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DEPARTMENT OF MECHANICAL ENGINEERING

INSTITUTE VISION AND MISSION
VISION:

To emerge as a Centre of excellence in technical education with a blend of effective student
centric teaching learning practices as well as research for the transformation of lives and

community.

MISSION:

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

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

3. Imbibe lifel%)ng learning skills, entrepreneurial skills and ethical values in students for

addressing siocietal problems.

PRINCIPAL
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Vision and Mission of the Department
———<lC YUSSIon o1 the Department

Vision: .

3

To-strive for making competent mechanical engineering Professionals to cater the real
time needs of Industry and Research Organizations of high repute with entrepreneurial skills
and ethical values.

Mission: '

!
Mission 1: To train the students with state of art ixifx:_astmcture to make them industry ready
professionals and to promote them for higher studies and research. ;

Mission 2: To employ committed faculty for developing 'competent mechanical engineering
graduates  to deal with complex problems,

Mission 3: To support the students in developing professionalism and make them socially
committed mechanical engineers with morals and ethical values.
Program Specific Objectives (PSOs)
L The students will be able to apply knowledge of modern tools in manufacturing
enabling to conquer the challenges of Modern Industry.
. The students will be able to design various thermal engineering systems by applying
the principles of thermal sciences,
HOI.  The students Will be able to design differegt n}fchanisms and machine components
of transmissiof of power and automation in modern industry, -
Program Educational Object.ives (PEOs) o

PEO 1: Excel in profession with sound knowledge in mathematics and applied sciences
PEO 2: Demonstrateff leadership qualities and team spirit in achieving goals

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

Program Outcomes

Engineering Graduates will have

POI: Ability to use 'basic knowledge in mathetnatics, science and engineering and apply them to
solve problems specific to mechanical engineering.

PO2: Ability to design and conduct experiments, interprets and analyzes data, and reports the resylts,

PO3: Ability to design a system to meet desired needs within environmental, economic, ‘political,
ethical, health, safety, manufacturability, managemerk:knowledge and techniques to estimate
time and resources tb cotriplete a project (Practical engineering analysis skills).

PO4: Ability to ident fy, formulate and solve mechanical engineering problems of a complex nature.




POS5: Familiarity in applying software methods and modern computer tools to analyze mechanical
engineering problems, o

PO6: An open mind and have an understanding of the imipact of engineering, on society and can
create awareness of contemporary issues. .

PO7: Ability to understand the impact of the profession engineering solutions in social and
environmental contexts and demonstrate the knowledge of and need for sustainable
development.

PO8: An understanding of their professional and ethical responsibilities, and use technology for the
benefit of mankind, : g

PO9: An ability of demonstration to function as a coherent unit in multidisciplinary design teams
through a collaborative research,

POI0: An ability to communijcate effectively in both verbal and wriften forms,

PO11: An ability to desi gn a system fo meet desired needs with economic, management knowledge
and techniques to estimate time and resources to complete a project.

PO12: An ability of self-education and can clearly understand the need of continuous and life-long
learning,
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PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

PEO 1: Excel in pr?fession with sound knowledge in mathematics and applied sciences
PEO 2: Demonstrate leadership qualities and team spirit in achieving goals

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

PR?GRAM SPECIFIC OUTCOMES (PSOs)

PSOL. The students will be able to apply knowledge of modern tools in manufacturing
enabling to ¢onquer the challenges of Modern Industry.
j
PSO2. The students will be able to design various thermal engineering systems by applying

the principles of thermal sciences.

PSO3. The students will be able to design different mechanisms and machine components of

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

Engineering Graduates will be able to:

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

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

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

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

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

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

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

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

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

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

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

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

Definitions I. Remembering | II. Understanding IIl. Applying V. Analyzing V. Evaluating VL. Creating
Bloom’s Exhibit memory | Demonstrate Solve problems to | Examine and break| Present and Compile
Definition of previously understanding of new situations by | informationinto | defend opinions | information
learned material | facts and ideas by applying acquired | parts by identifying| by making togetherin a
by recalling facts) organizing, knowledge, facts, | motives or causes. judgments about | different way by
terms, basic comparing, techniques and- Make inferences | information, cambining
concepts, and translating, ' rules in a different .ﬁﬁd find evidence validity of ideas, | elementsina
answers, interpreting, giving | way. to support or quality of work | new pattern or
descriptions, and 'ge'neralizations. based on a set of proposing
stating main ideas. criteria. alternative
solutions,
Verbs » Choose *  Classify Apply *  Analyze ® Agres e Adapt
= Define = Compare Build = Assume e Appraise = Build
* Find = Contrast Choose * Categorize * Assess = Change
* How = Demonstrate Construct = (Classify * Award * Choose
= Label » Explain Develop * Compare * Choose * Combine
6 = List = Extend Experiment with| =  Conclusion * Compare = Compile
= Match e lilustrate [dentify Contrast = Conclude * Compose
= Name = [nfer Interview Discover ®» (Criteria * Construct
* Omit * |nterpret Make use of ® Dissect » Criticize = (Create
Recall * Qutline Medel * Distinguish * Decide = Delete
Relate e Relate Organize = Divide = Deduct = Design
= Select e Rephrase Plan * Examine = Defend * Develop
* Show * Show, Select B :* ' Function * Determine * Discuss
= Spell * Summarize Solve « |Inference * Disprove » Elaborate
» Tell - Téranslate Utilize . nspect e Estimate = Estimate
*  What  List * Evaluate =  Formulate
»  When i * Motive * Explain = Happen
=  Where * Relationships | « Importance Imagine
*  Which e  Simplify = Influence » [mprove
* Who = Survey = Interpret * Invent
= Why « Take partin * Judge = Make up
= Testfor = lustify * Maximize
! * Theme = Mark * Minimize
6 * Measure =  Modify
* Opinion = Original
Perceive * Originate
* Prioritize * Plan
* Prove = Predict
. 1. * Rate * Propose
. oE * Recommend | = Solution
* Ruleon = Solve
* Select * Suppose
* Support * Test
* Value e Theory

'

derson, L. W., & Krathwohl, D. R, {2001). %'\taxonomy for learning, teaching, and assessing, Abridged Edition. Boston, MA: Allyn and Bacon,
|
|
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Course Code: R20ME2203

MANUFACTURING TECHNOLOGY
II B.Tech —ITI Semester

COURSE OBIECTIVES:
¢ To emphasize the, Importance manufacturmg sclences in the day—to-day life, and to
study the ba31c manufacturmg processes

e To understand the conventional manufacturing processes like casting, metal forming,

and weldmg process.

COURSE OUTCOMES:
After successful cominletion of this course, the students will be able to:
CO 1: Explain vari?us manufacturing processes and fundamentals of casting process
CO 2: Qutline different types of welding process for fabrication of metals
CO 3: Demonstrateé advanced welding processes by make use of sketches
CO 4: Compare the chara‘cteristics of cold and hot working processes of Forming, forging and Rolling

CO 5: Explain principles of Extrusion and Drawirié proegsses by make use of sketches
£ I i

e i Ay —




Manulfacturing Technology — 2018-19 - 2 Sem

COURSE OBJECTIVES:

Understand d;ifferent manufacturing processes and fundamentals of casting.

Distinguish hiﬁerent types of furnaces and design gating system for preparation of a
casting.

Identify and Recommend appropriate type of welding process for fabrication of
metals.

Distinguish process details of advanced welding processes.

Demonstratfl: the characteristics of cold and hot working processes of forging and
Rolling.

Explain principles of Extrusion and Drawing processes

|

COURSE OUTCOMES:
T

SNO

Course Outcome Statement

Understand different manufacturing processes and fundamentals of casting by make use of

1
ol sketches (K2 & K3)
Explain different types of furnaces and choose gating system for preparation of a casting.
CO2 | (K2&K3)
CO3 Outline differént types of welding process for fabrication of metals..(K2)
CO4 | Explain process details of advanced welding processes by make use of sketches (K2 & K3)
CO5 Compare the characteristics of cold and hot working processes of forging and Rolling.
K2) l
| cos Explain princliples of Extrusion and Drawing processes by make use of sketches (K2 &

K3)
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SN Narasaraopeta Engineering College
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NEC (Autonomous)

Yallmanda(Post), Narasaracpet- 522601

Department of Mechanical Engineering

COURSE INFORMATION SHEET

PROGRAMME: B.Tech Mechanical Engineering

COURSE: MANUFACTURING Semester : IV CREDITS: 3

TECHNOLOGY _

COURSE CODE: R20ME2203 COURSE TYPE (CORE /ELECTIVE / BREADTH/ S&H): CORE
REGULATION: Autononious

COURSE AREA/DOMAIN: PERIODS: 6 Per Week,

Basic manufacturing processes

COURSE OUTCOMES:

SNO

Course Qutcome Statement

CO1

Explain various manufacturing processes and fundamentals of casting
|

co2

Outline different types of welding process for fabrication of metals

CO3

Demonstrate advanced welding processes by make use of sketches

CO4

Compare the characteristics of cold and hot working processes of Forming, forging and
Rolling

CO5

Explain prmcnples of Extrusion and Drawing processes by make use of sketches

SYLLABUS:

UNIT

DETAILS

INTRODUCTION TO MANUFACTURING PROCESSES: Difference between Production
and Manufacturing,.

FOUNDRY: Introduction to casting process, steps involved in making a casting, Advantages of
casting and its applications, Electric furnaces. Types of patterns, Materials used for patterns,
Pattern aliowances, Gating elements and moulding procedure, Moulding materials, Cores, Types
of Sand moulding-CO2 Moulding and Shell Moulding. Manufacturing of Plastic components:
blow and injection moulding

SPECIAL CASTING METHODS: Permanent Mould Casting, Die Casting, Centrifugal
Casting, Investment Casting, Continuous Casting, Fettling of Castings, Casting Defects: causes
and remedies

I

WELDING: Classification of welding processes, Types of welds and types of joints.

GAS WELDING: Equipment, Oxy-Acetylene flame, types, Gas welding procedure, Gas
cutting.

ARC WELDING: Principle of Arc welding, Equipment, Electrodes, Electrode coatings, AC
and DC Welding; Arc Blow, Arc Length Characteristics, Related Simple Problems. Welding
defects — Causes and Remedies

I

RESISTANCE WELDING: Principle, Butt welding, spot welding and seam welding. Simple
problems on resistance welding.

OTHER WELDING PROCESSES: Thermit welding, Inert gas welding - TIG and MIG
welding, submerged arc welding, plasma arc welding, soldering and brazing. Introduction to
advanced welding/technologies - laser welding, electron beam welding.

IV

FORMING: Introduction, Elastic & Plastic deformation; Recovery, Recrystallization & grain
growth; Hot workmg & Cold working. Sheet metal working

FORGING: Introductlon Hot forging & Cold forging, Open & Closed die forging, Forging
defects & remedies.




ROLLING: Introduction, Hot & Cold rolling process, Angle of bite, rolling stand arrangements

EXTRUSION & DRAWING: Extrusion fundamentals, Classification of Extrusion- Forward

v Extrusion, Backward Extrusion, Impact extrusion, Hydrostatic extrusion. Types of drawing:
Wire drawing, Tube drawing..
TEXT BOOKS
T BOOK TITLE/AUTHORS/PUBLISHER
Tl Manufacturing technology II, P.N Rao, Tata McGraw hill publishers
T2 Production Technology by P. C. Sharma, S. Chand Publications.

REFERENCE BOOKS _

R BOOK TITLE/AUTHORS/PUBLISHER

R1 Welding Technology by Little by Tata McGraw Hill Publications

R2 Manufacturing Engineering and Technology by Kalpak Jain, Pearson Education/PHI
TOPICS BEYOND SYLLABUS/ADVANCED TOPICS:

SNO DESCRIPTION Associated PO & PSO

1 Advanced manufacturing process PO1, PO3, PO5 & PSO1

2 Basics of non-con\{entional machining PO1, PO3, PO5 & PSO1
WEB SOURCE REFERENCES:

1 | https://nptel.ac.in/courses/112107144/1

https://nptel.ac.in/courses/112107144/2

2
3 | htips://nptel.ac.in/courses/112107144/14
4

ming_and Welding

https://www.researchgate.nef/publication/259800841 Manufacturing Technology Vol 1 Foundry For

5

https://books.google.com/books/about/ManufacturingTechnology.htmI?id=fSHZAgAAQBAJ

DELIVERY/INSTRUCTIONAL METHODOLOGIES:

&= Ehalk & Talk A PPT OActive Learning

[1Web Resources [ Students Seminars [Case Study

[1Blended Learning U Quiz [OTutorials

[IProject based learning CONPTEL/MOOCS {1 Simulation

OFlipped Learning OIndustrial Visit {EIModel Denionstratior

OBrain storming (ORole Play ElVirtual Eabs: ©
MAPPING CO’S WITI PO'S
co PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | POI0 | PO11 | POI2Z | PSO1 | PSO2 { PSO3
C311.1 2 2 - - - - - - - - - - 3 - -
3112 |3 - = |- - - - - - - - - 2 - -
3113 |3 - = 1- - - . - - - - - 2 - 2
c3114 |3 i = |- . - - - - : - - 3 - 2
C31l5 (3 - = |- - - - - - - - 3 - 1
ciLe (3 | = |- |- - - - - - - 2 - -
Average | 2.83 | 2.00 | - - - - - - - - - 250 |- 1.66




MAPPING COURSE WITH POs & PSOs

Course | PO1 | PO2

PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POI11 | PO12 | PSO1 | PSO2 | PSO3
C311 | 283 [200 |- - - = - . . . . 250 |- 1.66
COURSE OUTCOME RUBRIC (ASSESMENT PER STUDENT):
ASSESMENT ATTAINMENT ATTAINMENT ATTAINMENT | ATTAINMENT
TOOL WITH | METHOD LEVEL 3 LEVEL 2 LEVEL 1 LEVEL 0
WEIGHTAGE (EXCELLENT) (GOOD) (AVERAGE) (POOR)
Student secured > Student secured Student secured Student secured
Internal tests Direct 60% marks of > 60% and <50% | >50% and <40% | < 40% marks of
(40%) allocated marks for | marks of allocated | marks of allocated | allocated marks
that CO marks for that CO | marks for that CO for that CO
Student secured Student secured Student secured Student secured
Assignments Direct > 80% marks >70% and <80% | >60% and <70% | <60% of marks
(20%) allocated for that marks allocated marks allocated allocated for that
cO for that CO for that CO CO
End Semester Student secured Student secured Student secured Student secured
Examination Direct grades A*&S* in | grades C*&B*in | grades D*&E* in grades F* in
(30%) External Exam External Exam External Exam External Exam
Course end y Student selected Student selected Student selected Student selected
Indirect : x . '
Survey (10%) option option option option

* Grade Definition: S: >= 90%; A: 80%-89%; B: 70%-79%; C: 60%-69%; D: 50%-59%; E: 40%-49%; F: <40%

Cou%fnstrnctor

%ﬁ Coordinator

%‘e Coordinator

A

r

Head of tl“’,b[{é artment




ANNEXURE 1:
(A) PROGRAM QUTCOMES (POs) Engineering Graduates will be able to:
1. Engineering knowledge:| Apply the knowledge of mathematics, science, engineering fundamentals, and an
engineering specialization to the solution of complex engineering problems.
2. Problem analysis: Identify, formulate, review research literature, and analyze complex engineering problems
reaching substantiated conclusions using first principles of mathematics,
natural sciences, and engineering sciences.
3. Design/development of solutions: Design solutions for complex engineering problems and design system components
or processes that meet the spec1f' ied needs with appropriate consideration for the public health and safety, and the
cultural, societal, and environmental considerations.
4. Conduct investigations of complex problems: Use research-based knowledge and research methods including design of
experiments, analysis and interpretation of data, and synthesis of the information to provide valid conclusions.
5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern engineering and IT tools
including prediction and modeling to complex engineering activities with an understanding of the limitations.
6. The engineer and society: Apply reasoning informed by the contexiual knowledge to assess societal, health, safety, legal
and cultural issues and the cunseéuent responsibilities relevant to the professional engineering practice.
7. Environment and sustainability: Understand the impact of the professional engineering solutions in  societal and
environmental contexts, and demonstrate the knowledge of, and need for sustainable development.
8. Ethics: Apply ethical prmmples and commit to professional ethics and responsibilities and norms of the engineering practice.
9. Individual and team work: Function effectively as an individual, and as a member or leader in diverse teams, and in
multidisciplinary settings.
10. Communication: Communicate effectively on complex engineering activities with the engineering community and with
society at large, such as, being able to comprehend and write effective reports and design documentation, make effective
presentations, and give and receive clear instructions.
11. Project management and finance: Demonstrate knowledge and understanding of the engineering and management
principles and apply these to one’s own work, as a member and leader in a team, to manage projects and in multidisciplinary
environiments.
12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in independent and life-long
learning in the broadest context of technological change.

{B) PROGRAM SPECIFIC OUTCOMES {PSCs) :

PSO1.The students will be able to understand the modern tools of machining which gives them good expertise on advanced
manufacturing methods.

PS02.The students will be able to design different heat transfer devices with emphasis on combustion and power production.
PSO3.The students are able to design different mechanisms and machine components suitable to automation industry.

Cognitive levels as per Revised Blooms Taxonomy:

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

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

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

Evaluate B Appraises, compares, concludes, contrasts, criticizes, critiques, defends,
describes, discriminates, evaluates, explains, interprets, justifies, relates,
summarizes, supports

Create K6 Categorizes, combines, compiles, composes, creates, devises, designs,
explains, generates, modifies, organizes, plans, rearranges, reconstructs,
relates, reorganizes, revises, rewrites, summarizes, tells, write

i




COURSE OUTCOMES: l

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

CO 1: Explain various marllufacturing processes and fundamentals of casting process

CO 2: Outline different types of welding process for fabrication of metals

CO 3: Demonstrate advanced welding processes by make use of sketches

CO 4: Compare the characteristics of cold and hot working processes of Forming, forging and
Rolling

CO 5: Explain principles of Extrusion and Drawing processes by make use of sketches

Unit wise Sample assessment questions

KNOWLEDGE
SNO QUESTION LEVEL coO
UNIT 1
1 List the advantages alnd applications of metal casting? K2 CO1
2 | Explain the ingradier%'ts of moulding sand? K2 Cco1
3 Define the production & Manufacturing & Classify the manufacturing processes? K2 Cco1
e 4 | Explain the investment casting process step by step with neat sketch K2 co1
5 | Explain Centrifugal casting by make use of sketch K2 Co1
; UNIT 2
1 Explain any two types of welding flames with sketches K2 co2
2 Explain any five weld defects by make use of sketches K2&K3| CO2
3 Sketch and explain a method used for taper turning of long jobs. K3 co2
4 | Explain Oxy— Acetylene Gas cutting in detail? K4 cOo2
5 | Draw a diagram showing the classification of welding process. K3 cOo2
UNIT 3
e 1 Explain about thermi? welding and plasma welding with neat sketches? K3 CO3
2 | Explain TIG weldingi process variables and enumerate its advantages K4 Cco3
3 Describe in dc.:tail any two resistanc-e w_elding processes with neat sketches their K4 COo3
advantages, disadvantages and applications
Explain any two of the following
4 | a) Laser welding K4 Cco3
b) Electron beam welding.
| UNIT 4
1 Explain about hot woriking and cold working processes? K3 Cc04
2 | Name the Forging Defects and their Remedies? K4 Cc04
3 | Explain the Forging pli'OCCSS and list out their advantages and applications? K3 Co4




What is Metal Forming process and classify the types of deformation processes? K3 CO4
i UNIT 5

Explain wire drawing operation by make use of a neat sketch. K4 CO5

What are the applications of different extrusion processes? K4 CO5

Explain tube drawing }Jy make use of a neat sketch K4 CO5




‘ Model Question Paper-I
i

Code: R20ME2203 Narasaraopeta Engineering College (Autonomous)

| Yallmanda(Post), Narasaraopet- 522601
B. Tech V Semester Regular Examinations
MANUFACTURING TECHNOLOGY
MECHANICAL ENGINEERING
! [OUTCOME BASED EDUCATION PATTERN]

MODEL PAPER-I

Time: 3 hours

Max. Marks: 70

Note: Answer All FIVE Questions.
All Questions Carry Equal Marks (5 X 12 = 60M)

Q. No.

| Questions

Marks

! Unit-I

Explain about the design considerations for casting process?
|

What are the elements involved in the gating system with the help of suitable

[7M]

Explain how F orgir?g improves the mechanical properties of the components.

. sketches and explain? [TM]
What is Investment casting? What is the main rﬁaterial used for making an Investment
Pattern? What are the methods of applying the Investment material to the pattern? [7M]
What are the common allowances provided on patterns? Why and how they are
provided? Give suitable examples. [7M]
Unit-11
) Explain Oxy- Aceﬁtylene Gas cutting in detail? [14M]
OR
Draw a diagram showing the classification of welding process. [14M]
Unit-I1T
Describe in detail an:y two resistance welding processes with neat sketches, their
6 advantages, disadvan:tages and applications [7M]
Write different types of flames and their uses. [7M]
3 OR
How submerged arc welding process takes place. Describe its advantages and
applications.. [7M]
Describe the process and applications of thermit welding. [7M]
Unit-IV
Explain about drop Forging and Rotary forging in detail? [TM]
4 [7M]

OR




Explain about hottworking and cold working processes? [7M]
Classify the rollin:g process and explain any one of rolling process [7M]
| Unit-V
Explain about impaFt extrusion and hydrostatic extrusion? [14M]
| OR
Describe the wire drawing & tube drawing process, [7M]

Explain about forward extrusion and backward extrusion?

[7M]

ERrTE.
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+ ACADEMIC CALENDAR )
(B.Tech. 2021 Admitted Batch, Academic Year 2022-23)

2021 Batch 2™ Year 2™ Semester

|Commencement of Class Work 16-01-2023

1** Spell of Instructions 16-01-2023 04-03-2023 7 Weeks
Assignment Test-I ‘ 06-02-2023 11-02-2023

IMid examinations 06-03-2023 | 11-03-2023 | 1 Week
2™ Spell of Instructions 13-03-2023 29-04-2023

Assignment Test-II . . 03-04-2023 08-04-2023 7 Weeks
II Mid examinations 01-05-2023 06-05-2023 1 Week
Preparation & Practicals . 08052023 13-05-2023 I Week
Semester End Examinafions © 15-05-2023 | 27-052023 | 2 Weeks
Commencement of 3™  Year 1% Sem Class Work 05-06-2023
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ACADEMIC CALENDAR FOR 11 B.TECH Il SEMESTER
ACADEMIC YEAR 2021-22

II B.TECH II SEMESTER

Commencement of Class Work 07.03.2022

1% Spell of Instruc:tions . 07.03.2022 23-04-2022 7 Weeks
I Assignment Examination . 28-03-2022 02-04-2022

1 Mid Examination | 25-04-2022 | 30-04-2022 | 1 Week
2" Spell of Instructions 02-05-2022 18-06-2022

11 Assignment Exarhination | 23052002 | 28-052022 | | eeks
11 Mid Examination 20-06-2022 25-06-2022 1 Week
Preparation & Practicals I 27-06-2022 | 02-07-2022 | 1 Week
End Examinations 04-07-2022 16-07-2022 2 Weeks
Commencement of IIT 1:3.Teéh ISem Class Work |  18-07-2022
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ACADEMIC CALENDAR ::AY 2018-19
( B.Tech - admitted batches 2016-17)
Date: 07-06-2018.

2016/ Batch 3™ Year 1* Semester, 2017 Batch 2™ Year 1* Semester
;Description From Date To Date Duration
Commencement of Class Work 18-06-2018
1** Spell.of Instructiofns 18-06-2018 11-08.2018 | 8 Weeks
1Assignment test 02072018 | 07:07-2018
6 11 Assignment test 23-07-2018 28-07-2018
I Mid examinations 13-08-2018 18-08-2018 1 Week
2™ Spell of Instructions 20-08-2018 13-10-2018 | 8 Weeks
III Assignment test 03-09-2018 | 08-09-2018
IV Assignment test 24-09-2018 | 29-09-2018
I Mid examinations | 15-10-2018 20-10-2018 1 Week
Preparation & Practicals 22-10-2018 | 03-11-2018 | 2 Weeks
Semester End Examir:lations 05-11-2018 17-11-2018 | 2 Weeks
Semester Break ! 19-11-2018 01-12-2018 | 2 Weeks
2016; Batch 3" Year 2" Semester, 2017 Batch 2™ Year 2™ Semester
Description ) From Date To Date Duration
6 Commencement of Class Work 03-12-2018
\ 1** Spell of Instructions 03-12-2018 26-01-2019 | 8 Weeks
I Assignment test 17-12-2018 | 22-12-2018
II Assignment test 07-01-2019 12-01-2019
I Mid examinations I 28-01-2019 02-02-2019 1 Week
2" Spell of Instructions 04-022019 | 30-03-2019 | 8 Weeks
III Assignment test : 18-02-2019 23-02-2019
TV Assignment test | 11-03-2019 | 16-03-2019
Il Mid examinations ; 01-04-2019 | 06-04-2019 | 1 Week
Preparation & Practicals Examinations 08-04-2019 20-04-2019 | 2 Week
Semester End Examifnations ‘ 22-04-2019 04-05-2019 | 2 Weeks
Summer Vacation | 06-05-2019 | 08-06-2019 | 5 Weeks
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ATD Applied Thermodynamics Mr.K.Johan Baby
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KOM inematics of Machinery - Mr.T.Ashok kumas
MT Manufacturing Technology Dr, D. Sunee]
TCE-IT Technical & Communicative'Eninsh—II Mr.A.Veny Gopal - ‘
MD LAB Machine Drawing Lab Mr.R.Chinna Rag /T.N.V.Mahesh Babu
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INTERNAL | EXTERNAL | TOTAL
1l B.TECH LT P | MARKS MARKS MARKS CREDITS
I SEMESTER 3 oo 30 70 100 3
Code: R20ME2203 MANUFACTURING TECHNOLOGY
COURSE OBJECTIVES:

* To emphasize the importance manufacturing sciences in the day-to-day life, and to study the
basic manufacturing processes

e To understand 'the conventional manufacturing processes like casting, metal forming, and
welding process.

COURSE OUTCOMES:

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

CO 1: Explain various manufacturing processes and fundamentals of casting process

CO 2: Outline diffetent types of welding process for fabrication of metals

CO 3: Demonstrate advanced welding processes by make use of sketches

CO 4: Compare the characteristics of cold and hot working processes of Forming, forging and
Rolling

CO 5: Explain principles of Extrusion and Drawing processes by make use of sketches

UNIT-1

INTRODUCTION :TO MANUFACTURING PROCESSES: Difference between Production and
Manufacturing.

FOUNDRY: Introduction to casting process, steps involved in making a casting, Advantages of
casting and its applications, Electric furnaces. Types of patterns, Materials used for patterns, Pattern
allowances, Gating elements and moulding procedure, Moulding materials, Cores, Types of Sand
moulding-CO2 Moulding and Shell Moulding, Manufacturing of Plastic components: blow and
injection moulding

SPECIAL CASTING METHODS: Permanent Mould Casting, Die Casting, Centrifugal Casting,
Investment Casting, Continuous Casting, Fettling of Castings, Casting Defects: causes and remedies.

UNIT-II

WELDING: Classification of welding processes, Types of welds and types of joints.

GAS WELDING: Efquipment, Oxy-Acetylene flame, types, Gas welding procedure, Gas cutting.
ARC WELDING: Erinciple of Arc welding, Equipment, Electrodes, Electrode coatings, AC and DC
Welding, Arc Blow, Arc Length Characteristics, Related Simple Problems. Welding defects — Causes
and Remedies.

UNIT-I11

RESISTANCE WFI_‘.LDING: Principle, Butt welding, spot welding and seam welding. Simple
problems on resistance welding.

OTHER WELDING PROCESSES: Thermit welding, Inert gas welding - TIG and MIG welding,
submerged arc welding, plasma arc welding, soldering and brazing. Introduction to advanced welding
technologies - laser welding, electron beam welding,

}
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UNIT-1V
FORMING: Introduction, Elastic & Plastic deformation; Recovery, Recrystallization & grain growth;
Hot working & Cold working. Sheet metal working
FORGING: Introduction, Hot forging & Cold forging, Open & Closed die forging, Forging defects &
remedies.

ROLLING: Introduction, Hot & Cold rolling process, Angle of bite, rolling stand arrangements.

UNIT-V

EXTRUSION & DRAWING: Extrusion fundamentals, Classification of Extrusion- Forward
Extrusion, Backward Extrusion, Impact extrusion, Hydrostatic extrusion. Types of drawing: Wire
drawing, Tube drawing,

TEXT BOOKS:
1. Manufacturing Technology Vol-I by P.N. Rao, Tata McGraw Hill Publications.
2. Production Technology by P. C. Sharma, S. Chand Publications.

REFERENCES: i
1. Welding Technology by Little byTata McGraw Hill Publications.
2. Manufacturing Engineering and Technology by Kalpak Jain, Pearson Education/PHL

Web References:
https://nptel.ac.in/courses/112107144/1
hitps://nptel.ac.in/courses/112107144/2
https://nptel.ac.in/courses/112107144/10
https://nptel.ac.infcourses/112107144/13
https://nptel.ac.in/courses/112107144/14

NEWNe

E-Books:

1. hitps://easyengineering.net/manufacturingbooks/

2. https://easyengineering.net/manufacturingbooks/

3. https://books.google.com/books/about/Manufacturing_TechnoIogy.html?id=fSHZAgAAQBAJ

4. https://www.researchgate.net/publicationlz59800841_Manufacturing__Technology_VoI__l_Foundry
_Forming_and_Welding

% !
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L|T|P
11 B.TECH-II-SEMESTER MARKS MARKS | MARKS | CREDITS
41- |- 40 60 100

MANUFACTURING TECHNOLOGY

Course Outcomes:
At the end of this course student will acquire ability to

Understand different manufacturing processes and findamentals of casting.
Distinguish different types of furnaces and design gating system for preparation of a
casting.

¢ Identify and Recommend appropriate type of welding process for fabrication of
metals.

* Distinguish process details of advanced welding processes.

¢ Demonstrate the characteristics of cold and hot working processes.

¢ Explain principles of sheet metal working, plastic injection and blow moulding
processes.

UNIT-I

Introduction to Manufacturing Processes, Difference between Production and Manufacturing.
Foundry: Introduction to casting process, steps involved in making a casting, Advantages of
casting and its applications, Types of patterns, Materials used for patterns, Pattern
allowances, sand, moulding procedure, Moulding materials, Importance of constituents,

Cores, Types of S%md moulding-CO,Moulding and Shell Moulding.

UNIT-IL

Gating System: Elgments of gating system, Gating system design, Calculation of gating
system dimensions Tor simple objects, riser design and its function, Solidification of casting.
Special Casting Methods: Permanent Mould Casting, Die Casting, Centrifugal Casting,
Investment Casting, Continuous Casting, Fettling of Castings, Casting Defects: causes and
remedies.

UNIT-1IL

Welding: Classification of welding processes, Types of welds and types of joints.

Gas Welding: Equipment, Oxy-Acetylene flame, types, Gas welding procedure, Gas cutting,

Arc Welding: Principle of Arc welding, Equipment, Electrodes, Electrode coatings, AC and
DC Welding, Arc Blow, Arc Length Characteristics, Related Simple Problems.Welding
defects-Causes and Remedies.

]
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UNIT-IV |

Resistance Welding: Principle, Butt welding, spot welding and seam welding. Simple
problems on resistance welding.

Other welding processes: Thermit welding, Inert gas welding - TIG and MIG
weldingSubmerged arc welding, plasma arc welding, soldering and brazing. '

UNIT-V

Forming and Forging: Fundamentals, Introduction to metal working process, Hot working,
Cold working.

Rolling: Rolling fundamentals, Analysis of rolling process- Derivation of Length of
deformation zone, Angle of bite, Maximum reduction possible for one pass, Rolling stand
arrangements.

UNIT-VI

Extrusion & Drawing: Extrusion fundamentals, Classification of Extrusion- Forward
Extrusion, Backward Extrusion, Impact extrusion, Hydrostatic extrusion. Types of drawing:
Wire drawing, Tube drawing.

TEXT BOOKS:
1. Manufacturing Technology Vol-1 by P.N. Rao, Tata McGraw Hill Publications.
2. Production Technology by P. C. Sharma, S. Chand Publications.

REFERENCES:
1. Welding; Technology by Little by Tata McGraw Hill Publications.
2. Manufacturing Engineering and Technology by Kalpak Jain, Pearson
Education/?HI.

M
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R20ME2203

Manufacturing technology v

Mechanical
Engineering

COURSE OUTCOMES:

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

CO 1: Explain various manufactunng processes and fundamentals of casting process
CO2: Outline different types of welding process for fabrication of metals
CO 3: Demonstrate advanced we]dmg processes by make use of sketches
CO 4;: Compare the character:stlcs of cold and hot working processes of Forming, forging and rolling
CO 5: Explain principles of Extruswn and Drawing processes by make use of sketches
gglt QOutcome Topics/Activity 7 bR:;‘};r ext g;‘:;‘:;s Delivery Method
@ t | Upit-1. FUNDAMENTALS OF MACHINING
1 CO 1: Explain | 1.1 | Introduction to casting process, Chalk & Talk,
various steps involved in making a PPT&
manufacturing casting, Advantages of casting TLIZR1 1, 323‘;:5““0“ with
processes and and its applications, Electric '
fundamentals otl' furnaces
casting process; | 1.2 Types of patterns, Materials used Chalk & Talk,
for patterns, Pattern allowances, PPT&
Gating elements and moulding TLTZRL 13 Demonstration with
procedure, Moulding materials, models.
Cores, Types of Sand moulding-
CO2 Moulding and Shell
Moulding.

1.3 Manufacturing of Plastic Chalk & Talk,
components: blow and injection TLT2.RI1 PPT&
moulding Permanent Mould > 2 Demonstration with
Casting, Die Casting. models,

1.4 Centrifugal Casting, Investment Chalk & Talk,

6 Casting, Continuous Casting, 112 PPT&
Fettling of Castings, Casting ’ 3 Demonstration with
Defects: causes and remedies models.
. Unit-2. WELDING
21 Classification of welding T1, T2, R3 Chalk & Talk,
processes, Types of welds and 3 PPT
CO 2: Outline types of joints. Case Study
different 22 | GAS WELDING: Equipment, T1,T2,R3 | 2 Chalk & Talk,
types of Oxy-Acetylene flame, types, Gas PPT
2 welding welding procedure, Gas cutting. Case Study
processfor {23 | Principle of Arc welding, T, T2,R3 | 3 Chaik & Talk,
fabrication Equipment, Electrodes, Electrode PPT
of metals i coatings, AC and DC Welding, Case Study

24 Arc Blow, Arc Length T1,T2,R3 | 2 Chalk & Talk,
Characteristics, Related Simple PPT
Problems. Welding defects — Case Study

Causes and Remedies
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' : Mechanical
Manufacturing technology v Engineering 10 A&B
ll 3.1 | Principle, Butt welding, spot T1,T2,R1 |2 Chalk & Talk,
welding PPT &
Demonstration with
models
32 | Seam welding. Simple problems | TI, T2,R1 |3 Chalk & Talk,
on resistance welding. PPT &
C0O 3 Demons{: Demonstration with
rate models
P d 3.3 | Thermit welding, Inert gas T1,T2,R1 |2 Chalk & Talk,
advance welding - TIG and MIG welding PPT &
welding Demonstration with
processes by models
make use of | 34 Submerged arc welding, plasma Ti,T2,R1 | 3 Chalk & Talk,
sketches arc welding, soldering and PPT &
brazing. Demonstration with
models
3.5 | Introduction to advanced welding | T1, T2 1 Chalk & Talk,
technologies PPT &
Demonstration with
models
36 Laser welding, electron beam T1, T2 1 Chalk & Talk,
welding. PPT &
Demonstration with
models
Unit-4. FORMING, FORGING & ROLLING
4.1 Introduction, Elastic & Plastic T1,T2,R3 | 2 Chalk & Taik,
deformation; Recovery, PPT &
Recrystallization & grain growth Demonstration with
CO 4: Compare & grain gr models
the 42 1 Hot working & Cold working. TL,T2,R3 [ 2 Chalk & Talk,
characteristi; Sheet metal working PPT &
cs of cold Demonstration with
and hot models
workin 43 Introduction, Hot forging & Cold | T1,T2,R3 |2 Chalk & Talk,
g * i .
forging, Open & Closed die PPT &
processes of . N
: forging Demonstration with
Forr?mg’ models
forging 'f“ld .| 44 Forging defects & remedies. T1,T2,R3 | 2 Chalk & Talk,
Rolling | PPT&
Demonstration with
models
4.5 | Introduction, Hot & Cold rolling | T1 2 Chalk & Talk,
process, Angle of bite, rolling PPT &
I stand arrangements. Demonstration with
models
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R20ME2203 Manufacturing technology v ME(.:hanif:al 10 A&B
Engineering
Unit 5. EXTRUSION & DRAWING
5.1 Extrusion fundamentals, T1,T2,R3 | 3 Chalk & Talk,
CO 5: Explain Classification of Extrusion PPT
principles of
Extrusion 5.2 Forward Extrusion, Backward T1,T2,R3 | 3 Chalk & Talk,
5 and Drawing Extrusion PPT
processes by
make use of | 53 Impact extrusion, Hydrostatic T1,T2,R3 | 2 Chalk & Talk,
sketches extrusion PPT
5.4 Types of drawing: Wire drawing, | T1,T2,R1 |2 Chalk & Talk,
Tube drawing.. PPT
Total 60
END EXAMINATIONS
TEXT BOOKS

1

Manufacturing technology II, P.N Rao, Tata McGraw hill publishers

2

Production Technology by P. C. Sharma, S. Chand Publications.

REFERENCE BOOKS

1

Welding Technology by Little by Tata McGraw Hill Publications

2

Manufacturing Engineering and Technology by Kalpak Jain, Pearson Education/PHI

PPT LINKS

https://slideplayer.com/slide/15310695/
https://www.slideshare.net/divyalattoo/production-technology-ppt
https://www.slideteam.net/production-technology-ppt-powerpoint-presentation-slides-icons-
cpb.html
https://www.fcusd.org/cms/lib/CA01001934/Centricity/Domain/4529/Fundamentals%200{%
20Modern%20Manufacturing%?20Materials%20%20Processes%20and%20Systems%20%20
4th%20Edition.pdf
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o é;’i%;u%?é-c%d;; ’ -Guu:‘sié*:]‘"itﬁz (R(;uwl-atio;i)' . Sem n “Branch. % T Contact | Sectior k]
Sl o DTN L | Perodvivesk | PECHER
Mechanical
R16ME22065 MANUFACTURING TECHNOLOGY [ II-II Engineering 5 A&B

COURSE QUTCOMES: Studlents are able to

SNO

Course Outcome Statement

CO1

Explziin-variouﬂ'rﬁé‘ﬁhféictlfﬁﬁg processes and fundamentals of'casting process (K2)

cO2

Ilustrate gating system for preparation of a casting and special casting methods (K2)

Outline different types of welding process for fabrication of metals..(K2)

CO3
CO4 Summarize advanced welding processes by make use of sketches (K2 & K3)
cos | Compare the ch;aracteristics of cold and hot working processes of forging and Rolling. (K2)
CO6 Explain principles of Extrusion and Drawing processes by make use of sketches (K2 & K3)
| =
|
EH
_ ] ;ﬁ Tot | Delivery
gglt Outcome Topics/Activity RZE’:E“ P::io Method
o .
l UNIT -1: Foundry
6 €O 1: Explain L1 ["Iintroduction to Entire subject T1,7T2,R2
various - . : - Chalk &
manufactur 12 | Introduction of casting process, steps involved in | T1, T2, R2 Talk
making a casting. Advantages of casting and its 2
g processes ot PPT&
1 . | applications Tutorial
and 13 | Types of patterns, Materials used for patterns. | T1,T2,R2 & Case
fundamentals \ | Pattern allowances. PPT 14 Stad
i 14 . . . T1, T2, R2 Y
of casting . | Sand moulding procedure, Moulding materials T
rocess (K2 :
P &2) L5 | Importance of constituents, Cores. Types of Sand | T1, T2,R2
‘ moulding-CO2 Moulding
l-G] Shell Moulding & Revision, PPT T1,T2,R2
co 2 lustrate | | UNIT -1I : Gating System & Special Casting Methods
2 gating system | 21 | Elements of gating system, Gating system design T1, T2, R2
for . 22 | Calculation of gating system dimensions for simple | T1, T2,R2 12
preparation of objects




fe

Ly

acastingand |23 |Riser design and its function. Solidification of | T1,T2,R2 Chalk &
special .| casting Talk,
casting 24 | Special Casting Methods: Permanent Mould | T1, T2, R2 PPT,
methods (K2) Casting, Die Casting. Centrifugal Casting, Active
2.5 | Investment Casting. Continuous Casting, Fettling of | T1, T2, R2 Leamning
Castings. PPT &‘
2.6 | Casting Defects: causes and remedies & Revision T1,T2,R2 Tutorial
!
| UNIT -1II : Welding
CO3:Outline |31 T Classification of welding processes. Types of welds | T1, T2, R1
different types and types of joints
of welding 32 | Gas Welding: Equipment, Oxy-Acetylene flame, | T1, T2, Rl Chalk &
proc.ess‘for | types. Gas welding procedure, Gas cutting 12 Talk,
3 fabrication of 3-3] Arc Welding: Principle of Arc welding, Equipment. | T1, T2, RI PPT
metals..(K2) Tutorial,
34 | Electrodes, Electrode coatings . AC and DC | T1,T2,RI Active
| | Welding. Arc Blow, ] : Learning
3.5 | . Arc Length Characteristics, Related Simple T1,T2,RI & Case
Problems. PPT Study
3.6 | Welding defects-Causes and Remedies & Revision | T1,T2,R1
MID I EXAMINATIONS
UNIT - IV: Resistance Welding & Other welding processes
co . %41 T Principle, Butt welding, spot welding and seam T1, T2, R1
Summanze . | welding &
advanced 4.2 | Simple problems on resistance welding. Other T1,T2,R1
welding : welding processes: Thermit welding
processes by r e s TMIG welding T1, T2, R1 Chalk &
4 make use of l Talk,
sketches (K2 - 10 PPT
& K3) 44 | -nert gas welding, Submerged arc welding, plasma | T1,T2,R1 Tutorial
arc welding. PPT
45{ Soldering and brazing & Revision T1,7T2,R1
i
COs: f UNIT -V : Forming, Forging & Rolling
Compare the | 5.1 | Forming and Forging: Fundamentals process, T1,T2,R2
characteristics Introduction to metal working
s of cold and 52 | Hot working, Cold working. Rolling: Rolling T1,72,R2 Cf?'i;&
hot working ﬁmc.lam_entals, Analysis of rollmg.process 10 PI:I‘&
53 | Derivation of Length of deformation zone, Angle of | T1, T2, R2 ‘
processes of bite. Tutorial.
forgl‘ng and 5.4 | Maximum reduction possible for one pass. PPT T1,T2,R2
Rolling. (K2) |55 | Rolling stand arrangements & Revision T1,72,R2
' UNIT -VI : Extrusion & Drawing
co 6. Explain 6-1g Extrusion fundamentals, Classification of Extrusion | T1,T2,R2
prmmp.les of 6.2 | Forward Extrusion, Backward Extrusion, Impact T1,7T2,R2
Extrusion and . . . Chalk &
Drawing . extrusion, Hyd.rostatlc.: extru519n ' T Talk,
p processes by 6.3 | Types of drawing: Wire drawing, Tube drawing. » T2, PPT
gl{tlt(:h egse (B?Zf 64 | PPT & Revision T1,T2,R2 Tutorial
& K3)
Total 64




MID I EXAMINATIONS

END EXAMINATIONS

TEXT BOOKS
T BOOK TITLE/AUTHORS/PUBLISHER
T1 | Manufacturing Technology Vol-I by P.N. Rao, Tata McGraw Hill Publications

12

Production Technology by P. C. Sharma, S. Chand Publications

REFERENCE BOOKS

R BOOK TITLE/AUTHORS/PUBLISHER
R1 | Welding Technology by Little by Tata McGraw Hill Publications
R2 | Manufacturing Engineering and Technology by Kalpak Jain, Pearson Education/PHI.

Faculty
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Course Code: C224 Course Name: MANUFACTURING TECHNOLOGY Year/Sem: IIIL
CO-PO & CO-PSO Mapping

€244
C224:5

Total CO Attainment through Direct & Indirect Assessment |
s e CO Attalnmeut TR L 296 e :

O PO & PSO Attainment

.PO5 | PO6 | PO7 | POT’ P’OQ PO10 P011 PO12
e T - End x| IR BEnhe
ro i ~ B BETE
Attamment i . - " t“‘%ﬁ . -@ 4
PO & PSO Attainment
3so S D — —
3.00 — e
D, — e R — _
g 50
- 1.97
© 200 -
£
g 150 - p— - —
g ! .
E 1.00 ! - -— — e —
O .50 - - ' - - -
* ’ '
0.00 T R et azs e
PO3 P4 “POS POB PO? PO8 ' -POS PO POI1  POI2  PSO1  PSO2  PSO3
POs & PSOs

1. Copy CO - PO matrix and CO attainment matrix from previous pages and find PO attainment,
2. PO attainment is calculated as per the following formula:
POi * Total CO attainnent Level /3 where 'i' ranges from 1 to 12

1. Copy CO - PSO matrix and ¢0 attainment matrix from previous pages and find PSO attainment.
2. PSO attainment is calculated as per the following formula:

PSOi * Total CO attainlment Level /3 where 'i' ranges from 1 to 3
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MANUFACTURING TECHNOLOGY

1,2 & 3 Units ....Prepared by P.Suresh Babu

*Casting process: It means pouring molten metal into a pre-shaped cavity (called mould) and allows
it to solidify. The solidified object is taken out from the mould either by breaking or taking the mould
apart. The solidified object is called casting and the technique followed in method is known as casting
process.

*Steps involved in making a casting OR Mould:

a) Pattern making: lVIake the pattern of wood, metal or plastic.
b) Sand mixing and preparatlon Select particular sand, test it and prepare the necessary
sand mixtures for mould and core making.
c) Core making: With ‘the help of patterns prepare the mould and required cores.
d) Melting: Melt the metal or alloy to be cast.
e) Pouring: Pour the molten metal or alloy into the mould and remove the casting from the
mould after solidifi catlon of metal.
f) Finishing: Clean and finish the casting.
g) Testing: Test and lnspect the casting and remove the defects, if any.
h) Heat treatment: Relieve the casting stresses by using various heat treatments.
i) Re-testing: Again inspect the casting and deliver it. i
*Advantages of Metal Casting l
= Any complex shape can be easily produced
= Practically any mater;al can be casted.
= |deal method is by prpducing small quantities
= Any size of casting can be produced up to 200 fons.
= Used for mass production of components
= Casting is the cheap comparatively ;
Limitations of casting process
= Dimensional accuracies are less
Low surface finish obtamed on castings
» Defects are unavo:dable
»  Sand casting is more; laborious process
plications of Metal Casting: Transportation vehicles, Machine tool structures, Turbine vanes and
power generators, Railway. crossings and aircraft jet engine blades etc.,

**A pattern is defined as a model or replica of the object to be cast.If one object has to be cast, then
also pattern is required.lt is a model or form around which sand is packed to give rise to a cavity
called as mould cavity in which molten metal is poured and the casting is produced.

*Factors to be considered while selecting proper material for pattern:

1) The number of casting to be made. Metal patterns are preferred for large quantity ofproduction
and wooden patterns for lesser quantity. .,

2) Degree of accuracy in dimensions and the quality of surface finish required on thecasting.

3) Method of moulding|to be used i.e. hand or machine.

4) Type of casting method to be used i.e. sand casting, investment casting, etc.

5) Shape, size and complexity of the casting.

6) Casting design parameters

7) Type of moulding m'aterlal to be used.

**Materials used for Makjng Patterns:

1) Wood: Advantages: Cheap, easily available, easily shaped and machined to different forms
Limitations: Wooden pattems are weak, cannot withstand rough handllng, possess poor wear
resistance, absorb moisture, hence get warped and change the shape and size.

/—
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Applications: Used for big patterns and less in quatity
Common woods used: White pine, Mahogany, Cherry, Teak, etc.,

2. Metals: Metal patterns are cast from wooden patterns.

Advantages: They do not absorb moisture. They are stronger and accurate, greater resistance to
abrasion and wear.

Limitations: More expensive, heavier, cannot be repaired easily.

Applications: Used where large numbers of castings required .

Common metals and alloys used: Al, Steel, Brass, Cast iron, White metal etc.,

3. Plastic: Advantages: Light weight and high strength, Resistance to wear and corrosion, Provides
good surface finish

Limitations: Plastic patterns are fragile; hence light sections may need metal reinforcements.

- They may not work well when subjected to conditions of severe shock.

4. Wax: Advantages: Provide good surface finish,

Applications: Wax patterns are exclusively used in investment casting process.

**Pattern Allowances
A pattern is always made larger than the final casting, because it carries certain allowances (giva={:>
below) due to metallurgical and mechanical reasons.

i. Shrinkage or Contraction allowance: Almost all the metals used in the casting work shrink or
contract during cooling from pouring temperature to room temperature.

ii. Machining allowance: Machining allowance is the amount of dimension on a casting whichis made
oversized to provide stock for machining. Ferrous metal needs more allowance than the non-ferrous
metals and similarly large castings need more allowance than small castings.

iii. Draft allowance: Draft allowance or taper allowance is given to all vertical faces of a pattern for
their easyremoval from sand without damaging the moulds.

iv. Distortion allowance (Camber allowance): The casting will distort or warp if it is of irregular shape,
V-shape, the arms having unequal thickness or one portion of the casting cools at a faster rate than
the other. To eliminate this defect, an opposite distortion is provided on the pattern, so that theeffect
is balanced and correct shape of the casting is produced. -
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{a} Pattern without allowance {b} Pattern with allowance
Figure : Taper or draft ailowance Figure: Distortion ur camber aliowonce

v. Rapping or Shake allowance; When a pattern is to be taken out from the mould there is litile
increase in the size of the mould cavity. For this purpose, a negative allowance is provided on the
pattern i.e. the dimensions are kept smaller. It is normally provided only to the large castings and
negligible for small and mediumsized castings.
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* Types of patterns:
1. Single piece or solid pattern: It is the simplest of all the patterns and it is made in one-piece and
does not carry loosepieces or joints. It is generally used for making large sized simple casting,
usually made up ofwood or metal.
2. Two piece or Split pattern: Pattern upper and lower parts are accommodated in the cope and drag
portions of the mould, respectively. For keeping the alignment between the two parts of the pattern,
dowel pins are used. !
3. Loose piece pattern :Some patterns embedded in the moulding sand cannot be withdrawn, hence
suchpatterns are made with one or more loose pieces for their easy removal from the moulding box.
These patterns are known'as loose piece patterns
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{a) Split pattern {b) Three piece puttern and Its moulding arrangement
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—- Loose pieces like A anéi B as shown in fig, remain attached with the main body byusing dowel
pins.These patterns consume more time for moulding operation and require more labourwork.

4. Gated pattern:To increase the strength and reduce the tendency to warp, gated patterns are

erally made of metals.! By using gated patterns number of casting can be made at a time, hence

ioy are used in mass_production system. The sections connecting various patterns serve as a

runner and gates. This facilitates filling of the mould with molten metal in better manner and reduces
the required time and labour work. These patterns are used for producing small castings.

**5. Match plate pattern :T:hese patterns are made in two pieces i.e. one piece mounted on one side
and the otheron the other side of the plate, called as match plate.The plate may carry one pattern or
group of pafterns mounteq in the same way on its two sides.The plate can be of wood, aluminum,
magnesium or steel.The match plaie has runner and gates attached with it.Piston rings of I. C.
engines are made by usinq these patterns.

Post wmd
db E Swaep End
' ! support
' \

b I R e ey
I U R el )

Leam sand Strickle

Sweep pattern Staleton pattem Segmental patrern




6. Sweep patiern: Sweep pattern is just a form made on a wooden board which sweeps the casting -

shape into the sand all around the circumference. The sweep is rotated about the spindle or post, to
form the cavity as shown in Fig. .

7. Skeleton patiern : When the casting size is very large, but easy to shape and few are to be made,
then it is not economical to make a large solid pattern of that size. In such cases, a pattern consisting
of a wooden frame and strips is made which is called as skeleton pattern.

8. Segmental pattern: The pattern is mounted on a central pivot and it completes one portion of the
mould and then moves to the next portion. Used for producing large circular casting like big gears,
wheel rims efc

Types of Moulding Sands

1. Natural sand:Natural sand can be used directly for making moulds as soon as it is received from its
source. It contains binding materials (5 to 20% clay) and needs only water (5 to 8 %) to mix before
making the mould

2. Synthetic sand :Synthetic sand consists of natural sand with or without clay, moisture and binder
likebentonite.

3. Special sands: These includes the following

*Green sand :lt contains 5% of water and 15 to 30% of clay.Moulds and cores both can be made LQ
of green sand.Green sand moulds are poured in the green condition (not dried).lt is preferred for

producing simple, small and medium sized casting.

*Loam sand:lt contains more amount of clay as compared to other sands i.e. up to 50%.Loam sand

dries hard.lts ingredients are fine sand, finely ground refractories, clay, graphite and

fibrousreinforcement.lt is used for making mould for heavy and large parts.

*Core sand:Core sand is different from moulding sand as it has very low clay content and their

grainsize is large to increase the permeability.It is silica sand mixed with core oil which is composed

of linseed oil, resin, light mineraloil and other binding materials. Used for making cores.

*Parting sand:It consists of dried silica sand, sea sand or burnt sand.lt is used to keep the green sand

from sticking to the pattern and aiso to allow the sandon the parting surface of the cope and drag to

separate without clinging. Ex. Charcoal, limestone, ground nut shells, etc.

*Facing sand:lt is fresh and specially prepared moulding sand which covers the pattern all around

it,thus forms the face of the mould cavity.lt comes in direct contact with the molten metal being

poured; hence it should possessmuch improved properties than other sands.lts use reduces the

mould material cost.Various facing materials are plum bags, graphite, talc, molasses, etc.

*Backing sand:lt is the sand which backs up the facing sand and does not come in direct conteO
withthe pattern.This sand has black colour and hence, sometimes called as black sand.lt should be

cleaned off the foreign matter like fins, nails, etc. before use.

*Property of Moulding Sand

1. Flowability or plasticity: It is the ability of the moulding sand to get compacted to a uniform density.
It assists moulding sand to flow and pack all-around the pattern and take up the desired shape.

2. Green strength: It is the strength of the sand in the green or moist condition. A mould which has
adequate green strength will retains its shape and does not distort orcollapse, even after the pattern
has been removed from the moulding box.

3. Dry strength: [t is the strength of the moulding sand in the dry state.

4. Permeability or porosity: The sand must be porous to allow the gases and steam generated within
themoulds to be removed freely.

9. Refractoriness: It is the ability of moulding sand to withstand high temperatures without fusion,
cracking and buckling.

6. Adhesiveness: It is the property of moulding sand because of which it is capable of adhering to the
surface of other materials.

7. Cohesiveness : It is the property of the sand due to which sand particles stick together.
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*8. Thermal stability :To avoid breaking, buckling and flaking off of mould surface at higher
temperatures, sand possesses dimensional thermal stability.If not, the casting may have defects like
cuts and washes.

9. Collapsibility : It is the property due to which the sand mould automatically collapses after freezing
of the casting, to allow the free contraction of the metal.

*Ingredient of Moulding Sand & their Purposes or What materials to be added to moulding
sand to improve its properties?

1. Sand:The sand which forms the major portion of the moulding sand is essentially a silica grain.The
shape and size of these grains greatly affect the properties of the moulding sand.The coarse grains
have more void space between the grains which increasespermeability, whereas a fine grain lowers
the permeability.
2. Binder:Binders produce cohesion between the moulding sand grains and give strength to the
moulding sand so that it can retain its shape as mould cavity.Ex. Bentonite, Fire clay, Limonite, Ball
clay etc.,
3. Water: Around 1.5 to 8.0 % of water o be added along with clay. Binders and additives work only
when moisture is present.l Correct amount of water develops good green strength, edge and scratch
hardness, good tensile strength, etc. Excessive amount of moisture adds difficulties in making and
king of cores.

» Additives: Coal dust, Sea coal, corn flour etc., to improve other properties like strength, surface

finish etc.,

*Cores & its functions

Cores does not permit the molten metal poured fo fill the space occupied by the core hence produce
hollow casting. Core may be made up of sand, plaster, metal or ceramics. Cores are used as inseris
in moulds to form design features which are difficult o be produced by simple moulding.

Essential characteristics of Core OR Requirements of Core sand:
- It should have sufficient strength to support itseif without breaking.
— It should have high permeablllty and high refractoriness.

- It should have smooth surface to ensure a smooth casting.
- It should have high collapsibility, to assist the free contraction of the solidifying metal.
- It should have those ingredients which does not generate mould gases.

F

Draw and explain any 3 fypes of Cores? 3M
) rizontal core ; A horizontal core is positioned horizontally in the mould and mostly placed at parting
line
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Fig. : Horlzontal core Fig.  :Verticul core : Kiss core

Vertical core :

— Itis similar to horizontal core, except that it is fitted in the mould with its axis vertical. The top end of
the core is provided with mpre amount of taper, to have a smooth fittingof the cope on the core.
Kiss core: It does not require core seats for getting support. It is held in position between drag and
cope due to the pressure exerted by core on the drag. To obtain a number of holes in a casting, a
number of kiss cores can be simultaneouslypositioned.

*Core Print: Core prints are basically extra projections provided on the pattern. They form core seats
in the mould when patteml is embedded in the sand for mould making. Core seats are provided to

|




support all the types of cores. Core prints types are Herizontal core print, Vertical core print, Cover -

core print, Wing core print, Balance core print etc.,
Coreprint Pattern
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Fig. . .:Core print

Prob.{1): Design a split pattern for gun metal sleeve (see the below Fig.) assuming shrinkage, draft
allowances and machining allowances of 2 mm for hole only
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Solution: For gun metal shrinkage allowance is 12 mm/m

Shrinkage allowance for various dimensions

Dimensions, mm Allowance, mm Final size, mm
200 200 x 0.012 = 2.4 2024
120 120 x 0.012=1.5 1215
80 80x0.012=1 B81.0
40 40 % 0.012 = 0.5 40,5
30 30 x0.012 =04 30.4 :

Provide draft allowance of 20 mm/rnetre.

Draft for 121.5 mm ; l?%'é x 0.02 = 1.2 mm on either side of parting line.

Draft for 81 mm; %- x 0.02 = 0.8 mm on either side of parting line.
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Fig. - : SPLIT PATTERN (all dimensions are in mm}

Considering the machining allowance of 2 mm,

The size of hole = 40.5 — 2 = 38.5 rmun

Fillet radius of 5 rmrm is provided at the corners.

Dimensions of split pattern for gun metal sleeve is shown in Fig.




Gating system
Gating system: A proper method of gating system is that it leads the pure molten metal to flow

through a ladle to the casting cavity, which ensures proper and smooth filling of the cavity. This
depends on the layout of the gating channels too, such as the direction and the position of the runner,
sprue and ingates.

Functions or Objective of the Gating System
e Clean molten metal.
«  Smooth filling of the casting cavity.
« Uniform filling of the casting cavity.
« Complete filling of the casting cavity.
|

Elements of Gating system and explain them in detail
Gating system composed 'of Flask, Pouring cups and basins, Sprue, Runner, Gates, Riser etc.,

Parting line  Gas vent  Riser Pouring cup

e

Riser

Mold QﬁVit}’ Cﬂfﬁ| Runner ${)m& Components of gating system

Flak: Flak is the moulding box used for holding the sand. Based on the situation it can be named as cope,
drag, cheek, eic.
= Drag: Lower moulding flask is.called drag.
= Cope: Upper moulding flask is called cope.
Cheek: The middle moulding flask used in the three-piece pattern is called cheek.
Pattern: The pattern is the replica of the casting to be produced.
Parting line: The parting line is the dividing line between the two flasks.

**Sprue: Sprue is the connecting passage between the pouring basin and runner. [t controls the flow of

molten metal. The sprue may be square or round and is generally tapered downwards, to prevent air

from entering the castingand metal damage.

Runner: The runner is the [iJassage used for regulating the flow of molten liquid.

Ingate: [ngate is the last point of gating from where the molten metal enters the cavity.

Riser: The riser is the reservoir of molten metal provided in the casting process to compensate the liquid

shrinkage's taking place duting solidification.
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Use of chapiets to support a core
Fig, Use of chaplets

Chill: Chill is the metallic piece used for obtaining directional solidification.
*Chaplets: Chaplets are used for supporting the cores inside the mould cavity to take care of its weight
and mould cavity to take care of its weight and overcome the buoyancy forces.

Factors that are to be Controlling Gating Design?

(i) Sharp corners should be avoided (ii) The shape, location and dimensions of runners and type of
flow. (iii) Gating ratio should reveal that the total cross-section of sprue, runner and gate decreas
towards the mould cavity (iv) Bending of runner if any should be kept away from mould cavity (v)

Tapering the sprue, providing radius at sprue enfrance and exit and providing a basin instead pouring
cup etc.

Maijor types of gates

a) Parting line gates: These gates enter the mould cavity along the parting line separating the cope
and drag portions of the mould. These gates are the simplest in nature and construction. Such gates
are commonly used and are found to give satisfactory service except when the mould is very deep.

s Pourin
Pouring cup Riser ' Sprue cup ’
Sprue .} |~ Cope | —Cope
A--—Parting line ,
27 JDrag Drag

Parting line gate

fig. ; Top gate

b) Top gates: The molten metal just drops on the sand in the bottom of the mould. The dropping
liquid metal stream erodes the mould surface. It is not favourable for non-ferrous casting.

Pouring
basin

Sprue

Gates

Fg.  :Bottom gate Fig.  :Side gate

.

c) Boitom gates: A bottom gate is provided in the drag half of the mould. In this, liquid metal fills
rapidly the bottom portion of the mould cavity and rises steadily and gently up the mould walls.

A
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" Bottom gates provide less turbulence and erosion in the mould cavity. It is not used in large and deep
casting because the metal cools gradually as it rises up.

d) Side gates: Side gates are provided on either left or right side of the casting. Hence, the metal
enters into the mould cavity from sides.It enters near the bottom first, and then as the level of the
metal rises in the mould the incoming molten metal staris entering near the surface of the rising
metal.

" Functions of Risers:
» To feed metal to the solidifying casting, so that shrinkage cavities are got rid of.

e [t permits the escape of air and mould gases as the mould cavity is being filled with the molten
metal.

¢ [t promotes directional solidification.
Also, it shows that the mould cavity has been completely filled or not.

Classification of Risers (Write by own by seeing the images)

Pouring Side riser
N L

Fig. Top riser Fig. “Side riser

Solidification of cgstinq:_‘ Casting is a common metal solidification process which utilized the melting
and re-solidification of a I‘petal or alloy within a mould to produce a final desired product. Steps in
solidification of metals and alloys in castings is as follows

1. Melting: The casting process starts by heating a metal alloy in a crucible until it melts.

2. Degassing/Modifi cathn The liquid metal must be degassed prior to pouring.

3. Pouring: The liquid metal is then poured into a sand mould. Inside the hollow cavity of the sand
mould is the shape of the deswed end product. Sometimes this cavity is only one part and sometimes
it is several individual parts

4. Freezing: Once the molten liquid has been poured into the mould it cools rapidly. When the
temperature of the liquid meta[ changes below the melting point of that particular metal or alioy, the
solidification process begms This usually takes less than a few minutes:

680I|d|f' cation: As the temperature drops further, the molten metal loses energy and crystals begin
to form. This process starts near the mould walls where it cools first. These crystals eventually
become grains within the final structure. If the metal solidifies slowly, the grains are longer. If it cools
quickly, the grains are visibly shorter. The crystals (or dendrites) continue to form and harden until the
entire melt is solidified. During the solidification process, the metal is shrinking. It is important to feed
this shrinking to ensure the castings are free of voids and shrink defects. This is accomplished by the
use of risers.

6. Casting: Once hardened, the cooled metal is removed or broken from the sand mould fo complete
the solidification process. This finished piece is also called a casting. The casting is then trimmed,
finished and polished based on the specifications of its final application.

| Casting / Moulding Processes

Shell Moulding process: Shell moulding is suitable for thin walled articles. It consists of making a
mould that has two or more thin shell like parts, made by Silica sand is mixed with synthetic resin

Procedure of making shell mould: Write by own by seeing the below figures

Advantages: Very high surface finish is obtained. Sand handling is minimum. Less floor area is
required. Casting defects are minimum.




Limitations: The pattern equipment cost is more. Complicated jobs cannot be moulded.

Hot patta

Za¥
. #

Sand resin Mix dumped over Sheill formed
in a box a heated pattern over the pattern
Shell
H_ ,,wﬁackfng

N o
N

Shell stripped
from the pattern Shell joined together
to form a complete mould

Applications: Automobile casting, casting steel, iron or non-ferrous alloys.

CO, Moulding Process

The principle of working of the CO, process is that, CO; gas is passed through a sand mixture
containing sodium silicate. Then the sand immediately becomes exiremely strongly bonded as the
sodium silicate becomes a stiff gel. This gel is responsible for giving the necessary strength to the
mould.

Na O(#) SiOg+(#) H,0+CO, — NayCO 4 +5i04.(x) H,O
{Sodidm :-‘:ilicatc) ) {Sodium (Silica gel)
carbonate)

where x is 3, 4 or 5, most often +=2, ' O

Advantages: 1. Eliminates the need for internal support for cores, and for drag and cope elements 2.
Speed in operation, so, suitable for heavy and rush orders 3.Eliminates baking ovens and core driers
4. Requires minimum floor space 5.Semi skilled labour are enough 6.Less labour cost 7. Greater
dimensional accuracy

Permanent Mould Casting: The process is also called as gravity die-casting, In this the mould is permanent
which is neither destroyed nor remade after each cast. The mould is first preheated, up to a temperature of
400°C. Apply refractory coating on the mould cavity surfaces, runner and riser, etc. After attaining the mould
temperature, the casting is poured. As the metal begins to solidify, cores are removed; otherwise it may shrink
onto the surface of the metal.

Advantages: It is a very fast process. Moulds pave longer life. Better surface finish can be obtained.
Less skilled operator is required. Less floor area is required.

Limitations: Moulds are much costlier. This method is not suitable for small quantity production. Shape and
weight of the casting is limited. Gates, runners and risers cannot be shifted.

Applications: Hydraulic brake cylinders, Carburettor bodies, Washing machine gears, Oil pump bodies, Aircraft
and missile casting, etc.
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Fig . Section showing one half of a permanent mould

Centrifugal Casting process: In this process mould is rotated at high speed and molten metal is poured
into it. Due to the centrifugal force, the molten metal is directed outwards from the centre i.e. towards the inner
surface of the mould with high pressure. Hence, a uniform thickness of metal is deposited all along the inner
surface of the mould, where it solidifies and the impurities being lighter remains nearer to the rotation axis. This
process produces casting with greater accuracy and better physical properties. This method is mainly suitable
for producing casting of symmetrical shapes.

Applications: This method is]used to cast hollow cylindrical objects such as hollow pipes, gun barrels,

( % bushes, etc.

Mold Free roller Mold

Pouring basin

Drive rolier
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End view Side view

*** Investment Casting: I




Steps in investment casting:

(1) Wax patterns are produced

(2) Several patterns are attached to a sprue to form a pattern tree;

(3) The pattern tree is coated with a thin layer of refractory material;

(4) The full mould is formed by covering the coated tree with sufficient refractory material to make it rigid;
(5) The mould is held in an inverted position and heated to melt the wax and permit it to drip out of the cavity;
(6) The mould is preheated to a high temperature, pour the molten metal

(7) After solidification, break and separate the castings

Advantages:
— Better dimensional accuracy with close tolerances can be achieved.

— Complicated shapes and complex contours can be easily cut.
— Extremely thin sections up to 0.75 mm can be cast.

— Surface finish of the casting is very high.

Limitations:

— Suitable only for small sized casting.

—Moulds used are single purpose only.

— Cost of investment material is high.

— It is a time consuming process.

Applications: O
— Parts for acrospace industry, aircraft engines, frames, fuel systems, etc.
— Nozzles, buckets, blades, etc. for gas turbines.

— Costume jewellery can be made.

*Continuous Casting: Liguid metal from tundish flow to bottom by gravity which is cooled during down
movement to make it to semi solid then by using rollers bending it from vertical to horizontal direction. Then
cut into desired lengths by saw

" WATERCOOL 1}
COPPER MOULD |

WITHDARAWAL
oS O O

BILLET BENDING
ON FIXED ROLL

FOVABLE
BENDING ROLL

STRAIGHTENING

-—

YRORONS,

Fig. . CONTINUOUS CASTING

-The process is cheaper than rolling from ingots.
-But, Molten metal must be free from slag and poured with minimum turbulence to prevent surface roughness
- Used to produce any shape of uniform cross-section such as rectangular, square, hexagonal etc.,



"Fettling: The complete process of cleaning of castings is called fettling. It involves the removal of the
cores, gates, sprues, runners risers and chipping of any of unnecessary projections on the surface of
the castings caused by searns and imperfections in the moulds, as well as access ports for pouring
material info the moulds.

*Casting Defects with causes and Remedies?
(a) Misruns, which are castings that solidify before completely filling the mould cavity. Typical causes

include (1) f[mdlty of the molten metal is insufficient, (2) pouring temperature is too low, (3) pouring is
done too slowly, and/or (4) icfoss-section of the mould cavity is too thin.

(b) Cold Shuts, which occurwhen two portions of the metal flow together but there is a lack of fusion
betiwveen them due to premature freezing. lts causes are similar to those of a misrun.

(c) Cold shots, which resmljlt from splattering during pouring, causing the formation of solid globules
of metal that become entrap ped in the casting. Pouring procedures and gating system designs that
avoid splattering can preve|n1 this defect.

(&)

Shrinkage

Sae i Microporosity
5o (size exagygeratad)

(e)
Fig.: Some common defects in castings: (a) misrun, (b) cold shut, (c) cold shot, {d) shrinkage cavity,

(e) microporosity, and (f) hot tearing.

g@ Shrinkage cavity is a depression in the surface or an internal void in the casting, caused by
solidification shrinkage that restricts the amount of molten metal available in the last region to freeze.
[t often occurs near the top|of the casting, in which case it is referred to as a “pipe.” The problem
can often be solved by proper riser design.

(e) Microporosity consists jof a network of small voids distributed throughout the casting caused by
localized solidification shrinkage of the final moiten metal in the dendritic structure. The defect is
usually associated with alloys, because of the protracted manner in which freezing occurs in these
metals.
(f) Hot tearing/hot cracki'nq, occurs when the casting is restrained from contraction by an unyielding ™
mould during the final stag s of solidification or early stages of cooling after solidification. The defect
is manifested as a separatlon of the metal (hence, the terms tearing and cracking) at a point of high
tensile stress caused by the metal's inability to shrink naturally. In sand casting and other
expendable-mould processes, it is prevented by compounding the mould to be collapsible. In
|
permanent-mould processes hot tearing is reduced by removing the part from the mould immediately
after solidification.

Gating ratios of casting process: Gating system refers to the relation between area of the sprue (or
choke) to total area of run,‘nér total area of Ingates. Mathematically it can be written as




Gating ratio = Sprue area (As) : Runner area (Ar) : Gate area (Ag)

The gating system completely controls the molten metal flow and depends on the nature of the
molten metal. Gating system can be classified as

(i) Pressurized Gating system: Here gate area is smallest, thus maintaining the back pressure
throughout the gating system. This backpressure generates turbulence and thereby minimizes the air
aspiration even when straight sprue is used. Not good for light alloys, but good for ferrous castings.

In this, Gatingratio=1:2:1 or1:0.75:0.5

(ii) Non-pressurized Gating system: It has choke at the bottom of the sprue base, has total runner
area and gate areas higher than the sprue area. No pressure is present in the system and hence no
turbulence. But chances of air aspiration is possible. Suitable for Al and Mg alloys.

In this, Gatingratio=1:4:4 or 1:2:2 or 1:3:3

Pro (1):

The flow rate of liquid metal into the downsprue of a mold = 1 liter/sec. The cross-
sectional area at the top of the sprue = 800 mm? and its length = 175 mm. What arez
should be used at the base of the sprue to avoid aspiration of the moiten metal?

s A= 2
- convert Q in lit/sec to mm?3/sec Ans: A= 540 mm

*Find v =,/2gh

» Base area, A= QN

Pro (2):
Molten metal can be poured into the pouring cup of a sand mold at a steady rate of
1000 cm3/s. The molten metal overflows the pouring cup and flows into the
downsprue. The cross-section of the sprue is round, with a diameter at the top = 3.4
cm. If the sprue is 25 cm long, determine the proper diameter at its base so as to
maintain the same volume flow rate. (g

Ans:D=24cm

« Find velocity at base, v =./2gh
« find area at base, A= Qfv
* Find D = V4A/mr

Pro (3): A mould sprue is 20 cm long, the cross-sectional area at its base is 2.5 cm?®. The sprue feeds
a horizontal runner leading into a mould cavity whose volume is 1560 cm>.Determine: (a) Velocity of
the molten metal at the base of the sprue, (b) Volume rate of flow, and (c) Time to fill the mould.

Solution: (a)Thevelocity, “v* of the flowing metal at the base of the sprue is given by Eq.: V= agh

v = /2(981)(20) = 1981 cm/fs

(b) The volumetric flow rate, “Q” = v.A = 198.1 x 2.5 = 495 cm¥/s
(c) Given that, Volume of the mould cavity “v” is 1560 cm®.
So, Time required to fill a mould cavity T=V/Q = 1560/495=3.2 s

0,




WELDING

Welding is a process for joining two similar or dissimilar metals/alloys permanently by fusion, by
appiication of heat with or without application of pressure and with or without the use of filler metal.

*Weldability: Defined as f)roperty of a metal which indicates the ease with which it can be welded
with other similar or dissimilar metals.

Advantages OR Importance Of Welding :

o Welding is more ecotlomical and is much faster process as compared fo other processes
(riveting, bolting, casting etc.)

o Large number of metals and alloys both similar and dissimilar can be joined by welding.
Portable welding equipment can be easily made available.

¢ Welding can join weld;ing jobs through spots, as continuous pressure tight seams, end to- end
and in a number of other configurations.

s Welding can also be: mechanized.

Disadvantages: i
» It results in residual siresses and distortion of the work pieces.
O e Welded joint needs stress relieving and heat treatment.
» Welding gives out harmful radiations (light), fumes and spatter.
Jigs, and fixtures may also be needed to hold and position the parts to be welded
Edges preparation of the welding jobs are required before welding
Skilled welder is reqi‘uired for production of good welding
Applications: Manufacturing .of machine tools, autc parts, cycle parts, farm machinery & equipment,

buildings, bridges & ships,[ C‘iaonstruction of boilers, furnaces, railways, cars, aeroplanes, rockets and
missiles, television sets, refriferators, kifchen cabinets, eic.

Classification of Welding Process:
They can be classified in tP Iwo main groups

Pressure welding Fusion welding
. Requires| heat and pressure Requires only heat
*  Joint heat is healed to plasfic slale dJoin! aren is heated io fusion {molten) state
O . }:;quzrer;l lower temperature Requires higher temperature
. mposilion and struclure is not Composition and struet
mposiion p ure is affected
+ Does not requires filler melal Generally requires filler metal

' PRESSURE WELDING
RESISTANCE ‘
WELDING s?'j'tlsgt%gs
SPOT SEAM l Bjn' r'nomiuou Foﬁcs R & +
VIELDING WELDING | WELDING WELDING  WELDING fmég}gg ”ﬁ?fé&ﬁ"’ EXPLOSNVE
IRSV/] {RSEW)] I iRBW] {RPW] [Fow) FRW) lusw Wiﬁ%ﬂc
Fig : COMMON PRESSURE WELDING PROCESSES




FUSION WELDING
- {

i Y
i + | |
Y Y |
GAS WELDING - ELECTRIC ARC THERMIT ~ ELECTRONBEAM  LASER BEAM
[OXY-FUEL WELDING WELDING WELDING VIELDING
VELDING-OFVY] * vy [E8W [LBWY]
% * i i | ] |
Y Y Y L \
HMETALARC  CARBON ARC SHIELDED  SUBMERGED ARC  INERTGAS ELECTROSLAG PLASMAARC
WELDING WELDING METAL ARC WELDING WELDING  WELDING WELDING
AV 1CAW] WELDING [5aw] [ [ESW] PAW]
[SEW] Y
i
Y
TIG WELDING MG WELDING
[GAS TUNGSTEN ARC {GAS METAL ARC
WELDING-GRAW) WELDING - GMAW]

Fig. 1 COMMON FUSION WELDING PROCESSES

* Different type of Welded Joints O
OVERLAP
o
1
L
(a) Butt Joint {b) Lap Joint

| \5
{d) Tee-Joint (e) Edge Joint

(¢} Corner Joint

Fig. ¢ BASIC WELDED JOINTS O

* (a) Butt Joint: In this type of joint, the edges are welded in the same plane with each other. V or U
shape is given to the edges fo make the joints strong

(b) Lap Joint: This type of joint is used in joining two overlapping plates so that the corner of each
plate is joined with the surface of other plate.

(c) T-Joint: When two surfaces are to be welded at right angles, the joint is called T-Joint. The angle
betweenthe surfaces is kept 80°.

(d) Corner Joint: in this joint, the edges of two sheets are joined and their surfaces are kept at right
angle to eachother. Such joints are made in frames, steel boxes, etc.

(e) Edge Joint: In this joint two parallel plates are welded edge to edge.

( f) Plug Joint: Plug joints are used in holes instead of rivets and bolts.




¥ Gas welding Process OR Oxy-acetylene welding:
Gas welding is a fusion welding process which joins metals, using the heat of combustion of an
oxygen/air and fuel gas (i.e. acetylene or hydrogen etc.,) mixture

Welding Welding rod
ch tip .

Molten weld Base Solidified
| metal metal weld metal
O Figure: Gas welding

In this process, acetylene is mixed with oxygen in correct proportions in the welding torch and ignited,
which produces temperaturei of about 3300°C and thus can meit most of the ferrous and non-ferrous
metals. A filler metal rod is generally added to the molten metal pool to build up the seam slightly for
greater strength.

Advantages of Oxy-acetylene Welding:

« Equipment is cheap ds compared to other welding process.
It can be used for welding of all types of metals.
Maintenance of eqUIpment is very less.
It is a portable proces.[s
It can be used far cut%mg of metals of small thickness.

It is specially used for sheet metal work.

6— {sadvantages: j
e |t takes long time fofr heating the job as compared to the arc welding.

¢ The heat affected area is more.
e This is prone to corrosion and brittleness.
o Gases are expensi\{e and difficult to store.
!
* Types of flames:

*(1) Neutral Welding Flame: A neutral flame resuits when approximately equal volumes of oxygen
and acetylene are mixed|in the welding torch and burnt at the torch tip. The temperature of the
neutral flame is of the ord er of about 5900°F (3260°C). It has a clear, well defined inner cone,
indicating that the COI‘I“IbUStIOI‘I is complete. The inner cone is light blue in colour. It is surrounded by
an outer flame envelope, produced by the combination of oxygen in the air and superheated carbon
monoxide and hydrogen gases from the inner cone. The neutral flame is commonly used for the
welding of mild steel, stainless steel, cast Iron, copper, and aluminium.

*(2) Carburising or Reducing Welding Flame: [t has excess of acelylene and can be recognized by
acetylene feather, which exists between the inner cone and the outer envelope. The outer flame
envelope is longer than that of the neutral flame and is usually much br[ghter in color. With iron and
steel, carburizing flame prdduces very hard, brittle substance known as iron carbide. Carburizing
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flame contains more acetylene than a reducing flame. A reducing flame has an approximate ~
temperature of 3038°C, A carburizing-flame is used in the welding of lead and for carburizing (surface
hardening) purpose. This flame is very well used for welding high carbon steel.

Torch tip Innercone Outer envelope

¥
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Neutral flame

Oxidizing flame
(Excessive oxygen)

Feather

Carburising flame
{Excessive acetylene)

Fig. Gas welding flames

(3)Oxidising Welding flame: The oxidizing flame has an excess of oxygen over the acetylene. An
oxidizing flame can be recognized by the small cone, which is shorter, much bluer in colour and more
pointed than that of the neutral flame. The outer flame envelope is much shorter and tends to fan out
at the end. Such a flame makes a loud roaring sound. It is the hottest flame (temperature as high as
6300°F) produced by any oxy-fuel gas source. But the excess oxygen especially at high
temperatures tends to combine with many metals to form hard, brittle, low strength oxides. A slightly
oxidizing flame is helpful when welding (i) Copper-base metals (ii) Zinc-base metals

Flux:

The chemicals which deoxidize the metal surface and provide inert atmosphere around the moltg;
metal are known as fluxes. These are usually employed for gas welding of aluminium, stainless stees

cast iron, brass and silicon bronze. Fluxes are available as liquid, powder, paste and gas. Powder

flux is sprinkled on the surfaces to be welded or the filler rod is dipped into the powder. Liquid & paste

fluxes are sprayed on the surfaces to be welded. Gas fluxes are used to form inert atmosphere

around the joint to be welded

* Gas Cutting:

Apart from using hacksaw, power saw, chisels, etc. for metal cutting operation, gas or oxygen cutting
is extensively used now-a-days in industry

The successfulness of gas cutting process depends upon two factors ie. (i) It employed only when
the ignition (oxidation) temperature of the metal being cut is lower than its melting point. (ii) The
process involves ensuring that the melting points of the formed oxides are lower than that of the base
metal itself.

Although acetylene is commonly used as a fuel in this process, other gases can also be used
including butane, methane, propane, natural gas. If the speed of travel of the torch is high, then we
will get coarser cut edge. A uniform wide slot, called kerf, is cut by the high pressure stream of
oxygen. The marking on the sides of the kerf are called drag as shown in Fig. If the speed of travel of
torch is high, the bottom cut lags behind the top cut and the drag lines are curved.
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Fig. . GuosCutting Process. .

Only 10 — 12% drag is allowed during cutting. Large percentage of drag shows the poor cutting
technique, and may result ;nto many cutting defects. This is given by formula.

*Arc Welding / Shielded MetaMrc Welding (SMAW) / Manual Metal Arc Welding (MMAW):
Arc Welding is the process, in which an electric arc between an electrode and a work piece or
Gtween two electrodes is utilized fo weld base metals, is called an arc welding process.

SMAW is a commonly used arc welding process manually carried by welder. It is an arc welding
process in which heat for welding is produced through an eleciric arc set up between a flux coated
electrode and the workplece The flux coating of electrode decomposes due to arc heat and serves
many functions, like weld metal protection, arc stability etc. Inner core of the electrode supply the filler
material for making a weld. The basic setup is shown in Fig.A and the configuration of weld zone is
shown Fig. B

Efacttode
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Fig. A:  Arc Welding Set up and Principle of Gperation

Fig. B Are welding operation
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Advantages:
1. It can be carried out in any position with highest weld quality.

2. It is the simplest of all the arc welding processes.

3. This welding process ftnds innumerable applications, because of the availability of a wide variety of
electrodes.

4. The process can be very well employed for hard facing and metal resistance etc.

5 Joints (e.g., between nozzles and shell in a pressure vessel) which because of their position are
difficult o be welded by automatic welding machines can be easily done by this

6. The welding equipment 'is portable and the cost is fairly low.

Limitations:

1. Due to flux coated elecirodes, the chances of slag entrapment and other related defects are more
as compared to MIG and TIG welding.

2. Duo to fumes and part:cles of slag, the arc and metal transfer is not very clear and thus welding
control in this process is a|bit difficult as compared to MIG welding.

3. Due to limited length of each electrode and brittle flux coating on it, mechanization is difficult.




4. In welding long joints (e.g., in pressure vessels), as one electrode finishes, the weld is to be ~

*

progressed with the next electrode. Unless properly cared, a defect (like slag inclusion or insufficient
penetration) may occur at the place where welding is restarted with the new electrode
5. The process uses stick electrodes and thus it is slower as compared to MIG welding.

Applications: (a) Building and Bridge construction (b) Automotive and aircraft industry, etc. (c) boiler

and pressure vessel fabrication (d) Ship building (e) Pipes and (f) Penstock joining

*What is the difference between Arc welding and Gas Welding?

S. No. Arc Welding Gas Welding
In the arc welding, electricity is used to in gas welding, fuel gases like acetylene,
1. generate heat. hydrogen are used to generate heat.
This welding generates higher This welding generates lower temperature
2. temperature than gas welding. The than arc welding. The temperature is about
temperature is aboui 6000C. 3600C.
3. This welding generates stronger joint It gives weaker joint.
compare to gas welding.
4. It gives poor surface finish. This welding gives good surface finish
5. In arc welding consumable electrode is In gas welding non consumable electrode is
used. used.
The electrode is combined with the filler A filler rod is used separately if required.
6. metal.
7. It can be used in welding alone. It can be used in welding, brazing and
soldering.
There is risk of explosion due to high There is risk of explosion due fo high
8. voltage. pressure.
9. It is mostly used to joint similar material. It is mostly use to join both similar and
different metals
10. | The heat is concentrate in arc welding. The heat is distributing according to the
flame. There is higher loss of energy
11. | It is more efficient. It is less efficient.
12. | Speed of welding is high. Speed of welding is low.
13. | The initial cost of arc welding is high. The setup cost of gas welding is low. @I

Explain Carbon Arc Welding 'Procesi?
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Carbon Arc Welding




“In this process, a pure graphlte or baked carbon rod is used as a non-consumable electrode fo create
an electric arc between it and the workpiece. The electric arc produces heat and weld can be made
with or without the addltlonaof filler material.

In single electrode arc welding, an electric arc is struck between a carbon electrode and the
workpiece. Welding may be carried out in air or in an inert atmosphere. Direct current straight polarity
(DCSP) is preferred to restrict electrode disintegration and the amount of carbon going into the weld
metal. This process is mainly used for providing heat source for brazing, braze welding, soldering and
heat treating as well as for repairing iron and steel castings. It is also used for welding of galvanized
steel and copper.

Arc Welding Equipment:

1.Arc welding power source: Both direct current (DC) and alternating current (AC) are used for
electric arc welding, each having its particular applications.

2. Welding cables: These are required for conduction of current from the power source through the
electrode holder, the arc, the workpiece and back to the welding power source. These are insulated
copper or aluminium cables.

. éElectrode holder: It is used for holding the electrode manually and conducting current to it.

*4. Welding Electrodes: An electrode is a piece of wire or a rod of a metal or alloy, with or without
coatings. An arc is set up between electrode and work piece. Welding electrodes are classified into
following types.

(a) Consumable electrode: It is made of different metals and their alloys. The end of this electrode
starts melting when arc ls'struck between the electrode and workpiece. Thus consumable electrode
itself acts as a filler metal. '

(i) Bare elecirodes: Bare electrodes consist of a metal or alloy wire without any flux coating on them.
These produce the we[dlnlg of poor quality. These are cheaper than coated electrodes. These are
generally used in modern welding process like MIG welding.

(if) Coated electrodes: Codted electrodes have fiux coating which starts melting as soon as an
electric arc is struck. A metalllc core is coated with some suitable material. The material used for core
% mild steel, nickel steel, chromlum molybdenum steel, etc. One end of the coated core is kept bare
holding.
*Functions of Coatings: To prevent oxidation. Forms slags with metal impurities. It stabilizes the arc.
Increases deposition of molten metal. Controls depth of penetration. Controls the cooling rate. Adds
alloy elements to the joint

Electrode Size: Electrodes are commonly made in lengths 250 mm, 300 mm, 350 mm, 450 mm, and
the diameters are 1.6 mm,52 mm, 2.5 mm, 3.2 mm, 4 mm, 7 mm, 8 mm and 9 mm.

(b) Non-consumable electrodes: They are made up of high melting point materials like carbon, pure
tungsten or alloy tungsten[etc These electrodes do not melt away during welding. But practically, the
electrode length goes on decreasmg with the passage of time, because of oxidation and vaporization
of the electrode material dunng welding. The materials of non-consumable electrodes are usually
copper coated carbon or graphlte pure tungsten, thoriated or zirconiated tungsten.

5. Hand Screen: Hand screen used for protection of eyes and supervision of weld bead.

6. Chipping hammer: Chipping Hammer is used to remove the slag by striking.

7. Wire brush: Wire brush is used to clean the surface to be weld.

8. Protective clothing: Operator wears the protective clothing such as apron to keep away the
exposure of direct heat to the body.

I
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Effect of Arc Length: Arc length is the distance from the tip of the electrode to the bottom of the arc.
It should vary from 3 to 4 mm. In short arc length, the time of contact will be shorter and wili make a
wide and shallow bead. The penetration is low as compared fo long arc lengths.

Arc blow: It is the, usually unwanted, deflection of the arc during arc welding. There are two types
of arc blow commonly known in the electric welding industry

(a) Magnetic arc blow: It is the deflection of welding filler material within an electric arc deposit by a
build up of magnetic force surrounding the weld pool. It occur because of Workpiece connection,
Joint design, Poor fit-up, Improper settings, Atmospheric conditions etc.,

(b) Thermal arc blow: It is widely attributed to variations in resistance within the base metai created
by the weld pool as it is moved across the workpiece. It occur because of Improper surface
preparation, Improper travel speed etc., Thermal arc blow is not as severe as magnetic arc blow, but
can still leave undesirable defects in the weld deposit.

* Write the Welding Defects with sketches? Defects in welding joints are given below:

1. Lack of Penetration: It is the failure of the filler metal to penetrate into the joint. It is due to (a)
Inadequate de-slagging (b) Incorrect edge penetration(c) Incorrect welding technique.

2. Lack of Fusion: Lack of fusion is the failure of the filler metal to fuse with the parent metal. It is do
to (a) Too fast a travel (b) Incorrect welding technique (c) Insufficient heat

3. Porosity: It is a group of small holes throughout the weld metal. It is caused by the trapping of gas
during the welding process, due to (a) Chemicals in the metal (b) Dampness (c) Too rapid cooling of
the weld.

4. Slag Inclusion: It is the entrapment of slag or other impurities in the weld. It is caused by

(a) Slag from previous runs not being cleaned away,

(b) Insufficient cleaning and preparation of the base metal before welding commences.

NN e
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5.1Undercuts: These are grooves or slots along the edges of the weld caused by (a) Too fast a travel
(b) Bad welding technique(c) Too great a heat build-up.

6. Distortion: Distortion is due to high cooling rate, small diameter electrode, poor clamping and slow
arc travel speed
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Resistance Welding - Principle: The resistance offered to the flow of current results in raising the

temperature of the two metal pieces to melting point at their junction. Mechanical pressureis applied
at this moment to complete the weld. Types are as follows

*Spot Welding: It is used to lap weld joints in thin metallic plates (up to 12.7 mm thick) for
mechanical strength and not for tightness.The metallic plates are overlapped and held between two
copper electrodes. A hlgh current, at a very low volt-age (4-12 volis), is passed between the
electrodes. The contact reS|stance of the plates causes to heat rapidly to a plastic state. Mechanical
pressureis applied. Supply is cut-off for the metal to regain strength. The pressure is released. The
processis repeated at anotiher portion of the plates.

Applications: Used in the rpanufacture of automobile parts, refrigerators, metallic toys, racks, frames,
boxes, radio chassis, etc. '
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*Seam Welding: The metallic plates are held by two copper roller electrodes with one roller driven
by motor so that the plates are moved between the rollers at a suitable speed. The high current is
passed between the electrodes holding metallic plates pressed together with suitable force and
pushes together to travel between the revolving electrodes. The plates between the electrodes get
heated to welding (fuswn) heat and welded continuously under constant pressure of rotating
electrodes. This is a quicker operation than spot welding and gives a stronger joint.

Applications: Pressure tlght joints on oil drums, tanks and boiler water pipes,refrigeration parts
motorcar body, utensils, stoves, etc.

Butt Welding {or Upset Welding): The pieces to be welded are held edge to edge in copper clamps.
The ends are brought togetherunder a light pressure. A heavy welding current is switched on. The
resistance between thecontactmg faces causes a rise in temperature to the fusion point. A further
mechanical pressure lsapplled to obtain a welded joint. The current is switched off.

Applications: Mainly used on non-ferrous materials for joining bars, rods, wires, tubing, etc.

Submerged Arc Welding: In this welding process, a consumable bare electrode is used in
combination with a flux fe-;eder tube. The arc, end of the bare electrode and molten pool remain
completely submerged under blanket of granular flux. The feed of electrode and tube is automatic
and the welding is homogenous in structure. No pressure is applied for welding purposes.

Applications: Used for welding low carbon steel,bronze, nickel and other non-ferrous materials.
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* TIG (Tungsten inert gas) welding or Gas tungsten arc welding (GTAW): In this, an arc is formed
between a non-consumable tungsten electrode and the metal being welded. Both AC and DC power source
can be used. Shielding gas (Helium or Organ) is fed through the torch to shield the electrode and molten weld
pool. Common TIG welds are including the butt joint, lap joint, T-joint, and Fiilet weld.
*Advantages of TIG: .

= |s easily applied to thin materials,

« Produces very high-quality, superior welds,

=  Welds can be made with or without filler metal,

»  Welding yields low distortion,

= Leaves no slag or splatter.

= it can be performed with a wide variety of metals

= The price of TIG welding is Less
Dis-advantages:

« |t is a slower process than MIG

= TIG yields lower deposition rates,

= TIG is more costly for welding thick metal sections.
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Gas Metal Arc Welding (GMAW) or Metal inert gas arc welding (MIG): It utilizes a consumable
electrode and hence, the term metal appears in the title. it is more suitable for thin sheets. When
thicker sheets are fo be welded, the filler metal requirement makes difficult to use. The consumable
electrode is in the form of a wire reel which is fed at a constant rate, through the feed rollers. The
welding torch is connected to the gas supply cylinder which provides the necessary inert gas. The
electrode and the work-piece are connected to the welding power supply. The power supplies are
always of the constant voltage type only. The current from the welding machine is changed by the
rate of feeding of the electrode wire. In this process, the filler metal is transferred from the electrode
to the joint.
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*Thermit welding: Thermit welding is a chemical welding process in which an exothermic chemical reaction
is used to supply the essential heat energy. That reaction involves the burning of Thermit, which is a mixture of
fine aluminum powder and iron oxide in the ratio of about 1:3 by weight. Although a temperature of 3000°C
may be attained as a result of the reaction, which makes the outputs into liquid state. Preheating of the
Thermit mixture up to about 1300°C is essential in order to start the reaction.

It consists of welding by Lilsing a chemical reaction a volume of molten weld metal which is poured
into the joint to be welded.. A pattern of wax shaped around the parts to be welded. A sheet — iron box
is shaped around the wax pattern and the space between the pattern and box is filled and rammed
with sand. Pouring and heating gates, and risers, are cut in the sand and flame is directed into the
heating opening. The wax pattern melts & drains out. Heating is continued to raise the temperature.
Preheating is done before the liquid metal is poured into the mould. Burner is removed preheating
gate is closed with sand. The superheated metal in crucible is poured into the mould surrounding the
surfaces to be welded. l
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The mixture reacts according to the chemical reaction:
8 Al + 3 Fe,0, — 9 Fe + 4 AL.O, + heat (3000°C, 35 kJ/kg of mixture)
*Application: }

. It is'mostly used to weld railroad at the site.
e Itwas usedto weld!thick plate before introduce electrosiag welding.
« They are used fo re]pair heavy castings.
« Itis used to weld cable connectors of copper.
« Itis used to make structure joints in large ships etc.

Advantages: '
« This process is used for welding of damaged wobblers and large broken crankshafts
« To restore the broken teeth on gears
Low setup cost.
Metal joining rate is} high.
Thermite welding can be done at site where casting is impossible.
This can be used wihere power supply is not available.
Disadvantages: |
o ltis used for limited metals like iron and copper.
« It is uneconomical for welding light parts.
« Highly depends on environmental condition like moisture contain, work piece alignment etc.

*Forge welding (FOW) is a solid-state welding process that joins two pieces of metal by heating them
to a high temperature anc% then hammering them together. It may also consist of heating and forcing

1
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the metals together with presses or other means, creating enough pressure to cause plastic
deformation at the weld suriaces. The process is one of the simplest methods of joining metals and
has been used since ancient times. Forge welding is versatile, being able to join a host of similar and
dissimilar metals. With the invention of electrical and gas welding methods during the Industrial
Revolution, manual forge-welding has been largely replaced, although automated forge-welding is a
common manufacturing process.

*Plasma_arc_welding (PAW): (See above for Fig.) It is anarc welding process similar to TIG.
The electric arcis formed between an tungsten electrode and the work piece. Arc plasma is the
temporary state of a gas. The gas gets ionized after passage of electric current through it and it
becomes a conductor of eleciricity. In ionized state atoms break into electrons (-} and cations (+) and
the system contains a mixiure of ions, electrons and highly excited atoms.

The plasma is forced through a fine-bore copper nozzle which consiricts the arc and the
plasma exits the orifice at high velocities (approaching the speed of sound) and a temperature
approaching 28,000 °C in ordinary electric welding arc.

Applications: Welding thin sheets of 0.1 mm thickness, Keyhole welding etc.,

**Soldering: Soldering is a process of joining two metals by using another low temperature metal
alloy called solder (ex. copper, zinc efc.,). The surfaces to be joined are cleaned and are placed
each other. A flux is employed to prevent oxidation. Zinc chloride is commonly used for this purpose.
The soldering iron is heated either electrically or by some external heat. Then the hot end is dipped
into the flux and solder is pressed against the surfaces 1o be joined. A joint is formed by melting the
solder.

Applications: Widely used for sheet metal work and in radio and television work for joining wires.
Advantages:

1. Joining cost is low

2. Equipment is very simple and cheap

3. Good sealing in fabrication as compared to other processes like rivet, spot weld and bolts

4. It provides a positive electrical connection

5. Due to low operating temperature the properties of base metal are not affected

Disadvantage: Joints formed are weak

**Brazing: The process of joining two metal surfaces by heating and adding a non-ferrous alloy wii‘}
meltingpoint above 400°C is known as brazing process. ’
Process: The surfaces to be joined are cleaned from all oil, dirt or oxides. Then both the surfaces are
placed in joining position. Fiux is sprinkled or placed on if. The heat is given to the surface and the
filler metal. The molten filler metal flows to the surfaces to be joined. On cooling, brazing joint
isformed.

The filler metals used are copper, copper alloy, silver alloy and aluminium alloys. In
brazing,the filler metal melts but the surfaces to be joined remain unmelted.

Applications: Used for electrical items, radiators, heat exchangers, pipes & pipe fittings and tool tips.
Advantages:

1. It is useful for joining dissimilar metals.

2. Thin sections can be easily joined.

3. Good finish is obtained on joint.

4. Less skill is required.

5. Cost of operation is less as compared to other welding processes.

Disadvantages:

1. Low strength.

2. Not applicable for hardened steel and aluminium alloys.

**Difference Between Soldering And Brazing
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Sl. No. Soldering Brazing
1 Filler metal has the melting point below 400°C. Filler metal has the melting point above 400°C.,
2 Less stable joints can be made. More stable joints can be made,
3 Joints are affected by high temperature and High pressure and temperature do not affect the joint
pressure
4 Equipment cost is very low, Equipment cost is more,

*Why a flux is used in brazing and soldering? Explain

Flux is used in soldering, just as it is in brazing and welding to clean the metal surfaces and make it easy for the
solder to flow over the pieces to be joined. Ex. Charcoal, which acts as a reducing agent and helps prevent oxidation
during the soldering process. Some fluxes go beyond the simple prevention of oxidation and also provide some form
of chemical cleaning (corrosion).

Unit-5 Eorming and Forging & Rolling

Metal Forming: Metal formlng can be defined as a process in which the desired size and shape are
obtained through the deformation of metals plastically under the action of externally applied forces.
Examples of Metal forming processes are rolling, forging, drawing etc..

train hardening OR Work hardening: It is the strengthening of a metal or polymer by plastic
deformation. This strengthening occurs because of dislocation movements and dislocation generation
within the crystal structure of the material. When a metal is stressed beyond its elastic limit it enters
the plastic region. When the load is increased further, ‘dislocation density’ increases that in turn
makes the metal harder and stronger through the resulting plastic deformation. It means, it's more
difficult to deform the me}tal as the strain increases and hence it's called “strain hardening”. This
tends to increase the strength of the metal and decrease its ductility

* Define the term recrystallization. State its significance in metal forming:

When a metal is cold worked by plastic deformation a small portion of the mechanical energy
spent in deforming the metal is stored in the specimen. ThIS stored energy resides (remalns) in the
crystals as point defectSJ(vacanmes and interstitials), dislocations, and stacking faults in various
forms and combinations, dependlng on the metal. Therefore, a cold-worked specimen, being in a
state of higher energy, is thermodynamlcally unstable. To make it stable, processes like annealing to
be done. If the temperatuul'e of annealing processes is low called Recovery process or high called
Recrystallization procesis Further ‘annealing’ of the recrystallized material can lead to grain

_@owth.
“*Difference between Hot Working and Cold Working:

Si. No. Cold working *Hot working
1 It is done at a temperature below the Hot working is done at a temperature
recrystallization temperature. above recrystallization temperature.
Cold working debreases mechanical
2 properties of metal like elongation, It increases mechanical properties.
| reduction of area and impact values.
3 Crystallization does not take*place. Crystallization takes place.
4 Material is not uniform after this working. Material is uniform thought.
5 There is more risk of cracks. There is less risk of cracks.

Cold working increases ultimate tensile

strength, yield p Sint hardness and fatigue In hot working, ultimate tensile strength,

6 i . yield point, corrosion resistance are
reases resistance to ’
streng?h but dec unaffected.
corrosion.
7 Internal and residual stresses are Internal and residual stresses are not

produced. produced.




It requires less energy for plastic
8 Cold working required more energy for deformation because at higher
plastic deformation. temperature metal become more ductile
and soft.
Cold working processes are—cold rolling, | Hot working processes are—hot forging,
9 cold extrusion, press work (drawing, hot rolling, hot spinning, hot extrusion, hot
squeezing, bending, and shearing). drawing, and hot piercing, pipe welding.

FORGING: Forging is the process of shaping heated metal by the application of sudden blows
(hammer forging) or steady pressure (press forging) and makes use of the characteristic of plasticity
of the material. It is a metal forming process which may be done by hand or by machine. In case of
hand forging, hammering is done by hand; whereas forging by machine involves the use of dies and
it is mostly used in mass production.

Advantages:

- In forging process, grain flow is continuous and uninterrupted. It gives greater strength and
toughness to the forged components.

— The forging process gives the high dimensional accuracy.

- Forged components have better resistance to shock and vibrations.

- Welding of forged parts is easy.

Disadvantages:

- Complicated shapes cannot be forged easily. Q
- Forging of brittle materials is difficult.

- Forging process is costly.

- More noise and vibrations are produced during the process.

Applications: Car axles, crankshafts, connecting rods, leaf springs, crane hooks, jet engine turbine
dies and blades. Levers, flanges, propellers, hollow bodies, railway wheel disks, tank bottoms.

Classification of Forging process:
Open Die Forging: It is the simplest and important forging process. The shapes generated by this
process are simple like shafts, disks, rings, etc.. In this a solid workpiece placed between the two flat
dies (lower die is fixed and upper die is moving) and reduced in height by compressing it. This
process is called as upsetting or flat-die forging.
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1. Upperdie
= I (Movable) Q
-e— Workpiece
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) Solid cylindrical blllet upset b) Uniform deformation of the ¢} Deformation of blilet
between two flat djes billet without friction with friction

Fig.: Open-die forging

Some of the important operations performed in open-die forging process are as follows :

1. Fullering: It is performed to reduce the cross-section and redistribute the metal in a workpiece in
preparation for subsequent shape forging. It is performed with dies of convex surfaces.

2. Edging: lts working principle is similar to fullering operation, only the difference is that the dies
have concave surfaces. .
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3. Cogging: It consists of a sequence of forging compressions along the length of workpiece to
reduce the cross-section and to increase the length.
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Fig.: Open-die forging operations

Closed Die Forging or ImDression Die forging: Impression-die or closed-die forging is performed with
dies which contain the i mverse of the required shape of the component.

Initially the cast ingot is placed between the two impressed dies. As the die closes fo its final position,
flash is formed by the metal. This flash flows beyond the die cavity and into the small gap between
the die plates. The formed|flash must be cut away from the final component in a subsequent trimming
operation but it performs an important function that, it increases the resistance to the deformation of
the metal.

Force

%4y = Upperdie

ff'????'f f./' 7,««?' f?f?fr‘ ;o

a) Initlal condltl[cm b} Partial compressions ¢) Final die closure
of workpiece

Fig. : Closed or impression dies forging

Forging Defects and its Remedies: The common forging defects are:

1. Dirt, slag, blow holes: quse are defects, resulting from the melting practice.
2. Seams, piping, cracks, scales or bad surface and segregation: These are ingot defects.




3. Decarburization: These defects results from improper heating of the forging.

4, Flakes: These defects results from improper cooling of the forging.

5. Fins and rags: These are small projections or loose metal driven into the forging surface.

6. Mismatch: This occurs due to improper alignment between the top and bottom forging dies.

7. Pitting: These are shallow surface depressions caused by scales which is not removed from dies.
8. Cold shut or laps: These are short cracks which usually occur at corners and at right angles to the
surface. These are caused when the metal surface folds against itself during forging.

9. Dents: These arise due to careless work.

10. Unfilled section: It occurs when metal does not completely fill the die cavity.

Remedies:

1. Shallow cracks and cavities can be removed by chipping out of the cold forging with pneumatic
chisel or with hot sets during the forging processes. 2. Surface cracks and decarburized areas are
removed from important forgings by grinding on special machines.3. The parting line of a forging
should lie in one plane to avoid mismatching. 4. Distorted forgings are straightened in presses, if
possible. -

ROLLING: Rolling is a metal forming process in which metal stock is passed through one or more
pairs of rolls to reduce the thickness by compressive forces and to make the thickness uniform. If the
temperature of the metal is above its recrystallization temperature, then the process is known as hot
rolling. If the temperature of the metal is below its recrystallization temperature, the process is know.
as cold rolling. b
In terms of usage, hot rolling processes more tonnage than any other manufacturing process,
and cold rolling processes the most tonnage out of all cold working processes. Roll stands holding

pairs of rolls are grouped together into rolling mills that can quickly process metal
Upper roll
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“Workpiece *

Lower rolt 2-High reversing
2-High non-reversing Workplece

Efongaled grain
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Fig.: Hot Rolling Process Fig. 1 Vsnous Roll Arrangements Used m Rolfing Milfs.

Applications of Rolling:

(a) Structural shapes or sections: This includes sections like round, square, hexagonal bars,
channels, H and | beams and special sections like rail section. Fig. shows some of the rolled
structural shapes.

(b) Plates and sheets: These are produced of varying thickness.

(c) Special purpose rolled products: These include rings, balls, wheels and ribbed tubes.

Defects in Rolling:

(1) Surface defects may result from inclusions and impurities in the material, scale, rust, dirt, roll
marks and other causes related to the prior treatment and working of the material. In hot rolling
blooms, billets and slabs, the surface is usually preconditioned by various means, such as torch to
remove scale.

(2) Structural defects are defects that distort or affect the integrity of the rolled product.

(3) Wavy edges are caused by bending of the rolls; the edges of the strip are thinner than the centre.
Because the edges elongate more than the centre and are restrained from expanding freely, they
buckle.

(4) Zipper cracks are usually caused by low ductility and barreling




(5) Edge cracks are occurs in plates and slabs because of either limited ductility of metal or uneven
deformation especially at the edges.

(6) Alligatoring is a comblex phenomenon that results from inhomogeneous deformation of the
material during rolling or from defects in the original cast ingot, such as piping. The workpiece splits
along a horizontal plane on exit from the rolls

Definition of angle of bite: In rolling metals where all the force is transmitted through the rolls,

maximum attainable angle{between roll radius at the first contact and the roll centers. If the operating
angle is less, it is called the contact angle or roll angle.
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Fig. 2.5. The deformation zone, state of stress,

and angle of contact on rolling,
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Unit-6 ' Extrusion & Drawing

[When the metal is forced through the die by a tensile force applied to the metal at the exist of die it is
called drawing, while when| a compressive force is applied at the entry of the die it is called extruding]

*Extrusion: It is a compréession process in which the work metal is forced to flow through a small
opening which is called as|die to produce a required cross-sectional shape. The extrusion process is
similar to squeezmg toothpaste or cream from a tube. During the process, a heated cylindrical billet
is placed in the container and it is forced out through a steel die with the help of a ram or plunger.
Extrusion process is suitable for the non-ferrous alloys, steel alloys, non-ferrous metals, stainless

stagl, efc,

gphca‘uons Tubes, rods, railings for sliding doors, structural and architectural shapes, door and
window frames, efc. :

Advantages of Extrusion: ;
1. The tooling cost is low '

2. Intricate cross sectional shapes hollow shapes and shapes with undercuts can be produced.

3. The hardness and the yleld strength of the material are increased.

4. In most applications, no further machining is necessary.

Limitations of Extrusion:

1. High tolerances are dlfflcult to achieve.

2. The process is limited toi ductile materials.

3. Extruded products might suffer from surface cracking.

4. Internal cracking mightjalso occur. These cracks are attributed to a state of secondary tensile

stresses at the centre line of the deformation zone in the die.

Classification:
1. According to physical copflguration
a). Forward or Direct extrusion  b). Backward or Indirect extrusion
2. According to working temperature
a) Impact Extrusion or Cold Extrusion  b}. Cold extrusion




*Forward or Direct Extrusion: A billet is heated fo its forging temperature and fed into the machine
chamber. Pressure is applied to the billet with the help of ram or plunger which forces the material
through the die. The length of extruded part will depend on the billet size and cross-section of the die.
The extruded part is then cut to the required length. As the ram approaches the die, a small portion of
billet remains which cannot be forced through the die opening. This exira portion is known as buit
which is separated from the product at the end. Direct extrusion process is also used to produce
hollow or semi-hollow sections. To produce hollow sections, by direct extrusion process, a mandrel is
used. When the billet is compressed, the material is forced to flow through the gap between the
mandre! and die opening. This results in tubular cross-section
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Fig. - Direct extrusion Fig. : Indirect or backward or reverse extrusion

Agglicaitions: Bolts, screws or stepped shafts

*Backward or Indirect Extrusion: In this type, the ram or plunger used is hollow and as it presses
the billet against the back wall of the closed chamber, the metal is extruded back into the plunger.
Refer Fig. It involves no friction between the metal billet and the chamber because the billet does not
move inside the chamber.

Applications: Cylindrical shapes such as nuts, sleeves and tubular rivets.

*Impact Extrusion or Cold Extrusion The raw material is in slug form which have been turned from
a bar or punched from a strip. By using punch and dies, the operation is performed. The slug is
placed in the die and struck from top by the punch operating at high pressure and speed.

The metal flows up along the surface of the punch, forming a cup shaped component. When the
punch moves up, to separate the component from the punch compressed air is used. At the sama
time, a fresh slug is fed into the die. The rate of production is fairly high i.e. 60 components p@
minute. This process is used only for soft and ductile materials such as lead, tin, aluminum, zinc and
some of their alloys. The main advantages of this process are its speed, product uniformity and no
wastage.
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Fig. : Principle of impact extrusion Fig. : Hydrostatic extrusion

Applications: Tubes for shaving creams, tooth paste and paints, condenser cans and such other thin
walled products are impact extruded.
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The advantages of cold extrusion are:
1. No oxidation takes place. 2. Good mechanical properties
3. Good surfac;e finish with the use of proper lubricants.

*Hydrostatic Extrusion: In this type of exirusion process, the billet is surrounded by a working fluid
which is pressurised by the ram to apply the extrusion force. In this process, hydraulic fluid remains
between the billet and the ichamber walls hence eliminating the contact between them. Also, it avoids
the friction between the njleta[ billet and the walls of the chamber. Due to absence of wall friction,
extrusion of very long blllets or even wires and large reductions can be taken. During the process, the
ram does not directly act on the billet, instead of that, it acts on the hydraulic fluid which forces the
billet through the die and produces the extrusions. The materials which cannot be extruded
successfully by conventional methods can be extruded by this process.

{

Defects in Extrusion:

(a) Center cracking: It is commonly called as internal breakage, cheveron cracking, arrowhead
fracture and center burst. As the workpiece is being extruded from the die, stresses in the work break
the material.lt causes cracks to form along the central axis of extruded part. This defect occurs due to
gference in metal flow of central region and outer region.

(b) Surface cracking: In this, excessive stresses on the surface of the extruded part cause the
breakage on the surface. {These cracks usually occur along the grain boundaries. Surface cracking
occurs due to high extrusi?n temperature, friction and speed.

(c) Piping defect: This is commonly called as tail pipe or fish tailing defect and occurs during direct
extrusion at the end opposﬁe to the die. Piping defects results due to improper metal flow during the
extrusion operation. A funrltel shaped void of material at the end of the work is seen in this defect.
i

*Wire Drawing: Drawing |s an operation in which the cross-section of a bar, rod or wire is reduced by
pulling it through a die opemng During the process, tensile as well as compressive stresses are
produced in the material.| Wire sizes upto 0.03 mm can be drawn by wire drawing process. The
process consists of pulling the hot drawn bar or rod through a die of which the bore size is similar to
the finished product size. One end of the rod to be drawn into wire is made pointed, entered through
the die and gripped at thei other end by using tongs. After pulling a certain length, this end is wound
to a reel or draw pulley. When the pulley or reel is rotated, the rod is pulled through the die and its

meter reduces. The die is made of highly wear resistant material like tungsten carbide, which is
su1tably supported in a diel holder which is made of mild steel or brass

i : DIE HOLDER WIRE

Fig. {a) : Wire drawing

Applications of Wire Drawing: Manufacture of fine wires for electrical and electronic equipments,
cables, springs, musical instruments, fencing, bailing, wire baskets and shopping carts, etc




| Defects in Wire Drawing::

1. Bulge formation: This occurs in front of the die due io low reduction and high die angle.

2. Internal cracks (Centre burst or centre-cracking): The tendency of cracking increases with
increasing die angle, with decreasing reduction per pass, with friction and with the presence of
inclusions in the material.

3. Seams: These appear as longitudinal scratches or folds in the material. Such defects can open up
during subsequent forming operations by upsetting, heading, thread rolling or bending of the rod or
wire,

4. Surface defects: Various types of surface defects can also result due fo improper selection of
process parameters and lubrication.

*Tube Drawing: Tube drawing normally makes tubes from hollow ‘tube shells’ produced by extrusion
to reduce the diameter or wall thickness of seamless tubes and pipes. Tube drawing can be carried
out either with mandrel or without mandrel

The simplest method of producing tubes and pipes is shown in Fig. (a) in which mandrel is nO
used. This method is also called as tube sinking. In tube sinking method there is no control over the
inner diameter and wall thickness of tube. To overcome this drawback, mandrels are used in the
process.

Fig.(b) shows tube drawing with mandrel. In this method, mandrel is fixed and attached to a
long support bar to produce inside diameter and wall thickness during the process

Workpiece
Draw die , \ S Draw die ! . o
" . -Fixed mandrel
) I O

ey SRR )

Drawn tube Drawn tube O

Workpiece
) Tube drawing without mandrel b) Tube drawing with mandrel
Fig. : Tube drawing




™ 5 The low cost of equipment required for Co2.
6 Existing pattern making equipment can be used.

\§

7 A big plus is that NO unpleasant fumes are given off during the pour. Unlike the EPS or expanded
styrene method.

8. One of the biggest advantages for the hobby metal caster when using this system, is the total
elimination of moisture from the moulding sand (providing it has been stored correctly) The only
expense you might encounter is the cost of the Co2 cylinder, regulator, hoses and hand held
applicator gun or nozzle. The Co2 system is one of simplicity, which greatly improves casting quality

Prob.(1): Design a split pattern for gun metal sleeve (see the below Fig.) assuming shrinkage, draft

in the home foundry.

Problem on Foundry (Unit-1)

allowances and machining allowances of 2 mm for hole only

o

i 7
i
e ==

Solution: For gun metal shrinkage allowance is 12 mm/m

Draft for 121.5 mm ;

Shrinkage allowance for various dimensions :

]

1
¢ 40
¢ BO

"

Provide draft allowance of 20 mm/metre.

2

Dimensions, mm Allowance, mm Final size, mm
200 200 x 0012 =24 202.4
120 120 x 0.012 =15 121.5
80 B0 x0.012=1 81.0
40 40 x 0.012 = 0.5 40.5
30 30 x 0.012 =04 30.4
lZ?L_S__ X 0.02 = 1.2 mm on either side of parting line.

Draft for 81 mm; 8 »x 0.02 = 0.8 mm on either side of parting line.

- X | x 2 3
P I S s S S s 2
L -
PARTING
LINE 5
ot
1-2'/ -28—‘- 2024 ——— = ||--—
0.8
Fig. : SPLIT PATTERN (all dimensions arc in mm)

Considering the machining allowance of 2 mm,
The size of hole = 40.5 — 2 = 38.5 mm

Eillet radius of 5 mm is provided at the corners.
Dimensions of split pattern for gun metal sleeve is shown in Fig.
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Prob.(2): The casting shown in below fig.(a) is to be made in plain carbon steel using a wooden O
pattern. Assuming only shrinkage allowance, calculate the dimensions of the pattern.
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Sol: For steel the shrinkage allowance is 21 mm/m

For dimension 200, allowance is 200 x 21.0/ 1000 =4.20 mm

For dimension 150, allowance is 150 x 21.0/ 1000 =3.15~ 3.20 mm
For dimension 100, allowance is 100 x 21.0/ 1000 = 2,10 mm

For dimension 80, allowance is 80 x 21.0/ 1000 = 1.68 =~ 1. 70 mm

The pattemn drawing with required dimensions taking shrinkage into account is shown below in fig. (b) Q

2817
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Double shrinkage allowance is to be provided on the i i if
. Inkag var ; e pattern dimensions, if it is to -
ing the metallic pattern, which would ultimately be used for moulding to take care ofzgcuzggisﬁ;;:s cff

the actual metal cast as well as the shrink ...
example. age of the pattern metal. This is illustrated in the following

Prob.3: The casting shown in below fig.(a) is to be. made in plain carbon steel using an Aluminum
paitern (master pattern), calculate the dimensions of the wooden pattern which is to be used for
making the aluminum pattern. What will be the pattern dimensions if alt the surfaces of the casting O

need to be machined?
80
l— @80
! :
. 7L
150 | 200 | 100

100
<—m
{a}

Solution:
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™
' for aluminium the shrinkage allo i i i
21.0 mm/m. The total shrinkage = 13.0 + 2l.01-;= 34.0‘?;?;115 e, o Fe S, 12

For dimension 200, allowance is 200 x 34.0 1000 = 6.80 mm
For dimension 150, allowance is 150 x 34.0/ 1000 = 5'10 mm
For dfmension 100, allowance is 100 x 34.0 / 1000 = 3.40 mm
1 For dimension 80, allowance is 80 x 34.0 / 1000 = 2.72- mm

The final dimensions of the wooden pattem for making the aluminium master pattem are shown in Fig.  (c).
The pattern allowance applied for this wooden pattem is called double shrinkage allowance.

@82.7 168

S vischiaing
aliowance
% I
21 . )
; Ae Fig. (d): Pattern after providing machining allowance (all dimensions in mm)
| Woodes 7 Him ”n':m’: Pt .
— & 1 £,
Machining allowance for bore +3 mm The dimension 80, 80 H2 X 3} 86 mm
Machining allowance for all surfaces =3 mm The dimension 100, 100 +3 +6 = 109 mm
Machining allowance for cope side = 6 mm The dimension 150, 150 +3 +3 = 156 mm
The dimension 200, 200 + 5.5 + 5.5=211 mm
The final dimensions are shown in Fig. (d)
Prob.4: For continuation of above problem (3), provide draft allowance to the pattern shown in above
Fig.(d) which includes machining allowance.
Sol: The fig. (d) is given below simply
o74 ' Paing
® = | L
| | ‘f | \| :
[ | I 109 P i
| | R
211 LQN—J
p—211
Simple Fig {d) with machining allowances Fig. {e] Machining allowances with Draft Allowances

external = 109 x tan (0.75) = 1.4268 = 1.40 mm
internal = 109 x tan (1.00) = 1.9026 = 1.90 mm

Based on those dimensions, the sizes are the following
The bore dimension =74 —2 % 1.90 = 70.20 mm

See the fig. (e), which includes the above dimensions
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Obiective Type Questions:

1.

2.

pattern f(;.r cz:si‘inri- () brass {c) castiron {d) plain carbon steel
(z) aluminiu

In solidification of metal during casting, compensation for solid contraction is
{a) provided by the oversize paltern
(b) achieved by proper placc'd riser N
(c) obtained by promoting direclional so <
(d} made by provision of chills

¥

e -

1 ha in invesiment casting mould
Which of the fcllowing material is used for rhaking pattern in
; Wf tO(if i ( ) t 1 ( ) ( ) none Of the above
(a} wo b} meta €} wax d

4. An expendable patternis used In

() slush casting {b) squeeze casting
a slus

t
c) centrifugal casting (d} investment casting
5. Meata! pattams ara cnst from
(8) Polystyrenc patier )
(c} Wax Ds;ttarnp ! 23; :{:0 dan Pallury
6. The upper part of the moulding flask I catled e ol the aboug
(a) cheaek b)
(c) drag Ed) :T::i of the oy
7. The following pattern s used for large slzq caslings have "
::)) :::allc;f::l::z:‘l\tem g;) foosewplece pattesm
} soted paliern
‘[' 8. Inagreensand moulding, uniform rmamming leads to
| {a) lesschances of gas porasily .
3 (&) uniform flow of molten melal info the mould cavity
| {¢) greater dimenstonal stabiily of the.costing
} {d} less casting defects due to expansicn of mould
‘ H. Fill in the Blanks H
9. The lower part of the'moulding flask is called .
10. The wooden pattern used for making meta] patlern is called .
11. The common metal that requires least shrinkage allowance is —_—
12.  The allowance that facilitate easy remaval of a pattern from the mould is
13. The allowance that is provided by decreasing the size of the pattern is
14. A projection on a pattern which forms a seat in & mould for a core is called
15. Patternismadein _____ size than ensling.
Answers:
L. Muitiple Choice Questions :
Wd ] @a]| @Wec] @d] G| ®b | me
8) c -

11. FIH in the Blanks :

9. dmag
10. master pattermn
11. gray cast iron
12. draft / draft allowance
13. rapping allowance
14. core print / print
15. large

&

C




(1) What is the Gating system, its functions and factors that are to be Controlling Gating Design?

A proper method of gating system is that it leads the pure molten metal to flow through a ladle to the
casting cavity, which ensures proper and smooth filling of the cavity. This depends on the layout of the
gating channels too, such as the direction and the position of the runner, sprue and ingates.

Functions: Clean molten metal, Smooth filling of the casting cavity, Uniform filling of the casting cavity and
Complete filling of the casting cavity.

Factors that are to be Controlling Gating Design: (i) Sharp corners should be avoided (ii) The shape, location
and dimensions of runners and type of flow. (iii) Bending of runner if any should be kept away from mould
cavity (iv) Tapering the sprue, providing radius at sprue entrance and exit and providing a basin instead
pouring cup etc.

'11
(2) Explain Permanent Mofuld Casting with the help of a sketch along with advantages. limitations and
i

applications? ! .
The process is also called as gravity die-casting, In this the mould is permanent which is neither destroyed

nor remade after each cast.! The mould is first preheated, up to a temperature of 400°C. Apply refractory
coating on the mould cavity surfaces, runner and riser, etc. After attaining the mould temperature, the
casting is poured. As the metal begins to solidify, cores are removed; otherwise it may shrink onto the

Gn'face of the metal.

-Runner block
- Form block
Casting h
- - Base block
6 Fig  .Section showing one hdlf of a permanent mould

Advantages: It is a very fast process. Moulds pave longer life. Better surface finish can be obtained.

Less skilled operator is required. Less floor area is required.

Limitations; Moulds are much costlier. This method is not suitable for small quantity production. Shape and
weight of the casting is limited. Gates, runners and risers cannot be shifted.

Applications: Hydraulic brake cylinders, Carburettor bodies, Washing machine gears, Oil pump bodies,
Aircraft and missile casting, etc.

(3) Explain Centrifugal Casiting process and its applications?
In this process mould is rotated at high speed and molten metal is poured into it. Due to the centrifugal force,

the molten metal is directed outwards from the centre i.e. towards the inner surface of the mould with high
pressure. Hence, a uniform|thickness of metal is deposited all along the inner surface of the mould, where it
- solidifies and the impurities being lighter remains nearer to the rotation axis. This process produces casting
with greater accuracy and Better physical properties. This method is mainly suitable for producing casting of
symmetrical shapes.
Applications: This method is used to cast hollow cylindrical objects such as hollow pipes, gun barrels,
liner bushes, etc.
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Cdy) Explain Investment Casting step by step with sketch, Advantages & applications? -
Hoat 8 .

Steps in investment casting:

(1) Wax patterns are produced

(2) Several patterns are attached to a sprue to form a pattern tree;
(3) The pattern tree is coated with a thin Jayer of refractory material;
(4) The full mould is formed by covering the coated tree with sufficient refractory material to make it rigid;
(5) The mould is held in an inverted position and heated to melt the wax and permit it to drip out of the
cavity; .

(6) The mould is preheated to a high temperature, pour the molten metal

(7) After solidification, break and separate the castings

-@) Explain the Continuous Casting along with advantages and applicatoins:
Liquid metal from tundish flow to bottom by gravity which is cooled during down movement to
make it to semi solid then by using rollers bending it from vertical to horizontal direction. Then cut into

desired lengths by saw

WITHORAWAL
HOLLS

QILLET BENDIG
ON FIXED ROLL

JADVABLE
() BENDING ROLL

Fig.  : CONTINUOUS CASTING
-The process is cheaper than rolling from ingots.
-But, Molten metal must be free from slag and poured with minimum turbulence to prevent surface

roughness
- Used to produce any shape of uniform cross-section such as rectangular, square, hexagonal efc.,




A | MANUFACTURING TECHNOLOGY

Important Questions and Answers

....Prepared by P.Suresh Babu

*Define Preduction and Manufacturing — 2M

Production: It is a process of converting inputs in to outputs.
|
Productivity (Which is measure of production)= Qutput / Input

Manufacturing: It is a process of converting raw material in to finished product by using various
processes, machines and energy.

Starting
material

O

*What is the casting process? — 2M
i

It means pouring molten mietal into a refractory mould cavity and allows it to solidify. Thesolidified

object is taken out from thé mould either by breaking or taking the mould apart. Thesolidified object is

called casting and the technique followed in method is known as castingprocess.

“*What are the Steps involved in making a casting OR Mould? - 8M

a) Pattern making: Make the pattern of wood, metal or plastic.
y—ﬁ b) Sand mixing and ;;reparation: Select particular sand, test it and prepare the necessary

sand mixtures for mould and core making.

c) Core making: With%the help of patiemns prepare the mould and required cores.

‘d) Melting: Melt the metal or alloy to be cast.

e) Pouring: Pour the molten metfal or alloy into the mould and remove the casting from the
mould after solidification of metal.

f} Finishing: Clean and finish the casting.

g) Testing: Test and inspect the casting and remove the defects, if any.

h) Heat treatment: Relieve the casting stresses by using various heat freatments.

i) Re-testing: Again inspect the casting and deliver it.




**What are the Advantages of Metal Casting? -4M

Molten metal flows into smallest section in the molten cavity. Hence any complex shape
can be easily produced Ex. Gas turbine blades

Practically any material can be casted.

Ideal method is by producing small quantities

Due to small cooling rate from all directions, the properties of casting are same in all
directions.

Any size of casting can be produced up to 200 tons.

Used for mass production of components

Casting is the cheapcomparatively

Heavy equipment like machine leads, ship’s propeller, etc. can be made

*Wharare the Limitations of casting process? — 2M

With normal sand casting process, the dimensional accuracies are less
Low surface finish obtained on castings

Defects are unavoidable.

Sand casting is more laborious process

Needs lot of pattern maintenance

*What are the Applications of Metal Casting? — 2M

1) Transportation vehicles (in automobile engine and tractors)
2) Machine tool structures

3) Turbine vanes and power generators

4) Pump filter and valve

5) Railway crossings and aircraft jef engine blades

6) Agricultural parts and sanitary fittings

7) Construction, communication and atomic energy applications, etc.




*‘Deﬁne Pattern? — 2M

A pattern is defined as a model or replica of the object to be cast.if one object has to be cast, then
also pattern is required.lt is a model or form around which sand is packed to give rise to a cavity

called as mould cavity in w]hich molten metal is poured and the casting is produced.

*What are the Difference befween Pattern & Casting (OR) What way a pattern differ from a

casting? — 2M

1) A pattern is sligh:cly larger than the casting because a patiern carries allowance to
Compensate for me:tal shrinkage.
2) Also, pattern carries allowances for machin.ing s0 as to clean and finish therequired surfaces.
O 3) Pattern also has the necessary draft for its easy removal from the sand mass.
4) Pattemn carries additional projections, called as core prints, to produce seats for thecores.
5) A pattern may not hfave holes and slots which a casting will have. Such holes andslots make a

pattern complicated:, hence can be drilled in the casting after it hasbeen made.

|
6) The material from which casting and patiern is made, is also different.

**Factors fo be considered while selecting proper material for pattern:

1) The number of cas‘qng to be made. Metal patterns are preferred for large quantity ofproduction
and wooden patternis for lesser quantity.
OZ) Degree of accuracyéin dimensions and the quality of surface finish required on thecasting.
3} Method of mouldingi. to be used i.e. hand or machine.
4) Type of casting met:hod to be used i.e. sand casting, investment casting, etc.
5) Shape, size and complexity of the casting.
6) Casting design parameters.

7) Type of moulding material to be used.

**What Materials used for Making Patterns? 8M

The common materials of which the patterns are made are

1) Wood (ie., wooden patterns):




Advantages:

— It is cheap and easily available in large quantities.

- It can be easily shaped and machined to ﬁifferent configurations and forms.

- Good surface finish can be easily obtained.

- Due to lightness in weight its manipulation is easy and it can also be repaired easily.

Limitations or problems:

- Wooden patterns are weak as compared to metal patterns.

- They cannot withstand rough handling.

— They possess poor wear resistance and hence they are abraded easily by sand action.

— They absorb moisture, hence get warped and change the shape and size.

Applications:Wooden patterns are mostly used where number of casting to be made is small aro
thesize of pattern is large.

The common woods used in paftern making are:

White pine, Mahogany, Maple, Cherry, Teak, Shisham etc.,

2. Metals (le., metal patterns):Metal patterns are cast from wooden patterns.

Advantages:

- They do not absorb moisture.

— They are stronger and accurate, hence more life as compared 1o wooden patterns. o
- They have greater resistance to abrasion and wear.

- They can withstand rough handling.

Limitations:

- As compared to wooden patterns they are more expensive.

— They are heavier than wooden patterns.

- Ferrous material patterns get rusted.

-- They cannot be repaired easily.

Applications:Metal patterns are used where large numbers of castings have fo be produced from

thesame patter.




The common metals and alloys used for making patterns are :

Aluminium and its alloys, Steel, Brass, Cast iron, White metal etc.,

3. Plastic (ie., plastic patterns):

Advantages:

- Light weight and high strength.

- Resistance to wear and corrosion.

~ Provides good surface finish.

- They are easy to make and less costly also.
Limitations: ‘

Q’Iasﬁc patterns are fragile; hence light sections may need metal reinforcements.

~ They may not work well when subjected fo conditions of severe shock.

1
i

4. Wax (ie., wax patterns):

Advantages:They provide!good surface finish.After being molded, the wax pattern is not taken out;
rather the mould is invertéd andheated and the molten wax comes out or gets evaporated, hence
there is no chance ofthe rriilould cavity getting damaged while removing the pattern.Also, they provide
high accuracy to the castil?gs.

~4Mplications:Wax patterns;are exclusively used in investment casting process.

*Explain the Pattern Allowances? — 8M

A pattern is always madel‘ larger than the final casting, because it carries certainallowances (given
below) due to metallurgical and mechanical reasons.

i. Shrinkage or Contraction allowance: Almost all the metals used in the casting work shrink or

contract during cooling from pouring temperature to room temperature.

ii. Machining allowance: Machining allowance is the amount of dimension on a casting whichis made

oversized to provide stock for machining. Ferrous metal needs more allowance than the non-ferrous

metals and similarly large castings need more allowance than small castings.




iii. Draft allowance: Draft allowance or taper allowance is given to all vertical faces of a pattern for

their easyremoval from sand without damaging the moulds.
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{a) Pattern without allowance (b} Pattern with allowance
Figure: Taper or draft allowance

iv. Distortion allowance (Camber allowance): The casting will distort or warp if it is of irregular shape,

V-shape, the arms having unequal thickness or one portion of the casting cools at a faster rate than
the other. To eliminate this defect, an opposite distortion is provided on the pattern, so that theeffect
is balanced and correct shape of the casting is produced.

| |
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Figure: Distortion or camber allowance

v. Rapping or Shake allowance: When a pattern is to be taken out from the mould there is little

increase in the size of the mould cavity. For this purpose, a negative allowance is provided on the




pattern i.e. the dimensions are kept smaller. It is normally provided only to the large castings and

negligible for small and mediumsized castings.

*Explain any three types of patterns which are commonly used? — 8M
;

1. Single piece or solid pattern:lt is the simplest of all the patierns and it is made in one-piece and
}

does not carry Ioosepiecés or joints. It is generally used for making large sized simple casting,

usually made up ofwood oir metal.

2. Two piece or Split pattern: Pattern upper and lower parts are accommodated in the cope and drag

portions of the mould, respectively. For keeping the alignment between the two parts of the pattern,
dowel pins are used.

@Loose piece pattern :Some patterns embedded in the moulding sand cannot be withdrawn, hence

suchpatterns are made with one or more loose pieces for their easy removal from themoulding box.

These patterns are known|as loose piece patterns

 —
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- Loose pieces like A and B as shown in fig, remain aftached with the main body byusing dowel

pins.These patterns consume more time for moulding operation and require more labourwork.




4. Gated pattern:To increase the strength and reduce the fendency to warp, gated patterns are

generally made of metals. By using gated patterns number of casting can be made at a time, hence

they are used in mass production system. The sections connecting various patterns serve as a

runner and gates. This facilitates filling of the mould with molten metal in better manner and reduces

the required time and labour work. These patterns are used for producing small castings.

**5. Match plaie pattern :These patterns are made in two pieces i.e. one piece mounted on one side

and the otheron the other side of the plate, called as match plate.The plate may carry one pattern or
group of patterns mounted in the same way on its two sides.The plate can be of wood, aluminum,
magnesium or steel.The match plate has runner and gates attached with it.Piston rings of I. C.

engines are made by using these patterns. O

Advantages:

e They produceaccurate casting at faster rates

e Less required supporting equipment to be purchased and installed
¢ Requires less floor space comparatively

e Lower energy cosis due to less material handling required;

o Reduced maintenance expenses.

Q

6. Sweep pattern: Sweep pattern is just a form made on a wooden board which sweeps the casting

shape into the sand all around the circumference. The sweep is rotated about the spindle or post, to

form the cavity as shown in Fig.

Pogt ——e

Strickle

Sweep pattern * Skeleton pattern Segmental pattern




7. Skeleton pattern : When the casting size is very large, but easy to shape and few are to be made,

then it is not economical to make a large solid pattern of that size. In such cases, a pattern consisting

of a wooden frame and strips is made which is called as skeleton pattern.

i
8. Segmental pattern: Thel pattern is mounted on a central pivot and it completes one portion of the

mould and then moves to the next portion. Used for producing large circular casting like big gears,

wheel rims etc

* What are the property of Moulding Sand? 8M

eFIowabilitv or plasticity: It is the ability of the moulding sand to get compacted to a uniform density.

It assists moulding sand to, flow and pack all-around the pattern and take up the desired shape.

2. Green strength: It is the strength of the sand in the green or moist condition. A mould which has

adequate green strength v;vill retains its shape and does not distort orcollapse, even after the pattern

has been removed from th;e moulding box.

3. Dry strength: It is the strength of the moulding sand in the dry state.

Lo/

4, Permeability or Dorositvf: The sand must be porous to allow the gases and steam generated within
|
themoulds to be removed Treely.

5. Refractoriness: It is the ability of moulding sand fo withstand high temperatures without fusion,

cracking and buckling. ;
i

6. Adhesiveness: It is the property of moulding sand because of which it is capable of adhering to the

surface of other materials.




7. Cohesiveness : it is the property of the sand due to which sand particles stick together.

8. Thermal stability :To avoid breaking, buckling and flaking off of mould surface at higher

temperatures, sand possesses dimensional thermal stability.lf not, the casting may have defects like

cuis and washes.

9. Collapsibility : It is the property due to which the sand mould automatically collapses after freezing

of the casting, to allow the free contraction of the metal.

**What are the Ingredient of Moulding Sand& their Purposes or What materials to

o

be added to moulding sand to improve its properties? 8M

1. Sand:The sand which forms the major portion of the moulding sand is essentially a silica grain.The
shape and size of these grains greatly affect the properties of the moulding sand.The coarse grains
have more void space between the grains which increasespermeability, whereas a fine grain lowers
the permeability.

2. Binder:Binders produce cohesion between the moulding sand grains and give strength fo the
moulding sand so that it can retain its shape as mould cavity.Ex. Bentonite, Fire clay, Limonite, Ball

o

clay etc.,

3. Water: Around 1.5 to 8.0 % of water to be added along with clay. Binders and additives work only
when moisture is present. Correct amount of water develops good green strength, edge and scratch
hardness, good tensile strength, etc. Excessive amount of moisture adds difficulties in making and

baking of cores.

4. Additives: Coal dust, Sea coal, corn flour etc., to improve other properties like strength, surface

finish efc.,




*What are the Cores& itsifunctions?

b

Cores does not permit the?molten metal poured to fill the space occupied by the core hence produce

hollow casting. Core may be made up of sand, plaster, metal or ceramics. Cores are used as inseris

in moulds to form design features which are difficult to be produced by simple moulding.

¥

Essential characteristics of Core OR Requirements of Core sand:
]

- It should have sufficient strength to support itself without breaking.

- It should have high permeability and high refractoriness.
~ It should have smooth stirface to ensure a smooth casting.
- It should have high collapsibility, to assist the free contraction of the solidifying metal.

Ot should have those ingredients which does not generate mould gases.

*Core Sand and How it differs from moulding sand: It consists of sand, 1 % core ocil, 1 % cereal

and 2.5to 6 % of water. ~C<f;)re sand is-almost similar to moulding sand but the main difference is that
core sand has very Iov\( clay content and larger grain size. Large grain size assures higher

permeability.

1
*Core sand Ingredients orlcore materials are as follows:

@

a) Granular refractories : Some of the commonly used are Dry silica sand, Carbon, Zircon, etc.,

b) Core binders : A core binder is used to hold sand grains together, give strength to cores, make
the cores erosion résistant and impact adequate collapsibility to cores. Ex. Bentonite

c) Water: Vary from 3ito 7 % .

d) Additives: Simitar ’tok moulding sand

* Draw and explain any 3 fypes of Cores? 3M

Horizontal core : A horizontal core is positioned horizontally in the mouid and mostly placed at parting

line
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Fig. : Horizontal core Fig.  :Vertical core Fig. : Kiss core

Vertical core :

— It is similar to horizontal core, except that it is fitted i|:1 the mould with its axis vertical. The top end of
the core is provided with more amount of taper, to have a smooth fittingof the cope on the core.

Kiss core: It does not require core seats for getting support. It is held in position between drag and
cope due to the pressure exerted by core on the drag. To obtain a number of holes in a casting, a

number of kiss cores can be simultaneouslypositioned. O

*What is the function of Core Print in casting process? 4M

Core prints are basically exira projections provided on the pattern. They form core seats in the mould
when pattern is embedded in the sand for mould making. Core seats are provided to support all the
types of cores. Core prints types are Horizontal core print, Vertical core print, Cover core print, Wing

core print, Balance core print etc.,

What is a Mould ? 2M

Prepared moulding sand is packed rigidly around the pattern. When the pattern is removed, a cavity
corresponding to the shape of the pattern remains in the sand which is known as mould or mould
cavity. Hence, mould is a sort of container which when poured with molten metal produces a casting

of the mould shape.The process of making the mould is called as mould making.




*What is the Gating system? 2M

A proper method of gating system is that it leads the pure molten metal to flow through a ladle
to the casting cavity, which ensures proper and smooth filling of the cavity. This depends on the
layout of the gating cham%lels too, such as the direction and the position of the runner, sprue and

ingates.

*What are the functions or Objective of the Gating System ? 2M

o Clean molten metal.

1
« Smooth filling of the'l casting cavity.
 Uniform filling of the casting cavity.

O « Complete filling of the casting cavity.

*What are the elements of Gating system and explain them in detail? 12M

Gating system composed of Flask, Pouring cups and basins, Sprue, Runner, Gates, Riser etc.,

Parting line  Gas-vent Riser Pouring cup
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Ladle .

Pouring cup

Pouring basin

Sprue

Riser

Compenents of gating system

Flak: Flak is the moulding box used for holding the sand. Based on the situation it can be named as cope,

drag, cheek, efc.
= Drag: Lower moulding flask is called drag.
= Cope: Upper moulding flask is called cope.

= Cheek: The middle moulding flask used in the three-piece pattern is called cheek. O

Pattern: The pattern is the replica of the casting to be produced.
Parting line: The parting line is the dividing line between the two flasks.
*Sprue: Sprue is the connecting passage between the pouring basin and runner. It controls the flow of

molten metal. The sprue may be square or round and is generally tapered downwards, to prevent air

from entering the castingand metal damage.

Runner: The runner is the passage used for regulating the flow of molten liquid.

Ingate: Ingate is the last point of gating from where the molten metal enters the cavity.

Riser: The riser is the reservoir of molten metal provided in the casting process to compensate the liquid
shrinkage’s taking place during solidification.

Chill: Chill is the metallic piece used for obtaining directional solidification.




»

*Chaplets: Chaplets are used for supporting the cores inside the mould cavity to take care of its weight

and mould cavity to take care of its weight and overcome the buoyancy forces.

|
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What are the factors that are to be Controlling Gating Design?

(i} Sharp corners should be avoided (ii) The shape, location and dimensions of runners and type of

@w (iii) Gating ratio should reveal that the total cross-section of sprue, runner and gate decreases
|

towards the mould cavity!(iv) Bending of runner if any should be kept away from mould cavity (v)
|

Tapering the sprue, provid:ing radius at sprue entrance and exit and providing a basin instead pouring

i -

cup etc. i
|

M

*Explain any 4 major typie gates ? 8M

a) Parting line gates: These gates enter the mould cavity along the parting line separating the cope
i

and drag portions of the mouid. These gates are the simplest in nature and construction. Such gates

@e commonly used and are found to give satisfactory service except when the mould is very deep.

t { ' Pourin
Pouring cup—~_ ; Riser ! Sprue (::u pg
serve ~ [  Jcore ; cops

L—Parting fine ,
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" JoDrag ) Drag

Parting line gate Fig. : Top gute

b) Top gates: The molten metal just drops on the sand in the bottom of the mould. The dropping

liquid metal stream erodes the mould surface. It is not favourable for non-ferrous casting.




c) Bottom gates: A botiom gate is provided in the drag haif of the mould. In this, liquid metal fills

rapidly the bottom portion of the mould cavity and rises steadily and gently up the mould walls.
Bottom gates provide less turbulence and erosion in the mould cavity. It is not used in large and deep

casting because the metal cools gradually as it rises up.

Pouring
basin

Sprue= ) '_‘ 1. Cope

sy

Fig. ; Bottom gate Fig. : Side gate

N5

d) Side gates: Side gates are provided on either left or right side of the casting. Hence, the met(_‘)

enters into the mould cavity from sides.|lt eniers near the bottom first, and then as the level of the
metal rises in the mould the incoming molten metal starts entering near the surface of the rising

metal.

*What are the Functions of Risers? 2M

» To feed metal to the solidifying casting, so that shrinkage cavities are got rid of.

o [t permits the escape of air and mould gases as the mould cavity is being filled with the molten

metal. O
» [t promotes directional solidification.

¢ Also, it shows that the mould cavity has been completely filled or not.

¢ A casting solidifying under the liquid metal pressure of the riser is comparatively sound.

What are the Classification of Risers?  Write by own by seeing the images




Top riser

Pouring
cup
Sprue
Parting
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Explain Shell Moulding pirocess with the help of a neat sketch? 8M '

Shell moulding is suitable for thin walled articles. It consists of making a mould that has two or more
thin shell like parts, made by Silica sand is mixed with synthetic resin

Procedure of making shell mould: Write by own by seeing the below figures




Sand resin Mix dumped over Shelt formed
in a box a heated pattern over the pattern

1~ Backing

Shell stripped
from the pattern Shell joined together
to form a complete mould

Advantages: Very high surface finish is obtained. Sand handling is minimum. Less floor area is
required. Casting defects are minimum.
Limitations: The pattern equipment cost is more. Complicated jobs cannot be moulded.

Applications; Automobile casting, casting steel, iron or non-ferrous alloys.

Explain CO, Moulding Process? 4M O
The principle of working of the CO, process is that, CO, gas is passed through a sand mixture
containing sodium silicate. Then the sand immediately becomes extremely strongly bonded as the
sodium silicate becomes a stiff gel. This gel is responsible for giving the necessary strength to the

mould.

Na,O(x) SiO,+4(») H,04+CO, NaBCO +S5i0,4.(x) H,O
(Sodium silicate) - (Sodium (Silica gel)
carbonate)

where 1 1s 3, 4 or 5, most often x=2.

Advantages: 1. Eliminates the need for internal support for cores, and for drag and cope elements 2.

Speed in operation, so, suitable for heavy and rush orders 3.Eliminates baking ovens and core driers



4. Requires minimum floor space 5.Semi skilled labour are enough 6.Less labour cost 7. Greater

dimensional accuracy

* Explain Centrifugal Casting process step wise, its applications? 12M

In this process mould is,rotated at high speed and moiten metal is poured into it. Due to the
centrifugal force, the molte‘;n metal is directed outwards from the centre i.e. towards the inner surface
of the mould with high pre'issure. Hence, a uniform thickness of metal is deposited all along the inner
surface of the mould, where it solidifies and the impurities being lighter remains nearer to the rotation
axis. This process produces casting with greater accuracy and better physical properties. This

method is mainly suitable for producing casting of symmetrical shapes.
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Applications: This method is used to cast hollow cylindrical objects such as hollow pipes, gun barrels,

8er bushes, etc.

* * * Explain Investment Casting step by step with sketch, Advantages & applications? 12M




Wax
pattern

Steps in investment casting:

(1) Wax patterns are produced

(2) Several patterns are attached to a sprue to form a pattern tree;
(3) The pattern tree is coated with a thin layer of refractory material;
(4) The full mould is formed by covering the coated tree with sufficient refractory material to make it
rigid;

(5) The mould is held in an inverted position and heated to melt the wax and permit it to drip out of
the cavity;

(6) The mould is preheated to a high temperature, which ensures that all contaminants are eliminated
from the mold; it also permits the liquid metal to flow more easily into the detailed cavity; the molten

metal is poured; it solidifies




=

_ (7) After solidification, the mould is broken away from the finished casting. Parts are separated from

the sprue. The gates, risers, etc. are then chipped off. The castings are then subjected to sand

blasting. Then they are inspected through the specified inspection method.
|

1
]
|
L]

Advantages:

— Better dimensional accuriacy with close tolerances can be achieved.
- Complicated shapes and; complex contours can be easily cut.
— Extremely thin sections up fo0 0.75 mm can be cast.

Limitations:

— Suitable only for small sized casting.

— Moulds used are single purpose only.

Applications:

— Parts for aerospace induistry, aircraft engines, frames, fuel systems, efc.

— Nozzles, buckets, blades:, etc. for gas turbines.
|

*What are the advantages of Continuous Casting?

O |
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Fig.  : CONTINUOUS CASTING

Advantages: The process is cheaper than rolling from ingots. There is no need of rough forming and
breakdown rolling operation. Casting surfaces obtained are better than the static ingots. Grain size
and structure of the casting can be regulated by controlling cooling rates.

Disadvantages: Molten metal must be free from slag and poured with minimum turbulence fo prevent

O

Applications: This process can produce any shape of uniform cross-section such as rectangular,

surface roughness. Improper cooling results in centre line shrinkage

square, hexagonal, gear toothed, etc. either solid or hollow. Production of blooms, billets, slabs and
sheets. Materials like brass, zinc, copper and its alloys, aluminum and its alloys, alloy steel maybe
cast.

What is Fetling?

The complete process of cleaning of castings is called fettling. It involves the removal of the cores,
gates, sprues, runners, risers and chipping of any of unnecessary projections on the surface of the
castings caused by seams and imperfections in the moulds, as well as access ports for pouring

material into the moulds.




* Write the Advantages, Dis-advantages and Applications of Welding? 6M

Advantages OR Importancé Of Welding :

¢ Welding is more ec::onomical and is much faster process as compared to other processes
(riveting, bolting, casting etc.)

» Welding, if properlyf controlled results permanent joints having strength equal or sometimes
more than base meal.

¢ Large number of metals and alloys both similar and dissimilar can be joined by welding.

» Portable welding equipment can be easily made available.

O

Disadvantages: :

e It results in residual stresses and distortion of the work pieces.
e Welded joint needs ;stress relieving and heat treatment. .
+ Welding gives out h!armful radiations (light), fumes and spatter.
¢ Jigs, and fixtures m?y also be needed to hold and position the parts {o be welded
 Edges preparation of the welding jobs are required before welding

Applications:

O e Manufacturing of machine tools, auto parts, cycle parts, etc.
o Fabrication of farm machinery & equipment.

o Fabrication of buildilpgs, bridges & ships.

¥

* Write the different type it'.af Welded Joints? 6M

* (a) Butt Joint: In this type of joint, the edges are welded in the same plane with each other. V or U

shape is given to the edges to make the joints strong
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{1} Plane Butt Joint {i) Single Vee Butf Joint
(i) Doubte Vee Butt Joint {iv) U-Shaped Buit Joint
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{v) Flange Joint {vi) Single Strap Butt Joint

Fig. : Different Types of Butt Joints
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(vii} Lap joint {Single or double fillet) {vifi) Joggled lap joint (Single or double fillet)

Fig. : Different Types of Lap Joints

(b) Lap Joint: This type of joint is used in joining two overlapping plates so that the corner of each

plate is joined with the surface of other plate.

N .
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Fig. : T-joint Fig.  :Cormner Joint
B
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Fig : Edge Weld Joint Fig. : Piug or Rivet Butt Joint

(c) T-Joint: When two surfaces are to be welded at right angles, the joint is called T-Joint. The angle
betweenthe surfaces is kept 80°.

(d) Corner Joint: In this joint, the edges of two sheets are joined and their surfaces are kept at right

angle to eachother. Such joints are made in frames, steel boxes, etc.




. (e) Edge Joint: In this joint two parallel plates are welded edge to edge.

( ) Plug Joint: Plug joints are used in holes instead of rivets and bolts.

Explain Gas welding Process OR Oxy-acetylene welding? 6M

Gas welding is a fusion welding process which joins metals, using the heat .of combustion of an

oxygen/air and fuel gas (i.e. acetylene or hydrogen etc.,) mixture

Welding  Welding rod
’ rch tip A
\ N '

Molten weld Base  Soldified
metal metal weld metal

Figure: Gas welding

=

Oxy-acetylene welding: In this process, acetylene is mixed with oxygen in correct proportions in the

welding torch and ignited, which produces temperature of about 3300°C and thus can melf most of
the ferrous and non-ferrous metals. A filler metal rod is generally added to the molten metal pool to
build up the seam slightly for greater strength.

Advantages of Oxy-acetylene Welding:

!
e Equipmentis cheap| as compared to other welding process.

« [t can be used for welding of all types of metals.
e Maintenance of equ!ipment is very less.
» ltis a portable process.

¢ [t can be used far cutting of metals of small thickness.

¢ |t is specially used for sheet metal work.

Disadvantages:




« [t takes long time for heating the job as compared to the arc welding.
e The heat affected area is more.
¢ This is prone 1o corrosion and brittleness.

¢ Gases are expensive and difficult to store.

Write the Gas Welding Equipments? 6M

Gas pressure regulators: These are employed for regulating the supply of acetylene and oxygen gas

from cylinders.

Welding torch: It is a tool for mixing oxygen and acetylene in correct proportion and burning the

mixture at the end of a tip.

Hose pipes: The hose pipes are used for the supply of gases from the pressure regulators. O
Goggles: These are used to protect the eyes from harmful heat and ultraviolet and infrared rays.
Gloves: These are required to protect the hands from any injury due to the heat of welding process.

Spark-lighter: It is used for frequent igniting the welding torch.

Filler rods: It should be held at approximately 90° to the welding tip. Filler rods have the same or

nearly the same chemical composition as the base metal.

Write about Flux? 2M

The chemicals which deoxidize the metal surface and provide inert atmosphere around the mo[t@
metal are known as fluxes. These are usually employed for gas welding of aluminium, stainless steel,
cast iron, brass and silicon bronze. Fluxes are available as liquid, powder, paste and gas. Powder
flux is sprinkled on the surfaces to be welded or the filler rod is dipped into the powder. Liquid & paste
fluxes are sprayed on the surfaces to be welded. Gas fluxes are used to form inert atmosphere

around the joint to be welded

*Arc Welding / Shielded Metal Arc Welding (SMAW) / Manual Metal Arc Welding (MMAW)? 6M




. Arc Welding is the process, in which an electric arc between an electrode and a work piece or

between two electrodes is utilized to weld base metals, is called an arc welding process.

SMAW is a commonly uscled arc welding process manually carried by welder. It is an arc welding
process in which heat for welding is produced through an electric arc set up between a flux coated
electrode and the workpie(]r:e. The flux coating of electrode decomposes due to arc heat and serves
many functions, like weld ngletal protection, arc stability etc. Inner core of the electrode supply the filler
material for making a weld. The basic setup is shown in Fig.A and the configuration of weld zone is

shown Fig. B

Elscfrode Holder
6 Electrode / Cable

Weld \ G F’“‘l

bead |

' vl %

Work \ _
N \ Welding

. Earthing machine

Fig. A:  Arc Welding Set up and Principle of Operation
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*®
Solidified weld metal Molten metal

Penegtration tBase metal

Fig. B Arc welding operation

Advantages:

1. It can be carried out in any position with highest weld quality.




2. It is the simplest of all the arc welding processes. i

3. This welding process finds innumerable applications, because of the availability of a wide variety of
electrodes.

4. The process can be very well employed for hard facing and metal resistance etc.

5 Joints (e.g., between nozzles and shell in a pressure vessel) which because of their position are
difficult to be welded by automatic welding machines can be easily done by this

6. The welding equipment is portable and the cost is fairly low.

Limitations:

1. Due to flux coated electrodes, the chances of slag entrapment and other related defecis are more
as compared to MIG and TIG welding. O
2. Duo to fumes and particles of slag, the arc and metal transfer is not very clear and thus welding
control in this process is a bit difficult as compared to MIG welding.

3. Due to limited length of each electrode and brittle flux coating on it, mechanization is difficult.

4, In welding long joints (e.g., in pressure vessels), as one electrode finishes, the weld is to be
progressed with the next electrode. Unless properly cared, a defect (like slag inclusion or insufficient
penetration) may occur at the place where welding is restarted with the new electrode

5. The process uses stick electrodes and thus it is slower as compared to MIG welding.

O

Applications: (a) Building and Bridge construction (b) Automotive and aircraft industry, etc. (c) boiler

and pressure vessel fabrication (d) Ship building (e) Pipes and (f) Penstock joining

Explain Carbon Arc Welding Process? 6M

In this process, a pure graphite or baked carbon rod is used as a non-consumable electrode to create
an electric arc between it and the workpiece. The electric arc produces heat and weld can be made
with or without the addition of filler material.

In single electrode arc welding, an electric arc is struck between a carbon electrode and the
workpiece. Welding may be carried out in air or in an inert atmosphere. Direct current straight polarity

(DCSP) is preferred to restrict electrode disintegration and the amount of carbon going into the weld




. metal. This process is mainly used for providing heat source for brazing, braze welding, soldering and
heat treating as well as for repairing iron and steel castings. It is also used for welding of galvanized

steel and copper.

I 2
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meial

| N

! A ' Insulated copper

| §cCatle ﬁi;;:gfd jp Crater  Le=* plei ‘

Generalor

|
 Figure :  Carbon Arc Welding

Arc Welding Equipment:l

1.Arc welding power source: Both direct current (DC) and alternating current (AC) are used for

electric arc welding, each having its particular applications.
]

@Welding cables: These |are required for conduction of current from the power source through the
1 .
electrode holder, the arc, t;he workpiece and back to the welding power source. These are insulated

]

copper or aluminium cables.

|

3. Electrode holder: Itis usled for holding the electrode manually and conducting current to it.

*4. Welding Electrodes: An electrode is a piece of wire or a rod of a metal or alloy, with or without

coatings. An arc is set up |between electrode and work piece. Welding electrodes are classified into

following types.




(a) Consumable electrode: It is made of different metals and their alloys. The end of this electrode

=

starts melting when arc is struck between the electrode and workpiece. Thus consumable electrode

itself acts as a filler metal.

(i) Bare electrodes: Bare electrodes consist of a metal or alloy wire without any flux coating on them.

These produce the welding of poor quality. These are cheaper than coated electrodes. These are

generally used in modern welding process like MIG welding.

(ii) Coated electrodes: Coated electrodes have flux coating which starts melting as soon as an

electric arc is struck. A metallic core is coated with some suitable material. The material used for core
is mild steel, nickel steel, chromium molybdenum steel, etc. One end of the coated core is kept bareO
for holding.

*Functions of Coatings: To prevent oxidation. Forms slags with metal impurities. It stabilizes the arc.

Increases deposition of molten metal. Controls depth of penetration. Controls the cooling rate. Adds

alioy elements to the joint :

Electrode Size: Electrodes are commonly made in lengths 250 mm, 300 mm, 350 mm, 450 mm, and

the diameters are 1.6 mm, 2 mm, 2.5 mm, 3.2 mm, 4 mm, 7 mm, 8 mm and 9 mm.

O

(b) Non-consumable electrodes: They are made up of high melting point materials like carbon, pure

tungsten or alloy tungsten etc. These electrodes do not melt away during welding. But practically, the
electrode length goes on decreasing with the passage of time, because of oxidation and vaporization
of the electrode material during welding. The materials of non-consumable electrodes are usually

copper coated carbon or graphite, pure tungsten, thoriated or zirconiated tungsten.

5. Hand Screen: Hand screen used for protection of eyes and supervision of weld bead.

6. Chipping hammer: Chipping Hammer is used to remove the slag by striking.

7. Wire brush: Wire brush is used to clean the surface to be weld.




L4

. 8. Protective clothing: Oplerator wears the protective clothing such as apron to keep away the

exposure of direct heat to the body.

Effect of Arc Length: Arc length is the distance from the tip of the electrode to the bottom of the arc.
It should vary from 3 to 4 mm. In short arc length, the time of contact will be shorter and will make a

wide and shallow bead. The penetration is low as compared {o long arc lengths.

Arc blow: It is the, usua\lh}I unwanted, deflection of the arc during arc welding. There are two types

of arc blow commonly known in the electric welding industry

Magnetic arc blow: It is the deflection of welding filler material within an electric arc deposit by a
build up of magnetic force surrounding the weld pool. It occur because of Workpiece connection,

|
Joint design, Poor fit-up, Irr.?proper settings, Atmospheric conditions etc.,
|

(b) Thermal arc blow: It isjwidely attributed to variations in resistance within the base metal created

by the weld pool as it is| moved across the workpiece. It occur because of Improper surface
preparation, Improper travel speed efc., Thermal arc blow is not as severe as magnetic arc blow, but

can still leave undesirable defects in the weld deposit.

a |
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Topics beyond syllabus

Advance casting process

Ref: https://www.machinemfg.com/types-of-casting/

Lost foam casting

What is lost foam casting {(also known as solid casting)

It is a new casting method that a combination of paraffin or foam models similar to
the size and shape of the casting to form a model cluster. After brushing and drying
the refractory coatlng, it is buried in dry quartz sand to vibrate. Pouring under
negative pressure to vaporize the model, the liquid metal occupies the model
position, and is Tormed after solidification and cooling.

Technological process:
Pre-foaming — Foaming molding — Dip coating — Drying — Modeling — Pouring —
Falling sand — Cleaning




Step 7 — Completed Castihg

Step 5~ Compactioh
Step 6~ Casting

Technical characteristics:

1. High precision casting, no sand core, reducing processing time.
2. No parting surface, flexible design and high degree of freedom.
3. Clean production without polfution.
4. Reduce investment and production costs.

Applications:

It Is suitable for the production of various sizes of precision castings with complex

structures. There are no restrictions on the types of alloys and the production O
batches. Such as gray cast iron engine box, high manganese steel elbow and so on.

Continual casting

What is continual casting

It is an advanced casting method. Its principle is to continuously pour molten metal
into a special metal mold called a crystallizer. The solidified (crusted) casting is
continuously pulled out from the other end of the mold, and it can obtain any length
or specific length of casting.
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Technological process:
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Technical characteristics:

1. Because!the metal is rapidly cooled, the crystals are dense, the structure is
uniform, and the mechanical properties are good.

2. Save meFal and improve yield.
| 3. Simplified procedures, eliminating modeling and other procedures, thus
| reducingilabor intensity and greatly reducing the required production area.

4, Contlnualcastmg production is easy to realize mechanization and automation

and |mprove production efficiency.
Applications:




| ~

Continual casting can be used {o cast steel, iron, copper alloys, aluminum alloys,
magnesium alloys and other long castings with constant cross-sectional shapes,
such as ingots, slabs, rod billets, pipes, etc.

HIGH ENERGY RATE FORMING PROCESSES

In these forming processes large amount of energy is applied for a very short interval
of time. - Many metals tend to deform more readily under extra — fast application of
load which make these processes useful io form large size parts out of most metals
including those which are otherwise difficult — to — form.

Parts are formed at a rapid rate, and thus these processes are also called high —

velocity forming processes. | There are several advantages of using these forming
processes, & like die costs are low, & easy maintenance of tolerances, & possibility

of forming most metals, # and material does not show spring-back efiect. 1 Production

cost of components by such processes is low. | Limitation of these processes is the O
need for skilled personnel. - - - -

There are three main high energy rate forming processes: 1. Explosive forming 2.
Magnetic forming 3. Eleciro hydraulic forming

Explosive Forming | Explosive formir;g, is distinguished from conventional forming in
that the punch or diaphragm is replaced by an explosive charge. ] Explosives used
are generally high — explosive chemicals, gaseous mixtures, or propeliants.

Factors to be considered while selecting an HERF process:

» Size of work piece

* Geometry of deformation

» Behavior of work material under high strain rates

» Energy requirements/ source

» Cost of tooling / die

* Cycle time O
» Overall capital investment

 Safety considerations

Electro Magnetic Forming] Process is also called magnetic pulse forming and is mainly used for
swaging type operations, such as fastening fittings on the ends of tubes and crimping terminal ends
of cables. | Other applications are blanking, forming, embossing, and drawing

Electro Hydraulic Forming 9 Electro hydraulic forming {(EHF), also known as electro spark forming, is
a process in which electrical energy is converted into mechanical energy for the forming of metallic
parts. 6 A bank of capacitors is first charged to a high voltage and then discharged across a gap
| between two electrodes, causing explosions inside the hollow work piece, which is filled with some
suitable medium, generally water
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MANUFACTURING TECHNOLOGY

Problem on Foundrv (Unit-1)

Prob.1: Design a split pattern for gun metal sleeve (see the below Fig.} assuming shrinkage, draft allowances and machining

allowances of 2 mm for hole only

7
_—Lm—l*:— ¢ 200 —-——-—'

Golition: For gun metal shrinkage allowance is 12 mm/m

¢ 80

— o —
A

Shrinkage allowance for various dimenslons :
Dimensions, mm Allowance, mm Final size, mm
200 200 x 0.012 =24 2024
120 120x0.012=15 1215
80 80x0012=1 81.0
40 40 x 0012=05 405
30 30x0.012 =04 30.4

i
Provide draft allowance of 20 mm/metre.

Draft for 121.5 mm ; lz-é]é X 0.02 = 1.2 inm on either side of parting line.

Draft for 81 mm; % x 0.02 = 0.8 mm on either side of parting line.

Considering the rnachlningz allowance of 2 mm,
The size of hole = 40.5 -? = 38.5mm

Fillet radius of 5 mm is provided at the comers.
Dimensions of split patteml‘ for gun metal sleeve is shown in Fig.
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Fig. - :SPLIT PATTERN (all dimensions are in mm)




Prob.2: The casting shown in below fig.(a} is to be made in plain carbon steel using a wooden pattern. Assuming only
shrinkage allowance, calculate the dimensions of the pattern.
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Sol: For steel the shrinkage allowance is 21 mm/m O

For dimension 200, allowance is 200 x 21.0/ 1000 = 4.20 mm

For dimension 150, allowance is 150 % 21.0/ 1000 = 3.15 =3.20 mm
For dimension 100, allowance is 100 x 21.0 / 1000 =2.10 mm

For dimension 80, allowance is 80 x 21.0/ 1000 = 1.68 = 1,70 mm

The pattern drawing with required dimensions taking shrinkage into account is shown below in fig. (b)

@B1.7
. 7
102.1 1982
A }— 2042 *{ O

(b)

) Double shrinkage allowance is to be provided on the pattern dimensions
ing the metallic pattern, which would ultimately be used for moulding to ta;
the actual metal cast as well as the shrinkage of the pattern metal, This is
example.

if it is to be used for cast-
}{e care of the shrinkage of
illustrated in the following

Prob.3: The casting shown in below fig.(a} is to be made in plain carbon steel using an Aluminum pattern (master pattern),
calculate the dimensions of the wooden pattern which is to be used for making the aluminum pattern. What will be the
pattern dimensions if all the surfaces of the casting need to be machined?
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Sol

for aluminium the shrinkage ailo i i
21.0 mm/m. The total shrinkage = 13.0 + 21.0gm 34.0‘:::1331118 130 mm/m. For pleta catbon sted], 1t

For dimension 200, allowance is 200 x 34.0 /1000 = 6.80 mm

For dimension 150, allowance is 150 x 34.0 /1000 = 5l10 mm
O For dimension 100, allowance is 100 x 34.0 / 1000 = 3.40 mm

For dzrpensiqn 80, allowance is 80 x 34,0 / 1000 = 2.72. mm

The final dimensions of he wooden pattern for making the sluminium master patiem are shown in Fig, ().
The pattemn allowance appllied for this wooden pattern is called double shrinkage allowance.

i @82.7
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{c)

Machining allowance for bore ; 3 mm
Machining allowance for all surfacqs =3 mm
Machining allowance for cope side =6 mm

¥
]




The dimension 80, 80 + 2%x3=86mm
The dimension 100, 100 +3 + 6 =109 mm ,
The dimension 150, 150 + 3+3=156mm

Parting
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' Il ' T —TT
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‘ I | 1 [ lf ‘
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l’ 5 r—--———-;—o—-——-_——.——l3~:—————
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allowance
A -—— @80 ——=
- 211 > 4

Fig. (d): Pattern afier providing machining allowance (all dimensions in min)

The dimension 200, 200 + 5.5 +5.5=211 mm
The final dimensions are shown in Fig. (d})

Prob.4: For continuation of above problem (3}, provide draft allowance to the pattern shown in above Fig.{d) which includes
machining allowance.

Sol: The fig, (d) is given below simply

t— B74— | QO

-
-l?.
a
4
I e
—
R e

. - -
:“{q’\‘ - TR e : R ~"‘:. . (. -
3

211
Simple Fig.{d] with machining allowances

The draft angle is 0.75° for extemal details and 1¢ for internal details.

Draft need to be provided only for the dimensions that are perpendicular to the parting
109-mm size the taper required is

Tine. Hence, fora




external = 109 x tan (0.75) = 1.4268 = 1.40 mm
internal = 109 x tan (1.00) = 1.9026 = 1.90 mm

Based oh those dimensipns, the sizes are the following
The bore dimension =74 —~2 x 1.90=70.20 mm

2138 Parting
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Fig. (e} Machining allowances with Draft Allowances
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NARASARAOPET ENGINEERING COLLEGE (AUTONOMOUS): NARASARAOPET
DEPARTMENT OF MECHANICAL ENGINEERING
II B.TECH II - SEMESTER ASSIGNMENT TEST - I, MARCH- 2022

SUBJECT: Manufacturing Technology

DATE: 30-03-2022

Q.No. Questions Course Knowledge level | Marks
Outcome | as per Bloom’s
Taxonomy
(CO)
1 Rephrase casting process and Qutline the 1 Understanding 5
steps involved in making a casting (X2)
List the advantages, limitations and 1 Analyzing (K4) 5
O 2 Applications of Metal Casting process
h List the materials used for making patterns 1 Analyzing (K4) 5
and also give advantages, limitations and
3 applications| of each one.
Explain different pattern allowances and 1 Evaluating (K4) 5
4. | explain any three types of patterns which
are commoﬁly used.
5 What are the elements of Gating system and 1 Understanding 5
Explain them in detail? (K2)
Explain Investment Casting step by step 1 Analyzing (K4) 5
p with neat sketches, Advantages &amp;

applications




Rephrase casting process and Outline the Understanding
steps involved in making a casting K2)
List the advantages, limitations and Analyzing (K4)
Applications of Metal Casting process
List the ‘advantages, limitations and Analyzing (K4)
Applications of Metal Casting process
List the materials used for making patterns Analyzing (K4)
and also give advantages, limitations and
applications of each one.
List the materials used for making patterns Analyzing (K4)
and also give advantages, limitations and
applications of each one.
Explain different pattern allowances and Evaluating (K4)
explain any three types of patterns which
are commonly used.

!
Explain different pattern allowances and Evaluating (K4)
explain any three types of patterns which
are commonly used,
What are the elements of Gating system and Understanding
Explain them in detail? (K2)
What are the elements of Gating system and Understanding
Explain them in detail? (K2)
Explain Investment Casting step by step Analyzing (K4)
with neat sketches, Advantages &amp;
applications
Rephrase casting process and Outline the Understanding
steps involved in making a casting X2)
Explain Investment Casting step by step Analyzing (K4)

with neat |sketches, Advantages &ammp;
applications




NARASARAOPETA ENGINEERING COLLEGE (AUTONOMOUS): NARASARAOPET

DEPARTMENT OF MECHANICAL ENGINEERING

II B.TE:}CH II-SEMESTER I-MID EXAMINATION, APRIY.- 2022

Subject: MANUFACTURING TECHNOLOGY

Date 28-04-2022

Duration ; 9¢ Min Max Marks: 25M
i
Answer All Questions
Q.No Questions Course Knowledge | Marks
Outcome | Level as Per
(CO) Bloom's
Taxonomy
1 a) Explain any five Casting defects with neat sketches along| CO1 Evaluating 10
with their causes and remeadies. (K5)
b) Explain Shell Moulding process with neat sketches. Also
mention advantages, disadvantages and applications.
= I . . . .
O a) The voltage length characteristic of a direct current arc is
given by V=20+40L where L is the length of arc in cm. The | CO2 Evaluating 10
power source characteristic is approximated by a straight line (K3)
2 with an open circuit voltage is 80volts and short circuit
current is 1000 Amp. Determine the optimum arc length and
the corresponding arc power
b) Explain the types of Oxy Acetylene flames in gas welding
with neat sketche&lz.
3 Explain Spot Welding process with neat sketches. Also| CO3 Evaluating 5
mention advantages, disadvantages and applications of K5)
Resistance spot welding.




NARASARAOPE’I;‘ ENGINEERING COLLEGE (AUTONOMOUS): NARASARAOPET
DEPARTMENT OF MECHANICAL ENGINEERING
II B.TECH II - SEMESTER ASSIGNMENT TEST - II, MAY- 2022

SUBJECT: Manufactlllring Technology

DATE: 25-05-2022

Q.No. Questions Course | Knowledge level | Marks
f Outcome | as per Bloom’s
' Taxonomy
1 (CO)
|
I | What is Thermit welding? Explain the 3 Applying (K3) 5
process. Also list any Three advantages and
limitations.
6 2 | Which welding technology out of TIG/MIG 3 Applying (K3) 5
welding uses non consumable electrode?
Explain thati»process with neat diagram,
Differentiate between brazing and 3 Evaluating (K4) 5
3 soldering techniques and give their
applications.
4 | Differentiate between hot working and 4 Evaluating (K4) 5
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What is Thermit welding? Explain the Applying (K3)

process. Also list any Three advantages and

limitations.

Which welding technology out of TIG/MIG Applying (K3)

welding uses non consumable electrode?

Explain that process with neat diagram,

Which welding technology out of TIG/MIG Applying (K3)

welding uses non consumable electrode?

Explain that process with neat diagram.

Differentiate between brazing and Evaluating (K4)
soldering techniques and give their
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Differentiate between brazing and Evaluating (K4)
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Differentiate between hot working and Evaluating (K4)
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Differentiate between hot working and Evaluating (K4)
cold working process

Explain about forging operations and its Applying (K3)

principles.

What is Thermit welding? Explain the Applying (K3)

process. Also list any Three advantages and

limitations. I
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Subject; MANUFACTURING TECHNOLOGY Date 23-06-2022
Duration : 90 Min Max Marks: 25M
Section: A& B
Answer All Questions

Q.No Questions Course | Knowledge | Marks

Qutcome | Level as Per

(CO) Bloom's
Taxonomy

1 Explain principle of Laser Beam Welding with neat CO3 Evaluating 5

sketch. Give its advantages, disadvantages and (K5)
applications.
a) Define term  Recrystallization .States its
62 significance in metal forming CO4 Evaluating 10
b) Explain the pfinciple of rolling with a neat sketch (K5)
|
3 a) Give the classification of Extrusion process and CcOs5 Evaluating 10
Explain impact extrusion with a neat sketch (KS)

b) Explain wire drawing with a neat sketch
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1 | Explain principle of Laser Beam Welding with neat co3 Evaluating 5

sketch. Give its| advantages, disadvantages and (KS)
applications. J
c) Define term  Recrystallization .States its
) significance 1n metal forming CO4 Evaluating 10
d) Explain the plrmmple of rolling with a neat sketch (K5)
3 c) Give the clalssiﬁcation of Extrusion process and CO5 Evaluating 10
Explain impat'ct extrusion with a neat sketch (K5)

d) Explain wireldrawing with a neat sketch
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II B.Tech II Semester Regular Examinations, July-2022

Sub Code: R20ME2203 MANUFACTURING TECHNOLOGY
Time: 3 hours {ME) Max. Marks: 70
Note: Answer All FIVE Questions.
AlLl Questions Carry Equal Marks {5 X 14 = 70M)

Q.No Questions KL | CO | Marks
f UNIT-I
i)Why is it important to provide a means of venting gases from the mold | K3 | CO1]| [7]
cavity.
2 | i)What are the different types of patterns. Explain with neat sketch K2 |CO1| [7]
1
- ! OR
I) Explain the centrifugal casting process with a neat sketch K2 |co1l| [7]
b | ii)What are the e?dvantages, limitation and applications of investment casting. | K2 | CO1| [7]
| . UNIT-II
C i)Describe the oxy-acetylene gas welding technique and give the applications. | K2 | CO2| [7]
T 4 | f))What are the I;n'nds of joints that are normally employed for welding K2 |COo2| [7]
processes. Give their sketches.
2 ' OR =
i)What is arc blow. What are the measures to be taken to avoid arc blow. K2 [CO2| [7]
b
ii)Categorize in detail welding defects and their causes and remedies. K2 jCco2| [7]
UNIT-1II
i)Why is cleaning of metal important for successful resistance welding. K3 |CO3| [7]
Explain.
8 if)What is meant by edge preparation. Show neat sketches of various edge K2 | CO3| [7]
preparations.
3 - . OR
b‘ﬂjDiscuss the TIG welding process and its applications. K2 | CO3 [7]
)’ijWith sketch, explain the laser beam welding process .Mention advantages | K2 | CO3 | [7]
' e ~ [ and limitation of laser welding also give application.
vl
UNIT-IV
i)Write a note on (2) Strain hardening (b) Recrystallization. K2 |CO4 | [7]
- a | if)What are the|main characteristics of hot working as compared with cold | K3 | CO4 | [7]
4 working Process.
? OR
Lx| DExplain the cohcept of theory of rolling. K2 |co4| [7]
ii)Explain the various forging operations and list the forging defects. K2 | Co4 [7]
UNIT-V
1)With a neat sketch, explain hydrostatic extrusion. K2 |CO5| [7]
a | ii)Write a note o;n impact extrusion and list the advantages of impact extrusion | K2 | CO5 | [7]
5 over other extrusion processes.
| OR
b DIlustrate wire drawing and Tube drawing. K2 |CcO5| [7]
ii)Distinguish between bending and drawing in sheet-metal operations. K2 | CO5| [7]
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Subject Code: R16ME2205
II B.Tech II Semester Regular Examinations, April-2018.
MANUFACTURING TECHNOLOGY

(ME)
Time: 3 hours Max Marks: 60
Question Paper Consists of Part-A and Part-B.
Answering the question in Part-A is Compulsory & Four Questions should be answered from Part-B
All questions carry equal marks of 12,
PART-A
1. (@) Write few applications of Casting process
(b) Define the terms Casting yield and Chill
(c) What is flux? Why it is essential to use in some welding situations?
(d) What are the materials used for making Resistance Welding Electrodes?
O (e) List the applications of Forging.
(f) What is the difference between bloom and billet?
[2+2+2+2+2+2]
ART-B
! 4X12=48
2. (2) What is Pattern A!llowance? Explain varions pattern allowances [6]
(b) Explain the effect of Ingredients of Moulding sand on the Properties of Mouid, [6]
3. (a) Explain Tnvestment Casting method with a snitable sketch [6]
(b) What are the designé considerations of a gating system for Casting? i [6]
) 4, () Describe the Prmc1p1e of Oxy-fuel gas cutting [6]
O (b) Explain different Weldmg defects with their Causes and Remedies [6]
5. (2) What is submerged Arc Welding? Explain with a neat diagram [6]
(-'b) Define Resistance welding. Write about Resistance Butt welding [6]
" 6. (a) Explain various types of Rolling Mills with suitable diagrams [6]
(b) Differentiate between hot working and Cold working. [6]
!
7. (a) Explain with sketches the Direct and indirect extrusion Processes [6]
= (b) Write about Wire drawmg Method in detail. [6]
koo
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Code No: RT22(?33 SET -1

IB. Téch I1 Semester Regular/Supplementary Examinations, April/May-2017
PRODUCTION TECHNOLOGY
(Mechanical Engineering)
Time: 3 hours Max. Marks: 70

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answer ALL the question in Part-A
3. Answer any THREE Questions from Part-B

PART -A

1. a) List the basic ingredients of moulding sand and their purpose
b) Explain the term weld ability. Give two examples of wicldable metals/alloys
¢) Define the term forge ability and state the commonly used test for its assessment
6 d) What are the advantages of special casting processes over sand casting process?
¢) Differentiate between cold working and hot working
f) Differentiate between oxy-acetylene and air-acetylene welding (3M-+4M-+4M-+4M-+4M+3M)

PART -B

2. a) What are the functions of gating and rise ring?
b) Describe various materials used for making patterns. What are its merits and
demerits
¢) What are the basic requirements of core sand? How does it differ from the
moulding sand? (5M+6M+5M)
i
3. Explain in,ldetail various process steps in investment casting process giving process details,
process capabilities and their applications (16M)

4. a) Give a brief account of classification of welding processes?
6 b) Explain TIG welding process variables and enumerate its advantages (6M+10M)

5. Describe in detail any two resistance welding processes with neat sketches their advantages,
disadvantages and applications (16M)

6. a) Describe the principle of rolling. Write the various kinds of rolling mills along with
their ap;:llications
b) What are the types of power hammers available and explain the pneumatic
hammeil“ with a neat sketch (8M+8M)
7. a)What is-!springback effect in metal beading? Explain.
b) Explain|blow moulding process with help of sketches (6M+10M)
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Code No: RT22033 SET -3

1I B. Tech II Semester Regular/Supplementary Examinations, April/May-2017
PRODUCTION TECHNOLOGY
(Mechanical Engincering)
Time: 3 hours Max. Marks: 70

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answer ALL the question in Part-A
3, Answer any THREE Questions from Part-B

PART -A

1. a) Differentiate between casting and pattern
b) Differentiate between brazing and braze welding
¢) Define the term spring back

O d) How hot working is predicted in terms of stress strain in formability
e) Discuss in brief open die and closed die forging
) Explain about stretch forming. (AM+4M+3M-+4M-+4M+3M)
PART -B.

2. a) Classify the types of patterns and sketch any three of them
b) What is core and explain how to make a core? (8M+8M)

3. Explain in \detail various process steps in investment casting process giving process details,
process capabilities and their applications (16M)

4, a) Describe;metal inert Gas arc welding process with a neat sketch.

b) Briefly e}cp]ain on butt welding process (8M+8M)

5. Discussin c:ietail plasma welding and laser welding. Also list their applications. (16M)

O 6. Explain with sketches impact extrusion and hydrostatic extrusion. Also list out product
applications of each process . (16M)

7. a) Explain the transfer moulding process
b) Why screw injection moulding machine is better than a ram type injection moulding
machine? (6M+10M)
I
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Code No: RT22(!)33 SET -1

II B. Tech II Sernester Regular Examinations, April/May — 2016
PRODUCTION TECHNOLOGY
{Mechanical Engineering)
Time: 3 hours Max. Marks: 70

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answer ALL the question in Part-A
3. Answer any THREE Questions from Part-B

PART -A
1. a) What are the required properties of good molding sand? (4M)
b) Explain solidification of pure metals in casting. (3M)
O ¢) List the advantages and disadvantages of gas welding. (4M)
d) Define soldering and name the types of soldering operations. (4M) O
e¢) Give the causes and remedies of rolling defects. (4MD)
f) What is spring back effect? How to prevent it? (3M)
PART -B
2, &) Definei gating ratio and differentiate between pressurized and un-pressurized (8M)
gating systems,
b) List out and explain various pattern allowances with sketches, (8M)
3, a) Explai? cupola furnace with neat sketch and give the reactions takes place at (10M)
different stages of the furnace.
b) What V;Vill be the solidification time for a 1200 mm diameter and 33 mm thick (6M)
casting of aluminum if the mould constant is 2.2 sec/mm”?
4. a) Exp]ai:n the characteristics of welding joints. (TM)
b) The arc length characteristic of a D.C arc is given by V=24+4L, where V is the (9M)
. voltagg in volts and L is arc length in mm. The static volt-ampere characteristic of
the power source is approximated by a straight line with a no load voltage of 30 V
O and a short circuit current of 600 A.
5. a) Explain the design guidelines of welded joints. (8M) O
b) What is brazing? Explain the types of brazing with applications. 8M)
6. a) What is strain hardening? Explain its mechanism. (6M)
b) What § extrusion? Discuss the types of extrusion with sketch. Also list the (10M)

advanltages, limitations and application of each type of extrusion process.

7. a) Whatlare thermoplastic materials? How do they differ from thermosetting plastics?  (8M)
b) Explain Stretch forming and hydro forming operation with neat sketch mentioning (8M)
their ;Ilpplications.

lofi
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Code No: RT22033 SET -3

Time: 3 hours

11 B. Tech IT Semester Regular Examinations, April/May — 2016
PRODUCTION TECHNOLOGY
(Mechanical Engineering)

Max. Marks: 70

b)

c)
d
e)

b)

b)

Wl

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answer ALL the question in Parf-A
3. Answer any THREE Questions from Part-B

PART -A

Discuss briefly the influence of molding sand on sand properties.
Give the causes and remedies for the following casting defects:
i. Blow hole it, Misrun
What i$ neutral flame? Give the reactions and applications of it.
What is brazing? Give the applications of brazing.
Give the causes and remedies of forging defects.
Explain the following operations
i. Nibbling ii. Perforating  and iii. Trimming
PART -B

Grey dast Tron block of size 200X100x10 cubic cm is to be cast in a sand mould.
Shrinkfage allowance for pattern making is 2 %. Find the ratio of volume of the
pattern to the volume of the casting. Also for the same problem, find the ratio if
the block is steel. Give your comment on the problem.

List out and explain various pattern materials with applications.

Briefly explain investment casting with neat sketch. Also give its limitations and
applications.

Compare the solidification times for castings of three different shapes of same
yolum: Cube, cylindrical (with h=d) and spherical.

List th;e advantages and limitations of D.C and A.C power sources in arc welding,.
How to designate an electrode? Explain in detail.

List oilt and explain the causes and remedies for welding defects.
Explain the principle, limitations and applications of explosive welding.

Explajn the step by step procedure to be followed for powder metallurgy
technique. Give the advantages, limitations and applications of powder metallurgy
technique.

Enumerate the differences between hot working and cold working processes.

Defin'c plastic. Explain the characteristics of plastic materials.

Explz;fin metal spinning and shear spinning operations with suitable sketches. Also
mention their applications.

WWW . MANARESULTS . CO. IN
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Code No: RT22033 SET -1

l II B. Tech II Semester Regular Examinations, May/June - 2015
PRODUCTION TECHNOLOGY
(Comm. to ME,AME)
Time: 3 hours . Max. Marks: 70
"Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answer ALL the question in Part-A
3. Answer any THREE Questions from Part-B

s

PART -A

1 a) Listof different types of pattem used for casting? (3M)

b) What is the function of risers in casting? 4M)

¢) Classify the welding processes? (4M)

d) Define the term weldability with example? (4M)

) Explain hot working process? 4M)

1) Deﬁine the process of blanking with a neat sketch? (3M)
PART -B

2 a) Give indetail the flow chart followed in preparation of sand casting? (8M)

b) Define gating ratio? lilustrate the steps involved in designing a gating system?  (8M)

3 a) Define freezing ratio. Calculate the pouring fime required for complete filling  (8M)
of n"lould?
b) Calculate the size of a cylindrical riser(height and diameter equal) necessary to  (8M)

.

feed asteel slab casting 25 x 25 x Scm with a side riser, casting poured

horizontally in the mould. Use caine’s equation and take constants a=0.1,
b=0.03, c=1.0

4 a) Def‘me welding. What are different welding joints and their characteristics? (8M)

b) List out the advantages, limitations and applications of welding? (8M)
5 a) Withneat sketch explain explosive welding and electron beam welding. (8M)
b) Wl‘liat are the destructive and nondestructive methods of testing the welded (3M)
joi?ts with examples?
|
6 a) Explain briefly the mechanism of plastic deformation in metals and alloys? (8M)
b) Deirive the expression for power required in rolling process. {8M)
7 a) Whatare the various ways in which presses can be classified? Explain one (8M)

pr%:ss work in detail.
b) What are thermoplastics? Explain with neat sketch injection molding process.  (8M)

WWW . MANARESULTS . CO. IN
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Code No: RT22033 .

. I B. Tech 1I Semester Regular Examinations, May/June - 2015
PRODUCTION TECENOLOGY
(Comm. to ME,AME)
Time: 3 hours Max. Marks: 70

Note: 1. Question Paper consists of two parts (Part-A and Part-B)

2. Answer ALL the question in Part-A
3. Answer any THREE Questions from Part-B

e A

PART -A
1 &) Listout materials used for pattern making. (3M)
b) Tilustrate with example the functioning of core prints in casting process. (4M)
O ¢) What are different types of flames? (4M)
d) What are the defects in welding? (4M)
e) Explain extrusion process? ) (4M)
) Defuiw the process of coining? {3M)
: PART -B
2 a) How|many types of patterns are there? Explain them with neat sketches. {(8M)

b) Define gating ratio? Illustrate the steps involved in designing a gating system. (8M)

3 a) Withi neat sketch explain the principle and working of cupola furnace. {8M)

b) Illus;trate with example the solidification process of pure metals and alloys. (8M)

4 a) Describe in detail all the types of arc welding with figures. (8M)

b) List {out the advantages, limitations and applications of welding. (8M)

6 5 a) Exp%ain different types of resistant welding. Explain with neat sketchanyone  (8M)

. b) t\{’plfa.t are the destructive and nond;structive methods of testing the welded (8M)

joimis with examples?

6 a) Distinguish between hot working and cold working processes with suitable (8M)
examples and figures.
b) What is meant by bulk deformation? Explain different types of forgings with  (8M)
neat sketches.
7 a) Derive an expression for forces and power required for piercing process. (8M)
b) Listidifferent types of Plastics, and processing methods of plastics. (8MD)
1of1
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i NARASARAOPETA
NEC ENGINEERING COLILEGE

AUTONOD MNOTIS)

DEPARTMEMNT OF MECHANICAL ENGINEERING
(R20) 2020 BATCH IT B.TECH II SEMESTER RESULTS AFTER REVALUATION JULY - 2022

BRANCH: ME SECTION-B

nch / s SubCode | SubName ' Regtd. Attnd. Pass Fail | Pass %. Faculty Name—. _ .| __

ME28-:..Subjact Wise—- T e e T
R268CC2201 |TECHNICAL AND COMMUNICATIVE ENGLISH - ITT 54 54 54 ] 100.0e |A.Aparna
R26CC2202 |COMPLEX VARIABLES PROBABILITY AND STATISTICS 54 54 54 2 160.080 |Dr.N. Ravi Babu

- R2OME2203 |MANUFACTURING TECHNOLOGY - 54 54 54 [} 100.8@ |Dr.M.Sreenivisa Kumar

R20ME2204 |APPLIED THERMODYNAMICS 54 54 52 2 96.3e |P.sravani .
R2@ME2205 |KINEMATICS OF MACHINERY 54 54 52 3 96.38 |T.Ashok Kumar
R28ME22L1 |MACHINE DRAWING LAB 54 54 53 1 98.15 |A.Pavan Kumar
R28ME22L2 |APPLIED THERMODYNAMICS LAB 54 54 54 9 188.e@ | R.Chinna Rao
R26ME2112 |MANUFACTURING TECHNOLOGY LAB 54 54 54 0 160.06 |T. Ashok Kumar
R26ME221.3 |METROLOGY AND INSTRUMENTATION LAB 54 54 54 ) 100.ee |T.Ashok Kumar
R20ME225C1 [COMPUTER AIDED ENGINEERING LAB 54 54 54 [ 100.88 |P.Sravani

CONTROLLER OF EXAMINATIONS . i : .o CHIEF CONTROLLERIOF EXAMINATIONS®
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NARASARAOPETA ENGINEERING COLLEGE (AUTONOMOUS) :: NARASARAOPET

(R16) 17 BATCH II B.TECH II SEMESTER EXAMINATIONS APRIL,/ MAY 2019 - RESULT ANALYSIS
AFTER REVALUATION
Branch : II B.TECH II SEM ME - A SECTION

o

Branch/Se Subject Code | Subject Name Regtd. | Attnd. Pass Fail Pass %
c Faculty Name
Branch : II B.TECH IT SEM ME - A SECTION 52 51 28 23 54.9
Subject wise Regtd. | Attnd. | Ppass Fail Pass %
R16CC2291  |PUSINESS MANAGEMENT CONCEPTS FOR 52 52 52 e 100  |T.MALLIKHAJUNA RAO
ENGINEERS .
. QUANTITATIVE APTITUDE AND REASONING-TI
R16CC22MNCL (NON-CREDIT MANADATORY COURSE) 52 52 52 e 100 M.PAVAN KUMAR
R16ME2202 THEORY OF MACHINES-I 52 52 46 6 88.46 |[T.ASHOK KUMAR
R16ME2203 APPLIED THERMODYNAMICS 52 52 29 23 55.77 |J3.pavanu sai
R16ME2204  [IVDRAULIC MACHINERY AND PNEUMATIC 52 52 49 3 94.23 [M.VENKANNA BABU
YSTEMS _ : _
R16ME2205 MANUFACTURING TECHNOLOGY 52 51 46 5 96.2 |P.SURESH BABU
RIGME22L1 APPLIED THERMODYNAMICS LAB 52 52 52 2] 180 |J.pavanu sai
R16ME22L2 MANUFACTURING TECHNOLOGY LAB 52 52 52 Q@ 100 T.ASHOK KUMAR
R16ME22L3 FM AND HM LAB 52 52 52 @ 1ee [M.VENKANNA BABU
R16ME22MPW MINI PROJECT-I . 52 52 52 a -1609 CH.SEKHAR
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NARASARAOPETA ENGINEERING COLLEGE. (AUTONOMOUS)

: NARASARAOPET

(R16) 17 BATCH II B.TECH II SEMESTER EXAMINATIONS APRIL'/ MAY 2019 - RESULT" ANALYSIS

AFTER REVALUATION

B s

Branch : II B.TECH I SEM ME - B SECTION
SL.NO | Subject Code | Subject Name Regtd., | Attnd, Pass Fail | Pass % §
i ’ : Faculty Name
Branch : II B.TECH IT SEM ME - B SECTION 51 51 34 17 66:67
Subject wise Regtd. | Attnd. Pass Fail Pass %
R16CC2201  |BTNESS MANAGEMENT CONCEPTS FOR 51 51 51 ) 160 | DR.Y.SIVA REDDY
NGINEERS
QUANTITATIVE APTITUDE AND REASONING-T ’
R16CC22MNC1 (NON-CREDIT MANADATORY COURSE) 51 51 | 51 0 108  [M.PAVAN KUMAR
R16ME2202 THEORY OF MACHINES-T 51 51; 43 b8 84.31 |CH.SEKHAR
R16ME2203 APPLIED THERMODYNAMICS 51 51 37 14 72.55 | 3.PAVANU SAI
R16ME2204 :\g?:[s'lc MACHINERY AND PNEUMATIC 51 51 48 3 94,12 |P.KRISHNA SUDHAKAR
R16ME2265 MANUFACTURING TECHNOLOGY 51 51l 50 1hF 1 98.84 |P.SURESH BABU
R16ME22L1  [APPLIED THERMODYNAMICS LAB 51 51 51, 8 186 1| J.PAVANU SAT
R16ME22L2 MANUFACTURING TECHNOLOGY LAB 51 51 51 ) 100 |CH.SEKHAR
R16ME22L3 FM AND HM LAB 51 51 51 o 100  |P.KRISHNA SUDHAKAR
R1I6ME22MPW  |MINI PROJECT-I 51 51 51 @ 100  [CH.SEKHAR
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S NA_RASARAOPE'E‘A
NEC"’" ENGINEERING COILLLEGE
- (AUTONOMOUS)
(R2©) 2621 BATCH XI B.TECH IXI SEM - REGULAR RESULTS - AFTER REVALUATION - MAY - 2023
BRANCH: ME
Branch / sec | SubCode SubName Regtd. | Attnd. | Pass Fail Pass % Faculty Name
ME11 : Overall 63 63 55 8 87.36
ME1l : Subject Wise
—-|  Raecca2e: - - ;?HNICAL AND COMMUNICATIVE ENGLISH - .~ [~ 61" [""27~| 96.83 |MiAVenu Gopal "
COMPLEX VARIABLES PROBABILITY AND
R206CC2202 STATISTICS 63 ‘ 63 59 4 93.65 |A. Apama .
R28ME2203 MANUFACTURING TECHNOLOGY 63 63 | 61 2 96.83 |Dr.D.Suneel” j
R20ME2204 APPLIED THERMODYNAMICS 63 63 55 8 87.38 |KJohan Babuy
R26ME2205 KINEMATICS OF MACHINERY 63 63 62 1 98.41 tAﬂmkkuhar
R2GME22L1 MACHINE DRAWING LAB 63 63 63 %) 168.e0 [R.Chinna Rao / T.N.V.Mahesh Babu
R26ME22L.2 APPLIED THERMODYNAMICS LAB 63 63 63 %] 160.88 |Y.Suvarna Kumar/A.Pavan Kumar
R2BME22L3 MANUFACTURING TECHNOLOGY LAB 63 63 63 8 190.00 |Dr.M.Sreenivasa Kumar/ T.Ashok Kumar
R28ME225C1 COMPUTER AIDED ENGINEERING LAB 63 63 63 a 106,00 D.Raghavendra/ B.Ajay Kumar
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NEC ENGINEERING COLLEGE

(AUTONOMOUS)

DEPARTMEMNT OF MECHANICAL ENGINEERING
(R20) 2020 BATCH II B.TECH IT SEMESTER RESULTS AFTER REVALUATION JULY - 2022

BRANCH: ME SECTION-A
nch / 4 SubCode | subName Regtd. Attnd. Pass | Fail | Pass % Faculty Name
T T [ME20TT st act Wise ) ' ‘

R28CC2201 |TECHNICAL AND COMMUNICATIVE ENGLISH - IT 52 52 51 1 98.e8 |A. Venugopal
R20CC2262 |COMPLEX VARIABLES PROBABILITY AND STATISTICS 52 58 50 8- | 100.00 [Dr.N. Ravi Babu
R2BME2203 |MANUFACTURING TECHNOLOGY 52 52 51 1 98.28 |br.D.Suneel
R29M_EZZG4 APPLIED THERMODYNAMICS o 52 51 50 1. 98.04 [Dr, Babu.R
R2BME2285 [KINEMATICS OF MACHINERY 52 51 48 3 94.12 |M.Venkanna Babu
R26ME22L1 [MACHINE DRAWING LAB 52 52 52 8 160.00 T.Devarajulu Reddy
R2BME22L2 |APPLIED THERMODYNAMICS LAB 52 52 52 5] 106.060 |CH.Sekhar
R2OME21L2 |MANUFACTURING TECHNOLOGY LAB 52 52 52 e 100.80 M.D.Taju
R2BME22L3 |[METROLOGY AND INSTRUMENTATION LAB 52 52 52 5 180.00 |T.Ashok Kumar
R2BME225C1 |COMPUTER AIDED ENGINEERING LAB 52 52 52 %) 18@.88 [Mr.M.Srinivasa Rao

CONTROLLER' OF EXAMINATIONS : = CHIE.F—-:':“CONTROLLER OF EXAMINATIONS
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Course Code; C224

Course Name: MANUFACTURING TECHNOLOGY

Year/Sem: II/HL

External Examination Assessment
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EDETOE §m§ MIEOE IV = Ve, 1y Tve:

CIER PR L T B T e e |

1 6|51 5
2 3] 3 3| 4
3 slal a3
4 41 3 41 3
5 2 11 1 {2
6 3 2] 2 3] 3 3 (3
7 71 s 6 | 6 6] 6 717 5
8 716 6] s 55 4[5
9 4] 4 41 4 4| 4 4[4 4 | 4
10 2 [ 3 313 4] 4 515 4[5
11 6| 6 71 6 6] 7 717
2 2[3 513 413 4| 3 4 |3
é? 717 6 7 6| 7 717
14 | 3[4 413 41 4] 273 4|4
15 5[ 4 5103 4| 4 4| 4 44
16 6|6 6|6 616 66
17 5| 4. 5] 4 - 514 314 4| 4
18 716 6|5 515 415
19 | 716 6 | 7 71 6 6
20 HIE 1 ]2 2 1
21 4] 2 3] 3 412 3|4 4 [ 4
22 4|3 4| 4 4|4 4{ 4 4 |4
23 51 4 513 41 4 4 | 4 4 | 4
24 514 5| 4 41 4 414 4|4
25 6| 7 6 | 7 7.1 6 6
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Rubriecs:
If 50% of the students crossed 50% of the marks: Attainment Level 1
If 60% of the students crossed 50% of the marks: Attainment Lovel 2
If 70% of the students crossed 50% of the marks; Attainment Level 3

1. Enter the question wise marks.

2. Identify the CO of each question.

3. Calculate the maximum marks of each CO.

4. Calculate the CO wise marks obtained by each student.

SLaleulate 50% of maximum marks of each Co.

6XInd number of students crossed 50% of maximum marks for each CO.

7. Find percentage of students crossed 50% of maximum marks for each CO.
. Find the attainment level of each CO as per the above Rubrics.
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Rubrics:

If 50% of the studen,ts crossed 50
If 60°% of the students crossed 50
If 70% of the students crossed 50

1. Enter the question wise marks for m
2. Xdentify the CO of each question.

3. Calculate the maximum marks of
4. Calculate the CO wise marks obtai

each CO based mid exams, assi
ined by each student,

% of the marks: Attainment Level 1
% of the marks: Attainment- Level 2
% of the marks: Attainment Levkl 3

id examinations, assignments & quiz.

5. Calculate 50% of maximum marks of each CO.

6. Find number of students crossed 5
7. Find percentage of students cros:
8. Find the attainment level of eac

0% of maximum marks for each CO.
sed 50% of maximum marks for each CO.
h CO as per the above Rubrics,

gnments and quiz,
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L ] eve * 200 Attainment 90%
evel (Internal * 30%)
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(Mid) + .
(External * 70%) Indirect CO
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1. Copy the Direct CO Attainment Level (Internal) and Direct CO Attainment Level (External) from the previous
sheets and then find the Direct CO Attainment Level,

2. Find Direct CO attainment level using the formula: C .

CO Attainment Level (Internal) * 30% +CO Attainment Level (Exte¥iial) * 70%

3. Copy Indirect CO Attainment Level,

4. Find the CO attainment [evel using the formula:
Direct CO Attainment Level *90% + Indirect CO Attainment Level * 10%
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