Scuring Indicator-1

Course Name: Mechatronies

Course Code: TED (21) 6021A QID:210240021
Q.No Scoring Indicator Split | Subtotal | Total
Score Score
1.1 | Smanphone, Digital camera, Printer, Robot vacuum : 1 19
5 ny ane
T2 | I

. Electrical suftability,
suitability, Transducer performance in terms of calibration
aceurncy, Purchase aspects etc

1.3 | sensor, mﬂhﬂﬂl one 1
14 ﬁﬂ'hﬁhﬂhm& whenl, armas, 1
Sraulic presses, Car suspension efe. ane)
1.5 |
_{Any one)
1.6 | Home Automation, Roboties, Internet of Things (loT), 1
Educstion, Art and Music (Any one)
L7 | SFT - I
1§ | Assem memmmmmﬂuw 1
1.9 | Lead through method & Taxtual programming  {Any one) |
PART-B
IL1 | Orifice mater, rbine Venturimeter (1 mark each) 3
112 | Float switches, SENSOrS, Pressire sensors, Any 3
Capacitive senson, Conductive sensors, —
Bk Home thermostat, Automatics washing mach Cruise
e Tl C At e s I:': 2
In contact type measured object comes in contact with sensor,
ol v tor- b peehghawiciut plecocolll BEET I
with sensor ot
IL5 | Electric motors, Hydraulic motors, Servo motors, Gear motar | Any 3
three
L6 Any 3
three
nr Any 3
thnee
ni 3
of the unit on its buse,
*  Amm extension or contraction and arm up or down.
e process - 1o ol 3




human mterventions and using specialired ipment and
devices that perform and control ma.n:nfnchfr?:gpmms and
operations

1110 | The payload capacity of the robot, The reach of the robot, The Any
mum%:nd repeatability of the robot, The speed of the
robot, The safety features of the robot, The layout of the work | three
mE&ﬁm gafety of the application, The programming of the
ro
PART-C
il ¥®
o B
CEEm e = e | § i
&
Sensor col md
fere =3
b S e — e

It consist of four components, they are sensor coil and ferrite
core, Detector circuit, Oscillator circuit & Solid state output
circuit. The oscillator circuit generates a radio frequency
electromagnetic field. This field is concentrated around the
axis of the ferrite core, which shape the field, and directs it to
the sensor face. When metal object npproaches the face of
sensor and enters the feld, eddy currents are induced into the
surface of object. This results a damping effect that causes a
reduction in the amplitude of the oscillating signal.
The detector circuit detect the changes in the oscillator
amplitude and the circuit will switch on at a specific operating
amplitude. This signal tems on the solid state output circuit,
When the metal object leaves the sensing field, the ampliude
signal of oseillator is increases. When the amplitude of the
m:.rm ahove the specific value, it is detected by the
circuit, which is switched ofT causing the output
signal to return to the normal or off state. This type of sensors
is muinly used for defecting metallic object.

v

In washing machines typically have a variety of sensors fo
ensure efficient and effective operation. These may include
water level sensors; to detect the amount of water needed for
each cycle.

Temperature sensors: to regulate witer lemperature.

Load sensors: to determine the size of the load and to
calculate the detergent.

Vibration sensors: to detect imbalances and prevent
excessive shaking during the spin cycle.

Soil level sensors: 1o gange how dirty the clothes are and
adjust the wash cycle accordingly.

Proximity sensor; verifies that tﬁe door is closed and latched
before start-up

Page 2 of 10




It consist of a pressurized liquid fluid for transmitting energy
frosm g:n:mﬁnﬁ source o useful work. It is a device used (o
converl the fluid power into mechanical power 1o do useful
work. It may be classified into linear aT rofary type elc
Pressurized oil is provided by a sump driven by an electric
motor, The pump pumps the oil through a non return valve
and an accumulator to the system, from which it retum hack
to sump. Valves are used to control the direction, pressure and
flow rate of o fuid Aowing through the circuit. External
power supply is required to drive the pump. Pressure relief
valve is included for prevent pressure not exceeding the safe
fimiit. The non return valve prevents the oil from returm back
to pump. Accumulator maintain a constant oil pressure in the
system. Reservoir is used to hold the hydraslic liquid.
Piping system carries the hydraulic oil from one place to
another. Filters are used to remove any foreign particles so as
?;Jm elean the fluid and also avoid damage to actustor
VEs,

Figure - 4
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The sequence valve is used to control the sequence of
ration of double acting eylinder. When the DCV valve is
ifted to left envelope configuration, the left cylinder (1)
extends fully and then the right cylinder (2) extends. When
the DCV is shifted to right envelope configuration, the right
cylinder (2) retracts fully and then the left eylinder retracts.
The sequence of cylinder operation is controlled by the two
se vitlves. the DICY is in center position, baoth

cylinders are hydraulically locked.

Figure — 4
Explanation - 3
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Process control valve is used to control the rate of flow of
liguids for controlling the speed of actuators or into a tank by
ﬂ}umng the flow rate. The basis of such valves in an actuator
is used to move a plug into the flow pipe, so alter the cross-
section of the pi?: through which the fluid can flow A
commaen form of pneumatic actuator used with

control valve is diaphragm actuator, Valve consist of a
diaphragm with the input pressure signal from controller on
one side and atmospheric pressure on other side. The
difference of pressure is known as gauge pressure, The
diaphragm is made of rubber which is sandwitched in its
centre between two circular disc. The effect of changes in the
input pressure is thus to move the central part of the
diaphrugm, The pressure El'l.ﬂ'bFB in actustor causes diaphragm
to move valve stem. The result of this movement transferred
to inner-valve plug with in the valve bady, The plug restricts
the fuid flow and so its position determines the Mow rate

Figure — 4
Explanation - 3

Vil

It 15 special maotor that rotates m precisely defined

merements of rotor position (steps). It is device which
rotation according to the digital pulse supplicd to

miput. [t is brushless D.C motor, consist of a at center.

The shafi has a series of coils mounted on it, and coils are

surrounding the shaft are alternately given current or not,

creating magnetic fields which repulse or attract the magnets

on the shaft, causing the rotor to rotate. Power must be given

to one coil after another in the proper sequence in order to get

the motor to turn. For obtain maximum torque, two coils are

ubways on at any time. The coils are switched off, the motor is

E;hi.nd in its current position. IF Iﬁm stepper motor is oo

igh or stepping sequence is too fast , it will skip a step,

It requires sequencers and driver. Sequencers h:ﬁicaw the

direction of rotation and mode of operation. Driver changes

the direction of flux in phase windings.

The main feature of stepper motor are

High accuracy

Reliahility (due to brushless)
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It is a digital efectronics device that uses a

memaory to store instructions and to impléement functions such
us logic, sc:“ﬁmmg,timm& counting and arithmetic word to
control machines and processes The PLC consist of

Central Processing Unit (C

Memory 3. Input / Qutput Circuitry, .

2 =
o
-y

Cmmlprm:fuult (CPU):
It controls and processes all the operations with in the PLC.
It consist a clock with a frequency between | and § MHz The
frequency determines the operating speed of PLC and
provides the timing and synchronization for all elements in
the system.Bus system carries information and daia to and
from the CPL, memory, and input/output units.
It interprets the input signals and perform the control action
sccording o the program stored in the memory.
2. Memory : The varicus memory clements are
ROM for permanent storage for operating system and fixed
datn, RAM for m's}fmgm“. The programs in RAM can be
changed by the user. A battery is used in the PLC to maintain
the RAM content for a period of time, to preventing the lnss
of program, when supply is switched off,
The number of program step that can be stored in;mgm:m
memory is a specification of PLC, Typically it is 300 1o 1000,
3. Inpat [ Qutput (I/0) circuiting;
It provides the interface between the system and ouptside
world, It interfaces the actuators and sensors to ﬂuflr:;“U and
memory. The programs are entened into input unit
board 1o sereen display. The programs, alternatively anlﬁrkz
into system by means of a link to a personal mrndpmer ;
The input or output channel provides signal conditioning and
isolation functions so that sensors and actuators directly
connected to them with out the need of other circuitry.
4. Buses: The buses are used for the transfer of data. PLC has
four buses. They are data bus, address bus, control bus, and
system bus, Data bus transfers the CPU data,
Address bus carries the address of the memory locations.
The control bus carries timing and control signals of the CPU.
System bus is used to transfer the data between the 'O ports
and 170 units
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Timer is & circuit which is spec

the mterval 1o

be timed and the conditions or events that are 10 be stan and

wiop. PLC is with timers and these timers
function with elock signal. It consist relays with coils
that when resulls in the clasure or opening of
contacts after some time. So timer is treated as an

I'nnx control being exercised of
milm T‘hu

of conlaot !}Thlm

*ﬁtsufﬂnﬁmmuﬁnﬂswuhpuh

Tiess
i~

Figure = 4

# i =
/m“nﬂ"
I i Y o
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Tamer with a pair of coniescts
required such as
. r supply for inputioutput

+ Inputloutput capa
. ruykﬁﬂ‘hhhihhdmﬂu

mﬂw-:ihmhhrﬂ'm

munnm

power required for CPL.
types ol instructions that can

is is finked 1o
handled by a

Electrical

power 2. power for

requiretnents ( Incoming
ﬂ-:u:Tulamu » Input device voltage and output voltage-
o  Communication data with
r;qm[&huq
Software

interface needs 1o convey

hfhmu:jnnlhﬂumm!ﬂm
«  Physical environments {indicates the environment
where the control system is required)
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| The weight on the platform is used to deflect an arran

of two parallel Sﬁrinﬁmdufhmnn‘ of leaf is
transferred to the rack and pinion arrangement, where the
linear movement of rack is converted into rotary motion of
the pinion about the horizontal axis. The rotary motion is
transferred 1o the movement of a pointer across a scale
through bevel gears.

3- p—tr~
0\ W famys

Another method is use of microprocessor with load cells and
elecirical resistance strain gauge, When the person stands on
the platform the gauge suffer strain and change resistance,
If the gauge are mounted in a four active-arm wheatstone
idge then the out-of-balance voliage output from the bridge
is n measure of the weight of the person.

Figure —4
Explanation 3
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The robot concerned with the construction
ﬂﬂuhudmnﬁlnfﬂ:mﬁm
i This is the main body of the robot, the
mumdninnﬂmmipuiuhn and consists of the links,
nts and other structural elements.
effector: It is the hand of the robot. It is in the form of
r.lwg!md Mﬂh.;:r:ﬂ-’ﬂmﬂ E:lmh
e can a
different set of asks.
Actuator: it ncts under the command ol the controller and
translates the signal from the controller 10 the operational unit
in order to perform final action. The most popular actuators
for robot are clectric motors that rotate a wheel or gear,
compressed air or oil that cause pistons 10 move in cylinder

ele,
Sensor: These are used in robot to collect information about

the environment, feed back and about the state of its
joint and link. Sensors are ¢ in 1o inemal state sensor
and external staie sensor.

Internal sensors are used for detection of varisbles that helps
In identifying ofientation of tool tip and mmlpulmju{nt ete.
External sensors sre used nfm'lh g variables such as the
range of target, proximity target etc.
N 0 B WA R The RO DG T
armm
software is known as controller. uﬁ;umm ctions as a hean of
robot. The controller allows the robot 10 be configured with
other system, so that it arm work and coordinate with other
machine, process, The controllers run the programs, which
may contain a set of instruction.
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with the power and energy it needs to move and perform

tasks. These components are include

1) Batteries: Batteries provide robots with a portable source

uhhcmmlpnwu Ti'l:typtnf'nlﬁﬂjrmd wﬂld:pﬂl:lun

Ihc:iu-ml

thuui d!mhil

mmcl'ﬂ-:tﬂl and

mprmr:dtm wilhl

3) Sular panels: Solar panels convent !unligh't into efectrical

wre ering robots, but
P et
energy into mechanical
mimTh:yueundtGpnwn:humhm'awhmla.muﬂ
Faatbask cxapon ble for providing the
com ane
o St o mumits Sy e
intcrnal state. This information is used to control the robot's
Wmﬂﬂhﬁ.hﬁmhﬁnkw
neluae
1) Sensors: Sensors detect ¢ in the environment, such

and [i cun also be used to
-hnpn-mnu.mnt. They

:1hm£mmmmmmwwﬂ
the robot's joints, This information is used to control the
robot's movements and ensure that they are accurate,

3) Cameras: Cameras provide robots with a visual sense of
their environment. This information can be used to navigate,
avoid obstacles, and recognize objects.

One mark ench
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