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Part A
* Increased design productivity
* Increased available geometric forms in the design
| * Improved quality of design Any | o
= Improved design documentatio two*1
* Creation of manufacturing data Design standardization
Computer aided manufacturing is the e ve use of computer technology in
the manufacturing planning and control
2 | The use of computer system to plan, and control the operation of 2 2
manufacturing plant through either direc direct computer interface with
the plant’s production resources g)
i
* The part program tape and tape remare used only once — improved
reliability
= Tape editing at the machine site D_ Any
3 ® Metric conversion g) fstir 2
= Greater flexibility — 0.5
I = User written programs 10
= Tool manufacturing system -9\
These drives have large power to size ratio afifiipzovide stepless motion with
great accuracy. But these are difficult to mai and are bulky. Generally they
4 | employ petroleum based hydraulic oil which may have fire hazards at upper 9 )
level of working temperatures. Also hydrauli(&]yments need special treatment
to protect them against corrosion O
* APT stands for automatically progra tools. This is the most
widely used and most comprehensive rogramming language
available. APT is a three-dimensional system which can be used to
control up to five axes. In programming using APT, it is assumed that
5 the workpiece remains stationary and cutting tool does all the moving. 141 5
* The APT part program consists of four types of statements. (i)
Geometry statements: These are also called definition statements and
are used to define geometric elements like point, circle, arc, plane, etc.
(ii) Motion statements: The motion statements are used to define the

cutter path. (iii) Post processor statements: These statements are




applicable to specific machine tools and are used to define machining
parameters like feed, speed, coolant on/ off, etc. (iv) Auxiliary
statements: These are miscellaneous statements used to identify the part,
tools, tolerances, etc.

Part B

The workstation is the interface between computer and user in the CAD system.
Its functions are the following:

(1) communicate with the CPU.

(2) continuously generate a graphic image.

(3) provide digital descriptions of the image,

(5) translate user commands into operatif® functions, and

(6) facilitate interaction between the us
The design of the CAD workstation ands
influence on the convenience, producti
workstation must include a graphics dis
devices. The display terminal must be c
alphanumeric text. It is the principal me@y which the system communicates

with the user. For optimum graphics dis the monitor should have a large
colour screen with high resolution.

The user input devices permit the operator#ereommunicate with the system. To

operate the CAD system, the user must b to accomplish the following: (1)
enter alphanumeric data, (2) enter comm the system (0 perform various
graphics operations, and (3) control the ¢ position on the display screen.
To enter alphanumeric data, an alphanum: eyboard is provided. A

conventional type writer like keyboard allowsshe designer to input numerical
and alphabetic characters into the system. Iphanumeric keyboard can also
be used to enter commands and instrucﬁon%he system. However. other input
devices accomplish this function more con ntly. Special function

keypads have been developed to allow en%command in only one or two
keystrokes. These special keypads have fro to 50 function keys, depending
on the system. However, each key provides thore than one function, depending
on the combination of keys pressed or which are 1S being used. Another
input device for entering commands to a C tem is the electronic

tablet, an electronically sensitive board on which.an instruction set is displayed,
arid commands arc entered using a puck or eleetebnic pen.

Cursor control permits the operator to positiorr@fe cursor on the screen to
identify a location where some function is to be executed. For example, to draw
a straight line on the screen, the endpoints of the line can be identified by
locating the cursor in sequence at the two points and giving the command to
construct the line. There are various cursor control devices used in CAD,
inducting pucks, mouse’s, joysticks, trackballs, thumbwheels, light pens, and
electronic tablets.




[ Output Digital Secondary
cOmpulsr storage

E

[

Design
J workstation

Configuration of a typical CAD system,

A solid model of an object provides m
surface model. The database of the soli
topological information of the correspo;
dimension that defines entities of the ohg
is the connectivity and associativity of t
For creating solid models of objects vari

omplete representation than its

odel stores geometric data and

g object. Geometry is the actual
whereas topology on the other hand
Object.

representation schemes have been
designed and developed. Such schemes are, Half space model, Boundary
representation, Constructive solid gcomﬁﬂ?weeping, Analytic Solid
modeling, Cell decomposition, Spatial ration, Octree Encoding, Primitive
Instancing. Boundary representation, Co ctive solid geometry, Sweeping
are the most commonly used schemes. R%ﬁmtation of solids are built and

interacted via algorithm QJ

Wireframe | Solid Model

The variant CAPP method -

In variant CAPP approach, a process plan h}élcw part is created by recalling,
identifying and retrieving an existing plan fopagsimilar part and making
necessary modifications for the new part. Sometimes, the process plans are
developed for parts representing a family of called 'master parts'. The
similarities in design attributes and manufanﬁ methods are exploited for the

purpose of formation of part families. A numberof methods have been
developed for part family formation using coding and classification schemes of
group technology (GT), similarity-coefficient based algorithms and
mathematical programming models.

The variant process planning approach can be realized as a four-step process;

1. Definition of coding scheme

2. Grouping parts into part families

3. Development of a standard process plan

4. Retrieval and modification of standard process plan

A number of variant process planning schemes have been developed and are in
use. One of the most widely used CAPP system is CAM-I developed by




McDonnell-Douglas Automation Company. This system can be used to
generate process plan for rotational, prismatic and sheet-metal parts.

The generative CAPP method

The next stage of evolution 1s towards generative CAPP. In the generative
CAPP, process plans are generated by means of decision logic, formulas,
technology algorithms and geometry-based data to perform uniquely many
processing decisions for converting part from raw material to finished state.
There are two major components of generative CAPP; a geometry-based coding
scheme and process knowledge in form of decision logic data. The geometry-
based coding scheme defines all geometric features for process related surfaces
together with feature dimensions, locatigffs, tolerances and the surface finish
desired on the features. The level of det&ilis much greater in a generative
system than a variant system. For examgle,_details such as rough and finished
states of the parts and process capabilit achine tools to transform these
parts to the desired states are provided. ss knowledge in form of in the
form of decision logic and data matches art geometry requirements with
the manufacturing capabilities using lmogje base. It includes selection of

processes, machine tools, jigs or fixtures=tedls, inspection equipment and
sequencing operations. Development of acturing knowledge base is
backbone of generative CAPP. The toolsmare widely used in development
of this database are flow-charts, decision t#tes, decision trees, iterative
algorithms, concept of unit machined sur@, pattern recognition techniques
and artificial intelligence techniques such gs=expert system shells.

3D printing or additive manufacturing is a Process of making three dimensional
solid objects from a digital file. The term inting covers a variety of
processes in which material is joined or solfdified under computer control to
create a three-dimensional object, with m being added together (such as
liquid molecules or powder grains being g%ogether), typically layer by

layer.

The creation of a 3D printed object is achi sing additive processes. In an
additive process an object is created by laymgdeown successive layers of
material until the object is created. Each of layers can be seen as a thinly
sliced horizontal cross-section of the eventudkobject.

3D printing is the opposite of subtractive m turing which is cutting out /

hollowing out a piece of metal or plastic with£asinstance a milling machine.
3D printing enables you to produce complex tional) shapes using less
material than traditional manufacturing metho

TYPES

Stereolithography (SLA)

Digital Light Processing (DLP)
Fused deposition Modeling (FDM)
Selective Laser Sintering (SLS)
Selective Laser Melting (SLM)
Electronic Beam Melting (EBM)
Laminated Object Manufacturing (LOM)
Binder Jetting (BJ)

Material Jetting (MJ)

= Drop on Demand (DOD)




NC Machine

CNC Machine

Here NC stands for Numerical Control

CNC stands for Computer
Numerical Control.

It is defined as the machine which is
controlled by the set of instructions in
the form of numbers, letters and
symbols. The set of instructions is
called as program.

It is defined as the machine which
is used to control the motions of
the workpiece and tool with the
_help of prepared program in
scomputer. The program is written
in alphanumeric data.

In NC machine the programs are fed
into the punch cards.

<
<
<
<

i1 CNC machine the programs are
directly into the computer by a
all key board similar to our
ditional keyboard.

Modification in the program is
difficult.

odification in the program is very

High skilled operator is required.

s skilled operator is required.

Cost of the machine is less.

ﬁof the CNC machine is high.

Maintenance cost is less

AN
Mintenance cost is high.
-

of the job.

The programs in the NC machine C machines, the programs
cannot be stored. ﬁe stored in the computer and

¢ used again and again.

o
It offers less flexibility and 8&fers additional flexibility and
computational capability. c?%utational capability.
The accuracy is less as compared with | It @igh accuracy.
the CNC.
—

It requires more time for the execution | It taked very less time in the

execution of the job.

It is not possible to run it continuously.

It can be run continuously
for 24 hours of a day.

six *1




Adaptive control system is a logical extension of the CNC-mechanism. In CNC
mechanism the cutting speed and feed rates are prescribed by the part
programmer. The determination of these operating parameters depends on the
Knowledge and experience regarding the work piece, tool materials, coolant
conditions and other factors. By contrast in adaptive control machining, there is
improvement in the production rate and reduction in the machining cost as a
result of calculating and setting of optimal parameters during machining. This
calculation is based on measurements of process variables in real time and
followed by a subsequent on-line adjustment of the parameters subjected to
machining constraints in order to optimize the performance of the overall
system

Adaptive control possesses attributes o feedback control and optimal
control. Like a feedback system measurefiBnt are taken on certain process
variables. Like an optimal system, an ov measure of performance is used.
In adaptive control, this measure is called the index of performance (IP). The
feature that distinguishes adaptive contr m other two types is that an
adaptive system is designed to operate ir%ne varying environment. It is not
usual for a system to exist in environmen t change over the course of time.
An adaptive control system is designed tofapesate for the changing environment
by monitoring its performance and alterin ordingly, some aspects of its
control mechanism to achieve optimal or %ptimal routine. The feedback
and optimal systems operate in a known or’deterministic environment. If the
environment changes significantly, these s@ns might not respond in the
manner intended by the designer. On the otleTShand, the AC system evaluates
the environment, more accurately. Tt evaltﬁ@ts performance within the
environment and makes the necessary chan @1 its control characteristics or if
possible, to optimize its performance.

3+3

These are used to drive the slide or a table.@lﬁremems of an ideal feed
drive are as follows. .

* The feed motor needs to operate with coustﬂorque characteristics to
overcome friction and working forces.

* The drive speed should be extremely variab@ith a speed range of about 1:
20000, which means it should have a maxim d of around 2000 rpm and
at a minimum speed of 0.1 rpm.

* The feed motor must run smoothly.

* The drive should have extremely small positioning resolution.

* Other requirements include high torque to weight ratio, low rotor inertia and
quick response in case of contouring operation where several feed drives have
to work simultaneously.

* Variable speed DC drives are used as feed drives in CNC machine tools.
However now-a-days AC feed drives are being used.

Work

e
Feed Ball screw
motor nut




Part C

® Definition: The CRT is a display screen which produces images in the
form of the video signal. It is a type of vacuum tube which displays
images when the electron beam through electron guns are strikes on the
phosphorescent surface. In other Words, the CRT generates the beams,
accelerates it at high velocity and deflect it for creating the images on
the phosphorous screen so that the beam becomes visible.
=  Working of CRT
The working of CRT depends on the movement of electrons beams. The
clectron guns generate sharply focused electrons which are accelerated at high
voltage. This high-velocity electron be hen strikes on the fluorescent
screen creates luminous spot
After exiting from the electron gun, the passes through the pairs of
electrostatic deflection plate. These plat flected the beams when the voltage

applied across it. The one pair of plate the beam upward and the second
pair of plate moves the beam from one si another. The horizontal and
vertical movement of the electron are in dent of each other, and hence the
electron beam positioned anywhere on @em

The working parts of a CRT are enclosed 44 vacuum glass envelope so that

the emitted electron can easily move freelmm one end of the tube to the
other. co=o

= (Construction of CRT
The Electrons Gun Assembly, Deflection ssembly,
S

Fluorescent Screen, Glass Envelope, Ba the important parts of the CRT.
The electron gun emits the electron beam, hrough deflecting plates, it is
strikes on the phosphorous screen. The detaskegplanation of their parts is
explained below.

Electrons Gun Assembly -D

The electron gun is the source of the electro@ms. The electron gun has a
heater, cathode, grid, pre-accelerating anode? sing anode and accelerating
anode. The electrons are emitted from the emitted cathode. The cathode
is cylindrical in shape, and at the end of it, the layer of strontium and barium
oxide is deposited which emit the high emissign Af electrons at the end of the
tube.

The electron passes through the electron in thﬁ:ll grid. This control grid is

made up of nickel material with a centrally lo hole which is coaxial with
the CRT axis. The electron which is emitted fr e electron gun and passes
through the control grid have high positive potential which is applied across the
pre-accelerating and accelerating anodes.

The beam is focused by focusing anode. The accelerating and focusing
electrodes are cylindrical in shape which has a small opening in the centre of
each electrode. After exiting the focusing anode, the beams passes through the
vertical and horizontal deflecting plates.

The pre-accelerating and accelerating anode are connected to the positive high
voltage of about 1500V and the focusing anode are connected to the lower
voltage of about 500V.There are two methods of focusing the electron beam.
They are the Electrostatic Focussing Beam and the Electromagnetic Focusing.
Electrostatic Deflection Plates

The deflection plate produces the uniform electrostatic field only in the one
direction. The electron beam entering into the deflection plates will accelerate

1+1+3
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only in the one direction, and hence electrons will not move in the other
directions.

Screen For CRT

The front of the CRT is called the face plate. The face plate of the CRT is made
up of entirely fibre optics which has special characteristics. The internal surface
of the faceplate is coated with the phosphor. The phosphorous converts the
electrical energy into light energy. The energy level of the phosphorous crystal
raises when the electron beams strike on it. This phenomenon is called
cathodoluminescence.

The light which is emitted through phosphorous excitation is called
fluorescence. When the electron beam stgp, the phosphorous crystal regain their
original position and release a quantum plight energy which is called
phosphorescence or persistence.

Vertical
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Base

A system of interconnected computers and c@terized peripherals such as
printers is called computer network. This inte ection among computers
facilitates information sharing among them. uters may connect to each
other by either wired or wireless media.

Generally, networks are distinguished based on their geographical span. A
network can be as small as distance between your mobile phone and its
Bluetooth headphone and as large as the internet itself, covering the whole
geographical world.

Personal Area Network : A Personal Area Network (PAN) is smallest network
which is very personal to a user. This may include Bluetooth enabled devices or
infra-red enabled devices. PAN has connectivity range up to 10 meters. PAN
may include wireless computer keyboard and mouse, Bluetooth enabled
headphones, wireless printers, and TV remotes. For example, Piconet is
Bluetooth-enabled Personal Area Network which may contain up to 8 devices
connected together in a master-slave fashion.




networks provide connectivity to MANs and LANS. Since they are equipped
with very high-speed backbone, WANS use very expensive network equipment.

WAN may use advanced technologies such as Asynchronous Transfer Mode
(ATM), Frame Relay, and Synchronous Optical Network (SONET). WAN may
be managed by multiple administration

Wide Area Network

A Network Topology is the arrangement ‘&\:hich computer systems or
network devices are connected to each o pologies may define both
physical and logical aspect of the networ th logical and physical topologies
could be same or different in a same nctw%

Point-to-Point

Point-to-point networks contains exactly sts such as computer, switches,
routers, or servers connected back to back using a single piece of cable. Often,
the receiving end of one host is connect ding end of the other and vice
versa. If the hosts are connected point-to-pofilogically, then may have
multiple intermediate devices. But the end are unaware of underlying
network and see each other as if they are co directly.
Data Flow. |
S TN i o NN AT -
)

Bus Topology P

In case of Bus topology, all devices share single communication line or cable.
Bus topology may have problem while multiple hosts sending data at the same
time. Therefore, Bus topology either uses CSMA/CD technology or recognizes
one host as Bus Master to solve the issue. It is one of the simple forms of
networking where a failure of a device does not affect the other devices. But
failure of the shared communication line can make all other devices stop
functioning,

Both ends of the shared channel have line terminator. The data is sent in only
one direction and as soon as it reaches the extreme end, the terminator removes
the data from the line.

15




Daia Flow

Terminator
Star Topology
All hosts in Star topology are connecte central device, known as hub
device, using a point-to-point connectio at is, there exists a point to point

connection between hosts and hub. The kB device can be any of the following:
L Layer-1 device such as hub or repeates

[ Layer-2 device such as switch or brid

[] Layer-3 device such as router or gate\;%

As in Bus topology, hub acts as single pognt Bf failure. If hub fails, connectivity
of all hosts to all other hosts fails. Every unication between hosts takes

place through only the hub. Star topology%tgzﬁensive as to connect one

more host, only one cable is required and ion is simple.

Ring Topology

In ring topology, each host machine connects to exactly two other machines,
creating a circular network structure. When one host tries to communicate or
send message to a host which is not adjacent to it, the data travels through all
intermediate hosts. To connect one more host in the existing structure, the
administrator may need only one more extra cable.




Local Area Network: A computer network spanned inside a building and
operated under single administrative system is generally termed as Local Area
Network (LAN). Usually, LAN covers an organization offices, schools,
colleges or universities. Number of systems connected in LAN may vary from
as least as two to as much as 16 million.

LAN provides a useful way of sharing the resources between end users. The
resources such as printers, file servers, scanners, and internet are easily sharable
among computers. LANs are composed of inexpensive networking and routing
equipment. It may contains local servers serving file storage and other locally
shared applications. It mostly operates on private IP addresses and does not

widely employed LAN technology and Star topology, while Token-ring is
rarely seen. LAN can be wired, wireless,®in both forms at once.

involve heavy routing. LAN works under jts own local domain and controlled
centrally. LAN uses either Ethernet or %ﬂ-ﬁng technology. Ethernet is most

Workstations

e
fil.

U- File Server

Metropolitan Area Network: The Metropo Area Network (MAN) generally
expands throughout a city such as cable ork. It can be in the form of
Ethernet, Token-ring, ATM, or Fiber Distsibuted Data Interface (FDDI). Metro
Ethernet is a service which is provided by ISP This service enables its users to
expand their Local Area Networks. For exa.l@, MAN can help an
organization to connect all of its offices in aet ckbone of MAN is high-
capacity and high-speed fiber optics. MAM%B; between Local Area
Network and Wide Area Network. MAN prowides uplink for LANs to WANSs
or internet.

Metro Area Network

Wide Area Network: As the name suggests, the Wide Area Network (WAN)
covers a wide area which may span across provinces and even a whole country.
Generally, telecommunication networks are Wide Area Network. These




Failure of any host results in failure of the whole ring. Thus, every connection
in the ring is a point of failure. There are methods which employ one more
backup ring.

.........
----------

..........
..........
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Mesh Topology P o
In this type of topology, a host is connectegia one or multiple hosts. This
topology has hosts in point-to-point conn with every other host or may
also have hosts which are in point-to-point Connection with few hosts only.
Hosts in Mesh topology also work as relay garpther hosts which do not have
direct point-to-point links. Mesh technology=emes into two types:

LI Full Mesh: All hosts have a point-to-poift cnnection to every other host in
the network. Thus for every new host n(n- nnections are required. It
provides the most reliable network structure ng all network topologies.

U Partially Mesh: Not all hosts have point-@gint connection to every other
host. Hosts connect to each other in some asb%ily fashion. This topology
exists where we need to provide reliability to Sorhe hosts out of all,




[ Tree Topology

Also known as Hierarchical Topology, this is the most common form of
network topology in use presently. This topology imitates as extended Star
topology and inherits properties of Bus topology. : :

This topology divides the network into multiple levels/layers of network.
Mainly in LANs, a network is bifurcated into three types of network devices.
The lowermost is access-layer where computers are attached. The middle layer
is known as distribution layer, which works as mediator between upper layer
and lower layer. The highest layer is known as core layer, and is central point of
the network, i.e. root of the tree from which all nodes fork.

All neighboring hosts have point-to-point connection between them. Similar to

the Bus topology, if the root goes dowr the entire network suffers even
though it is not the single point of failuf€=Every connection serves as point of
failure, failing of which divides the n into unreachable segment.

Daisy Chain (@)

This topology connects all the hosts in a line ion. Similar to Ring
topology, all hosts are connected to two hos y, except the end hosts.
Means, if the end hosts in daisy chain are cormected then it represents Ring
topology.

Each link in daisy chain topology represents sffigke point of failure. Every link
failure splits the network into two segments. E¥egy intermediate host works as
relay for its immediate hosts.

Hybrid Topology

A network structure whose design contains more than one topology is said to be
hybrid topology. Hybrid topology inherits merits and demerits of all the
incorporating topologies.




The above picture represents an arbitrari brid topology. The combining

topologies may contain attributes of Star, Ri g, Bus, and Daisy-chain
topologies. Most WANSs are connected b)&:s of Dual-Ring topology and

networks connected to them are mostly S
best example of largest Hybrid topology g)

ology networks. Internet is the

Secondary Storage Devices are essential aﬁsizc of Primary storage or main
memory in every computer is limited. Wi , the computer can only
accommodate a limited sized program and To carry out big jobs like
commercial data processing, it becomes e ml that data be held in some
expansive form of storage. This is achieved ugh secondary storage Devices.
It is also called as external storage, and can data either sequentially or at

random. It should be kept in in mind that dater condary storage devices is
not directly accessible and has to be routed the main storage for
processing. -

L.LMAGNETIC TAPE: ﬁ

* Tapes are used for recording and storing dab@ computer processing, It is
plastic reel similar to long lengths of movie fi tape is usually 5 wide and
2400 feet in length and it is coated with pmﬁglg' ferric oxide on which data
can be recorded magnetically.

* The process of reading and writing of data is carried out on a device called
Tape Drive and the records on magnetic tape are stored in sequential order. For
example: if the payroll file is to be stored on a magnetic tape, the records would
likely to be stored in the sequence of employee numbers. Hence, magnetic tapes
are referred to as sequential access device.

2.MAGNETIC DISK:

* Magnetic disk is another type of secondary storage device known as random
(direct) access as it permits direct accessing of data. An individual disk is a
circular metal plate coated on both side by ferrous oxide material.

* Data is recorded in the form of magnetized spots on the tracks of the disk, a
spot representing the presence by “1” and its absence by “0” enabling
representing of data in binary form.

6*1
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