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CURRICULUM STRUCTURE 

V Semester Scheme of Studies - Diploma in Metallurgical Engineering [C-20] 
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L T P Max Min Max Min Max Min      

Programme Specialization Pathway   

 

1
 

ES/MT 

Specialization 

pathways in 

emerging areas 

Student may 

select any one 

of the 

specialization

s 

20MT51I 1. Production of 
steel and Heat 
treatment 

104 52 312 468 24 240 96 60 24 100 40 400 160   

 

20MT52I 2. Non Destructive 
Testing 

104 52 312 468 24 240 96 60 24 100 40 400 160   

20MT53I 3. Powders for 

Additive 

Manufacturing & 

Metals Joining  

104 52 312 468 24 240 96 60 24 100 40 400 160   

20ME53I 

 

 

Advanced 

Manufacturing 

Technologies 

 

104 52 312 468 24 240 96 60 24 100 40 400 160   

Science and Research Pathway L T P Total 

C
re

d
it
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Marks 

SEE 
Marks 
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 C
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Max Min Max Min 

2
 

BS/SC/MT 
Specialization 

pathway in 
Science and 

Research 
(Student need 
to take all four 
papers in this 

pathway) 

2OSC51

T 

Paper 1-Applied 

Mathematics 

52 26 0 78 6 50 20 50 20 100 40   

2OSC52

T 

Paper 2 – Applied 

Science 

52 0 52 104 6 50 20 50 20 100 40   

2ORM53

T 

Paper 3 – Research 

Methodology 

52 0 52 104 6 50 20 50 20 100 40   

2OTW54

P 

Paper 4 – Technical 

Writing 

39 13 52 104 6 60      24 40 16 100 40   

 Total 195 39 156 390 24 210 84 190 76 400 160   

Entrepreneurship Pathway              

3
 ES/MT 20ET51I Entrepreneurship 

and Start up 

104 52 312 468 24 240 96 160 64 400 160   

L:- Lecture    T:- Tutorial P:- Practical  BS- Basic Science:: ES-Engineering Science:: SC: Science I-Integrated 

Note : In 5th Semester student need to select any one of the pathways consisting of 24 credits  

            Students can continue their higher education irrespective of the pathways selected
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CURRICULUM STRUCTURE 

VI Semester Scheme of Studies - Diploma in Computer Science and Engineering [C-20] 
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Max Min Max Min      
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ES/MT 

20MT61S 
Specialisatio
n pathway  

Internship/ 
project 

40 Hours / 
week 

Total 16 
Weeks 

640 16 240 96 160 64 400 160   

 

20MT61R 
Science and 
Research 
Pathway  

 Research 
project 

40 Hours / 
week 

Total 16 
Weeks 

640 16 240 96 160 64 400 160   

 

20MT61E 

Entrepreneu
rship and 
Start up 
pathway   

Minimum 
Viable Product -
MVP/ 
Incubation/ 
Startup 
proposal 

40 Hours / 
week 

Total 16 
Weeks 

640 16 240 96 160 64 400 160   

 

Note: Student shall undergo Internship/Project/research project/MVP/Incubation/Startup proposal in the same area as 
opted in 5th semester pathway



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Production of Steel and Heat treatment 



 
Government of Karnataka 

DEPARTMENT OF COLLEGIATE and TECHNICAL EDUCATION 
 

Program Metallurgical Engineering Semester 5 

Course Code 20MT51I Type of Course  L:T:P (104: 52: 312) 

Specialization Production of Steel and Heat 

treatment 

Credits 24 

CIE Marks 240 SEE Marks 160 

 

Introduction: Welcome to the curriculum for the Specialisation Pathway –Production of Steel and Heat 

treatment. This specialisation course is taught in Bootcamp mode. Bootcamps are 12 weeks, intense 

learning sessions designed to prepare you for the practical world – ready for industry. You will be assisted 

through the course, with development-based assessments to enable progressive learning. In this course, 

you’ll learn how to empower and exhibits the best steel making practices and Heat treatment processes in 

an industry & also industrial applications that are needed for today’s job market.  

Leading to the successful completion of this bootcamp, you shall be equipped to either do an internship in 

Production of Steel industry or do a capstone project in the related field. After the completion of your 

Diploma, you shall be ready to take up roles like a Plant / Process In – charge , Supervisor and can rise up 

to the level of Manager, also can become Entrepreneur in the related field and more 

This course will teach you about Steel production and Heat treatment processes required for industrial 

applications, Communication protocols and more. Details of the curriculum is presented in the sections 

below. 

 

Pre-requisite 

Before the start of this specialisation course, you will have prerequisite knowledge gained in the first two 

years on the following subjects: 

1st year -Engineering Mathematics, Communication Skills, Computer Aided Engineering Graphics, 

Statistics & Analysis, Basic IT Skills, Fundamentals of Electrical and Electronics Engineering, Project 

Management skills Engineering Materials and Mechanical Workshop 

2nd year-Iron Making, Machine Tool Technology, Fuels and Refractory, Physical Metallurgy, Foundry 

Technology, Operations Management, Testing of Metallic Materials, Non Ferrous Extractive Metallurgy, 

in this year of study, you shall be applying your previous years learning along with specialised field of 

study into projects and real-world applications. 

Instruction to course coordinator 

1. Each Pathway is restricted to a Cohort of 20 students which could include students from other 

relevant programs. 

2. Single faculty shall be the Cohort Owner. 
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3. This course shall be delivered in boot camp mode 

4. The industry session shall be addressed by industry subject experts (in contact mode/online 

/ recorded video mode) in the discipline only. 

5. The cohort owner shall identify experts from the relevant field and organize industry session as 

per schedule. 

6. Cohort owner shall plan and accompany the cohort for industrial visits. 

7. Cohort owner shall maintain and document the industrial assignments and weekly assessments, 

practices and mini project. 

8. The cohort owner shall coordinate with faculties across programs needed for their course to ensure 

seamless delivery as per time table 

9. The cohort owner along with classroom can augment or use for supplementally teaching on line 

courses available although reliable and good quality online platforms like Karnataka LMS, Infosys 

Springboard, NPTEL, Unacademic, SWAYAM, etc. 

10. Cohort owner shall guide the cohort for the execution of mini project 

Course Outcomes: At the end of the Course, the student will  be able to: 

CO-01 
 Interpret the knowledge of primary steelmaking processes for a particular type of steel from 

given raw materials with relevance to steel industry 

CO-02 
 Interpret the knowledge of secondary steelmaking processes for a particular type of steel from 

given raw materials with relevance to steel industry 

CO-03 
Analyse the various heat-treated structure and correlate them with their mechanical properties 

through proper heat treatment cycle 

CO-04 
 Distinguish the strong interrelationships between material properties and deformation 

processes 



Detailed course plan 

 
Week C O P O Days 1st session (9:00AM to 1:00 PM) L T P 2ND session (2:00PM to 5:00PM) L T P 

1 1,2 1,4,7 1  

Current scenario of steel making in 

globally, Principles of steel making, 

classification of steel making process, Raw 

materials for steel making, Pre treatment 

of hot metal. 

3 1  Demonstrate the Raw materials  and 

Oxideser, Deoxideser and alloying 

elements using for steel making  
https://nptel.ac.in/courses/113104059 

https://www.youtube.com/watch?v=BuJ

SY6x1rYg 

 

  

 

 

 

3 

1 1,4,7 2 Primary steel making process : BOF         

( LD)  – equipment and working principle 

(charge materials) 

2  2 Industry class on steel making process 

https://www.youtube.com/watch?v=WyP

ZK0HGG98 

 

 

 

 3 

1 1,4,7 3 Primary steel making process : 

characteristics of LD. Process 

1 1 2 Virtual tour on primary steel making 

process 

https://nptel.ac.in/courses/113104059 

https://nptel.ac.in/courses/113104013 

 

 

 

 3 

1 1,4,7 4 Primary steel making process : EAF          

– equipment and working principle (charge 

materials) 

2  2 Virtual tour on primary steel making 

process 

https://nptel.ac.in/courses/113104013 

https://nptel.ac.in/courses/113104059 

https://www.youtube.com/watch?v=8nbsP

Xqr_4A 

 

 

 

 

 3 

 1,4,7 5 Developmental Weekly Assessment    Assessment Review and corrective 

action  

  3 

 1,4,7 6 Industry Class  on steel production by 

BOF process + Assignment 

5   Assignment to be complete   3 

2  1,4,7 1 PEER Discussion on Industry 

Assignment 

 4    

 

  

1 1,4,7 2 Primary steel making process (EAF) : 

Furnace preparation , melt down ,refining  

1 1 2 Virtual tour on primary steel making 

process 

https://nptel.ac.in/courses/113104059 

https://nptel.ac.in/courses/113104013 

 

 

 3 

https://nptel.ac.in/courses/113104059
https://www.youtube.com/watch?v=BuJSY6x1rYg
https://www.youtube.com/watch?v=BuJSY6x1rYg
https://www.youtube.com/watch?v=WyPZK0HGG98
https://www.youtube.com/watch?v=WyPZK0HGG98
https://nptel.ac.in/courses/113104059
https://nptel.ac.in/courses/113104013
https://nptel.ac.in/courses/113104013
https://nptel.ac.in/courses/113104059
https://www.youtube.com/watch?v=8nbsPXqr_4A
https://www.youtube.com/watch?v=8nbsPXqr_4A
https://nptel.ac.in/courses/113104059
https://nptel.ac.in/courses/113104013
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1,2 1,4,7 3 Ellingham diagram 2 2  NTPEL videos on Ellingham diagram 

https://www.digimat.in/nptel/courses/vi

deo/104101121/L05.html 

  3 

1,2 1,4,7 4 Refining slags: structural, slag properties, 

theories of slag - molecular theory, ionic 

theory 

1 1 2 NTPEL videos on refining of slag and its 

properties 

https://nptel.ac.in/courses/113104013 

https://nptel.ac.in/courses/113104059 

 

 

 3 

 1,4,7 5 Developmental Weekly Assessment    Assessment Review and corrective 

action 

  3 

 1,4,7 6 Industry Class on importance of 

Ellingham diagram in steel making 

process  +Industry assessments 

5   Assignment to be complete   3 

3  1,4,7 1  PEER Discussion on Industry 

Assignment 

  

4 

     

1,2 1,4,7 2 Thermodynamics of refining: carbon 

reaction, phosphorus reaction, silicon 

reaction , manganese reaction  , sulphur 

reaction 

1  3 NPTEL videos on thermodynamics of 

steel making process 

https://nptel.ac.in/courses/113104013 

https://nptel.ac.in/courses/113104059 

  3 

2 1,4,7 3 Secondary steel making : Process varieties 

: Stirring techniques, decarburization 

technique – AOD process, VOD process 

  4 Virtual tour on Secondary steel making  

https://www.youtube.com/watch?v=N0S2

yIPdUiA&list=PLyqSpQzTE6M8mM1U

mKXyxlHGmTR7igBxZ 

  3 

2 1,4,7 4 Secondary refining process : Post 

treatment of steel (ladle) and vacuum 

treatment of steel – RH degassing , Post 

treatment : KR process and CA-SOB 

process 

1  3 Virtual explanation  on RH degassing 

process , KR, CA-SOB process ( Industry 

class) 

  3 

 1,4,7 5 
CIE 1– Written and practice test 

   Assessment Review and corrective 

action  

  3 

 1,4,7 6 Industry Class on  Secondary steel 

making process   +Industry assessments 

5   Assignment to be complete   3 

4  1,4,7 1 PEER Discussion on Industry 

Assignment 

 4      

https://www.digimat.in/nptel/courses/video/104101121/L05.html
https://www.digimat.in/nptel/courses/video/104101121/L05.html
https://nptel.ac.in/courses/113104013
https://nptel.ac.in/courses/113104059
https://nptel.ac.in/courses/113104013
https://nptel.ac.in/courses/113104059
https://www.youtube.com/watch?v=N0S2yIPdUiA&list=PLyqSpQzTE6M8mM1UmKXyxlHGmTR7igBxZ
https://www.youtube.com/watch?v=N0S2yIPdUiA&list=PLyqSpQzTE6M8mM1UmKXyxlHGmTR7igBxZ
https://www.youtube.com/watch?v=N0S2yIPdUiA&list=PLyqSpQzTE6M8mM1UmKXyxlHGmTR7igBxZ
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4 1,4,7 2 Continuous casting process :  Vertical 

mould - Horizontal discharge type 

Continuous casting machines  

  4 Industry class on continuous casting 

process 

  3 

4 1,4,7 3 Continuous casting process :  Curved 

mould (S-type) Continuous casting 

machine 

  4 Virtual tour on Secondary steel making  

https://www.youtube.com/watch?v=N0S2

yIPdUiA&list=PLyqSpQzTE6M8mM1U

mKXyxlHGmTR7igBxZ 

  3 

2 1,4,7 4 Steel grade as for Indian standard and 

International standards 

2 2  Virtual explanation on steel grade adopting 

in industry 

  3 

 1,4,7 5 Developmental Weekly Assessment    Assessment Review and corrective 

action  

  3 

 1,4,7 6 Industry Class on continuous casting 

process   +Industry assessments 

5   Assignment to be complete   3 

5  1,4,7 1 PEER Discussion on Industry 

Assignment 

 4      

3 1,4,7 2 Heat treatment : Transformation 

temperatures ( A1 , A3 ,etc.), Annealing 

process 

1  3 Conduct the annealing process on medium 

carbon steel / Work hardened steel. Study 

the microstructure and mechanical 

properties  variations before and after 

treatment  

  3 

3 1,4,7 3 Stress relieving annealing , 

Recrystallization annealing , Spheroidzing 

annealing  

1  3 Conduct the spheroidizing annealing 

process on High carbon steel / Work 

hardened steel. Study the microstructure 

and mechanical properties  variations 

before and after treatment 

  3 

3 1,4,7 4 Normalizing process and its importance 1  3 Conduct the normalizing process on 

medium carbon steel / Work hardened 

steel. Study the microstructure and 

mechanical properties  variations before 

and after treatment 

  3 

 1,4,7 5 
CIE 2– Written and practice test 

   Assessment Review and corrective 

action  

  3 

https://www.youtube.com/watch?v=N0S2yIPdUiA&list=PLyqSpQzTE6M8mM1UmKXyxlHGmTR7igBxZ
https://www.youtube.com/watch?v=N0S2yIPdUiA&list=PLyqSpQzTE6M8mM1UmKXyxlHGmTR7igBxZ
https://www.youtube.com/watch?v=N0S2yIPdUiA&list=PLyqSpQzTE6M8mM1UmKXyxlHGmTR7igBxZ
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 1,4,7 6 Industry Class on Heat treatment 

processes adopted in  various industries  

+  Assignment 

5   Assignment to be complete   3 

6  1,4,7 1  PEER Discussion on Industry 

Assignment 

 4      

3 1,4,7 2 Hardening heat treatment : Process and 

methods  

1  3 Conduct the hardening process on mild 

steel / Work hardened steel. Study the 

microstructure and mechanical properties  

variations before and after treatment 

  3 

3 1,4,7 3 Tempering process – Aus-Tempering 

process ( Bainite transformation) , Mar- 

Tempering process (Martensite 

transformation) 

1  3 Conduct the tempering process on mild 

steel / work hardened steel. Study the 

microstructure and mechanical properties  

variations before and after treatment  

  3 

3 1,4,7 4 Hardenability:  Concept, Factor and 

Determination (Jominy End quench test) 

1  3 Determine  the hardenability of the steel by 

jominy end quench test and study the 

distribution of hardness from surface to 

core on jominy bar  

  3 

 1,4,7 5 Developmental Weekly Assessment    Assessment Review and corrective 

action  

  3 

 1,4,7 6 Industry Class  on work hardening 

process  +Industry assessments 

5   Assignment to be complete   3 

 1,4,7 1  PEER Discussion on Industry 

Assignment 

 4      

3 1,4,7 2 Time-temp transformation curves for Hypo 

eutectoid, eutectoid and Hyper eutectoid 

steels ( TTT) 

  4 Virtual demonstration on Time-temp 

transformation curves for Hypo eutectoid, 

eutectoid and Hyper eutectoid steels ( 

TTT) 

  3 

3 1,4,7 3 Continuous Cooling transformation curve         

( CCT) on eutectoid steel 

  4 Virtual demonstration on Continuous 

Cooling transformation curve ( CCT) on 

hypo eutectoid steel 

  3 
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3 1,4,7 4 Effect on alloying element on TTT 

diagram, Formation of Austenite on heating 

1  3 Virtual demonstration on Effect on 

alloying element on TTT diagram 

  3 

 1,4,7 5 CIE 3– Written and practice test    Assessment Review and corrective 

action  

  3 

 1,4,7 6 Industry Class on importance of TTT 

and CCT curves  during process 

+Industry assessments 

5   Assignment to be complete   3 

8  1,4,7 1  PEER Discussion on Industry 

Assignment 

  

4 

     

3 1,4,7 2 Different heating furnaces and Furnace 

temperature control by manual and 

automatic 

1  3 YouTube videos on furnace and its 

control 

https://www.youtube.com/watch?v=0-

gAGa46rJc 

https://www.youtube.com/watch?v=ClB1

LAMpw0U 

  3 

3 1,4,7 3 Heat treatment defects and its remedies   4 Defects identifying and find out corrective 

solution  

  3 

3 1,4,7 4 Age hardening of Aluminium alloys  1  3 Determine the microstructure of 

aluminium alloy obtained by Age 

hardening process 

 

  3 

 1,4,7 5 Developmental Weekly Assessment    Assessment Review and corrective 

action  

  3 

 1,4,7 6 Industry Class on heat treatment defects 

and remedies +Industry assessments 

5   Assignment to be complete   3 

9  1,4,7 1 PEER Discussion on Industry 

Assignment 

 4      

4 1,4,7 2 Plastic deformation process : Rolling        

( Hot and Cold rolling process ) 

parameters and process 

2  2 Industry class on rolling process   3 

4 1,4,7 3 Work hardening process ( Steel) 1  3 Virtual explanation on work hardening 

steel 

  3 

https://www.youtube.com/watch?v=0-gAGa46rJc
https://www.youtube.com/watch?v=0-gAGa46rJc
https://www.youtube.com/watch?v=ClB1LAMpw0U
https://www.youtube.com/watch?v=ClB1LAMpw0U
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https://www.youtube.com/watch?v=RBSh

bWQ-in8 

https://iteachstem.com.au/resources/232-

heat-treatment-and-work-hardening-of-

metals/ 

3,4 1,4,7 4 Thermo mechanically treatment  for steels 1  3 Industry class on thermo mechanically 

treated  for steels 

  3 

 1,4,7 5 CIE 4– Written and practice test     Assessment Review and corrective 

action 

  3 

 1,4,7 6 Industry Class on plastic deformation 

+Industry assessments 

5   Assignment to be complete   3 

10  1,4,7 1 PEER Discussion on Industry 

Assignment 

 4      

4 1,4,7 2 Theories of dislocation  1  3 NPTEL videos on dislocation theory 

https://www.youtube.com/watch?v=hAnC

jo5JyLc 

  3 

4 1,4,7 3 Theories of failure 1  3 NPTEL videos on failure theory 

https://www.youtube.com/watch?v=WT8f

98CpWI4 

  3 

4 1,4,7 4 Critical resolved shear stress ( CRSS) , 

Strain ageing process  

1  3 NPTEL video : 

https://www.youtube.com/watch?v=yvxD

cmvyZes 

https://www.youtube.com/watch?v=jadd

MR3C8Pk 

https://www.youtube.com/watch?v=NLY

wnx-w_dc 

 

  3 

 1,4,7 5 Developmental Weekly Assessment    Assessment Review and corrective 

action  

  3 

 1,4,7 6 Industry Class on rolling process 

+Industry assessments 

5   Assignment to be complete   3 

11  1,4,7 1  PEER Discussion on Industry 

Assignment 

  

4 

     

https://www.youtube.com/watch?v=RBShbWQ-in8
https://www.youtube.com/watch?v=RBShbWQ-in8
https://iteachstem.com.au/resources/232-heat-treatment-and-work-hardening-of-metals/
https://iteachstem.com.au/resources/232-heat-treatment-and-work-hardening-of-metals/
https://iteachstem.com.au/resources/232-heat-treatment-and-work-hardening-of-metals/
https://www.youtube.com/watch?v=hAnCjo5JyLc
https://www.youtube.com/watch?v=hAnCjo5JyLc
https://www.youtube.com/watch?v=WT8f98CpWI4
https://www.youtube.com/watch?v=WT8f98CpWI4
https://www.youtube.com/watch?v=yvxDcmvyZes
https://www.youtube.com/watch?v=yvxDcmvyZes
https://www.youtube.com/watch?v=jaddMR3C8Pk
https://www.youtube.com/watch?v=jaddMR3C8Pk
https://www.youtube.com/watch?v=NLYwnx-w_dc
https://www.youtube.com/watch?v=NLYwnx-w_dc
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4 1,4,7 2 Forging process to produce various ferrous 

and nonferrous alloys components  

1  3 Produce forging components of  ferrous 

and nonferrous alloys  

  3 

4 1,4,7 3 Defects and remedies occurred during 

rolling and Forging process 

  4 Virtual demonstrate the various defects 

occurred during rolling and forging 

process 

  3 

4 1,4,7 4 Extrusion process to produce various 

ferrous and non-ferrous alloys components 

1  3 Industry class on extrusion process   3 

 1,4,7 5 CIE 5– Written and practice test    Assessment Review and corrective action    3 

 1,4,7 6 Industry Class on forging and extrusion  

process  +Industry assessments 

5   Assignment to be complete   3 

12  1,4,7 1 PEER Discussion on Industry 

Assignment 

 4      

4 1,4,7 2 Drawing  process to produce rods , wires     

( Ferrous and non-ferrous alloys 

components) 

2  2 Industry class on tube drawing process   3 

4 1,4,7 3 Defects and remedies occurred during 

Extrusion and drawing  process 

  4 Virtual demonstrate the various defects 

occurred during extrusion and drawing 

process 

  3 

4 1,4,7 4 Pyrometer : Construction and operational 

processes ( Optical , Radiation ) 

1  3 Youtube video on pyrometer using in 

furnace 

https://www.youtube.com/watch?v=2SFL

JQwUyfI 

https://www.youtube.com/watch?v=cycZ

DU3LdJA 

  3 

 1,4,7 5 Developmental Weekly Assessment    Assessment Review and corrective action    2 

 1,4,7 6 Industry Class on drawing process and 

pyrometer using in various industries 

+Industry assessments 

5   Assignment to be complete   2 

13  1,4,7 1 PEER Discussion on Industry 

Assignment 

 4      

 1,2,3

,4 

1,4,5

,7 

2 Case study on Production Steel  and  Heat 

treatment  

  4 Case study on Production Steel  and  Heat 

treatment  

  3 

 1,2,3

,4 

1,4,5

,7 

3 Case study on Production Steel  and  Heat 

treatment  

  4 Case study on Production Steel  and  Heat 

treatment  

  3 

https://www.youtube.com/watch?v=2SFLJQwUyfI
https://www.youtube.com/watch?v=2SFLJQwUyfI
https://www.youtube.com/watch?v=cycZDU3LdJA
https://www.youtube.com/watch?v=cycZDU3LdJA
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 1,2,3

,4 

1,4,5

,7 

4 Case study on Production Steel  and  Heat 

treatment  

  4 Case study on Production Steel  and  Heat 

treatment  

  3 

 1,2,3

,4 

1,4,5

,7 

5 Case study on Production Steel  and  Heat 

treatment  

  4 Case study on Production Steel  and  Heat 

treatment  

  3 

   6 Case study on Production Steel  and  Heat 

treatment 

       

 
CIE and SEE Assessment Methodologies  

CIE Assessment Assessment Mode 
Duration 
In hours 

Max Marks 

Week 3 CIE 1– Written and practice test 4 30 

Week 5 CIE 2– Written and practice test 4 30 

Week 7 CIE 3– Written and practice test 4 30 

Week 9 CIE 4– Written and practice test 4 30 

Week 11 CIE 5– Written and practice test 4 30 

 

 On line Course work (Minimum 10 hours online course with certification 
from (SWAYAM/NPTEL/Infosys Springboard) 

 40 

Profile building for Internship / Submission of  Synopsys for project 
work 

 20 

Portfolio evaluation (Based on industrial assignments and weekly developmental assessment) *  30 

TOTAL CIE MARKS (A) 240 

SEE 1 - Theory exam (QP from BTE) Conducted for 100 marks 3 hrs duration reduced to 60 
marks 

3  60 

SEE 2 – Practical 3 100 

TOTAL SEE MARKS (B)  160 

TOTAL MARKS (A+B)  400 

* The industrial assignment shall be based on peer-to-peer assessment for a total of 10 marks (on a scale of 1 to 10) and in the event of a group 

assignment the marks awarded will be the same for the entire group, the developmental assessment will be for a total of 20 marks and based on 

MCQ/case study/demonstration and such other assignment methods 
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Assessment framework for CIE 

Note: Theory to be conducted for 1 hour and practice for 3 hours, total duration of exam – 4 hours 
 

Programme                                                                                               Semester  V                                          

Course                                                                                                     Max Marks 30 

Course Code  Duration 4 hours 

Name of the course coordinator    

Note: Answer one full question from each section.  

Qn.No Question CL 

L3/L4 

CO PO Marks 

Section-1 (Theory) – 10 marks 

1.a)      

   b)      

2.a)      

   b)      

   c)      

Section-2 (Practical) - 20 marks 

3)      

4)      

Note : Theory questions shall be aligned to practical questions 
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Assessment framework for SEE 1 (Theory)  

 

Programme :              Semester : V 
Course  :               Max Marks : 100 
Course Code :                                                                                                        Duration : 3 Hrs 

Instruction to the Candidate: Answer one full question from each section.  

Q.No Question CL CO Marks 

Section-1 

1.a)   1  

           b)    

2.a)    

           b)    

Section-2 

3.a)   2  

          b)    

4.a)    

          b)    

Section- 3 

5.a)   3  

           b)    

6.a)    

           b)    

Section-4 

  7.a)   4  

     b)    

        8.a)    

    b)    

Section-5 

9.a)   5  

          b)    
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    10.a)    

          b)    

 

Scheme of Evaluation for SEE 2   

Sl. No Description Marks 

1 Case submission 20 

2 Case presentation  20 

3 Case innovation  20 

4 Result  20 

5 Viva voce 20 

Total 100 
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Case Submission / Content Evaluation Rubrics (Model) 

Evaluation 
Parameters  

5 4  3 2  1 
Student 
Score 

Identification 
of the main  
issues / 
problem  

Identifies and 
understands all 
the main issues 
in the problem 
statemen 

Identifies and 
understands most 
of the main issues 
in the problem 
statement 

Identifies and 
understands some 
of the issues in the 
problem statement 

Identifies and 
understands a few 
of the issues in the 
problem statement 

Identifies limited 
issues  
in the problem  
statement 

5 

Analysis of the 
issues  

Insightful and 
thorough analysis 
of all the issues 

Thorough analysis 
of most of the 
issues 

Superficial analysis of 
some of the issues in 
the problem 
statement 

Incomplete analysis 
of the issues 

No analysis of 
the issue 

4 

Comments on 
effective 
solutions / 
strategies (The 
solution may be 
in the problem 
statement 
already or 
proposed by 
you) 

Well documented, 
reasoned and 
pedagogically 
appropriate 
comments on 
solutions, or 
proposals for 
solutions, to all 
issues in the 
problem 
statement 

Appropriate, well 
thought out 
comments about 
solutions, or 
proposals for 
solutions, to most of 
the issues in the 
problem statement 

Superficial and / or 
inappropriate 
solutions to some of 
the issues in the 
problem statement 

Little and/or 
inappropriate 
solutions to all of 
the issues in the 
problem statement 

No action to all 
issues in the 
problem 
statement 

2 

Links to course 
learning and 
additional 
research 

Excellent research 
into the issues 
with clearly 
documented links 
to course 
learnings and 
beyond. 

Good research and 
documented links to 
the materials read 
during the course 

Limited research 
and documented 
links to any 
readings 

Incomplete research 
and links to any 
reading. 

No research or 
links to any 
reading 

3 

Total 14/20 
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Case Presentation Evaluation Rubrics (Model) 

Evaluation 
Parameters  

5  4  3  2  1 
Student 

Score 

Delivery & 
Enthusiasm  

Very clear and concise 
flow of ideas 
Demonstrates passionate 
interest in the topic and 
engagement with class / 
examiner 

Clear flow of ideas 

Demonstrates 

interest in the topic 

and engagement 

with class / 

examiner 

Most ideas flow but is 
lost at times Limited 
evidence of interest in 
and engagement with 
the topic 

Hard to 
follow the 
flow of ideas 
Lack of 
enthusiasm 
and interest 

No flow in the 
presentation 
Poor 
presentation 
skills 

4 

Visuals  

Visuals augmented and 
extended 
comprehension of the 
issues in unique ways 

Use of visuals related to 
the topic  

Limited use of visuals 
loosely related to the 
topic 

No use of visuals 

Poor visuals used 
and some visuals 
are not easy to 
understand its 
relevance. 

2 

Staging  

Uses stage effects such 
as props, sound effects, 
and speech modulation 
in a unique and 
dramatic manner that 
enhances the 
understanding of the 
issues in the problem 
statement. 

Uses stage effects such 
as props, sound 
effects, and speech 
modulation in an 
effective manner to 
extend the 
understanding of the 
issues in the problem 
statement. 

Limited use of stage 
effects and/or used in 
a manner that did not 
enhance the 
understanding of the 
issues in the problem 
statement. 

No use of stage 
effects 

Poor stage effects 
usage 

5 

Involvement of the 
class / Examiners  

¶ Questions  

¶ Discussions  

¶ Activities  

Excellent and salient 
discussion points that 
elucidated material to 
develop a deep 
understanding 
Appropriate and 
imaginative activities 
used to extend 
understanding in a 
creative manner 

Questions and 
discussions 
addressed important 
information that 
developed 
understanding 
Appropriate 
activities used to 
clarify 
understanding 

Questions and 
discussions addressed 
important superficial 
issues of the problem 
statement Limited use 
of activities to clarify 
understanding 

Little or no 
attempt to 
engage the class 
/ examiner in 
demonstrating 
their learning 

Did not engage 
the class / 
examiner and 
poor listening 
skills 

1 

Total      12/20 
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Case Results Evaluation Rubrics (Model) 

Evaluation 

Parameters 

5 4 3 2 1 Student 

Score 

Problem 

outcome 

The topic was well 

researched and all 

information and 

data included are 

accurate and from 

reliable sources of 

information like 

high impact journals 

standards, etc.  

The proof was 

enough backed up 

with accurate data, 

analysis and 

reasoning beyond 

the class learning.  

Outcome achieved 

beyond the problem 

brief 

The topic was 

researched and 

most information 

and data were from 

reliable sources of 

information. The 

proof was backed 

up with good data 

and reasoning as 

taught in the class. 

 Outcome achieved as 

per the problem brief 

The topic was 

researched but 

information and data 

were only partly from 

reliable sources of 

information.  

The proof was not fully 

backed up with good 

data or reasoning as 

taught in the class. 

Partial outcome 

achieved as per the 

problem brief 

The topic was 

researched and data 

were not from 

reliable sources.  

The proof was not 

backed up with 

data, analysis or 

reasoning as taught 

in the class.  

Some outcome 

obtained as per the 

problem brief 

Desired results 

not obtained, 

but some 

relevant 

research was 

done. Outcome 

not obtained as 

per the 

problem brief 

4 

Application of 

class learning in 

problem solving 

Made effective use of 

class principles, 

models and theories. 

Also used creativity 

to find effective 

results appropriate 

to industry beyond 

class learning. 

Made good use of class 

principles, models and 

theories Some creative 

ideas were explored to 

find desired outcome 

but within the 

framework of class 

learning 

Made some use of 

class principles, 

models and theories 

No creative ideas or 

models explored 

Made limited use of 

class principles, 

models and theories 

Poorly applied 

class 

principals, 

models and 

theories 

3 

Response to 

Class / 

Queries Excellent 

response to 

Good response to 

questions and 

Satisfactory response 

to questions and 

Limited response 

to questions and 

Poor or no 

response to 

2 
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Examiners 

Queries 

comments and 

discussion with 

appropriate content 

supported by 

theory/research 

discussions with some 

connection made to 

theory/research 

discussions with 

limited reference to 

theory/research 

discussions with 

no reference to 

theory/research 

questions and 

did not 

participate in 

the discussions. 

Conclusions 

Provides detailed and 

appropriate 

conclusion for the 

problem statement 

Provides appropriate 

conclusion for the 

problem statement 

Provides adequate and 

mostly appropriate 

conclusions for the 

problem statement 

Provides limited 

and somewhat 

appropriate 

conclusions for the 

problem statement 

Has not 

provided 

appropriate 

conclusions for 

the problem 

statement. 

4 

Total 13/20 
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Case Innovation Evaluation Rubrics (Model) 

 
Evaluation Parameters 5 4 3 2 1 Student 

Score 

Finding new processes 

/ models / approaches 

The newly 

discovered 

processes / models / 

approaches are of 

good quality and 

relevant 

The newly discovered 

processes / models / 

approaches are of 

appropriate quality 

but limited relevance 

The newly discovered 

processes / models / 

approaches have limited 

application but relevant 

to the problem 

The newly discovered 

processes / models / 

approaches has 

restricted application 

No new 

processes / 

models / 

approaches 

were 

identified 

5 

Proposing ideas and 

innovative solutions in 

terms of processes / 

models / approaches 

and how they can be 

applied to solve the 

problem on hand 

Various ideas and 

innovative solutions 

have been proposed 

and their application 

have been clearly 

outlined 

Various ideas and 

innovative solutions 

have been proposed 

as well as the outline 

of the process to 

apply them 

Some ideas or 

innovative solutions 

have been proposed 

but the process of 

applying them hasn't 

been specified 

Few ideas have been 

proposed 

No ideas or 

innovative 

solutions have 

been 

proposed 

3 

Using creativity 

techniques to provide 

and reason good ideas 

which are original and 

unconventional 

Wherever necessary 

creativity techniques 

are utilized to analyse 

and solve the problem 

Creativity techniques 

are frequently 

utilized in more than 

50% of the occasions 

Creativity techniques are 

utilized at times in less 

than 50% of the 

occasions 

Creativity 

techniques are used 

a few times only 

Creativity 

technique are 

not utilized to 

analyse and 

solve the 

problem 

2 

Finding constraints and 

weak points in existing 

processes / models / 

approaches or methods 

Constraints and weak 

points are understood 

Constraints and weak 

are identified 

A critical analysis is 

undertaken 

Only a description of 

the working process 

and methods are 

provided 

No constraints 

or weak 

points have 

been 

identified. 

3 

Total 13/20 

 

Reference:  
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1. Sydney H Avner, Introduction to Physical Metallurgy, Wiley John, 1987 

2. T.V Rajan, Heat Treatment: Principles and Techniques, 1996 

3. Making, Shaping and Treating of Steel, 10th Edition, Edited by United States Steel, 1985; or 11th Edition, Edited by the Association of 

Iron and Steel Engineers, 1999 

4. Ghosh and A. Chatterjee, Ironmaking and Steelmaking: Theory and Practice, PHI Learning (P) Ltd., New Delhi, 2008 

5. A.K. Chakravarty, Steelmaking, PHI (P) Ltd., New Delhi, 2007 

6. R. H. Tupkary, Modern Steel Making, 1982, Khanna Pub, New Delhi, 2008 

7. Bodsworth, Physical Chemistry of Iron and Steel making. 

8. T. Rosenqvist, Principles of Extractive Metallurgy 

9. R.G. Ward, An Introduction to the Physical Chemistry of Iron and Steel making, ELBS, London 

10. Mechanical metallurgy by Dieter 

11. Manufacturing process- III by Dr. Radha Krishna 

12. Manufacturing process- III by Kestoor Praveen  



 
 
 
 
 
 
 
 
 
 
 
 
 

Non Destructive Testing  
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Government of Karnataka 

DEPARTMENT OF COLLEGIATE and TECHNICAL EDUCATION 
 

Program METALLURGICAL 

ENGINEERING 

Semester 5 

Course Code 20MT52I Type of Course L:T:P (104:52: 312) 

Specialization Non Destructive Testing Credits 24 

CIE Marks 240 SEE Marks 160 

 

Introduction: Welcome to the curriculum for the Specialisation Pathway – Non Destructive Testing. This 

specialisation course is taught in Bootcamp mode. Bootcamps are 12 weeks, intense learning sessions 

designed to prepare you for the practical world – ready for industry within the country or globally. You 

will be assisted through the course, with development-based assessments to enable progressive learning. 

In this course, you’ll learn how to empower self and exploit Non Destructive Testing in a range of 

industrial applications that are needed for today’s job market.  

Leading to the successful completion of this bootcamp, you shall be equipped to either do an internship in 

a Non-Destructive Testing laboratory (Both Mechanical and Metallurgical) or do a capstone project in the 

related field. After the completion of your Diploma, you shall be ready to take up roles like a lab In – 

charge, Supervisor and can rise up to the level of Manager. 

This course will teach you about Mechanical and Metallurgical properties variation by various testing 

methods required for industrial applications, Communication protocols and more. Details of the 

curriculum is presented in the sections below. 

 

Pre-requisite 

Before the start of this specialisation course, you will have prerequisite knowledge gained in the first two 

years on the following subjects: 

1st year -Engineering Mathematics, Communication Skills, Computer Aided Engineering Graphics, 

Statistics & Analysis, Basic IT Skills, Fundamentals of Electrical and Electronics Engineering, Project 

Management skills Engineering Materials and Mechanical Workshop 

2nd year-Iron Making, Machine Tool Technology, Fuels and Refractory, Physical Metallurgy, Foundry 

Technology, Operations Management, Testing of Metallic Materials, Non Ferrous Extractive Metallurgy, 

in this year of study, you shall be applying your previous years learning along with specialised field of 

study into projects and real-world applications. 

Instruction to course coordinator 

1. Each Pathway is restricted to a Cohort of 20 students which could include students from other 

relevant programs. 
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2. Single faculty shall be the Cohort Owner. 

3. This course shall be delivered in boot camp mode 

4. The industry session shall be addressed by industry subject experts (in contact mode/online 

/ recorded video mode) in the discipline only. 

5. The cohort owner shall identify experts from the relevant field and organize industry session as 

per schedule. 

6. Cohort owner shall plan and accompany the cohort for industrial visits. 

7. Cohort owner shall maintain and document the industrial assignments and weekly assessments, 

practices and mini project. 

8. The cohort owner shall coordinate with faculties across programs needed for their course to ensure 

seamless delivery as per time table 

9. The cohort owner along with classroom can augment or use for supplementally teaching on line 

courses available although reliable and good quality online platforms like Karnataka LMS, Infosys 

Springboard, NPTEL, Unacademic, SWAYAM, etc. 

10. Cohort owner shall guide the cohort for the execution of mini project 

Course Outcomes: At the end of the Course, the student will be able to: 

 

CO-01 
Solve various problems encountered in various manufacturing process like leakage, cracks, 

blowholes etc. 

CO-02 
  Determine the internal flaws in the Ferrous component by Magnetic Particle & Eddy current 

Testing method 

CO-03 
Analyze the internal flaws in the various components of Ferrous & Nonferrous alloys by 
Ultrasonic Testing method 

CO-04 
Analyze the internal flaws in the various components of Ferrous & Nonferrous alloys by 
Radiography Testing method 

 



Detailed course plan 
 

Week C O P O Days 1st session (9:00AM to 1:00 PM) L T P 2ND session (2:00PM to 5:00PM) L T P 

1 1 1,4,7 1  

Introduction to non-destructive testing and 

its various methods, Comparison of 

Destructive and Non-destructive Tests 

2  2 Non Destructive testing’s adopted in 

various manufacturing industries  

https://www.youtube.com/watch?v=9qw0

Dka_YcU 

  

 

 

 

3 

1 1,4,7 2 Visual Inspection and its importance in 

industry application 

1  3 Demonstrate Visual inspection of various 

ferrous and non ferrous  components to 

identify the surface defects and its 

remedies 

https://www.youtube.com/watch?v=iwasC

3G141w 

  3 

1 1,4,7 3 Penetrate Testing: Introduction , Penetrant 

Testing techniques ( Dry) 

1  3 Dry penetrant testing of ferrous/non 

ferrous alloys components to identify the 

surface defects and its remedies 

  3 

1 1,4,7 4 Penetrant Testing techniques ( Liquid) 1  3 Liquid penetrant testing of ferrous/non 

ferrous alloys components to identify the 

surface defects and its remedies 

  3 

  5 Developmental Weekly Assessment    Assessment Review and corrective 

action  

  3 

  6 Industry Class on non-destructive testing 

+Industry assessments 

5   Assignment to be complete   3 

2   1 PEER Discussion on Industry 

Assignment 

 4    

 

  

https://www.youtube.com/watch?v=9qw0Dka_YcU
https://www.youtube.com/watch?v=9qw0Dka_YcU
https://www.youtube.com/watch?v=iwasC3G141w
https://www.youtube.com/watch?v=iwasC3G141w
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1 1,4,7 2 Leak testing : Introduction , its importance 2  2 Leak testing Demonstration 

https://www.youtube.com/watch?v=ZQiT

Sq4aS_Q 

  3 

2 1,4,7 3 Acoustic Emission testing : Introduction 

and its importance  

2 2  Demonstrate the Acoustic emission 

testing to find out the ultrasonic stress 

waves from localized sources when a 

material deforms under stress 

https://www.youtube.com/watch?v=JRQw

xOH2gFA 

  3 

 1,4,7 4 How does acoustic and leak testings are 

adopted in various industries  

1  3 Exhibit the leak and acoustic testing in 

various fields  

  3 

 1,4,7 5 Developmental Weekly Assessment    Assessment Review and corrective 

action 

  3 

  6 Industry Class  on Leak and acoustic 

testing +Industry assessments 

5   Assignment to be complete   3 

3   1  PEER Discussion on Industry 

Assignment 

  

4 

     

2 1,4,7 2 Magnetic particle testing : Introduction and 

techniques of MPT adopted in various 

industry  

1  3 Magnetic particle testing on ferrous 

components ( Steel) to detect the internal 

defects and its remedies 

  3 

2 1,4,7 3 Magnetic Particle Testing for cast iron 

components 

1  3 Magnetic particle testing on ferrous 

components ( Cast iron) to detect the 

internal defects and its remedies 

  3 

2 1,4,7 4 Magnetic Particle Testing for alloy steels 

components 

1  3 Magnetic particle testing on ferrous 

components ( Alloy steel) to detect the 

internal defects and its remedies 

  3 

  5 
CIE 1– Written and practice test 

   Assessment Review and corrective 

action  

  3 

  6 Industry Class on Magnetic particle 

testing  +Industry assessments 

5   Assignment to be complete   3 

https://www.youtube.com/watch?v=ZQiTSq4aS_Q
https://www.youtube.com/watch?v=ZQiTSq4aS_Q
https://www.youtube.com/watch?v=JRQwxOH2gFA
https://www.youtube.com/watch?v=JRQwxOH2gFA
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4   1 PEER Discussion on Industry 

Assignment 

 4      

2 1,4,7 2 Eddy current testing: Introduction and 

technique of Eddy current testing  

1  3 Demonstrate the eddy current testing on 

ferrous metals for flow detection ( Steel) 

and its remedies 

 

  3 

2 1,4,7 3 Eddy current testing for cast iron 

components 

1  3 Demonstrate the eddy current testing on 

ferrous metals for flow detection ( cast 

iron) and its remedies 

  3 

2 1,4,7 4 Eddy current testing for alloy steels  

components ( Stainless steel) 

1  3 Demonstrate the eddy current testing on 

alloy steel metals for flow detection ( 

Stainless steel) and its remedies 

  3 

  5 Developmental Weekly Assessment    Assessment Review and corrective 

action  

  3 

  6 Industry Class on Eddy current testing  

+Industry assessments 

5   Assignment to be complete   3 

5   1 PEER Discussion on Industry 

Assignment 

 4      

3 1,4,7 2 Ultrasonic testing  ;Introduction and its 

techniques 

2  2 Demonstrate the Ultrasonic testing on 

ferrous metals for flow detection ( Steel) 

and its remedies 

https://www.youtube.com/watch?v=eXK

YN0vEeaE 

 

 

 3 

3 1,4,7 3 Ultrasonic testing  of rolled steel plates 1  3 Demonstrate the Ultrasonic testing of 

rolled steel plates for flow detection and its 

remedies 

 

  3 

https://www.youtube.com/watch?v=eXKYN0vEeaE
https://www.youtube.com/watch?v=eXKYN0vEeaE
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3 1,4,7 4 Ultrasonic testing  of castings  ( ferrous 

components)  

1  3 Demonstrate the Ultrasonic testing of 

ferrous metals for flow detection ( 

Castings) and its remedies 

 

 

 

 3 

  5 
CIE 2– Written and practice test 

   Assessment Review and corrective 

action  

  3 

  6 Industry Class on Ultrasonic testing on 

ferrous components + Industry 

Assignment  

5   Assignment to be complete   3 

6   1  PEER Discussion on Industry 

Assignment 

 4      

3 1,4,7 2 Ultrasonic testing of castings ( ferrous 

alloys components) 

1  3 Demonstrate the Ultrasonic testing of 

ferrous alloys metals for flow detection                

( Castings) and its remedies 

  3 

3 1,4,7 3 Ultrasonic testing of TMCP materials             

(Thermo mechanically controlled 

processed) 

2 2  Conduct the UT on TMCP process 

products to find out flow detection 

  3 

3 1,4,7 4 Ultrasonic testing of ferrous metals                  

( Forgings components) 

1  3 Conduct the UT on TMCP process 

products to find out flow detection 

  3 

  5 Developmental Weekly Assessment    Assessment Review and corrective 

action  

  3 

  6 Industry Class on ultrasonic testing on 

non – ferrous components +Industry 

assessments 

5   Assignment to be complete   3 

7   1 PEER Discussion on Industry 

Assignment 

  

4 
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3 1,4,7 2 Ultrasonic testing of non-ferrous alloys  

metals        ( Castings components) 

  4 Virtual demonstration on ultrasonic 

testing on non-ferrous alloys metals 

(Castings) 

  3 

3 1,4,7 3 Ultrasonic testing of non-ferrous alloys 

metals        (Castings  components) 

  4 Virtual demonstration on ultrasonic 

testing on non-ferrous alloys metals 

(Castings) 

  3 

3 1,4,7 4 Ultrasonic testing of non-ferrous alloys  

metals        (Forgings components) 

  4 Virtual demonstration on ultrasonic 

testing on non-ferrous alloys metals           

(Forgings) 

  3 

  5 CIE 3– Written and practice test    Assessment Review and corrective 

action  

  3 

  6 Industry Class on ultrasonic testing 

adopted in various fields +Industry 

assessments 

5   Assignment to be complete   3 

8   1  PEER Discussion on Industry 

Assignment 

  

4 

     

3 1,4,5

,7 

2 Ultrasonic testing adopted in automotive 

industry  

1  3 Industry class with adopting the  safety 

norms by visiting the test filed 

  3 

3 1,4,5

,7 

3 Ultrasonic testing adopted in foundry 1  3 Virtual demonstration  on ultrasonic 

testing to detect the flow and its remedies 

  3 

3 1,4,5

,7 

4 Ultrasonic testing adopted in aeronautical 

industry  

1  3 Virtual demonstration  on ultrasonic 

testing to detect the flow and its remedies 

  3 

  5 Developmental Weekly Assessment    Assessment Review and corrective 

action  

  3 

  6 Industry Class on ultrasonic testing 

adopted in various industries +Industry 

assessments 

5   Assignment to be complete   3 

9   1 PEER Discussion on Industry 

Assignment 

 4      
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4 1,4,5

,7 

2 Radiography testing : Introduction and its 

techniques  

2  2 Industry class with adopting the  safety 

norms by visiting the test filed 

  3 

4 1,4,5

,7 

3 Radiography testing on ferrous 

components ( Forgings) 

1  3 Virtual demonstration of Flow detection 

through radiography and its remedies  

  3 

4 1,4,5

,7 

4 Radiography testing on ferrous 

components ( Castings) 

1  3 Virtual demonstration of Flow detection 

through radiography and its remedies  

  3 

  5 CIE 4– Written and practice test    Assessment Review and corrective 

action 

  3 

  6 Industry Class on radiography testing 

+Industry assessments 

5   Assignment to be complete   3 

10   1 PEER Discussion on Industry 

Assignment 

 4      

4 1,4,5

,7 

2 Radiography testing on ferrous 

components ( Castings) 

1  3 Industry class with adopting the  safety 

norms by visiting the test filed 

  3 

4 1,4,5

,7 

3 Radiography testing on non ferrous alloys 

components ( Castings) 

1  3 Virtual demonstration of Flow detection 

through radiography and its remedies  

  3 

4 1,4,5

,7 

4 Radiography testing on non - ferrous 

alloys components ( Casting) 

  4 Virtual demonstration of Flow detection 

through radiography and its remedies  

  3 

  5 Developmental Weekly Assessment    Assessment Review and corrective 

action  

  3 

  6 Industry Class on radiography testing 

adopted in non ferrous alloy castings and 

forgings +Industry assessments 

5   Assignment to be complete   3 

11   1  PEER Discussion on Industry 

Assignment 

  

4 
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4 1,4,5

,7 

2 Radiography testing on non ferrous alloys 

metal components ( Castings) 

1  3 Industry class on radiography testing   3 

4 1,4,5

,7 

3 Radiography testing on non ferrous alloys 

metal components ( Forgings) 

1  3 Virtual demonstration on radiography 

testing on non ferrous alloys forgings 

  3 

4 1,4,5

,7 

4 Radiography testing on non ferrous alloys 

metal components ( Forgings) 

1  3 Virtual demonstration on radiography 

testing on non ferrous alloys forgings 

  3 

  5 CIE 5– Written and practice test    Assessment Review and corrective 

action  

  2 

  6 Industry Class on radiography adopted 

in various industries to detect the 

surface and internal defects +Industry 

assessments 

5   Assignment to be complete   2 

12   1 PEER Discussion on Industry 

Assignment 

 4      

 1,4,5

,7 

2  Nondestructive and destructive testing on 

welded joints 

1  3 Determine the microstructure and 

mechanical testing on heat affected zone 

(HAZ) and its remedies 

  3 

4 1,4,5

,7 

3 Radiography testing on welded joints on 

similar metals 

1  3 Virtual determination of porosity , voids, 

cracks, inclusion etc., in the inside of 

weldments and its remedies 

  3 

4 1,4,5

,7 

4 Radiography testing on welded joints on 

Dis - similar metals 

1  3 Virtual determination of porosity , voids, 

cracks, inclusion etc., in the inside of 

weldments and its remedies 

  3 

  5 Developmental Weekly Assessment    Assessment Review and corrective action    2 

  6 Industry Class on radiography test on 

weld joints +Industry assessments 

5   Assignment to be complete   2 

13   1 PEER Discussion on Industry 

Assignment 

 4      

 1,2,

3,4 

1,4,5

,7 

2 Case study on Non Destructive Testing   4 Case study on Non Destructive Testing   3 
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 1,2,

3,4 

1,4,5

,7 

3 Case study on Non Destructive Testing   4 Case study on Non Destructive Testing   3 

 1,2,

3,4 

1,4,5

,7 

4 Case study on Non Destructive Testing   4 Case study on Non Destructive Testing   3 

 1,2,

3,4 

1,4,5

,7 

5 Case study on Non Destructive Testing   4 Case study on Non Destructive Testing   3 

   6 Case study on Non Destructive Testing        

 
CIE and SEE Assessment Methodologies  

CIE Assessment Assessment Mode 
Duration 
In hours 

Max Marks 

Week 3 CIE 1– Written and practice test 4 30 

Week 5 CIE 2– Written and practice test 4 30 

Week 7 CIE 3– Written and practice test 4 30 

Week 9 CIE 4– Written and practice test 4 30 

Week 11 CIE 5– Written and practice test 4 30 

 

 On line Course work (Minimum 10 hours online course with certification 
from (SWAYAM/NPTEL/Infosys Springboard) 

 40 

Profile building for Internship / Submission of  Synopsys for project 
work 

 20 

Portfolio evaluation (Based on industrial assignments and weekly developmental assessment) *  30 

TOTAL CIE MARKS (A) 240 

SEE 1 - Theory exam (QP from BTE) Conducted for 100 marks 3 hrs duration reduced to 60 
marks 

3  60 

SEE 2 – Practical 3 100 

TOTAL SEE MARKS (B)  160 

TOTAL MARKS (A+B)  400 

*The industrial assignment shall be based on peer-to-peer assessment for a total of 10 marks (on a scale of 1 to 10) and in the event of a group 

assignment the marks awarded will be the same for the entire group, the developmental assessment will be for a total of 20 marks and based on 

MCQ/case study/demonstration and such other assignment methods 
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 Assessment framework for CIE 

Note: Theory to be conducted for 1 hour and practice for 3 hours, total duration of exam – 4 hours 
 

Programme                                                                                               Semester  V                                          

Course                                                                                                     Max Marks 30 

Course Code  Duration 4 hours 

Name of the course coordinator    

Note: Answer one full question from each section.  

Qn.No Question CL 

L3/L4 

CO PO Marks 

Section-1 (Theory) – 10 marks 

1.a)      

   b)      

2.a)      

   b)      

   c)      

Section-2 (Practical) - 20 marks 

3)      

4)      

Note : Theory questions shall be aligned to practical questions 
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Assessment framework for SEE 1 (Theory) 

 

Programme :              Semester : V 
Course  :               Max Marks : 100 
Course Code :         Duration : 3 Hrs 

Instruction to the Candidate:Answer one full question from each section.  

Q.No Question CL CO Marks 

Section-1 

1.a)   1  

b)    

2.a)    

 b)    

Section-2 

3.a)   2  

b)    

4.a)    

b)    

Section- 3 

5.a)   3  

 b)    

6.a)    

 b)    

Section-4 

  7.a)   4  

     b)    

8.a)    

    b)    

Section-5 

9.a)   5  

 b)    
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10.a)    

 b)    

 

Scheme of Evaluation for SEE 2   

Sl. No Description Marks 

1 Case submission 20 

2 Case presentation  20 

3 Case innovation  20 

4 Result  20 

5 Viva voce 20 

Total 100 
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Case Submission / Content Evaluation Rubrics (Model) 

Evaluation 

Parameters  
5 4  3 2  1 

Student 

Score 

Identification 

of the main  

issues / 

problem  

Identifies and 

understands all 

the main issues 

in the problem 

statement 

Identifies and 

understands most 

of the main issues 

in the problem 

statement 

Identifies and 

understands some 

of the issues in the 

problem statement 

Identifies and 

understands a few 

of the issues in the 

problem statement 

Identifies limited 

issues  

in the problem  

statement 

5 

Analysis of the 

issues  

Insightful and 

thorough 

analysis of all 

the issues 

Thorough 

analysis of most 

of the issues 

Superficial analysis 

of some of the 

issues in the 

problem statement 

Incomplete 

analysis of the 

issues 

No analysis of 

the issue 
4 

Comments on 

effective 

solutions / 

strategies (The 

solution may 

be in the 

problem 

statement 

already or 

proposed by 

you) 

Well 

documented, 

reasoned and 

pedagogically 

appropriate 

comments on 

solutions, or 

proposals for 

solutions, to all 

issues in the 

problem 

statement 

Appropriate, well 

thought out 

comments about 

solutions, or 

proposals for 

solutions, to most 

of the issues in the 

problem statement 

Superficial and / or 

inappropriate 

solutions to some of 

the issues in the 

problem statement 

Little and/or 

inappropriate 

solutions to all of 

the issues in the 

problem 

statement 

No action to all 

issues in the 

problem 

statement 

2 

Links to course 

learning and 

additional 

research 

Excellent 

research into the 

issues with 

clearly 

documented 

links to course 

learnings and 

beyond. 

Good research and 

documented links 

to the materials 

read during the 

course 

Limited research 

and documented 

links to any 

readings 

Incomplete 

research and links 

to any reading. 

No research or 

links to any 

reading 

3 

Total 14/20 
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Case Presentation Evaluation Rubrics (Model) 

Evaluation 

Parameters 
5 4 3 2 1 

Student 

Score 

Delivery& 

Enthusiasm 

Very clear and concise 

flow of ideas 

Demonstrates 

passionate interest in 

the topic and 

engagement with class 

/ examiner 

Clear flow of ideas 

Demonstrates 

interest in the 

topic and 

engagement with 

class / examiner 

Most ideas flow but 
is lost at times 
Limited evidence of 
interest in and 
engagement with 
the topic 

Hard to 
follow the 
flow of ideas 
Lack of 
enthusiasm 
and interest 

No flow in 
the 
presentation 
Poor 
presentation 
skills 

4 

Visuals 

Visuals augmented 
and extended 
comprehension of the 
issues in unique ways 

Use of visuals related 

to the topic 

Limited use of 
visuals loosely 
related to the topic 

No use of visuals 

Poor visuals used 
and some visuals 

are not easy to 

understand its 

relevance. 

2 

Staging 

Uses stage effects 

such as props, sound 

effects, and speech 

modulation in a 

unique and dramatic 

manner that 

enhances the 

understanding of the 

issues in the 

problem statement. 

Uses stage effects 
such as props, sound 
effects, and speech 
modulation in an 
effective manner to 
extend the 
understanding of 
the issues in the 
problem statement. 

Limited use of stage 
effects and/or used 
in a manner that did 
not enhance the 
understanding of 
the issues in the 
problem statement. 

No use of stage 

effects 

Poor stage effects 

usage 
5 



Diploma in Metallurgical Engineering 2020 - 21 
 

Department of Collegiate & Technical Education Bengaluru-560001 Page 42 

Involvement of 
the class/ 
Examiners 

¶ Questions 

¶ Discussions 

¶ Activities 

Excellent and salient 
discussion points that 
elucidated material to 
develop a deep 
understanding 
Appropriate and 
imaginative activities 
used to extend 
understanding in a 
creative manner 

Questions and 
discussions 
addressed 
important 
information that 
developed 
understanding 
Appropriate 
activities used to 
clarify 
understanding 

Questions and 
discussions 
addressed 
important 
superficial issues of 
the problem 
statement Limited 
use of activities to 
clarify 
understanding 

Little or no 
attempt to 
engage the 
class / 
examiner in 
demonstrating 
their learning 

Did not 
engage the 
class / 
examiner and 
poor listening 
skills 

1 

Total      12/20 
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Case Results Evaluation Rubrics (Model) 

Evaluation 

Parameters 

5 4 3 2 1 Student 

Score 

Problem 

outcome 

The topic was well 

researched and all 

information and 

data included are 

accurate and from 

reliable sources of 

information like 

high impact journals 

standards, etc.  

The proof was 

enough backed up 

with accurate data, 

analysis and 

reasoning beyond 

the class learning.  

Outcome achieved 

beyond the problem 

brief 

The topic was 

researched and 

most information 

and data were from 

reliable sources of 

information. The 

proof was backed 

up with good data 

and reasoning as 

taught in the class. 

 Outcome achieved as 

per the problem brief 

The topic was 

researched but 

information and data 

were only partly from 

reliable sources of 

information.  

The proof was not fully 

backed up with good 

data or reasoning as 

taught in the class. 

Partial outcome 

achieved as per the 

problem brief 

The topic was 

researched and data 

were not from 

reliable sources.  

The proof was not 

backed up with 

data, analysis or 

reasoning as taught 

in the class.  

Some outcome 

obtained as per the 

problem brief 

Desired results 

not obtained, 

but some 

relevant 

research was 

done. Outcome 

not obtained as 

per the 

problem brief 

4 

Application of 

class learning in 

problem solving 

Made effective use of 

class principles, 

models and theories. 

Also used creativity 

to find effective 

results appropriate 

to industry beyond 

class learning. 

Made good use of class 

principles, models and 

theories Some creative 

ideas were explored to 

find desired outcome 

but within the 

framework of class 

learning 

Made some use of 

class principles, 

models and theories 

No creative ideas or 

models explored 

Made limited use of 

class principles, 

models and theories 

Poorly applied 

class 

principals, 

models and 

theories 

3 

Response to 

Class / 

Queries Excellent 

response to 

Good response to 

questions and 

Satisfactory response 

to questions and 

Limited response 

to questions and 

Poor or no 

response to 

2 
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Examiners 

Queries 

comments and 

discussion with 

appropriate content 

supported by 

theory/research 

discussions with some 

connection made to 

theory/research 

discussions with 

limited reference to 

theory/research 

discussions with 

no reference to 

theory/research 

questions and 

did not 

participate in 

the discussions. 

Conclusions 

Provides detailed and 

appropriate 

conclusion for the 

problem statement 

Provides appropriate 

conclusion for the 

problem statement 

Provides adequate and 

mostly appropriate 

conclusions for the 

problem statement 

Provides limited 

and somewhat 

appropriate 

conclusions for the 

problem statement 

Has not 

provided 

appropriate 

conclusions for 

the problem 

statement. 

4 

Total 13/20 
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Case Innovation Evaluation Rubrics (Model) 

Evaluation 

Parameters 

5 4 3 2 1 Student 

Score 

Finding new 

processes / models / 

approaches 

The newly 

discovered 

processes / 

models / 

approaches are of 

good quality and 

relevant 

The newly 

discovered 

processes / 

models / 

approaches are of 

appropriate 

quality but limited 

relevance 

The newly discovered 

processes / models / 

approaches have 

limited application 

but relevant to the 

problem 

The newly discovered 

processes / models / 

approaches has restricted 

application 

No new processes 

/ models / 

approaches were 

identified 

5 

Proposing ideas and 

innovative solutions 

in terms of processes 

/ models / 

approaches and how 

they can be applied 

to solve the problem 

on hand 

Various ideas and 

innovative 

solutions have 

been proposed and 

their application 

have been clearly 

outlined 

Various ideas and 

innovative 

solutions have 

been proposed as 

well as the outline 

of the process to 

apply them 

Some ideas or 

innovative solutions 

have been proposed 

but the process of 

applying them 

hasn't been 

specified 

Few ideas have been 

proposed 

No ideas or 

innovative 

solutions have 

been proposed 

3 

Using creativity 

techniques to 

provide and reason 

good ideas which are 

original and 

unconventional 

Wherever 

necessary 

creativity 

techniques are 

utilized to analyse 

and solve the 

problem 

Creativity 

techniques are 

frequently utilized 

in more than 50% 

of the occasions 

Creativity techniques 

are utilized at times 

in less than 50% of 

the occasions 

Creativity techniques 

are used a few times 

only 

Creativity 

technique are not 

utilized to analyse 

and solve the 

problem 

2 

Finding constraints 

and weak points in 

existing processes / 

models / approaches 

or methods 

Constraints and 

weak points are 

understood 

Constraints and 

weak are 

identified 

A critical analysis is 

undertaken 

Only a description of the 

working process and 

methods are provided 

No constraints or 

weak points have 

been identified. 

3 

Total 13/20 
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Reference:  

1. Barry Hull & Vernon John, Non-destructive Testing, ELBS edn., Macmillan, London, 1989. 

2. R. Halmshaw, Non-destructive Testing, 2nd edn., Edward Arnold, London, 1991. 

3. McGonnagle W. J., Non-destructive testing, Gordon & Beach Science, New York, 1983. 
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Government of Karnataka 

DEPARTMENT OF COLLEGIATE and TECHNICAL EDUCATION 
 

Program METALLURGICAL 

ENGINEERING 

Semester 5 

Course Code 20MT53I Type of 

Course 

L:T:P (104:52: 312) 

Specialization Powders for Additive 

Manufacturing & Metals Joining 

Credits 24 

CIE Marks 240 SEE Marks 160 

 

Introduction: Welcome to the curriculum for the Specialisation Pathway – Powders for additive 

manufacturing and metals joining. This specialisation course is taught in Bootcamp mode. Bootcamps are 

12 weeks, intense learning sessions designed to prepare you for the practical world – ready for industry 

within the country or globally. You will be assisted through the course, with development-based 

assessments to enable progressive learning. In this course, you’ll learn how to empower and exhibits the 

best suitable powder metallurgy techniques for additive manufacturing & metals joining processes in a 

range of industrial applications that are needed for today’s job market.  

Leading to the successful completion of this bootcamp, you shall be equipped to either do an internship in 

a powder manufacturing & metals joining industry or do a capstone project in the related field. After the 

completion of your Diploma, you shall be ready to take up roles like a lab In – charge, Supervisor and can 

rise up to the level of Manager. 

This course will teach you about Metallurgical properties of powders in additive manufacturing and metals 

joining processes by methods required for industrial applications, Communication protocols and 

more. Details of the curriculum is presented in the sections below. 

 

Pre-requisite 

Before the start of this specialisation course, you will have prerequisite knowledge gained in the first two 

years on the following subjects: 

1st year -Engineering Mathematics, Communication Skills, Computer Aided Engineering Graphics, 

Statistics & Analysis, Basic IT Skills, Fundamentals of Electrical and Electronics Engineering, Project 

Management skills Engineering Materials and Mechanical Workshop 

2nd year-Iron Making, Machine Tool Technology, Fuels and Refractory, Physical Metallurgy, Foundry 

Technology, Operations Management, Testing of Metallic Materials, Non Ferrous Extractive Metallurgy, 

in this year of study, you shall be applying your previous years learning along with specialised field of 

study into projects and real-world applications. 
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Instruction to course coordinator 

1. Each Pathway is restricted to a Cohort of 20 students which could include students from other 

relevant programs. 

2. Single faculty shall be the Cohort Owner. 

3. This course shall be delivered in boot camp mode 

4. The industry session shall be addressed by industry subject experts (in contact mode/online 

/ recorded video mode) in the discipline only. 

5. The cohort owner shall identify experts from the relevant field and organize industry session as 

per schedule. 

6. Cohort owner shall plan and accompany the cohort for industrial visits. 

7. Cohort owner shall maintain and document the industrial assignments and weekly assessments, 

practices and mini project. 

8. The cohort owner shall coordinate with faculties across programs needed for their course to ensure 

seamless delivery as per time table 

9. The cohort owner along with classroom can augment or use for supplementally teaching on line 

courses available although reliable and good quality online platforms like Karnataka LMS, Infosys 

Springboard, NPTEL, Unacademic, SWAYAM, etc. 

10. Cohort owner shall guide the cohort forth execution of mini project 

Course Outcomes: At the end of the Course, the student will be able to: 

 

CO-01 
Apply the powder metallurgy techniques to produce different shapes by controlling 

characterization of metal powders 

for additive manufacturing applications 

CO-02 
Evaluate the Mechanical and Metallurgical properties of conventional welding weldments to 

obtain sound welding 

CO-03 
Evaluate the  Metallurgical properties of Advanced welding weldments to obtain sound 
welding 

CO-04 
Propose the appropriate welding techniques for various engineering applications 



Detailed course plan 

 

Week C O P O Days 1st session (9:00AM to 1:00 PM) L T P 2ND session (2:00PM to 5:00PM) L T P 

1 1 1,4,7 1  
Powder Metallurgy : Importance of Powder 

metallurgy, Developments of powder 

metallurgy in various fields 

2  2 Virtual explanation about  Characteristics 

of metal powders and additives using for 

production of PM products 

https://nptel.ac.in/courses/113106098 

  

 

 

 

3 

1 1,4,7 2 Production of powders ( Metal) ,  2 2  Industry class on production of metal 

powders 

  3 

1 1,4,7 3 characteristics of powders ( Metal), Stress 

concentrations, Residual Stress, 

2  2 NPTEL videos on material characteristics 

https://nptel.ac.in/courses/113106098  

  3 

1 1,4,7 4 Powder metallurgy methods / techniques :  

Atomization, Reduction from oxide , 

Electrolysis method 

1  3 Virtual Demonstration on powder 

metallurgy techniques 

https://nptel.ac.in/courses/113106098 

  3 

  5 Developmental Weekly Assessment    Assessment Review and corrective 

action  

  3 

  6 Industry Class on powder  metallurgy 

process  +Industry assessments 

5   Assignment to be completed   3 

2   1 PEER Discussion on Industry 

Assignment 

 4    

 

  

1 1,4,7 2 Metal Powder compacting techniques and its 

importance  

1  3 Industry class on compacting process  

 

 3 

1 1,4,7 3 Sintering process and its importance  1  3 Virtual Demonstration on sintering 

process techniques 

https://www.youtube.com/watch?v=I39m

28NZ7_s 

  3 

1 1,4,7 4 Defects occurred during every process of 

production of powder metallurgy products 

1  3 Demonstrate the defects obtained in 

process and its remedies 

  3 

  5 Developmental Weekly Assessment    Assessment Review and corrective 

action 

  3 

https://nptel.ac.in/courses/113106098
https://nptel.ac.in/courses/113106098
https://nptel.ac.in/courses/113106098
https://www.youtube.com/watch?v=I39m28NZ7_s
https://www.youtube.com/watch?v=I39m28NZ7_s
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  6 Industry Class on compacting and 

sintering techniques of powder 

metallurgy process +Industry 

assessments 

5   Assignment to be completed   3 

3   1  PEER Discussion on Industry 

Assignment 

  

4 

     

1 1,4,7 2 Additive manufacturing process : 

Discussion on different materials used  

Use of multiple materials 

2  2 Virtual class on additive manufacturing 

process ( Youtube) 

https://www.youtube.com/watch?v=t7yv

4gSnNkE 

  3 

1 1,4,7 3 Multifunctional and graded materials in 

AM , Role of solidification rate  

2  2 Virtual class on additive manufacturing 

process 

NPTEL video  : 

https://www.youtube.com/watch?v=gcia

0aqZMf0 

  3 

1 1,4,7 4 Evolution of non-equilibrium structure – 

Structure property relationship  

Grain structure and microstructure 

2  2 Virtual class on additive manufacturing 

process 

  3 

  5 
CIE 1– Written and practice test 

   Assessment Review and corrective 

action  

  3 

  6 Industry Class on additive manufacturing 

process + Industry assessments 

 

5   Assignment to be completed   3 

4   1 PEER Discussion on Industry 

Assignment 

 4      

1 1,4,7 2 Powder-based AM processes involving 

sintering and  

melting (selective laser sintering, shaping, 

electron beam melting. involvement) 

2  2 Virtual class on Additive manufacturing 

process 

 

 

 3 

1 1,4,7 3 Printing processes (droplet based 3D  

Solid-based AM processes - extrusion 

based fused deposition modelling object 

1  3 Demonstrate the Solid base 3D printer 

for AM process to produce simple 

products  

  3 

https://www.youtube.com/watch?v=t7yv4gSnNkE
https://www.youtube.com/watch?v=t7yv4gSnNkE
https://www.youtube.com/watch?v=gcia0aqZMf0
https://www.youtube.com/watch?v=gcia0aqZMf0
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Stereolithography  Micro- and nano-

additive  

 

https://www.youtube.com/watch?v=T-

Z3GmM20JM 

1 1,4,7 4 Powder fusion mechanism and powder 

handling, Process Modelling 

1 1 2 Virtual class on Additive manufacturing 

process 

https://www.youtube.com/watch?v=PFs3

jCI99tk 

https://www.youtube.com/watch?v=Mf3

6UkVQElM 

 

 

 3 

  5 Developmental Weekly Assessment    Assessment Review and corrective 

action  

  3 

  6 Industry Class on solid base 3D printer 

technology +Industry assessments 

5   Assignment to be completed   3 

5   1 PEER Discussion on Industry 

Assignment 

 4      

2 1,4,7 2 Welding process :  Importance and 

characteristics of welding in welding 

processes 

2  2 Demonstrate the welding practice on 

similar metals. Study the metallurgical 

and mechanical properties on weldments  

  3 

2 1,4,7 3 Welding techniques and its importance  1  3 Demonstrate the various welding 

techniques virtually  

  3 

2 1,4,7 4 Fusion welding : Arc welding process and 

techniques  

1  3 Weld the similar metals through arc 

welding process and study the 

metallurgical aspects on HAZ 

  3 

  5 
CIE 2– Written and practice test 

   Assessment Review and corrective 

action  

  3 

  6 Industry Class on arc welding process and 

its application + Industry assignment 

5   Assignment to be completed   3 

6   1  PEER Discussion on Industry 

Assignment 

 4      

2 1,4,7 2 Fusion welding : Arc welding process and 

techniques  

  4 Weld the dis similar metals through arc 

welding process and study the 

metallurgical aspects on HAZ 

  3 

https://www.youtube.com/watch?v=T-Z3GmM20JM
https://www.youtube.com/watch?v=T-Z3GmM20JM
https://www.youtube.com/watch?v=PFs3jCI99tk
https://www.youtube.com/watch?v=PFs3jCI99tk
https://www.youtube.com/watch?v=Mf36UkVQElM
https://www.youtube.com/watch?v=Mf36UkVQElM
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2 1,4,7 3 Fusion welding : Gas welding process and 

techniques  

  4 Weld the similar metals through gas 

welding process and study the 

metallurgical aspects on HAZ 

  3 

2 1,4,7 4 Fusion welding : Gas welding process and 

techniques  

  4 Weld the dis similar metals through gas 

welding process and study the 

metallurgical aspects on HAZ 

  3 

  5 Developmental Weekly Assessment    Assessment Review and corrective 

action  

  3 

  6 Industry Class  on Gas welding process 

and its application +Industry assessments 

5   Assignment to be completed   3 

7   1 
PEER Discussion on Industry 

Assignment 

  

4 

   

 

 

  

2 1,4,7 2 Resistance welding process and techniques  1  3 Weld the similar metals through 

resistance welding process and study the 

metallurgical aspects on HAZ 

  3 

2 1,4,7 3 Resistance welding process and techniques  1  3 Weld the dis similar metals through 

resistance welding process and study the 

metallurgical aspects on HAZ 

  3 

2 1,4,7 4 Conduct the destructive and non-destructive 

testing on weldments 

  4 Compile the results of mechanical and 

metallurgical properties on  weldments  

  3 

  5 CIE 3– Written and practice test    Assessment Review and corrective 

action  

 

  3 

  6 Industry Class on resistance welding 

process and its application +Industry 

assessments 

5   Assignment to be completed   3 

8   1  PEER Discussion on Industry 

Assignment 

  

4 

     

3 1,4,7 2 Fusion welding : Tungsten arc welding 

process and techniques (TIG) 

1  3 Weld the similar / dis similar metals 

through TIG welding process and study 

the metallurgical aspects on HAZ 

  3 
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3 1,4,7 3 Fusion welding : Metal Inert gas arc welding 

process and techniques (MIG) 

1  3 Weld the similar / dis similar metals 

through MIG welding process and study 

the metallurgical aspects on HAZ 

  3 

3 1,4,7 4 Conduct the non-destructive testing on 

weldments 

  4 Compile the results of mechanical and 

metallurgical properties on  weldments  

  3 

  5 Developmental Weekly Assessment    Assessment Review and corrective 

action  

 

  3 

  6 Industry Class on TIG welding process 

+Industry assessments 

5   Assignment to be completed   3 

9   1 PEER Discussion on Industry Assignment  4      

3 . 

1,4,7 

2 Intense energy beam welding : Various solid 

state welding and its importance  

1  3 Virtual class on intense energy beam 

welding process for similar and dis 

similar metals  

  3 

3 1,4,7 3 Intense energy beam welding : Electron 

beam welding technique ( EBW) and its 

importance  

1  3 Virtual class on electron beam welding  

https://www.youtube.com/watch?v=U7I

BLZFE1Sw 

  3 

3 1,4,7 4 Intense energy beam welding : Laser beam 

welding technique ( LBW) and its 

importance  

1  3 Virtual class on laser beam welding 

https://www.youtube.com/watch?v=R3Y

_lrJJ65c 

 

  3 

  5 CIE 4– Written and practice test    Assessment Review and corrective 

action 

  3 

  6 Industry Class on laser beam welding 

+Industry assessments 

5   Assignment to be completed   3 

10   1 PEER Discussion on Industry 

Assignment 

 4      

3 1,4,7 2 Intense energy beam welding : Plasma  arc 

welding technique ( PAM) and its 

importance  

1 1 2 Virtual class on Plasma arc welding 

https://www.youtube.com/watch?v=Hu-

tEgxYsuM 

  3 

https://www.youtube.com/watch?v=U7IBLZFE1Sw
https://www.youtube.com/watch?v=U7IBLZFE1Sw
https://www.youtube.com/watch?v=R3Y_lrJJ65c
https://www.youtube.com/watch?v=R3Y_lrJJ65c
https://www.youtube.com/watch?v=Hu-tEgxYsuM
https://www.youtube.com/watch?v=Hu-tEgxYsuM
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3 1,4,7 3 Thermit welding technique and its 

importance 

  4 Virtual demonstration/Industrial visit on 

Thermit welding  ( Physical 

demonstration) 

https://www.youtube.com/watch?v=zxA

OdWaSv1o 

https://www.youtube.com/watch?v=TibP

vFW7WZ4 

  3 

3 1,4,7 4 Solid state welding : Diffusion welding 

technique and its importance 

1  3 Virtual class on Diffusion welding 

process 

https://www.youtube.com/watch?v=ERr

UlzcaqMw 

  3 

  5 Developmental Weekly Assessment    Assessment Review and corrective 

action  

  3 

  6 Industry Class on intense energy beam 

welding process  +Industry assessments 

5   Assignment to be completed   3 

11   1  PEER Discussion on Industry 

Assignment 

  

4 

     

3 1,4,7 2 Solid state welding : Friction stir welding 

technique and its importance 

1  3 Virtual class on Friction stir welding 

process 

https://www.youtube.com/watch?v=AsK

3M9AE86U 

  3 

3 1,4,7 3 Solid state welding : Friction  welding 

technique and its importance 

1  3 Virtual class on Friction  welding process 

https://www.youtube.com/watch?v=M2z

dRBcDZWY 

 

  3 

3 1,4,7 4 Under water welding techniques and its 

characteristics  

1  3 Virtual class on Under water welding 

processhttps://www.youtube.com/watch?

v=XERd9tpPosI 

  3 

  5 CIE 5– Written and practice test    Assessment Review and corrective 

action  

  3 

  6 Industry Class on under water welding 

+Industry assessments 

5   Assignment to be completed   3 

https://www.youtube.com/watch?v=zxAOdWaSv1o
https://www.youtube.com/watch?v=zxAOdWaSv1o
https://www.youtube.com/watch?v=TibPvFW7WZ4
https://www.youtube.com/watch?v=TibPvFW7WZ4
https://www.youtube.com/watch?v=ERrUlzcaqMw
https://www.youtube.com/watch?v=ERrUlzcaqMw
https://www.youtube.com/watch?v=AsK3M9AE86U
https://www.youtube.com/watch?v=AsK3M9AE86U
https://www.youtube.com/watch?v=M2zdRBcDZWY
https://www.youtube.com/watch?v=M2zdRBcDZWY
https://www.youtube.com/watch?v=XERd9tpPosI
https://www.youtube.com/watch?v=XERd9tpPosI
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12   1 PEER Discussion on Industry 

Assignment 

 4       

  4 1,4,7 2 Welding techniques adopted in marine 

industries 

1  3 Compile the welding processes adopted in 

marine industry 

  3 

4 1,4,7 3 Welding techniques adopted in Aerospace 

industries 

1  3 Compile the welding processes adopted in 

Aerospace industry 

  3 

4 1,4,7 4 Welding techniques adopted in Automotive 

industries 

1  3 Compile the welding processes adopted in 

Automotive industry 

  3 

  5 Developmental Weekly Assessment    Assessment Review and corrective 

action  

   

  6 Industry Class  on welding techniques 

adopted in various industries +Industry 

assessments 

5   Assignment to be completed   2 

13   1 PEER Discussion on Industry 

Assignment 

 4      

 1,2,

3,4 

1,4,5

7 

2 Case study on powders for additive 

manufacturing &  metals joining process 

  4 Case study on powders for additive 

manufacturing &  metals joining process 

  3 

 1,2,

3,4 

1,4,5

7 

3 Case study on powders for additive 

manufacturing &  metals joining process 

  4 Case study on powders for additive 

manufacturing &  metals joining process 

  3 

 1,2,

3,4 

1,4,5

7 

4 Case study on powders for additive 

manufacturing &  metals joining process 

  4 Case study on powders for additive 

manufacturing &  metals joining process 

  3 

 1,2,

3,4 

1,4,5

7 

5 Case study on powders for additive 

manufacturing &  metals joining process 

  4 Case study on powders for additive 

manufacturing &  metals joining process 

  3 

   6 Case study on powders for additive 

manufacturing &  metals joining process 
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CIE and SEE Assessment Methodologies  

CIE Assessment Assessment Mode 
Duration 
In hours 

Max Marks 

Week 3 CIE 1– Written and practice test 4 30 

Week 5 CIE 2– Written and practice test 4 30 

Week 7 CIE 3– Written and practice test 4 30 

Week 9 CIE 4– Written and practice test 4 30 

Week 11 CIE 5– Written and practice test 4 30 

 

 On line Course work (Minimum 10 hours online course with certification 
from (SWAYAM/NPTEL/Infosys Springboard) 

 40 

Profile building for Internship / Submission of  Synopsys for project 
work 

 20 

Portfolio evaluation (Based on industrial assignments and weekly developmental assessment) *  30 

TOTAL CIE MARKS (A) 240 

SEE 1 - Theory exam (QP from BTE) Conducted for 100 marks 3 hrs duration reduced to 60 
marks 

3  60 

SEE 2 – Practical 3 100 

TOTAL SEE MARKS (B)  160 

TOTAL MARKS (A+B)  400 

*The industrial assignment shall be based on peer-to-peer assessment for a total of 10 marks (on a scale of 1 to 10) and in the event of a group 

assignment the marks awarded will be the same for the entire group, the developmental assessment will be for a total of 20 marks and based on 

MCQ/case study/demonstration and such other assignment methods 
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Assessment framework for CIE (1 to 5)  

Note: Theory to be conducted for 1 hour and practice for 3 hours, total duration of exam – 4 hours 

 

Programme                                                                                               Semester  V                                          

Course                                                                                                     Max Marks 30 

Course Code  Duration 4 hours 

Name of the course coordinator    

Note: Answer one full question from each section.  

Qn.No Question CL 

L3/L4 

CO PO Marks 

Section-1 (Theory) – 10 marks 

1.a)      

   b)      

2.a)      

   b)      

   c)      

Section-2 (Practical) - 20 marks 

3)      

4)      

Note : Theory questions shall be aligned to practical questions 
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Assessment framework for SEE 1 (Theory)  

Programme :              Semester : V 

Course  :               Max Marks : 

100 

Course Code :         Duration : 3 Hrs 

Instruction to the Candidate:Answer one full question from each section.  

Q.No Question CL CO Marks 

Section-1 

1.a)   1  

b)    

2.a)    

 b)    

Section-2 

3.a)   2  

b)    

4.a)    

b)    

Section- 3 

5.a)   3  

 b)    

6.a)    

 b)    

Section-4 

  7.a)   4  

     b)    

8.a)    

    b)    

Section-5 

9.a)   5  

 b)    
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10.a)    

 b)    

 

Scheme of Evaluation for SEE 2   

Sl. No Description Marks 

1 Case submission 20 

2 Case presentation  20 

3 Case innovation  20 

4 Result  20 

5 Viva voce 20 

Total 100 

 



Diploma in Metallurgical Engineering 2020 - 21 
 

Department of Collegiate & Technical Education Bengaluru-560001 Page 61 

Case Submission / Content Evaluation Rubrics (Model) 

Evaluation 

Parameters  
5 4  3 2  1 

Student 

Score 

Identification of 

the main  

issues / problem  

Identifies and 

understands all 

the main issues 

in the problem 

statemen 

Identifies and 

understands most of 

the main issues in 

the problem 

statement 

Identifies and 

understands some of 

the issues in the 

problem statement 

Identifies and 

understands a few of 

the issues in the 

problem statement 

Identifies limited 

issues  

in the problem  

statement 

5 

Analysis of the 

issues  

Insightful and 

thorough analysis 

of all the issues 

Thorough analysis 

of most of the 

issues 

Superficial analysis 

of some of the issues 

in the problem 

statement 

Incomplete analysis 

of the issues 

No analysis of the 

issue 
4 

Comments on 

effective 

solutions / 

strategies (The 

solution may be 

in the problem 

statement 

already or 

proposed by 

you) 

Well documented, 

reasoned and 

pedagogically 

appropriate 

comments on 

solutions, or 

proposals for 

solutions, to all 

issues in the 

problem 

statement 

Appropriate, well 

thought out 

comments about 

solutions, or 

proposals for 

solutions, to most of 

the issues in the 

problem statement 

Superficial and / or 

inappropriate 

solutions to some of 

the issues in the 

problem statement 

Little and/or 

inappropriate 

solutions to all of 

the issues in the 

problem statement 

No action to all 

issues in the 

problem 

statement 

2 

Links to course 

learning and 

additional 

research 

Excellent 

research into the 

issues with 

clearly 

documented links 

to course 

learnings and 

beyond. 

Good research and 

documented links to 

the materials read 

during the course 

Limited research 

and documented 

links to any 

readings 

Incomplete research 

and links to any 

reading. 

No research or 

links to any 

reading 

3 

Total 14/20 
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Case Presentation Evaluation Rubrics (Model) 

Evaluation 

Parameters 
5 4 3 2 1 

Student 

Score 

Delivery 

&Enthusiasm 

Very clear and concise 

flow of ideas 

Demonstrates 

passionate interest in 

the topic and 

engagement with class / 

examiner 

Clear flow of ideas 

Demonstrates 

interest in the topic 

and engagement 

with class / 

examiner 

Most ideas flow but is 

lost at times Limited 

evidence of interest in 

and engagement with 

the topic 

Hard to 

follow the 

flow of ideas 

Lack of 

enthusiasm 

and interest 

No flow in 

the 

presentation 

Poor 

presentation 

skills 

4 

Visuals 

Visuals augmented and 

extended 

comprehension of the 

issues in unique ways 

Use of visuals related 

to the topic 

Limited use of 

visuals loosely 

related to the topic 

No use of visuals 

Poor visuals used 

and some visuals 

are not easy to 

understand its 

relevance. 

2 

Staging 

Uses stage effects such 

as props, sound 

effects, and speech 

modulation in a 

unique and dramatic 

manner that enhances 

the understanding of 

the issues in the 

problem statement. 

Uses stage effects 

such as props, sound 

effects, and speech 

modulation in an 

effective manner to 

extend the 

understanding of the 

issues in the problem 

statement. 

Limited use of stage 
effects and/or used in 
a manner that did not 
enhance the 
understanding of the 
issues in the problem 
statement. 

No use of stage 

effects 

Poor stage effects 

usage 
5 

Involvement of 

the class/ 

Examiners 

¶ Questions 

¶ Discussions 

¶ Activities 

Excellent and salient 

discussion points that 

elucidated material to 

develop a deep 

understanding 

Appropriate and 

imaginative activities 

used to extend 

understanding in a 

creative manner 

Questions and 

discussions 

addressed important 

information that 

developed 

understanding 

Appropriate 

activities used to 

clarify 

understanding 

Questions and 

discussions 

addressed important 

superficial issues of 

the problem 

statement Limited 

use of activities to 

clarify understanding 

Little or no 

attempt to 

engage the class 

/ examiner in 

demonstrating 

their learning 

Did not engage 

the class / 

examiner and 

poor listening 

skills 

1 
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Total      12/20 
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Case Results Evaluation Rubrics (Model) 

Evaluation 

Parameters 

5 4 3 2 1 Student 

Score 

Problem outcome 

The topic was well 

researched and all 

information and data 

included are accurate 

and from reliable 

sources of 

information like high 

impact journals 

standards, etc.  

The proof was 

enough backed up 

with accurate data, 

analysis and 

reasoning beyond the 

class learning.  

Outcome achieved 

beyond the problem 

brief 

The topic was 

researched and most 

information and data 

were from reliable 

sources of 

information. The 

proof was backed up 

with good data and 

reasoning as taught 

in the class. 

 Outcome achieved as 

per the problem brief 

The topic was 

researched but 

information and data 

were only partly from 

reliable sources of 

information.  

The proof was not fully 

backed up with good 

data or reasoning as 

taught in the class. 

Partial outcome 

achieved as per the 

problem brief 

The topic was 

researched and data 

were not from 

reliable sources.  

The proof was not 

backed up with data, 

analysis or reasoning 

as taught in the class.  

Some outcome 

obtained as per the 

problem brief 

Desired results 

not obtained, but 

some relevant 

research was 

done. Outcome 

not obtained as 

per the problem 

brief 

4 

Application of 

class learning in 

problem solving 

Made effective use of 

class principles, 

models and theories. 

Also used creativity to 

find effective results 

appropriate to industry 

beyond class learning. 

Made good use of class 

principles, models and 

theories Some creative 

ideas were explored to 

find desired outcome but 

within the framework of 

class learning 

Made some use of class 

principles, models and 

theories No creative 

ideas or models 

explored 

Made limited use of 

class principles, 

models and theories 

Poorly applied 

class principals, 

models and 

theories 

3 

Response to Class 

/ Examiners 

Queries 

Queries Excellent 

response to comments 

and discussion with 

appropriate content 

Good response to 

questions and 

discussions with some 

Satisfactory response to 

questions and 

discussions with limited 

Limited response to 

questions and 

discussions with no 

Poor or no 

response to 

questions and 

did not 

2 
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supported by 

theory/research 

connection made to 

theory/research 

reference to 

theory/research 

reference to 

theory/research 

participate in the 

discussions. 

Conclusions 

Provides detailed and 

appropriate conclusion 

for the problem 

statement 

Provides appropriate 

conclusion for the 

problem statement 

Provides adequate and 

mostly appropriate 

conclusions for the 

problem statement 

Provides limited and 

somewhat 

appropriate 

conclusions for the 

problem statement 

Has not 

provided 

appropriate 

conclusions for 

the problem 

statement. 

4 

Total 
13/20 

 

 



Diploma in Metallurgical Engineering 2020 - 21 
 

Department of Collegiate & Technical Education Bengaluru-560001 Page 66 

Case Innovation Evaluation Rubrics (Model) 

 

Evaluation Parameters 5 4 3 2 1 Student 

Score 

Finding new processes 

/ models / approaches 

The newly 

discovered 

processes / models / 

approaches are of 

good quality and 

relevant 

The newly 

discovered processes 

/ models / 

approaches are of 

appropriate quality 

but limited relevance 

The newly discovered 

processes / models / 

approaches have limited 

application but relevant 

to the problem 

The newly 

discovered processes 

/ models / 

approaches has 

restricted application 

No new 

processes / 

models / 

approaches 

were 

identified 

5 

Proposing ideas and 

innovative solutions in 

terms of processes / 

models / approaches 

and how they can be 

applied to solve the 

problem on hand 

Various ideas and 

innovative solutions 

have been proposed 

and their application 

have been clearly 

outlined 

Various ideas and 

innovative solutions 

have been proposed 

as well as the outline 

of the process to 

apply them 

Some ideas or 

innovative solutions 

have been proposed 

but the process of 

applying them hasn't 

been specified 

Few ideas have been 

proposed 

No ideas or 

innovative 

solutions 

have been 

proposed 

3 

Using creativity 

techniques to provide 

and reason good ideas 

which are original and 

unconventional 

Wherever necessary 

creativity techniques 

are utilized to 

analyse and solve the 

problem 

Creativity 

techniques are 

frequently utilized in 

more than 50% of 

the occasions 

Creativity techniques 

are utilized at times in 

less than 50% of the 

occasions 

Creativity 

techniques are used 

a few times only 

Creativity 

technique are 

not utilized to 

analyse and 

solve the 

problem 

2 

Finding constraints 

and weak points in 

existing processes / 

models / approaches or 

methods 

Constraints and weak 

points are understood 

Constraints and 

weak are identified 

A critical analysis is 

undertaken 

Only a description of 

the working process 

and methods are 

provided 

No 

constraints or 

weak points 

have been 

identified. 

3 

Total 13/20 

 

 



Diploma in Metallurgical Engineering 2020 - 21 
 

Department of Collegiate & Technical Education Bengaluru-560001 Page 67 

Learning Reference:  

Text Books: 

1. Powder Metallurgy Technology, G. S Upadhyaya, Cambridge International Science Publishing, 2002. 2nd Edition. 

2. Powder Metallurgy Science, Technology and Materials, Anish Upadhyaya, Gopal Shankar Upadhyaya, Taylor & Francis Group, 2018. 

3. Powder Metallurgy- Science, Technology and Applications, P. C. Angelo and R. Subramanian, PHI, New Delhi, 2008. 

4. Introduction to Powder Metallurgy, J. S. Hirschhorn, American Powder Metallurgy Institute, Princeton, NJ, 1976. 

5. ASM Hand Book, vol. 7: Powder Metallurgy, ASM International 

6. Advances in Powder Metallurgy: Properties, Processing and Applications, Isaac Chang, Yuyuan Zhao, Woodhead Publishing Series in 

Metals and Surface Engineering, Elsevier, 2013. 

7. Powder Metallurgy, S. A. Tsukerman, Pergamon publishing, 1965, 1st Edition. 

8. Welding principles and practices by Edward R. Bohnart, Mc. Graw Hill Education, 2014.  

9. Welding and Welding technology, Richard L little, Mc. Graw Hill Education  

10. Welding processes and technology – Dr. Parmar.R.S  

11. Welding processes and technology – O.P Khanna  

12. Foundry, Forming and Welding, P.N.Rao 2nd Edition TMH 
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Advanced Manufacturing  Technologies



 

 
 

Government of Karnataka 
DEPARTMENT OF COLLEGIATE and TECHNICAL EDUCATION 

 

Introduction: Welcome to the curriculum for the Specialisation Pathway – ADVANCED 

MANUFACTURING Technologies. This specialisation course is taught in Bootcamp mode. Bootcamps are 

12 weeks, intense learning sessions designed to prepare you for the practical world – ready for either 

industry or becoming an entrepreneur. You will be assisted through the course, with development-based 

assessments to enable progressive learning.  

Conventional manufacturing processes, have their inherent drawbacks which cannot be eliminated. In 

other words, due to their technological constraints, it is not always feasible to produce various 

components in terms of geometry, dimension, and strength, etc. CNC machining can have difficulties in 

machining complex shapes due to tool accessibility. High temperature and tool wear are other 

considerations while machining hard materials. 

Advancement in manufacturing processes has drawn preeminent interest from researchers and 

industry. This makes the process of manufacturing more productive and highly efficient. Advancement 

of technology has been done by several approaches to combine different manufacturing processes with 

similar objectives of increasing material removal rate, improving surface integrity, reducing tool wear, 

reducing production time, and extending application areas. A combination of different processes opens 

new opportunities and applications for manufacturing various components that are not able to be 

produced economically by processes on their own.  

 In this course, you’ll learn how to Select a suitable materials and Processes in Advanced manufacturing 

in accordance with the present Manufacturing Scenario.  

Leading to the successful completion of this bootcamp, you shall be equipped to either do an Internship 

in an organisation working on Advanced Manufacturing solution or do a Project in the related field. 

After the completion of your Diploma, you shall be ready to take up Production Supervisor, Engineer, 

Production Manager and also can become Entrepreneur in the related field and more 

This course will teach you about Advanced materials, Advanced Processes, Advanced Manufacturing, 

Advanced Inspection and Diagnostics. Details of the curriculum is presented in the section below 

Pre-requisite 

Before the start of this specialisation course, you will have prerequisite knowledge gained in the first 

two years on the following subjects: 

1st year -Engineering Mathematics, Communication Skills, Computer Aided Engineering Graphics, 

Statistics & Analysis, Basic IT Skills, Fundamentals of Electrical and Electronics Engineering, Project 

Management skills Engineering Materials and Mechanical Workshop 

Program Mechanical Engineering Semester 5 

Course Code 20ME53I Type of Course  L: T:P (104:52:312) 

Specialization Advanced Manufacturing 
Technologies 

Credits 24 

CIE Marks 240 SEE Marks 160 



Diploma in Mechanical Engineering C 20 2020 - 21 

 

Department of Collegiate & Technical Education Bengaluru-560001  Page 73 

2nd year-Mechanics of Materials, Machine Tool Technology, Manufacturing Process, Fluid Power 

Engineering, Product Design and Development, Operations Management, CNC Machines and Elements 

of Industrial Automation 

In this year of study, you shall be applying your previous years learning along with specialised field of 

study into projects and real-world applications. 

Instruction to course coordinator 

1. Each Pathway is restricted to a Cohort of 20 students which could include students from other 

relevant programs. 

2. Single faculty shall be the Cohort Owner. 

3. This course shall be delivered in boot camp mode 

4. The industry session shall be addressed by (in contact mode/online / recorded video mode) 

industry experts only. 

5. The cohort owner shall identify experts from the relevant field and organize industry session as 

per schedule. 

6. Cohort owner shall plan and accompany the cohort for industrial visits. 

7. Cohort owner shall maintain and document the industrial assignments and weekly assessments, 

practices and mini project. 

8. The cohort owner shall coordinate with faculties across programs needed for their course to 

ensure seamless delivery as per time table 

9. The cohort owner along with classroom, can augment or use for supplementally teaching, on line 

courses available although reliable and good quality online platforms like Karnataka LMS, 

Infosys Springboard, NPTEL, Unacademic, SWAYAM, etc. 

10. Cohort owner shall guide the cohort for the execution of mini project 

Course Outcomes: At the end of the Course, the student will be able to: 

CO-01 
 Select suitable Non- Conventional Machining process with Process parameter and machine 
the component as per the given drawing. 

CO-02 
 Prepare a given component by using 3D Printing manufacturing process. 

CO-03 
 Check the components for Functionality and conformance to defined standards using 
Measuring instruments. 

CO-04 
 Integrate Automation and IIOT in Advanced Manufacturing 



 

Detailed course plan 
 

Week C O P O Days 1st session (9am to 1 pm) L T P 2ND session (1.30pm to 4.30pm) L T P 

 
1 

1   
1  

Present an overview on Conventional 
manufacturing process starting from 
procurement of raw materials to finished 
product and delivery to the customer 
  
 

 
 
 

 
 
 
 
 
 

 
 
4 

 
Present a Video on components manufactured in 
Modern manufacturing Industries  
 
Virtual tour on modern industries such as 
automobile sector, aviation sector, Fast Moving 
Consumer Goods (FMCG) sector etc 
 
Present an Overview on Need, Classification 
and Features of Advanced manufacturing 
technologies with respect to  
¶ Materials 
¶ Manufacturing Processes 
¶ Automation 
¶ Inspection and Quality 
¶ Information Technology 

 
 
2 

  
 
1 

1  2 ¶ Discuss the Advancement in material 
technology leading to advancement in 
Manufacturing Process 

 
¶ Discuss the Properties and 

Characteristic features of Composite 
materials, Steel Alloys, Aluminum 
alloys, Polymers, Glass, Ceramics, Super 
Alloys 

 
 
 
4 

  ¶ Discuss and record the Application of 
these materials in making components 
used in Aircraft, Cutting tools, high 
temperature applications, Automobiles 
etc., 
 

 

 
 
2 

  
 
1 

1  3 ¶ Discuss the Need and significance of 
non-Conventional machining process 

¶ Discuss classification of non-
Conventional machining process 

¶ Explain the Principle, Construction and 
Working of Ultrasonic Machining 
Process (USM) using Videos 

¶ Explain different Transducers used in 
USM and Present them using Videos 

 
 
2 

  
 
2 

¶ Explain Tool materials and their 
Properties, Tool wear Rate, Abrasive 
material and Slurry, Work materials 
used in USM  

 
¶ Discuss the Characteristics of USM 

 
¶ Calculate Metal removal Rate 

2  1 



Diploma in Metallurgical Engineering 2020 - 21 
 

Department of Collegiate & Technical Education Bengaluru-560001  Page 75 

¶ Discuss the criteria considered for 
selecting the right type of transducer for 
the given application 

¶ Explain the Process Parameters 
involved in USM 

 

¶ Present a Video on the Applications of 
USM 

1  4 Prepare a job using USM (ON Campus/ OFF Campus) 
¶ Study the component drawing 
¶ Select the process Parameter 
¶ Perform the process  
¶ Check for dimensional accuracies 

3  4 

  5 Developmental Weekly Assessment    Assessment Review and corrective action    3 

  6 Industry Class - Use Cases on USM + Industry 
Assignment 

  5     

 
2 
 

1  1 Tutorial (Peer discussion on Industrial 
assignment)  

  
4 

 ¶ Explain Principle, Construction and 
Working of Electro Chemical Machining 
(ECM) using videos 

¶ Discuss the Types of Electrolytes and its 
selection for different materials 

2  1 

1  2 ¶ Discuss types of Tool material, their 
properties and selection 

¶ Discuss the factors governing surface 
finish in ECM 

¶ Discuss the Characteristics of ECM 
 

2  2 ¶ Calculate Metal Removal rate 
¶ Present a Videos on the Application of 

ECM 
 

  3 

1  3 ¶ Explain Principle, Construction and 
Working of Chemical Machining (CM) 
using videos 

¶ Types of Chemical machining- Milling, 
Blanking, Engraving 

4   ¶ Steps involved in Chemical machining- 
Clean, Mask, Scribe, Etch, Demask 

¶ Commonly used Etchants-  
¶ Applications of Chemical Machining 

 

2  1 

1  4 Prepare a job using ECM (ON Campus/ OFF 
Campus) 
¶ Study the component drawing 
¶ Select the process Parameter 
¶ Perform the process  
¶ Check for dimensional accuracies 

  4 Prepare a job by Chemical Machining (ON 
Campus/ OFF Campus) 
¶ Study the component drawing 
¶ Select the process Parameter 
¶ Perform Clean, Mask, Scribe, Etch, 

Demask 
¶ Check for dimensional accuracies 

  4 
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  5 Developmental Weekly Assessment    Assessment Review and corrective action    3 

  6 Industry Class - Use Cases on ECM + Industry 
Assignment 

  5     

3 1  1 Tutorial (Peer discussion on Industrial 
assignment)  

  
4 

 ¶ Explain the Principle, Construction and 
Working of Electrical Discharge 
Machining (EDM) using videos 

¶ Discuss types and functions of Dielectric 
Fluid  

1  2 

1  2 ¶ Discuss types of Tool material, their 
properties and selection 

¶ Calculate Metal Removing Rate- Factors 
affecting MRR 

 

2  2 ¶ Explain the Process Parameters involved 
in EDM 

¶ Discuss the Characteristics of EDM 
 

3   

1  3 ¶ Discuss and Present a Video on spark 
Generating circuit/Process used in EDM  

¶ Applications of EDM 

1  3 ¶ Explain the Principle, Construction and 
Working of Wire cut electro-Discharge 
Machining (WCEDM) using videos 

¶ Discuss the Features of WCEDM 

1  2 

1  4 Prepare a job using – EDM (ON Campus/ OFF 
Campus) 
¶ Study the component drawing 
¶ Select the process Parameter 
¶ Perform the process  
¶ Check for dimensional accuracies 

  4 Prepare a job using – WCEDM (ON Campus/ 
OFF Campus) 
¶ Study the component drawing 
¶ Select the process Parameter 
¶ Perform the process  
¶ Check for dimensional accuracies 

  3 

  5 CIE 1– Written and practice test    Assessment Review and corrective action    3 

  6 Industry Class - Use cases on EDM/WCEDM+ 
Industry Assignment 

  5     

 

Week C O P O Day
s 

1st session (9am to 1 pm) L T P 2ND session (1.30pm to 4.30pm) L T P 

4 1  1  
Tutorial (Peer discussion on Industrial 
assignment) 

  
 
4 

 ¶ Explain the Principle, Construction and 
Working of Electron Beam Machining 
(EBM) using videos 

 
 
 

  
 
3 

1  2 ¶ Explain the Process Parameters that 
influence Beam intensity  

 
3 

  ¶ Discuss the Characteristics of EBM 
¶ Calculate Metal Removal Rate 

 
2 

  
1 
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¶ Explain the Process Parameters that 
influence Metal Removal Rate 

¶ Present a Video on the Applications of 
EBM 

1  3 ¶ Explain the Principle, Construction and 
Working of Laser Beam Machining (LBM) 
using videos 

¶ Discuss different Laser materials used in 
LBM 

1  3 ¶ Discuss the Characteristics of LBM 
¶ Calculate Metal Removal Rate 
¶ Present a Video on the Applications of 

LBM 

  3 

1  4 Prepare a job using EBM (ON Campus/ OFF 
Campus) 
¶ Study the component drawing 
¶ Select the process Parameter 
¶ Perform the process  
¶ Check for dimensional accuracies 

  4 Prepare a job using LBM (ON Campus/ OFF 
Campus) 
¶ Study the component drawing 
¶ Select the process Parameter 
¶ Perform the process  
¶ Check for dimensional accuracies 

  4 

  5 Developmental Weekly Assessment    Assessment Review and corrective action    3 

  6 Industry Class - use cases on EBM, LBM, PAM + 
Industry Assignment 

  5     

5 2  1 Tutorial (Peer discussion on Industrial 
assignment) 

  
4 

 ¶ Explain the General Overview on 
Additive Manufacturing (AM)  

¶ Present a Video on the evolution of AM, 
Need, Benefits 

¶ Present a Video on components made 
using AM 

 
1 

  
2 

2  2 Additive Manufacturing Technologies (AM)– 
Explain and Demonstrate the Additive 
Manufacturing Techniques-  
Liquid Based Additive Manufacturing  
1.1   Melting 
      1.1.1 Fusion Deposit Modelling 
1.2   Polymerization 
     1.2.1 Stereolithography 
     1.2.2 Poly jet  
2.0 Solid Based Additive Manufacturing 
2.1 Laminated object manufacturing 

 
 
2 

  
 
2 

3.0   Powder based Additive Manufacturing  
3.1   Melting 
        3.1.1 Selective Laser Sintering 
        3.1.2 Electron Beam Sintering 
         3.1.3 Laser Engineered Net Shaping 
3.2 Binding 
        3.2.1   3 – Dimensional Printing 
        3.2.2    Pro Metal (Binder Jetting) 

 
 
1 

  
 
2 

2  3 Discuss the Bio-Medical, Aviation, Automobile 
Application of Additive Manufacturing 

 
 
 

  
 
4 

Materials used in additive manufacturing- 
Discuss the Properties and Applications of 
Additive manufacturing materials- 

 
 
2 

  
 
1 
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¶ Ceramics 
¶ Plastics: Acrylonitrile Butadiene 

Styrene (ABS), Polylactide (PLA), 
Polyethylene Terephthalate (PET), 
Polycarbonate (PC) 

¶ Polymers 
2  4 Discuss the Properties and Applications of 

Additive manufacturing materials- 
¶ Metals and alloys- Cobalt based Alloys, 

Aluminum based Alloys, Nickel based 
Alloys, Stainless steel, Titanium alloys  

3   Discuss the Properties and Applications of 
Additive manufacturing materials- 
¶ Composites- Polymer base, Metal 

based, Ceramic based 
¶ Smart materials- Shape memory 

Polymer and Alloys 

3   

  5 CIE 2– Written and practice test    Assessment Review and corrective action    3 

  6 Industry Class - Use case on Additive 
manufacturing techniques + Industry Assignment 

  5     

 

6 2  1  
Tutorial (Peer discussion on Industrial 
assignment) 

  
4 

 Binding Mechanisms/Techniques- 
1) Discuss on Chemical induced Binding 
¶ Reactive binding 
¶ Polymerization 

1  2 

2  2 2) Discuss on Secondary phase assisted 
binding 
¶ Adhesive Additives 
¶ Evaporation and Hydration Binding 
¶ Liquid Phase Sintering:  In-Process, 

Post Process infiltration 

1  2 3) Liquid Fusion 
¶ Low Viscous flow 
¶ Melting: Partial Melting, Full 

Melting 
4) Solid State Sintering 

1  2 

2  3 
Explain Generic AM Process 

1. 3D CAD Modelling 
2. STL File Conversion 
3. File transfer to machine 
4. Machine Set up 
5. Part building 
6. Part Removing 
7. Post- Process 

  3 ¶ Introduction to 3 - D Printing 
¶ Discuss and demonstrate the working 

principle and Construction of 3-D 
Printing Machine 

¶ Interface CAD Software with Machine 
¶ 3-D Scanning and transferring the file 

to 3-D Printing machine   

 

  3 
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2  4 Develop an AM Process required to produce the given Component on a 3-D Printing machine 

¶ Prepare a Solid model and convert to STL File 
¶ Select a suitable material for the given model 
¶ Perform Machine setting and upload STL file 
¶ Feed the Raw material 
¶ Develop the Model and check for accuracies 

2  5 

  5 Developmental Weekly Assessment    Assessment Review and corrective action    3 

  6 Industry Class - Use case on prototype models 
prepared on 3-D Printing +Industry Assignment 

  5     

7 2  1 Tutorial (Peer discussion on Industrial 
assignment) 

  
 

4 

 Develop an AM Process required to produce 

the given Component on a 3-D Printing 

machine   

¶ Prepare a Solid model and convert to 
STL File 

¶ Select a suitable material for the given 
model 

¶ Perform Machine setting and upload 
STL file 

¶ Feed the Raw material 
¶ Develop the Model and check for 

accuracies 

 
 
 

3 

  

2  2 Develop an AM Process required to produce the given Component on a 3-D Printing machine   

¶ Prepare a Solid model and convert to STL File 
¶ Select a suitable material for the given model 
¶ Perform Machine setting and upload STL file 
¶ Feed the Raw material 
¶ Develop the Model and check for accuracies 

2  5 

2  3 Develop an AM Process required to produce the given Component on a 3-D Printing machine   

¶ Prepare a Solid model and convert to STL File 
¶ Select a suitable material for the given model 
¶ Perform Machine setting and upload STL file 
¶ Feed the Raw material 

2  5 
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¶ Develop the Model and check for accuracies 
2  4 Develop an AM Process required to produce the given Component on a 3-D Printing machine   

¶ Prepare a Solid model and convert to STL File 
¶ Select a suitable material for the given model 
¶ Perform Machine setting and upload STL file 
¶ Feed the Raw material 
¶ Develop the Model and check for accuracies 

2  5 

  5 CIE 3– Written and practice test    Assessment Review and corrective action    3 
  6 Industry Class on Reverse engineering and 

Modelling + Industry Assignment 
  5     

 

Week C O P O Day
s 

1st session (9am to 1 pm) L T P 2ND session (1.30pm to 4.30pm) L T P 

8 2  1  

Tutorial (Peer discussion on Industrial 
assignment) 

  
 
 

4 

 Develop an AM Process required to produce 
the given Component on a 3-D Printing 
machine   
¶ Prepare a Solid model and convert to 

STL File 
¶ Select a suitable material for the given 

model 
¶ Perform Machine setting and upload 

STL file 
¶ Feed the Raw material 
¶ Develop the Model and check for 

accuracies 

 
 
 
 
 

3 

  

2  2 Develop an AM Process required to produce the given Component on a 3-D Printing machine   

¶ Prepare a Solid model and convert to STL File 
¶ Select a suitable material for the given model 
¶ Perform Machine setting and upload STL file 
¶ Feed the Raw material 
¶ Develop the Model and check for accuracies 

2  5 

2  3 Develop an AM Process required to produce the given Component on a 3-D Printing machine   

¶ Prepare a Solid model and convert to STL File 

2  5 
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¶ Select a suitable material for the given model 
¶ Perform Machine setting and upload STL file 
¶ Feed the Raw material 
¶ Develop the Model and check for accuracies 

 
2  4 Develop an AM Process required to produce the given Component on a 3-D Printing machine   

¶ Prepare a Solid model and convert to STL File 
¶ Select a suitable material for the given model 
¶ Perform Machine setting and upload STL file 
¶ Feed the Raw material 
¶ Develop the Model and check for accuracies 

2  5 

  5 Developmental Weekly Assessment    Assessment Review and corrective action    3 

  6 Industry Class -Use case on AM + Industry 
Assignment 

  5     

9 3  1 Tutorial (Peer discussion on Industrial 
assignment) 

 4  Discuss Latest Technologies used in 

Inspection and Quality control  

 

 
3 

  

3  2 Perform measurement with desired accuracy to check the components for Functionality and conformance to 
defined standards using different instruments like Vernier caliper, Vernier height gauge, Micrometer, Depth 
Gauge, Bevel Protractor, Sine bar, Dial Indicator 

2  5 

3  3 Perform measurement with desired accuracy to check the components for Functionality and conformance to 
defined standards using different instruments like Vernier caliper, Vernier height gauge, Micrometer, Depth 
Gauge, Bevel Protractor, Sine bar, Dial Indicator 

2  5 

3  4 Demonstrate the construction and working Principle of Profile Projector 
Check the Dimensional Accuracies of the Models using Profile Projector 

4  3 

  5 CIE 4– Written and practice test    Assessment Review and corrective action   3 

  6 Industry Class on used cases on Inspection and 
Quality control + Industry Assignment 

  5     

 

10 3  1  
Tutorial (Peer discussion on Industrial 
assignment) 

  
4 

 Demonstrate the construction and working 
Principle of Co-Ordinate Measuring Machines 
(CMM) using videos. 

 
3 

  

3  2 Check the Dimensional Accuracies of the Models using CMM for different Components (ON Campus/ OFF Campus) 2  5 
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3  3 Check the Dimensional Accuracies of the Models using CMM for different Components (ON Campus/ OFF Campus) 2  5 

3  4 Discuss and Demonstrate different Non-
Destructive testing Methods (ON Campus/ OFF 
Campus) 
¶ Radiography Testing 
¶ Ultrasonic Testing 
¶ Magnetic Particle Testing 

 
 

  
4 

Discuss and Demonstrate different Non-
Destructive testing Methods (ON Campus/ OFF 
Campus) 
¶ Penetrant Testing 
¶ Visual Testing 
¶ Electromagnetic testing 

 
1 

  
2 

  5 Developmental Weekly Assessment    Assessment Review and corrective action    3 

  6 Industry Class on Non-Destructive testing + 
Industry Assignment 

  5     

 

Week C O P O Days 1st session (9am to 1 pm) L T P 2ND session (1.30pm to 4.30pm) L T P 

11 4  1  

Tutorial (Peer discussion on Industrial 
assignment) 

 
 

4  Discuss the Role of Automation in Advanced 
Manufacturing Process 
Present an Overview on the Levels of 
Automation- 

¶ Device level 
¶ Machine Level 
¶ Cell Level  
¶ Plant Level 
¶ Enterprise Level 

Role of CAM (Computer Aided Manufacturing) 
in Advanced Manufacturing 
Role of CAPP (Computer Aided Process 
Planning) in Advanced Manufacturing 

 
3 
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4  2 Material handling in Advanced 
Manufacturing: 

a) Automated Guided Vehicle (AGV)- 
¶ Overview on AGV 
¶ Working Principle 
¶ Applications of AGV’s 
¶ Types of AGV 
¶ AGV Navigation 

 

 
4 3 
 4 b) Automated storage and Retrieval 

System (AS/RS) 
¶ Overview on AS/RS 
¶ Working Principle 
¶ Types of AS/RS 
¶ Application of AS/RS 

 

1  2 

4  3 Robots in Advanced Manufacturing 
¶ Concepts of Industrial Robots 
¶ Impacts of Robots in Manufacturing 
¶ Application of Robots 

Types of Robots 
¶ Articulated Robots 
¶ SCARA Robots 
¶ Cartesian Robots 
¶ Delta Robots 

1  3 Demonstration - Future of Robots in 
Manufacturing  
¶ Lights-Out Manufacturing 
¶ Internet of Things Capability 
¶ Transformations in Cybersecurity 
¶ Collaborative Industrial Robots- Cobots 

 

1  2 

4  4 Visit an Industry which is adopting Automation and Robotic control in Manufacturing 2  5 

  5 CIE 5– Written and practice test    Assessment Review and corrective action   3 

  6 Industry Class on Robots in Manufacturing + 
Industry Assignment 

  5     

12 4  1 Tutorial (Peer discussion on Industrial 
assignment) 

  
4 

 Overview and Video Presentation on 
¶ Industry 4.0 Technologies  
¶ Benefits of Industry 4.0 in 

Manufacturing 

3   

4  2 ¶ Convergence of IT (Information 
Technology) and OT (Operation 
Technology) 

¶ Technologies which bring 
Convergence of OT and IT  
ü No code Application  
ü Digital Twins 

1  3 ¶ Concepts of IIOT (Industry Internet of 
Things)- How it Works 

¶ IIOT – Analytics and Data Management 
 

  3 
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ü Augmented Reality 
ü Edge computing 

4  3 Demonstrate Adoption of IIOT Technology 
¶ Predictive maintenance.  
¶ Remote Production Control.  
¶ Asset tracking.  
¶ Logistics management. 

1  3 Demonstrate IIOT for  
¶ Sustainability Assessment of 

Manufacturing Industry 
¶ Lean Production System 
¶ Smart Factories 

1  2 

4  4 Visit a Manufacturing Firm which is adopting IIOT  2  5 

  5 Developmental Weekly Assessment    Assessment Review and corrective action    3 

  6 Industry Class on Industry IIOT+ Industry 
Assignment 

  5     

 
13 

  

Internship 
1 Secondary research on various industries and 

their operations to identify at least 3 companies 
along with the areas of work interest and develop 
an internship plan that clearly highlights 
expectations from the industry during the 
internship. 

2 Design and develop a cover letter for an 
internship request to all 3 identified companies 
and the resume to be submitted to potential 
companies. 

3 Prepare for an internship interview to highlight 
your interests, areas of study, career aspirations 
and personnel competence – including the areas 
of learning you expect to learn during internship. 

Project                                                                               

Internship/Project      Total =  40Hrs 
1 Identification of the problem 

statement (from at least 3 known 
problems) the students would like to 
work as part of the project – either as 
provided by faculty or as identified by 
the student. Document the impact the 
project will have from a technical, 
social and business perspective. 

2 Design and develop the project 
solution or methodology to be used to 
solve at least one of the problems 
identified.  

3 Prepare a project plan that will include 
a schedule, WBS Budget and known 
risks along with strategies to mitigate 
them to ensure the project achieves the 
desired outcome. 

 
 
 
 
40Hr
s 

 

Note: Saturday session from 9 AM -2 PM  
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CIE and SEE Assessment Methodologies  

 

CIE Assessment Assessment Mode 
Duration 
In hours 

Max Marks 

Week 3 CIE 1– Written and practice test 4 30 

Week 5 CIE 2– Written and practice test 4 30 

Week 7 CIE 3– Written and practice test 4 30 

Week 9 CIE 4– Written and practice test 4 30 

Week 11 CIE 5– Written and practice test 4 30 

 

 On line Course work (Minimum 10 hours online course with certification 
from (SWAYAM/NPTEL/Infosys Springboard) 

 40 

Profile building for Internship / Submission of Synopsys for project work  20 

Portfolio evaluation (Based on industrial assignments and weekly developmental assessment) *  30 

TOTAL CIE MARKS (A) 240 

SEE 1 - Theory exam (QP from BTE) Conducted for 100 marks 3 hrs duration reduced to 60 
marks 

3  60 

SEE 2 – Practical 3 100 

TOTAL SEE MARKS (B)  160 

TOTAL MARKS (A+B)  400 

* The industrial assignment shall be based on peer-to-peer assessment for a total of 10 marks (on a scale of 1 to 10) and in the event of a group 

assignment the marks awarded will be the same for the entire group, the developmental assessment will be for a total of 20 marks and based on 

MCQ/case study/demonstration and such other assignment methods 

 

 

 

 

 

Assessment framework for CIE (1 to 5)  

CIE 1- Model Question Paper 
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Note: Theory to be conducted for 1 hour and practice for 3 hours, total duration of exam – 4 hours 
 

Programme                                                                                              Mechanical Engineering Semester V                                          

Course                                                                                                    Advanced Manufacturing Technologies Max Marks 30 

Course Code 20ME53I Duration 4 hours 

Name of the course coordinator    

Note: Answer one full question from each section.  

Qn.No Question CL 

L3/L4 

CO PO Marks 

Section-1 (Theory) – 10 marks 

1.a) The materials used in the manufacturing of aircraft have changed significantly from the 

construction of the first aircraft. With its objective of flying using air support while, 

resisting gravitational forces, the materials used for the construction of aircraft must 

have some specific characteristics. Which are the advanced materials used in aircraft and 

what specific characteristics are present in these materials? 

 

 

L3 

 

01 

 

 

 

 

05 

   b) For the following application, identify one or more non-traditional machining processes 

that might be used, and present arguments to support your selection. Assume that either 

the part geometry or the work material (or both) prevents the use of conventional 

machining.  

¶ An engraved aluminium printing plate is to be used in an offset printing press to 

make 275 x 350 mm (11 x 14 in) posters of Independence Day. The engraving is 

as follows:” 75 Years of India’s Independence” 

L4  05 

2.a) Superalloys are used in the most important temperature-limited applications. 

Specifically, they are usually used for turbine blades. Why are Superalloys important and 

also, Special? 

L3  05 

   b) A metal removal rate of 0.01 in3 /min is achieved in a certain EDM operation on a pure 

iron work part. What metal removal rate would be achieved on nickel in this EDM 

operation if the same discharge current were used? The melting temperatures of iron 

and nickel are 2802ᵒF and 2651ᵒF, respectively. 

L4  05 

Section-2 (Practical) - 20 marks 

3) Prepare a job using – EDM  
¶ Study the component drawing 

L4 01  20 
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¶ Select the process Parameter 
¶ Perform the process  
¶ Check for dimensional accuracies 

4) Prepare a job by Chemical Machining  
¶ Study the component drawing 
¶ Select the process Parameter 
¶ Perform Clean, Mask, Scribe, Etch, Demask 
¶ Check for dimensional accuracies 

L4  20 

Note : Theory questions shall be aligned to practical questions 

 

 

Scheme of Evaluation for Practical question- Section 2 

Sl. No Description Marks: 20 

1 Analyze the given drawing and select the process parameter 07 

2 Prepare the component by machining 07 

3 Check for Dimensional accuracies 04 

4 Suggest any innovating changes that can be incorporated 02 

                 Total 

 

20 

 

 

 

 

Assessment framework for SEE 1 (Theory)  

 

Programme : Mechanical Engineering         Semester : V 
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Course  :  Advanced Manufacturing Technologies                                                                                                  Max Marks : 100 
Course Code :  20ME53I                                                                        Duration : 3 Hrs 

Instruction to the Candidate: Answer one full question from each section.  

Q.No Question CL 
(L3/L4) 

CO Marks 

Section-1 

1.a) Back in the days, aircraft were constructed using wood and fabrics. But aircraft that are made 

up of wood and fabric were subject to rapid deterioration and high maintenance. Thus, the 

search for better materials began. Now, aluminium, steel, titanium and composite materials 

are preferred in the construction of aerospace structures. Why such materials are used in 

Aerospace structures? Where else do you find the application of these materials? 

L4 01 10 

            b) For the following application, identify one or more non-traditional machining processes that 
might be used, and present arguments to support your selection. Assume that either the part 

geometry or the work material (or both) prevents the use of conventional machining. The 

application is a through-hole in the shape of the letter L in a 12.5 mm (0.5 in) thick plate of 

glass. The size of the ‘‘L’’ is 25 x15 mm (1.0x 0.6 in) and the width of the hole is 3 mm (1/8 in). 

L4 10 

2.a) A furniture company that makes chairs and sofas must cut large quantities of fabrics. Many of 

these fabrics are strong and wear-resistant, which make them difficult to cut. What non-

traditional process(es) would you recommend to the company for this application? Justify your 

answer by indicating the characteristics of the process that make it attractive. 

L4 10 

            b) An electric discharge machining operation is being performed on two work materials: tungsten 

and zinc. Determine the amount of metal removed in the operation after 1 hour at a discharge 

amperage = 20 amps for each of these metals. Express the answer in in3 /hr. The melting 

temperatures of tungsten and zinc are 6170ᵒF and 420ᵒF, respectively. 

L4 10 

Section-2 

3.a) Uniform Wares  explores the advantages of additive manufacturing (AM) technology, pushing 

the boundaries of design in an industry traditionally centred around heritage. What benefits 

exist in additive manufacturing?  Differentiate the technologies available in Additive 

manufacturing and list their applications?  

L3 02 10 

            b) In additive manufacturing, the material properties are being established alongside the 
geometry of the part. There are different classes of materials used in additive manufacturing. 
Differentiate these different materials used in Additive manufacturing with respect to their 
Properties and Applications? 

L4 10 
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4.a) The Airbus Helicopters cabin ventilation distributor was originally made by using composite 
of 7 separate parts. The objective was to minimize the final delivery time by dramatically 
reducing manufacturing time through 3D printing, using sintering technology, also ensuring 
lower manufacturing costs. Illustrate how this Process can be achieved? 

L3 10 

            b) Selective laser sintering (SLS) and 3D printing (3DP) are two powerful and versatile AM 
techniques which are applicable to powder-based material systems. Differentiate and suggest 
the best technique among the two. Present arguments to support your selection 

L4 10 

Section- 3 

5.a) Additive Manufacturing (AM) components are known to have various internal defects, such as 
balling, porosity, internal cracks and thermal/internal stress, which can significantly affect the 
quality, mechanical properties and safety of final parts. Therefore, inspection methods are 
important for reducing manufactured defects and improving the surface quality and 
mechanical properties of AM components. Discuss different inspection methods adopted in AM 
with their merits and demerits?  

L3 03 10 

            b) AM-produced parts are being used by NASA in mission-critical situations and in the aviation 
and power industries where safety and reliability are of prime importance. These parts are 
tested using Non-Destructive testing methods. Suggest the best Non-Destructive testing 
method used in this case. Present arguments to support your selection  

L4 10 

6.a) 3D printing is finally crossing that threshold from prototype to production. However, there are 
still a few challenges that hold AM back such as quality measures and quality control. These 
are essential for repeatability, consistency, scalability, and overall confidence in the process. 
Discuss different Quality control methods adopted in AM with their merits and demerits? 

L3 10 

            b) NDT methods are used for inspecting Manufactured parts. Why is Non-Destructive Testing 

(NDT) Important? What Tests are Available? What criterions are considered in selection of 

these NDT methods? 

L4 10 

Section-4 

  7.a)  Automation in manufacturing is the process of using production management software or 
robotic tools to operate a factory when making a physical product. Discuss the various levels 
of Automation in Advanced Manufacturing. 

L4 04 10 

     b) Driverless vehicles and navigation systems are improving day after day and are contributing 
to boost the AGV (Automated guided Vehicle) Market worldwide. Illustrate the working 
principle of AGV.  

L3 10 

         8.a) Automated Storage and Retrieval Systems (ASRS or AS/RS) are used in applications where 
high volumes of inventory move in-and-out of manufacturing or distribution operations. 
Illustrate how an automated storage and retrieval systems work?  

L3 10 

https://katanamrp.com/production-management-software/
https://www.agvnetwork.com/agv-amr-market-size
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    b) Modern organizations engage with two worlds. There is the traditional physical world 
composed of machines, electromechanical devices, and manufacturing systems. Then, there is 
the more recent digital world using servers, storage, networking and other devices used to run 
applications and process data. Does convergence of these two-world beneficial in Advanced 
manufacturing? Justify your argument with Illustration.  

L4 10 

Section-5 

9.a) Laser Beam machining (LBM) is a well-established machining option for manufacturing 
geometrically complex or hard material parts that are extremely difficult-to-machine by 
conventional machining processes. Discuss the process parameters required in LBM process? 
Suggest a suitable process parameter that need to be considered for this case and justify. 

L4 01 10 

            b) Illustrate the Working of Electron Beam Machining process L3 10 

      10.a) Ultrasonic machining offers a solution to the expanding need for machining brittle materials 
such as single crystals, glasses and polycrystalline ceramics, and for increasing complex 
operations to provide intricate shapes and workpiece profiles. Illustrate the working of USM 

L3 10 

           b) Electrical discharge machining (EDM) is a well-established machining option for 
manufacturing geometrically complex or hard material parts that are extremely difficult-to-
machine by conventional machining processes. Discuss the process parameters required in an 
EDM process? Suggest a suitable process parameter that need to be considered for this case 
and justify 

L4 10 
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Scheme of Evaluation for SEE 2   
Sl. No Description Marks 

Problem 

statement 

Prepare a job using – 3D Printing  
¶ Study the component drawing 
¶ Select the process Parameter 
¶ Perform the process  
¶ Check for dimensional accuracies 

100 

1 Prepare a Solid model and convert to STL File 30 

2 Select a suitable material for the given model, Perform Machine setting and upload the STL file 20 

3 Feed the Raw material and Develop the Model 40 

4 Perform measurement with desired accuracy to check the components for Functionality and conformance to defined 

standards using different instruments. 

10 

Total 100 

 

 


