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COURSE FILE CONTENT
Vision and Mission statements of the Institute and Department.
PEOs, PSOs and PO statements.
VTU, College and Department Calendar.

Time Table. (Department and Individual time table)
Syllabus copy
COs, CO-PO and CO-PSO Mapping and Justification.

. Students List (Students Attendance Register).

Course Plan
Course Execution Summary

Course Assessment and Evaluation scheme.

. Assignment Questions-I, 1L, 111
. Internal Assessment Test L, IL, III (Question Papers)

Internal Assessment Test — I, IL, III — Scheme of Evaluation.

Internal Assessment Test I, II, III Performance Analysis.

Remedial and Tutorial Classes information (If any)

Final Internal (IA) - CIE and External —SEE Marks.

VTU Question papers. :

Course Exit Survey.

. Course Self Assessment Report.
. Final Result Analysis
. Direct and Indirect Attainment of COs, POs and PSOs.

CO Attainment Gap Analysis.

. Action taken report (ATR) on Gap Analysis.

Content beyond syllabus.

. Instructor report (Innovative Practices)

. Any other related documents.
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VISION AND MISSION OF THE INSTITUTE AND DEPARTMENT

VISION OF THE INSTITUTION
To Produce Professionally Excellent, Knowledgeable, Globally Competitive and Socially

Responsible Engineers and Entrepreneurs.

MISSION OF THE INSTITUTION

M1 | To Provide Quality Education in Engineering and Management.

To Establish a Continuous Industry-Institute Interaction, Participation and
Collaboration to Contribute Skilled Engineers.

M2

M3 To Develop Human Values, Social Values, Entrepreneurship Skills and Professional

Ethics among the Technocrats.

M4 To Focus on Innovation and Development of Technologies by Engaging in Cutting

Edge Research areas.

VISION OF THE DEPARTMENT
To Produce Professionally Excellent, Knowledgeable, Globally Competitive, Socially

Responsible Mechanical Engineers and Entrepreneurs.

MISSION OF THE DEPARTMENT

M1 | To provide quality education in Mechanical Engineering and Management.

To establish a continuous industry - institute interaction, participation and collaboration to

contribute skilled Mechanical Engineers.

To develop human values, socio-ethical values, enfrepreneur skills and professional ethics

among Mechanical Engineers.

M4 To focus on Research & Development (R & D) and Innovative Technologies by engaging

in cutting edge research areas of Mechanical Engineering.
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PROGRAM EDUCATIONAL OBJECTIVES (PEQ’S)

PEOL Graduates of Mechanical Engineering shall Develop Strong Academic Foundation for
Successful Professional Career

PEO2 Graduates of Mechanical Engineering Acquires skills to excel in the area of
Mechanical Engineering both in Industries and Academics

Graduates of Mechanical Engineering Possess awareness towards Higher Education,
R & D and Socio-Ethical values

PEO3

PROGRAM SPECIFIC OUTCOMES (PSO)

PSO 1 |Graduates are able to Design, Analyze and Develop Mechanical Systems.

PSO 2 Graduates are Capable of Developing Research Skills in Self Sustainable Energy

sources and Composite Materials.
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PROGRAM OUTCOMES (PO)
PO1 | Engineering Knowledge App.ly th.e knowl-edjge o.f mathematlcs,' science, engmeenr-lg fux.Jdamentals, and an
engineering specialization to the solution of complex engineering problems.
Identify, formulate, review research literature, and analyze complex engineering
PO2 Problem Analysis problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.
. Design solutions for complex engineering problems and design system
PO3 Design/ Development of | components or processes that meet the specified needs with appropriate
Solutions consideration for the public health and safety, and the cultural, societal, and
environmental considerations.
% Conduct investigations Use research-based knowledge and research methods including design of
q PO 4 experiments, analysis and interpretation of data, and synthesis of the information
of complex problems . . .
to provide valid conclusions.
Create, select, and apply appropriate techniques, resources, and modem
POS5 Modern tool usage engineering and IT tools including prediction and modelling to complex
engineering activities with an understanding of the limitations.
Apply reasoning informed by the contextual knowledge to assess societal, health,
PO 6 | The engineer and society | safety, legal and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.
Environment and Understand the impact of the professional engineering solutions in societal and
PO7 R environmental contexts, and demonstrate the knowledge of, and need for
sustainability .
sustainable development.
POS Ethics Apply ethical princil?les afnd commit to professional ethics and responsibilities
{C and norms of the engineering practice.
‘
PO Y Individual and team Function effectively as an individual, and as a member or leader in diverse
work teams, and in multidisciplinary settings.
Communicate effectively on complex engineering activities with the engineering
PO 10 Communication cox.nmunity and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations,
and give and receive clear instructions. :
Project management and Demonstrate knowledge and understanding of the engineering and management
PO 11 finance principles and apply these to one's own work, as a member and leader in a team,
to manage projects and in multidisciplinary environments.
Recognize the need for, and have the preparation and ability to engage in
PO 12 Life-long learning Independent and life-long learning in the broadest context of technological
change.
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SYLLABUS COPY 2020-21

ADDITIVE MANUFACTURING-17MES82

Module 1 Imtroduction to Additive Manufacturing: Introduction to AM, AM
evolution, Distinction between AM & CNC machining, Advantages of AM, AM process chain:
Conceptualization, CAD, conversion to STL, Transfer to AM, STL file manipulation, Machine
setup, build , removal and clean up, post processing. Classification of AM processes: Liquid
polymer system, Discrete particle system, Molten material systems and Solid sheet system. Post
processing of AM parts: Support material removal, surface texture improvement, accuracy
improvement, aesthetic improvement, preparation for use as a pattern, property enhancements
using non-thermal and thermal techniques. Guidelines for process selection: Introduction,
selection methods for a part, challenges of selection AM Applications: Functional models, Pattern
for investment and vacuum casting, Medical models, art models, Engineering analysis models,
Rapid tooling, new materials development, Bi-metallic parts, Re-manufacturing. Application
examples for Aerospace, defence, automobile, Bio-medical and general engineering industries.

Module 2 System Drives and devices: Hydraulic and pneumatic motors and their
features, Electrical motors AC/DC and their features Actuators: Electrical Actuators; Solenoids,
Relays, Diodes, Thyristors, Triacs, Hydraulic and Pneumatic actuators, Design of Hydraulic and
Pneumatic circuits, Piezoelectric actuators, Shape memory alloys. 10 Hours

Module 3 Polymers & Powder Metallurgy Basic Concepts: Introduction to
Polymers used for additive manufacturing: polyamide, PF resin, polyesters etc. Classification of
polymers, Concept of functionality, Polydispersity and Molecular weight [MW], Molecular
Weight Distribution [MWD] Polymer Processing: Methods of spinning for additive
manufacturing: Wet spinning, Dry spinning. Biopolymers, Compatibility issues with polymers.
Moulding and casting of polymers, Polymer processing techniques General Concepts:
Introduction and History of Powder Metallurgy (PM), Present and Future Trends of PM Powder
Production Techniques: Different Mechanical and Chemical methods, Atomisation of Powder,
other emerging processes. Characterization Techniques: Particle Size & Shape Distribution,
Electron Microscopy of Powder, Interparticle Friction, Compression ability, Powder Structure,
Chemical Characterization Microstructure Control in Powder: Importance of Microstructure
Study, Microstructures of Powder by Different techniques Powder Shaping: Particle Packing
Modifications, Lubricants & Binders, Powder Compaction & Process Variables, Pressure &
Density Distribution during Compaction, Isotactic Pressing, Injection Moulding, Powder
Extrusion, Slip Casting, Tape Casting. Sintering: Theory of Sintering, Sintering of Single &
Mixed Phase Powder, Liquid Phase Sintering Modern Sintering Techniques, Physical &
Mechanical Properties Evaluation, Structure-Property Correlation Study, Modern Sintering
techniques, Defects Analysis of Sintered Components Application of Powder Metallurgy: Filters,
Tungsten Filaments, Self-Lubricating Bearings, Porous Materials, Biomaterials etc. 10 Hours

Module 4 Nano Materials & Characterization Techniques: Introduction:
Importance of Nano-technology, Emergence of Nanotechnology, Bottomup and Top-down
approaches, challenges in Nanotechnology Nano-materials Synthesis and Processing: Methods for
creating Nanostructures; Processes for producing ultrafine powders- Mechanical grinding; Wet
Chemical Synthesis of Nano-materials- sol-gel process; Gas Phase synthesis of Nano-materials
Furnace, Flame assisted ultrasonic spray pyrolysis; Gas Condensation Processing (GPC),
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JUSTIFICATION FOR THE CO WITH THE PO (1-12)

PO1: All the contents of this course are based on the knowledge of science, mathematics and

fundamentals of engineering, therefore the CO1, CO2 and CO3 are mapped with moderate
correlation 2, and only CO4 and COS5 are mapped with high correlation 3.

PO2: The students apply the knowledge of engineering to identify, formulate and anal}-lze the
complex problems. Hence CO4 and COS5 are mapped with moderate correlation 2 and only CO3

is mapped with low correlation 1.

PO3: The students will be able to design and develop the solution for complex engineering
problems that meet the specified needs with appropriate consideration for the public. Therefore

only CO2, CO3, CO4 and CO5 are mapped with moderate correlation 2.

PO4: Students are able to design and develop the mathematical solutions for various complex
problems related to computer integrated manufacturing. Therefore CO4 and COS5 are mapped

with moderate correlation 2 and CO1, CO2 and CO3 are mapped with low correlation 1.

PO5: Students are able to use modern tools for analyzing the complex problems and apply
appropriate technique of real life applications. Therefore all CO1, CO4 and COS are mapped with
high correlation 3 and CO2 and CO3 are mapped with moderate correlation 2.

PO6: Social and health issues are not addressed by any of the modules. Therefore none of the
CO’s is mapped.

PO7: Students are able to understand the impact of the professional engineering solutions in
societal and environmental contexts, and demonstrate the knowledge. Therefore only COl is

mapped with moderate correlation 2.

POS: Students are able to apply ethical principles and commit to professional ethics and

responsibilities for engineering practice. Therefore all CO’s is mapped with moderate correlation
2.

PO9: Team work is not addressed by any of the modules. Therefore none of the CO’s is mapped.

PO10: Communication is not addressed by any of the modules. Therefore none of the CO’s is

mapped.

PO11: Project management and finance is not addressed by any one of the modules. Therefore

none of the CO’s is mapped.
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Staff Name: Dr. Kotresh Sardar | Course Type: Core Sem / Sec: VIII /B Sec
Course Name: Additive Total Number of
. Course Code: C410
Manufacturing Lecture Hours: 50
Sl Topi d | Hours | Assessment
No. opic covere Required | Strategy
1 Introduction to AM, AM evolution, Distinction between AM & CNC 1 LA & FE
machining, Advantages of AM o "
Conceptualization, CAD, conversion to STL, Transfer to AM, STL file
2 . . 2 LA. & F.E.
manipulation
3 Liquid polymer system, Discrete particle system 1 LLA. & F.E.
4 Molten material systems and Solid sheet system. 1 I1.A. & F.E.
Support material removal, surface texture improvement, accuracy 1
S |. . . LA. & F.E.
improvement, aesthetic improvement ‘
6 preparation for use as a pattern, property enhancements using non- 1 LA & FE
thermal and thermal techniques A. & F.E.
7 selection methods for a part, challenges of selection AM Applications: 1
Functional models
Pattern for investment and vacuum casting, Medical models, art 1
8 . . LLA. & F.E.
models, Engineering analysis models
Rapid tooling, new materials development, Bi-metallic parts, Re- 1
9 . L LLA. & F.E.
manufacturing. Application examples
10 | Hydraulic and pneumatic motors and their features 1 LLA. & F.E.
11 | Electrical motors AC/DC and their features Actuators 1 IA. & F.E.
12 | Electrical Actuators; Solenoids 1 I.LA. & F.E.
13 | Relays, Diodes 1 LA. & F.E.
14 | Thyristors, Triacs 1 I.LA. & F.E.
15 | Hydraulic and Pneumatic actuators 1 ILA. & F.E.
16 | Design of Hydraulic cirouits 1 LA. & F.E.
17 | Design of Pneumatic circuits 1 ILA. & F.E.
18 | Piezoelectric actuators 1 ILA. & F.E.
19 | Shape memory alloys 1 I.A. & F.E.
Polyamide, PF resin, polyesters etc. Classification of polymers, 1
20 Concept of functionality LA. &F.E.
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21 Polydispersity and Molecular weight [MW], Molecular Weight 1 LA &F.E
Distribution [MWD] Polymer Processing o o
29 | Methods of spinning for additive manufacturing: Wet spinning 1 I.A. & F.E.
23 | Dry spinning. Biopolymers, Compatibility issues with polymers 1 LA.&F.E.
24 Moulding and casting of polymers, Polymer processing techniques 1 LA. & F.E.
General Concepts
History of Powder Metallurgy (PM), Present and Future Trends of PM 1
25 . . LA. & F.E.
, Powder Production Techniques
2% Mecha'mcal and Chemical methods, Atomisation of Powder, other 1 LA & F.E.
emerging processes
97 Particle Size & Shape Distribution, Electron Microscopy of Powder, 1 LA. & F.E
Interparticle Friction, Compression ability, Powder o "
28 Sintering: Theory of Sintering, Sintering of Single & Mixed Phase 1 LA &F.E
‘Powder, Liquid Phase Sintering Modern Sintering Techniques e "
29 | Defects Analysis of components Application of Powder Metallurgy 1 I.A. & F.E.
.Imponance of Nano-technology, Emergence of Nanotechnology, 1
30 Bottomup and Top-down approaches LA. & F.E.
challenges in Nanotechnology Nano-materials Synthesis and 1
31 Processing LA. & F.E.
39 Processes for producing ultrafine powders- Mechanical grinding; Wet 1 LA & F.E
A Chemical Synthesis of Nano-materials- sol-gel process " A
Gas Phase synthesis of Nano-materials Furnace, Flame assisted 1
33 ultrasonic spray pyrolysis LA. &F.E.
Gas Condensation Processing (GPC), Chemical Vapour Condensation 1
34 | (CcVC). Optical Microscopy LA. & F.E.
35 Scanning Electron Microscopy (SEM), TEM and XRD 1 LA & F.E.
36 | SFMand AFM 1 LA. & F.E.
Electron Probe Micro Analyzer (EPMA) - Introduction, Sample 1
37 preparation . [.LA. & F.E.
38 -Applications and limitations of Characterization Techniques 1 LA. & F.E.
39 Applications and limitations of Characterization Techniques 1 LA. & F.E.
Tntroduction to NC/CNC/DNC machine tools, Classification of NC 1
40 /CNC machine tool LA. &F.E.
41 Advantage, disadvantages of NC /CNC machine tools 1 LA. & F.E.
49 Application of NC/CNC Part programming: CNC programming 1 LA &F.E.
43 Manual part programming Basic Drilling, milling, turning etc. 1 LA. & F.E.
Special part programming, Advanced part programming, Computer 1
44 aided part programming (APT) LA. & F.E.
45 Automa’flon in production system principles and strategies of 1 LA. & F.E.
automation
46 Advanced Automation functions. Levels of Automations 1 1A. & F.E.
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47 Control Technologies in Automation: Industrial control system 1 LA & F.E.
48 Process industry vs discrete manufacturing industries. 1 LA, & F.E.
49 ‘Contingous process and its forms. Other control system components. 1 LA. & F.E.
50
Assessment Strategy:
Seminar

Mention if any other required:

Teaching aﬁd Learning Tools: Blackboard/PowerPoint presentation.

N T ROODIES
e oo |+ — TEXT-BOOKS:

World Scientific, 2003.

edition, 2005.

Applications, PHI, New Delhi, 2008.

Manufacturing, 3rd Edition, Prentice Hall Inc., New Delhi, 2007.
REFERENCE BOOKS:

McGraw Hill 1999.
TEM, SEM, and AEM , Springer, 2005.

Applications, PHI, New Delhi, 2008.

1. Wohler's Report 2000 - Terry Wohlers - Wohler's Association -2000.
2. 2. Computer Aided Manufacturing - P.N. Rao, N.K. Tewari and T.K. Kundra Tata

1. Chua Chee Kai, Leong Kah Fai, “Rapid Prototyping: Principles & Applications”,
2. G Odian Principles of Polymerization, Wiley Inerscience John Wiley and Sons, 4th
3. Mark James Jackson, Microfabrication and Nanomanufacturing, CRC Press, 2005.

4. Powder Metallurgy Technology, Cambridge International Science Publishing, 2002.
C,, 5. P. C. Angelo and R. Subramanian: Powder Metallurgy- Science, Technology and

6. Mikell P Groover, Automation, Production Systems and Computer Integrated

3. 3.Ray F. Egerton , Physical Principles of Electron Microscopy: An Introduction to

4. 4.P. C. Angelo and R. Subramanian: Powder Metallurgy- Science, Technology and
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COURSE EXECUTION SUMMARY 2020-21
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Staff Name: Prof. Dr. Kotresh Sardar Course Type: Core Sem / Sec: 8" B
Course Name: Additive Manufacturing Course Code: 17MES2 Total No. of
Lecture Hours: 50
Max marks: 60 Prerequisites: CAD/CAM, CIM Automation & Robotics
Sk No. Date Time/Period Topic covered _ Remarks
01 26.04.2021 11.30 AM— | Infroduction to AM, AM evolution, Distinction between AM &
o 1230 PM /Il | CNC machining, Advantages of AM
9.30 AM- Conceptualization, CAD, conversion to STL, Transfer to AM, STL
02 27.04.2021 . .
10.30 AM/T | file manipulation
3.30PM- | Conceptualization, CAD, conversion to STL, Transfer to AM, STL
03 28.04.2021 . .
4.30 AM/IIT | file manipulation
o4 | 20042021 | M2OAM= i pol Di icl
f‘j | .04. 12.30 PM /IT iquid polymer system, Discrete particle system
05 01.05.2021 9:30 AM- Molten material systems and Solid sheet system
3 10.30 AM/I aterial sy © ystem.
11.30 AM— | Support material removal, surface texture improvement, accuracy
06 03.05.2021 . ..
1230 PM/IT | improvement, aesthetic improvement
07 04.05.2021 9.30 AM- preparation for use as a pattern, property enhancements using non-
R 10.30 AM/I | thermal and thermal techniques
08 05.05.2021 1130 AM - | selection methods for a part, challenges of selection AM
o 12.30 PM/IT | Applications: Functional models
09 06.05.2021 11.30 AM - | Pattern for investment and vacuum casting, Medical models, art
. 12.30 PM/II | models, Engineering analysis models
9.30 AM- | Rapid tooling, new materials development, Bi-metallic parts, Re-
10 08.05.2021 . . .
10.30 AM/I | manufacturing. Application examples
11.30 AM - . . .
11 10.05.2021 12.30 PMUII Hydraulic and pneumatic motors and their features
12 | 13052021 | D3OAM= by trical motors AC/DC and their features Actuat
IC\ .05. 12.30 PMUII ectrical motors and their features Actuators
(13 | mos20n | SOAM b rical A ; Solenoid
.05. 10.30 AM/I ectrical Actuators; Solenoids
9.30 AM- .
14 15.05.2021 1030 AMII Relays, Diodes
11.30 AM - . .
15 17.05.2021 12.30 PM/IL Thyristors, Triacs
9.30 AM- . .
16 18.05.2021 10.30 AMII Hydraulic and Pneumatic actuators
11.30 AM - . L.
17 19.05.2021 | "0 My Design of Hydraulic circuits
11.30 AM - . L
18 20.05.2021 12.30 PMII Design of Pneumatic circuits
9.30 AM- . . '
19 21.05.2021 1030 AMII Piezoelectric actuators
11.30 AM -
20 24.05.2021 12.30 PMII Shape memory alloys
91 25.05.2021 9.30 AM- | Polyamide, PF resin, polyesters etc. Classification of polymers,
o 10.30 AM/T | Concept of functionality
2 | 26.05.2021 11.30 AM— | Polydispersity and Molecular weight [MW], Molecular Weight
o 12.30 PM/II | Distribution [MWD] Polymer Processing
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10.30 AM/I

11.30 AM - .. . . A
23 31.05.2021 12.30 PM/IE Methods of spinning for additive manufacturing: Wet spinning
9.30 AM- .. . T .
24 01.06.2021 10.30 AMIT Dry spinning. Biopolymers, Compatibility issues with polymers
25 02.06.2021 11.30 AM— | Moulding and casting of polymers, Polymer processing techniques
e 12.30 PM/II | General Concepts
2 03.05.2021 11.30 AM~- | History of Powder Metallurgy (PM), Present and Future Trends of
o 12.30 PM/II | PM Powder Production Techniques
9.30 AM- | Mechanical and Chemical methods, Atomisation of Powder, other
27 05.06.2021 .
1030 AM/T | emerging processes
23 07.06.2021 11.30 AM- | Particle Size & Shape Distribution, Electron Microscopy of
h 12.30 PM/II | Powder, Interparticle Friction, Compression ability, Powder
29 08.06.2021 9.30 AM- | Sintering: Theory of Sintering, Sintering of Single & Mixed Phase
o 10.30 AM/I | Powder, Liquid Phase Sintering Modern Sintering Techniques
11.30 AM - . . .
= 30 09.06.2021 12.30 PMJTE Defects Analysis of components Application of Powder Metallurgy
9.30 AM- | Importance of Nano-technology, Emergence of Nanotechnology,
31 10.06.2021
10.30 AM/1 | Bottomup and Top-down approaches
12 12.06.2021 9.30 AM- | challenges in Nanotechnology Nano-materials Synthesis and
e 10.30 AM/I | Processing
23 14.06.2021 11.30 AM— | Processes for producing ultrafine powders- Mechanical grinding;
o 1230 PM/II | Wet Chemical Synthesis of Nano-materials- sol-gel process
34 15.06.2021 930 AM- | Gas Phase synthesis of Nano-materials Furnace, Flame assisted
h 10.30 AM/T | ultrasonic spray pyrolysis
35 16.06.2021 11.30 AM~ | Gas Condensation Processing (GPC), Chemical Vapour
h 12.30 PM/II | Condensation (CVC). Optical Microscopy
11.30 AM - | Scanning Electron Microscopy (SEM), TEM and XRD
36 17.06.2021 12.30 PM/II
9.30 AM- SFM and AFM
37| 18062028 | 105 v
930 AM- | Electron Probe Micro Analyzer (EPMA) - Introduction, Sample’
38 19.06.2021 .
) 10.30 AM/I | preparation
1 39 22.06.2021 9.30 AM- | Applications and limitations of Characterization Techniques
10.30 AM/I
11.30 AM - | Applications and limitations of Characterization Techniques
40 2306.2021 12.30 PM/IL
a1 24.06.2021 11.30 AM— | Introduction to NC/CNC/DNC machine tools, Classification of NC
o 12.30 PM/II | /CNC machine tool
930 AM- | Advantage, disadvantages of NC /CNC machine tools
42 25.06.2021 10.30 AM/
43 28.06.2021 9.30 AM- | Application of NC/CNC Part programming: CNC programming
10.30 AM/I .
a1 | 20062021 930 AM- | Manual part programming Basic Drilling, milling, turning etc.
10.30 AM/I
45 30.06.2021 1130 AM— | Special part programming, Advanced part programming, Computer
o 12.30 PM/II | aided part programming (APT)
1130 AM~ | Automation in production system principles and strategies of
46 01.07.2021 12.30 PM/II | automation
a7 02.07.2021 Advanced Automation functions. Levels of Automations
43 05.07.2021 1130 AM— | Control Technologies in Automation: Industrial control system
12.30 PM/IT
19 06.07.2021 930 AM- | Process industry vs discrete manufacturing industries.
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Impact of Delivery Methods (state the delivery methods used and its effectiveness):

- Delivery methods followed are chalk, marker, board & PPT.

- Chalk & Board is better mode of teaching to make the students to understand the concepts in
a sequence and quote the real time examples by writing sketches and related points on the
board instantly and comfortably as and when required.

- PPT is used to improve the effectiveness of teaching theory portion by presenting colorful
images, videos and content beyond syllabus can also be covered. More exposure can be given
to the student community at par with the current industry scenario, more detailed explanation

is possible, time saving.

O - Use of Videos, Models and specimens also help the student to learn the concepts very
effectively and quickly. It enhances self-learning and better understanding ability. It is very

much useful to understand the working principals of different processes.

Course Outcome Attainment Remarks

Suitable action will be initiated to achieve the set targets and higher targets will be set for the next
immediate batch after achieving the set targets.

Course Owner Feedback:
a) Instructor Feedback

This particular subject is one of the trendy subjects in Mechanical engineering program.
&) This is very much suitable for present time modern and advanced manufacturing system. The
knowledge of this subject will open new avenues and channels for the student community to
pursue their career in the field the manufacturing and Research areas. There is a ample scope for
the students to contribute.

This subject demands detailed explanation about the history, origin, evolution, working
principle of various processes, present status of this technology in the market and applications.

This subject also requires the knowledge of other engineering subjects like materials,
Computer Aided Design, Computer aided Manufacturing and networking etc. This subject is
trying to replace the conventional manufacturing with many potential advantages like: it is
suitable to manufacture complex shapes with no tool requirement, Environment friendly, Mass
customization, negligible scrap and waste etc.

- b) Scope for improvement:
- Scope to increase number of contact hours, sharing more informatiefi about the current trends

in manufacturing, importance and progress of this technology in recent days in the

manufacturing sector and research areas.
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Eighth Semester B.E. Degree Examination, Aug./Sept.2020
Additive Manufacturing

Time: 3 hrs. Max. Marks: 80

Note: i) For Regular Students: Answer any FIVE full questions irrespective of modules.

from each module. ~F AN 57
TP
Module-1 gf” 2 Ny
a. Explain Additive Manufacturing Process Chain with a neat block diagram. ... &@g@aﬂ{s)
b. EBxplain stereolithography process with a neat sketch. Wriite its meritsi feni”?cs\ and
applications. (10 Maxks)
a. Distinguish between stereolithography and selective laser sintering ‘p.r:(‘«)%c;:gs%gs;;g (06 Marks)
b. Explain with a neat sketch, Fused Deposition Modeling l?roces)s."Wl}ai:;jafe:,;i-ts advantages,
disadvantages and applications? A0 o (10 Marks)
) %::‘3;\ e
Module-2 o . ¥
a. Explain the types of D.C. motors with field coils with;ge‘ﬁ‘%kefches. (08 Marks)
b. Explain briefly with neat diagrams the following: .# ..
(1) Thynistors (i) Triacs ) S e e (08 Marks)
a. Compare hydraulic and pneumatic systems:, ‘53:&;),}) (06 Marks)
b. Write a note on shape memory alloys. ﬁf\%ﬁ%%k (10 Marks)
a. Explain with a neat sketehgg\tilgi{%ef é@é%ss’ing by wet spinning. (08 Marks)
b. Explain in detail the liquid jp;ggse%@;‘éring. (08 Marks)
a. EBxplain with a neat sketeh Dry Spinning Method for additive manufacturing. (08 Marks)
b. Explain with a neat sketch powder production by vacuum atomization technique. (08 Marlks)
C Module-4

a. Explain with a neat gketch the sol-gel process. (06 Marks)
b. Explain the Apr_‘inciple of Scanning Electron Microscopy (SEM) with a neat sketch. What are
its applications? (10 Marks)
a. fExglan}‘ with a neat sketch, flame assisted ulirasonic spray pyrolysis. (08 Marks)

b "‘Bxep;l‘aaiﬁwith; a neat sketch the salient features of Atomic Force Microscopy (AF M).
Iy : (08 Marks)

CERRY
Ry Module-3

a.  Write a note on NC, CNC and DNC machine tools. (06 Marks)
b. Explain briefly the various strategies for automation and process improvement. (10 Marks)
a. Explain with a block diagram the levels of automation. (10 Marks)
b. Distinguish between contingous control in process industries and discrete control in
manufacturing industries. (06 Marks)

ii)

For Arrear Students : Answer any FIVE full questions, choosing ONE full question s%
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Eighth Semester B.E. Degree Examing% , July/August 2021
Additive Manuf{a%ct@uring
Time: 3 hrs. ;% Max. Marks: 100

Note: Answer any FIVE full questions. éf‘ y
1 a Define additive manufacturing. Justify=why additive manufacturing is so important in

modern days. .
b. Explain the additive manufacturingiprocess cham.
c. Give the detailed classificatiomioRAM processes.

With a neat sketch, explain the

o e

Discuss the post procesSing of AM parts.
c. Write the application?% M parts.

Explain the importance of system drives anddevices in AM machines.

a.
b. With a neat ﬁs\ké c%f?explain the working&gf_ D€ electric motor.
c. Givethe c,ietai‘lged classification of hydrauli¢’and pneumatic motors.
A &
e s
Write short notes on : X
. . RN Y
iy *~*Solenoids ey g
if) Diodes and Thyristors, -
- iii) Triacs - )
. . A
iv) Piezoelectric ac?:t’ors J@Z}%
v) Application of%hape memory.

&

a. Give the detailed Slassification of
b. Explain the concept of

. B o

i) JEunctionality R
ii) 4 ¥Rolydispersity and g@glet;:ﬁlar weight

iity=yMolecular weight\i:;, tribution
c. [Explain with neat sketch. .7
£ Wet Spinning{\z% . {i 3
RPEY . s PR
S, i) Dry Spmnmg. 5

working principle o@%olitho graphy process.

(07 Marks)
(06 Marks)
(07 Marks)
(08 Marks)
(07 Marks)
(05 Marks)
(06 Marks)

(07 Marks)
(07 Marks)

(20 Marks)

(04 Marks)

(06 Marks)

(10 Marks)

a. Define Powder I\@xfetéllurgy. Explain ﬂ%e different powder production techniques. (07 Marks)
b. Explain the@ﬁn&portance particl"%s“i-ze, and shape distribution, interparticle friction and

compressi'é%; g‘%‘flity on the quality*of PM parts.
c. Give the detailed applications 6f powder metallurgy.

a. Explain with relevant sk:éi%fgs ]
i) Bottom —up  i1) T%p down Approaches of nanotechnology.
b. Explain the synthesis of nanomaterials
i) Solgel pfo‘e;es%
ii) ChemicaVapour Condensation (CVC)
¢. Give the applications of Nanotechnology.

}%‘4&&» )

o
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(08 Marks)
(05 Marks)

(06 Marks)

(08 Marks)
(06 Marks)
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With a neat sketch, explain Transmission Electron ﬁ‘?[éi%ocopy (TEM). List the application.

AR € (10 Marks)

With a neat sketch, explain Atomic Force Mic ~osc§jay (AFM) — List the application.
% (10 Marks)
Give the detailed classification of C C\k‘fnfé?éhine tools. ‘% (10 Marks)
Explain the NC words used in m "Eé%gart programming. & (10 Marks)
Define Automation. Explainhc basic elements of an autons ed system. (10 Marks)
Explain the need of Automatiofi in productivity. ¢ (04 Marks)

Write short notes on: _€ Y
1) Continuous aﬁ@@screte control :
1) Control Syisgem components. & (06 Marks)




