Maharashtra State Board of Technical Education, Mumbai

i,

o Teaching And Examination Scheme For Post S.S.C. Diploma Courses
Program Name : Diploma in Mechatronics '

Program Code : MK With Effect From Academic Year: 2019 - 20
Duration of Program : 6 Semesters Duration ;: 16 Weeks
Semester : Fifth Scheme - I
gecahcehéllg Examination Scheme
Course :
S. . Course Credit Theory Practical Grand
N. Course Title Abbre | “Code L1l p | o ESE PA Total ESE PA Total Total
Durationj Max | Min | Max | Min | Max | Min | Max | Min Max Min | Max | Min
in Hrs. | Marks [Marks| Marks |Marks| Marks | Marks| Marks |Marks Marks [Marks | Marks| Marks
1 | Management - | MAN | 22509 | 3 | - | - 3 I\?I?n 70%# 1 28 | 30% | 00 | 100 | 40 - - - - - - 100
2 ggigfgrammmg & PPS |22585| 3 |-| 4| 7 31 70 | 28 [30% | 00 | 100 | 40 | 50# | 20 | 50 | 20 | 100 | 40 | 200
3 | Automotive Mechatronics | AMK | 22586 | 3 | - | 2 5 3 70 | 28 | 30% | 00 | 100 | 40 |25@ | 10 | 25 10 50 | 20 150
4 | Industrial Robotics IRB [22587 | 3 | - | 2 5 3 70 | 28 | 30% | 00 | 100 | 40 | 25# | 10 | 25 10 50 | 20 150
Entrepreneurship
5 Development -2 4 - - - - - - - | 50@ | 20 | 50~ | 20 | 100 | 40 100
Solid Modeling and
6 Additive Manufacturing -4 4 B -~ B B B B B 0% 20|50~ | 20 100 140 100
Elective (Any One)
Internet of Things IOT | 22588
- : *
7 | Computer Ix.ltegrated cM | 22658 3 2 5 3 70 | 28 | 30 00 | 100 | 40 | 25@ | 10 | 25 10 50 | 20 150
Manufacturing
Total | 17 | - | 16 33 - 350 | - 1150 | - | 500 -- 225 - 225 - 450 - 950
Student Contact Hours Per Week: 33 Hrs. Medium of Instruction: English
Theory and practical periods of 60 minutes each. Total Marks : 950

Abbreviations: ESE- End Semester Exam, PA- Progressive Assessment, L - Lectures, T - Tutorial, P - Practical
@ Internal Assessment, # External Assessment, *# Online Examination, Computer Based Examination.
* Under the theory PA, out of 30 marks, 10 marks are for micro-project assessment to facilitate integration of Cos and the remaining 20 marks is the average
of 2 tests to be taken during the semester for the assessment of the cognitive domain LOs required for the attainment of the COs.
~ For the courses having ONLY Practical Examination, the PA marks Practical Part with 60 % weightage and Micro-Project pia}nggﬁ‘fi@@“;%%weightage.
» If Candidate not securing minimum marks for passing in the “PA” part of practical of any course of any semestertt e’ﬁm\&\ﬂh&&édate shall be

declared as “Detained” for that semester. o o NSy
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Management Course Code: 22509

Program Name  : Diploma in Mechanical Engincering / Electrical Engineering
Group / Chemical Engineering/ Plastic Ehginéering/ Mechatronics

Program Code :ME/EE/EP/EU/CH/PS/MK

Semester : Fifth
Course Title : Management
Course Code : 22509

1. RATIONALE

An engineer has to work in industry with human capital and machines. Therefore, managerial
skills are essential for enhancing their employability and career growth. This course is
therefore designed to provide the basic concepts in management principles, safety aspects and
industrial Acts.

2. COMPETENCY

The aim of this course is to help the student to attain the following industry identified
- competency through various teaching learning experiences:

e Use relevant managerial skills for ensuring efficient and effective management.

3. COURSE OUTCOMES (COs)

The theory; practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:

Use basic management principles to execute daily activities.
-Use principles of planning and organising for accomplishment of tasks.

Use principles of directing and controlling for implementing the plans.

Apply principles of safety management in all activities.

Understand various provisions of industrial acts.

©po o

4. TEACHING AND EXAMINATION SCHEME

T‘eachmg Examination Scheme
Scheme
Credit . Theory ) Practical
LiT|p (PG ESE PA Total ESE PA Total
Hrs. Max |Min | Max | Min | Max | Min| Max | Min | Max | Min | Max | Min
3P -0 3 | 2% Lgom | 28 | 30% ] 00 {10040 | ~ | — | — | - | - | -
Min

(*#) Online Theory Examination.

(*): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment to
Jaciiitate integration of COs and the remaining 20 marks is the average of 2 tests to be taken
during the semester for the assessment of the cognitive domain UQOs required for the
attainment of the Cos.(*#): Online examination

Legends: L-Lecture; T — T ulorzal/ Teacher Guided Theory Practice
ESE - End Semester Examination; PA - Progressive Assessment A

S. COURSE MAP (with sample COs, PrOs, UOs, ADOs d?l '
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Management ] Course Code: 22509

This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sectionis) to be attained by the student by the end of the

course, in all domains of learning in terms of the industry/employer identified competency -
depicted at the centre of this map.

R Topic 4.2- General safel) T T
N norms for an industrial
/". unit; Preventive measures - .*

varlous pri OVlSlOHS
{fmdusmal acts.

9

Competency
Use relevant managerial N
skills for cnsuring efficient
and effective management,

.". Top:c 1.5 - Typesof
organization, ‘Steps in H
organizing. .

Topch 1-"Needs for directions and . : e . wal R FL a telent
instructions 1o subordinatés; Compieteness ': . - >

and feasibilities of instruction; et et Topic 2.1 & 2.2: Planning by
.............................. . supcmsm Plannm" activities,

Figure 1 - Course Map L Topic

6. SUGGESTED PRACTICALS/ EXERCISES
- Not applicable -

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
- Not applicable -

8. UNDERPINNING THEORY COMPONENTS

The following topics are to be taught and assessed in order to develop the sample UOs given
below for achieving the COs to attain the identified competency. More UOs could be added.

MKS5I
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Management

Course Code: 22509

Planning and
organizing at

planning and planning activities
for the given sitvation.

Unit Unit Qutcomes (UOs) Topics and Sub-topics
(in cognitive domain)
Unit — la. Differentiate the concept and 1.1 Definitions of management, role
Introduction principles of management for the and importance of management.
to given situation. 1.2 Management characteristics and
management | 1b. Explain functions of management principles, levels of management
concepts and for given situation. and their functions; management,
managerial Ic. Compare the features of the administration and organization,
skills given types of planning relation between management and
1d. Suggest the steps in organizing in administration.
the given situation. 1.3 Functions of management:
le. Suggest suitable type of planning, organizing,
organization for the given leading/directing, staffing and
example. controlling.
1f. Identify the functional areas of 1.4 Types of planning and steps in
management for the given planning
situation 1.5 Types of organization, Steps in
1g. Suggest suitable managerial skills organizing
for given situation Wlth 1.6 Functional areas of management.
i oo | justification 1.7 Managerial skills. e
| Onit—11 2a. Differentiate the nature of Planmng at supervisory level

2.1 Planning by supervisor.
2.2 Planning activities, detailing and -

supervisory 2b. Suggest the step wise procedure following of each step. _
fevel to complete the given activity in | 2.3 Prescribing standard forms for
the shop floor. various activities.
2c¢. Prepare materials and manpower | 2.4 Budgeting for materials and
budget for the given production manpower.
activity. Organizing at supervisory level
2d. Describe with block diagrams the | 2.5 Organizing the physical resources.
organization of the physical 2.6 Matching human need with job
resources required for the given needs.
situation. 2.7 Allotment of tasks to individuals
2e. Describe the human needs to and establishing relationship
satisfy the job needs for the among persons working in a group
specified situation.
2f. List the tasks to be done by the
concerned individuals for
completing the given activity.
Unit- 11 3a. Justify the chosen need of Directing at supervisory level
Directing directions and instructions to the | 3.1 Needs for directions and
and subordinates to complete the instructions to subordinates;
Controlling at | ~ specified task. Completeness and feasibilities of
supervisory 3b. Select the feasibie set of instructions
level Instructions to complete the given | 3.2 Personal counselling advanced

(U]
(@]

3d.

simple task, with justification
Predict the possibic mistakes for
completing the given simple
activity.

Describe the managerial control

predlctlo,us g& pOSSIble mlstakes.
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Management

Course Code: 22509

S RIERGTELTS VS AU NI TR

Unit Unit Qutcomes (UOs) Topics and Sub-topics
(in cognitive domain) B
actions and remedial measures 3.4 Managerial control;
required to be taken for Understanding team and link
completing the given task between various departments in
successfully. respect of process and quality
standards; Steps in control
process
3.5 Controlling methods; Control
over the performance in respect
of quality, quantity of production,
time and cost. Measuring
performance, comparing with
standards, correcting unfavm able
deviations.
Unit -1V 4a. State the general safety norms 4.1 Need for safety management
Safety required to be taken in the given measures o B
Management case. 4.2 General safety norms for an”
4b. Suggest preventive measures of industrial unit; Preventive
plant activities 1n the given measures.
- situation. | ‘ 1 4.3 Definition of acmdent tynes of
4¢. Describe 1he safe plocedulal steps * industrial accident; Causes of
required to be taken to prevent accidents; U
the given the type of accident. 4.4 Fire hazards; Fire dr111 T N
4d. Prepare a work permit in to 4.5 Safety procedure
conduct the given maintenance 4.6 Work permits.
activity.
4e. Explain the causes of the
speciﬁed type of accident in the
given situation.
4f. Prepare the specifications of the
firefighting equipment required
for the given type of fire.
Unit-V Sa. Explain the purpose of the act 5.1 Necessity of acts, Important
Legislative 5b. Explain the main provisions of definition and Main provisions of
Acts the various acts and important acts.

definition.

5.2 Industrial Acts:
a. Indian Factory Act
b. Industrial Dispute Act
¢. Workman Compensation Act
d. Minimum Wages Act

Note: To attain the COs and competency, above listed UOs need to be undertaken to achleve
the ‘Application Level’ and above of Bloom’s ‘Cognitive Domain Taxonomy’

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit Unit Titie Teaching ”fﬁm n of Theory Marks -
No. Hours 'S Total
Marks
I | Introduction to management 12 16
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Management : Course Code: 22509

Unit Unit Title Teaching | Distribution of Theory Marks
No. Hours R U A Total
B Level | Level | Level | Marks
concepts and managerial skills ( '
[T | Planning and organizing at 08 04 06 04 14
supervisory level '
IIT | Directing and controlling at 08 04 |- 06 04 14
supervisory level '
IV | Safety Management 08 04 06 | 04 14
V | Legislative Acts 12 02 06 04 12
Total 48 20 30 20 70

Legends: R=Remember, U=Understand, A=Apply and above (Bloom’s Revised taxonomy)
Note: This specification table provides general guidelines to assist student for their learning
and to teachers to teach and assess students with respect to attainment of UOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

10.  SUGGESTED STUDENT ACTIVITIES

woOther than the classroom and laboratory learning, following are the suggested student-related

seoscdrdcalar-activities which can be underioken io accelerate the-attainment -of the various’
‘outcomes in this course: Students should conduct following activities in group and prepare
- reports of about 5 pages for each activity, also coliect/record physical evidences for their -
“(student®s) porifolio which will be useful for their placement interviews; o
~ a. Write assignments based on the theory taught in classrooms. Assignments consist of
ten questions having long answers including charts, symbols, drawing, observations
etc. '
b. Prepare/Download information about various industrial acts.
¢. Visit to any Manufacturing industry and prepare a report consisting of:
1. Organization structure of the organization/ Dept.
ii. Safety measures taken in organization.
1ii. Mechanism to handle the disputes.
iv. Any specific observation you have noticed.
d. Give seminar on relevant topic.
¢. Undertake micro-projects.

11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:
a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.
b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.
¢. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details). e

K . . . ¢y E P L - .
d. With respect to item No.10, teachers need to ensure tgvcreate opportunities and

R 5

.. . T /NG :
provisions for co-curricular activities. /j{{.j 4 y N
e. Guide student(s) in undertaking micro-projects. !/{z"* /
f. Demonstrate students thoroughly before they start doinngiil
A
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Management ‘ Course Code: 22509

g. Encourage students to refer different websites to have deeper undemtandmg of the -
subject.
h. Observe continuously and monitor the performance of students in Lab.

12. SUGGESTED MICRO-PROJECTS
Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project are’
group-based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contributes to the projects of the industry. In special situations where groups have to
be formed for micro-projects, the number of students in the group should not exceed three.
The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more -
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a
seminar presentation of it before submission. The total duration of the micro-project should
not be less than 16 (sixteen) student engagement hours during the course. The student ought
to submit micro-project by the end of the semester to develop the industry oriented COs.
A suggestive list of micro-projects are given here. Similar micro-projects could be
added by the concerned faculty:

Study o1 management principles applied to a small scale industry.

Study of management principles applied to a medium scale industry.

Study of management principles applied to a large scale industry.

Prepare case studies of Safely measures followed in different types of or ganuatmn
Study of measures to be taken for ensuring cyber security.

o0 o

13.  SUGGESTED LEARNING RESOURCES

1\?('). Title of Book Author Publication
1 | Management and Veerabhadrappa, New age international publishers,
entrepreneurship | Havinal New Delhi, 2014: ISBN: 978-81-
224-2602-1
2 | Principles of management | Chaudhry omvir New Age international publishers,
Singh prakash 2012, New Delhi ISBN: 978-81-
224-3039-4 -
3 | Industrial Engineering and | Dr. O. P. Khanna Dhanpath ray and sons, New Delhi
management ~
4 | Industrial Engineering and | Banga and Sharma Khanna Publication, New Delhi
management

14. SUGGESTED SOFTWARE/LEARNING WEBSITES
https://www.versesolutions.com/
https://www.books.google.co.in/books?1sbn=817758412X

c. https://www. www.educba.com » Courses » Business » Management

o
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PLC Programming & SCADA Course Code: 22585

Program Name : Diploma in Mechatronics
Program Code : MK
Semester : Fifth

. Course Title :iPLC Programming & SCADA

Course Code : 22585

1. RATIONALE

This course aims to acquaint students with vital components of automation such as typical
input/output devices, Programmable Logic Controller (PLC), Motor Control Circuits (MCC),
Supervisory Control and Data Acquisition (SCADA), Human Machine Interface (HMI)
Distributed Control System (DCS). This will facilitate students to develop understanding and
skills related with operation and maintenance of basic building blocks of industrial automation,
which will in turn enable them to effectively upkeep the automated systems in industry.

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified competency
through various teaching learning experiences:

e Use PLC & SCADA based automation system.

3. COURSE OUTCOMES ({0s) o

The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented COs
associated with the above mentioned competency: '

Select relevant input/output components in industrial control circuits.

Interface 10 devices with PLCs for different applications.

Test PLC program in different applications

Troubleshoot PLC ladder programs for simple applications.

Develop SCADA for simple applications.

o oo o

4. TEACHING AND EXAMINATION SCHEME

'I‘Secahcel:]neg Examination Scheme
Credit Theory Practical
LT |p [T er [ ESE PA Total ESE PA Total
Hrs. | Max/Min {Max |Min | Max| Min| Max | Min | Max | Min | Max | Min
31-14 7 3 |70 |28 |30%| 0010040 | 50# | 20 | 50 | 20 | 100 | 40

(*): Under the theory PA, out of 30 marks, 10 marks are for micro-project assessment to
Jacilitate integration of COs and the remaining 20 marks is the average of 2 tests to be taken
during the semester for the assessment of the cognitive domain UOs required for the attainment
of the COs.

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credit,
ESE - End Semester Examination; PA - Progressive Assessment, # - External Assessment.

5. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)
This course map illustrates an overview of the flow and linkages of tl;,ef(- ;}%s.gt various levels

of outcomes (details in subsequent scctions) to be attained by thg}i'gi&éentl‘ 7ihe end of the

course, in all domains of learning in terms of the industry/empfoVera ified%competenc
) hd ;i:* e {EV
depicted at the centre of this map. INY, =al
%!
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PLC Programming & SCADA Course Code: 22585

Competency Apply:
-Use PLC & SCADA
based automation
System

. circnitusing PL S amenihrra
*yo 0 simulator, ‘ 5

P

(omation comp <
. inautomation systems.

"~
\\
TS

PRt T

. . " ADO 2 Practice
apo1- Y\ . )
Housekeeping
Follow T ¢ — —
specificatio / . —
N

W
.

Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES
The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency:

S. Practical Exercises Unit A[;i)f‘ox.
No. (Learning Outcomes in Psychomotor Domain) No. rs-
required
I Identify working of various components used in industrial control I 00*
cireult.
5 Connect various automation components used in automation I 00*
systems.
3 Connect DOL starter power & control circuit for 3 phase induction I 0%
motor.
4 Connect star delta starter power & control circuit for 3 phase I 0
induction motor. :
5 Identify various parts of PLC. Draw front panel of PLC and- gte: 00+
functions of each part of PLC.
6 Implement ladder diagram to test functionality of the L; 02*
7 Simulate simple seal in circuit using PLC simulator. | 02*
|
MSBTE - Final Copy Dt. 30.08.2021 Page 2 of 9 MKSI



PLC Programming & SCADA

Course Code: 22585

- 8 Simulate Jatching circuit using ladder program. 11 02*
9 Simulate mathematical instruction using ladder program. 11 02*
160 | Simulate ladder diagram for DOL starter 11 02*
11 Implement siren using timer instruction. 111 02
12 | Simulate up counter for certain number of counts to turn on lamp. 111 02
13 Develop ladder program for up/down counter to make lamp 111 0%

ON/OFF. :
14 Deve-lop ladder diagram for pulse counting using limit switch / 1 0%
proximity sensor
15 | Simulate automatic star delta starter using on delay timer. 111 02
16 | Implement motor sequence control using ladder diagram 1\Y% 02*
17 | Implement traffic light control using ladder diagram. 1V 02%
18 | Implement automated elevator control using ladder diagram v 02
19 | Implement car parking system using ladder diagram v 02
20 | Implement tank level control using ladder diagram v 02%
21 Implement conveyor system using ladder diagram. v 02
Develop ladder program for rotating stepper motor in forward .
22 . C _ v 02*
direction and reverse direction at constant speed.
23 | Implement car washing system using ladder diagram. v 02
24 mple*ncm 0}‘1(3\41 soriing (M 1“1:11‘1@ & Nonmttalhc) system using W‘ s
ladder diagram’
' Develop a ladder program for ON/OFF control of DC motor in . .
25 IV 02
forward and reverse dlrevtya”gs_“____ _
Develop ladder program for temperature control using any .

26 v 02%*
temperature sensor with heater on off.

27 | Develop ladder program for bottle filling application. I\ 02*

28 | Implement automatic color mixing plant/machine using PLC. I\ 02

29 | Write ladder program for robotic arm control using PLC. v 02*

30 Study different SCADA software and system in the market and v 02
select the suitable SCADA software for given application.
Use various functions of SCADA simulation editor. Write the steps N

31 ) . \Y% 02*
to develop simple object.

39 Develop a SCADA mimic screen/diagram for START/STOP logic v 00
system to turn ON/OFF light after pressing start-stop switch.

33 | Observe alarm annunciation using SCADA. \ 02

34 | Control liquid level in Tank by using SCADA. \Y% 02*

35 | Control speed of DC motor using SCADA. \Y 02

36 Observe reporting & trending in SCADA System for temperature v 0%
control using any temperature sensor.

Total 72
Note

I. A suggestive list of PrOs is given in the above table. More such PrOs can be added to attain
the COs and compeiency. A judicial mix of minimum 24 or more practical needs to be

performed, out of which, the practicals marked as “*’ are compuh%y{::—.sonl at lhe sludenl
reaches the ‘Precisicn Level’ of Dave’s ‘Psychomotor Domagaf o7
required by the industry. /m .

ii. The

according (0 a siiggested sample given below:

‘Process’ and ‘Product’ related skills associated with | 2 gch Pr
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PLC Programming & SCADA Course Code: 22585

Sr. No. Performance Indicators : Weightage in %
a. Arrangement of available equipment or model 20
b. Setting and operation ~ 20
c. Safety measures 10
d. Observations and Recording 10
e. Interpretation of result and Conclusion 20
f. Answer to sample questions 10
g. Submission of report in time 10

Total , 100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field-based
experiences: ‘

Follow safety practices. ‘

Practice good housekeeping.

Practice energy conservation.

Demonstrate working as a leader/a team member.

Maintain tools and equipment.

Follow ethical Practices.

o Ao o

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADCs takes place gradually in the student when s/he undertakes a series.of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to-Krathwohl’s ‘ Affective Domain Taxonomy’ should gradually increase as planned
below: - : g :
e ‘Valuing Level’ in 1% year
e ‘Organizing Level’ in 2™ year
e ‘Characterizing Level’ in 3 year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of practicals, as well as aid to procure equipment by authorities concerned.

S. No. Equipment Name with Broad Specifications PrO. No.
1 PLC Trainer kit 01, 06, 16-19
2 Conveyer bet (24 V DC operated) Kit 21,27,28
3 Water level Tank Kit 20,28
4 Stepper Motor PLC Interfacing Kit 22,29
5 Proximity Sensor (Indicative & Capacitive) 18,19,21,24,27,28.29
6 12 V DC motor 18,21,25,27,29
7 12V & 24 V DC Power SMPS 01-29
8 SCADA Software 30-36
9 PLC Programming Software 06-29
10 Miscellapeous_ (Siren, ‘Solenoid Valve, Lamp, Indicator ' 01-29
Connecting Wires, Multi-meter)
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PLC Programming & SCADA

Course Code: 22585

8. UNDERPINNING THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop UOs for
achieving the COs to attain the identified competency.

Unit U'mt Out.c.omes (U(.)S) Topics and Sub-topics
(in cognitive domain)

Unit-1 la. Explain need of automation 1.1 Introduction to automation. Evolution
Introduction | 1b. Identify various elements of of industrial automation, its need &
to Industrial automation. importance.

Automation | lc. Sketch block diagram of an | 1.2 Automation Hierarchy (Field level,
- automated system. Control level, Supervisory level,
1d. Write types of automation. Production  Control level and
le. Identify given symbol. Enterprise Level)
1f. Develop Power & control circuit | 1.3 Analog control, Digital control-
for specific application. supervisory control & Direct digital
1g. List advantages of Control (DDC)
Programmable  logic  over | 1.4 Types of Automation - Fixed, Flexible,
“Hardwired relay logic. Programmable, Integrated.
: 1.5 Different symbol used in industrial
control circuit.
1.6 Concept of Power Circuit & Control
Circuit- DOL starter, Star Delta Starter
S 1.7 Theneed of PLC over HMardwired relay
logic, benefits and limitations of PLC
S in Industrial Automation
Unit—IL . 2a Draw block diagram of PLC. 2.1 Block diagramn of P1C
PLC 2b. Explain functions of different |2.2 Function of different parts of PLC
Fundamentals | parts of PLC. -~ Power supply, Memory, CPU, 1/O
2c. Describe the given module of modules, specialized /O modules
- 2.3 Discrete 1/0 Module of PLC, Block
PLC. ) diagram & Specification
2d. Select Input / Output device t0 |24 Apalog /0 Module of PLC, Block
be interfaced with according to diagram & Specification
industry/ manufacture standard. |2.5 Concept of Sinking & sourcing, its
2e. Identify type of given PLC. connections with PLC.
2f. State application areas of PLC. |20 Overview of Commonly used 10
2 Explain  with sketches the devices for PLC according to industry
standards
redundancy ~ concept for the |3 7 Redundancy in PLC, PLC Types, Size
given PLC. & its Application, Selection of PLC

Unit-11 3a. Describe elements of different |3.1 PLC Programming languages

Basics of PLC prograrnming languages used to |32 Program SCAN cycle.
Programming program PLC. 3.3 1/0 Addressing of PLC.
3b. Explain pr ) I 3.4 PLC Programming Instructions: Relay
. Explain processor scan cycle.

3c. Specify proper I/O addressing

format of the given PLC.

. Explain use of different PLC

Type Instruction; Timer Instruction:
ON Delay, OFF delay, Retentive;
Counter Instruction: UP, DOWN, High
Speed; Internal wB,,elay Instruction;

Logical an(i}xfk@;%pﬁi‘zsg& Instruction;

MSBTE - Final Copy Dt. 30.08.2021

programming instructions to
write a simple program for A11thmet"c v A&str 1cil g Data
performing a given operation. Movem Ve
' 3.5 Progran Open,
Examin
Page Sof 9 MKS5I




PLC Programming & SCADA

Course Code: 22585

3e.

3f.

Explain PLC, PC interfacing
Process

List DO’s & Dont’s for PLC
installation

3.6 PLC ‘& PC Interfacing, DO’s and
Dont’s for PLC Installation

Unit -1V 4a. Develop ladder diagrams for | 4.1 Basics of Ladder programming.
PLC & 10 simple application. 4.2 Ladder Diagram for seal in circuit.
Interfacing & | 4b. Describe a PLC Ladder program | 4.3 Simple programming-based examples
Ladder for the given Industrial using ladder logic language based on
Programming Application. - relay, timer, counter, logical, arithmetic,
4c. Describe method for comparison and data  handling
troubleshooting the given PLC instructions.
ladder diagram. 44 PLC Based applications: Motor
sequence control, Traffic Light Control,
Elevator Control, Car Parking, Tank
Level Control, Conveyor System,
Stepper Motor Control, Reaction/
Reactor Control.
Unit-V 5a. Explain benefits of SCADA |5.1 Introduction to SCADA, Benefits of
Introduction system SCADA, Various editors of SCADA
5b. List different Communication |5.2 Data Communication Protocol- Data

to SCADA

- Protocol used for SCADA

‘Explain the interfacing of PLC &

RIS

SCADA System.

. List steps for creating simple

- +SCADA Screen.

Se.

Identify specified components of
DSC System.

Highway  DH-485, RS -232,
“4 ContrbitiNet, Device Net,  Ethernet,
MODBUS, Fieldbus, ProFibus-DP,
5.3 Interfacing SCADA system with PLC:
«Typical “connection diagram, Object’
linking' and embedding for Process
Control (OPC)
5.4 Steps for creating SCADA screen fo1
simple object
5.5 SCADA  architecture:  Monolithic,
distributed and networked.
5.6 Use of HMI, Concept of DCS
5.7 Applications of SCADA: Water
Reservoir SCADA System, SCADA
Water treatment facility, Electrical
generating plant SCADA System
Traffic Light Control

Note: To attain the COs and competency, above listed UOs need to be undertaken to achieve
the ‘Application Level’ and above of Bloom’s ‘Cognitive Domain Taxonomy’

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

. . Distribution of Theory Marks
Ié’:)’t Unit Title Ti;‘:i‘;:g R U A | Total
Level Level Level | Marks
| Introduction to Industrial Automation 08 02 04 06 12
II | PLC Fundamentals 10 | 02 04 08 14
III | Basics of PLC Programming 10 02 04 08 14
v PLC & IO IllLCIfaCIDU & Ladder 12 04 04 10 18
Programming e
V | Introduction to SCADA 08 02 / :»if“«‘*f»«ézt«—ifé;&s;;:»;506 | 12
Total 48 70
MSBTE - Final Copy Dt.:30.08.2021 MKS5I1
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Legends: R=Remember, U=Understand, A=Apply and above (Bloom’s Revised taxonomy)
Note: This specification table provides general guidelines to assist student for their learning
and 1o teachers to teach and assess students with respect to attainment of UOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

10. SUGGESTED STUDENT ACTIVITIES

Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:

a. Prepare journal based on practical performed in PLC laboratory. Journal consists of
Wiring diagram, Interfacing Diagram, observations, required equipment’s, date of
performance with teacher signature. '

b. Download the Information Brochures or Datasheets:

1. Different types of PLC
ii.  Different types of SCADA System
iii.  Sensors & Actuators
c. Visit to any Nearby Manufacturing or Process Industry and prepare a report
conelstmg of
i. Various advanced systems
ii. Various standards
ili. Maintenance of components of Automated system.
-.d. Refer operating manuals of the PLC’s of reputed manufacturers.
e. Prepare the safety precautions, DO’s and Dont’s whiie working with PLC.
f: - Prepare the list of available PLC I/O devices in the market.

11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the various
outcomes in this course:

a. Massive open online courses (MOOCs) may be used to teach various topics/sub topics.

b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different types
of teaching methods and media that are to be employed to develop the outcomes.

c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation guideline
for details).

d. With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.

e. GQuide student(s) in undertaking micro-projects.

f.  Students can participate in online PL.C / automation forums.

g. Correlate subtopics with automated system and equipment’s.

h. Use proper equivalent analogy to explain different concepts.

i. Use Flash/Animations to explain various components, operation and maintenance of

automated system.

-Before starting practical, teacher should demonstrate the working of Automated system.
Instructions to students regarding care and maintenance of Input & output devices.

- Show video/animation films to explain the functioring of %gaam @ led systems.

m. Teacher should ask the students to go through instr uct:c}ﬁ‘ap/cﬁ chnlcg q'gfia‘ ‘uals

e
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12. SUGGESTED MICRO-PROJECTS :
Only one micro-project is planned to be undertaken by.a student that needs o be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project is group-
based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contributes to the projects of the industry. In special situations where groups have to
be formed for micro-projects, the number of students in the group should not exceed three.
The micro-project could be industry application based, internet-based, workshop-based,
laboratory-based or field-based. Each micro-project should encompass two or more COs which
are in fact, an integration of PrOs, UOs and ADOs. Each student will have to maintain dated
work diary consisting of individual contribution in the project work and give a seminar
presentation of it before submission. The total duration of the micro-project should not be less
than 16 (sixteen) student engagement hours during the course. The student ought to submit
micro-project by the end of the semester to develop the industry-oriented COs.
A suggestive list of micro-projects is given here. Stmilar micro-projects could be added
by the concerned faculty:
a. Prepare report and presentation of various manufactmels of PLC available market for
displaying its features using data sheets.
b. Prepare report and presentation of various input /oufput modules of PLC available in
market for displaying its features using data sheets. .
¢. Draw and verify the ladder diagram for washing machine by using PLC and plepa1e
report. EERNNESA Dl S

d. lmplement programming of Oil and Water sepalatlon plocess in PLC usmg Laddér i

Diagram programming language.
e. Write program to measure the scan cycle of a PLC using ] Laddel Dxag,xam programming
language using simulation software and prepare a report on it.
Write PLC program to store data of various process. sequemlally and prepare 1613011 on
11 . . .
Write PLC program to measure time taken by an event. and prepare report on it.
Prepare PLC based system to control the street light as per the intensity of natural light.
Prepare PLC based system to control drip irrigation.
Prepare PLC and SCADA based system to open or close the railway gate automatically.
Implement versatile automation system for home that can automate any three home
appliances.
. Prepare PLC and SCADA based system for bottle filling.
m. Prepare report and presentation of various SCADA software available in the market for
displaying its features.
n. Troubleshoot faulty kit / equipment’s available in the automation laboratory. ,
0. Visit automation industry using PLC/SCADA/DCS/HMI system and prepare detailed
report on 1t.

=

Sl

13.  SUGGESTED LEARNING RESOURCES -

I\?(;. Title of Book Author Publication

Process Contr . . .

| Instrumei(t)atio(ﬁ Technology Curtis D. Johnson - Pearson New international Edition |

o o ’ ISBN 13: 978-1-292-02601-5

Eighth Edition

5 Introduction to Programmable Gary Dunning Cengage Learning India Pvt Ltd.
Logic Controller i o '—'ISBN - 13: 978-81-375-0302-7

A Programmable Logic John W. Webb PHPL¢: iﬁfmg}’/?vt Ltd

| Controller Ronald A. Reis FSBN; 978 813\3-2308 7
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Programmable Logic | Jhon R. Hackworth
Controller Programming & Frederick D. Pearson, ISBN: 978-81-775-8771-5
Application Hackworth

K. Bhattacharya,

Control of Machines Brinjinder Singh

New Age International Publishers
ISBN-978-81-224-1818-7

Programmable Logic Frank D. Petruzella

Mc Graw Hill Education India

communication, security

Controller ISBN: 978-0-07-106738-6
Industrial Automation with Notion press
SCADA concept, K S Manoj pre

eISBN-978-1-68466-829-8

14. SOFTWARE/LEARNING WEBSITES
https://nptel.ac.in/courses/108/105/108105062

https://www.youtube.com/watch?v=ygd7JICvY Yo
https://www.youtube.com/watch?v=PbAGl mv5XI
https://www.youtube.com/watch?v=QvdUnFzTcnY
https://www.youtube.com/watch?v=5ZilA-kMV 8M
https://www.youtube.com/watch?v=B3Y VpgsIR Y4
https://www.youtube.com/watch?v=nlFM1q9QPJw
htips://www.youtube.com/watch?v=xvV{S Yt Y50
https://www.youtube.com/watch?v=wgomvDixJw0
. https://www.youtube.com/watch?v=txi2p5_OjKU
https://www.youtube.com/watch?v=YxF9QgRAxX8 A

o o0 o

[y 7.4(..—. [y

https://www.inductiveautomation.com/resources/article/what-is-scada
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Automotive Mechatronics Course Code: 22586

Program Name : Diploma in Mechatronics
Program Code : MK

Semester : Fifth

Course Title : Automotive Mechatronics
Course Code : 22586

1. RATIONALE
Automobile is one of the key sectors for overall development of world and it is an essential

part of our modern life. Automotive sector provides largest opportunities for diploma
engineers. Now days new features and technology get develop in this sector in very short’
period of time. Mechatronics engineers should have an overall knowledge of various systems
of automobile. This course provides knowledge of various systems of automobile and
application of various electrical and electronic components to this system. Mechatronics
system improves the performance and safety of vehicle as well as human beings. Human
safety and comfort have priority while designing new vehicle so this course covers various
safety features and control systems. Overall knowledge of course will be helpful to students
getting employed in Automobile sectors. Students would also acquaint them with the latest

= ciechnological advances taking place in Automobile sscior.

2. COMPETENCY

“The aim. of this course is to help.the student to attain.the following industry identified,. . .

competency through various teaching learning experiences:
e Use automotive Mechatronics systems.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry-oriented
COs associated with the above-mentioned competency:

a. Identify various automobile systems with functions and location.

Select automotive sensors and actuators.

Diagnose different faults in advanced automobile warning systems.
Maintain automotive control systems.

Use diagnostic tools and instruments.

o po o

4. TEACHING AND EXAMINATION SCHEME

’giz;f:r:llg Examination Scheme
Credit Theory Practical
LT |e | e | ESE PA Total ESE PA Total
Hrs. | Max|Min [ Max [Min | Max| Min| Max | Min | Max | Min | Max | Min
31-12 5 3 70 | 28 | 30* 00 |100| 40 | 25@ | 10 | 25 10 | 50 | 20

(*): Under the theory PA, out of 30 marks, 10 marks are fQ@gJ:j@lg@;@”Qi@Cl assessment 10
Jacilitate integration of COs and the remaining 20 marks 1»{{@9} EQL‘?,”“\%";{ $‘2 fests to be taken
during the semester for the assessment of the cogni/l,égf?/ﬂ%%gi sy equired for the
attainment of the COs. el T N

&
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Legends: L-Lecture; T - Tutorial/Teacher Guided Theory Practice; P - Practical; € --Credit,
ESE - End Semester Examination;, PA - Progressive Assessment, @ - Internal Assessment .

5. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)

This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the
course, in all domains of learning in terms of the industry/employer identified competency
depicted at the centre of this map. - ‘

‘f'k'kCom‘petcncv
: Use Automotive
mechatronics system

 Engine

: kmanaw_mcnt

5 systemand
"-,;warnuw svstems

Legends

< o =N
{ €O Course Outcome =

Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES
The practicals in this section are PrOs (i.e., sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency:

S. Practical Exercises Unit Al;frl’sm\-
No. (Learning Outcomes in Psychomotor Domain) No. L
required
1. Trace vehicle layout of given vehicle 02* .
2. Identify parts in 4-stroke engine (Petrol/Diesel) 02 e
3 Use different hand tools and measuring devices. 02*
Compare specifications and features of control systes ; 2
4. | modern Automobile with reference to any system giich as Tfand | \&h 02
CRDI system used in a vehicle. ©
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5. | Identify sensors and actuators in the given MPFI/CRDI engine. 11 02
Diagnose (waveform, resistance and voltage output) oxygen «
6. , iy . i I 02*
sensor and throttle position sensor using oscilloscope.
Diagnose (waveform, resistance and voltage output) Engine
7. | Temperature sensor and manifold absolute pressure sensor using il 02
oscilloscope.
Use scan tools for fault diagnosis in Engine management system
8. 11 02%
(EMS).
Troubleshoot fault in given automobile warning systems. (any *
9. : 11 02
four)
Perform flash code analysis of malfunction Brake actuator
10. . : 11 02
warning system on vehicle dashboard.
11. | Diagnose ABS system using trouble codes. v 02
12 Demonstrate applications of motion control system like cruise v 00*
" | control system EPS, TCS, IEC etc. in vehicle
13. | Perform diagnostic trouble codes for air bag system. v 02*
14. | Perform diagnostic trouble codes for park assist system. v 02
15. | Identify safety devices used in a given vehicle. v 02%*
Perform on Board Diagnosis OBD-II on the CRDI engine using "
16. _ \Y 02*
Scan tool.
: ]77 - | Perform on Board NDiagnosis OBD-1I on the MPFI/CRDI engine - ey
" | using Scan tool. o : ' e
18. | Test injection waveform using oscilloscope. \Y% 02
- T TOTAL | %

Note

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added to
attain the COs and competency. A judicial mix of minimum 12 or more practical needs to
be performed, out of which, the practicals marked as ‘*’ are compulsory, so that the
student reaches the ‘Precision Level’ of Dave’s ‘Psychomotor Domain Taxonomy’ as

generally required by the industry.

ii. The ‘Process’ and ‘Product’ related skills associated with each PrO is to be assessed

according to a suggested sample given below:

S.No. Performance Indicators Weightage in %
a. Arrangement of available equipment / test rig or model 20
b. Setting and operation 20
C. Safety measures 10
d. Observations and Recording 10
e. Interpretation of result and Conclusion 20
f. Answer to sample questions 10
g. Submission of report in time 10
Total 100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field-based

experiences:
a. Follow safety practices.
Practice good housekeeping.
Practice energy conservation.
Demonstrate working as a leader/a team member.
Maintain tools and equipment.
Follow ethical Practices.

e ao o
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The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s “Affective Domain Taxonomy” should gradually increase as planned_
below: '

e ‘Valuing Level” in 1% year

e “Organizing Level’ in 2" year

e ‘Characterizing Level” in 3" year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of practicals, as well as aid to procure equipment by authorities concerned.

Equipment Name with Broad Specifications PrO. No.

General purpose tools (spanner, ring spanner and socket)-6mm to 32mm All
Special purpose tools (piston ring expander, piston ring compressor, valve ’

lifter, spark plug remover, torque wr ench) torque wrench range -10 Nm to . All
200 Nm

Four-wheeler vehicle make of TATA, Mahindra or alike in good running
condition. . : S
OR - AT
Cut section working model of four-wheeler transmission system showing all -
the parts

Multiport fuel injection system with sensors, actuators and electronic
control module, exhaust gas circulation valve and Positive crankcase
ventilation valve make reputed manufacturers power 25 KW@ 5000 RPM to
50 KW @ 5000 RPM: Cubic capacity 1000 CC to 2000 CC

04,05,06,07

Scan tool: Make reputed manufacturers: On Board Diagnosis (OBD), 11
Generation scan tool, controlled Network area enabled, color display,
operating temperature:0 to 50°C, Internal storage: 4AAA Batteries, External
Power :7 to 18 Volts; generic tools; accessories: extended cable, OBD 11
cable; relevant optional accessories.

06,07,09,
10,13,15

Automotive Diagnostic Oscilloscope; Type PC Based or hand-held analog 04,05
channel: 8; Bandwidth :1000 KHz; Input impedance resistance: 1 M€Q; Input ‘
sensitivity :10mV/div to 5 V/div

Digital Multimeter: Make: Reputed manufacturers

Measure Voltage and Current AC and DC, Resistance, Capacitance, diodes,
continuity, frequency, Min-Max functions: LCD Display,0 to 50°C
operation, Temperature, DC voltage-2mV to 1000V alternating current,
current: 2 Ma TO 20 A DC, Diode Test, Continuity Test-Audible buzzer,
resistance: 200 Q to 200 MQ;

8,15,16,17,4,5,9
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8. UNDERPINNING THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop UOs for

achieving the COs to attain the identified competency.

Unit U.nit Ou?c.omes (UQS) Topics and Sub-topics
(in cognitive domain)
Unit - I la. List major components of | 1.1 Automobile: Definition, Need of
Automobile automobile with  their Automobile, Classification of
Fundamentals location and function. Automobiles,
Ib. Draw block diagram of | 1.2 Major components of Automobile
general vehicle layout. with their function and location.
lc. Explain working of given| 1.3 Power train control system:
power train control system Flectronic control system used in
with block diagram. MPFI/GDI and CRDI System.
1d. Interpret given vehicle layout | 1.4 Block diagram of general vehicle
for tunctional relationship of layout.
suspension, steering, cooling | 1.5 Necessity, Functions and
and lubrication system. locations of following
le. State  Necessity, Functions automobile systems.
vl lseation | of  given a. Transmission system, steering
automobile system. system.
b. Suspension system.
c. Cooling and lubrication system
d. Fuel injection and Ignition
system. .
e. Starting and charging system.
Unit - 11 2a. List variables sensed in| 2.1 Automotive control  system
Automotive engine control. applications of sensors and
Sensors and |51, Degeribe functions of actuators.
Actuators

2¢c.

2d.

2e.

automobile sensor (s) and
actuator (s).

Explain with sketches
working and output signals of
given automotive sensor(s)

Explain given automotive
actuators.
Describe  procedure  for

maintaining given automotive
sensors and actuators.

2.2 Variables to be sensed.

2.3 Sensors in Automotive: Air flow
rate sensors, Engine speed sensor,
Engine crankshaft angular
position sensor, Timing sensor,
Throttle angle sensor, Pressure

sensor,  Temperature  sensor,
Exhaust gas oxygen sensor,
Knock sensor, Engine torque
SEnsor.

2.4 Actuators: Automobile Engine
control Actuators, Exhaust gas
recirculation actuators.

2.5V ‘
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Unit Outcomes (UOs)

Unit (in cognitive domain) Topics and Sub-topics
Unit-1T1 3.a Describe Electronic engine | 3.1 Electronic Engine Management
Engine management system. system. -Introduction - to

Management | 34 State importance of warning Electronic Diesel Control (EDC)
System.and systems. unit .
Warning . . ' .
Systems 3.c Explain concept of Electronic | 3.2 Concepts of an Electronic
engine control system Engine control system: Inputs to
3.d Explain construction and controller, Outputs from
working of given warning controller.
system. 3.3 Warning systems: Brake
actuators warning system, oil
pressure warning  system, and
engine over heat warning system,
air pressure warning 'system, and
speed warning system.
Unit - 1V 4.a Explain construction and | 4.1 Automotive motion  control
Automotive

Control and
Safety Sy stems

R el Ay

working of given motion
control system.

4.b Justify  "motion  control
system improves safety and
comfort level".

4.c Explain necessity of given
motion control system.

4.d State
Automobile safety system.

4.e Explain given safety system.

importance of

systems: Cruise control system,
~ Antilock Braking system (ABS)
" Electronic | suspension '
Electronic power steering system,
- Traction control system, - Stability
control, Integrated Engine control.
4.2 Automobile Safety systems: Air
bags, Seat belt, park assist system,
collapsible steering column, door
lock system.
4.3 Global positioning satellite (GPS).
4.4 Pedestrian protection and night
vision with pedestrian detection.

systems

Unit-V
Diagnostics
and Testing

5.a Explain diagnostics procedure
to given
system.

5.b Explain OBD II Procedure.

5.c State procedure for standalone

component and

diagnosis of given component.
5.d . Describe six step approach in
testing  given  automotive
component with flow chart.
5.e List diagnostics fault codes
with meaning.
5.f Select type of

instrument for testing.

measuring

5.1 Electronic control
diagnostics
5.2 Service Bay Diagnostics tool
5.3 Onboard Diagnostic (OBD 1I)
-Procedure of MPFI/CRDI system.
5.4 Standalone

and actuators.

system

diagnosis:  Sensors

5.5 Six step approach for component
testing.

5.6 Diagnostic Fault codes

5.7 Measuring Instruments: Digital

multi-meters, Oscilloscope, scan

tool, Frequency meters:
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9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

S . Distribution of Theory Marks
%’;‘t ~ Unit Title T;;::;:g R U A | Total
g : Level Level Level | Marks
1 Automobile Fundamentals 10 _ 04 04 06 14
1 Automotive Sensors and 10 0 04 08 14
Actuators
11 Engine M_anagement System 06 0 04 06 12
and Warning systems
v Automotive Control and Safety 12 0 06 08 16
Systems
V | Diagnostics and Testing 10 02 06 06 14
Total 48 12 24 34 70

Legends: R=Remember, U=Understand, A=Apply and above (Bloom’s Revised taxonomy)
Note: This specification table provides general guidelines to assist student for their learning
and 1o teachers to teach and assess students with respect to attainment of UOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

10. SUGGESTED STUDENT ACTIVITIES _
. Other than the classroom and laboratory learning, following are the suggested student-related

ooco-curricaler activities which can be undertaken to accelerate the attainment of the various

outcomes 1 this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:

a. Observe videos to operate various testing equipment’s. Prepare a list of appropriate

equipment considering its range/applications.

b. Collect videos relevant to MPFI, CRDI, GDI, control and operation.

c. Collect specifications and features of control system of any modern automobile with
reference to any system such as MPFI or GDI and prepare report of the same.

d. Collect specifications and features of control system of any modern automobile with
reference to any system such as MPFI or GDI and prepare report of the same.

e. Collect specifications and features of control system of vehicle, such as: ABS, Electronic
suspension systems, Electronic power steering system and prepare report for the same

f. Collect specifications and features of control system of vehicle, such as: Traction control
system, Stability control, Integrated Engine control and prepare report for the same.

g. Visit a modern service station for observing automobile electronics and computer-
controlled systems and prepare a report on the same.

h. Prepare power point presentation or animation for understanding different components/
aggregates and systems.

1. Observe videos relevant to practical task. Prepare a list of appropriate tool/ equipment

i.  Diagnostic tools for MPFI engine
ii. Diagnostic tools for CRDI engine

MKSI
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11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (f any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:
a. Massive open online courses (MOOCs) may' be used to teach various topics/sub
topics.
b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.
c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).

d. With respect to item No.10, teachers need to ensure fo create opponunmes and
provisions for co-curricular activities.

e. Guide student(s) in undertaking micro-projects.

f. Correlate subtopics with various automobile system.

g. Use proper equivalent analogy to explain different concepts.

h. Use Power point presentation, models and animations to explain various components,
operation and maintenance of automobile systems. .

i. Before starting practical, teacher should explain theory related to it in briefly.

1. Instructions to students regarding care and mamtenanoe ot measuung equlpment S and Lo BT LA

100is. o

k. Show video/animation films to explain functioning of components and systems

1. Teacher should ask the students to go through instruction and technical manuals

12.  SUGGESTED MICRO-PROJECTS

Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project is
group-based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contributes to the projects of the industry. In special situations where groups have to
be formed for micro-projects, the number of students in the group should not exceed three.

The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a
seminar presentation of it before submission. The total duration of the micro-project should not
be less than 16 (sixteen) student engagement hours during the course. The student ought to
submit micro-project by the end of the semester to develop the industry-oriented COs.

A suggestive list of micro-projects is given here. Sun11a1 micro-projects could be

added by the concerned faculty:

a. Choose a modern engine. Search information on any one system from website. Prepare
a report for the same.

b.  Case study based on Visit an automobile garage to-study a faulty system of an engine.

c.  Diagnose system of an engine using scan tool/ Multimeter. Prepare a report for the
same.

d. Identify a modern technology used in an engine. Collect relevant information on the
technology and its features. Compare the same with older/ modern technologies
adopted in other vehicles. Refer internet/ reference books/ manufacturer published

htelatme for the same. Plepeue a 1epo11 ~

. Student should visit the shops/ garage fo1 survey.
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ii. List out steps of diagnosis.
iii.Diagnose a system of an engine using scan tool/multimeter/oscilloscope.
iv. Prepare a report

f. Prepare a detail report on diagnosis of MPFI engine: following steps to be followed:
1. Student should visit the shops/ garage for survey. R
ii. List out steps of diagnosis. _ S
iii.Diagnose a system of an engine using scan tool/multimeter/oscilloscope. -
iv. Prepare a report =
13.  SUGGESTED LEARNING RESOURCES
1\?(;‘ Title of Book Author Publication
1 Automobile Dr. Kirpal Singh Standard Publishers Distributors, New
Engineering Vol-I & II ) & Dethi, 2011, ISBN:978-81-8014-171-3
nderstandin . '
2 Xutomo?ivi ¢ William B. Ribben | Sutterworth-Heinemann, UK, 2017,
. ISBN 13:978-0128104347
Electronics o :
3 Automotive Electrical A K BABU Khanna Book Publishing Co. Ltd, New
and Electronics Delhi, 2016,ISBN:978-93-82609-69-8
4 éutomctive oo | Ronald K. Jurgen McGraw-Hili Inc.
Electronics {fundbook A
L : Bentley Publishes; UK 2014, .
> | Avtomotive Handbook | Bosch, Robert ISBN:13:978975. 1119975364
6 Advanced Automotive Denton. Tom Routledge, New York, 2012,
Fault Diagnosis. ’ ISBN:978-0415725767
14. SOFTWARE/LEARNING WEBSITES
1. www.Learnengineering.org
2. www.araiindia.com
3. www. sacindia.org.in : } »
4. https://Www.youtube.com/channel/UCycARi6zsqrcCOM90gdveSA- Automobile
Basics ‘ o
5. https://www.youtube.com/watch‘?v=jAqCquIiL8 for MPFI system
6. https://www.youtube.com/watch?v=K zF8iei]oUY for CRDI system
7. https://www.youtube.com/watch?v=M9dZUOr6n4g for camshaft and crankshaft
sensor testing o
8. https://www.youtube.com/watch?v= 8q6qZQIQEIU for automotive sensors and
actuators ,
9. https://www.youtube.com/watch?v=RR8LsMBwI.2I for Scan tool video
10. https://'www.youtube.com/watch?v=NUvWnOd5[Fw for Common Rail Diesel Injector
Working and Common Failure Points ‘
11. https://www.youtube.com/watch?v=jKtBSFoAYlg- for cruise control system
12. https://www.youtube.com/watch?v=oMDqgcm4ZjU - Park assist system
13. https://www.youtube.com/watch?v=1nK00rt W68 for Throttle Position sensor .
cleaning B
14. https://www.youtube.com/watch?v=98DXe3uK wic - Antilock Braking system
15. https://www.youtube.com/watch?v=CYufBmS5Beks - x&@?@’ﬁi%g{ﬁii‘ bug .
16. https://www.youtube.com/watch?v=] [aOnsrQXI0 des and fo clear

{&%dfééi*faﬁﬁf\@g
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Industrial Robotics Course Code: 22587

Program Name : Diploma in Mechatronics
Program Code : MK |

Semester : Fifth

Course Title : Industrial Robotics
Course Code 1 22587

1. RATIONALE A
Industrial robots are widely used in many manufacturing industries. They can assist

manufacturing to make it more competitive and efficient. The most obvious impact of
industrial robots is that they eliminate many dirty, repetitive, and dangerous tasks with
hazardous materials and in challenging environments. The purpose of Industrial Robotics
course is to respond the demands of manufacturing industries and to meet 21% century
workforce needs. It is therefore need of the time for students to learn industrial Robotics
principles to work in industry. This course therefore attempts to build required skills of this
field in diploma students.

2. COMPETENCY
The aim of this course is o help the student to attain the following industry identified
competency through various teaching learning experiences:

. ® Operate industrial rebots.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry-oriented
COs associated with the above mentioned competency:

a. Identify basic components used in robots.

Select sensors for different robotic applications
Program robots for basic applications.
Maintain robot for basic applications.

List future Robot technologies.

o oo o

4. TEACHING AND EXAMINATION SCHEME

giahcel::;g Examination Scheme
Credit . Theory Practical
LT |p | TP e ESE PA Total ESE PA Total
Hrs. | Max/Min |Max |Min | Max| Min| Max | Min | Max | Min | Max| Min
31-12 5 3 70 | 28 | 30%| 00 |100| 40 | 25# | 10 | 25 10 ] 50 | 20

(*): Under the theory PA, out of 30 marks, 10 marks are for micro- -project assessment to
Jacilitate integration of COs and the remaining 20 marks is the aver age of 2 tests to be taken

during the semester for the assessment of the cognitive domain_UQOs required for the
attainment of the COs. @f:%ﬂwm
Legends: L-Lecture; T — Tutorial/Teacher Guided T heory rzi lzce,
ESE - End Semester Examination; PA - Progressive Asse{ ;\n enl E

: \hwl C - Credit,
rer 17227;&35 essment
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5. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)

This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the
course, in all domains of learning in terms of the industry/employer identified competency
depicted at the centre of this map.

COMPETENCY
Operate industrial
“robots.

RS A

P| 0- Practical -
Ontcome ’,-'

Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES
The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency:

S. Practical Exercises (PrOs) Unit A[I)i)rox.
No. - (Learning Outcomes in Psychomotor Domain) No. rs-
required
1 Recognize different basic robotic components and its working for I 0%
given system.
2 | Interface various robot end effectors for given system. | 02*
3 | Interface various sensors in given robotics systems. 11 02
4 Simulate different motion commands for given systems » 11 02*
5 111 02
6 11 02
7 | Write p1og1arn for ple and place activity. 181 02%*
MSBTE - Final Copy Dt. 30.08.2021 Page 2 of 9 MKS5I
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8 | Write program for palletizing the object. 11 02
Write program for inspection. (Bolt, Bearing etc.) 1 02

10 | Write program for spot welding operation. 11 02
Write program for painting operation. 111 02
Perform maintenance of given robotic system as per standard

12 v 02*
procedure.

13 | Case study on robotic systems used in automobile industry. I\ 02*

14 | Interface PLC and prepare ladder diagram for any simple application. \% 02*
Case Study on any one future applications of robot (e.g. Military

15 | operations, Fire-fighting operations, under sea operations, Space \Y 02%
operations, Industry 4.0 etc.)

16 | Case study on COBOTS for given application. \% 02

Total 32
Note

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added to
attain the COs and competency. A judicial mix of minimum 12 or more practical needs to
be performed, out of which, the practicals marked as “*’ are compulsory, so that the
student reaches the ‘Precision Level’ of Dave’s ‘Psychomotor Domain Taxonomy’ as
generally required by the industry.

3. The ‘Process’ and ‘Product’ related skills associated with each PrO is to be assessed
according to a suggested sample given below:

|_S. No. Performance Indicators Weightage in %
a. Preparation of experimental set up 10
b. Handling of instruments carefully while performing the 20
practical.
C. Setting up, operation and checking output 20
d. Safety measures 05
e. Observations 15
f. Interpretation of result and conclusion 20
g. Submission of report in time - 10
Total 100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field-based
experiences:

Follow safety practices.

Practice good housekeeping.

Practice energy conservation.

Demonstrate working as a leader/a team member.

Follow ethical Practices.

oo o

The ADOs are not specific to any one PrO but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s ‘Affective Domain Taxonomy’ should gradually increase as planned

below: ,
e “Valuing Level’ in 1% year e
e ‘Organizing Level’ in 2" year
e ‘Characterizing Level” in 3" year.

S
&

Z

";:ﬁ
o

TGARA §7
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7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of practicals, as well as aid to procure equipment by authorities concerned.

1\?(;. Equipment Name with Broad Specifications PrO. No.
Programmable Robot trainer kit with standalone servo controller as well as
compatible PLC interface with following features:

1) Minimum 3 linkages
1 2) Minimum 4 degree of freedom 4,5,6,7
3) Different Mechanical end effectors
4) Various Sensors
5) Compatible Robot vision system for inspection.

2 Robot off line simulation software 8
Computers with internet connectivity (Minimum Core 15 Processor, 8 Gb

3 | RAM, 500 GB HDD) ?

4 Standard Tool kit (Mechanical & Electrical) for robot maintenance 10

8. UNDERPINNING THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop UOs for
achieving the COs to attain the identified competency.

Unit Unit Outcomes (UOs)

Topics and Sub-topics

(in cognitive domain) N

Unit—1 la. Define robotics. 1.1 Introduction, Definition, need, brief |
Basic 1b. Identify components used in history, Laws of Robot. .
Components of robots. 1.2 Robot configurations- Polar
Robotics . . Spherical), Cylindrical, Cartesian
Systems fe. Explain i different E:ogrdinate), Join}’;ed arm (Articuted),
configurations. SCARA (Selective Compliance

1d. State different Assembly Robot Arm).

specifications. 1.3 Basic elements of Robot system

1e. List basic robot motions.
robotic systems.
effectors.

in gripper selection.

1f. List different joints used in
lg. Explain different robots end

1h. List different considerations

(Robot Anatomy): - Base, Manipulator
arm, End Effectors, Sensors and
transducers, Actuators and Drives,
Control systems

1.4 Robot specification: - Work envelope,
Load carrying capacity, Speed of
movement, Accuracy, Repeatability,
Special resolution -

1.5 Basic Robot motions: - Vertical
motions, Radial motions, Rotational
motions, Pitch motions, Roll motions,
Yaw motions

1.6 Types mechanical joints used in
Robotics system: - Linear Joint,
Orthogonal joint, Rotational Joint,
Twisting Joint, Revolving Joint

1.7 Robots End Effectors: - Types of End

“Mechanical Grippers, Tools

- "fﬁ;fgctcrs, Other Type .Of
y«Vacuum, Magnetic,

ook, Scoops etc.)

L5
p=g
"t
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Unit U.mt Out.c:()mes (U(.)S) Topics and Sub-topics
(in cognitive domain)
1.8 Robot-End Effecter Interface
1.9 Considerations in Gripper Selections.
Unit-II 2a. Explain  different  robotic | 2.1 Robetic Sensors-Introduction to
Robotic Sensors. Sensors.
Sensorsand | oy [ist uses of sensors in | 2-2 Types of Sensors in Robotics - Tactile
Vision Roboti Sensors-Touch sensors, Force sensors,
obotics. . : . .
) ) Force sensing wrist, Joint sensing,
2¢. List dc?suable‘ features  of Tactile array sensors, Proximity and
sensors in robotics. Range Sensors, Miscellaneous Sensors
2d. Explain robot vision system. and Sensor-based Systems, Uses of
2e. List industrial applications of Sensors in Robotics
vision controlled  robotic | 2.3 Desirable features of sensors in
system. Robotics. N .
2.4 Robot Vision- Introduction, The
Sensing and Digitizing Function-
Imaging devices, Lighting techniques,
Analog to Digital signal conversions
(Sampling, Encoding, Image storage)
Image Processing and Analysis- Jmage
"‘Data reduction, Segmientation,
Thresholding, Region growing, Edge
detection, Feature extraction, Object
Recognition B
2.5 Industrial  application  of  vision
controlled Robotic system
Unit-II1 3a. List different robot languages. | 3.1 Introduction to Robot Languages: -
Introduction to | 3b. Explain Textual robot The  Textual Robot Languages,
Robot language. Generations of Robot Programming
Languages.& 3c. List various generations of Languages, quot Language Structure,
Programming i Constant, Variables and other Data
programming languages. Objects, Motion Commands, End
3d. Explain ~ Robot  language Effecter and Sensor Commands,
structure. Computations and Operations, Program
3e. List different commands in Control and Sub-routines,
robot programming. Com.munications and Data Processing,
3f. Explain  different  robot Monitor Mode Commands.
. 3.2 Introduction to Robot Programming:
programming m.et‘h.ods. ’ Methods of Programming a Robot, Lead
3g. State capabilities and through Programming Methods, Robot
limitations of lead through Programme as a Path in Space, Motion
programming method. Interpolation, WAIT, SIGNAL and
3h. Write simple programs to DELAY Commands, Branching,
perform simple operations. Capabilities and Limitations of Lead
3i. State capabilities and through Methods
e 3.3 Introduction to Teach Pendant.
limitations of lead through
programming method.

MSBTE - Final Copy Dt. 30.08.2021
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Unit U‘mt Ou?c.omes (U(.)S) Topics and Sub-topics
(in cognitive domain) ~ :
Unit -1V 4a. Explain use of robot in | Robot Applications: -
Robot material handling 4.1 Robots in Material Handling- Pick and
App!lcatlons & | 4p. Explain use of robot in any place Robot, .Robots in palletizing and
Maintenance processing operations. related operations
) . | 4.2 Robets in processing operations- Spot
4c. Explain use of l_‘ObOtS n Welding, Continuous Arc Welding,
automated assemblies. Spray Coating, Die-casting, Plastic
4d. Explain use of robots in molding, Forging operation
inspections. 4.3 Robots in automated assemblies
4e. Explain procedure of Robot | 44 Robots in automated inspections
maintenance. 4.5 Ro!o(it maintenance: Need and types of
. maintenance. .
4f. Explain procedure fo fest 4.6 Common troubles and remedies in robot
and troubleshoot robots operation.
4g.List  different ~ common | 47 General safety norms, aspects and
troubles and remedies in precautions in robot handling.
robot operation 4.8 Introduction on interlocking of robot.
4h. List different safety rules in
- robot handling. / . . )
Unit -V 5a. Explain robot intelligence. 5.1 Introduction, Robot intelligence,
Robot -5b. Explain  advance  sensor Advanced sensor capabilities (3D
Technology of capabilities. Vision), Telepresence and related
the Future 5c. Explain  Telepresence and technologies, Mechanical design features
related technologies. (Direct Drive robot, Multiple arm
5d. Explain different advanced coordinate robot), Mobility, locomotion
mechanical design features. and navigation, Universal hand, System
Se. Explain system integration integration and network
and network. 5.2 Future applications of Robots: - Military
5f. Explain future use of robots operations, Fire-fighting operations,
in various application like under sea operations, Space operations,
military  operations, fire- Industry 4.0 etc.
fighting operations, space
operations etc.

Note: To attain the COs and competency, above listed UOs need to be undertaken fo achieve
the ‘Application Level’ and above of Bloom’s ‘Cognitive Domain Taxonomy’

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN
. . Distribution of Theory Marks
%‘L‘t Unit Title Teaching ™™g U A | Total
) Level Level | Level | Marks
I Basic Components of Robotics 12 04 06 06 16
Systems
II | Robotic Sensors and Vision 08 12
1 Introduction t.o Robot Languages 14 18
& Programming
v Rol?ot Applications & 08 14
Maintenance
MSBTE - Final Copy Dt. 30.08.2021 Page 6 of 9 MKS5I




Industrial Robotics Course Code: 22587

. . Distribution of Theory Marks
%’(‘)‘t Unit Title - Tf;‘(fl}l‘;:b R U A | Total
e , Level Level | Level | Marks
V | Robot Technolegy of the Future 06 02 04 04 10
Total 48 12 24 34 70

Legends: R=Remember, U=Understand, A=Apply and above (Bloom’s Revised taxonomy)
Note: This specification table provides general guidelines to assist student for their learning
and to teachers fto teach and assess students with respect to attainment of UOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

10. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:
a. Prepare journal based on practical. Journal consists of drawing, observations, required

equipment’s, date of performance with teacher signature.

Undertake micro projects.
- Listvaricus Dobot contrelling parameters and its effect on the performance of Robots.
. List different types of Robots and their application.
‘Download freec Robot motion simulation software and check program on it.

Visit: Inductries-having vobots and prepare specification list, understand operational
and maintenance practices.
g. Case Study on various robot manufacturing companies and gripper manufacturing
companies.

h. Download videos of robotic applications.

oAb o

11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:
a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.
b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
* types of teaching methods and media that are to be employed to develop the outcomes.
c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).
d. With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.
¢. Guide student(s) in undertaking micro-projects.
f. Use Flash/Animations to explain the working of different Robots Sensors and
Actuators devices.
g. Use free Robot simulation software to check program on it.
h. Arrange the visit to any automated manufactm'ing/Auton}o. e in
various robot configurations and applications. {
1. Prepare a chart to show the Fundamentals of robots
Prepare a chart 1o show the Robotic system

ustry to understand

Rt o
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12. SUGGESTED MICRO-PROJECTS

Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-projects are
group-based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contributes to the projects of the industry. In special situations where groups have to
be formed for micro-projects, the number of students in the group should not exceed three.

The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a
‘seminar presentation of it before submission. The total duration of the micro-project should not
be less than 16 (sixteen) student engagement hours during the course. The student ought to
submit micro-project by the end of the semester to develop the industry-oriented COs.

A suggestive list of micro-projects is given here. Similar micro-projects could be

added by the concerned faculty:
a. Visit Industries having robots and prepare detail report on operational and

maintenance practices.
Simulate various robot programs on free robot simulation software.
Develop robot programs for performing the various industrial operations.
Case study on robotics systems used in automoblle/rnanufactmmg industry.
Case study on future robot technologies. SRPIRCR
Case study on various future applications of rob0t1c systems

Mo a0 o

13. SUGGESTED LEARNING RESOURCES

No Title of Book Author Publication

Mikell P. Grover, Mitchell | TATA  McGraw-hill education
1 | Industrial Robotics Weiss, Roger N. Nagel & | India Pvt. Ltd. New Delhi, 2010,
Nicholas G. Odrey ISBN:978-0-07-026509-7

A Textbook on University Science Press, New

2 | Industrial Robotics | Oanesh S. Hegde Delhi, 2009, ISBN: C-16689/08/12
Introduction ¢ Pearson Education India, New
3 ueton 19 Ramchandran Nagarajan | Delhi, 2016, ISBN:978-93-325-
Industrial Robotics
4480-2
4 | poboues K Raout S. Chand Limited, 2008
: - B RAPp ISBN:- 9788121929974
Automation

b TATA McGraw-hill  education
5 | Robotics and Control | R. K. Mittal & IJ Nagrath | India Pvt. Ltd. New Delhi, 2010,
ISBN:0-07-048293-4

_ : British library Cataloguing in
6 g‘g}‘)ﬁ“%z‘galzgf D. J. Todd Publication Data,
mnology ISBN-13: 978-94-011-6770-3

14. SOFTWARE/LEARNING WEBSITES
a. https://www.youtube.com/watch?v=fH4VwTgfyrQ q
b. https://www.youtube.com/watch?v=s- yneSxTNMO&pbii/iéj@ﬁH 10
c. https://www.youtube.com/watch?v=QAby_ilhoDQ S
d. https://www.youtube.com/watch?v=P7fi4hP_y80 [
e. https://www.youtube.com/watch?v=rbki4HR41-4 \g

|
%
N 53
.
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f. https:/’/www.youtube.com/watch?v:paS_tudyAF 8
g. https://W\w.xz.youtube.com/watch?V=be_Zi~4qu
h. https://www.youtube.com/watch?v=69RtLBImXiU
1 https://www.youtube.com/watch?v=qFKn_8FiJCA
j. https://www.youtube.com/watch?v=6lAz‘21GCIqQ
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Intcmet of Thineps Ciinge Cosde: B25EE

FProgram MName : Diploma in Mechatronics
Frogram Code : MK

Semesler : Fifth

Course Title : Tnternet of Things (Elective)
Course Code : 22588

1. RATIONALE

Lhe [nternel of Things {TaT) i3 8 course about the new paradipm of objects interacting with
people. with intomnation sssiems, amd with other objects, Lhe foeus will be more an the
possibilities ottered by the dilferent lechnaligies, and on the creative thinking technigues to
find tonevative applications ol combinations of such lechnologies in real- life scenarios.
Soms prescumations will alse be scheduled in which peeple from indostry will make
presentafions: gbout sclooted topics related to the loT.

2 COMFPETENCY
The aim of s course 15 to help the student to atrain the following indostry ideniifed
competency through vanoos iesching leaming experiences:
« Apply knvwledge of technology for ereative thinking and real-life problems in
industry.

A COLRSE QUTCOMES (C0s)
The theory, practical cxpericnces and relevant sott skills associaled wilh this course arc to be
taunhl und implemented, so that the student demonstrates the Blliswing indusine-onanted
Ok associated wilh the shows-mentioned competency:

a. ldentifv different busic blocks of IoT systcms.

b. Usze hardware and TaT COMMOTICT S,

¢, Inteprate o'l hardware and components

d. Dhanonstrate different plattiooms and their inlerfacing,

¢, Dhesign spplications of o,

- Apply ethics in [o].

1. TEACHING AND EXAMINATION SCHEME

't't:-ll.'.hilag .
Seheme i Exantination Sclheme
[ 4 EEI;TL}__ b, T:hmr_x_ ' Fraectical by
L I P j""pc;t- ESE P.-al. Tatal ESE. 1*4 Fiafsl
|HH. felax| lin ['r]iu: Min | Klax| Min | Max Wi Max‘i flin | W Min
3l- 2] 5 [ 3 |m|22 s0*|oafiwldoizs@ w25 0 [ 50] 20

(*: Crder the theary PA, med of 30 marks, 10 marky are for micee-praiect assessoent i
Saeiliiene imtegrarion of 0 aod Dre remuadaing 20 marks iv the everoge of 2 resis to be laken
eluringr the semester for the assessment of the cosniive domein U005 requived for the
erftenimmenl af the Oy

Legendy: L-Tectwre; T — TwtorialTeacher Guided Theorp Praciice: P - Pructicad; €=

ot : n : f""
o COLURSE MAF (with sample COs, 1"0s, UOs, ALDCs and Lopics) }{iw"

This course map iHusirates an overvicew of the flow and linkapss of the & ‘P-L"
of cutcomes [details in subseyuent seotions] to be attainsd by the student ‘m, V% %;é

"u."i'}a e
"x"":’;',l r I,T..'D-"
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course, in afl domaing of learaing in terms of the industrw’emplover identified competeney
depicted at the contre of this map.

L apeeEEER ST T in s :'f Linl * -
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& I physical % L ns e et ‘......._ -"“ s '“E'“'""'-'"“'“ 2o
Y devieondead F o7 P _: {30 Expbun bame 1.
- prine ..-"":- X 2 £ :;ﬁiwnﬁn f_' u-hn:lul:l:ln wllh.#lm " e
A T T, mmanaaelin s e ogmEmn =T 1",.: mllll}' "i-..-l“-l-- i 3-'.':5- ﬂ‘.tmil: }Eu'-""‘ . Luid e
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-' vﬁ.!_l.ﬂ-\j 'P 3 .u-'_ 'o.,hdl-h. blw J’-f ﬁﬂ _j; it H! Hsl'l.lllll-\. -1--L ____!' S i
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2 LRgon B £7C00 Sl T agmlﬁ eCjEn @*'
;i ] Inperaic| FHrd LY A TRY i cehiliss i AT i
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Figure | - Course Map

. SUGGESTED PRACTICALS FXERCISES

'Ihe practicals in this section are Pros (ie sub-components of the COs) o be developed and
aszczacd in the smdent for the artainment of the competeney:

el Practical Fxercises Unit .-t[lr{rr!;m.
LTTH (Learninp Outeomes in Psychomotor Domain MNo. | gk
: - 7 : required |
Chbserve operatons ol TISR cables. Wires, Power Supply Units,
1 Tranzistors, Dreadboards, Relaw, BMultimeter, lestsr, Saldecing | [t
Eit. Wire curter. Hot glue pun snd other componcnts roquired for E
| designing of Lol available in wour lab.
= Dremonstrate wocking of various componanis usad in open-source
= pratetype baoard and another microcontroller used in your lab.
5 Tderiily different types of sersors and their working, inpuot ourpot
b pins availahle in Lah.
4 Obzcrve respense of microcontreller by connecting  different
sensorg on breadbosrd with aoy microcomirollar uvailable inovour

MEIFTE - Vimeal opy B0 SRR 200121 Fape 2ol
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I lih, | i
| 5 | Writc program by using sensorand TED 11 (¥ i
' Interface dilleren) shields (ke Ethernet and Wi-b networking, ' 1
Bilustoath, G5M cellular networking, motor contrel, KEI. andio,
i sLy Card memioey, GPE, sensms, cofor TOTY sercens, and morz)h. 1 E
with comtraller for altaining perlformance of periicular shizld and
breakouts,
- L'FE.'Si.ﬁl:fl st anti-theli :-1!1l'-.§i-;;:-:|li-:m uging misrocontrollzr and m o
s shields or brealouts. , a
u Design Home  scourity  alam systemn application using, i i ]
| sncrocontn ler and shields or breakonts |
g | Thexigm E_lp]:l_[catian using different tvpes prowcals wsed in IaT 1T (o
LTI I 140, il
10 Crompars different o' platforms Raspherr-Pi, Anduine, Lol m [ l
Cialilen, 1ibbo project svatems available in roarkel 2 |
11 Lhesipn application wsing Arluinge or Raspberry-H for 4 Dieit 7 It 02 |
szmnent LED display (FART-I)
13 Desigm application wsing Avduine or Raspbeery-1" tor 4 Digin 7 - o
; sepment T.TT) display (PART-II )
13 Diesign application using Aeduino or Raspherry-Pi Tor Smar sireed v oz
| ghl svaten. 5
14 Desipn any one  application u.u.i.ng Rasphermy—Pi o comtral Y . (2
opatation of stepper motor, "
15 | Desion application lor home sutomation, V. W1 g
1 Tesipn ToT application for apriculiure. V. W1 g
Toial 32

Note

LA swgpresiive Jiet of Proe iz siver in the ahove fable. Mare such Pridy con be added o
aitwin the U0y ard comperency. A fudicial mix af mivisram 12 or seore praciiced nesds io
bee perforeeed, ow of which, fee practicels marked as "% are compulsary, so thae the
stisdent reaches the ‘Mrecision Level” of Dave's Pepchomoror Domgin Taxoaomy’ o
gererally reguiced by the fndusiy,

fi, The “Process' and ‘Product’ refwted sGills csyociared widh eael Prol is to be assessed
GeCOPAinG 10 8 skgposted sample piven below:

&N ] Performance Indicators | Woightage in % |
a. Laperimenty] setup with proper intertacing 21 |
h. Program development A 25
. I'rapram debupving 15
d. (bservations and verifications of aulpul 20
%7 Adgwer to sample guesiions  H
i Timely submission 4 0l
‘L'otal 1kt

The above Qs alse comprise ol the Gallowing soca] skillsfartimdes which are Alective

Domgin Outeomes {ADOs) that are best developed through the laboratoryificld based

EXPETIENLeY;
Follonas safioby practices.
b, Practive pood housckeoping,

f:

€. [ractice enzrey conwervaiam,
d. Demonsirule warking as a leader/a toam member.
2. Malatain tools and eguiprment.
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f. Folloow ethical Practices.

The ATICH sre nol spocific o any one Pril bl are embedded in many Pris Hence, the
acguisiion ol the ATIOs lakes place gradually in the siudent when she anderlakes a series of
practical experiences over a period ol ume. Morsover, the level of’ achievement ot the ADOs
according to Krathwohl's * Affective Domain Taxonomy” should eradually inereaze as planned

T

bie Lo

«  “Valuing Lovel in 17 year
o “Oirpumizing Tevel” in 2™ year
v ‘Characterizing Level” in 3" vear.

MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED

Thee major coquipmaent with broad specification menhoned hare will assure inoumilirmily in
comduc] o prachical*s, as well as sl wo procure eguipment by suthomnes concemed.

I'ri). No. |

,::} Lgoipment Name with Broad Specilications

i TTEM cables, wires, power supply unmils, transistors, breadboards, relay.
Mullirmeler, Tesler, Soldering Kit, ware cotter, Lot gloe pun.
Sensors: Te mperdlure, Light, THira-Some, lFuml:th'v Wuler Delecior, PTR

3 sensnr, Pressure Sensor. TR sepser. Touch Sensor, Calor Sensor, TTarmidiny
Sensor, Ti Sensor, Flow and Level Sensor, Smoke. Gas and Alcobin
Sensor
Shields: Flherme! sml Wi-T nelworking, THuetooth, GEM cellulur

3 nelwairhing, mater contmol, BTN, Awdie, S0 Card memony, GPS. sensors,
color TOTY sereens.

4 Any Open-Bource Protolype Tound Awvmloble in Sarke?

8, NDERPINMNING THEORY COMPONENTS

Adl

6.7

| 29.010.11.02.13

TS,

The Gllorwing topiessublopics showld be oeht and assessed in order oo develop 10 T
achieving the 08 w attain the identified competancy,

Unit [T_nl't '}“t.’f.nmﬁ QU"_]"?J Topies and Sub-topics
{in coemitive domain)
L'nit-1 la. Lisl characterigtics al ToT | 1] Tninoluciion i ToT
Introduction | h. Fxplon logical destgmimg | 1.2 ToT churuclenishcs
to Infernet of | . Compare different | 1.3 Physical desigen of 1oF: Thinpgs in lol, 1ol
Things (ToT) techonlogies usad in lold Protocols
ld Explain  ditferamt Lol | 1.4 Logical design of Iol: lolT Fundamental
enabling technoloaics. blocks, ToT Clomnumication dModal, InT
lc, Explain differcnt | 1.5 Commumication APz
deplovment fewals. [ 1.6 TaT Tmabling Technolopmes: Wireless Sensor |
Metwiorks, Cloed  Compuoting,  Bip Dama
Analytics. Cormununication 'rotocols,
Embedded Svstems
1.7 lo1 Levels and Deplevmert templates — InT
Level-1, ToT  Lewel-?, ToT Tewel-3, TaT
Tevel-d, ToT Level-3, T m;;
Vnit— 11 2a. Define schsor | 2.1 Semsors and its dlt
Working with |2b. List diffcrent scnsors sensed by sensor:  [oipe rr:"’l',tfl
Sepsorsand | 2o Deseribe difforent  inpul Mirasome, Hummdity, ‘l'.'l'n:-ll..{ t-!n:j._pmr- F'TE,I
Harvdware sl oul pine sensur, Pressore ﬂ._nullr.,, .TR 'H.i:TIc-l: ‘-‘ -?J
Platforms Al Inlerprel  magnel  relays sersnr. Lolor Sensor, ]h;wtfimﬁe mré@(
-‘H;H-:_* -_‘1‘. ~ ,.-L-}J
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[rtzrnct of Thines

Cpgiae Coedde: VI RE

Uit Crutevimes (TT0s)

Topics aud Sub=Topics

Sk {10 coznitive dommain
| arad swilches
Ze. Demonsirate il Tereni
tvpos of muddleware
L'mit-111 Ja. Explain tlesigm
Dresiguing and methadology Tor ToT
Drevelopment | 3b. BExplain InT leyel
of InT spocification for  Home
Systems automation
e, Demonstrate [oT  device
Tl i
Sl Stmle procedure for
deploving TeT
application.
3o Apply logical designing
for different applications.
3f, Bxplain different
protocols for Iol
L'nit -1¥ da. Explain building blocks of
LoT Physical lol devices
Device and |45, Domonstrate different loT
End Foint phvsical deviess,
do. Fxplain ¢lond  basc ol
platlrms
dd. Taplaim imier lasiny ol any

one handwure wilh sensors.

Sensor, Flowr and Level Sensor, Simoke, {ias
sl Aleoho] Scnsor,

2.2 Tnpaat amel out pins of sensors, magnet relays
andd swilches

2.3 Middleware: MW BTN, WEN, SCADA,

and

Process

speeification,

specification,  Scrvice
specilication, ToT level spoecbestion. Deviee
and componen! inlegrution. Tunchonal view
specification, [ perational view
specification,  Dewvice  and  compomeni
mtegration, application development,

32 Lomeal  Designing using  programming
Tangruage,

3.3 TmterFace wath Hardware

3.5 Other hardware devices

3.6, Prowacols

4.1 ToT deviee; Bullding Blocks
devive.

4.2 Physical Tevices; Arduino, Raspberme 1
[ntel Galileo, Tibho project gystems,

4.3 Cleud base loT plaforms and other open- |
souree plartiorms. |

4.4 Configuration of hardware platliom.

4.2 Intorfacing of Arduine, Raspberry Pi

3.1 IoT Desien Methodology: Parpose
TeqUiTEmen specification
spec [iealion, Domain model
[mlormation  meslel

of an Lol

|

Limit-¥ Sa.
lol
Applications

Tisl  fwpos of  home
A on

. Dplaim home awomation
with one example.

Seo Demonsuate apricoliore
antomation with diageain.
 Construct phwvsical ol
dovice designing for health

application

Lizt different characters
of nternet of thinps
Expliin privacy vz lol
Aluie Tharupting Control
and Crovdsoureing  fom
T

Explain ideal ethics Tor
Il

Unit-V1
Ethics in Iol
i3h,

.

5.1 Kuclear 1liime awlomaiion

5.2 bovircmment |
5.3 Retail

5.4 Logistics

5.5 Agriculture

5.8 Health

| Charactenzng the [ntornet of | hines

0.2 Privacy

6.3 Control:
Crowdsounsing

0.4 Environment: Physical Things, Flecironics, |
Lrrcrnat Becvices

Thsruting Centrol.

6.5 Solutions: The Lol as parl ol solulion,
Caulious Optinizn. Lhe apen lel delinition

. SUGGESTED SPECIFICATION TARLE FOR QUESTION PA

Unit Title

I Limit |

|T;’:|ch£!1_g |

Distribotiom of T
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Tntemict of Thinas Course Code: 22358

No. Hours N U | A | Total
Level Tevel | Level | Barks
Introduction to [ntomet of : o
; ' ! I
' | Things (ToT) ol O i H i
il Warking wit SelISars and 06 a 04 | " n
haurdwears plallimmes B |
i Thesiyming: smad developmenl of I i ) - 14
1T =wslems
Hywrz i arsl = |
I3 | lol Physical Device and end jin 0 e 08 14
| Palik
Vo | TeT upplications ] 02 rd & 4
¥l | Ethicsinlol U4 e [P 08
‘Total 48 12 22 HHy T

Legemdy: B=Remember, U=Understond, 4=Appdv v wbove (e s Revived oo
Node: This specifivalion table provides gereral paidelines 1o assisn stadent for thelr feariing
ard 1o feachers fo teach and assess shidlents with respect to atteinmen? of L0 The aerual
distreiburion of marks ar different rovanomy levels rof £ U and <) (7 the guestion Daper maop
vary from above rable
14 SUGGESTED STUDERT ACTIVITIES
Cither than the elassroom wnd laborabiry leaming, [ollowing are the suppested student-related
eo-cnrricalor aclivities which can be undetaken o accalerate the attainment of the various
cutcomet in this cowse! Students should condoet following activides in zroup and prepars
reports of about 3 papes for each actvity, also coellecvrecord physical evidenees for their
{student’s) pottfolio which will be uscful for their placcment intervicws:
4, Propare repor on different protocols wsed for communication im ToT
b, Propare report of open-source hardware used in ToT by collechng dilTerent datashesis
¢, Prepure presentabion mole of ToT m mechalromes indusirs.
d. Collect  inlormation fom antemnel, macesines ond journals about lol based
apprlications in the field of mechatromcs.
g. Conduct an inteenet survey on different open-sowree development boards used in ol
available in marksat.
1. SLGGESTED SPECIAL INSTRUCTIONAL STRATEGLES (if any)
These ame sample siralegies, which the eacher can wse (o0 secelerale the affamment of the
vans auloomes n s coumse:
a Massive open online courses (MO may be used to teach various toples/sub
Lojrics.
b LT im fremr Noo £ does not mean only the traditiensl lecture method. bur difforent
wvpea of tzaching metheds and media that arc to be cmploayed to dovelop the outeomes.
o, About 15-20% of the foplosswb-topics which is refatively simpler or desenplive n
nature 12 fo he wven o the siodenls G sedf-directed fearming und assess the
development. of the s throogh classroom presentations (see implementation
guideline for details).

d With respect to item o 10, teachers nesd to ensure to create oppertunitics and
provizions for co-crrricular acifvirics.

c. Guide studennz) in underiaking micTo-proj el s,

£, Tlse flash/mimation lis pxplain vamons concepls.

g Encowrage slhudenis o use mokale appes relaled Lo the ciume.

h. Tnrourape stodents wo reler edocational websites related w cowse to

the concepts leamt. =)
i Contimuwously monitos the studenss” performance and provide -.:-custmn:ti»k;‘__ LN
. &




Tntemict af Things ourse Uodhe; 22588

12, STIGGESTED MICRO-FPROJECTS
Crrrdy ante picra-progect 15 planned o be underlaken by aosiadent that needs oo he agsimed o
himvher in the beginning of the semester. In the Dirsl four semesters, the micro-project s
group-based. However, in the fitth and sixth semesters, it should he prelerably be individually
underiaken o build up the skill and confidencs in every stadent 1o bacome problem salver 4o
thal w'he contribotes to the projects of the industry. o special situations where ppoaps have w
be frmed Tor micro-projects, the number of studcnrs in the eroup should mof exceed three.
The micro-project could he indusiry application based, internet-bascd, workshop-
based, laboratory-hased or Aeld-based. Tach micro-project should cncompass twa o maom
COs which are in lact an integration ol Prids, TH0s and ATHOw Fach student will have fo
maintain dated work diaey consisting ol irdividual contdbalion in the prigect work and give a
seminar prescrration of it before submission. The wotal doration of the mivro-project shuld nol
oc less than 46 {sixieen) sindent engagement hours during the cowse. The student sughi 1
skl micre-praject by the cnd of the semester to develop the industrv-orientad COs.
A sngpestive list of micro-projcets is given heore. Similar micro-projects could be
idided b The coneermed Tacully:
a. [uld machine lightl controller cincui,
. Buoild circwt iy blink T.EDs incdi Merent patloms,
& Bulld quis bueser svstem.
d. Build system using LOL tor displaving name of your institue in ralling Fshion,
¢ Build open-source hardware-based product coueter.
£, Bulld ebstacls detector using open-sonree prototype loard.
g. Buld counrdown timer nsing LELD 7-zepment display.
h. Tnld smomatic door openingfelosing system.
1. Tkl open-soures prototype board-based temperature display svstem using aoy
lemnpenlure sensar.
| Build distunce meusurement cireol using olirssonic sensor,
k. Build open-source prilolype board-hased ohslucle detecior using [R sensor,
L. Build motion seosor cirewit using open-source based hoard amd PIR sensor.
m. lrepare report on featres of advanced micr processors.

13,  SUGGESTED LEARNING RESOURCES

:“ Title of Bk Author Publication
1 [nternel of things — & hand om | Anshdeep ﬁ;hg,:-:l and Vijay | University Ures [SBh |
approach Mesdiseth, GTRR1TIVIET |
- | Pesigrng the Intemet of Adnn Mebwen & Hakdr Wiley India ISBN: |
~ | things Cassimalicy B788126330801 |
5 The internet of things in the Hiaircibis: Pl CRE press ISBN; 978-
cloud ] 1-4398-9302-4
TaT Fundamentals: David Hanes, Gonzalo
4 Melworking Technologies, Salgucira, Patrick Clsco Press. ISBN-1
Protocals, and TTse Cuses Cirossetete, Rohert Barton, 1-38711-136-5
tior the Internel ol Things Jeromie Henry

14. SOFTWARE/LEARNING WEBSITES
a}  hlipszhelinlerse combloshol-plaHfomms-ovenicow-arduino-raspharry-pi
intel-paliles-nnd-others:
b1 httpssdaseas_ gara®9 comei-Lutorial s himl
e} https:desesanduniocelendtutorials!
d1 https:iweees lotforal Leoms
@) httpernovoenprojects, comyion prajects/
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Computer Integrated Manufacturing Course Code: 22658

Program Name : Diploma in Mechatronics

Program Code : ME/ MK

Semester : Fifth

Course Title : Computer Integrated Manufacturing (Elective)
Course Code : 22658

1. RATIONALE

Diploma Engineers need to acquire the knowledge of computer integrated Manufacturing
(CIM) after getting conversant with conventional manufacturing methods. This subject
encompasses entire range of product development and manufacturing activities with the help
of different software packages. The course intends to help the students to work on Group
Technology, Material Requirement Planning and collection of factory data system.

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:
¢ Use of computer integrated manufacturing (CIM) technology in current
manufacturing system.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:
a) Prepare Computer Aided Design (CAD)/ Computer Aided Manufacturing
(CAM)/(CIM) product cycle different products cycle.
b) Apply CAM and CIM practices.
¢) Apply business function software in CIM.
d) Apply networking in CIM.
¢) Use of Flexible Manufacturing System (FMS) and Automation concepts in
industries.
f) Use of Robotics technology in industries.

4. TEACHING AND EXAMINATION SCHEME

Teaching Examination Scheme
Scheme .
Credit Theory Practical
(L+T+P)
LT} P Paper ESE PA Total ESE PA Total
Hrs. |Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min
31-12 5 3 70 28 30% | 00 100 | 40 | 25@] 10 25 10 50 20

(%): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment to
Jacilitate integration of COs and the remaining 20 marks is the average of 2 tests to be taken
during the semester for the assessment of the cognitive domain UOs required for the
attainment of the COs.

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Pr. a@% f@gCg edit,
ESE - End Semester Examination; PA - Progressive Assessment D5

MSBTE - Final Copy Dt. 30.08.2021 Page 1 of 9




Computer Integrated Manufacturing Course Code: 22658

course, in all domains of learning in terms of the industry/employer identified competency
depicted at the centre of this map.
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES
The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and

assessed in the student for the attainment of the competency:

S. ' Unit | APProx.

No. Practical Outcomes (PrOs) No. Hr§.
Required

1 Prepare traditional product cycle for any one of the assembly. I 2%

Prepare CAD/CAM/CIM product cycle for PrO1 assembly. | 2%

3 Use of CRM (Customer Relation Management) software for II 2
maintaining customer relationship.

4 Design and create the individual parts of PrO1 assembly by using I 2%
geometric modeling workbench of CAD software.

5 Optimizing, evaluate and design review of parts modeled und
PrO3 usmg any CAD/CAE software.

rawings of parts modeled under PrO3 using draftin
ch of CAD software.

MSBTE - Final Copy Dt. 30.08.2021 Page 2 of 9
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. ‘ ‘ .. | Approx.
S ; Practical Outcomes (PrQGs) = Unit II)frs.
No. No. .
, Required
7 | Generate bill of material (BOM) and cther data of PrO4 using CAD | 1I 2
software. '
8 Prepare Computer aided process plan for the selected part using I 2
variant type of CAPP (Computer Aided Process Planning) software.
9 Generate sample program for any part and verify tool path by I 2%
simulation using CAM software.
10 | Generate tool path movement by Interfacing part program or II 2%
manual part program to CNC machine.
I1 | Inspection of part using CAQC software (Computer Aided Quality I 2
Control) by CMM/other system.
12 | Use MRP (Material Resource Planning) software for CIM of and I 2%
assembly.
13 | Use PLM (Product Life Management) software for CIM related to I 2%
any product.
14 | Use Supply Chain Management software for CIM related to any I 2
product.
15 | Prepare layout of network topology and network haldwal e/ network | III 2%
. 1soln il ware at your institute place. e
16 | Establish networking between two CNC n muchmes computels and | I 2%
| supperted peripherals of your institute to exchange manufacturing
] data and produce a simple component,
17 | Observe actual/video film of FMS system and ide ntlfy various v 2%
elements of FMS and its nature of controlling by computer.
18 | Generate part family code for a machine component using 1AY 2%
Opitz/MICLASS methods.
19 | Observe actual / video film of automation system and identify \Y% 2%
various elements, type of automation and its nature of controlling
by computer.
20 | Use FMS simulation software to generate a Flexible Manufacturing \Y% 2
System simulated environment to control and program Automatic
storage and Retrieval system (ASRS), linear shuttle conveyor,
Interfacing of CNC lathe/milling and with loading unloading.
21 | Build Electro-Hydraulic circuits for given application and A% 02*
interfacing it to PLC using Electro-Hydraulic Training kit.
22 | Observe actual / video film of robotics system and identify various Vi 2%
element, type of robot, it configurations and its nature of controlling
by computer.
23 | Use Teach Pendent/Offline programming/simulation software to VI 2%
program a robotic arm to perform pick and place and stacking of
objects (2 programs)
Total 46

Note
1. A suggestive list of PrOs is given in the above iable. More such PrOs can be added to

attain the COs and competency. A judicial mix of nnmmum 1201 f’)?(mefpchlzcal need to be

performed, out of which, the practicals marked as %’grj;ﬁpulsm/y 56 ;hal lhe sludenl
reaches the ‘Precision Level’ of Dave’s Psyc/mmolol ,Q/@mcﬁ& - ) 5‘«
required by the industry. {é “
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ii. The ‘Process’ and ‘Product’ related skills associated with each PrO is o be asse
according to a suggested sample given below: '

S.No. Performance Indicators = Weightage in % |
1 Preparation of experimental setup/simulated environment 40 '
2 Effective use of related software/hardware. 20
3 Correlation with the real/industrial situation 10
4 Observations/survey and collection of information. 10
5 Answer to sample questions. : 10
6 Submit report in time. 10
Total 100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain QOutcomes (ADOs) that are best developed through the laboratory/field based
experiences:

a) Follow safety practices.

b) Practice good housekeeping.

c) Practice energy conservation.

d) Work as a leader/a team member.

e) Follow ethical practices.

The ADOs are not specific 1o any one PrO, but are embedded in many PrOs. Hence.,‘:ﬂ;e»;.

acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs

according to Krathwoh!’s ‘Affective Domain Taxonomy’ should gradually increase as planned
below:

e “‘Valuing Level’ in 1year
e ‘Organisation Level” in 2"lyear
e ‘Characterisation Level’ in 3" year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by authorities concerned.

1\?(;‘ Equipment Name with Broad Specifications PrO. No.
1 Computers minimum 4GB RAM and above 2,3t022
2 | MRP/ ERP/ CRM/SCM and PLM software ( 1 + 10 user) 2,3,12,13,14
3 Database Management system Software (1 +10) 2,3,12,13,14
4 Educational networking licensed CAD software ( 1 + 20 user) 2&4To7
5 Educational networking licensed CAM software ( 1 + 20 user) 2&4To7
6 | CNC Milling Machine 9,10,15,16
7 CNC lathe machine 9,10, 15,16
8 Educational networking licensed CAQC software (Computer Aided 11
Quality Control) or CMM/other system
9 Flexible Manufacturing System (FMS) model 20
10 | Educational networking licensed FMS simulation software 20
11 | Previous final year students sample projects contammg,, W 0OSE All
automation system. : /
12 | Educational programmable robotics arm to mampu,laie obje ) 22
13 | Educational networking licensed Robotic system sjnlpl 101 -} 22
H
\
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8. UNDERPINNING THEORY COMPONENTS
The following topics are to be taught and assessed in order to develop the sample UOs given
below for achieving the COs to attain the identified competency. More UOs could be added.

Unit I/J.mt Out.c~0mes (UQS) Topics and Sub-topics
{in cognitive domain)
Unit -1 la Explain the traditional |1.1 Traditional product cycle diagram-role of
Introducti product cycle with marketing, R&D, design, PPC, quality control
on to diagram and show all and sales departments. Disadvantages and
CIM elements on it. limitations of traditional product cycle.
1b Explain advantages 1.2 Current production needs-  production
and benefits of the rate, quality, accuracy, repeatability,
given CIM system. flexibility, survival.
l¢ Explain the given 1.3 CIM-concept, advantages and benefits of
CAD/CAM/CIM CIM.
product cycle with 1.4 Elements of CIM- computer aided design
diagram and show (CAD), computer process planning (CAPP),
elements on it. compuier aided manufacturing control
1d Compare the given (CAMC), and computer aided business
traditional product function (CABF).
cycle with its counter: 1.5 CADIC AM/CIM product cycle diagram-
- CAD/CAM /CIM ' custoniier, markeiing, computer aided design
product cycle. (CAD), computer aided process planning
(CAPP), computer aided manufacturing
control (CAMC), computer aided business
function (CABF).
Unit-IT 2a Explain part modeling |2.1 Computer aided design (CAD)-geometric
Product procedure in CAD for modeling, finite element analysis and
Cycle the given component. optimization, evaluation and design review
Developme | 2b Explain analysis, (CAE), concept of concurrent engineering,
nt through optimization and and list of software for CAE, simulation,
CIM evaluation for the automated drafting and generation of report.

given part using any
CAE software.

2¢ Explain automated
drafting procedure for
the given component
using any CAD
software.

2d Differentiate given two
methods of CAPP
Jjustifying with suitable
examples

2e Explain the procedure
of computerized part
program generation for
the given part using
any CAM sofiware.

2f Explain the procedure
of part program
interfacing to the given

2.2

23

2.4

Computer aided process planning (CAPP)-
concept of CAPP, structure of processes
planning software, methods of CAPP-variant,
generative. Computerized material resource
planning (CMRP), computerized work
scheduling.

Computer aided manufacturing control
(CAMC) — to generate computer program in
machining. Interfacing part program to CNC.
Computerized control monitoring and control,
computer aided quality control (CAQC).
Programmable logic control (PLC), software
list like SCADA etc.

Computer aided business functions
(CABF)-Enterprise Resource Planning
(ERP)-role of ERP in business, advantage and
applications of ERP softy ates. Material
Resource Planni : of MRP in
business! advant
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1 2g

CNC machine.
Justify the benefits of
ERP, MRP, CRM,
PLM, SCM using the
given corresponding
software.

softwares. Customer Relationship
Management (CRM) - role of CRM in
business, advantage and applicationS.CRM
software.

Product Lifecycle Management (PLM) - 1ole
of PLM in business, advantage and
applications. PLM software.

Supply Chain management (SCM)- role of
SCM in business, advantage and applications.
SCM software. '

2.5

2.6

Unit— IT1 3a. Explain the given type | 3.1 CIM networking-types of network and its
CIM of network(s) and characteristics’, applications. Types of
Hardware, network topologies network topologies-star, bus and ring
Software, with diagram. topology.
Networkin | 3b. Explain the given 3.2 Component of networkmg-apphcahon
g & Data application software, software for CIM, network software and
Base network software, and network hardware. ,
Manageme network hardware with | 3.3 Data Base Management System (DBMS)-
nt its purpose. data base types - hierarchical data base, 4
System(DB | 3c. State need of the given network data base, relational data base, object
MS) DBMS for the oriented data base. Functions of data basé
‘ - specificd situatici management system. Advantages.of DBMS.. .} ... -
3d. Explain with sketches ) -
the given type of
: database.
Unit— 1V 4a. Justify the concept of | 4.1 Group Technology-concept, basis f01
Group Group Technology and developing part families, part classification . ,
Technolog its benefits for the and coding with example, concept of cellular
y and given situation. manufacturing. Advantages and limitations.
Flexible 4b. Classify the FMS 4.2 Flexible Manufacturing System-
Manufactu baseq on Flexibility for Introduction, concept, definition and need,
ring the given types of sub systems of FMS, comparing with other
System layouts, facturing approaches
4c. Compare the given two mar{u actuiing app ' )
manufacturing systems 4.3 Major elements of FMS-workstations,
based on the given material handling and storage system,
criteria with examples. computer control system and human resource.
4d. Justify the use of FMS | 4.4 Classification based on flexibility-dedicated
for the given situation FMS, random order.
with example.s 4.5 Classification based on types of layouts-
inline layout type, rotary layout, rectangular
layout, loop layout type ladder layout type.
4.6 Applications and benefits of FMS, advantages
and disadvantages of FMS.
Unit- V Sa. Explain the main 5.1 Automation-Define, need of automation, high
Automatio elements of the given and low cost automation, examples of
n automation system.

Sb.

Explain the given
types of automations
with respect to their
characteristics.

automations.

5.2 Elements of autmgl@“ _wer source, '
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Sc. Justify the need of
automation for the
given situation.

5d. Explain the kind of
strategies to be
considered while
designing automation
in industry for the
given situation.

automation, programmable automations and
Flexible automations (Soft).Comparison of
types of automations.

5.4 Strategies in automation- simplification,
specializations of operations, multiple
operations, integration of work stations,
increased flexibility, automated material
handling storage system, on line inspection, on
line monitoring, processes control and
optimization, control of plant operations and
computer integrated manufacturing.

Unit-VI 6a. Explain with sketches

Robotics the function of the
specified actuators
used in a robot.

6b. Explain given types of
grippers used in robot
with diagram.

6¢. Explain with sketches

o the function mfthe

given sensors used ina
robot.

6d. Justifyv the uise of
Robot in the given
industrial situation.

6.1 Introduction to robotics- definition of robot
and robotics, advantages disadvantages.

6.2 Basic components of robot-manipulator, end
effectors, actuators, sensors, controller,
processor and software.

6.3 Robot joints-linear, orthogonal, rotational,
twisting and revolving.

6.4 Degree of freedom of robot-vertical, radial,

~rotational traverse, wrist pitch, wrist vaw
wrist roll.

6.5 Actuators-mechanical, hydraulic, pneumatic
and electric.

6.6 End effectors-grippers and types.

6.7 Robot sensors-classification of sensors.

6.8 Basic configuration of robot- Cartesian,
cylindrical, polar(spherical)

6.9 Applications of robot-loading unloading,
material handling, processing operations,
assembly and inspection.

Note: To attain the COs and competency, above listed UOs need to be underiaken to achieve
the ‘Application Level’ and above of Bloom’s ‘Cognitive Domain Taxonomy’

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit Unit Title Teaching | Distribution of Theory Marks
No. Hours R U A Total
Level | Level | Level | Marks
I | Introduction to CIM 06 02 04 04 10
I | Product Development through CIM 12 04 04 06 14
I | CIM Hardware, Software, Networking 08 02 04 06 12
and Data Base Management System
(DBMS)
IV | Group Technology and Flexible 08 12
manufacturing System ’
V | Automation - 06 10
VI | Robotics 08 12
Total 48 70
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Legends: R=Remember, U=Understand, A=Apply and above (Bloom’s Revised taxononiy)

Note: This specification lable provides general guidelines to assist student for.théir learning
and to teachers to teach and assess students with respect to attainment of UOs. The. actual
distribution of marks at different taxonony levels (of R, U'and A) in the queslzon paper #ay
vary from above table. i '

10. SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group.and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:

a) Prepare journals based on practical performed in laboratory.

b) Follow the safety precautions.

¢) Use various software and equlpment related to CAD/CAM/CIM/CAE/CAPP

d) Read and use specifications various software and equipment related to

CAD/CAM/CIM/CAE/CAPP

e) Library / Internet survey of CAD/CAM/CIM/CAE/CAPP/FMS.

f) Prepare power point presentation or animation for GT/FMS/CIM/PLM

) Perform Market survey of business function such as flipkart /amazon service etc.

h) Visit Industries and Compames consisting CIM, FMS, automation and 10bot system.

1) Survey any-cune of the company and study of its product cycle and COﬂlple it ‘with ™ -

CIM product cycle
j) Visit any industry to understand total CIM product cycle functions.

11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the auamment of thc
various outcomes in this course:
a) Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.
b) ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.
c) About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).
d) With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.
e) Guide student(s) in undertaking micro-projects.
f) Arrange visit to nearby industries for understanding CIM functions.
g) Show video on films to explain functioning of CIM/FMS/automation/robot
technology.

12. SUGGESTED MICRO-PROJECTS

Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project are
group-based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contributes to the projects of the industry. In special situations whc;e;gmups have to

be formed for micro-projects, the number of students in the group she ot \,fgged three
The micro-project could be industry application bascfdf‘ eggg_%%sc& ;kashop—
based, laboratory-based or field-based. Each micro- plOJCCt sh?diild é’ﬁ%ﬁ@p W0 or more
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COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to -
raintain dated work diary consisting of individual contribution in the project work and give a
seminar presentation of it before submission. The total duration of the micro-project should not .
be less than 16 (sixteen) student engugement hours during the course. The student ought to
submit micro-project by the end of the semester to develop the industry oriented COs.

A suggestive list of micro-projects are given here. Similar micro-projects could be

added by the concerned faculty:

a)
b)
©)
d)

¢)

Collect information of any one of the company and compare every step with CIM
product cycle.

Prepare a report related to suggestions to control business function according to CIM
product cycle.

Collect information of advanced techniques related with quality control from nearby
industry

Collect the different ERP, MRP PLM, SCM, DBMS and CRM software names,
company name, product name and its features.

Perform web search and prepare a report on latest advancements and industrial
practices in India and abroad in the field of CAD/CAM/CAPP/CAE/CIM/EMS/ ERP,
MRP/PLM/SCM/DBMS and CRM. "

SUGGESTED LEARNING RESOURCES

Title of Book Author Publication

Automation Production | Groover. Pcarson Education, Canada, (2018), ISEN— |

System and Computer Mikell P. 978-93-325-4981-4 ‘
Integrated Manufacturing

[\

CAD/CAM/CIM Radhakrish | New Age International Publisher, New
nan. P. Delhi, (2008) ISBN-97-81-224-3980-9

Computer Aided Rao. P. N. MecGrawhill Education, New Delhi, (2010)
Manufacturing ISBN- 9780074631034

Principles of computer Kant. S. PHI Learning, New Delhi, (1995), ISBN-
Integrated Manufacturing 10: 812031476X

Cim: Principles of Waldner. J. | John Wiley & Sons Inc. UK, (1992),
Computer- Integrated B. ISBN- 9780471934509
Manufacturing

14.

)
h)
1)
j)

SOFTWARE/LEARNING WEBSITES
http://nptel.ac.in/courses/112102103/17
http://nptel.ac.in/courses/1121 07077/module5/lecture2/lecture2.pdf
http://www.intelitek.com/pdf/DS01_BU_CIM-A_100761 pdf
https://nptel.ac.in/courses/112103174/module1/lec2/3.html
https://www.researchgate.net/publication/23183222 1_FMS_in_CIM_Flexible Manufa
cturing_Systems_in_Computer_lntegrated_Manufacturing '
https://www.researchgate.net/post/Whatware_the_differences_among”ﬂexiblenmanufa
cturing_systemh_FMS_computerﬁintegrated_manufacturing_CIM_andﬁtotally_integrat
ed_automation_TIA
http://Www.me.nchu.edu.tw/lab/CIM/\wvw/courses/Computer%2OIntegrated%20Man '
ufacturing/Chapter2%26-Clivi-intioduction. pdf S OF T AR
https://brainmass.com/business/kaizen/cad-cae-cam-cim- - manufact
http://www.alphace.ac.in/downloads/notes/me/10me6 1z§2{ 5
http://Www.me.nchu.edu.tw/lab/CIM/Www/courses/C@ﬁig uter
ufacturing/Chapter2%620-CIM-introduction.pdf 1;;:% !
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Program Name : Diploma in Mechatronics
Program Code : MK
Semester : Fifth

Course Title : Entrepreneurship Development

Course Code

1. RATIONALE

Globalisation, liberalization and privatization along with revolution in information technology
have opened up new opportunities transforming lives of masses. In this context, there is
immense opportunity of establishing manufacturing, service, trading, marketing and
consultancy enterprises by diploma engineer. Our fast growing economy provides ample
scope for diploma engineers to succeed as an entrepreneur. Entrepreneurship requires distinct
skill sets which are attempted to be developed through this course. To begin with, this course
aims to develop the competency and the related outcomes in order to start small enterprises.

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

* Develop project proposals to launch small scale enterprises.

3. COURSE OUTCOMES (COs)

The theory, practical experiences and relevant soft skills associated with this course are to be
- taught and implemented, so that the student demonstrates the following industry oriented

COs associated with the above mentioned competency:

a. Identify your entrepreneurial traits.

b. Identify the business opportunities that suits you.

¢.  Use the support systems to zero down to your business idea.
d. Develop comprehensive business plans.

e. Prepare plans to manage the enterprise effectively.

4. TEACHING AND EXAMINATION SCHEME

'ge:;:::::‘eg Examination Scheme
Credit Theory Practical
LT | e [T [ ESE PA Total ESE PA Total
Hrs. |Max |Min |Max | Min | Max| Min| Max Min | Max | Min | Max | Min
20 -12 4 - S T - - - | 50@ 20 50~ 20 100 40

($):Online Examination; (~):PA has two components under practical marks ie. the
assessment of practicals (seen in section 6) has a weightage of 60% (i.e.15 marks) and micro-
project assessment (seen in section 12) and the remaining has a weightage 40% (i.e.10
marks) will be average of 2 tests 1o be taken during the semester for the assessment of the
cognitive domain UOs required for the attainment of the COs.

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical: C — Credit,
ESE - End Semester Examination; PA - Progressive Assessment $: Online examination.

5. COURSE MAP (with sample COs, PrOs, UOs, Alé@s ¢

s
o
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This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the
course, in all domains of learning in terms of the industry/employer identified competency

depicted at the centre of this map.
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Figure 1 - Course Map

SUGGESTED PRACTICALS/ EXERCISES
The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and

assessed in the student for the attainment of the competency.

.. | Approx.
S. Practical Outcomes (PrOs) Unit |y,
No. No. .
Required
Submit a profile summary(about500words) of a successful I 02%*

enrepreneure indicating milestone achievements.

Undertake SWOT analysis to arrive at your business 1de&0§'@;§ 02

product/service. T

Generate business ideas(product/service) for intraprefgyfialéing 02*
MKSI
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.. | Approx.
. S. Practical Outcomes (PrOs) Unit II){prs.
No. No. .
Required
entrepreneurial opportunities through brainstorming.
4 Undertake self-assessment test to discover your entrepreneurial II 02
traits.
5 Identify the business opportunity suitable for you. 11 02
6 Arrange an exhibition cum sale of products prepared out of I 02
waste,
7 Survey industries of your stream, grade them according to the 02
level of scale of production, investment, turnover, pollution to II
prepare a report on it.
8 Visit a bank/financial institution to enquire about various funding | III 02
schemes for small scale enterprise.
9 Collect loan application forms of nationalise banks/other 111 02
financial institutions.
10 Compile the information from financial agencies that will help 11 02%
you set up your business enterprise.
11 Compile the information from the government agencies that will 1 02
help you set up your business enferprise. (
12 Prepare Technological feasibility report of a chosen 111 02
product/service.
| 13 Prepare financial feasibility report of a chosen product/service. m 02
14 Craft a vision statement and enabling mission statements for your | I 02
chosen enterprise.
15 Prepare a set of short term,medium and long term goals for I 02
starting a chosen small scale enterprise
16 Prepare marketing strategy for your chosen product/service. v 02*
17 Compile information about various insurance schemes covering v 02
different risk factors.
18 Organize a funfair of your class and write a report of profit/loss \Y% 02
19 Find the breakeven point for the business idea chosen by you. \Y% 02
20 Arrange a discussion session with your institute’s pass out \Y% 02
students who are successful entrepreneurs.
21 Prepare a business plan for your chosen small scale enterprise \Y 02*
Total 42
Note:

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added to
attain the COs and competency. A judicial mix of minimum 12 or more practical need to be
performed, out of which, the practicals marked as ‘*’ are compulsory, so that the student
reaches the ‘Precision Level’ of Dave’s ‘Psychomotor Domain Taxonomy’ as generally
required by the industry.

ii. The ‘Process’ and ‘Product’ related skills associated with each PrO is to be assessed
according to a suggested sample given below:

Sample Products that can be manufactured under SME

1. Badges cloth embroidered and metals /53;‘?% I
M . g g . .
2. Bags of ali types i.e. made of leather, cotton, canvas, "E}ju‘t‘ etc ng kit bags,
mail bags, sleeping bags and water-proof bag /};’E;’
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Rl

AN

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44.
45.
46.
47.
48.

Bandage cloth :

Basket cane (Procurement can also be made from State Forest Corpn. and State
Handicrafts Corporation)

Bath tubs of plastic

Battery Charger

Belt leather and straps

Bolts and Nuts

Boot Polish

Brooms

Domestic Brushes of different types

Buckets of all types of plastic

Button of all types

Chappals and sandals

Cleaning Powder

Cloth Covers for domestic use

Cloth Sponge

Coir mattress cushions and matting

Cotton Pouches

Curtains mosquito

Domestic Electric appliances as per BIS Specifications: Toaster Electric, Elect. Iron,

-Hot Plates, Elect. Mixer, Grinders Room heaters and convectors and ovens

Dust Bins of plastic
Dusters Cotton all types except the items required in Khadi

Electronic door bell

Emergency Light (Rechargeable type)

Hand drawn carts of all types

Hand gloves of all types

Hand numbering machine

Hand Pump

Hand Tools of all types

Handles wooden and bamboo (Procurement can also be made from State Forest
Corpn. and State Handicrafts Corporation)

Haver Sacks

Honey

Invalid wheeled chairs.

Iron (dhobi)

Lamp holders

Letter Boxes

Nail Cutters

Oil Stoves (Wick stoves only)

Paper conversion products, paper bags, envelops, Ice-cream cup, paper cup and
saucers and paper Plates

Pickles, Chutney and Pappads

Pouches for various purposes

Safe meat and milk

Safety matches

Safety Pins (and other similar products like paper pins, sta
Shoe laces ' -
Sign Boards painted
Soap Liquid
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49..

50.
51.
52.

Spectacle frames
Steel Chair
Umbrellas
Utensils all types

Sample Services that can be offered under SME

1. Marketing Consultancy
2. Industrial Consultancy
3. Equipment Rental & Leasing
4. Typing Centres
5. Photocopying Centres (Zeroxing)
6. Industrial photography
7. Industrial R & D Labs.
8. Industrial Testing Labs.
9. Desk Top publishing
10. Advertising Agencies
11. Internet Browsing/Setting up of Cyber Cafes
12. Auto Repair, services and garages
13. Documentary Films on themes like Family Planning, Social forestry, ener gy
conservation and commercial advertising
4. Laboratories engaged in testing of raw materials, finished products
15. 'Servicing Industry’ Undertakings engaged in maintenance, repair, testing or
electronic/electrical equipmcnt/ instruments i.e. measuring/control instruments
servicing of all types of vehicles and machinery of any description including
televisions, tape recorders, VCRs, Radios, Transformers, Motors, Watches.
16. Laundry and Dry Cleaning
17. X-Ray Clinic
18. Tailoring
19. Servicing of agriculture farm equipment e.g. Tractor, Pump, Rig, Boring Machines.
20. Weigh Bridge
21. Photographic Lab
22. Blue printing and enlargement of drawing/designs facilities
23. ISD/STD Booths
24. Teleprinter/Fax Services
25. Sub-contracting Exchanges (SCXs) established by Industry Associations.
26. Coloured or Black and White Studios equipped with processing laboratory.
277. Ropeways in hilly areas.
28. Installation and operation of Cable TV Network:
29. Operating EPABX under franchises
30. Beauty Parlours
31. Creches.
S. No. | Performance Indicators Weightage in %
1 Leadership skills 20
2 Team work 20
3 Lateral/creative thinking 10
4 | Observations and recording 10 )
5 Self learning o] 20
6 Answer the samplec questions 10
7 Subinission of report in time 10
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S.No. | Performance Indicators Weightage in %

Total

100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based
experiences: o
a. Follow safe practices
Practice good housekeeping
Practice energy conservation
Demonstrate working as a leader/a team member
Maintain tools and equipment
Follow ethical practices.

o ae o

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s ‘Affective Domain Taxonomy’ should gradually increase as planned
below: ‘ :

e “Valuing Level’ in 1% year

e  ‘Organising Level” in 2" year

¢ ‘Claracterising Level” in 3 year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher 1n uniformity in’
conduct of experiments, as well as aid to procure equipment by authorities concerned.

S. . . oo | PrO.
No. Equipment Name with Broad Specifications No.
1 Seminar Hall equipped with conference table,chairs and multimedia facilities All
Modern desktop Computer with internet connection. All

8. UNDERPINNING THEORY COMPONENTS
The following topics are to be taught and assessed in order to develop the sample UOs given
below for achieving the COs to attain the identified competency. More UOs could be added.

Unit Unit Outcomes Topics and Sub-topics
(In cognitive domain)

Unit -1 la. Describe the procedure to Entrepreneurship as a career
Entrepreneu evaluate your Traits of successful intrapreneur/
rship entrepreneurial traits as a entrepreneur: consistency, creativity,
Developmen career option for the given initiative, independent decision
t - Concept product to be manufactured making, assertiveness, persuasion,
and Scope or services to be rendered. persistence, information seeking,

1b. Explain the given terms handling business communication,
related to Entrepreneurship commitment to work contract, -
lc. Describe the salient features calculated risk taking.

of the resources required for
starting the specified
enterprise.

.3 Entreprencussh:
. A

e in foeal and
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Unit Unit Outcomes Topics and Sub-topics
(In cognitive domain)
1d. Identify the characteristics 1.5 Types of enterprises and their features
for a given type of : manufacturing, service and trading.
enterprise. 1.6 Steps in setting up of a business.
Unit-11 2a. Arrive at a business 2.1 Product/Service selection: Process,
Entrepreneu opportunity on the basis of core competence, product/service life
rial given data/circumstances cycle, new product/ service
Opportuniti with justification. “development process, mortality
es and 2b. Describe the scheme(s) curve, creativity and innovation in
selection offered by the government product/ service modification /
process for starting the specified development.
enterprise. 2.2 Process selection: Technology life
2c. Suggest a suitable place for cycle, forms and cost of
setting up the specified transformation, factors affecting
enterprise on the basis of process selection, location for an
given data/circumstances industry, material handling.
with justification. 2.3 Market study procedures:
2d. Suggest the steps for the questionnaire design, sampling,
selection process of an market survey, data analysis
enterprise for the specified | 2.4 Getting information from concerned
product or service with stakeholders such as Maharashtra
justification. Centre for Entrepreneurship
2e. Describe the market study Development[MCED], National
procedure of the specified Institute for Micro, Small and
enterprise. Medium Enterprises [NI-MSME],
Prime Minister Employment
Generation Program [PMEGP],
Directorate of Industries[DI], Khadi
Village Instries Commission[KVIC]
Unit - III 3a. Describe the support system | 3.1 Categorisation of MSME, ancillary
Support required for the specified industries
Systems enterprise. 3.2 Support systems- government

3b.

3c.

3d.

Describe the help provided
by the government agencies
for the specified
product/service.

Describe the help provided
by the non-governmental
agencies for the specified
product/service.

Compute the breakeven
point for the specified
business enterprise, stating

the assumptions made.

33

34

agencies: MCED, NI-MSME,
PMEGP,DI, KVIC

Support agencies for entrepreneurship
guidance, training, registration,
technical consultation, technology
transfer and quality control,
marketing and finance.

Breakeven point, return on
investment and return on sales.

MSBTE — Final Copy Dt. 20.04.2021

Page 7 of 11

MKSI




Entreprencurship Development

Course Code: 22032

Unit Unit Qutcomes Topics and Sub-topics
(In cognitive domain)
UNIT IV 4a. Justify the importance of the | 4.1 Sources of Product for Business :
Business business plan for the given Feasibility study
Plan product/service. 4.2 Ownership, Capital, Budgeting,
Preparation | 4b. Explain the key elements for Matching entrepreneur with the
the given business plan with project , feasibility report preparation
respect to their purpose/size and evaluation criteria
4c. Prepare the budget for the 4.3 Business plan preparation
given venture.
4d. Prepare the details of the
given component of the
given startup business plan.
Unit -V Sa. Justify the USP of the given | 5.1 Unique Selling Proposition [U.S.P.]:
Managing product/ service from Identification, developing a marketing
Enterprise marketing point of view. plan.

5b.

5c.

5d.

Se.

Formulate a business policy
for the given
product/service.

Choose the relevant
negotiation techniques for
the given product/ service
with justification.

Identify the risks that you

may encounter for the given
type of business/enterprise
with justification.

Describe the role of the
incubation centre for the
given product/service.

5.2

5.3

5.4

Preparing strategies of handling
business: policy making, negotiation
and bargaining techniques.

Risk Management: Planning for
calculated risk taking, initiation with
low cost projects, integrated futuristic
planning, angel investors, venture
capitalist.

Incubation centres: Role and
procedure.

Note: To attain the COs and competency, above listed UOs need to be undertaken to achieve
the ‘Application Level’ of Bloom’s ‘Cognitive Domain Taxonomy’.

9. SUGGESTED STUDENT ACTIVITIES

Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:

e oo o

Develop two products from household waste (attach photographs).
Download product development and innovative films from internet.
Prepare a collage for "Traits of successful entrepreneurs'.

Invite entrepreneurs, industry officials, bankers for interaction.

Identify your hobbies and interests and convert them into business idea.
Convert you project work into business.
Choose a product and design a unique selling preposition, brand name, logo,
advertisement (print, radio, television), jingle, packing, packagl
h. Develop your own website. Share your strengths and W@i&knﬁss«@
time bound goals and monitor them on the website. ;

label for it.
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10.

Choose any advertisement and analyse its good and bad points.

Decide any product and analyse its good and bad features.

Select any product and prepare its cost sheet.

Choose any product and study its supply chain.

Arrange brainstorming sessions for improvement of any product.

Study schemes for entrepreneurship promotion of any bank.

Visit industrial exhibitions, trade fairs and observe nitty-gritty of business.

Open a savings account and build your own capital.

Organise industrial visit and suggest modifications for process improvement.
Interview at least four entrepreneurs or businessman and identify Charms of
entrepreneurship and Traits of successful entrepreneurs.

Analyse case studies of any two successful entrepreneurs.

Perform a survey and identify local resources available for setting up of an enterprise.
Engage in marketing of products.

Carry out a demand supply gap analysis for a particular product.

Organise a prototype development competition.

Arrange fairs, events in the institute and try for sponsorships.

Select any performance criteria and continuously compete with yourself.

On any performance criteria continuously compete with others.

. Foresee your dream and make a long term plan for its accomplishment.

. Dream for something unique and make a write-up.

. Read articles, books on creativity. &

. Using morphological analysis technique, reduce cost or increase quality of a product.

. Conduct a market survey for a project. Collect data on machinery specifications, price,

output/hr, power consumption, manpower requirement, wages, raw material
requirement, specification, price, competitor’s product price, features, dealer
commissions, marketing mix.

Prepare a business plan and organize a business plan competition.

Select a social cause, set objectives, plan and work for its accomplishment.
Videograph as many as possible from the above and upload on your website,
YouTube, facebook.

SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)

These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:

a.

b.

kb

Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.

‘L’ in item No. 4 does not mean only the traditional lecture method, but different types
of teaching methods and media that are to be employed to develop the outcomes.
About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs/UOs through classroom presentations (see implementation
guideline for details).

With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.

Use Flash/Animations to explain various maintenances techniquies.

Guide student(s) in undertaking micro-projects.

Instructors should emphasise more on deductive learnings oStudents should learn to

recognise, create, shape opportunities, and lead teams‘*’féf’ 516V1d economic-social
value to society. - ,
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11.

Business simulations should be used to enhance behavioural traits of successful
intrapreneurs and entrepreneurs amongst students. Emphasis should be on creating
entrepreneurial society rather than only setting up of enterprise.

They must be encouraged to surf on net and collect as much information as possible.
Each student should complete minimum twenty activities from the suggested list.
Minimum possible guidance should be given for the suggested activities.

Students should be promoted to use creative ideas, pool their own resources, finish
their presentation, communication and team skills.

Alumni should be frequently invited for experience sharing, guiding and rewardmg
students.

Display must be arranged for models, collages, business plans and other contributions
so that they motivate others. :

SUGGESTED MICRO-PROJECTS

One Business Plan as a micro-project is planned to be undertaken by a student assigned to
him/her in the beginning of the semester. S/he should submit it by the end of the semester to
develop the industry oriented COs. Each student will have to maintain dated work diary
consisting of individual contribution in the project work and give a seminar presentation in
the middle of the semester and one at the end of the semester before submission of the project
proposal incorporating the concepts taught during semester. The total duration of the micro-
project should not be less than 16 (sixteen) student engagement hours during the course.

12. SUGGESTED LEARNING RESOURCES
S. Title of Books Author Publication
No.
1 The Entrepreneurial Instinct : How | Mehta, McGraw-Hill Education, New
Everyone Has the Innate Abilityto | Monica Delhi, 2012, ISBN 978-0-07-
Start a Successful Small Business 179742-9
2 Entrepreneurship Hisrich, R. McGraw-Hill Education, New
D. Delhi, 2013 ISBN-13: 978-
1259001635
3 Part I Readings in Sareen, S.B. | Entrepreneurship Development
Entrepreneurship Education Institute of India (EDI), GOI,
Ahmedabad, 2016, ISBN 978-
0078029196 ..
4 Reading Material of Gujral, Entrepreneurship Development
Entrepreneurship Awareness Raman Institute of India (EDI), GOI, 2016
Camp : Ahmedabad,
5 Product Design and Chitale, A K | PHI Learning, New Delhi, 2014;
Manufacturing ISBN: 9788120348738
6 Entrepreneurship Development | Charantimath, | Pearson Education India, New
Small Business Entrepreneurship | Poornima Delhi; ISBN: 9788131762264
7 Entrepreneurship Development: | CPSC, Tata Mc-Graw Hill, New Delhi,
Special edition for MSBTE Manila '
8 Entrepreneurship and Small Khanka, S.S. | S.Chand and Sons, New Delhi,
Business Management ISBN: 978-93-5161-094-6
9 Entrepreneurship Development | S, Anil NewAga;pternatlonal New
Kumar ihfﬁ? S
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13. SUGGESTED SOFTWARE/LEARNING WEBSITES
1 | MCED Books links http://www.meed.nic.in/Udyojak Special .aspx?1
inktype=Udyojak
2 | MCED Product and Plan Details http://www.mced.nic.in/allproduct.aspx
3 | The National Institute for
Entrepreneurship and Small Business | http://niesbud.nic.in/Publication.html
Development Publications
4 | Courses : The National Institute for
Entrepreneurship and Small Business | http://niesbud.nic.in/docs/ Istandardized.pdf
Development
5 | Entrepreneur.com https://www.entrepreneur.com/lists
6 https://www.nabard.org/content1.aspx?id=23an
GOVT. SPONSORED SCHEMES deatid=23andmid=530
7 NABARD - Information Centre http§:/iwww.nabard.org/Tenders.aspx?cid=501
andid=24
8 hitp://www.nabard.org/content].aspx?id=8and
NABARD —What we Do catid=8andmid=488
9 | Market Review http://www.businesstoday.in/markets
10 | Start Up India http://www.startupindia.gov.in/pdffile.php?title
=Startup%20India%20Action%20Planandtype
=Actionandg=Action%20Plan.pdfandcontent t
ype=Actionandsubmenupoint=action
11 | About - Entrepreneurshi 1 .
Developmen t?ns titute of}? India (EDII) http://www.ediindia.org/institute.html
12 | EDII - Centres http://www.ediindia.org/centres.html
13 | EDII - Publications http://www.ediindia.org/publication.html
14 | Business Plans: A Step-by-Step Guide | https://www.entrepreneur.com/article/247574
15 | The National Science and Technology
Entrepreneurship Development Board | http://www.nstedb.com/index.htm
(NSTEDB)
16 | NSTEDB - Training hitp://www.nstedb.com/training/training.htm
17 | Tata Exposures http://www.tatasocial-in.com/project-exposure
18 | Ministry Of Micro, Small And http://www.demsme.gov.in/schemes/TEQUPD
Medium EnterpriseS etail.htm
19 | List of Business Ideas for Small Scale https://smallb.sidbi.in/%20/thinking-starting-
Industry business/big-list-business-ideas-small-business
20 | Thinking of Entrepreneurship https://smallb.sidbi.in/entrepreneurship-
stage/thinking-entrepreneurship
21 | List of services for Small Scale http://www.archive.india.gov.in/business/Indus
Industry try_services/illustrative.php
22 | NSIC Schemes and Services http://www.nsic.co.in/SCHSERV.ASP
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- Program Name : Diploma in Mccharical bwmeelmﬂ/PIastxc Engineering / Mechatronics
Program Code :ME/PS/ MK
Semester : Fifth

Course Title f:ohd Modellng and Additive Manufacturing

Course Code

1. RATIONALE

Mechanical, Plastic, Automobile and allied Industries need to build model based applications
which are being developed using “solid modeling software”. This course deals with concepts
of solid modeling to enhance solid modeling skills of diploma students. This course will
enable the students to inculcate solid modeling and additive manufacturing concepts and
methodology to solve engineering problems.

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:
e Develop 'Solid Models' of given machine components using any parametric CAD
software. R

3. COURSE OUTCOMES (CQs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the foilowing industry oriented
COs associated with the above menticned competency:
a. Prepare 2D Drawing using skeicher workbench of any parametric CAD software.
b. Generate 3D Solid models from 2D sketch using Part workbench of any parametric
CAD software.
c. Prepare assembly of part models using Assembly workbench of any parametric CAD
software.
d. Generate orthographic views of 3D solid models/assemblies using drafting workbench
of any parametric CAD software.
e. Plot a drawing for given part model/assembly.
f.  Print components using 3D Printer/Rapid prototyping machine.

4. TEACHING AND EXAMINATION SCHEME

Tsﬁf‘:::::g Examination Scheme
Credit Theory Practical
L] e | e [ ESE PA Total ESE PA Total
Hrs. |Max |Min | Max | Min | Max| Min| Max Min Max | Min | Max | Min
-1 - 4 4 - = =] == | 50# | 20 | 50~ | 20 | 100 | 40

(*): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment to
Jacilitate integration of COs and the remaining 20 marks is the average of 2 iests to be taken

during the semester for the assessment of the cognitive domain U()s required. for the
attainment of lhe C()s v

I; C — Credit,
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5. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)
This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the
course, in all domains of learning in terms of the industry/employer identified competency
depicted at the centre of this map.

" “Topic 4.3 User
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Topic 5.2
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(TP st N

1‘.. .
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Laderne ..,.'.‘
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L _“_“' ______ 5, drawings using 3D & (..__.-o"- -“-..,f_'
S'---""‘ e, modeling .““"A Lt Topic 1.1 - .,
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Circle, Arc, o
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- Topic 6.5- ~
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treasann” vesvee anal,

Topic 2.1
N Working in 3D
Teal environment: Creating
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Figure 1 - Course Map

6. SUGGESTED PRACTTCALS/ EXERCISES
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Practical Cutcomes (PrOs)

Unit

Approx.
Hrs.
Required

Prepare drawing te@]ate consisting of Name plate boundary lines
and projection symbol.

02

Draw and print two simple 2D geometries using sketcher
commands

LV

02%

Draw and print two complex 2D geometries using sketcher
commands

LV

02

Draw and print the given two simple 3-D drawings using 3D
modeling commands

1LV

02*

Draw and print the production drawing of the 3D part models of
individual components of Bench vice / Drill Jig / Screw Jack / Tool
Post / any assembly consisting of at least five parts.(Problem-I)

ILv

02

Draw and print the production drawing of the 3D part models of
individual components of Bench vice / Drill Jig / Screw Jack / Tool
Post / any assembly consisting of at least five parts. (Problem -1
continued)

ILV

02

Draw and print the production drawing of the 3D part models of
individual componenis of Bench vice / Dyill Jig / Screw Jack / Tool
Post / any assemibly cousisting of at ieast five parts. (Problem -1
continued) -

ILV

02

Draw and print the production drawing of the 3D part models of
individual components of Bench vice / Drill Jig / Screw Jack / Tool
Post / any assembly consisting of at least five parts. (Problem -1
continued)

I,V

02

Assemble and print the orthographic views of the assembly, bill of
materials of Bench vice / Drill Jig / Screw Jack / Tool Post / any
assembly consisting of at least five parts. (Problem - I)

11,
IV,

02

10.

Assemble and print the orthographic views of the assembly, bill of
materials of Bench vice / Drill Jig / Screw Jack / Tool Post / any
assembly consisting of at least five parts. (Problem — I continued)

I,
IV,

02

11.

Draw and print the production drawing of the 3D part models of
individual components of Bench vice / Drill Jig / Screw Jack / Tool
Post / any assembly consisting of at least five parts.(Problem - II)

1LV

02

12.

Draw and print the production drawing of the 3D part models of
individual components of Bench vice / Drill Jig / Screw Jack / Tool
Post / any assembly consisting of at least five parts. (Problem - II
continued)

1LV

02

13.

Draw and print the production drawing of the 3D part models of
individual components of Bench vice / Drill Jig / Screw Jack / Tool
Post / any assembly consisting of at least five parts. (Problem - II
continued)

1LV

02

14.

Draw and print the production drawing of the 3D part models of
individual components of Bench vice / Drill Jig / Screw Jack / Tool
Post / any assembly consisting of at least five parts. (Ploblem I
continued)

I, V

02

15.

Assemble and print the orthographic views of the assetnb

02

materials of Bench vice / Drill Jig / Screw Jack / TO@I“F
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. - .. | Approx.
S. Practical Outcomes (PrOs) Un*t . [_I)Lfrs.
No. No.. . -
Required
assembly consisting of at least five parts. (Problem - II) \'A '
16. | Assemble and print the orthographic views of the assembly, bill of | III, 02
materials of Bench vice / Drill Jig / Screw Jack / Tool Post / any v, -
assembly consisting of at least five parts. (Problem — II continued) \%
17. | Print simple component using 3D printer / Rapid prototyping VI 02
machine. ’
18. | Print a complex component using 3D printer / Rapid prototyping VI 02
machine. (Problem —I) )
Total 36

Note

i. A suggestive list of PrOs is given in the above table: More such PrOs can be added to
attain the COs and competency. A judicial mix of minimum 12 or more practical need to be
performed, out of which, the practicals marked as “*’ are compulsory, so that the student
reaches the ‘Precision Level’ of Dave’s ‘Psychomotor Domain Taxonomy’ as generally
required by the industry.

ii. The ‘Process’ and ‘Product’ related skills associated with eac/z Pro is 10 be assessed.v
according 10 a suggested sample given below: ‘ g ‘

S. No. | Performance Indicators R Weightage
o . in %
1 Use of proper commands 40
2 Completion of drawing with minimum size of model tree 20
3 Generation and printing of drawing views, tables, etc. and their 20
arrangement on different sheet sizes.
4 Able to answer oral questions. 10
5 Completion of work in time. 10
Total 100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based
experiences:

Follow safety practices.

Practice good housekeeping.

Practice energy conservation.

Handle solid modeling software car efully

Plan for creation of solid model.

Demonstrate working as a leader / a team member.

Maintain software tools and equipment.

Follow ethical practices.

=

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s ‘Affective Domain Taxonomy’ sho% ngdﬁﬁlifﬁg crease as planned
below: <

Y

e ‘Valuing Level” in 1* year
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e ‘Organising Level” in 2" year and
e ‘Characterising Level’ in 3" year

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major -equipment with broad specification mentioned here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by authorities concerned.

1‘?(;. Equipment Name with Broad Specifications Exlg\)lt(.).Sr.
1 | Hardware: Personal computer, (i3/ 15 or higher), RAM minimum 4 For all
GB, A3 / A4 size printer / plotter. Display-wide Screen preferably. Experiments
2 | Operating system: Windows XP/Windows 7/ Windows 8/Windows 10
or higher.
3 | Software: Any parametric solid modeling software.
4 | 3D printer / Rapid prototyping Machine. 17,18

8. UNDERPINNING THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop UOs for
achieving the COs to aitain the identified competency.

Unit - Major Learning Outcomes T opws ‘and Sub- -topics
(in cognitive domain)
Unit-- 1 1o, Describe the given sketcher 1.1 Drawing tocl: Ling, Rectangle, Circle,
Working commands. Arc, Ellipse, Spline, etc.
in 2D ib. Demonstrate the g g,xven modify 1.2 Editing tool: Trim, Extend, Erase,
environm commands. Mirror, etc.
ent. le. Apply dimensioning and 1.3 Modify tool: Chamfer, Fillet, Copy,
Constraints Move, etc.

1.4 Linear, angular dimensions.

1.5 Dimensioning constraint and
Geometrical constraint.

1.6 Drawing template: prepare drawing
template consisting of Name plate
boundary lines and projection symbol.

Unit— IT 2a. Prepare 3D models for the parts 2.1 Working in 3D environment: Creating
Developm of the given assembly using 3D Solid Models of simple machine
ent of different commands with parts.
Solid minimum tree. 2.2 Part tool: Extrude, Hole, Revolve, Rib,
Models. 2b.Describe intersection of the given Sweep, Swept blend, Pattern, etc.
Solid. 2.3 Part Editing tool: Trim, Extend, Erase,
2c¢. Prepare production drawing for Mirror,
the given 3D part model / 2.4 Part Modify tool: Chamfer, Round,
assembly. Copy, Move, Draft, etc.

2.5 Intersect 2 solid components by inserting
new body option. Boolean operations:
Union, subtract, intersection.

R0 OF
Unit-JJI Ba. Use of assembly tools to prepare 3.1 Assem j@f"}ﬁré‘ivmg\@%@paratlon of
Cen:puter assembly using given 3D solid assem; “dr a®ing by u'smg assembly
aided models. conmga ‘ )
=
)
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Unit Major Learning Outcomes -Topies and Sub-topics
(in cognitive domain)
Assembly |3b. Use of explode command for the [3.2 Exploded view: Explode the assembly.
given assembly.
Unit-IV  4a. Use drawing module to create 4.1 Orthographic projections: Generate
Drafting orthographic views for the given orthographic projections of the
of 3D assembly. assembly.
assembly H4b. Generate Bill of material for 4.2 Bill of material: Prepare part list table.
given assembly Drawing.
Unit -V  Sa. Use different settings for plotting. [5.1 Printer selection, paper size, orientation.
Plotting [Sb. Use printer to plot drawing on A3 |5.2 Page set up. '
or A4 size sheet. '
Unit-VI  6a. Describe the process of Additive | 6.1 Additive manufacturing: 3D printing,’
Additive manufacturing. Rapid prototyping.
Manufac [6b. Study construction and working 6.2 File format: STL (Stereo
turing of 3D printer / Rapid ‘ Lithography).
prototyping machine. 6.3 3D printer software: part import,
6¢. Describe materials use for 3D orientation, processing and printing.
printer / Rapid prototyping : =
|  machine.

Note: To attain.the COs and competency, above listed UOs need to -be.undertaken 10 achzeve
the ‘Application Level and above of Bloom’s ‘Cognitive Domam Taxonomy’

10.

SUGGESTED STUDENT ACTIVITIES

Other than the classroom and laboratory learning, following are the suggested student-related

co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:

a.

®

11.

Prepare journals based on practical performed in laboratory.

b. Give seminar on relevant topic.
c.
d. Prepare

Library/E-Book survey regarding ‘Solid modeling’ used in manufactuung » industries.
power  point  presentation or  animation for  drafting/solid
modeling/assembly/exploded view/3D printing. ‘

List applications of 3D printing.

Visit to institute/industry having 3D printer/Rapid Prototyping machine.

SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)

These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:

a.

b.

Massive open online courses (MOOCYs) may be used to teach various topics/sub
topics.

‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.
About 15-20% of the topics/sub-topics which is relatively lanEl or descriptive in
nature is to be given to the students for self- due;te(lxi)fémv:ﬁ%and assess the
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development of the COs through classroom presentations (see implementation
guideline for details). _
d. With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.
Guide student(s) in undertaking micro-projects.
Correlate subtopics with actual design and additive manufacturing.
Use proper equivalent analogy to explain different concepts.
Use Flash/Animations to explain 3D printing and Rapid prototyping manufacturing
methods.

50 o

12.  SUGGESTED MICRO-PROJECTS
Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project are
group-based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contributes to the projects of the industry. In special situations where groups have to
be formed for micro-projects, the number of students in the group should not exceed three.
The .micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more
- COs which arz in fact, an integration of PrOs, UOs and ADOs. Each student will have to

BT St o walkediary consisting of individual contribatich in tie project work and give a

serninar presentation of it before submission. The total duration of the micro-project should not
be less than 16 (sixteen) student engagement hours during the course. The student ought to

- subntit nrcrs-project by the end of the semester 1o develop the industry oriented COs.
- A suggestive list of micro-projects are given here. Similar micro-projects could be
added by the concerned faculty:
a. 2D drawing: Each student will collect one or two drawings from the nearby
industry/workshop and prepare a 2D drawing from it.
b. 3D model: Each student will identify a small assembly from the institute
workshop/laboratory. Measure the dimensions of cach part and prepare sketches.
Using sketches prepared 3D model of parts and assembly. Plot the assembly and detail
drawings. (eg. Bench vice, Machine vice, Tool post, Couplings, Joints, Bearings etc.)
c. 3D printing/RPT: Each student will visit a nearby institute/industry. Collect
- information regarding troubleshooting of 3D printer/Rapid prototyping machine and
prepare a report.

13. SUGGESTED LEARNING RESOURCES

1\%}. Title of Book Author _ Publication

1 | CATIA V5R17 for Sham Tickoo Softcover, Cadcim Technologies
Designers B

2 | Pro/Engineer Wildfire | Sham Tickoo Softcover, Cadcim Technologies
for
Designers

3 | Solid Works For Sham Tickoo Softcover, Cadcim Technologies
Designers
Release 2006 760 OF TR

4 | Autodesk Inventor for | Sham Tickoo Svltco “adeim Technologies
Designers: Release 10 : /e
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I\i; Title of Book Author Publication
5 | NX 4 for Designers Sham Tickoo, Soft_co‘ver, Cadcim Technologies
Deepak Maini o , :
6 | Solid Edge V19 for Sham Tickoo, Softcover, Cadcim Technologies
Designers Deepak Maini c :
7

14. SOFTWARE/LEARNING WEBSITES
http://www.solidworks.in/sw/products/3d-cad/3d-solid-modeling.htm
http://web.iitd.ac.in/~hegde/cad/lecture/L.30_solidmod_basics.pdf
https://en.wikipedia.org/wiki/Solid_modeling . )
http://npkauto.com/solid-modeling/ .
https://www.youtube.com/watch?v=vjX4PDJcFOI
https://www.youtube.com/watch?v=5BDHS4FN2-
hitps://www.youtube.com/watch?v=J]jKs-1ePIPY .

o o o o
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