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                                                                                       PART A                                                                                                                                                

                                                                       (Maximum marks: 10)      

I.  Answer all questions in one or two sentences. Each question carries 2 marks 

1. Expansion of CADD? 

Computer Aided Design and Drafting 

2. Write any two input and output devices in CAD hardware system?                            

Input Devices : Mouse, Keyboard , Digitizer, Image Scanner etc 

Output Devices: CRT, raster scan, direct view storage tube, LCD, plasma panel etc 

3. State the functions of CAM? 

 Manufacturing Planning 

 Manufacturing Control  

4. List any four control features of CNC? 

 Storage of more than one part program 

 Use of diskettes 

 Program editing at the machine tool site 

 Fixed cycles and programming subroutine 

 Interpolation 

 

5. Explain G Codes and M Codes? 

 

 PREPARATORY FUNCTIONS 

These functions usually set the NC system to assume certain operation conditions, 

or they prepare the NC system to do something in a certain manner. 

 MISCELLANEOUS FUNCTIONS (M CODES 

They are used to perform such functions as to interrupt the execution of the 

program so the operator can reposition the work piece or move a clamp; initiate an 

automatic or manual tool change 
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                                                                                            PART B 

                                                                             (Maximum marks: 30)   

II. Answer any five of the following questions. Each question carries 6 marks. 

1. Explain CRT with the help of a neat sketch? 

 

 The cathode ray tube (CRT) is a vacuum tube containing an electron gun (a source of 

electrons) and a fluorescent screen, with internal or external means to accelerate and 

deflect the electron beam, used to create images in the form of light emitted from the 

fluorescent screen. The image may represent electrical waveforms (oscilloscope), pictures 

(television, computer monitor), radar targets and others. 

 A CRT monitor contains millions of tiny red, green, and blue phosphor dots that glow when 

struck by an electron beam that travels across the screen to create a visible image. In a CRT 

monitor tube, the cathode is a heated filament; the heated filament is in a vacuum created 

inside a glass tube. The electrons are negative and the screen gives a positive charge so the 

screen glows 

2. Briefly discuss secondary storage device? 

 

1. FLOPY DISC 

 A floppy disc is a data storage medium i.e. is  composed of a disc of  thin, flexible magnetic 

storage medium hen caused in rectangular plastic shell 

 Older type of floppy disc 80 kb memory capacity 

 Further development having 1.4 mb memory capacity 

2. PORTABLE HARD DISC 

 Portable hard disc are good fun because one can carry data above all over the place transfer 

program, picture, etc…..between the computer 

 Portable disc are used to store very large files which need transporting from one computer 

to another  

3. MAGANETIC TAPS 

 Magnetic taps has been used for data storage over 50 year 
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4. CD AND DVD 

 Cd ‘s are  used for larger file (smaller than 1 GB)which are too big

such as basic and general information

 DVD ‘s are used to hold very larger files such as movie files

 Both can used to store computer data

5. MEMORY STICK 

 USB flash drives are typically removable and re ratable

 USB flash drivers are smaller than floppy disc 

 Storage capacity typically range from 64 mb to 64 GB

 

3. List the Advantages of CAPP?

 Reduced process planning 

 Faster response to engineering

 Greater process plan 

 Inclusion of up-to-date 

 Improved cost estimating procedures 

 More complete and 

 Improved production scheduling 

 

4. What is Concurrent Engineering

                           CONCURRENT ENGINEERING

              Concurrent engineering or simultaneous engineering is a methodology of restricting the 

product development activity in an organization using a cross functional  team

adopted to improve the efficiency of product design and reduce the product design cycle time. This 

is also sometimes referred to as parallel engineering. Concurrent engineering brings together wide 

spectrum of people several functional 
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Cd ‘s are  used for larger file (smaller than 1 GB)which are too big for a floppy disc to hold 

such as basic and general information 

DVD ‘s are used to hold very larger files such as movie files 

Both can used to store computer data 

USB flash drives are typically removable and re ratable 

USB flash drivers are smaller than floppy disc  

Storage capacity typically range from 64 mb to 64 GB 

CAPP? 

planning and production lead-times. 

engineering changes in the product 

plan accuracy and consistency 

date information in a central database 

estimating procedures and fewer calculation errors 

and detailed process plans 

production scheduling and capacity utilization 

is Concurrent Engineering? 

CONCURRENT ENGINEERING 

Concurrent engineering or simultaneous engineering is a methodology of restricting the 

product development activity in an organization using a cross functional  team and is a technique 

adopted to improve the efficiency of product design and reduce the product design cycle time. This 

is also sometimes referred to as parallel engineering. Concurrent engineering brings together wide 

functional areas in the design and manufacture of a product

for a floppy disc to hold 

Concurrent engineering or simultaneous engineering is a methodology of restricting the 

and is a technique 

adopted to improve the efficiency of product design and reduce the product design cycle time. This 

is also sometimes referred to as parallel engineering. Concurrent engineering brings together wide 

areas in the design and manufacture of a product.  
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5. Explain about Machining centers? 

MACHINING CENTERS 

 It is very important types of CNC machine tool and are multi functions machines. Equipped 

with automatic tool changes, and are capable of carrying out milling, drilling, taping etc. 

 Without operator invention for change of tools. 

 Machining center is characteristic by an index able tool magazine which can store several 

tools. 

 The machining centers are often provided with two or more work table called pallets. 

1. UNIVERSAL MACHINING CENTERS. 

These are similar to the horizontal machining centers. But with the spindle axis capable of 

fitting of horizontal to vertical position continuously, under the computer control. This 

constitutes the fifth axis of spindle. 

2. HORIZONTAL SPINDLE MACHINING CENTERS 

 It’s a single spindle machine with automatic tool changes. 

 In this type of machining x-axis transfers is provided by table & y-axis transverse is 
provided by spindle head. 

 The z-axis transverse is provided by or head stock. 

3. VERTICAL SPINDLE MACHINING CENTERS 

 It’s also bed type machine with single spindle and automatic tool changes or multi 

spindle with turret head. 

 The structural configuration is x-axis transverse is provided by spindle. 

 Y-axis transverse is provided by table. 

 Z-axis transverse is provided by head stock. 
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6. Briefly Explain Adaptive Control System? 

 ADAPTIVE CONTROL 

 Adaptive control denotes a control system that measures one or more process variable 

(such as cutting force, temperature etc…) and manipulates feed and speed in order to 

compensate undesirable changes in the process variable 

 Its objective is to optimize the machining process 

      BENEFITS OF ADAPTIVE CONTROL 

 increased production rate 

 increased tool life 

 greater part protection 

 less operator invention 

 Easier part program 

 
          

 

7. With neat sketch explain ATC? 

 The CNC machines are designed to perform a number of operations in a single setting 

of the work piece 

 To reduce the downtime in change over from one operation to the next, the CNC 

machines are equipped with automatic too change facility. 

 The tool is automatically selected and changed based on the control function (T-Word) 

in the part program 

 The automatic tool changer (ATC) consists of a tool magazine for storing the tools and a 

tool change unit for transferring the tool magazine to spindle. 

 The following are the TWO cycles in ATC 

1. Tool selection cycle 

2. Tool transfer cycle 
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                                                     AUTOMATIC TOOL CHANGER                                                   

PART C 

(Maximum marks: 60) 

                          (Answer one full question from each unit. Each full question carries 15 marks.) 

III. (a) with the help of block diagram Explain graphic work station? 

      

 The CAD workstation is the system interface with the outside world 

 it represent a significant factor in determining how convenient and 
efficient it is for a designer to use the cad system 

 Major components are — graphic terminals and operator input devices 

 A general computer system cannot be considered as workstation because it lacks graphics terminals 
and special input devices like electronic tablet and pen 
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III. (b) Explain type of CAD software? 

Following are the different types of CAD Software’s 

1) CREO: - Creo, CAD software is one of the market leaders in product design, developed by 
Parametric Technology Corporation more than 30 years ago. It integrates many functionalities 
such as thermal, structural, motion, parametric and freestyle surface generation and direct 
modeling. It is a complete tool, ideal for additive manufacturing that will allow you to perform all 
your dimensioning calculations while modeling your final idea. The latest Creo 5.0 version was 
released in 2018 and features an improved user interface, redesigned for a better handling. A 30-
day trial version is available free of charge.  
 

2) Fusion 360°:-Fusion 360 is a cloud-based 3D CAD program. It’s unique in the sense that it uses the 
power of the cloud to bring together design teams to collaborate on complex projects. An 
advantage of the Fusion 360° platform is it stores the entire history of the model including all the 
changes. It contains numerous design options, including freeform, solid and mesh modeling. It 
operates on a monthly payment subscription basis. The developers also regularly update the 
features, making it better as new installments come along.  

 
 

3) Solid Works: -The software includes a wide range of features such as design validation tools, or 
reverse engineering. It tends to be used for industrial objects. One disadvantage that is often 
brought up by users of the software is the limited ability to import .STL files. If you wish to 
download and edit .STL files, a secondary program will most likely be necessary.  
 

4) Auto CAD:-AutoCAD software from Autodesk was one of the first CAD software to be released on 

the market in 1982, making it very established CAD software across industries. Even though 

AutoCAD is popular and widely used, in the 3D printing community. Many users cite that although 

it is ideal for 2D drafting, it is not the easiest to use for 3D modeling. 

 

 

5) CATIA: -The CATIA CAD solution has historically been developed for Aviation’s needs. It is more 

than a simple CAD Software, as it is also a multi-platform software suite for CAD, CAM (Computer 

Aided Manufacturing). CATIA innovates product design and experience by integrating various 

approaches in product design and development 

IV. (a) what is computer networking and what are the types of Networking?  

A computer network is a set of connected computers. Computers on a network are called nodes. The 

connection between computers can be done via cabling, most commonly the Ethernet cable, or 

wirelessly through radio waves. Connected computers can share resources, like access to the Internet, 

printers, file servers, and others. A network is a multipurpose connection, which allows a single 

computer to do more. 
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TYPES OF NETWORKING 

1. LAN  (local area network ) 

2. WAN (wide area network) 

LAN (local area network) 

 Local area net work are the main communication technology available 

 A LAN is a data communication system that allows various types of digital devices to talk to 

each other over a common transition medium 

 Law cost and low performance LANs are use a twisted pair cable 

 The three most popular land configuration are follows  

1. STAR 

2. RING 

3. BUS 

WAN (wide area network) 

A wide area network (also known as WAN), is a large network of information that is not tied to a single 

location. WANs can facilitate communication, the sharing of information and much more between 

devices from around the world through a WAN provider. These networks are often established by 

service providers that then lease their WAN to businesses, schools, governments or the public. These 

customers can use the network to relay and store data or communicate with other users, no matter 

their location, as long as they have access to the established WAN.  

IV (b) briefly discuss about network topologies? 

        1. STAR CONFIGURATION 

 The star LAN consist of a central computer to which several work station and central peripherals 

are attached 

 This configuration is typical for work station supported by main frame of super computers and 

which do not have disc for storage or computations 

 The major advantages of the star configuration is it provide a central data base i.e. accessible by 

all uses 

 

                                                                         STAR COFIGURATION   
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        2. RING CONFIGURATION 

 The ring or closed loop land is when sited when devices are mostly similar such as stand along 

workstation 

 The advantages of the ring network are the data bases or files on one workstation can be shared 

by other in the network and if one workstation goes down, the rest remain operation. 

 

RING CONFIGURATION 

 

3. BUS CONFIGURATION 

 The bus is a open loop system which may take the form of a main bus or branched system 

 This are particularly suited when devices to be connected are mostly dissimilar  

 
BUS CONFIGURATION 

 

V. (a) Describe Sequential Engineering? 

 

SEQUENTIAL ENGINEERING 
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 The traditional product development cycle is sequential. 

 It includes product design, development of manufacturing process and supporting quality 

and testing activities, all carried out one after another. 

 Often the need for engineering changes is discovered during planning or manufacturing 

or assembly. 

 These changes are however to be incorporated in designs  

 The design or redesign are shown in the above figure  

 In such a situation ,time taken to product development is large and the responds to the 

market requirements will be slow 

V (b) Write a short note on integrated CAD/CAM organization? 

                  The integrated organization can be considered as an advanced business of a company’s 

administration, engineering and manufacturing. It uses computers and communication networks to 

transform automated manufacturing systems into interconnected systems that cooperate across all 

organizational functions. 

Benefits of integrated CAD/CAM Organizations are followed 

 Cost reduction:-Information handling is the way to reduce manufacturing time. Improved 

accuracy and time savings can translate into reduced costs and process time for operation. 

Better use of capital resources through work automation results in higher productivity and 

lower cost. 

 Quality improvements:-CIM supports customer satisfaction resulting from the elimination of 

waste from the design, engineering and production cycle. 

 Greater production control:-Company's efficiency increases through work simplification and 

automation, better production schedules planning and better balancing of production workload 

to production capacity. 

 Small lot manufacturing: - CIM is based on small lot sizes and offers greater variety of products. 

VI (a) Explain briefly about Rapid prototyping? 

RAPID PROTOTYPING 

 The idea of building a three dimensional object using two-dimensional cross sections is not a 

new one  

 Three-dimensional topographic maps have been built out of cut-out card board 

 The topographic curves are first traced onto the cardboard layers are stacked and glued 

together to form the final 3-D map  

 However, this process was not able to handle arbitrary geometric shapes until very recently 
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Advantages of Rapid Prototyping

 The fastest and the best method for product

 Easy modifications for prototype

 Wastage of raw material is completely reduced

 Prototype is fully functional

STEREOLITHOGRAPHY APPARATUS (SLA)

 

 

 The stereo lithography apparatus was the first commercial RP machine, and it is still the most 

widely used –rapid prototyping technology.

 However the device itself and the materials used in the process will be further discussed. it 

builds the plastic parts layer by layer by tracing a UV laser beam on the surface of liquid 

photopolymer in a vat. 

 This class of materials originally developed for the printing and packaging industries, quickly 

solidifies wherever the laser beam strikes 
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Advantages of Rapid Prototyping 

The fastest and the best method for product prototypes 

Easy modifications for prototype. 

Wastage of raw material is completely reduced 
is fully functional 

APPARATUS (SLA) 

The stereo lithography apparatus was the first commercial RP machine, and it is still the most 

rapid prototyping technology. 

However the device itself and the materials used in the process will be further discussed. it 

builds the plastic parts layer by layer by tracing a UV laser beam on the surface of liquid 

This class of materials originally developed for the printing and packaging industries, quickly 

solidifies wherever the laser beam strikes the surface of the liquid. 

 

The stereo lithography apparatus was the first commercial RP machine, and it is still the most 

However the device itself and the materials used in the process will be further discussed. it 

builds the plastic parts layer by layer by tracing a UV laser beam on the surface of liquid 
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VI (b) Discuss about 3D Printing? 

3D printing refers to processes in which material is joined or solidified under computer control to create 

a three-dimensional object, with material being added together (such as liquid molecules or powder 

grains being fused together). 3D printing is used in both rapid prototyping and additive manufacturing 

(AM). Objects can be of almost any shape or geometry and typically are produced using digital model 

data from a 3D model or another electronic data source such as an Additive Manufacturing. 

The term "3D printing" originally referred to a process that deposits a binder material onto a powder 

bed with inkjet printer heads layer by layer. More recently, the term is being used in popular vernacular 

to encompass a wider variety of additive manufacturing techniques. United States and global technical 

standards use the official term additive manufacturing for this broader sense, since the final goal of 

additive manufacturing is to achieve mass-production, which greatly differ from 3D printing for Rapid 

Prototyping. 

3D printable models may be created with a computer-aided design (CAD) package, via a 3D scanner, or 

by a plain digital camera and photogrammetric software. 3D printed models created with CAD result in 

reduced errors and can be corrected before printing, allowing verification in the design of the object 

before it is printed. The manual modeling process of preparing geometric data for 3D computer graphics 

is similar to plastic arts such as sculpting. 3D scanning is a process of collecting digital data on the shape 

and appearance of a real object, creating a digital model based on it.  

VII. (a) Discuss about Machine tool control in CNC? 
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     MOTION CONTROL 

           This involves conversion of part program instruction into machine tool motion to computer inter 

phase and servo system. There are two alternative controller designs in CNC  

1. 1-Hybrid control CNC 

 It consists of software computer+ hardware logic circuit. 

 Hardware components performs the functions such a feed rate generation, interpolation etc, 

and remains control system performs computer 

 It is less expensive CNC  

2. 2-Straight CNC 

 The straight CNC system is used to perform all NC functions. 

 The only hardwired elements are those required to interface the computer with the machine 

tool and operator’s. 

 The advantages this CNC is more flexible 

 It is possible make changes interpolation program. 

VII (b) Discuss the advantages and disadvantages of CNC machine? 

Advantages of CNC 

 Easy of program input 

 Multiple program storage 

 High repeatability and precision 

 Complex shapes can be machines easily 

 More safe, higher productivity, better quality 

Disadvantages of CNC 

 High machine cost 

 Complicated maintenance 

 Skill & training are required for programming and maintenance 

 High tooling cost 

 Temperature, humidity & dust must be controlled 

VIII. (a) With the help of block diagram discuss about the type of DNC? 

DIRECT NUMERICAL CONTROL (DNC) 

 It is a manufacturing system in which a number of machines are controlled by a computer 
through dried connection and in real time. 

 One large computer is issued for more than 100 separate machines. 

 This is designed to provide instructions to each machine tool on demand when machine 

heads control the command. They are communicated to it immediately. 
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                                                      DNC WITHOUT SATELITE COMPUTER      

 

 

                                                                                   DNC WITH SATELITE COMPUTER  

 

VIII (b) Brief description about universal machining center and its advantages? 

MACHINING CENTERS 

 It is very important types of CNC machine tool and is multi functions machines. Equipped 

with automatic tool changes, and are capable of carrying out milling, drilling, taping etc. 

 Without operator invention for change of tools. 

 Machining center is characteristic by an index able tool magazine which can store several 

tools. 

 The machining centers are often provided with two or more work table called pallets 
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1) UNIVERSAL MACHINING CENTERS 

These are similar to the horizontal machining centers. But with the spindle axis capable of fitting 

of horizontal to vertical position continuously, under the computer control. This constitutes the 

fifth axis of spindle 

ADVANTAGES 

 Eliminate handling and waiting time between machines  

 Reduced number of fixtures and setups 

 Reduced programming time  

 Improved product quality  

 Faster product delivery to customers  

 Lower manufacturing cost 

IX. (a) Explain the type of motion control in CNC?  

         MOTION CONTROL 

           This involves conversion of part program instruction into machine tool motion to computer inter 

phase and servo system. There are two alternative controller designs in CNC  

3. 1-Hybrid control CNC 

 It consists of software computer+ hardware logic circuit. 

 Hardware components performs the functions such a feed rate generation, interpolation etc, 

and remains control system performs computer 

 It is less expensive CNC  

4. 2-Straight CNC 

 The straight CNC system is used to perform all NC functions. 

 The only hardwired elements are those required to interface the computer with the machine 

tool and operator’s. 

 The advantages this CNC is more flexible 

 It is possible make changes interpolation program. 
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IX (b) Write a short note on feedback devices used in CNC? 

           Two types of feedback devices are normally used  

        1)  Positional Feed Back Devices 

             a) Linear Transducers - a device mounted on the machine table to Measure the actual 
displacement of the slide in such a way that backlash of Screws; motors etc would not cause any error in 
the feedback data. 

            b) Rotary Encoders: a device to measure the angular displacement. It cannot measure linear 
displacement directly so that error may occur due to the Backlash of screw and motor etc 

      2) Velocity Feedback Device 

 The actual speed of the motor can be measured in terms of voltage generated from a 

tachometer mounted at the end of the motor shaft. 

 The voltage generated by the DC tachometer is compared with the command voltage 

 Corresponding to the desired speed. 

 The difference of the voltages is used to actuate the motor to eliminate the error. 

X. Write part program for turning operations being carried out on a CNC turning center? 
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1 %

2 O0004

3 N10 G21

4 N20 G40  G90

5 N30 G54  X....   Z....

6 N40 T0100  M42

7 N50 G96  S450  M03

8 N60 G00  G41    X72  ZO  T0101 M08 

9 N70 G01  X0

10 N80 G00  Z5

11 N90 G42  X72

12 N100 G71  U1  R3

13 N110 G71  P120  Q190  U1  W1  F0.05

14 N120 G00  X0

15 N130 G01  Z0

16 N140 G03  X20  Z20

17 N150 G01  Z45

18 N160 X40  Z80

19 N170 Z105

20 N180 G02  X70  Z120

21 N190 G01  X75

22 N200 G00  X100  Z20

23 N210 G70  P120  Q190  F0.03

24 N220 G00  G40  X100  X20  T0100  

25 N230 M09

26 N240 M30

%  
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