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DEPARTMENT OF MECHANICAL ENGINEERING

INSTITUTE VISION AND MISSION
VISION:

To emerge as a Centre of excellence in technical education with a blend of effective student

centric teaching learning practices as well as research for the transformation of lives and

community.

MISSION:

1. Provide theibest class infrastructure to explore the field of engineering and research.

2. Build a passionate and a determined team of faculty with student centric teaching,
imbibing exiperiential and innovative skills.

3. Imbibe lifelong learning skills, entrepreneurial skills and ethical values in students for

addressing societal problems.

PRINCIPAL
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DEPARTMENT OF MECHANICAL ENGINEERING

DEPARTMENT VISION AND MISSION

VISION:

To strive for makiné competent Mechanical Engineering Professionals to cater the real time

needs of Industry arild Research Organizations of high repute with Entrepreneurial Skills and
) Ethical Values.

MISSION:

M1. To train the students with State of Art Infrastructure to make them industry ready
professionals and to promote them for higher studies and research.

M2. To employ; committed faculty for developing competent mechanical engineering
graduates to deal with complex problems.

M3. To support the students in developing professionalism and make them socially

committed mechanical engineers with morals and ethical values.
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DEPARTMENT OF MECHANICAL ENGINEERING

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

PEO 1: Excel in profession with sound knowledge in mathematics and applied sciences

PEO 2: Demonstrate leadership qualities and team spirit in achieving goals

PEO 3: Pursue higher studies to ace in research and develop as entrepreneurs.

PROGRAM SPECIFIC OUTCOMES (PSOs)

PSOL1. The studeths will be able to apply knowledge of modern tools in manufacturing
enabling to conquer the challenges of Modern Industry.

PSO2. The student|s will be able to design various thermal engineering systems by applying
the principles of thermal sciences.

PSO3. The student|s will be able to design different mechanisms and machine components of

transmission of power and automation in modern industry.
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PROGRAM OUTCOMES (POs):

Engineering Graduates will be able to:

1. Engineering |knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization to the solution of complex
engineering problems.

2. Problem analysis: Identify, formulate, review research literature, and analyse complex
engineering probl;ems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

3. Design/development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural, societal, and
environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data, and
synthesis of the information to provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engmeermg and IT tools including prediction and modelling to complex engineering
activities with an understandmg of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent responsibilities
relevant to the professional engineering practice.

7. Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of,
and need for sustainablé development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.

9. Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

10. Communication: Communicate. effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

11. Project management and finance: Demonstrate knowledge and understanding of the
engineering and m'anagement principles and apply these to one’s own work, as a member
and leader in a team, to manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological change.
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_REVISED Bloom’s Taxonomy Action Verbs

s

2

Definitions I. Remembering | Il. Understanding 111, Applying IV. Analyzing V. Evaluating VL. Creating
Bloom’s Exhibit memory | Demonstrate Solve problems to | Examine and break| Present and Compile
Definition of previously understanding of new situations by | information into | defend opinions | information
learned material | facts and ideas by applying acquired | parts by identifying| by making togetherina
by recalling facts, organizing, knowledge, facts, | motives or causes. judgments about | different way by
terms, basic comparing, techniques and Make inferences | information, combining
concepts, and | translating, rules in a different | and find evidence validity of ideas, | elementsin a
answers. interpreting, giving | way. to support or quality of work | new pattern or
descriptions, and generalizations. based on a set of | proposing
stating main ideas. criteria. alternative
; solutions.
Verbs e Choose IClassify Apply *  Analyze e Agree e Adapt
e Define ‘Compare Build ® Assume * Appraise e Build
Find e Contrast ) Choose « | .. Categorize ® Assess e Change
How 5Demohstrat‘e Construct [ Classify & Award ® Choose
e Label Explain ’ Develop ‘e . Compare e Choose e Combine
@ e List . ;Extend Experiment with| ® Conclusion e Compare e Compile
e Match e |llustrate Identify e Contrast e Conclude e Compose
* Name e Infer Interview e Discover e (Criteria * Construct
® Omit . Enterpret Make use of e Dissect Criticize e (Create
* Recall e Qutline Model Distinguish Decide ® Delete
e Relate e Relate Organize e Divide Deduct Design
* Select * Rephrase Plan * Examine Defend Develop
* Show e Show Select * Function Determine = Discuss
e Spell . Sl‘,ummarize Solve ® Inference Disprove ® Elaborate
e Tell e Translate Utilize * Inspect e Estimate * Estimate
e  What List Evaluate * Formulate
® When Motive Explain * Happen
e  Where * Relationships | ¢ Importance | e Imagine
e  Which * Simplify * Influence * Improve
e Who . o | @, Survey * Interpret e Invent
e Why * ® Takepartin | ® Judge e Make up
‘e . Test for e Justify ® Maximize
e Theme * Mark * Minimize
@ Measure *  Modify
Opinion * Original
! * Perceive e Originate
* Prioritize e Plan
® Prove e Predict
¢ * Rate ® Propose
® Recommend | ® Solution
* Ruleon * Solve
e Select e Suppose
Support Test
Value Theory

derson, L. W., & Krathwohl, D. R. (2001).

A taxonomy for learning, teaching, and hssessing, Abridged Edition. Boston, MA: Allyn and Bacon.
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B.TECH — R20 REGULATION - COURSE OUTCOMES

After succeésful completion of this c\%fﬁ% th -students will be able to:

SIS

Distinguish between automation and robotics and identify various components of robot.

Select appropriate type of actuators and sensors for different applications.

Analyze kinematics of a robot

Analyze Dynamics of a robot

INlustrate present and future applications of robots.
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| COURSE INFORMATION SHEET

PROGRAME: B.Tech Mechanical Engineering

COURSE: ROBOTICS AND APPLICATIONS | Semester : VIII CREDITS: 3
COURSE CODE: 19BMESPE 04 COURSE TYPE (CORE /ELECTIVE / BREADTH/ S&H):
REGULATION: R19 PROFESSIONAL ELECTIVE

COURSE AREA/DOMAIN: Industrial PERIODS: 06 Per Week.
Engineering/Automatipn

COURSE PRE-REQUISITES:

C.CODE COURSE NAME DESCRIPTION SEM

19BME4THO01 Kinematics of Knowledge of links, pairs and joints II-I1

Machinery

19BME4TH02 | MANUFAGCTURING Knowledge of manufacturing concepts II-1x

TECHNOLOGY

COURSE OUTCOMES: ;

SNO

\ Course Outcome Statement

Co1

Distinguish be;tween automation and robotics and identify various components of robot. [K4 |

CO2

Select appropri;ate type of actuators and sensors for different applications. [K3]

CO3

Analyze kinematics of a robot. [K4]

CO4

Analyze Dynamics of a robot. [K4]

BOS

Illustrate present and future applications of robots [K4]

SYLLABUS:

UNIT

DETAILS

FUNDAMENT‘S&LS OF ROBOTICS

INTRODUCTI(I)N TO ROBOTICS: what is a robot, components of robot, Robot history,
robotic controls; and systems, classification, challenges and opportunities, The scenarios of
industrial robotiqs and advanced robotics -

HOMOGENOI{S COORDINATES AND TRANSFORM REPRESENTATIONS: Vector
spaces, inner products, vector norms, orthogonality, Linear transformations, matrix
multiplication, r;natrix groups, Coordinate transformations, rigid transformations, rotation
matrices |

I

ACTUATORS AND SENSORS

SENSORS: Basic Elements, General Classification of Sensors, types and working, use of
sensors in robotiqs.

ACTUATORS: '[pres, working principles, applications and advancements (hydraulic devices,
Electric motors such as DC servomotors and stepper motors, Pneumatic devices, as well as other
novel actuators)

II1

ROBOT KINEMATICS
The fundamentals|of kinematics, differential kinematics and statics- Kinematic chains, Forward
kinematics, The Jacobian and its properties, Inverse kinematics- analytical methods

v

ROBOT DYNAMICS
Differential kinematics- Jacobian computation, singular configurations, Configuration space

operation,Dynamics- Lagrange, Euler and Newton, Euler formations, Problems,




-

ROBOT APPLICATIONS IN MANUFACTURING
Material Transfer, Material handling, loading and unloading, Processing, spot and continuous

v arc welding & spray painting, Assembly and Inspection. Future applications of robots. Path
planning in robotics.

TEXT BOOKS

T BOOK TITLE/AUTHORS/PUBLISHER

T1 Industrial Robotics, Groover M P,Pearson Edu.

T2 Robotics and Control, Mittal R K &Nagrath I J,Tata McGraw Hill.

REFERENCE BOOKS

R BOOK TITLE/AUTHORS/PUBLISHER
R1 Robotics: Fundamental Concepts and Analysis, Ashitava Ghosal, Oxford Publications.
R2 Robotic Systems: Applications, Control and Programming; Edited by Ashish Dutta, Intech
Open.
R3 Robotics, Fu K S, McGraw Hill.
R4 Robotic Engineering, Richard D. Klafter, Prentice Hall.
TOPICS BEYOND SYLLABUS/ADVANCED TOPICS:
SNO DESCRIPTION Associated PO & PSO
1 Trajectory Planning PO3,PSO3
WEB SOURCE REFERENCES:
1 https://www.intechopen.com/books/robotic—svstems-a pplications-control-andprogramming.
2 | http://planning.cs.uiuc.edu/node659.html
3 | https://www.edx.org/course/robot-mechanics-and-control-part-i
4 | https://www.edx.org/course/robotics-foundation-ii-robot-control
5 | https://nptel.ac.in/courses/112/105/112105249/
6 | http://www.robotictutorials.com/ @ for tutorials
7 | ARC lab material — in house Dept. of Mechanical Engineering, NEC
8 | http://vlabs.iitkgp.ernet.in/rislab/
9 | http://www.mind.ilstu.edu/teachers/labs/robot/
10 | http://vlab.amrita.edu/?sub=3&brch=271&sim=1642&cnt=3525
11 | https://www.virtualroboticstoolkit.com/
12 https://www.robotlab.com/blog/robotlab-is—offering—free—online-virtual—robotics—andcoding-
courses-to-those-affected-by-covid-19

DELIVERY/INSTRUCTIONAL METHODOLOGIES:

v Chalk & Talk v PPT CActive Learning
VWeb Resources LJ Students Seminars CCase Study
[OBlended Learning V Quiz O Tutorials

[IProject based learning VNPTEL/MOOCS O Simulation
OFlipped Learning OlIndustrial Visit CIModel Demonstration
[1Brain storming [IRole Play [IVirtual Labs




MAPPING CO’S WITH PO’S

(00)

PO1 | PO2 / PO3 | PO4 | PO5 | POG6 | PO7 PO8 | PO9 | PO10 | POI1 PO12 | PSO1 | PSO2 PSOS—’
Co1 2 2 ’ 2 1 1 - - - - - - 1 - |3
Co2 1 1 1 - 1 p - . - = - 1 3
CO3 3 3 3 3 1 - - - - - - 1 - 3
COo4 3 3 3 3 - = - 2 - = - 1 - 3
COs5 1 1 . 1 . - - = . - . 1 =~19
Average | 2.00 [2.00 | 2.25 200 |1 - - - - - - 1 - 3
MAPPING COURSE WITH POs & PSOs
Course | PO1 ’ PO2 ’ PO3 | PO4 ’ PO5 ( PO6 | PO7 | POS | PO9 | PO10 I PO11
200 | 220 [225 [2.00 |1 - - - - ) -
L Course Outcome Assessment Methods Weightages
Direct Cumulative Descriptive Test
Assessment Intem.all . Objective Test 30% Final Course Outcome
Examinations Assignment Test 90% (100% )
(CIE) 0
Semester End Examinations (SEE) 70%
Indirect Assessment J Course End Survey 10%

Rubrics for overall attainment of course outcomes:

If 50% of the students crossed 50% of the marks: Attainment Level 1

If 60% of the students crossed 50% of the marks: Attainment Level 2

m 70% of the students crossed 50% of the marks: Attainment Level 3

Note: Percentages mentioned

depending upon the complexity of your respected subject.

Coursf)}nstructor

Module

inator

in above rubrics can be slightly changed

Head of epartment



ANNEXURE I:
(A) PROGRAM OUTCOMES(POs) Engineering Graduates will be able to:
1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an
engineering specialization to the solution of complex engineering problems.
2. Problem analysis: Identify, formulate, review research literature, and analyze complex engineering problenis
reaching substantiated conclusions using first principles of mathematics,
natural sciences, and engineering sciences. :
3. Design/development of solutions: Design solutions for complex engineering problems and design system components
or processes that meet the specified needs with appropriate consideration for the public health and safety, and the
cultural, societal, and environmental considerations.
4. Conduct investigations of complex problems: Use research-based knowledge and research methods including design of
experiments, analysis and interpretation of data, and synthesis of the information to provide valid conclusions.
S5.Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern engineering and IT tools
including prediction and modeling to complex engineering activities with an understanding of the limitations.
6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal
and cultural issues and the consequent responsibilities relevant to the professional engineering practice.
7. Environment and sustainability: Understand the impact of the professional engineering solutions in societal and
environmental contexts, and demonstrate the knowledge of, and need for sustainable development.
8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the engineering practice.
9. Individual and team work: Function effectively as an individual, and as a member or leader in diverse teams, and i
multidisciplinary settings. )
10. Communication: Communicate effectively on complex engineering activities with the engineering community and with
society at large, such as, being able to comprehend and write effective reports and design documentation, make effective
presentations, and give and receive clear instructions.
11. Project management and finance: Demonstrate knowledge and understanding of the engineering and management
principles and apply these to one’s own work, as a member and leader in a team, to manage projects and in multidisciplinary
environments.
12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in independent and life-long
learning in the broadest context of technological change.

(B) PROGRAM SPECIFIC OUTCOMES (PSOs) :
PSOL.The students will be able to understand the modern tools of machining which gives them good expertise on advanced

manufacturing methods.
PSO2.The students will be able to design different heat transfer devices with emphasis on combustion and power production.
PSO3.The students are able to design different mechanisms and machine components suitable to automation industry.

Cognitive levels as per Revised Blooms Taxonomy:

. LEVEL Key words
Cognitive
Domain . Q
Remember K1 Defines, describes, identifies, knows, labels, lists, matches, names, outlines,
recalls, recognizes, reproduces, selects, states.
Understand K2 Comprehends, converts, defends, distinguishes, estimates, explains, extends,

generalizes, gives an example, infers, interprets, paraphrases, predicts,
rewrites, summarizes, translates.
Apply K3 Applies, changes, computes, constructs, demonstrates, discovers,
manipulates, modifies, operates, predicts, prepares, produces, relates,
) selects, shows, solves, uses.

Analyse K4 Analyzes, breaks down, compares, contrasts, diagrams, deconstructs,
. differentiates, discriminates, distinguishes, identifies, illustrates, infers,
? outlines, relates, selects, separates.

Evaluate K5 Appraises, compares, concludes, contrasts, criticizes, critiques, defends,

describes, discriminates, evaluates, explains, interprets, justifies, relates,
summarizes, supports
Create K6 Categorizes, combines, compiles, composes, creates, devises, designs,
explains, generates, modifies, organizes, plans, rearranges, reconstructs,
relates, reorganizes, revises, rewrites, summarizes, tells, write
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Unit wise Sample assessment questions

COURSE OUTCOM{ES: Students are able to

SNO Course Outcome Statement

Distinguish between automation and robotics and identify various components of robot. [K4 |

CO4 | Analyze Dynamics of a robot. [K4]

Select appropriate type of actuators and sensors for different applications. [K3]
Analyze kinematics of a robot. [K4] -

COS5 | Hlustrate present and future applications of robots .[K4]

QUESTION -
LEVEL

KNOWLEDGE

UNIT I
1 | Discuss the ana tomy of Robot and explain the important parts of a robot with a Evaluate
neat sketch. (K5)
2 | Name and Explain the four basic arm configurations that are used in robotic Evaluate
6 Manipulators. | 1 (K5
3 | Explain two views by making use of sketch to indicate the work envelope of aj Evaluate
i) Cartesian robot. ii) Polar robot. (X5))
4 | Explain the relationship of robotics with industrial automation and illustrate Evaluate
the same with a suitable example. (X5)
For the point Pxyz =(8,3,6)T perform following operations Applying
a). Rotate 60° about the Y-axis followed by translation of 4 units along x-axis? (K3)
S b). Rotate 30° abbut the Z-axis followed by rotation of 60° about X-axis?
¢). Translate 10 units along Z-axis followed by rotation of 45° along Z-axis? |
:
UNIT 2
! Sketch and explain a hydraulic drive system used for robots. Applying
(X3)
9 | Illustrate different types of actuators used for robots? A}E}J(lgjng
What are the functions of sensors? How do you sense the positional accuracy Applying
3 of a robot? Describe the suitable type of sensor used to measure the position. (K3)
Explain in detail al?out safety sensors and safety Monitoring, Evaluate
i X35)

- UNIT 3

Cdﬁlpute the homogeneous transformation representing a~franslation of 3 units Applying
along the x-axis and followed by rotation of 90°about the current z-axis (K3)
followed by a translation of 1 unit along the fixed y-axis.

Co
Co1

- CO1

COo1

COo3

. Applyi
DH convention? Pplymng

2 Explain and derive inverse kinematic solution for the variables of a cylindrical Evaluate
robot. (K5) CO3
3 | Derive the forward kinematics matrix for an articulated robot arm (3-axis) usinE) CO3



(X3)
Explain the homogeneous transformation as applicable to rotation? Evaluate
CO3
(X3)
UNIT 4
Determine, the dynamic equations for the two-link manipulator shown in F igure
1, using Lagrange-Euler formulation. Assume that the whole mass of the link
can be considered as a point mass located at the outermost end of each link. The
masses are m1 and m2 and the link lengths are al and a2.
& ¢
Applying
(X3) CO4
Consider a two-degree of freedom manipulator shown in Figure 1. Assuming
that the inertia of the first moving link is negligible and that the second moving
link is a slender homogeneous rod of mass m, determine the dynamic equations
of motion by the Lagrangian method using 81 and 62 as the generalized
coordinates.
Applying
(K3) CO4
Evaluate

(K5)

CO4




Explain the sfeps involved in the formu
model.

lation of Lagrange-Euler dynamic

Evaluate
X5)

CO4

;‘ UNIF 5

Sketch and explain a hydraulic drive sysiom meed T bots.
eéich and explain a hydraulic drive system used for robots Bvaluate cos
f. (K5)
L 9 | INlustrate different types of actuators used for robots? Applying CO5
X3)
What are the functions of sensors? How do you sense the Positional accuracy Applying
3 of a robot? Describe the suitable type of sensor used to measure the position. (K3)

COs
I

Explaili in detai] about safety sensors and safety Monitoring. Evaluate

i § S R
E

et e bt .
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NEC Kotappakonda Road, Yellamanda (P.O), Narasaraopet- 522601, Guntur District, AP.
Subject Code: 19BMESPE(4

IV B.Tech II Semester Examinations, (*7 # » Year
ROBOTICS AND APPLICATIONS
(ME)
Model Paper-1
Time: 3 hours Max Marks: 60

Note: Answer All FIVE Questions.
All Questions Carry Equal Marks (5X12=60M)

Q.No Questions Marks

Unit -1

Name and Explain the four basic arm configurations that are used in robotic

»
a | Manipulators. [12M]

OR

For the point Pxyz =(8,3,6)T perform following operations

b a). Rotate 60° about the Y-axis followed by translation of 4 units along x-axis?
b). Rotate 30° about the Z-axis followed by rotation of 60° about X-axis?

c). Translate 10 units along Z-axis followed by rotation of 45° along Z-axis?

[12M]

Unit-I0

Sketch and explain a hydraulic drive system used for robots. [12M]

OR

b | Explain the sensors, potentiometers and optical encoders. [12M]

Unit - 11T

Derive the kinematics relationship between adjacent links of Robot Arm. [12M]

OR

Formulate  the forward
kinematic model of the three A\ S
degree of freedom (RPP) j *;;*
manipulator as shown in fig Jolntaxiz3

)

Face plate for
attaching wrist

\\—Jolnt axls 2 [ 1 ZM]

MR SN NNSN

&
5
B
“©
z
” /

CRNS
2y
3

N
NI

]
4

Unit - IV

4 Determine the equations of motion for 2DOF RR- planar manipulator arm using

a | Lagrange-Euler Formulation. [12M]




[12M] |

[12M]

[12M]




o

N Narasaraopeta Engineering College (Autonomous)
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Subject Code: 19BMESPE(4

-

. Examinatiens, 1 y} Year

S S e e

"l

v B.Tech; IT Semester ¢ . shy
ROBOTICS AND APPLICATIONS

| (ME).
Model Paper-2
Time: 3 hours Max Marks: 60
Note: Answer All FIVE, Questions.
All Questions Carry Equal Marks (5X12=60M)
Q.No Questions Marks
1
E Unit - 1
Classify tli;e robots based on the co-ordinate system and control system with neat
a | diagram. - [12M]
1 .
OR
Explain the Homogeneous transformation matrix and write the homogeneous
b . . . [12M]
matrix for ‘Rotatlon and Translation.
' Unit - IT
a Compare the electric, hydraulic and pneumatic actuators used in robots. [12M] |
2 | OR
]
i .
b What are the functions of a sensor? Explain the suitable sensors used to measure | r12M]
the position
Unit - 111
2 | Explain DH parameters with neat sketch: [12M]
OR
Formulate ! the forward kinematic e Jginl 3
model of the three degree of freedom \  (Eow)
. . s /-Faceglaletgr
3 (RRR) manipulator as shown in fig / altaching wrist
Jlnt2 £
! o\ T
b Ty [12M] |
‘ X— At point ’
Unit- 1V
4 a | Develop algdrithm for Lagrange-Euler formulation of Dynamic Equations. [12M] -
OR -
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T (AUTONOMOUS)

ACADEMIC CALENDAR
(B 'I]‘ech 2019 Admltted Batch, Academic Year 2022-23)

|

>

!

2019 Batch 4" Year 1* Semester

Description From Date - To Date Weeks
Commencement of Class Work +§ - 25-07-2022 * |
1** Spell of Instructions 25-07-2022 10-09-2022
I Assignment Examination 08-08-2022 13-08-2022 7 Weeks
II Assignment Examination 29-08-2022 03-09-2022
I Mid Examination 12-09-2022 17-09-2022 1 Week
27 Spell of Instructions 19-09-2022 05-11-2022
III Assignment, Examination 03-10-2022 08-10-2022 7 Weeks
IV Assignment Examination 24-10-2022 29-10-2022 .
IT Mid Examination 07-11-2022 12-11-2022 1 Week
Preparation & Practicals 14-11-2022 19-11-2022 1 Week
End Examinations 21-11-2022 03-12-2022 2 Weeks
2019.Batch 4" Year 2 Semester *

Commencement of II Semester Class work 05-12-2022
1** Spell of Instructions 05-12-2022 21-01-2023
I Assignment Eécaxnination 19-12-2022 24-12-2022 7 Weeks
II Assignment E;,xamination 09-01-2023 14-01-2023
I Mid Examinatfon 23-01-2023 28-01-2023 1 Week
2™ Spell of Instructions - 30-01-2023 18-03-2023

| III Assignment Examination 13-02-2023 | 18-02-2023 | 7 Weeks

' IV Assignment Examination 06-04-2023 11-04-2023 '

IT Mid Examination 20-03-2023 25-03-2023 1 Week
Preparation & Practicals 27-03-2023 01-04-2023 1 Week
End Examinations 03-04-2023 | .15-04-2023 2 Weeks

o
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IVB.TECH 11 SEM TIME TABLE
Section-A o
ROOM.NO: 1315 Wef: 12/_1_2{2022
| 1 2 BREAK 3 | 4 T 5 | 6 7
TIMINGS | 9.10-10.00 | 10.00-19.50- “10.50-11.00 | 11.00-11.50 11.50-12.40 | 12.40-130 | 1303239 2.20-3.10 | 3.104.00
*» MON |- .- Ropga +" PpC * " Project Work
+ " TUE + Project Work L - ROB&A .~ [ _ppc
WED PPC : ROB@A_. IIN-I e Project Work
THU | ROB&A T .- PPC 1(; - Project Work
FRI | ' Project Work S Project Work
SAT Project Work ] Project Work
COBE SUBJECT - | FACULTY |
: 1 ROB&A i Robotics & Applications . : Mr.Ch, Sekhar :
PPC Production Planning & Coiro] Mrs. P.Sravani *
Project Work Project Work™ - Mr.Ch, Sekhar
, -ngnatur OD
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INTERNAL | EXTERNAL | TOTAL

IV B.TECH L |T|P | vaRKS | MARKS MARKS | CREDITS
I SEMESTER 5
Professional Elective - 4 - 40 60 100 3
Code: 19BMESPE04 ROBOTICS AND APPLICATIONS
COURSE OBJECTIVES

The course content enables students to:
* Introduce the concepts of Robotic system, its components and control related to robotics.
» Learn about analyzing robot kinematics.

COURSE OUTCOMES

After successful completion of this course, the students will be able to:

CO1 Distinguish between automation and robotics and identify various components of robot.
CO2 Select appropriate type of actuators and sensors for different applications.

CO3 Analyze kinematics of a robot

CO4 Analyze Dynamic;:s of a robot

COs Illustrate present and future applications of robots

UNIT 1: FUNDAMENTALS OF ROBOTICS

INTRODUCTION T(b ROBOTICS: what is a robot, components of robot, Robot history, robotic
controls and systems, classification, challenges and opportunities, The scenarios of industrial robotics
and advanced robotics

HOMOGENOUS COORDINATES AND TRANSFORM REPRESENTATIONS: Vector spaces,
inner products, vector norms, orthogonality, Linear transformations, matrix multiplication, matrix
groups, Coordinate transformations, rigid transformations, rotation matrices

UNIT 2: ACTUATORES AND SENSORS

SENSORS: Basic Elements, General Classification of Sensors, types and working, use of sensors in
robotics. ‘
ACTUATORS: Types, working principles, applications and advancements (hydraulic devices,
Electric motors such as DC servomotors and stepper motors, Pneumatic devices, as well as other novel
actuators) !

|
UNIT 3: ROBOT KINEMATICS

The fundamentals of kinematics, differential kinematics and statics- Kinematic chains, Forward
kinematics, The Jacobian and its properties, Inverse kinematics- analytical methods

UNIT 4: ROBOT DYNAMICS

Differential kinematics-|Jacobian computation, singular configurations, Configuration space operation,
Dynamics- Lagrange, Euler and Newton, Euler formations, Problems.

%

s,
M
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UNIT 5: ROBOT APPLICATIONS IN MANUFACTURING

Material Transfer, Material handling, .loading and unloading, Processing, spot and continuous arc

; welding & spray painting, Assembly and Inspection. Future applications of robots. Path planning in
9 robotics.

TEXT BOOKS:

{ ' : 1. Industrial Robotics, Groover M P, Pearson Education.
T 2. Robotics and Control, Mittal R K & Nagrath 1J, Tata McGraw Hill.

3 REFERENCES:

1. Robotics: Fundamental Concepts and Analysis, Ashitava Ghosal, Oxford Publications.

2. Robotic Systems: Applications, Control and Programming; Edited by Ashish Dutta, Intech
Open.

3. Robotics, Fu K S, McGraw Hill.
. 4. Robotic Engineering, Richard D. Klafter, Prentice Hall.

WEB RESOURCES:

1. ht’tps://www.intechopen.com/books/robotic-systems-apnlications—control-and—
programming.

. http://p]annin,q.cs.uiuc.edu/node659.html

https://www.edx.org/course/robot—mechanics-and—control-nart—i

https://ww.w.edx.org/course/robotics-foundation—ii-robot-control

https:/nptel.ac.in/courses/112/1 05/112105249/

http://www.robotictutorials.com/ => for tutorials

ARC lab material — in house Dept. of Mechanical Engineering, NEC

hI'tp://v]abs.iitksm.ernet.in/rislab/

htlu://www.mind.i]stu.edu/teachers/labs/robot/

10. 1 n'p://vlab.amrita.edu/?sub=3&brch=27I&sim=1642&cnt=3525

11.h ttps://www.virtualroboticstoolki t.com/

12. 1 Ltps://www.robotlab.com/blog/robotlab-is-offering—free-online-viftual-robotics-and-

coding -courses-to-those-affected-by-covid-19

CoNauAwLP
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o iﬁﬁw M w: N &, B ¥ N ;: 13’* o T
s W ‘Tqu‘rs\et.Cpﬂie« ’ ,gburse?’;’itle (Regulation) Sem Branch Per(l’;o;; ;{;,teef . “Sectionsi .
ROBOTICS AND Mechanical N
19BMESPE(4 , APPLICATIONS Vil Engineering 7 A&B

COURSE OUTCOMES: Students are able to

SNO Course Outcome Statement
co1 | Distinguish between automation and robotics and identify various components of
robot. [K41 |
CO2 | Select appropriate type of actuators and sensors for different applications. [K3]
CO3 | Analyze kinematics of a robot. [K4]
N -
¥ CO4 | Analyze Dynamics of a robot. [K4]
¥ a CO5 | Ilustrate present and future applications of robots [K4]
Ref Delivery
Un1t Outcome Topics/Activity Text Tetal Method
P
No book Periods
UNIT-1: INTRODUCTION
CO1: NTRODUCTION TO ROBOTICS: what is T1. T2 Chalk, Talk
Distinguish | 1.1 a obot, components of robot, Robot history Rf R3’ 3 & PPT
between ’
automation robotic controls and systems, classification, T1, T2, 3 Chalk, Talk
1 and 1.2 challenges and opportunities, R1,R4 & PPT
robotics HOMOGENOUS COORDINATES AND 3 Chalk, Talk
and identify 13 | TRANSFORM  REPRESENTATIONS: | TI, T2, & PPT
various "~ | Vector spaces, inner products, vector norms, | R1,R3
components orthogonality, Linear transformiations,
b of  robot. Matrix  multiplication, ~matrix groups, 3 Chalk, Talk
[K4 ] . . S T1, T2,
1.4 | Coordinate transformations, rigid & PPT
. . . R1,R3
trensformatlons, rotation matrices
i UNIT-II: ROBOT ACTUATORS AND SENSORS
SENSORS: Basic Elements, General T1, T2, ” Chalk, Talk
CcO2: 2.1 Classiﬁcation of Sensors, " RI &PPT ,
Select . Types of sensors and working, use of sensors | T1, T2, 2 Chalk, Talk*
appropr. 1atef 2.2 | inirobotics. R1 & PPT 1\
2 gggsators © ACTUATORS: Types, working principles, TL. T2 2 Chalk, Talk -
and sensors | 2-3 | @pplications and advancements R1 & PPT
for different
applications | 5 4 Hydraulic Actuators T1, T2, 2 Chalk, Talk
Electric motors such as DC servomotors and T1, T2, 2 Chalk, Talk
2.5 stepper motors R1 & PPT




Chalk, Talk
& PPT

Pneumatic devices TI, T2,
2.6 )
R1
UNIT-III: ROBOT KINEMATICS

The fundamentals of kinematics, differential T1, T2, Chalk, Talk
kinematics and statics- Kinematic chains, R2,R4 & PPT

Forward kinematics analytical methods T1, T2, 4 Chalk, Talk

kinematics R2,R4 & PPT

of a robot. Inverse kinematics- analytical methods T1, T2, 4 Chalk, Talk
3.3 R2,R4 & PPT
UNIT-IV: ROBOT DYNAMICS T

..-b

Differential kinematics- Jacobian
4.1 | computation, singular configurations, T1, T2, 4 Chalk & Talk
Configuration space operation, R2,R3

Analyze ] R2,R3
Dynamics Euler formations, Problems T1. T2 4 Chalk
of a robot. | 4.3 R2:R3 ’ ,Talk, NPTEL
UNIT V: ROBOT APPLICATIONS IN MANUFACTURING ]
' R3 & PPT
Loading and unloading, Processing, spot and T1, T2, 2 Chalk, Talk
Illustrate 3.2 continuous arc welding & spray painting, R3 . & PPT
present and Assembly and Inspection. T1, T2, 3 Chalk, Talk
applications —
of robots 54 Future applications of robots, T1, T2, Chalk, Talk
’ R3 & PPT
55 Path planning in robotics, T1, T2 3 Chalk, Talk

& PPT

LK
S| w

Text Books:
T1 Industrial Robotics, Groover M P,Pearson Edu.

T2 Robotics and Control, Mittal R K &Nagrath [ J, Tata McGraw Hill.
Reference Books:

R1  Robotics: Fundamenta] Concepts and Analysis, Ashitava Ghosal, Oxford Publications.

R2  Robotic Systems: Applications, Control and Programming; Edited by Ashish Dutta, IntechOpen.
R3  Robotics, Fu K S, McGraw Hill.

R4 Robotic Engineering, Richard D. Klafter, Prentice Hall.

Principal



M= NARASARAOPETA
NEC ENGINEERING COLLEGE

(AUTONOMOUS)

DEPARTMENT OF MECHANICAL ENGINEERING

CO-POs & CO-PSOs MAPPING

(COURSE ARTICULATION
MATRIX)




k.

NARASARAOPETA
NEC ENGINEERING COLLEGE
{AUTONORMOUS)
DEPARTMENT OF MECHANICAL ENGINEERING
COURSE ARTICULATION MATRIX

R20-REGULATION

Explanation of Course Articulation Matrix Table to be ascertained:
> Course Articulation Matrix correlates the individual COs of a course with POs and PSOs.

> The Course Outcomes are mapped with POs and PSOs in the scale of 1 to 3.

» The strength of correlation is indicated as 3 for Substantial (High) correlation, 2 for Moderate
(Medium) correlation, and 1 for Slight (Low) correlation.
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LIST OF E-RESOURCE

1 https://nptel.ac.in/downloads/112101098/

https:/nptel.ac.in/courses/112101098/download/lecture-1 .pdf

https://nnteil.ac.in/courses/ 112101098/download/lecture-2.ndf

WD

https://nptel.ac.in/courses/112101 098/download/lecture-4.pdf
i
https://nntel.ac.irllcourses/ 112101098/download/lecture-5.pdf

https://nptei.ac.in/courses/ 112101098/download/lecture-6.pdf

https://nptei.ac.in/courses/ 112101098/download/lecture-7.pdf
r

https:/nptel.ac.in/courses/112101098/ download/lecture-9.pdf

O 0 g9 O wn

https://nptel.ac.in/courses/112101098/download/lecture-1 0.pdf

10 https://nntei.ac. in/courses/112101098/download/lecture-12.pdf
|
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19 BATCH IV-II PROMOTION LIST

S.No H.T.NO Name of the Candidate
1 19471A0301 ARIKATLA RAGHU RAMI REDDY
2 19471A0302 | BADDETI RAMBABU
3 19471A0303 BANDARU PRASANNA BABU
4 194:171A0304 BOBBILI VISHNU VARDHAN REDDY
5 1947IA0305 CHAVA ASHOK
6 19471A0306 CHIRUGURI KARUNAKAR
7 19471A0307 | DURGAMPUDI MAHESH REDDY
8 19471A0308 | GANGAVARAPU SRI CHANDRASEKHAR
9 19471A0309 GANNEPALLI RAVI
10 19471A0311 GONA VAMSI
11 19471A0312 GORANTLA ANIL
12 194:;71A03 13 GUDE JAYANTH KUMAR
13 194%71AO3 15 JANDHAYALA SANDLEYA
14 194%71A03 16 | JANGA NAGENDRA BABU
15 194&71AO317 JONNALAGADDA MADHU
16 19471A0318 KAKANI NAGENDRA BABU
17 19471A0319 | KAMBAMPATI AJITHKUMAR
18 194?1A0320 KIKKURU PRUDHVI YASHWANT REDDY
19 19471A0321 KONDA JOHNY
20 194?1A0322 LINGISETTY RAJASEKHAR
21 194'?71A0323 MAHANKALI RAKESH
22 194'571A0326 MELAM STEPHEN WILLIAMS
i
23 19471A0327 | NARENDRA BABU SADHE




24 | 19471A0328 |NOORBASHA ANWAR BASHA
25 | 19471A0329 | ONTERU VEERANJANEYULU
26 | 19471A0330 | PATHAN AMEER KHAN

27 | 19471A0331 |PEERLA HUSSIAN

28 | 19471A0333 |PODILA GOPINADH

20 | 19471A0335 |RAMAR SATISH KUMAR

30 | 19471A0336 |SAVALAM MANI KUMAR

31 19471A0337 | SHAIK JILANI

32 | 19471A0338 | SHAIK MAHAMMAD BILAL
33 | 19471A0339 |SHAIK MAHAMMAD RIYAZ
34 | 19471A0340 |SHAIK SUBHANI

35 | 19471A0341 |TALAKAYALA VINAY KUMAR
36 | 19471A0342 | VADLAMUDI YASWANTH SAI
37 | 19471A0343 |VEERLA KOTESWARA RAO
38 | 19471A0344 | VEJARLA AVINASH

39 | 20475A0301 |PUTTA RAJESH

40 | 20475A0302 |LINGIREDDY GOPIREDDY

41 | 20475A0303 | YELURIRAKESH

42 | 20475A0304 | VANGAVOLU NAGA SESHU
43 | 20475A0305 | GUNJI VENKATA BHASKAR
44 | 20475A0306 | THAPPETA RADHAKRISHNA
45 | 20475A0307 | EDEBOINA ASHOK

46 | 20475A0308 | MARRIAJAY KUMAR

47 | 20475A0309 | MADEM JAYANTH KUMAR
48 | 20475A0310 |RAJABATHULA KISHORE

49 | 20475A0311 |SHAIK SAMEER

50 | 20475A0312 | SHAIK THUPAKULA MASTAN VALI
51 | 20475A0313 | PARIMI GANESH

52 | 20475A0314 | MUVVA VAMSI

53 | 20475A0315 |RYALIM T SURYA PRAKASH
54 | 20475A0316 |SHAIK DASTAGIRI




55 | 20475A0317 | MANDA RAJA SEKHAR

56 | 20475A0318 |DANDE VENKATA GOPAL

57 | 20475A0319 |KOTA LAKSHMI VARAPRASAD
58 | 20475A0320 |BALACHANDAR M

59 | 204750321 |KUKKAMALLA NIKHIL KUMAR
60 | 20475A0322 |PENUMALA KALYAN

61 | 20475A0323 |KOTHAMSETTI ASHOK

62 | 20475A0324 | NUNNA BALA NAVEEN

63 | 20475A0325 |KOTHAMASU ANANTA KOTI SRIKRISHNA
64 | 20475A0326 |NAGISETTY RAKESH

65 | 20475A0327 |RAVURISIVANJANEYULU

66 | 20475A0328 | ANKEM NAGENDRA BABU

67 | 20475A0330 |PARASA NAVEEN

68 | 20475A0331 |DUPATI ANIL

69 | 20475A0332 | SHAIK NARAVADA ALTHAF HUSSAIN
70 | 20475A0333 |RAVURIANIL

71 | 20475A0334 | TELUKUTLA SIVAREDDY

72 | 20475A0335 |KOTARU SAIRAGHU VAMSI

73 | 20475A0336 | MIDDELA BAJIVALI

74 | 20475A0337 | VATTIGORLA YOGANJANEYULU
75 | 20475A0338 | GANTASALA GOPI CHAND

76 | 20475A0339 |KOILADA PRADEEP

77 | 20475A0340 | DASARI HEMAGURUNADH

78 | 20475A0341 | JILABOINA KARUNAKAR

79 | 20475A0342 | MALLAVARAPU JESUDASU

80 | 20475A0343 |VANGARA AYYAPPA

81 | 20475A0344 | YADARI RAJESH

82 | 20475A0345 |KASUKURTHI AKASH

83 | 20475A0346 | KANAPARTHI VENKATA KRISHNA
84 | 20475A0347 | SHAIK AMEER

85 | 20475A0348 | MEKA SAIVINAY




™

86 20475A0349 AVVARU YUGANDHAR

87 20475A0350 | CHINTALAPUDI SRIRAM

88 20475A0351 | ILLA RATNAM RAJU

89 20475A0352 | GUNTAKA HARIKRISHNA REDDY
90 2012175A0353 GADIBOYINA NAGAIAH

91 20475A0354 KOPPOLU BHANU PRASAD

92 20475A0355 | CHOPPARA LAKSHMI SUMANTH
93 20475A0356 | INDURI PRATHAP REDDY

94 20475A0357 | INAGANTI NAGULMEERAVALI

95 20475A0358 | BATTU JAGADEESH

96 20475A0359 | VEMULA HEMANTH KUMAR

97 20475A0360 | KAKARLAMUDI NAVEEN

o8 | 20475A0361 | KUMMARA PARAMESWARA RAO
99 20475A0362 | BOKKA PRASANNA KUMAR

100 20475A0363 GANJI HASHWANTH PRAVEEN REDDY
101 20475A0364 | URJANA SHANMUKHARAO

102 20475A0365 | DAMERA SANTHOSH

103 20475A0366 | MUVVA NAGA LAKSHMAIAH
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UNIT-1
INTRODUCATION

The.field of robotics has its origins in science fiction. The term robot was derived from the English
translation of a fantasy play written in Czechoslovakia around 1920. It took another 40 years before the
modern technology of industrial robotics began. Today. Robots are highly automated mechanical
manipulators controlled by computers. In this chapter. We survey some. of the science fiction stories about
robots, and we trace the historical development of robotics technology. Let us begin our chapter by )
denning the term robotics and establishing its place in relation to other types of industrial automation.

[N

Robotics:-

Robotics is an applied engineering science that has been referred to as a combination of
machine tool technology and computer science. It includes machine design, production
theory, micro electronics, computer programming & artificial intelligence.

OR

"Robotics" is defined as the science of designing and building Robots which are suitable for
real life application in automated manufacturing and other non-manufacturing environments.
t .

Industrial rObOt' i v \/ 7 1 EA/} ¥ stz AQ e ve 14

The official deﬁnmon of an industrial robot is provided by the robotrcs industries assocratron (R[A)
Industrial robot is defined as an automatic, freely programmed “servo-controlled, multr-purpose a0 >
manipulator to handlelvanous operatrons of an industry with variable programmed motions. er

H

Automation and robotics:-

Automation and robotics are two closely related technologies. In an industrial context, we can deap'qJ
automation as a technology that is concerned with the use of mechamcal electronic, and computer-
based systems in the operation and control of production Examples’ of this technology include transfer
lines. Mechanized assembly machines, feedback control systems (applied to indusirial processes),
numerically controlled machine tools, and robots. Accordrngly, robotics is a form of industrial automation.

Ex:- Robotics, CADICAM FMS, CIMS 5
Types of Automation:- . .
Automation is categ;orized into three types. They are,
1)Fixed Automation

2) Programmable Automation
3; Flexible Aut_omatiorr. : | - w3

i




Produstrariety

. Relationshipol fixed automatios, programmable automation, and Siexiblcaw omationasa
tuncuon of production volume and product varsiety.

(1) Fixed Automation:- .

/

It is the automation in which the sequence of processing or assembly operations to be carried
out are fixed by the equipment configuration. In fixed automation, the sequence of operations
(which are simple) are integrated in a piece of equipment. Therefore, it is difficult to automate
changes in the design of the product. It is used where high volume of production is required
Production rate of fixed automation is high. In this automation, no new products are processed
for a given sequence of assembly operations.

Features:-

-
2
7

i) High volume of production rates,
ii) Relatively inflexible in product variety (no new products are
produced). Ex:- Automobile industries ... etc.

(2) Programmable Automation:-

It is the automation in which the equipment is designed to accommodate various product’
configurations in order to change the sequence of operations or assembly operations by means
of control program. Different types of programs can be loaded into the equipment to produce
products with new configurations (i.e., new products). It is employed for batch production of low
and medium volumes. For each new batch of different configured product, a new control
program corresponding to the new product is loaded into the equipment. This automation is
relatively economic for small batches of the product.

Features:-

i) High investment in general purpose,

ii) Lower production rates than fixed automation,

i) Flexibility & Changgs in products configuration, *
iv) More suitable for batch production.

Ex:- Industrial robot, NC machines tools... etc.




(3) Flexible Automation;-

A computer integrated manufacturing system which is an extension of programmable automation is
referred as flexible automation. It is developed to minimize the time loss between the changeover of the
batch production from one product to another while reloading. The program to produce new products
and changing the physical setup i.e., it produces different products with no loss of time. This automation
is more flexible in lntel'rcgnnectlng work stations with material handling and storage system.

Features:- l

i) High investment for a custom engineering system.

ii) Medium Production rates

iif) Flexibility to deal with product design variation; ;T
iv) Continuous prodli.lction of variable mixtures of

products. Ex:- Flexible manufacturing systems (FMS)

Advantages:-

1.High Production rates - »
. l v 1 i 4
2.Lead time decreases . - " ;
., M 931 « N b
!
3. Stonng capacity decreases s estripd g ddnoes cas gfitre Thinaufonag e
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4, Human errors are eliminated.

5.Labour cost is decreases.

Disadvantages:-

1.Initial cost of draw material is very high,

2. Maintenance cos§ is high,

3.Required high skilled Labour

4. Indirect cost for research development & programming increases.

Reasons for implementation of automated systems in manufacture industries:-

The reasons for the implementation of automated systems in manufacturing industries are as follows,

()  To Increase the Productivity Rate of Labour
(ii) To Decrease the Cost of Labour

(i)  To Minimize the Effect of Shortage of Labour
(ivy To Obtain High Quality of Products

(V) A Non-a:utomatlon nigh Cost is Avoided

(viy To Decrease the Manufacturing Lead Time
(vi) To upgrade the Safety of Workers.

i /




Need For using robotics in industries:- -

Industrial robot plays a significant role in automated manufacturing to perform different
kinds of applications.

1.Robots can be built a performance capability superior to those of human beings. In terms of strength,
size, speed, accuracy...efc.

2.Robots are better than humans to perform simple and repetitive tasks with better
quality and consistence’s.

3.Robots do not have the limitations and negative attributes of human works .such as fatigue,
need for rest, diversion of attention.....etc.

4. Robots are used in industries to save the time compared fo human beings.
5.Robots are in value poor working conditions

6.Improved working conditions and reduced risks.

CAD/CAM & Robotics:- s

CAD/CAM is a term which means computer aided design and computer aided
manufacturing. It is the technology concerned with the use of digital computers {o perforrn
certain functions in design & production.

CAD:- CAD can be defined as the use of computer systems to assist in the creation
modification, analysis OR optimization of design.

Cam:- CAM can be defined as the use of computer system to plan, manage & control the
operation of a manufacturing plant, through either direct or in direct computer interface with
the plants production resources.

Specifications of robotics:-
1.Axil of motion

2.Work stations

3.Speed

4. Acceleration !

N g ~ ‘

5.Pay load capacity
6.Accuracy
7.Repeatability etc...

’:? ’ ‘{:\”hs vesTre o ‘,'p
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Qverview of Robotics:-

i
"Robotics" is defined as the science of designing and building Robots which are suitable
for real life application in automated manufacturing and other non-manufacturing
environments. It has the following objectives,

1.To increase productivity

2.Reduce production life

3.Minimize labour requirement

4. Enhanced quality of the products

5. Minimize loss of man hours, on account of accidents.

6.Make reliable and high speed production. /
|

The robots are classjﬁed as,

* ProgrammablelReiarogrammable purpose

robots *T: ele-opezated, Man controlled robots

*Intelligent robots.

Robots are used in manufacturing and-assembly units such as,
... Spot or arc weldingl
.. Parts assembly

. '.Paint spraying

< Ma'teriaI: handling

.. Loading and unloading

The feature and capabilities of the robots are as follows,
* Intelligence [

* Sensor capabilitielfs

* Telepresence |

* Mechanical desig‘n )

*

Mobility and navigation
*  Universal gripper

* System integration and networking.




Types of drive systems:-
1.Hydraulic drive

2.Electric drive

3.Pneumatic drive

Electric

Cost

Hydsaulic
drive

~

Break-  Sizeof Cost vs. size for electric drive and hydraulic
sen tquipment  drive.

-

1. Hydraulic drive:-

Hydraulic drive and electric drive arc the two main types of drives used on more sophisticated robots.

Hydraulic drive is generally associated with larger robots, such as the Unimate 2000 series. The
usual advantages of the hydraulic drive system are that it provides the robot with greater speed
and strength. The disadvantages of the hydraulic drive system are that it typically adds to the floor
space required by the robot, and that a hydraulic system is.inclined to leak on which is a nuisance.

This type of system can also be called as non-air powered cylinders. In this system, oil is used as a
working fluid instead of compressed air. Hydraulic system need pump to generate the required
pressure and flow rate. This systems are quite complex, costly and requires maintenance.

/
2. Electric drive:-

>

Electric drive systems do not generally provide as much speed or power as hydraulic systems.
However, the accuracy and repeatability of electric drive robots are usually better.
Consequently, electric robots tend to be smaller. Require less floor space, and their
applications tend toward more precise work such as assembly.

In this System, power is developed by an electric current. It required little maintenance
and the operation is noise less. .
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3. Pneumatic drive:-

Pneumatic drive is generally reserved for smaller robots that possess fewer degrees of
freedom (two- to four-joint motions). a

In this system, air is used as a working fluid, hence it is also called air-powered cylinders. Air
is compressed in the cylinder with the aid of pump the compressed air is used to generate the
power with required amount of pressure and flow rates.

Applications of robots:-

Present Applications of Robots:- ;T

(i) Material transfer applications
(ii) Machine loading and unloading
(ii) Processing oper;ations like,

(a) Spot welding
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(c) Spray coating F v s omp - A
(d) Drilling, routing, machining operations
(5) Grinding, polishing debarring wire brushing
(g) Laser drilling and cutting etc. i
(iv) Assembly tasks, assembly cell designs, parts mating.
(v) Inspection, autorrilation or test equipment. a
Future Applications of Robots:-
The profile of the futt!Jr.e robot based on the research activities will include the following,
(i) Intelligence |
(i) Sensor capabilitiés
(iii) Telepresence
(iv) Mechanical design
(v) Mobility and navigation (walking machines)
(vi) Universal grippef
(vii) Systems and intlegration and networking
(viii) FMS (Flexible Manufacturing Systems)
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(Ix) Hazardous and inaccessible non-manufacturing,environménts
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(¥) Underground coal mining

(xi) Fire fighting operations

(xi)) Robots in space

(xiii) Security guards /
(xiv) Garbage collection and waste disposal operations

(xv) Household robots

(xvi) Medical care and hospital duties etc.

Classification of Robots (or) Classification b co-qrdinate system and control system:-

-> Co-ordinate systems:-

Industrial robots are available in a wide variety of sizes, shapes, and physical configurations. The
vast majority of today’s commercially available robots possess one of the basic configurations:

I. Polar configuration
2.Cylindrical configuration
3.Cartesian coordinate configurable

4. Jointed-arm configuration 0T

1. Polar configuration:- e e <

Spherical

The polar configuration is pictured in part (a) of Fig. It uses a telescoping arm that can be
raised or lowered about a horizontal pivot The pivot is-mounted on a mta6ng base These
various joints provide the robot with the capability to move its arm within a spherical space,
and hence the name “spherical coordinate” robot is sometimes applied to this type. A number
of commercial robots possess the polar configuration.
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2. Cylindrical configuration:-

" Cylindricat

The cylindrical conﬁgfurable, as shown in fig, uses a vertical column and a slide that can be
moved up or down along the column. The robot arm is attached to the slide so that it cm he
moved radially with respect to the column. By routing the column, the robot is capable of
achieving a work space that approximation a cylinder.

3. Cartesian coordinate configurable:-

1 ;.*“«,

Cantesian or S5z
LI Y 1
The cartesian coordin?te robot, illustrated in part Cc) of Fig, uses three perpendicular slides to
construct the x, y, and z axes. Other names are sometimes applied W this configuration,

including xyz robot and rectilinear robot, By moving the three slides relative to one another, the
robot is capable of operating within a rectangular work envelope.
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4. Jointed-arm configuration:-

The jointed-arm robot is pictured in Fig. Its configuration is similar to that of the human arm. It
consists of two straight components. Corresponding to the human forearm and upper arm,
mounted on a vertical pedestal. These components are connected by two rotary joints
corresponding to the shoulder and elbow.

-> Control systems:-

With respect to robotics, the motion control system used to control the movement of the end-
effector or tool.

1.Limited sequence robots (Non-servo)
2.Playback robots with point to point (servo)
3.Play back robots with continuous path control,
4. Intelligent robots.

1. Limited sequence robots (Non-servo):-

1.Limited sequence robots do not give servo controlled to inclined relative positions of the joints, in stead
they are controlled by setting limit switches & are mechanical stops. There is generally no feed back
associated with a limited sequence robot to indicate that the. desired position, has been achieved
generally thin type of robots involves simple motion as pick & place operations.

2. Point to point motion:-

This type robots are capable of controlling velocity acceleration-& path of motion, from the
beginning to the end of the path. It uses complex control programs, PLC’s (programmable logic
controller's) computers to control the motion.

~
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The point to point conirol motion robots are capable of performing motion cycle that consists of
a series of desired point location. The robot is tough & recorded, unit.




3. Continuous path motion:-

In this robots are capable of performing motion cycle in which the path followed by the robot in
controlled. The robot move through a series of closely space point which describe the desired path.

Ex:- Spray painting, arc welding & complicate assembly operations.

4. Intelligent robots:-

This type of robots not only programmable motion cycle but also interact wi