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Department of Mechanical Engineering
Few specific feedback received reflecting the needs of stakeholders at Local-, Regional-, National, International level
(The feedbacks are received through cenlralised online system using google form with timestamp and refiected in the Feedback Form by the
Program Coordinator of Mechanical Engineering for documentation attested by the HoD). The received feedback (s) are further discussed in
the internal pre-BoS meeting and escalated to the BoS for necessary approval.

_—"| Commented [ds1]: The program Mechanical Engineering

Feedback samples Integration into the curriculum POs/PSOs
S S received Course Code | Course Name Semtel
Robolics OMEC Robotics & Automation| Vil 01,04 05, PSO2
LagalLavl Python 0CS4C _Python Programming v 01 £ =il 9
Coding Courses 20Cs407 Python Programming Lab v 01 \1
Design Thinking 20SHO02 | Design Thinking v [01.02,04,05,10 \
20MEGO3 Heat Transfer Vi 01,02, 03, 04, PSO2
Thermal SoMEdps (i Meshanies and v 0203, PSot
Hydraulic Machines
20ME013 Power Plant Engineering Vil 01,02, P30T
20MESO1 NX CAD Essentials I} 05, 10, PS0O2
National Level
CAD 20MEO11 CAD/CAM v |01.04
20MES04 Computer Aided Analysis Vi 01,04, 05
Six Sigma 20MEez4 | Froiect Planning and vii | 01,04,05,PSO2
Management
Summer Internship Summer Internship #12 v 5,8,9,10,PSO 1

received feedbacks and one sample among which is ta
include the deliverables related to Robotics, based on this
feedback the course Robotics and Automation is introduced
during the semester VIl connecting few existing facilities.
Other similar evidences are also attached in the trailing part
of this document

Commented [ds2]: Thaugh 'C’ Programming is already
there in the curriculum, stakeholders feel that Python
Pragramming is very much essential for all. In that context, it

t | isincluded in the curriculum and shawn as proof. All other
\| similar evldences are shuwn in tmlllng part cf the prool
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Industry 4.0

Summer Internship #22

Vi

5,8,9,10,PSO 1

3

International Level

CNC Algorithms

20MES02

Computer Numerical
Control Programming

v

01,02, 04, 05, 10

Note: Discussed and recommended to include in the curriculum during pre BOS meeting held on 03-09-2022,

Head of the Department




20ME023 Robotics and Automation

Code
20ME015.1
20ME015.2

20MED15.3
20ME015.4

20MED15 5

NSRIT | Academic Regulation 2020 | ME | 20ME023 Robotics and Automation

3003
Atthe end of the course, studenls will be able to
Mapping with Bk
“Course Outcomes POs

Identify various robot configuration and components, : - L1213
Select appropriate actuators and sensors for a robot base on spec e
application s . . _

Carry out kinematic and dynamic analysis for simple serial kinematic chains L1213
Perform trajectory planning for a manipulator by avoiding obstacles, L1213
Use knowledge of robotics for automation in manufacturing applications ¢ L1.L2, 13

Unit |;

Unit 11

Unit i;

Unit 1v:

Unit v;

Text Books

I Weakly Centributing | 2.\

oderately Contributing | 3. Strongly Ce. ¢
L1: Remember | L2: Underst

ting. for the attainment of reen o
and | L3: Apply | L4: Analyze | L5 Eyg -

>} LG: Creale, DoK: Depth o '

INTRODUCTION: Automation and Robotics, types of autom
handling systems, feed systems, Automated Guigeg Vehi
Flexible Manufacturing Systems, Com
CAD/CAM angd Robotics —

ation, assembly automation equipme

cles, Automated storage and retriey
puter Aided Process Plannj

al systems,
An over view of Robotics —

MOTION ANALYSIS: Homo

geneous transformations as applicable tg rotation and translation — problems.
MANIF’ULATOR KINEMATICS: Specifications of Matrices, D-H notation joint Coordinates ang world
Coordinates Forwarg and inverse Kinematics — problems,

Differentia| transformation ang Manipulators Jacobians — ics: 141 Hours
~ Euler formuiafong “deniol P . Problems Dynamics: Lagrange - Eyler and Newton

1
. jecto ing and avoidance of Obstacles,
lon -straight [ing motion ~ Robot Programming, languages
robot prugramming Ianguage.
;gg::&a:%l;;:mgf ﬂge::aﬁ BACK COMPON‘ENTS: Actuators: Pneumatic, Hydray
Velociy geropre g CoOmponents: Position Sensors - potentiometers, fesolve
ROBOT APPLICATIONS IN MANUFACTURING:

i : Materia| T .
unloading- Processing . Spot and continyoyg arc weldin okl

lic actuators,
IS, encoders -

Material hangjin » loading and
9 & spray Painting - As i

Sembly ang Inspection,

1. Industrial Robotics / Groover M P IPearson Eqy,
2. Robotics and Control/ Mittal R K & Nagrath | 4 / TMH,



NSRIT | Academic Regulation 2020 | ME | 20ME023 Robotics and Automation

Reference Books Sraw HIl
1. Robotics / Fu K S/ McGraw Hill,
Hall
2. Robotic Engineering / Richard D, Klafter, Prentice Hall PuLLtd.
3, Rnbnl1 Anagsis andch»nlrol I H. Asada and J.J .E.ééolme | BSP Books
4. Introduction to Robotics / John J Craig | Pearson Edu.

Web References

Internal Assessment Pattern

Cognitive Level InternalAssessment#1(%) InternalAssessment#2(%)
U 20 20

L2 n 40

L3 40 40

Total (%) 100 100

Sample Short and Long Answer Questions of Various Cognitive Levels
L1: Remember

L2: Understand

L3: Apply

CONTROL COPY ATTESTED

of Studies(ME)
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it RS2 2
m 20MES02 Computer Numerical Control Program
Atthe end of the course, students will be able to
Mapplng with POs 10 DoK
Code Course Outcomes po1  PO2 Po4 P05 PO
| 1 L1

20MESO1 4 Delm_eale the operation sequence and route sheet 4 ! 1 1

for given mechanical parts,

Exemplify the selection crileria for CNC machines 2 1 1 L2
20MESD1 2 by describing principle, operation, procedural steps 3 1

for different looling. L3
20MESQ1.3  Load the part program with interface software 3 2 2 2 8

application for automatic part programming. e PO
- ieakly Contribuing | 2. Moderately Contributing | 3. Strangly Contributing, for the arlf.nn.mﬁnl r::f rfe;pzﬁ\;zge
- hemember | L2: Understand | L3: Apply | L4: Analyze | L5: Evaluate | L6: Create DoK: Depth of Kn 09 Hours
Unit I: Fundamentals of process planning
Process planning,

i CAM,

Structure of process plan, Factors influencing process plan, Sequence of operation ofMpré:ce‘a:;éf glir:;ition 4

NC.CNC ang DNC, Selection criteria for CNC machines, Adoptive Control, Classifications of CNC Machine, Modes of op ducers

C, Working of: Machine Structure, Sideways, Spindle drive, Axis drive, Recirculation ball screw Feedback devices (transducers,
encoders), Automatic

tool changer (ATC), Automatic pallet changer (APC), CNC axis and motion nomenclature, CNC tooling - tool
rlajre Setting, qualified tool, tool holders and inserts

nitIl: G and M Codes i ' o Ll
Axes Identification in NG turning and Machining centres, Machine zero, home position, work piece zero, program zero, CNC part
Programming: Programmin

g format and Structure of part program, ISO G and M codes for turning and milling-meaning and
applications of important codes,

Unit lll: CNC Part Programming 12 Hours
Compensations: Tool length compensation, Pitch error compensation, Tool radius compensation, Simple part programming for
tumning using 1SO format having straight turning, taper turning (linear interpolation) and convex/concave turing (circular
interpalation), Simple part programming for milling using ISO format, Importance, types, applications and format for: Canned cycles,
Macro, Do loops, Subroutine, Mirror image, CNC turning and milling part programming using canned cycles, Do loops and
Subroutine, CAD CAM integration: Concept Steps involved in CAD/CAM integration, CAM software.

Experiments List

1. Whatis the operation sequence for given drawing

How 1o prepare route sheet for given drawing

Demonstrate CAM, NC, CNC and DNC and differentiate them,

Choose the selection criteria for CNC machines

Show working principle of CNC system with skeches,

Identify different modes of operations of CNC machine,

Explain different tooling used in CNC systems,

Develop part programs for given component on turning and milling machine.
Ivake use of various positions of machine and parts,

(). Utilize the program using canned cycles, Do loops and Subrouting

a Wt N ;B wWN

Internal Assessment Pattern

Cognilive Level Internal Assessment #1 (%) Internal Assessment #2 (%)
11 20 20
“12 4 b
L3 4 i
100 100
Total (%) ¢
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Sam
Ple Quest;
io :
3 S of Varioys Cognitive Levels
' F?emeﬂ'll)alr
© Whatjs ¢ .
2. oW tg ':f Operation Sequence for given mechanical component
3, Chooge Pere foute Sheet for given mechanical component
. Shoy Orking - Jon eriteria for GG machines for given mechanical component,
s "9 principle of oG system with sketches,
2 l:nderstand
: Dﬁ‘mons
2, Explain éﬁte CAM, NC, o and DNC and differentiate them,
erent tooling yseq in CNC systems.
L3: Apply
il ldenis, +
2 Dwé'lgpd;z?{enl Modes of operations of NG machine.
2» Make Programs for giyen component on turning and miling machine.

Olvg 15
Ul@zE the fui rious Positions of mag

hine and parts,
M Using canneg cyc

les, Do loops and Subroutine

he Department
A'Itil ,
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