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References: Electro Hydraulics

SAFETY IN ELECTRO HYDRAULICS

When working with electrical controlled fluid power systems, the safety precautions for
rianual controlled hydraulic and pneumatic system still apply. in addition, you should
also observe the following rules .

=* NEVER hock up any electrical wires or change any connections while the
electrical power is still on.

Always turn off the control power switch before setting up any circuits and
changing any circuit connections.

»» DO NOT allow any bare control wires or terminal connections to touch metal
surfaces. This can cause you to get shocked when you touched the metal
surfaces.

=» DO NOT touch any bare electrical wires.

= Before you connect the main power cord; make sure the control power switch is
in the off position.

> Keep surface clear of oil or grease A spark from electrical system can cause oil-

soaked materials to catch fire.-
CONTROL LOGIC

The control signal used in electrical control circuits is the electricity itself flowiiiy
through the conductors and input devices to the output devices.

To form the control logic needed to perform machine operations, multiple inp.+*
switches of various types can be wired together in certain configurations. There ar=
six logic configurations that you will learn in this experiment. With this you will able
to develop circuits to perform industrial machine control sequences.

-
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AND LOGIC

*Normally open push button switches are wired in series.
*both must close in order for the output to energlzed

OUTPUT ON

=

iﬁ
11) ;

BOTH SWITCHES CLOSED

{1]-
+ .

*FIGURE 8. Two or more ﬁormal!y open switches wired in seri

the outout to eneraize. all inout switches must close.

OR LOGIC

*Two or more normally opened switches wired in parallel
*The out put is off when neither pushbutton is off

es form an AND logic element. In order for

REMOTE START
. BOTH SWITCHES OPEN

: WON OUTPUT OFF - I
*. = + - i
START :
& 2
X 25O e
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IFIGURE 7. Two or more normally open switches wired in

the output to gnergize only one of the inputs has to close.

parallel form an OR loguc element. In order for

s
e
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NOT LOGIC

*It is formed by a single normally closed switch.
*The output is energized or on when the input switch is not actuated.
* When the input is actuated the output is not on.

\,
h SUTRUTION OUTPUT OFF (NOT ON)
§alo i1l
e Ji]s =3 fi]s
+ - + -
INPUT SWITCH LAMP INPUT SWITCH LAMP
N d ' ~, s
| ol o b o]
A A

FIGURE 9. NOT logic is farmed by a single normally closed input switch.

NOR LOGIC
*Not logic can also be linked together in series to form NOR loguc
NOR logic consist two or more normally closed pushbutton wired in series to the
output.
It is frequently used to muiltiple stop pushbuttons in circuit.

-

FIGURE 10. Clreuiles with multiple stop pushbutions use NOM logic. NAND logic is composed of two o
more noreaally closed input swilches wired parallel 1o the outlpul dovice. llusiratoed in Figur-
13, allthrea switehes must Do actuAed In oraer far the output 1o NO T Do on i
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o NAND LOGIC

F NAND loglc ls‘composed of two or more normally closed pushbutton swrtches

wired ‘parallel to the output device.

Al swntches must be actuated in order to turn off the output

MEMORY LOGIC :
| ' l i

PB _,: solenold A energazed dausrng the valw;e to shllt and-

Hy: extended |t actfuates a llmlt swltch causmg the

~switch to close and turn on the lamp.
"In ladder dlagram the power source- is bndge between the vertxcal llnes or the_

: i .“Sif

: ranls" of the ladder

f'-::The leﬂ sncle rall lS the Hot snde and is often called L1
 The right side is the ground side is often called L2, - -
; :j 'All mput swntches are lomted on the rungs between L1 and the output devlce
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=  When the input switch in series on a rung close and form a close circuit to the
output device the power flows from L1 to the output device causing it be

energized. .
" Hi M3 H2  H4
CONTROL TRANSFORMER R
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Ladder Diagram Rules:

It shows only control device such as switch, solenoid and relays.

Output devices are located on right side such as lamp, solenoid and control relays.
Input devices are located left side such as push button, limit switch.

All rungs shall be numbered. . g, '

All components should be labeled with its functions i.e. Start and a abbreviation
identified what itis i.e. PB." * - TNEE gk g, N

At least one switch per line. (if there are no switch-on a rung and only an output
device, the output would always be on) b, SRS TETEN

= Only one Load per Rung.

=  Vertical Lines represent Power.

$ 383838

u

" Control Relay:
The device most often used to perform the memory function in electromechanical relay
circuits is the CONTROL RELAY. The contral relay is the key. component. by most
electromechanical component circuits to sequence a series of machine opetations.

The relay is used in electrical control circuit to perform a number of different functions
but is most often used as a memory logic element.” -

In this function: the refay. holds outputs energized even' after the inputs have been
removed. .G el i U e : W, il % 56
Basic Operation: ©

An electromechanical relay consist of a solenoid coil and one of more sets of normally
open NO and hormally closed NC contacts. When the relay’s solenoid coil is energized, it
shifts the contacts to. the opposite state. NO contacts go closéd and NC contacts go
opened. When the solenoid is de-energized. A

“RourkelaSieel Phint - -6-- : “TIRD Centre
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PICTORIAL DRAWING  DETATCHED SYMBOLOGY

. NORMALLY OPEN

E

ORMALLY CLOSE_D
CONTACTS

RELAY COfL

»

URE 4. Operation of-a Gontrol Relay Circuit Using Detached Symbolagy and Pictorial Symioiogy
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NARM DESIGNATOR

SINGLE BREAK
' DPDT-SB

sl

DOUBLE POLL DQUBLE THROW

LADDER DIAGRAM SYMBOLS

PICTORIAL SCHEMATIC OF
OPDT CONTACTS

TE"MINAW 1
7
/ s CONTAGT

L LPOLE } ;'C:)"
' o e &

WIRING DIAGRAM FOR
TERMINALS OF RELAY

.. (SHOWING BOTTOM OF PLUG -IN MODU ")

JRE 7. Designations and Schematics of Amatrol 850 Serlev- comrol nelay as Accepted by the N
_(National Assocmuou of Relay Manulaclurers) % e s S

. Limit Sw:tches. o

= A Ilmlt switch is an input dewce used on automatuc machmes to sense the position
of a machine ‘member by mechanical means and convert it into an electrical signal.
2  This electrical svgnal is then used by the control loguc to mltiate a new step in the

machmes sequence.

= Asits construction is snhple reliable and low in cost the limlt swutch is by far the
most frequently used mput devnce on automatic machines.

Operation:

= A limit switch consists of an actuatung mechanism and a electnc-swntch The
popular type actuating mechanism is roller arm is pushed over by a movement of
a machine member, it actuates the switch inside. If the switch has both NO and
NC contacts, the NO contact go closed and the NC contact go opened. If the
machine member moves away from the roller arm an internal spring moves the
arm back to its original position and the contacts of the switch revert to the

normal position.
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N.O. CONTACGTS

N.C. CONTACTS

FIGURE 2. A heavy duty iridustrial’ Irmﬂ swotch wnh a roller arm ac* "tcr is used in 1he Amalrol 800 senes; L &
eleclfo ﬂundpnwer 1ram|ng syslem The schematlc svmbol indicales th <wnr-.h hac ona eat nf

" LIMIT SWITCH SYMBOLS

TN

NORMALLY

NORMALLY Lt NORMALLYS NO ¥
OPEN IN THE OPEN IN THE . CLOSED IN THE | (GLOBED IN “‘5
UNOPERATED - QPERATED UNOPERATED G‘Pl’ AATED ..
CONDITION. COMNDITION CONDITION

CONDITION -

 NORMALLY
OPEN - "

R ehherme normal'tz hé
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Time- delay relay _
The time delay —relay is a type of control relay that sw1tches |ts contacts to a new state
after a predetermined time has elapsed. '
it is popularly used in fiuid power apphcatlons to sequence Cylmder operatlon cause a

dwell between steps in a sequence
' Operatlons

A time —delay or tlmer relay consists of a coil, one or more NO or NC contacts'and a

tlmmg mechamsm dtis:

It can be desrgned to have elther ON -DELAY or OFF DELAY operatlon
ON- DELAY. ;0

Step —1 When the corl 1TR d erglzed in step 1, the tlmer relay contacts are in. thelr

normal smtes and the mte _al clock is reset to zero.

Step-2, The 1 TR s energized thls cause tlmer mte al clock to run but the oontacts

Step —1 the timer relay;““'ontacts deenerglz n th‘”é‘"‘l TRISOFF ‘
Step-2; These contacts will remain  energized as long’ as the coil -is energized. the
internal clock of the OFF DELAY timer relay does not run while the coil is energlzed

Step-3 when the corl 1 TR deenerglzed the
internal clock starts running.

“You should notice, however, that the contacts
| remain energlzeds‘When the internal clock
| reaches some preset time, ‘the ﬁmer contacts
"then return to" the normal state

Rourkela Steel Plant -10- o HRD Centre,
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The pressure switch is a type of electrical input switch thaf is éctuated by pressu

PRESSURE SWITCH

When the pressure rises a pressure Ievel the. contacts of pressure swntch a ed

ACUUM PRESSURE SWITGH . DIFFERENTIAL PRESSURE SWITCH' - -

55 v »causrng some new machme

" GAGE PRESSURE SWITCH ABSOLUTE PRESSURE SWITCH action to OCCUI'

_Pressure swrtches perfon’n_ the

: _"circult as Irmrts

PRl They functio
e sequending,  safety ' inter!
: 3 ’and ON/OFF control. almc

ATIOSIESRIC
fhassume -

:can potentraﬂy use a’fpfessure'f
| switch. .

PRESSURE SWITCH OPERATION :

VA k.

Al : . :
EiGUAE o Tho tolic inain typed of Brossy PG By gade, Sosoiuta; vaciiem, andunu donfial S

L 8 3338

s 39

38 8.

3

A an_actuatrng mechamsm-‘and_an electncal swrtch

beam

4 pressure ' swrtch‘_

ing mechanism of the pressure is p!unger attached toa draphragm S
The draphragm is in ’d rect contact with the fluid.

As the pressure rnses the draphragm flexes and pus
the switch. . ... AT
When pressure rises. some preset Ievel the plungef will actuate t
preset level where the swatch is actuated is most often called T .
The set point of the | pressure switch can be adjuste_d ‘y_ turnmg the hex nut on
the diaphragm cartndge assembly. What this cloes rs,t‘o’r oompress a_spring. that
resists the movement of the plunger. :

The more the sprmg is compressed the higher the set pomt pressure wm be

_ Turning the hex nut of the pressure switch c!ockwise will mcreased the pressure
,pointe » o i

' PHOTO ELECTRIC SWITCH _
The photo electncal swrtch is. a type of mput switch that is energrzed by ahght :

Itis used in . machlne c rtrol applk:ations to perform the same basic loglc A
functions as a limit switch or. _pressure. switch. - &
However, it has the ability to perform the functions through non touch senslng
When alight beam from some source strike the photoe!ectnc switch, |t energuzes-
the contacts of the switch.

When the light beam is rnterrupted by the presence of an object, the electric

contacts are switched to their opposite state,.

HRD Centre . ) “elle ‘ Rourkela Steel Plant
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PHOTOELECTRIC SWITCH OPERATION

= A photo electric switch consist of three basic components; light source, receiver,

and one or more electrical switch contacts.

= When the light source is aimed directly at the receiver. the laght beam cause a
photo diode inside the receiver to energize the electrical switch contacts.
= If an object interrupts the light beam the electrical switch contact return to their
normal state. -
LADDER DIAGRAM

& PHOTOELECTRIC SENSOR

%
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HYDRAULIC STA.N’DARD GRAPH ICAL SYIVIBOLS
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