switches. They consist of a housing with
electromagnet and movable contacts. An
electromagnetic field is created when a
voltage is applied to the coil of the
electromagnet. This results in attraction of
the movable armature to the coil core. The
armature actuates the contact

assembly. This contact assembly can open
or close a specific number of contacts by
mechanical means. If the flow of current
through the coil is interrupted, a spring



_Relays

Return spring
Relay coil

Armature

Coil core

Insulation

Contact

Al A2 4 2 1

K




T s s

> Adﬁges of Relays

Easily adapted to various operating voltages

Not much affected by the temperature of their
surroundings

Relatively high resistance between contacts in the
off state

Several independent circuits can be switched
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_Disadvantages of Relays

Working surface of contacts wear through
oxidation

Large space requirement compare to transistors
Noise is created during the switching operation
The contacts are affected by contamination

Limited switching speed of 3ms - 17ms



w Directional Control Valve,-Solenoid

~ Actuated, Spring Returned

e N
1
-"b-- -g m.

K==l

:-!.-.‘!’ } wlu !

W

14

‘ |"Iﬂlllllwlllllllmlllﬂl'I_l it

0000 (k

L -

14

___ufa & alajiE

When the solenoid is
energized, the armature moves
and the pilot air passage
opens. The pilot air applies
pressure to the left side of the
valve piston resulting to the
valve switching its position.

Upon removal of the electrical
signal, a spring returns the
valve to its neutral switching
position.

Used for the control of double
acting cylinders.



5/2 - way Directional ControlValve, Double —
~ Solenoid Actuated

Because of the

! absence of a return

T s = spring, double solenoid

R L " actuated valves retain

e ml .

|l| the last signal

'y : administered to them.
_n ] They remain in their

last switched position

even with power

removed from both

solenoids.

Effectively, this means
that this valve has
“memory
characteristic”.
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Solution: 3 Tipping device

Circuit design, pneumatic

:
p= 400...600 kPa p= 400..600 WPo

(4...6 bar) (4..5 bar)

Circuit design, electric
auv-rsa | 203 4
fu 3 }u
S1E--\ S2F-







What are sensors?

A sensor is a technical converter, which
converts a physical value such as
temperature, pressure, flow, or
distance, into a different value which is
easier to evaluate. This is usually an
electrical signal such as voltage,

current, resistance or frequency of
oscillation.



Sensor Classification Sensor Classification Sensor Classification
According to

Principle of Operation According to According to
Wiring Output Signal Polarity
—  Contact Sensors
— 2-Wire Sensors — PNP Sensors
Electrical Limit Switch
Pressure Sensors — 3-Wire Sensors — NPN Sensors
— Contactless Sensors L 4-Wire Sensors
e Magnetic
fos Inductive
o Capacitive
— Optical

L Ultrasonic
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"SENSORS

Devices which convert physical variables into form of electrical
signals to gather data, monitor or control a process.

TYPES:

Contact Sensors — mechanical in nature, subject to
mechanical wear and with predictable failure rate. Contact sensors
include limit switches, roller switches, and pressure sensors.

Contactless Sensors — Proximity sensors (reed switch,
inductive, capacitive, and optical sensors).



24v DC

Ov

+ 18 to 30 Volts DC.

I3
HH
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| | Output

PNP Type

Output Is
Positive

Positive
switching




24v DC

+ 18 to 30 Volts D

P

-

—

NPN Type

Output
switches
through to Ov

Negative
switching
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"INDUCTIVE PROXIMITY SENSORS

BN +
O

BK
Note:

For metallic —mr BU :Izl TEmETeTeE
materials only J - O

Switching Voltage ---------------——-——————— - 10-30 V DC

Nominal switching distance --------------------—- 4mm

Switching frequency--------------==----=---mme—- 800Hz (max)

Output function -------------------mmomooe NO contact, PNP switching

Output current ----------======---—--mmmmee- 400 mA (max)
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"CAPACITIVE PROXIMITY SENSORS

BN

‘ BK

/ BU I:':I

- O
Switching Voltage --------------------—————- 10-30V DC
Nominal switching distance --------------- 4mm
Switching frequency --------------------———- 100 Hz (max)
Output function ----------==----——omoeee - NO contact, PNP switching

Output current -----------=======---oommmoo—- 200mA (max)
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"OPTICAL PROXIMITY SENSORS

BN

P ’ £
/) BK

™ " BU —— -

Switching Voltage -------------------—————- 10-30 V DC

Nominal Switching distance ------------- o-100 mm (adjustable)
Switching frequency --------------------—- 200 Hz (max)

Output function -----------===----—oooooo—- NO contact, PNP switching

Output current -----------=====----—-——————- 100mA (max)
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Optical Sensor

Inductive Sensor

Optical Sensor

Magnetic Sensor
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Solution: 4 Punching device
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Solution: 7 Ejecting workpiece

1 2 3 4
A S $2 | I I13 ]13
| ¢ S3f szo\ K1 K2
Start 14 14
St
E To
2| |4 Al Al
Kt K2 Y1 X Y2 X
Y1 Y2 A2 A2
Ve
375 } X3
3 4
3
I23
K1
24
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Solution: 9 Automatic washing system

[} 2 3 4 5
| | | ik
s START o\ ™ AR w2
E ‘ hia 2 N 24
sToP 5,1[-
2
Al Al
x1 X2 Y
I
g B
H 4
3 5
" 1 2 3 4 5 &
: 1 T T
st 3] X1
Box B2 sriaE . L
K2
2 F aift- U R U g2
sTOP
o e
T [x3
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Solution: 12 Automatic Washing System (Counter)

1 3 8 ?
PB :--\ ki ki k2 K\ RsT e k2 \
S
87
Kl K2 K3 X3 Y1 :
- ] L1 23X
vy ooy
: ; 1 1




Pneumatic-Electric Converter

When a pneumatic signal of sufficient pressure to overcome the spring force is
applied to the diaphragm, the resultant force operates the stem. The force
required to operate the stem is controlled by the adjusting screw. Movement of

the stem actuates a micro switch via a switching lever which results to switching
of contacts.
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Solution: 10 Stamping device

Circuit design, pneumatic

=
81

p> 400 kPo 1 ¥2
(4 bar)

2

AR
p= 400...600 kPa

(4...6 bor)

Circuit design, electric
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*Time relay with switch on

'df 111‘1% relay with switch off
delay
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< itch on Delay Timer

When S1 is actuated, current flows to
capacitor C1 through adjustable
resistance R1. Diode D1, which is
connected in parallel, does not permit
the flow of current in this direction. After
capacitor C1 has become charged to

_ \\ \\ 7 7 the switching voltage of the relay K1,

the relay switches.

[ R - ]==
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/mmf Delay Timer

When S1 is actuated, the current flows
through diode D1, which is connected in
the free flow direction, to capacitor C1 and
the relay K1. The relay switches at once.
After release of pushbutton S1, the circuit
IS interrupted. Capacitor C1 can now

_ A o discharge solely via adjustable resistor R1

and resistance R2.

- - e e e ]
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Solution: 11 Cementing press

A Si §2
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Solution:

AR YA

315
L 2 3 4
] 13 52 13
ss K1 O-\ K2
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of fe
A Al
kil ] ke[
a2 A2
TN A
2 4
s 8

13 Lifting device for boxes

2 4
eI
315
5 [5]
23 23
KA K2
24 24
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SUGGESTED PATTERN IN DESIGNING SEQUENCE CONTROL USING RELAYS

1. The CONTROL CIRCUIT is the part of the relay ladder, which processes
input signals.

2. The POWER CIRCUIT is the part of the relay ladder, which directly
controls the electrical loads. (ie., solenoid coils, motors, lamps, buzzers)

3. Inthe control circuit, each working step is assigned its own STEP RELAY.
4. Each step relay, except the last step relay, employs a self holding contact.
5. A NO contact of the step relay N is placed in series with the first step relay.

6. A NC contact of the last step relay is placed in series with the first step relay.






AR i

== ?equence Control System

£ L

This is a control system using a mandatory step by step sequence,
in which the sequencing from one step to the next programmed

step depends on certain conditions being satisfied.

L o
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—Representations

Cylinder 1.0 extends and lifts the box
Cylinder 2.0 extends and pushes the box
Cylinder 1.0 retracts, then

Cylinder 2.0 retracts

Work Step  Motion of Cylinder 1.0  Motion of Cylinder 2.0
1 out i
2 - out
3 In -
4 - In



/ .
—Representations

Extension represented Dy ey
Retraction represented Y

Extension represented by : +
Retraction represented by : -

8
Z
10 -
2.0



| mntaﬂons

1.0

2.0
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Problem sheet 15 Bending device

Problem:
The bending tool is used to bend metal strips.

The strip is inserted manually. After pressing the START pushbutton, cylinder A
clamps the workpiece, cylinder B bends the part and returns to its initial position,
and cylinder C completes the bending operalion. After cylinder C has returned to
its initial position, cylinder A releases the part.

Positional sketch:

Cylinder B Cylinder A
first bend

clamping

Cylinder C
finish bend

Motion-step diagram:




Solution: 15 Bending device
A St s2 8 s3
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Modular Production System
MPS






