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TOPIC: SIX INDUSTRIAL ROBOTICS TRENDS

INTRODUCTION:

Robotics are becoming more important and mamifacturers are recognizing their growing role in many
different industries and applications. Six industry trends are highlighted.

Industrial robotics insights

« Robotics are being used more often in industrial manufacturing facilities due to a rising
labor and skills gap and strong industry demand.

« Trends in the industrial robotics market include increased digitalization and automation
and an emphasis on making robots easier to use.

« Sustainability is a growing trend throughout manufacturing and industrial robots are no

exception.

1. Labor and demographics
Scott Marsic, group product manager — robotics, at Epson America Inc. said labor shortages are

“far and away, the number one trend” driving industrial automation adoption.

“The United States” manufacturing sector is doing great work, but there are more jobs than there
are people to fill them and that presents a problem.”Labor issues are global, said Kary Zate,
senior director, marketing communications at Locus Robotics.“You’ve got labor shortages, an
aging population in the warehouse, and a younger generation that’s not really interested in
working in warchouse environments, because, frankly, it’s hard work that requires people to
walk 10 to 15 miles a day in a cart-based environment. It’s very taxing."With finding and
retaining talent a major challenge for industry, a growing number of companies are turning to
industrial automation to fill labor gaps, improve productivity, and stay competitive in a
challenging macroeconomic landscape, Zate said.

2. Digitalization drives

The pandemic accelerated both automation adoption and the digital transformation across the
industrial sector, said Lian Jye Su, research director at market analyst firm ABI Research.

“This trend includes remote monitoring software and software that enables or otherwise
facilitates the adoption of industrial automation,” said Su.”There is no faster way to automate,
especially when deploying a mix of robot brands, than to use these types of software. The
traditional approach — hiring engineers to commission a robotic solution—<an take weeks and
months and that means a missed opportunity for a lot of these manufacturers.”Explore any
industry tradeshow and you will find a wide range of digitdlization togls from Al and augmented
reality to digital twins geared towards manufacturing applications, Marsic said.
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“It’s an exciting time in robotics and digitalization and these technologies are helping to attract
new folks to robotics programming roles. For a programmer, the opportunity to work with Al
and augmented reality and have their code deployed on industrial robots is pretty cool.”

3. Cobot and mobile robot use increasing
Collaborative robots remain the fastest growing segment of the industrial robotics sector, Su

said."There’s been a lot of positive feedback in recent years about how cobots are easy to deploy
and, over time, cobots have found their niche in the industrial robotics sector and it has proven to
be one that can complement both human labor and traditional industrial robots. I don’t think that
growth is slowing down any time soon.”According to ABI Research, the cobot market had a
global valuation of $475 million in 2020, expanded to $600 million in 2021 and is expected to
reach $8 billion by 2030, at a projected CAGR of 32.5%.At the same time, mobile robots are
also seeing rapid surge in popularity, Su said. “Just ten vears ago, mobile robots were a luxury,
now they are found in almost every industry segment and location from deep sea oil rigs to
manufacturing and warehouse facilities.”Global robotics Venture Capital (VC) investment
reached US$5.7 billion in 2021, at 38% year-on-year growth, with autonomous mobile robots
attracting huge interest, according to ABI Research.

4. Reshoring initiatives

Labor costs overseas are rising quickly, while at the same time, the cost of automation is
dropping significantly. These are just two of the factors that are helping to drive reshoring
initiatives across the United States and other leading economies, Masic said.“Today, there are
several additional issues to contend with from intellectual property and tariffs to geopaolitics, and
supply chain challenges. Companies need to bring back manufacturing quickly and the best way
to do that, especially in the middle of a labor crisis, is with automation.”’And by shortening
supply lines, reshoring can also reduce emissions and generate environmental benefits that help

to make manufacturing more sustainable.

3. Robots are becoming more usable
The increasing usability of industrial robot systems makes it easier than ever for companies of all

sizes and technical skill levels to deploy automation.“The drive for simplicity is a really
important trend,” Masic said. “People want to get their automation up and ninning quickly. This
requires an easy-to-use operating system and extensive customer support throughout the cntire
process. The need for simplicity is being driven by new customers and new users coming into the
automation space. We saw this trend before the pandemic, but since 2020 it has really blown
up.”The rising popularity of the robotics-as-a-service model has made automation adoption
easier and less capital intensive, giving operators the ability to seamlessly scale to meet changing
volumes and seasonal spikes in just minutes vs. the typical time frames that can take weeks or

months, Zate said.

6. Increased focus on sustainability
There is growing concern around sustainability and climate issues among robot manufacturers

and their customers, Masic said.“Sustainability and environmental responsibility are long-time
core values of the Epson organization. For example, by moving away from ground-based sources
of materials as much as possible and by exploring the whole lifecycle of our products to discover
which parts can be reused,”From the outset, Locus Robotics developed its business model based
on sustainability principles, including widespread refurbishment of parts, Zate said.

Website Referencee:

httns:/iwww.sciencedirect.com/science/articlefabs!ﬂii/S023@58459900036_8
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ME8094 COMPUTER INTEGRATED MANUFACTURING SYSTEMS TP C
00 3

OBJECTIVE:
To understand the application of computers in various aspects of Manufacturing viz.,
Design, Proper planning, Manufacturing cost, Layout & Material Handling system.

UNITI INTRODUCTION 9
Brief introduction to CAD and CAM - Manufacturing Planning, Manufacturing control- Introduction to
CAD/CAM — Concurrent Engineering-CIM concepts — Computerised elements of CIM system -
Types of production - Manufacturing models and Metrics — Mathematical models of Production
Performance — Simple problems — Manufacturing Control ~ Simple Problems — Basic Elements of
an Automated system — Levels of Automation - Lean Production and Just-In-Time Production.

UNITH PRODUCTION PLANNING AND CONTROL AND COMPUTERISED

PROCESS PLANNING 9
Process planning ~ Computer Aided Process Planning (CAPP) — Logical steps in Computer Aided
Process Planning — Aggregate Production Planning and the Master Production Scheduie — Material
Requirement planning — Capacity Planning- Control Systems-Shop Floor Control-Inventory Control
~ Brief on Manufacturing Resource Planning-l (MRP-Il) & Enterprise Resource Planning
(ERP) - Simple Problems,

URIT I CELLULAR MANUFACTURING 9
Group Technology(GT), Part Families — Parts Classification and coding — Simple Problems in Opitz
Part Coding system — Production flow Analysis — Cellular Manufacturing — Composite part concept
- Machine cell design and layout — Quantitative analysis in Cellular Manufacturing — Rank
Order Clustering Method - Arranging Machines in a GT cell — Hollier Method — Simple Problems,

UNIT IV FLEXIBLE MANUFACTURING SYSTEM {FMS) AND AUTOMATED

-GUIDED VEHICLE SYSTEM (AGVS) 9
Types of Flexibility - FMS — FMS Components — FMS Application & Benefits —~ FMS Planning and
Control — Quantitative analysis in FMS - Simple Problems. Automated Guided Vehicle
System (AGVS) — AGVS Application —~ Vehicle Guidance technology — Vehicle Management &

Safety.

UNITV INDUSTRIAL ROBOTICS 9
Robot Anatomy and Related Aftributes — Classification of Robots- Robot Control systems — End
Effectors — Sensors in Robotics — Robot Accuracy and Repeatability - (ndustrial Robot Applications

— Robot Part Programming -~ Robot Accuracy and Repeatability — Simple Problems.
TOTAL : 45 PERIODS

OUTCOMES:
CO1 Explain the basic concepts of CAD, CAM and computer integrated manufacturing

systems
CO2 Summarize the production planning and control and computerized process planning

CO3 Differentiate the different coding systems used in group technology
CO4 Explain the concepts of flexible manufacturing system (FMS) and automated guided

vehicle (AGV) system
CO5 Classification of robots used in industrial applications

CO6 Explain the Robot control systems and part programmi_r; g_'/
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I.Mapping of Course Qutcomes with POs & PSOs.( before CBS)
Table.1 Mappmgqof COs, C, PSOs with POs - before CBS.

_Course [ PO1|PO2 PO3 ' PO4  PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12  PSO1 PSO2 | [ PSO3 |

Lo4111{_3___3“u;m_«_-___gj_-_%_l [ - 1] - A T N
codlnz| 3 | 3 | -1 - 12| - 1] -117]-~- - | - T3 [ 21 2 |
co4li3d]| 3 | 31 -1 -1 2] - 11| -1 T - -3 232
lcoatta 3 [ 3 | - - 2 -1 - ; - | - | 3 1 32 132 ]
coaits| 3 3 | -1 -7 - -t - e e ] 3 2 | 2
co4lle 3 | 3 | - <12 Tpi. - i - - 1 3 2 | 2
codi1 | 3 | 3 | - | -tz - - L s 2 3
11 Identification of content beyond syllabus.
Table.2 Identification of content beyond svllabus
Detai POs strengthened/ .
tails of Content Beyond Syllabus(CBS) added i CO/Unit
- i vacant filled —

seense b

| PO4 & PO5 (1) Vacant CO411.5V

SSPIRRSO S —

| Six Industrial Robotics Trends filled

I, Mapping of Course Outcomes with POs & PSOs. (After CBS)
‘Table.3 Mapping of COs, C, PSOs with POs- after CBS.

" Course Tpm (P02 P03 { PO4 | POS | PO6 | PO7 | PO8 | PO9 | POID | PO11 | P012 PSO1 | PSO2 | psoﬂ

L T . | [ TS (N I S ) I | ENV e |
codt1l 3Ty -T2 -t - - 322
coa12y 3 3 | - | - 2] - 1] -1 - S ﬁ 2 1.2 |
co4tt3 3 3 - T2 - . ST 222
cos4tt4 3 03 - - 2l - b -1 - - -2 2 |2
CO4115| 3 3 - *2 % - L1 . 1 - | T T 2 | 2
. CO411.6 3 3:-;-?2;;.,,1_:-_1%- -swz_z._z_
lco4tt | 3 03 . - - 12 4 - L |- 1 - - -~ 12 [ 212 |
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C 11 23.03.22 1 Lcan Production and Just-In-Time Production

L‘é—\;els of Automation ______'_ B B __.__M

T

TL |

1
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Tl

2
S 5
12 [25.03.22] 6 ' Simple problems
"UNIT HI -PRODUCTION PLANNING AND CONTROL AND COMPUTERISED PROCESS

| PLANNING

__Target periods :09 |

d
i

_ 13 /2803221 2 | Process planning B T
LM J29-03.224 2 | Computer Aided Process Planning (CAPP) LTI
15 130.03.22 | 5 | Logical steps in Computer Aided Process Planning | 12

_16 104.04.22 1 2_' Aggregate Production Planning and the Master Production Schedule | T2 |

17 | 05. 04. 2_2__f_ 2 | Aggregate Production Planning and the Master Production Schedule R
ﬂ__nl_f_i_ 060422, 5 Mateml 1l Requirement planning o | Ri

19 1 08.0422¢ 6  Capacity Planning- Control Systems o | R1_ {

20 | 09.04.22 | W%__ _| Shop Floor Control-Inventory Control _ . RL |

| 21 ] 1.04. 22 | Brief on Manufacturing Resource Pla Planning-II (MRP-H) R R ¢ T

22 112.04.22 | 2 | Enterprise Resource Planning (ERP) 1. T |

: Tl '

23 113.04.22 3 Simple Problems B

| ONIT I - CELLULAR MANUFACTURING ) -

24 1150422 6 | Group Technology(GT) - ﬂ f
‘ 25 /23.0422 2 | Part Families — Parts Classification and coding Iy

26 '25.0422| 2 ; Simple Problems in Opitz Part Coding system ) Tl

27 | 126.04.22 26.04.22 Z 2 ~E_}gro(;iucnon flow Analysis — Cellular Manufacmrmg T2
|28 270422 5 | Composite part concept T2
| 29 290422 6  Machine cell design and layout i T2
.30 020522 2 | (Quantitative anal\ sis in Cellular Manufacturing R V'

31 103.0522 2 | Rank Order Clustering Method ] ) R |
32 040522 5 | Arranging Machines in a GT cell ) _R2_ |
| 3377060522 6 SimpleProblems TR
''34 070522 2| Hollier Method | R3 |
'_35 1090522 2 | Simple Problems _ R3

'UNIT1V - FLEXIBLE MANUFACTURING SYSTEM. (FMS) AND AUTOMATED GUIDED !
’ : VEHICLE SYSTEM (AGVS)  Target Periods :09
| 36 [10.0522 ] 2 | Types of Flexibility - FMS ) T2
i 37 |11.0522 5 | FMS Components - - T2

38 i 13.0522 | 6 | FMS Application & Benefits ) ) T2

39 1160522 2 | FMS Planning and Control | T2 |

4(} [ 17.05.22 | 2__* Quantitative analysis in FMS - | T2

41 | 180522 5 | Simple Problems e P T2

42 1200522| 6 f Simple Problems ' T2

43 123.05.221 2 | Automated Guided Vehicle System (AGVS) AGVS Apphcatlon _ R3____j
| 44 _1 240522 2 ' Vehicle Guidance e technology - . R3 |
45 1250522 5 Vehicle Management & Safety ) R3 |

UNITV - INI)USTRIAL ROBOTICS - Tagget Permds 09
|_ 46 | 27.05. 22| 6 | Robot Anatomy and Related Attributes - I . v
.47 | 300522 2 Classification of Robots o B B F_Q__ |
{ 48 31.05.22 | ; 2 Robot Control systems e I
} 49 . 01.06.22 5 | End Effectors — Sensors in Robotics I e

50 93 .06.22 | 6 | Robot Accuracy and Repeatability o T2 |

51 060622 2 |Industrial Robot Applications ~ . Rl

k4o —

Y
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Lecture Schedule

Degree/Program: B.E / MECHANICAL  Course code &Name: ME 8094-Computer Integrated

Manufacturing System
Duration: Dec 2021 - Apr 2022 Semester: VIIT Faculty: Mr. R. Ramesh Babu
AIM:

To expose the students to introduction to CAD and CAM, Computer Aided Process Planning, Cellular
Manufacturing, Flexible Manufacturing System, & Industrial Robot Applications.

OBJECTIVES:
To understand the application of computers in various aspects of Manufacturing viz., Design, Proper

planning, Manufacturing cost, Layout & Material Handling system,

PREREQUISITES: Computer Integrated Manufacturing System

COURSE OUTCOMES:

After the course, the student should be ableto: - - R
t_CO Course Outcomes | POs | PSOs |
| CO411.1 | Explain the basic concepts of CAD, CAM and computer integrated | 1,2,5,7,9 1 1,2,3
i | manufacturing svstems B
{ CO411. 2 Summarize the production planning and control and computerized | 1,2,5.7.9 1,23

processplannmg o |

' CO41 1.3 | Differentiate the different coding systems used in group technology  11,2,5,7,9 | 1,23
| ' CO411.4 | Explain the concepts of flexible manufacturing system (FMS) and | 1,2,5,7,9 | 1,2,3

| automated guided vehicle (AGVisystem _!_ N _ |
| CO411.5 | Classification of robots used in industrial applications | 1,2,7,9 B | 1,23
| CO411.6 | Application of robotics in vehicle management and safety. 112,579 | 1,2,3 |
] ‘ B  Book &
3 S.No | Date | Period Topics to be Covered Page.
No.
UNIT -l - lNTRODUCTION Target gerlods 09 !
T 107.0322 | 2 | Brief introduction to CAD and CAM o 1
; i Manufacturing Planning, Manufactunng control- Introduction to I §
‘ 2 i08.03.22: 2 iCAD/CAM o J_”Tl j’
|3 109.03.22 5 Concurrent Engineering CIM concepts - I | ‘“‘i
{ 4 110322 6 | Computerised elements of CIM system _ I b
P s 140322 2 4 ‘Tvpes of production - B T
6 | 1150322 | 2 Manufacturing models and Metrics R2
7 | 16.03.22 |5 | Mathematical models of Production Performance — Simple problems | T1 J
8 | 18.03.22| 6 | Mamufacturing Control - Simple Problems T
L 121.03.22 | 2 | Basic Elements of an Automated system o . Rz |

’ r I.
[ )
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TEXT BOOKS:
1. Mikell.P.Groover “Automation, Production Systems and Computer Integrated Manufacturing”,

Prentice Hall of India, 2008.
2. Radhakrishnan P, Subramanyan S.and Raju V., “CAD/ICAM/CIM", 2nd Edition, New Age

international (P) Ltd, New Delhi, 2000.

REFERENCES:
1. Gideon Halevi and Roland Weill, “Principles of Process Planning — A Logical Approach”

Chapman & Hall, London, 1995.
2. Kant Vajpayee S, “Principles of Computer Integrated Manufacturing”, Prentice Hall India.

3. Rao. P, N Tewar &T.K. Kundra, “Computer Aided Manufacturing”, Tata McGraw Hill
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|_1\6 Questions - o Cco

1 ot |

| Explam the hierarchical structure of Computerized elements of CIM | {

§ 2 Explam in detail about Kanban system and its types with example. lcarna |
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|__ - Intenaa} Assessment Exam — I — Key Notes ] Date j | Marks | 50 _]
 Coursecode | ME8094 | Course Title | Computer Integrated Manufacturing Systems |
| Regulation | 2017 | Duration | %0 minutes | Academic Year [202022 |
[ Year v | Semester | v | Department | Mechanical Engg
| COURSE OUTCOMES - o o I —— |
| CO1: | Explain the basic concepts of CAD, CAM and computer integrated manufacturing systems o s
| CO2: Summarize the production planniny and control and computerized process planning ]
L €03: | Differentiate the different coding systems used in group technology - - ,|
| CO4: Explain the concepts of flexible manufacturing system (FMS) and automated guided 1 vehicle (AGV) system i
COs: | Classification of robots used in industrial applications _ |
| CO6: _| Explain the Robat control systems and part programming. ] - B |
QNo._| _Queson [ co |BiS]
PART A

R I ______(Answer all the Questions 10 3 2 =20Marks)
1 State desirable features of CAD package. i
jAns:

1. Managing various fi le manipulation in the computer |
{ 2. Loading computer programs intc memory and controliing the execution of

program.

3. Create environment torun the application softwares. |
2 Listsome features of AUTO CAM system. - - i
fé\ﬂSI i

|
1. Geometry of the part can be drawn easily by using the available geometric g |
entitles. It is also possible to modify the part as per our requirements. The | CO411.1 I
J dimensions and other annotations required for drafting can also be defined.
| 2. Standards are available to convert the CAD database into manufacturing |

A At e smmanes a5t

| database. o |
"3 7 Histout some advantages of AUTOCAM o ' |
Ans:
| 1. Creation of part program is easy.
i

2. The time required to create the part program is minimized. COMLI | K2
3. The error in part program is minimized. i

| 4. The part program can be easily modifi ed. |

5. The overall productivity of CAD/CAM system is increased. ‘

i 4 ;I'_hz;t_&_ydu-r;laﬁ_t;y;ireﬁarnc modeling?
Ans:

The word “wireframe” is related to the fact that one may imagine a wire that is Cco4111 . K1 |

| bent 1o follow the object edges to generate the model, Typically, a wireframe model ! |

' consists entirely of points, lines, arcs and cireles, conics,4nd curves. P "f
| CO4111 | KI

- "-Q-'haﬁre the advantages of wire frame modeling?

Anst i e i

[ S

Dr. G. Balakrishnan, M.E., Ph.D.,
Principal
Indra Ganesan College of Engin~ -
IG Valley, Madurai Main Ror.
Manikandam, Trichy-620 (12.
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a

£
Internal Assessment Exam-1 J Date l " Marks Jl 50 |
| Course code + ME 8094 Course Title | Computer Integrated Manufacturing Systems |
| Regulation 2017 | Duration T 90 minutes | Academic Year 2021-22 '
RECHRNURR L eull = ! = i
Year v - | Semester [ viar | Department | Mechamcal Engg |
| COURSE OUTCOMES o L
COl1: | Explain the basic concepts of CAD, CAM and computer integrated m manufacmnng systermns B
| CO2: | Summarize the production planning and control and computerized process planning -
| €O3: | Differentiate the different coding systems used in group technology !
| CO4: gcglam the concepts of flexible manufacturing system (FMS}) and automated guided vehicle (AGV) system _i
L CO5: 1_ Classification of robots used in. industrial applications S -
LCoe6: Explain the Robot control systems amd part propramming. |
[QNe. | I Question 1 co | BIS |
I PART A
1 _ _{Aoswer all the Questions 10x2=20Marksy =~~~ ) ]
|1 Ktate desirable features of CAD package. CO411.t | Ki
2 |Listsome feanres of AUTO CAM system. . Co411,1 | K2
3 Listoutsome advantages of AUTOCAM T Tcodlll| Kz
4 What do you mean by wircframe mod modelmg _ N == = | CO411.1 | Kl
5 What are the advantages of wire frame modeling? | CO411.1 | Ki
6 What are the advantages of solid modeling? S o . L CO41L1 j Ki
|7 Whatare the drawing features of CAD package? _ ~Tcoalit | KL
. B \K ‘hat are the coals of automation in manufacturing indusiry? o L _ 1 Coa1l1 | I Kl
1.9 'Egtm}_lg - classification of automation. B CO41L1 | KI |
16 What are the fu ﬁmcu_on of automated ma manufacnmn_ system? COo41ll | Kl |
PART B |
(Answer all the Questions 2 x 10 = 20 Marks) . R
L 11a__piscuss about the operator input devices used in graphics work station (2012112013) _ __lco4111 | K2
OR
L 1_1}: IHU describc 3D transformations for scaliny. translation & rotation, (2014) 7CO411 i K2
12a__ Write in detail about production performance metrics. e L __lcodiid 1_' X2
OR
|_12b  MWritc short notes on generative NC machining based on solid modeting. __«._::; - Co411d x|
i PART C
; (Answer all the Questions 1 x 10 = 10 Marks) p—
I 13a  The average part produced in a certain batch manufacturing plant must be processed scqucnnally through CO411.1 | K2 '
ix machines on average . Twenty (20) new batches of parts Jaunched each week .Average operation time
i 6min., average setup time =Shours, average batch size=36 parts, and average non operation time per
! batt.h"-'l Obr/machine. There are 18 machines in the plant working in parallel. Each of the machines can be
ket up for any type of job processed in the plant. The plant operates an average of 70 production hour per | |
Wweek. Scrap rate is negligible. Determine (a) manufacturing lead time for an average part, (b)plant | | i
| capacity,{c)plant utilization( 2016} ) o Co |
OR
136 Ixplain the concept of Lean manufacturing and Just —in ~time production svstems. 2016} [CoaIli | X2

(Name /Sign / Date) _ ST
Dr. G. Balakrlb\'mani M.E., Ph.D.,
. principa
College of Engineering
adurai Main Road
y-620 012.

lndra Ganesan

IG Valley, M
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“Description - 5 marks -

OR

12b \Write short notes on generative NC machining based on solid modeling,

ns:
I Diagram — 5 marks

Description — 5 marks

PART C

(Answer all the Questions 1 x 10 = 10 Marks)

| 132 The average part produced in 2 certain batch manufacturing plant must be processed sequentially through ‘

‘ six machines on average .Twenty (20) new batches of parts launched each week .Average operation time
~6min., average setup time =Shours, average batch size=36 parts, and average non operation time per |
hatch=10hr/machine. There are 18 machines in the plant working in parallel. Each of the machines can be

!

f

set up for any type of job processed in the plant. The plant operates an average of 70 production hour per | CO4ILI |

peek. Scrap rate is negligible. Determine (a) manufacturing lead time for an average part, (b)plant
capacity,(c)plant utilization(2016)

i?!ms:
Diagram — 5 marks

i
i
H
)

e e

Ans:
Diagram — 5 marks

_ Description —Smarks o

OR

X2

“13b [-xplain the concept of Lean manufactm-ing and Just —in -timeﬁducﬁon_systems. (2016)

| _ Description — 5 marks

CO411.1 |

Co culty
(Name /Sign / Bate)

Dr. G. Balakrishnan, M.E,, Ph.D,,
Principal
Indra Ganesan College of Engineering
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Manikandam, Trichy-620 012.
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1. Stmple fo construct. -
2. Designer needs little training. . :
‘ | 3.1t needs less memory space. '
| 4. It takes less manipulation time,
6  What are the advantages of solid modeling? T

‘ ‘Ans:
1. Itis complete and unambiguous.
2. Suitable for automated applications like creating part program without much cositl | Ki
i -

‘ human involvement.
3. Creation is fast.
4. It gives more information.

|7 |What are the drawing features of CAD package?
{Ans:
1. Geometry of the part can be drawn easily by using the available geometric |

: . . . ) . |
entities. It is also possible to modify the part as per our requirements. The codinl | K2

| dimensions and other annotations required for drafting can also be defined.
2. Standards are available to convert the CAD database into manufacturing

! database, |

t

8 ‘hat are the goals s of automation in manufacturing industry?
ns: - .
Automation has the following primary goals.

i) Process Integration cosill | K2
ii) Improve Productivity
i iii} Economize on floor space

i v) improve quality
9 IGive the classification of automation. -

Ans:
Automated manufacturing systems can be classified into three basic types:

I ; 1) Fixed automation
| 2) Programmabile automation

| 3) Flexible automation

10 What are the function of autornated manufacturing system?
Ans:
1 ; Automating manufacturing systems operate in the factory on the physical product. They cos4itl | Kt
perform operations such as processing, assembly, inspection, or material handing, in

some cases accomphshmg more than one of these operahons in the same systems | B

== I L "PART B

(Answer all the Questions 2 x 10 = 20 Marks) , _ .

l Eﬁscuss about the of operator input devices used in graphics work station (2012) (2013)

Ans:
Diagram — 5 marks | CodtL1 ) K2
Description — 5 marks o N

11b Hneﬂy describe 3D transformations for scalmg, translation & rotation. (2014)
iAns:
i ? Diagram — 5 marks | codil | K2
i Description — 5 marks | [ |
" 12a  Write in detail about production performance metrics. _ ;
Ans: ' Co411.1 1 K2

Diagram — 5 marks '
] g3 0 Br-6- Balakrishinan M5, Php. -
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