Regulation 2023

| ]
Program Structure

Diploma in Mechanical Engineering (Tool & Die)

Program Outcomes( P O06 s )

POs are statements that describe what students are expected to knowtadedddo upon graduating from the program. These relate to the skills,
knowledge, analytical ability, attitude, amehaviorthatstudents acquire throughe program.

The POs essentially indicate what the students can do from suligedtnowledgecquired by them during the program. As such, POs define the
professional profile of an engineeritiglomagraduate.

NBA hasdefined thdollowing seven PO$or anEngineeringliplomagraduate:

PO1: Basic and Disciplinespecific knowledge: Applknowledge of basic mathematics, science and engineering fundamentals and an engineering
specialization to solve the engineenimgblems.

PO2: Problemanalysisidentify and analyse welllefinedengineeringproblemsusingcodifiedstandard methods.

PO3: Design/developmenbf solutions:Designsolutionsfor well-definedtechnicalproblemsandassistwith thedesign ofsystemsomponent®r processed meet
specifiedneeds.

PO4: Engineeringlools,ExperimentationandTesting:Apply modernengineeringoolsandappropriatéechniqueio conductstandardestsandmeasurements.

PO5: Engineeringoracticedor society,sustainabilityandenvironmentApply appropriatéechnologyin the contextof society,sustainability environmentnd
ethicalpractices.

POG6: Project Management: Use engineering management principles individually, as a team member or as a leader to manageegife@tistsiyan
communicate about wedlefinedengineeringctivities.

PO7: Life-longlearning:Ability to analysendividual needsandengagen updatingn the contextof technologicathanges.



Credit Distribution

Semester No of Courses Periods Credits
Semestef 8 640 20
Semestefl 8 640 20
Semestetl 8 640 21
Semestelv 7 640 20
SemesteV 8 640 21
SemesteVI| 3 630 18

Total 120




| SEMESTER

SI.No CourseCategory CourseType Sode CourseTitle L-T-P Period Credit End Exam
1 |Humanities& SocialScience Theory 1000231110/Tamil Marabu 2-0-0 30 2 Theory
2 |BasicScience Theory 1000231230|BasicMathematics 3-1-0 60 4 Theory
3 |BasicScience Practicum 1000231330[BasicPhysics 2-0-2 60 3 Theory
4 |BasicScience Practicum 1000231430|BasicChemistry 2-0-2 60 3 Theory
5 |EngineeringScience Practicum 1000231520|Digital WorkplaceSkills 0-0-4 60 2 Practical
6 |Humanities& SocialScience Practicum 1000231640CommunicativeEnglishl 1-0-2 45 2 Practical
7 |[EngineeringScience Practicum 1000231740BasicWorkshopPractices 1-0-2 45 2 Practical
8 |OpenElective AdvancedSkill Ce r t i y ¢ 1000231860|BasicEnglishfor Employability 0-0-4 60 2 Practical
9 |Humanities& SocialScience Integrated_earningExperiencg 1000231880/GrowthLab - 15 0 -

10 |Audit Course Integrated_earningExperiencg 1000231881|InductionProgram: | - 40 0 -
11 |Audit Course Integrated_earningExperiencq 1000231882|I&E/ Club Activity/ Communityinitiatives - 30 0 -
12 |Audit Course Integrated Learningxperiencg 1000231883|Shoppoor mmersion - 8 0 -
13 |Audit Course Integrated_earningExperiencq 1000231884(Studentled Initiative - 22 0 -
14 |Audit Course Integrated_earningeExperiencq 1000231886|Health& Wellness - 30 0 -
Test & Revision 60 -
Library 15 -
TOTAL 640 20




I SEMESTER

SL.NO Course Category Course Code CourseTitle L-T-P Period Credit End Exam
Type
1 Humanities% SocialScience Theory 1000232114 TamizharThozhilnutpam 2-0-0 30 2 Theory
2 ProgranCore Theory 100023221( Basicsof MechanicaEngineering 3-0-0 45 3 Theory
3 EngineeringScience Practicum 100023232( Drafting Practices 0-0-4 60 2 Practical
4 BasicScience Practicum 100023244( Applied Mathematics-2 1-0-4 75 3 Practical
5 BasicScience Practicum 100023254( AppliedPhysics- | 2-0-4 90 4 Practical
6 BasicScience Practicum 1000232644 Applied Chemistry- | 2-0-4 90 4 Practical
7 Engineeringscience Practicum 100023274( Basic Engineering Practices 0-0-4 60 2 Practical
8 Humanities% SocialScience Practicum 100023284 CommunicativeEnglishll 1-0-2 45 2 Practical
9 OpenElective Advancedskill 100023286( AdvancedSkilsCer t i y2ati on 1-0-2 45 2 NA
Certiycat
10 Humanities& SocialScience Integrated 100023288( GrowthLab 30 0
LearningExperience
11 Audit Course Integrated 1000232887 I&E/ Club Activity/ Communityinitiatives 30 0
LearningExperience
12 Audit Course Integrated 1000232883 Shoppoorimmersion 8 0
LearningExperience
13 Audit Course Integrated 1000232884 gy dentLed Initiative 24 0
LearningExperience
14 Audit Course Integrated 1000232884 EmergingTechnologySeminars 8 0
LearningExperience
15 Audit Course Integrated 1000232884 Health& Wellness 30 0
LearningExperience
Test & Revision 60 -
Library 15 -
TOTAL 640 20




Il SEMESTER

o CourseCategory | CourseType Code Course L-T-P Period Credit End Exam
No Title
1 | ProgranCore Theory 1220233110| ManufacturingTechnology 3-0-0 45 3 Theory
2 | ProgramCore Practicum 1020233230| Strengthof Material 3-0-2 75 4 Theory
3 | ProgranCore Practicum 1220233330 EngineeringVaterials& Metallurgy 3-0-2 75 4 Theory
4 | ProgramCore Practicum 1220233440| Engineering Metrology 1-0-4 75 3 Practical
5 | ProgramCore Practical 1220233520| ComputerAided Machine& Tool Drawing Practical|  0-0-4 60 2 Practical
6 | ProgramCore Practical 1220233620| ManufacturingTechnologyPractical 0-0-4 60 2 Practical
7 | OpenElective Practical 1220233760| AdvancedSkills Certification 1-0-2 45 2 NA
8 | Humanitiest Integrated_earningExperiencg 1220233880| GrowthLab - 30 0 NA
SocialScience
9 | Audit Course Integrated_earningExperience 1020233881 | InductionProgran I - 16 0 -
10 | Audit Course Integrated_earningExperiencg 1220233882 1&E/ Club Activity/ Communitylnitiatives - 16 0 -
11 | Audit Course Integrated_earningExperiencq 1220233883| Shopfloor Immersion - 8 0 -
12 | Audit Course Integrated_earningExperiencg 1220233884 | StudenilLed Initiative - 22 0 -
13 | Audit Course Integrated_earningExperiencg 1220233885 EmergingTechnologySeminars - 8 0 -
14 | Audit Course Integrated_earningExperiencq 1220233886| Health& Wellness 0-0-2 30 1 -
Test & Revision 30 - -
Library 15 - -
Tol g5 21




IV SEMESTER

Sl. No CourseCategory | CourseType Code Course L-T-P Period Credit End Exam
Title
1 ProgramCore Theory 1220234110, Tool RoomSpecialMachines 3-0-0 45 3 Theory
2 ProgramCore Theory 1220234210, PressTool 3-0-0 45 3 Theory
3 ProgramCore Practicum 1220234340 Fluid Power& ThermalEngineering 2-0-4 75 4 Practical
4 ProgramCore Practical 1220234420, SpecialMachinesPractical 0-0-4 60 2 Practical
5 ProgramCore Practical 1220234520, PressTool Making Practical 0-0-6 90 3 Practical
Practicum 1220234641 1. IndustrialAutomation
6 . 1020234440 2. Sensors Actuators 1-0-4 75 3 Practical
ProgramElectivel 1020234540 3. HeatPowerEngineering
4. Inter discipline courses #
7 OpenElective Practical 1220234760 AdvancedSkills Certification 1-0-2 60 2 NA
8 Audit Course Integrated_earning 1220234882 I&E/ Club Activity/ Communitylnitiatives - 30 0 -
Experience
9 Audit Course Integrated_earning 1220234883 Shopfloor Immersion - 8 0 -
Experience
10 Audit Course Integrated_earning 1220234884| Studentled Initiative - 24 0 -
Experience
11 Audit Course Integrated_earning 1220234884 EmergingTechnologySeminars - 8 0 -
Experience
12 Audit Course Integrated_earning 1220234886 Health& Wellness - 30 0 -
Experience
13 Audit Course Integrated_earning 1220234887 Special Interest group(Placement Training) - 30 0 -
Experience
Test & Revision 30 - -
Library 30 - -
640 20 -

Note: # courses from other programmes with the same credits can be considered after proper approval from the Chairndaof EB@aninations.




V SEMESTER

SI. No CourseCategory Course Type Ccod CourseTitle L-T-P | Period | Credit | EndExam
ode
1 ProgramCore Practicum 1220235130 Jig, Fixture & Gauges 3-0-2 75 4 Theory
2 ProgramCore Theory 1220235210 PlasticMoulding Technology 3-0-0 45 3 Theory
3 ProgramCore Practicum 1220235330 Tool Design& Drawing 2-0-2 60 3 Theory
4 ProgramCore Practical 1220235420 PlasticMould MakingPractical 2 Practical
0-0-4 60
1020235541 CNC Programming
1020235543 Industrial loT
5 ProgramElectivell Practicum 1020235544 AdvancedweldingTechnologies 1-0-4 75 3 Practical
1020235545 IndustrialRobotics
1020235546 HAVC SystemsaandComponents
6 Hum. SocialScience Practicum 1220235654 InnovationandStartup 1-0-2 45 2 Project
7 Project/Internship Project/Internship 1220235773 Industrial Training - i 2 Project
(Summervacationi 90 hours)
8 OpenElective Practical 1220235860 AdvancedSkills Certification 1-0-2 45 2 NA
9 Audit Course Integrated_earning 1220235981 Inductionprogramill - 40 0 -
Experience
10 Audit Course Integrated_earning 1220235984 StudentLed Initiative - 30 0 -
Experience
11 Audit Course Integrated_earning 1220235986 Health& Wellness - 30 0 -
Experience
12 Audit Course Integrated_earning 1220235987 SpecialinterestGroups(Placemenfraining) - 40 0 -
Experience
Test & Revision 45 - -
Library 15 - -
Totall 580 21 -




VI SEMESTER

SI. No CourseCategory CourseType Code CourseTitle L-T-P Period Credit End Exam
ForgingDies,Die Casting Dies ¢
ProgramCore Theory : ? 3-0-0 45 3 Theory
1 1220236110 Die Maintenance
1220236211 IndustrialEngineering
2 ) 1220236212 Total Quality Management
ProgramElectivelll * Theory 3-0-0 45 3 Theory
6000236112 Entrepreneurship
6000236113 ProjectManagement
1020236115 Industry4.0
Online Elective courses $
3 IndustrialTraining/Project :Dnrtcgﬁfstai In-House** - 540 12 Project
P Project/Internship/Fellowship
630 18
Total
3 IndustrialTraining/Project Project/ Internship | 1220236351 Internship - 540 12 Project
. - . Project/ 1220236353 . .
3 IndustrialTraining/Project Internship Fellowship - 540 12 Project
3 IndustrialTraining/Project ﬁ]tfcgr?]czstilip 1220236374 In-HouseProject - 540 12 Project

Note: $ Online courses with the same credits available in AICTE, SWAYAMahPEpluted institution with proper evaluation system and certification can be

considered after proper approval from the Chairman, Board of Examinations.

** Every student should select any one from the hlouse Project or Internship or Fellowship. Tdusdelines have to be followed.




1220233110 L T P C

MANUFACTURING TECHNOLOGY

THEORY 3 0 0 3

Introduction:

Use of innovative technologies to create existing products and the creation of new products.

Manufacturing technologganinclude production activities that depend on informateutpmation,

computation, software, sensing, and networking

CourseObjectives:

o

o

o

o

o

To illustrate the working principles of various metal casting processes.

To learn and apply the working principles of various metal joining processes.
To study the basic conceptslathe machineand constructional features of lathe
To learn vorking of basic mechanics of grinding, drilling & broaching machines.

To learn working of basic mechanics of planner, shaper and slotter.

Course Outcomes:

On successful completion of this course, the student will be able to

CO1:

COo2:

COas:
CO4:

CO5:

The student will be ableotrecommend the appropriate design of casting process systems and
machining (metal cutting) processes.

To understand the Knowledge & various modern welding techniques such as arc, resistance
welding techniques. Atomic hydrogen, TIG, MIG

To givedetailed study of lathes (sewmuiitomatic lathe and conventional lathe).

The student will have the basic understanding in working principle of grinding, drilling &
broaching machines.

The student will have the basic understanding in worgmnariple of planner, shaper and slotter.

Pre-requisites:

Basic knowledge in Mechanical, materials

DIRECTORATH-TECHNICAEDUCATIONGHENNA¢ 600025
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1220233110 L T P C

MANUFACTURING TECHNOLOGY

THEORY 3 0 0 3

CO/PO Mapping:

CO /PO PO1 PO2 PO3 PO4 PO5 PO6 PO7
co1l 3 - 3 3 y 3 3
CO2 3 - 2 3 2 3 3
co3 3 - 2 3 2 2 3
CO4 3 - 2 3 - 3 2
co5 S - 2 2 2 3 3

Legend: 3High Correlation, 2Medium Correlation, 4.ow Correlation

Instructional Strategy:

o

Engage and Motivate: Teachers should actively engage studetwsosd their learning
confidence

To help students learn and appreciate numerous concepts and principles in each area, teachers
should provide examples from daily life, realistic situations, andwedd engineering and
technological applications.

The demastration can make the subject exciting and foster in the students a scientific
mindset. Student activities should be planned on all the topics.

Throughout the course, a theatgmonstratgracticeactivity strategy may be used to ensure

that learning is stcome and employabilitybased.

Simulation and Realorld Practice: Conduct demonstrations and hamdsctivities in a

simulated environment, transitioning to readrld scenarios when possible.

DIRECTORATH-TECHNICAEDUCATIONGHENNA¢ 600025
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1220233110 L T P C
MANUFACTURING TECHNOLOGY

THEORY 3 0 0 3

Assessment Methodology

Continuous Assessmen{40 marks) End Semester
Examination
CA1 CA2 CA3 CA4 (60 marks)
Written test Quiz .
Writtentest (AnotherTwo MCQ quel_ Written
Mode . : _ _ Examination | Examination
(Two units) units) (Online Offline)

Duration 2 Periods 2 Periods 1 Hour 3 Hours 3 Hours
Exam Marks 50 50 60 100 100
Convertedto 15 15 5 20 60

Marks 15 5 20 60

Tentative

Schedule 6th Week 12thWeek 13-14thWeek 16thWeek

CAl and CA2: Assessment written test should be conducted for 50 Marks for two unitanaitks
scored will be converted to 15 Marks. Best of one willkcbasidered for the internalssessmerif 15
Marks.

CAlandCAZ2, Assessmenestshouldbe conductedor two unitsasbelow.Answer

five questiong5 X 10 Marks= 50 Marks).

Eight questions will be asked, students should write Five questions. Eaclownifuestionscan be

asked. Each question may have subdivisions. Maximum two subdivisions spathfiged.

CA3: 60 MCQ can be asked by covering the entire portion. It may be conducted by Odlfitiae. The
answerscriptsof everystudent(online/ offline) for this assessmerghouldbe kept for recordsand future

v er i y dlemarkssctoredshouldbe convertedto 5 marksfor theinternalassessment.

DIRECTORATH-TECHNICAEDUCATIONGHENNA¢ 600025
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1220233110 L T P C
MANUFACTURING TECHNOLOGY
THEORY 3 0 0 3

CA4: Model examinationshouldbe conductedas per the end semestequestionpattern.The marksshould
beconvertedo 20 marksfor theinternalassessment.
QuestionPattern:

Answer ten questionsby selectingtwo questionsfrom eachunit. Each questioncarries10 markseach.
Four questionswill be askedfrom every unit, studentsshouldwrite any two questionsThe questionmay
havetwo subdivisionsonly.

Syllabus Contents

Unit | Casting Processes

Patterns: Definition-Pattern materialéactors for selecting pattern materigiagle piece solid, split
patternspattern allowancesore prints Mouldingdefinition-moulding boxes, moulding sand
ingredientssilica-clay-moisture and miscellaneous materpispertes of moulding sandand
additivesmoulding sand preparatiemixing-tempering and conditioniaglypes of mouldinggreen
and dry sandmachine mouldingop and bottom squeezer machi@sng machinessand slinger
CO2 process core makitigpes of corecoreboxes

Casting : Definition-sand casting using green sand and dry gpadity die castingpressure die
casting: Hot and cold chamber processmmtrifugal castingontinuous castinghilled casting
malleable castingnelting of cast irorcupola furnaceneling of nonferrous metalsrucible furnace
melting of steehrc furnacesnduction furnacesnstrument for measuring temperatagtical
pyrometefsthermo electric pyrometarleaning of castingumbling trimming sand and shot blasting

defects in casting caas and their remedissfety practices in foundry.

DIRECTORATH-TECHNICAEDUCATIONGHENNA¢ 600025
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1220233110 L T P
MANUFACTURING TECHNOLOGY

THEORY 3 0 0

Unit Il Metal Joining Processes

Arc Welding: Definition-Arc welding equipmenarc welding methodsarbon arc, metal arc, Metd
Inert Gas (MIG), Tungsten Inert Gas (TIG), Atomic hydrogen, Plasma arc, Submerged a|
Electro slag welding

Gas welding: Definition-Gas welding equipmedxy and acetylemweldingThree types of flame.

Resistance weldingClassification of resistance weldibytt-spotseamprojection weldingwelding
related processasy and acetylene cuttirgrc cuttinghand facing bronze weldirgpldering and
brazingspecial welding pragsses cast iron welding thermit weldingsolid state welding,
ultrasonic, diffusion and explosive weldiegplosive cladding.

Modern welding: Electron beam and laser beam weldipges of welded jointinspection and

testing of welded jointglestructive ad nondestructive types of testafety practices in welding.

Unit [l Centre Lathe, SemiAutomatic and Automatic Lathe

Centre Lathe: Theory of Lathespecificationssimple sketcheprincipal parts and its functions
tumbler gear mechanisguick change gear beapron mechanisroarriage cross slidautomatic,
longitudinal and cross feed mechanigrork holding devices : face plate, thresvjchuck, four jaw
chuck, catch plate and carrgmpes of centresnachining operations done on lathe: facing, pl:
turning, step turning, taper turning, knurling, thread cutting, boring, chamferd@jgr machining
parameters.

SemiAutomatic Lathe: Types of SemiAutomatic Lathei Capstan and turret lathésdifference

between turret and capstantools and work holding devicés sel-opening die headcollapsible

tapes

Automatic Lathe: Classification of single spindle automatic latherinciple of automatic lathe

automatic screw cutting machinenulti spindle automatic lathes

DIRECTORATH-TECHNICAEDUCATIONGHENNA¢ 600025
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1220233110 MANUFACTURING TECHNOLOGY

THEORY 3 0 0

Unit IV Drilling, Grinding and Broaching Machine

Drilling Machines: Drills: Flat drills, twist drillsnomenclaturgypes of drilling machines: bend
type, floor type,radial type, gang drill, multspindle type principle of operations in drilling
methods of holding drill bit: drill chucks, socket and sledxiling operation: drilling, boring,
reaming, counter sinking, counter boring, spot facing, tapping, deep hole drilling

Grinding Machine: Types and Classificatiespecificationgprinciples of operationgrinding wheels
abrasives: natural and artificipipes of bondgyrit, grade and structure of whesheel shapes an
sizesBIS marking systems of grinding whealslection of grinding wheeldressing and truing o
wheelsbalancing of grinding wheels.

Broaching: Broaching Machinei Basic Process Vertical broaching Mehine i Horizontal

Broaching machiné Double cut broaching Key way Broaching

Unit V Planner, Shaper and Slotter Machine

Planner: Types of Plannespecificationgprinciples of operatioijuick return mechanisiieed
mechanismwork holdingdevicestypes of planner operation

Shaper: Types of Shapespecificationgprinciple of operationgjuick return mechanisimrank and
slotted link mechanisrsfeed mechanisavork holding devicesypes of shaper operations

Slotter: Typesof slotterspecificatios-principle of operatiofWhitworth quick return mechanisfeed

mechanismwork holding devices

TOTALHOURS

45

Assessment Test and Revision with Student ag

15*

* Common Test and Revision periods can be used.1 Period per week can be usedfor this

subject

DIRECTORATH-TECHNICAEDUCATIONGHENNA¢ 600025
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1220233110 L T P C

MANUFACTURING TECHNOLOGY

THEORY 3 0 0 3

Suggested List of Students Activity:

0
0
0

Prepare the green sand mould for the solid and Spilt pattern
Practice the basic welding operation

Prepare a listf work holding devices and tool holding devices used in the workshop

Text and ReferenceBooks:
1 R.K.Jain Production Technology, Editiorf'"1Khanna Publishers, 2021.
1 P.C. SHARMA, Production Technology, Edn. 10, S.Chand& Co. Ltd., 2010
1 P N RAO, manufactring technology Votl, Vol -2, editiorbth, Tata McGraw Hill Education Private

Limited

Web-basedOnline Resources

(0]

(0]

(0]

https://youtu.be/OINnWA2DF6jQ?si=JUKONXnqcgMKkrEvf
https://youtu.be/KATEUISUGEM?si=5PYbhvtQE2X6hjeu

NPTEL (Website) The National ProgrammingTechnologyEnhancedLearning NPTEL) offers
free online courses on manufacturing processes and other Mechamjiaéering topics. NPTEL
Mechanical Engineering.

END SEMESTER QUESTION PATTERN - Theory Exam

Duration: 3 Hrs. Max. Marks: 100

Note: Answertenquestions byelecting two questions from each unit. Each questioies10
markseach.

Instruction to the QuestionSetters

Four questionswill be askedfrom everyunit, studentshouldwrite anytwo questionsor 10

marks.Thequestionmayhavetwo subdivisiononly.

DIRECTORATH-TECHNICAEDUCATIONGHENNA¢ 600025
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1020233230 STRENGTH OF MATERIALS L T P c

PRACTICUM 3 0 2 4

Introduction:

Strength of materials is a key subject in mechanical engineering that focuses on holjsotglbehave
when they are put under various forces and e s s ur e s . I t understand ainal predicttifah el p s
material can handle certain loads without breaking. Strengtmabérialsis the discipline related to
calculation of stresses and strains in structuresna@chanical components. It helps emgirs make
informed decisions about material selectimtjsionandconstruction.
CourseObijectives:
U Acquireknowledgeaboutselectiorof materials
U Towardsdevelopingthe theoreticalbasicsaboutthe stress strainandelasticmodulusconcepts
in variouscomponents.
U Understandhemechanicabehaviorof materials.
U Tosolvepracticalproblemgelatedio shaftsandsprings.
Estimatethe stressesducedin thin cylinders.
U Understandhe basicsof engineeringnaterialsandtheir role in the developmenbf societies
andindustries.
CourseOutcomes:
Onsuccessfutompletionof thiscoursethestudenwill beableto
CO1:Discussvariousengineeringnaterialsandtheirmechanicaproperties
CO2: Computetheeffectsvariousloadson materials
CO03:Analysegheshaftusingtheprinciplesof puretorsion
CO4: Analyseghespringsin variousloadconditions

COb5:Determinghevariousdimension®f thin cylindersundervariousloadconditions

DIRECTORATH-TECHNICAEDUCATIONGHENNA¢ 600025
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1020233230 STRENGTH OF MATERIALS L T P c

PRACTICUM 3 0 2 4

Pre-requisites:

Knowledgeof basicmathematicendScience

CO/PO Mapping
CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7
co1 2 3 3
CO2 2 3 3 2
COos3 3 3 3
CO4 3 3 3
CO5 3 1 3 2

Legend:3-High Correlation,2-Medium Correlation,1-Low Correlation

Instructional Strategy:

U The instructionaktrategyfor teachingstrengthof materialsin polytechniccollegesemphasizes
practicalapplicationandindustryrelevance.

U Through a curriculum aligned with the state technical education boardylthbus is broken
downinto manageablanits, prioritizing topicspertinento Indianengineeringontexts.

U Visual aids, bilingual explanations, and hawtsdemonstrations are utilized to accommodate
linguistic diversityandenhanceinderstanding.

U Incorporating industry examplesndyeld visit to constructionsitesand manufacturingfacilities
fostersexperientialearning.

0 Assessment methodsclude practicalassessmentyritten exams,and peerlearninginitiatives,
complementedby career guidance to inform students about opportunitiesin mechanical
engineering.

0 Continuous feedback mechani sms ensure the

approach.

DIRECTORATH-TECHNICAEDUCATIONGHENNA¢ 600025
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1020233230 STRENGTH OF MATERIALS L P c
PRACTICUM 3 2 4
AssessmenMethodology:
Continuous Assessmen{40 marks) End
Semester
CAl CA2 CA3 CA4 Examination
(60 marks)
. . , Written
V\_/I_r;;[tenTest Wr_ll_taen Test PracticalTest Wé'tten-:_eSt Examination
\eory eory (All Exercises) (Complete (Complete
Mode (FirstTwo (AnotherTwo Theory Theory
Units) Units) Portions) Portions)
Duration 2 Periods 2 Periods 3 Hours 3 Hours 3 Hours
Exam Marks 50 50 100 100 100
Convertedto 10 10 15 15 60
Marks 10 15 15 60
Tentative oth ‘
12thWee
Schedule 6thWeek 15thWeek 16thWeek
Note:

0 CA1l and CA2: Assessment written test should be conducted for 50 Marks. The swnled

will be convertedto 10 Marks for eachtest. Best of one will be consideredfor the internal

assessmermf 10 Marks.

CA1 andCA2, Assessmeniritten testshouldbe conductedor two units asbelow.Answerany

five questions(5 X 10 Marks= 50 Marks).

Eightquestionsvill beaskedstudentshouldwrite five questions.

Each unit four questionscan be asked.Each question may have subdivisions. Maximum two

subdivisionsshallbe permitted.

0 CA 3: All the exercises/experiments should be completed and kept for the practic@heest.

students shall be permitted to select any one experiment by lot for the tegiratlieal test

shouldbe conducted aperthe scheme of evaluation as below. Tharksawardedor 100 marks

will beconvertedo 15 Marksfor theinternalmark.

DIRECTORATH-TECHNICAEDUCATIONGHENNA¢ 600025
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1020233230 STRENGTH OF MATERIALS L T P c

PRACTICUM 3 0 2 4

Practical documents should be maintained for every exereiggfiment immediatelgfter completion of
the practice. The practical document should be submitted fgr#utical test. Each exercise/experiment
should be evaluated for 10 Marks. The tatarks awardedshouldbe convertedto 30 Marks for the
practicaltestaspertheschemeof evaluatiorasbelow.

The details of the practical documentsto be prepared as per the instruction below. Each
Exercise observation and calculations should be completed on the day of prheteameshall be
evaluatedfor 10 markson the day or next day of practicebeforecommencementf the nextexercise.

This documentation can be carri ed ouThereadingandsepar a
calculations and graph should be written by #edent manually. Thevaluated practical document

should be submitted for the Practical Test (CA3). aek scored by the students should be converted to

30 marks. The same shouldibeludedaspertheallocationin the practicaltest.

The detaileddateof the practicesandits evaluationshouldbe maintainedn the coursdogbook. The log
bookandthe practicaldocumentshouldbe submittedfor thev e r i y lay ¢hé Rlyimg'SquadandDOTE
Official.

SCHEME OF EVALUATION - Practical Test

SI.No. [ Description Marks
A Aim / Apparatusequired 10
B Proceduré Observation 20
C Formula/ Calculation 20
D Result/ Graph 10
E PracticadocumentAll Pr act)i cal 6s 30
F Viva Voce 10
Total 100

DIRECTORATH-TECHNICAEDUCATIONGHENNA¢ 600025
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1020233230 STRENGTH OF MATERIALS L T P c

PRACTICUM 3 0 2 4

CA4: Model examination should be conducted for complete theory portions as per tlsemsester
guestiorpattern.Themarksawardedshouldbeconvertedo 15marksfor theinternalassessment.

QuestionPattern:

Answer Terguestions by selecting two questions from each unit. Each question cameskkeach.
Four questions will be asked from every unit, students should write any two questiogsiestienmay
havetwo subdivisionsonly.

SyllabusContents
Unit | SELECTION OF MATERIALS

Theory: 9
Engineeringmaterials:

Introduction to engineering materialBerrous and Non Ferrous materialmaterialselection
factorsaffectingthe selectionof materialsprocedurdor materialsselection.
Advancedmaterials- smartmaterialsand nanomateriale | a s s i of tapomatarials
applications.

Hardnesstest:

Brinell hardnessest,Rockwellhardnessest,Vickers Hardnesdesti ShoreHardnesd est(

Durometer)- Knowledgeon Micro Hardnessest

Practical: 3
EXPERIMENT : 1.
Hardness Test:Determination of Rockweklardness number for various materlide mild

steel, high carbon steel, brass, copper, aluminium and Plastics (AnpMatedals).

DIRECTORATH-TECHNICAEDUCATIONGHENNA¢ 600025
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1020233230 STRENGTH OF MATERIALS . ! i

PRACTICUM 3 0 2
Unit Il DEFORMATION OF METALS
Theory:

Simple stresses and strainsD e y n i-tloadp stress and strainc | a s s i y foraet systems
tensile,compressive and shear force systerdse y n i-tHio @ iklavd¥oung 6 s -morking
stress, factor ofafety, load factor, shear stress ahéar strain modulus of rigidity- deformation due td
tension and compressif@rces- simpleproblemsn tension compressiomndshearforce.

Mechanical testing of materials: Tensile test of mild steel in UTMstress strairdiagram- limit of
proportionality - elastic limit -yield stress- breaking stress ultimate stress- percentage of a

elongation angbercentageeductionin area no problems) fatiguetest- creeptest.

Practical:

EXPERIMENT : 2.
Tensile Test on materials :Det er mi ne young6s modulultimatestfess,

breakingstress,percentageof elongationand percentageof reduction in area of a given specim

(Mild steel,Cast Iron Aluminum, Brass)Any one material)andplot stressstraindiagram.

Unit 11 ELASTIC CONSTANTS AND STRAIN ENERGY

Theory:

Elastic constants:D e y n i- lateral strairi p o i s 0 n-Gvaumetric tstiaio bulk modulus- volumetric
strain of rectangular and circular bars (Merivation) - problems connecting linear, lateral a
volumetric deformatiori Simple problemsn elasticconstants.
Strain energy: D e y n i- proobrasilience modulus of resilience the expressioffor strain energy
stored in a bar due to axial loadinstantaneous stresses duestaldenand impact loads (No
derivation)- problemscomputinginstantaneous

stressanddeformatiornin sudderandimpactloadings.

DIRECTORATH-TECHNICAEDUCATIONGHENNA¢ 600025
REGULATION 2023 21




1020233230 STRENGTH OF MATERIALS . ! i

PRACTICUM 3 0 2

Practical:

EXPERIMENT : 3.

Impacttest: Find theimpactstrengthof the givenspecimern( Mild steel,Castiron, Aluminium

and Brass)(Any Two materials)usingizod testandCharpytest.

Unit IV THEORY OF TORSION

T f._C8
Theory: Torsion: Theoryof torsion- assumptions torsionequatioy R 1
(no derivation) strength of solid and hollow shaftpower transmittedd e y n i golaramodulug
sectional modulus torsional rigidity- strength and stiffness ahafts- comparisonof hollow
andsolid shaftsin weight and strergth considerations advantages of hollow shafts over sg
shaftsi shear stresdistribution- problems.

Material testing: TorsiontestingmachingDescriptiononly).

Practical:
EXPERIMENT : 4.
Torsion test: Determinethe shear stress and modulugigidity of the givenspecimen ( Mild

steel, Cast IromAluminumand Brask- (Any two materials) usingTorsiontestingmachine.

Unit V SPRINGSAND THIN CYLINDERS

Theory:

Springs: Types of springs laminated and coiled sprinrgapplications typesof coiledsprings-
difference betweenopen and closely coiled helical springs - closely coiled helical spring

subjected to an axial load (no derivationproblems tod et er mi ne shear

stiffness and resilience of closed coil helisptings.
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Thin cylinders: D e y n i-thin @ylindrical shell- failure of thin cylindrical shellubjectedto
internal pressure- hoop and longitudinal stresses causes in tyilindrical shell subjected t
internal pressure (no derivation)simple problems changein dimensionsof a thin cylindrical

shell subjectedto internal pressure-problems

Practical: 6
EXPERIMENT : 5.

Test on springs of circular section: Determinethe modulusof rigidity and strairenergy,and
stiffnessof theopencoiledhelical springs.

EXPERIMENT : 6.

Determinethe modulusof rigidity and strain energy,and stiffnessof the closedoiledhelical

springs.

Revision+ Test + Studentdctivity | 10

TOTAL HOURS| 75

Suggested.ist of StudentsActivity:

Other than thelassroomearning the following arethe suggestedtudentrelatedco-curricular activities
which can be undertaken to accelerate the attainment of the various outcome®urghis
U Conducta surveys p e aoiprppertieof varioustypesof materialausedn mechanical
engineeringandprepareareport.
U Comparethe strengthof the solid shaftwith that of hollow shaftfor the samepower
transmissiorfor anautomobileandmakea report.
U Students can be given practices inigual Labs | Mechanical Engineering (vlab.co.in)

This canbegivento ateamof studentandmakethemprepareareport.

Sample Experiments:Four bar mechanisp8lider crank mechanisnilliptical Tramme] Cam
MechanismLinkageModel, Crank and Slotted MechanisiVhitworth MechanisnptraightLine
MechanismUniversalJointe t ¢ é
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https://www.vlab.co.in/broad-area-mechanical-engineering
https://mm-nitk.vlabs.ac.in/exp/position-analysis-grashof/
https://mm-nitk.vlabs.ac.in/exp/position-analysis-slider-crank/
https://mm-nitk.vlabs.ac.in/exp/position-analysis-elliptical-trammel/
https://mm2-nitk.vlabs.ac.in/exp/eccentric-cam-mechanism/
https://mm2-nitk.vlabs.ac.in/exp/eccentric-cam-mechanism/
https://mm2-nitk.vlabs.ac.in/exp/jansen-linkage-model/
https://mm2-nitk.vlabs.ac.in/exp/crank-slotted-mechanism/
https://mm2-nitk.vlabs.ac.in/exp/whitworth-mechanism/
https://mm2-nitk.vlabs.ac.in/exp/tchebichev-straight-line/
https://mm2-nitk.vlabs.ac.in/exp/tchebichev-straight-line/
https://mm2-nitk.vlabs.ac.in/exp/universal-joint/
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Text and Referencebooks:
1. Dr. P.PurushothamRaj, V. RamasamyStrengthof Materials,PearsorEdition 2013.
2. Dr. RK Bansalstrengttof materialssthedition, laxmi publicationgprivatelimited,2013.
3. RSKhurmi, strengthof materialsedition2019, schandpublications2019.

4. B K Sarkar,strengthof materials10thedition,tatamcgrawhill educatiorprivatelimited,2012.
R K Rajput,materialsscienceandengineeringsth edition, S K Kataria and sonspublications,
2024
Web reference:

6 https://youtu.be/GkFgysZC4Vc?sigif9UMmeDg64YNB
6 https://youtu.be/uA_HqCGo8Pg?si=q03sPw70100t0BdT

6 https://youtu.be/WER0SRcnafA?si=b7Xv3RI1s8LvSUhw

Equipment/ Facilities required to conductthe Practical Portions.

1. Universaltestingmachine. 01
2. R 0 ¢ k whatdnedsestingmachine. 01
3. Impacttestingmachine. 01
4. Torsiontestingmachine. 01
5. Springtestingmachine 01

Requirednstrumentsandconsumables.

DIRECTORATH-TECHNICAEDUCATIONGHENNA¢ 600025
REGULATION 2023 24




1020233230 STRENGTH OF MATERIALS L T P c

PRACTICUM 3 0 2 4

END SEMESTER QUESTION PATTERN - Theory Exam

Duration: 3 Hrs. Max. Marks: 100

Note: AnswerTen questions bgelecting two questions from each unit. Each quesdioies10 markseach.

Instruction to the QuestionSetters

Four questionswill be askedfrom everyunit, studentshouldwrite anytwo questionfor 10 marks.The

guestiormay havetwo subdivisiononly.
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Introduction:

Materials are so important in the development of huaidhzation that the historians have identified early periods «
civilization by the name of most significantly used material, e.g.: Stone Age, Bronze Age. This is just an obser
made to showcase the importance of materials and their impact on bwitization. It is obvious that materials have
affected and controlling a broad range of human activities through thousands of decades.
Metallurgy and Materials engineering involves the engineering principles required to concentrate, extract and r
metals, materials and carbon (coal) materials, as well as to develop new alloys and materials, including cerami
composites
Materials engineering shows us how to apply knowledge to make better things and to make things better. Mate
science and engeering drives innovation in both research and industry in everything from aerospace to medicir
is fundamental to all other science and engineering disciplines.

Course Objectives
The objective of this course is to enable the student to
1. To knowabout the different types of material structure.
2. To acquire knowledge on Deformation of Metals.

3. To Understand the Phase Diagrams.

4.
5.
6.
7.
8.
9.

To Understand and Use IrdrCarbon Equilibrium Diagram.

To Study about various Heat Treatment Process.

To GetKnowledge on Thermal & Magnetic properties of Materials.
To know about Superconductivity.

To study about various Ferrous & Non Ferrous Alloys.

To understand the process of NobBestructive Testing.
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CourseOutcomes:

CO1: Explain the basic crystal structure of materials knows as deformation of nzgbasior.

CO2: Identify the solid solutions & phase diagrams, heat treatment transformation system

CO3:Discuss about the heat treatment of steel & properties of engineering materials
CO4: Describe the properties &composition ferrous &femous material and its alloys composition

CO5: Explain the modern trends of metallographic & surface treatment ardbsnctive testing

Pre-requisites:

Mathematical skillsMechanics.

CO/PO Mapping
CO /PO PO1 PO2 PO3 PO4 PO5 PO6 PO7
Co1 3 3 - 2 - 3 2
CO2 3 2 3 - 1 2 3
COo3 2 3 - 3 - 2 3
COo4 3 3 2 3 - - 3
CO5 3 - 2 2 2 2 2

Legend: 3High Correlation, 2vMledium Correlation, 4.ow Correlation

0
0

Instructional Strategy:

Engage and Motivate: Instructors should actively engage students to boost their learning confidenc
RealWorld Relevance: Incorporate relatable, #ifal examplesand engineering applications to help
students understand and appreciate course concepts.

Interactive Learning: Utilize demonstrations and plan interactive student actieitis engaging
learning experiencépplicationBased Learning: Employ a theedgmonstratg@racticeactivity

strategy throughout the course to ensure outetriven learning and employability.

Simulation and ReadlWorld Practice: Conduct demonstrations and hamdactivities in a simulated
environment, transitioning to realorld scenarios whepossible.

Encourage Critical Analysis: Foster an environment where students can honestly assess experime
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AssessmenMethodology:
Continuous Assessmen{40 marks) End
Semester
Examination
CA1l CA2 CA3 CA4 (60marks)
: . . Written
WrittenTest Written Test PracticalTest WrittenTest Examlination
Th_eory Theory (All Exercises) (Complete (Complete
(FirstTwo (AnotherTwo Theory
Mode ) . i Theory
Units) Units) Portions) Portions)
Duration 2 Periods 2 Periods 3 Hours 3 Hours 3 Hours
Exam Marks 50 50 100 100 100
Convertedto 10 10 15 15 60
Marks 10 15 15 60
Tentative
6thWeek 15thWeek 16thWeek
12thWeek
Schedule
Note:

0 CAl and CA2: Assessment written test should be conducted for 50 Marks. The stanresiwill be
convertedo 10 Marksfor eachtest.Bestof onewill beconsideredor theinternalassessmermf 10 Marks.
CAl and CA2, Assessmentvritten test should be conductedfor two units as below. Answer any Five
guestions(5 X 10 Marks= 50 Marks).

Eightquestionsvill beasked studentshouldwrite Five questionsEachunit FourquestioncanbeaskedEach

guestiormayhavesubdivisionsMaximumiwo subdivisionsshallbe permitted.
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CA 3:All the exercises/experiments should be completed and kept for the practical Tihet.students shall be
permitted to select any onexperiment by lot for the test. Theractical test shouldbe conducted agper the scheme

of evaluation as below. Thearksawardedfor 100markswill be convertedto 15 Marksfor the internalmark.

Practical documents should be maintained for eggeycise / experiment immediatelfter completion of the practice.
The practical document should be submitted forptfaetical test. Each exercise/experiment should be evaluated for 1(
Marks. The totamarksawardedshouldbeconvertedo 30 Marksfor the practicaltestaspertheschemeof evaluationas
below.

CA4: Model examination should be conducted for complete theory portions as per tererslequestiorpattern The
marksawardedshouldbeconvertedo 15 marksfor theinternalassessment.

The details of the practical documentsto be prepared asper the instruction below.

Eachexercise observation and calculations should be completed on the day of praetsameshall be
evaluatedfor 10 markson the day or next day of practicebefor&commencementf the nextexercise

This documentation can be carried o0 uThe ieadingaands e
calculations and graph should be written by the student manuallevaheated practical document should
be submittedor the Practical Test (CA3). Thmark scored by the students should be converted to 30
marks. The same should imeludedaspertheallocationin the practicaltest.

The detaileddateof the practicesandits evaluationsshouldbe maintainedn the coursdogbook. The log
bookandthe practicaldocumentshouldbe submittedfor thev e r i y loy $hé RlymgSquadandDOTE
Official.

DIRECTORATH-TECHNICAEDUCATIONGHENNA¢ 600025
REGULATION 2023 29




1220233330 L T P C

Engineering Materials and Metallurgy
Practicum 3 0 2 4

SCHEME OF EVALUATION - Practical Test

SI.No. | Description Marks
A Aim / Apparatugequired 10
B Proceduré Observation 20
C Formula/ Calculation 20
D Result/ Graph 10
E PracticadocumentAll Practicals) 30
F Viva Voce 10
Total 100

QuestionPattern:

Answer Temjuestions by selecting two questions from each unit. Each question camiesks@éach.
Four questions will be asked from every unit, students should write any two questiogsiestienmay havetwo

subdivisiononly.
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Syllabus Contents

Unit | METALLURGY AND MATERIAL STRUCTURE

Crystalline Structure: Crystallography,crystal, single crystal, crystallization of metals, crystal symmetry,
elementsof symmetry,spacelattice, unit cell, lattice parametersf unit cell, primitive cell, crystal structure,
crystal systemi cubic system, Tetragonaystem, Hexagonal or trigonal system, orthorhombic syst
monoclinic systentriclinic system. Miller Indices, Crystal diréohs, coordinate numbeatomic radius, numbe
of atoms per unit cell, density of crystal materMhterial structuré Face centered cubic (FCC), Body cente
cubic(BCC), Hexagonaktlosepacked (HCP).
Bonding in solids: Primarybondsi Metallic bond,lonic bond,Covalent bond. Imperfections in metal crystg
types of defeetpointdefect, line defect, surface defect, volume defect, effect of imperfemtioretalproperties

Experiment #1: Study of Metallurgical microscope and grain structures

Unit Il PHASE DIAGRAMS AND IRON CARBON EQUILIBRIUM DIAGRAM

Phase Diagrams: Solid solutioni typesof solid solution substitutional and interstitial solid solutiosolid
solution alloyi SystemPhase ComponentDegreeof freedom orvarianceof the system.Phase rule, Coolin
curvesi cooling curve of pure metal, solidificatiar crystallizationof metal, cooling curve of eutectictype
alloy. Constructionof equilibrium diagrams Interpretationof equilibrium diagrams Typesof phasediagramsi
Eutecticsystem Peritecticsystem, Eutectoid system, Peritectoid system-@arbon syster allotropy of iron,
micro constituents of iron and steel, lfisan carbideequilibrium diagram, critical temperatures, effect
alloying elements dre-Fe3C diagram.

Heat Treatment and Transformation Diagram: Purposeof HeatTreatment, Heat treatment cycle,
Time-Temperaturdl ransformation (TTTdiagrami importanceof T.T.T diagram,stepsto constructT.T.T

diagram,T.T.Tdiagramand cooling curves.

Experiment #2: Preparation of specimen for study of micro structure of ferrousmetals
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Unit 111 HEAT TREATMENT, PROPERTIES OF ENGINEERING MATERIALS

Heat Treatment of Steel: Annealingi stressrelief annealing,Process annealing, spheroidesenealing, Full
annealing. NormalizingHardeningi process, quenching medium, hardenability, end queacdtienabilitytest.
Temperingi low temperaturéemperingmediumtemperaturéempering High temperaturédempering, Temper
brittleness AustemperingMartemperingCasehardening carburising

I packcarburisingliquid carburising,gascarburising Nitriding, cyaniding,carbonitriding.Surfacehardeningi

flame hardeningjnduction hardening.

Properties of Engineering Materials: Introduction,Mechani@l propertiesof Materialsi Strength,Elasticity,
Plasticity, Ductility, Malleability, stiffness, toughness brittleness, hardness,wear resistance, machinability
castability, weldability, fatigue strength, credermal Propertiesi Introduction, Heat capacity, Expansion,

conductivity, ThermalstressMagneticproperties

Experiment #3: Examine the micro structure of metal samples (i) Ferrous and (i) R&mous

Unit IV FERROUS AND NONT FERROUS METALS AND THEIR ALLOYS

Ferrous Metals &its Alloys: Pig Ironi classification, properties and applications, Wrought Irammposition,
properties and uses. Cast Irbrintroduction, classification, effects of alloying elements on the structure o
iron. Designation system of Cast Iron & BIS. Composition, Mechanical properties, applications of Grey
iron, Spheroidal graphite cast iron, Malleable cast iron .Stedldassification of steel, Effects of alloyin
elements in steel. Composition, Mechanical properties, applications ahltnon steel, medium carbon steel ¢
high carbon steel. HSS , Tool steel, Stainless steemposition ,Mechanical properties and applications
Noni Ferrous Metals & its AlloysAluminium & its alloysT types, properties and applications. Designa
system ofaluminiumand its alloys as per BIS .Copper & its AlldySypes , Zind Compaosition , properties

& applications.

Experiment #4: Detection of Cracks in casting using Detection methods. i. Visual Inspection and ring te

penetrant test
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Unit V Metallography, Surface Treatment and Non Destructive Testing
Metallography: Metallurgical microscopéPreparation of Specimen, micro and mac

examination. Study of micro structure of Ferrous and Non Ferrous metals. Modern techniques of
studie$ electron microscope

Surface Treatment: Mechanical cleaning and finishinyibratory Finishing, wire brush cleaning
buffing and electro polishing. Chemical cleanifngVapour degreasing, solvent cleaning, alkal 9
cleaning, Ultrasonic cleaning, acid pickling. Surface coatingsElectroplating, Physical vapol
deposition, chemical vapour dep it

Non Destructive Testing: Magnetic particle inspectionsRay Inspection, Gamma radiograpk
Ultrasonic Inspection.

Experiment #5: Detection of Cracks in casting using Magnetic particle test

4
Assessment Test, Revision and Students Acti 10
Total 75

Suggested List of Studentéctivity:
1. Presentation / Seminars by students on any recent technological developments based on the course.
2. Periodic class quizzes conducted on a weekly / fortnightly based on the course
Text Books& ReferenceBooks:
1. Dr. O.P.Khanna, Material science and Metallurgy, Dhanpat Rai & Sons
Material Science and Engineering, William .D.Callister JR , Sixth Edition
ASM Hand book, Vol.1, ASM International, Materials Park, Ohio, U.S.A,
S.K.Hajra Choudhury and A.K.Hajra Choudhugyements of Workshop
Technology, Media Promoters and publishers pvt. Ltd
END SEMESTER QUESTION PATTERN - Theory Exam
Duration: 3 Hrs. Max. Marks: 100

a > wn

Note: AnswerTen questions bgelecting two questions from each unit. Each questioiesl10
markseach.

Instruction to the QuestionSetters

Four questionswill be askedfrom everyunit, studentshouldwrite anytwo questionfor 10

marks.Thequestionmayhavetwo subdivisionsonly.
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Introduction:

Introduction to Metrology and Linear Measurement, Angular Measurement, Measurement of Gears and T
Measurement of Geometric Parameters and Surface Finish, Comparators and Measurement by Light Wave Intt
and Measuring/achines and Recent Trends in Metrology

Course Objectives:

The objective of this course is to enable the student to

To understand the Needs & Objectives of metrology.

To understand about the various linear & angular measuring Instruments.
To Study abouthe various Measurement Techniques.

To Calibrate an Instrument.

To know about various geometric parameters.

To use Light rays in Measuring an Object.

=A =4 =4 =4 =4 -4 =4

To know about the measuring machines.
1 To acquire Knowledge about Recent Trends in Metrology.
Course Outcones:
On successful completion of this course, the student will be able to
CO1: Select and measure linear measurements using veatier, vernier height gauge and micrometer
CO2: Measure angle of surface using sine bar, slip gauges & angular measstringénts
CO3: Use dial indicator to measure geometrical parameters
CO4: Explain the usage of Comparators and to check parallelism, squareness, circyteripe&dicularity of a
surface
COb5: Understand the working principles of CMM and latest trenddetrology.

Pre-requisites Knowledge abouaccuracy, precision, reliability, and traceability.
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CO/PO Mapping

CO /PO PO1 PO2 PO3 PO4 PO5 POG6 PO7
Cco1 3 2 3 2 3 3 1
CO2 2 2 2 2 2
Cco3 2 2 3 2 3 3 1
CO4 3 2 2 2 3 3
CO5 3 2 3 2 3 3 2

Legend:3HighCorrelation,2MediumCorrelation,iL owCorrelation

Instructional Strategy:

o<

It is advised that teachers take steps to pique pupils' attention and boost their ¢arieaity.

O«

Implementtastibasedlearningactivitieswherestudentsworkonspecifictagiso#cts.

O«

In corporatetechnologytools andresourcessuchasonline platforms,interactivemultimedia,and virtual

communicatiortools,to enhanceengagemerdnd provideadditionalpractice opportunities.

O«

Incorporateformativeandsummativeassessmentstogaugestudentprogressandprovidetargeted feedbacl
0 Throughout the course, a theatgmonstratgracticeactivity strategy may be useddasure that learning
is outcome and employability bed.

0 Alldemonstrations/Handnpracticesmaybefollowedintherealenvironmentasfaras possible.
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AssessmenMethodology:
Continuous Assessmen{40 marks) End Semester
Examination
(60marks)
CA1l CA2 CA3 CA4
Mode Practical Practical Written Test Practical Practical
Test Test Theory Test Examination
Cycle | Cycle ll
Portion Experiments/ Experiments/ All Units All All
50% Another 50% Experiments Experiments
Experiments Experiments
Duration 2 Periods 2 Periods 3 Hours 3 Hours 3 hours
Exam Marks 60 60 100 100 100
Converted to 10 10 15 15 60
Marks
Marks 10 15 15
Internal Marks 40 60
Tentative 7thWeek 14thWeek 15thWeek 16thWeek
Schedule
Note:

6 CAl and CA2: All the exercises/experiments should be completed as per the pations and kept for
the practical test. The students shall be permitted to select anyydoefor the test. The practical test
shouldbe conducted aperthe scheme advaluation as below. Thmarks awarded shall be converted to 10
Marks for eactassessment test. Best of one will be considered for the internal assessmaviadkds10

6 CA 3: Written Test for complete theory portions should be conducted for 100 Marks as per the qu
pattern bw. The marks scored will be converted to 15 Marks for internal assessment.

0 CA 4: All the exercises/experiments should be completed and kept for the practiceheéestiidents shall
be permitted to select any one by lot for the test. The practicalhestdbe conducted aperthe scheme
of evaluation below. The marks awardesthould be converted to 15 Marks for the internal
assessment.Practiaddcumentshouldbe maintainedfor everyexperiment immediately afterompletion
of the practice.The practcal documentshould be submittedfor the practical test. The sameshould be
evaluatedor 10 Marks for eachexercise/experiment.he total marksawardedshouldbe convertecto 10

Marksfor thepracticaltestaspertheschemef evaluatiorasbelow.
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The details of the documentsto be prepared asper the instruction below.

Eachexperimenshouldbe completedon the dayof practice.The same shable evaluated for 10 marks on
the day omext day of practice before commencement ofdrd experiment.

This documentation can be carried out in a separate notebook or a printed mandalvwittadocuments.
The Readings, Calculations and Graph / Reshwuldbewritten by the studentmanually.

The detaileddateof the practicesandits evaluationsshouldbe maintainedn the coursdogbook. The log

book andthe practicaldocumentshouldbe submittedfor thev e r i y loy éhe RlymgSquadandDOTE

Official.
SCHEME OF EVALUATION
PART DESCRIPTION MARKS
Observation / Reading 10
B Tabulation / Formula 20
Calculation & Result 20
TOTAL 50
D PracticaDocumentgAs pertheportions) 10
TotalMarks 60
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Questionpattern i Written TestTheory

Description Marks
Parti A | 30MCQ Questions. 30X 1 Mark 30Marks
Parti B | 7 Questiongo beansweredautof 10 7 X 10Marks 70Marks
Questions.
TOTAL 100Marks

SCHEME OF EVALUATION

Model Practical Examination and End SemestelExamination - Practical Exam

PART DESCRIPTION MARKS
A Observation / Reading 10
B Tabulation / Formula 20
C Calculation 20
D Result 10
E Viva voce 10
F Writtentest 30
100

Note:Forthewrittentest30 MCQ shallbeaskedrom thetheoryportions.
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Syllabus Contents

Theory Portion

UNIT L:Introduction to Metrology and Linear Measurement

Period

Introduction: Metrology, objectives of metrology, Precision ¥scuracy. Repeatability, calibrati
sensitivity and readability, classification of methods of measurement, general care of equipments.
Non precision Linear MeasurementsSur f ace pl ates, Tool maker 04
Angle plates, bench centerspvl o c k s, straight edges, Tool makd
| evel s, combination set, uni verealbsspatratéeda
gauge, screw pitch gauge, Engineerds taper,

Precision Linear Measurements: Characteristics and principles of precision measuring instruni
Vernier instruments, types of vernier calipers,oex in calipers, Vernier height gauge, Vernier dg
gauge, digital readout height gauge. Micrometehsternal micrometers, micrometer depth gauge, th
micrometer, vanvil micrometer, dial micrometers, digital micrometers, groove micrometer. Tede)

internal gauge, Measuring dia of deep holes, slip gauges.

Practical Exercises:

Ex.No Name of the Experiment

Period

1. |Linear Measurements
1(a). Verniercalipetr Measuring the overall dimensions of a Die plate to an accuracy of 0.0
1(b). Micrometeii Measuring diameter and thickness of die components to an accuracy of
micron (0.001mm)

2(i). Vernier height gauge:
a) Measurement of height of the given work piece  b) Marking the given dimensions
on the work pece. c) Transferring measurements from one job to another.

2(ii). Vernier Depth gaugé Measuring the depth of blind holes .

23
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Unit Il Angular Measurement, Measurement of Gearsind Threads Period

Angular Measurement: Instruments for angular measuremesytical bevel protractor, universal beve
protractor, acute angle attachment, optical dividing head, Sine bars, Sine center, angle gauges, cling
Optical instruments for angular measurement - Autocollimator i principle of the autocollimator,
micro-optic autocollimator, measurement of straightness and flatness. Angle dekkoking principle,
use of angle dekkor in combination with angle gauges. Optical square.

Measurement of Gears:Gear tooth terminology, Gear tooth verniercaliper.

Thread Measurements Screw thread projection, Tool M &
Diameter,

Practical Exercises:

3(a). Screw thread micromefieMeasuring the root diaf the given screw thread
3(b). Measurement of pitch of screw threads using screw pitch gauges.

3(c). Measurement of effective dia of screw thread using three wire method.

4. Measurement of Internal dia of the given die set bush using Inside Micrametaraccuracy of ong
micron.

5. Slip Gauge$ Building up the given required dimensions and measuring or marking or setting Go
Go sizes in adjustable gap gauges, to an accuracy of 0.5 micron.

6. Measuring the chordal thickness of the gear tagitig the gear tooth vernier.

Angular Measurements

7. Measurement of angles using universal bev

8. Using combination set

i) Measure angle in the given component with protractor head

i) Find or mark the center of ¢hgiven cylindrical job using center head.

iii) Check and report the squareness of the given specimen using square head.

9.Measure the angle of the surface using Sine bar and Slip Gauges.

23

Practical Instructions for Cycle 1 & 2 and StudentsActivity & Continuous Assessment 11

Total Period 75
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1220233440 L T p C
Engineering Metrology

Practicum 1 0 4 3

Suggested List of Students Activity:
9 Eachstudentdo write and submit the assignment on the topic Basics of. Exercises.
Text Books:
1. R.K.Jain., Engineering Metrology, Khanna Publishers, Eleventh edition
2. R.Jenkins, Fundamentals of Mechanical Inspection, McGraw Hill Book company.
Reference books:
1. Dr. R. Manikandanietrology and Measurements Laboratory Mariizdition, Notion Press,2020
2. AnandJayakumarArumughametrology and Measurement : Laborator;aMal,?dedition,Notion Press,2020
3. Arul R,Metrology and Measurements Lab Manu&dition, Notion Press,2020

Web-based/OnlineResources:
1. https://lyoutu.be/NQzX3SAAO_0?si=0QCmDTqZJO8F4sVj
2. https://youtu.be/RYwWU769Eny4?si=uVFzbtbUNki8mPpU
3. https://youtu.be/8 wDaFu5yCo?si=TpuNROWEGMYoOvGT

END SEMESTER EXAMINATIONS 1 PRACTICAL EXAM.
SCHEME OF EVALUATION

PART DESCRIPTION MARKS

A Observation / Reading 10

B Tabulation / Formula 20

C Calculation 20

D Result 10

E Viva voce 10

F Writtentest 30
100

Note: Forthewrittentest30 MCQ shallbeaskedrom thetheoryportions.
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https://youtu.be/RYwU769Eny4?si=uVFzbtbUNki8mPpU
https://youtu.be/8_wDaFu5yCo?si=TpuNR9WEGmYo0vGT

Equipment/Facilities required to conductthe Practical Course.

QUANTITY
S.NO | LIST OF THE EQUIPMENTS
REQUIRED
1 Verniercaliper 6150mm 6
2 Micrometer 025mm 6
3 Vernier height gauge-800mm 2
4 Vernier depth gauge 150mm 2
5 Screw thread micrometer 1
6 Inside micrometer 250 mm 6
7 Slip gauges 2
8 Universal bevel protractor 3
9 Combination set 1
.10 Sine bar 200mm 1
.11 Tool makers straight edge 2
.12 Feeler gauge 2
.13 Dial test indicator with magnetic stand 3
.14 V-block 1
. 15 Surface plate 1
. 16 Spirit level 2
.17 Go & No Go gauges set 1
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1220233520 Computer Aided Machine and L T P C

Tool Drawing Practical

Practical

Introduction:
Introduction to CAD software, drawing aids and editing commands, basic dimensioning, hatching, blocks an

views, Isometriadrawing, printing and plotting

CourseObjectives:
1. Appreciate the need of sectional view and types of sections.
Draw sectional views using different types of sections.
Explain the use of threaded fasteners and the types of threads.
Compare holdasis system with shaft basis system.
Select different types of fits and tolerance for various types of mating parts.

Practice on CAD commands in making 2D Drawings.

N o o bk~ D

Draw assembled drawings of different types of joints and couplings using CAD.
8. Draw assenlied drawings of various types of machine elements and Tool assembly using CAD.

CourseQOutcomes:

On successful completion of this course, the student will be@ble

COL1: Draw sectional views and types of sections

CO2: Select threads fasteners and typethdads

CO3: Compare hole basis system and shaft basis system

CO4: Manipulate fits and tolerance of mating parts

CO5: Construct plan, elevation and side views of different components

CO6: Carry out drawing of a jig, fixture, press tool and plastic moulding tool assembly
Pre-requisites:
Knowledge of Program core.

1. Design the Product.

2. Finalize and Prototype.
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1220233520 L P
Computer Aided Machine and Tool DrawingPractical
Practical 0 4
CO/PO Mapping
CO /PO PO1 PO2 PO3 PO4 PO5 PO6 PO7
co1 3 3 - 2 1 3 3
co2 2 3 2 1 2 2
COo3 3 3 2 2 2 3 1
CO4 3 2 2 3 2 2
CO5 3 3 - 3 3 3 3

Legend: 3High Correlation, 2vMledium Correlation, 4.ow Correlation

Instructional Strategy:

o

o

Engage and Motivate: Teachers should actively engage students to boost their tesnfidiegce

To help students learn and appreciate numerous concepts and principles in each area, teachers
provide examples from daily life, realistic sitions, and realorld engineering and technological
applications.

The demonstration can make the subject exciting and foster in the students a scientific mindset. St
activities should be planned on all the topics.

Throughout the course, a theatgmastratepracticeactivity strategy may be used to ensure that learning ic
outcome and employabilitybased.

Simulation andRealWorld Practice: Conduct demonstrationsand handson activities in a simulated

environment, transitioning to realorld scenariosvhen possible.
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1220233520 L T P C
Computer Aided Machine and Tool DrawingPractical
Practical 0 0 4 2
AssessmenMethodology:
Continuous Assessmen{40 marks) End
Semester
CA1 CA2 CA3 CA4 Examination
(60 marks)
Mode PracticalTest | PracticaTest Practical PracticalTest Practical
Document Examination
Portion FirstCycle SecondCycle | All Exercises | All Exercises | All Exercises
Duration 2 Periods 2 Periods Regularly 3 Hours 3 Hours
Exam Marks 50 50 100 100 100
Convertedto 10 10 10 20 60
Marks 10 10 20 60
Tentative
7thWeek 14thWeek 15thWeek 16thWeek
Schedule
Note:

0 CA1l and CA2: All the exercises/experiments as per the portions mentioned abovdd be

completed and kept for the practical test. The students shpdéirb@tted toselect any one by lot

for the test. The practical test shoblelconducted aperthe scheme of evaluation as below. The

marks awarded will be converted to 10 Marks éach assessment test. Best of one will be

considered for the internal assenent of 10arks.
Cyclel - Exercisesl, 2, 3,4 and 5.

Cycle2 - Exercisest, 7, 8,9 and 10.

REGULATION 2023
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1220233520 L T P C

Computer Aided Machine and Tool Drawing

Practical Practical 0 0 4 2

SCHEME OF EVALUATION

PART DESCRIPTION MARKS
A Aim & CommandRequired 10
B Modelling (2 Views Only) 30
C Bill of Material & Dimensioning 10
TOTAL 50

§ CA 3: Practical document should be maintained for every exercise immediatelgafipletion
of the practice.The sameshouldbe evaluatedor 10 Marks. Thetotal marksawarded should be
converted to 10 Marks for the internal assessment. The pragdticament should be submitted
for the Practical Test and End Semester Examinatitmab o n agyedret i ycat e

The details of the documentsto be prepared asper the instruction below.

Each exercise should be completed on the day of practice. The same shall be dealdéted
marks on the day or next day of practice before commencement of trexasoise.
This documentation can lmarried out in a separate notebook or a printed manual/ler with
documents..
The detaileddateof the practicesandits evaluationsshouldbe maintainedn the coursdogbook.
Thelog book andthe practicaldocumentshouldbe submittedfor thev e r i y loy&he Rlyma
SquadandDOTE Official.

6 CA 4: All theexerciseshouldbe completedandkeptfor the practicaltest. The studentsshall be
permitted to select any one by lot for the test. The practical test sheatthducted aper the
schemeof evaluation as below. The marks awarded shoulddmyertedto 20 Marks for the

internalassessment.
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1220233520 Computer Aided Machine and Tool Drawing L T P C
Practical Practical 0 0 4 2
SCHEME OF EVALUATION
Part Description Marks
A Aim & Command Required 10
B Modeling (2 Views Only) 60
C Bill of Material & Dimensioning 20
F Viva Voce 10
TOTAL MARKS 100
DIRECTORATH-TECHNICAEDUCATIONGHENNA¢ 600025
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1220233520 LT P

Computer Aided Machine and Tool Drawing Practical
Practical 0 0 4

UNIT -1 : INTRODUCTION TO CAD SOFTWARE

Introduction 7 History of CAD i Applications i Advantages over manual drafting Hardwar
requirement$ Software requirements Windows desktofy CAD screen interfacé menusi Tool barsi
How to start CADi How to execute commarid types of ceordinate systems Absolutei Relativet

Polar.

UNIT -II: DRAWING AIDS AND EDITING COMMANDS

Creating objects (2Di) Using draw commands Line, Arc, Circle, Ellipse, Donut, Polygon, Point, Pl
Sketch, Tracé Creating 2D Solid. Creating tektDtext, Mtext, Text styles Mline, splinei Drawing with
precisioni O-snap option$ drafting settiigsT limits T UnitsT drawing aidg Fill, Snap, Grid, Ortho ling
T Function keys Editing and modify commands Object selection methods Erasing objeci Oops-
Cancelling and undoing a commandCopyi Movei Arrayi Offseti Scalei Rotatei Mirror i Breaki
Trim 7 Extendi Explode. Dividei Measurei stretchi Lengtheni Changing propertieé Colori ling
typesi LT scalei Matching propertie$ Editing with gripsi Pediti Ddediti Mledit.

BASIC DIMENSIONING, HATCHING, BLOCKS AND VIEWS

Basic dimengining i Editing dimensions Dimension style§ Dimension system variables. Mach
drawing with CAD. Creation of blockis Wblocki inserting a block Block attributes Hatchingi Patter
typesi Boundary hatchi working with layers- Controlling the drawg displayi Blipmodei View grouf
commands Zoom, redraw, regen, regenauto, pan, viewrBgal time zoom. Inquiry groupscalculatin
areal Distancel Timei Status of drawin@ Using calculator.

ISOMETRIC DRAWING, PRINTING AND PLOTTING

Isometric dawing i Isometric projectioni drawing iso circles Dimensioning isometric objects. H
commands File Import and expoii plotting drawingi external referencés3D fundamental$ 2D to 3C
Conversion 3D Drawing: 3D Primitivesxtrudei RevolveSlice-Section, Surface 3D Mes3D - Surface
3D OperatiorSolid Editing.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI T 600025

REGULATION 2023 48




1220233520 . . :
3 Computer Aided Machine and Tool Drawing

Practical
Practical

MACHINE DRAWING

Sleeve & Cotter joint
Screw Jack

Foot step bearing
Plummer Block

Universal Coupling

o g s N

Machine Vice

25

TOOL DRAWING

Template Drill jig
Welding fixture

Press tool assembllanking tool

P w0 N PR

Plastic moulding tool assemblinjection moulding tool

25

Tests and Model examination

10

TOTAL HOURS

75

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI

REGULATION 2023
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Computer Aided Machine and Tool Drawing

Practical Practical 0 0 4

MACHINE DRAWING

Exercisei 1 Sleeve & Cotter Joint

PART & ASSEMBLY DRAWING
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Exercisei 2 Screw Jack

PART DRAWING

DETAILS OF SCREW JACK
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Practical

Computer Aided Machine and Tool Drawing L

Practical
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1220233520
Computer Aided Machine and Tool Drawing L T P
Practical
Practical 0 0 4
Exercisei 3 FOOT STEP BEARING
PART DRAWING
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Practical

Computer Aided Machine and Tool Drawing

Practical

ASSEMBLY DRAWING

71|
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1220233520 Computer Aided Machine and Tool Drawing L T P

Practical 0 0 4

Practical

Exercisei 4 PLUMMER BLOCK

PART DRAWING
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1220233520 Computer Aided Machine and Tool Drawing L T p

Practical
Practical 0 0 4

ASSEMBLY DRAWING
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1220233520 Computer Aided Machine and Tool Drawing

Practical

Practical 0 0 4

Exercisei 5 Universal Coupling

PART DRAWING
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Fig. 2: Details of a Universal Coupling
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1220233520 Computer Aided Machine and Tool Drawing L T P

Practical

Practical 0 0 4
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1220233520 Computer Aided Machine and Tool Drawing L T P

Practical Practical 0 0 4

Exercisei 6 Machine Vice

PART DRAWING
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1220233520 Computer Aided Machine and Tool Drawing L P
Practical Practical 0 4
ASSEMBLY DRAWING
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1220233520 Computer Aided Machine and ToolDrawing L T P

Practical Practical 0 0 4

Tool Drawing
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. Practical
Practical 0 0 4
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1220233520 Computer Aided Machine and Tool Drawing L | T ]| P

Practical Practical 0 0 4

Exercisei 8 Welding Fixture
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1220233520 Computer Aided Machine and Tool Drawing L T

Practical

Practical 0 0
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Practical

Computer Aided Machine and Tool Drawing

1220233520
Practical
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Exercisei 10 Single Cavity Injection Mould

] 3 [ 2 CADDFILE :
() %=
el @
>
Z\ 5 S §
REE I}
tf.s 2|«
9 3L 245 ?4.5
8 [=s /<
2 Eles
g|P—= b
= i
% 2|z E
g
5
= =
% |2
g8 . D
Ji 1RES" g12
ALILIG ™
BEHE — —
IMAE
| i = 28 -
g |82
& 3 1X435*
Elo|a| ¢
z : - { c
% d| g 7 i
4HHE o8
2w
B B
MODEL: HARDNESS: FINISHING: -
| ITE -DGL | |
MATL: QTY: PART NO: -
| NAME | DATE
— COMPONENT & GUIDE PIN
A [ A
DRAWN | SINGLE CAVITY HAND INJECTION MOULD
| CAD ol i
CHECKED ‘ DRG.No. 03 22 66 001 SCALE qt ,/]
APPROVED | DRG.SHEET 1 oF 4 ‘RF.VISION RIOIO NTS o e
ALL DIMENSIONS ARE INun. | [ DO NOT SCALE THIS DRAWING IF IN DOUBT .

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI 1 600025

REGULATION 2023 74




3 | 2 CADDFILE :
Cla
52| &
F ; P
> 10H7
£la ~ ] .
E = = A 23 — —
=l = 79 =
=k = 63 ]
IS EE
2 [ 375 L]
& E =P = ] B
e ¢z ?8H7
= 15
=& 56.5 12
e 60
il )
EE1E ]
g3
8183 $10H7 D
~8|8|n
B L
F
[ s l—:_L
HNEE L ]
% o 75 L/
El=|=|® 63 u
INNE &/ -
g - 375 J B ¢
z d| 1 §§ ]
ARHE 1p Yy
% g g g = o8H7| | 55
3| wwa 37.5
= D60 ]
60
53]
B B
MODEL: HARDNESS: ‘ FINISHING: -
| ITE -DGL | |
MAT'L: Qry: PART NO:
NAME | DATE
DESIGNED CORE PLATE & CAVITY PLATE
A A
BRAWN SINGLE CAVITY HAND INJECTION MOULD
CAD
CHECKED prGNe. 03 22 66 001 SCALE $ ;}
APPROVED DRG SHEET 2 OF 4 | ReviSION ROT0 NTS i
ALL DIMENSIONS ARE IN ram. | DONOT SCALE THIS DRAWING IF IN DOUBT .
DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI 1 600025
75

REGULATION 2023



-
N | NI | N2
5

5 | N

VavaY;
N3 N6
4 08

SURFACE FINISH SYMBOLS

\V, (‘,, VAV,
| - I ¥
065 [0l

ROUGHNTSS

40 | SYMBOL

ROUGHNESS
39 |VALUER aump j02:

20

2000

1060
1000 | 2000 | 4000
12

08 |- 1.

313

03

I
120|315

0
103

102

2l

6

OVER

z

=|rro&mnL
TOLERANCE

‘ MACHINING DEVIATION FOR OPEN DIMENS. 18:2102 ( Medium )

12

60

75

— 93

CADDFILE :

MODEL:

HARDNESS:

FINISHING: -

MATL:

QTY:

PART NO:

ITE - DGL

NAME

DATE

DESIGNED

DRAWN

CAD

CHECKED

APPROVED

COVER PLATE & CORE PIN

prgNe. 03 22 66 001

SINGLE CAVITY HAND INJECTION MOULD

DRG.SHEET

3 OF 4 ‘RE\’[S[ON

SCALE
NTS

ALL DIMENSIONS ARE IN mm.,

DO NOT SCALE THIS DRAWING IF IN DOUBT .

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI 1 600025

REGULATION 2023

76



CADD FILE :

Clg
D ®|=
Fls| ]
Zla A v
3l [s]s < |
§ >
>l =ls d —
; E = ! k-\
7] =z | = T P
E - - \ /
=} = S
B * :
iy
ad
. o F A’
% g % Z -
g = T 1
[ 1] . |
B8] 1T A - D
_[slgl= N 4 |
S [ full
2
Z(z|8|2
2l 1=zl L
==|8|=
z
S|e (R -
-{INME
g C
g 5 g ‘g BILL OF MATERIALS
- ILASIE SLNO PART NAME  MATERIAL QUANTITY
)| | 1 CORE PLATE MS il
] 2 CAVITY PLATE MS 1 1
3 COVER PLATE MS 1
4 CORE PIN STD 1
B 5 GUIDE PIN STD 2 B
_ 6 COMPONENT HDPE 1
MODEL: HARDNESS: FINISHING: -
= f ITE-DGL | |
MAT'L: QrY: PART NO: -
NAME DATE |
DESIGNED ASSEMBLED VIEW
A A
e SINGLE CAVITY HAND INJECTION MOULD
CAD ;
CHECKED ' DRGNo. 03 22 66 001 SCALE {@)} o1
APPROVED | DRGSHEET 15 Nis i
J v 4 oF 4 |nevision RI00
ALL DIMENSIONS ARE IN mm. ‘ | DO NOT SCALE THIS DRAWING IF IN DOUBT .

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI

REGULATION 2023

1 600025

77



1220233520
Computer Aided Machine and Tool Drawing

Practical 0 0

Suggested List of Studenté\ctivity:

1. Simple Floor Plan

2. 2D Objects

3. Simple 3D Mechanical Gear
4. 3D Mechanical Wrench

Text and ReferenceBooks:

1. PN Sankar,Computer Aided Machine and Tool Drawing Practical,5thedB@mmetric
publication,2016

2. MURTHY S.T, Computer Aided Machine Drawing ,2ndeditibledtech Publishers,2019
3. S. TrymbakaMurthycomputer aided machine drawing, 1steditidedtech Publishers,2019

Equipment/FacilitiesrequiredtoconductthePracticalCourse.BatchStrength:30Students)

1. Personal computer (With latest processor to suit Auto GADD No 6 s
2. MSWindowsO$ 30 No 6 s

3. AutoCAD software (release 2000 or abov&0 Users

Web-based/OnlineResources:
1. https://lyoutu.be/u0BsgogmA8E?si=FQQVyXd_k1BIJZ
2. https://youtu.be/zEDViP4BjM?si=9]_gQFaJb4K6ZDmH
3. https://youtu.be/DKMKhSi36Co?si=u3XQ3B4p7soEM_Zp
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https://youtu.be/DKMKhSi36Co?si=u3XQ3B4p7soEM_Zp

1220233520 L T p
Computer Aided Machine and Tool Drawing
Practical 0 0 4
END SEMESTER EXAMINATION 1 Practical Exam
SCHEME OF EVALUATION

Part Description Marks

A Aim & Command Required 10

B Modeling (2 Views Only) 60

C Bill of Material & Dimensioning 20

F Viva Voce 10
TOTAL MARKS 100
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1220233620 MANUFACTURING TECHNOLOGY L T P C
PRACTICAL PRACTICAL 0 0 4 2
Introduction:

To study and practice the various operations that can be performed in lathe, shaper, drilling, milling

machines etc. and to equip with the practical knowledge required in the core industries.

Course Objectives:
1. Identify the partof a center lathe & Drilling machine.

Set

o M D

Identify the work holding devices.

the tools for various operations.

Operate the lathe and Machine a component using lathe.

Operate the Drilling machine and produce different sizes of holes.

CourseOQutcomes:

On successful completion of this course, the student will bet@ble

CO1:
COz:

COa3:
CO4:

CO5:

Pre-requisites:
K

Understand the causes and effects of safety & its importance.

To be able to practice of different operations of lathe machines (a) Facing (b) Tapper Turning (c)
Plain turning(d) Step Turning etc.

A detailed knowledge of various finishing and super finishing processes such as grinding.

To be able to be aware of fitting tools & learn practically the procesisagfing machine.

To be able to havweorking knowledge for selection of materials for various process.

nowledge of Program core.
1. Design the Product.
2. Finalize and Prototype.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI T 600025
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1220233620 MANUFACTURING TECHNOLOGY L T P C

PRACTICAL PRACTICAL 0 0 4 2
CO/PO Mapping
CO /PO PO1 PO2 PO3 PO4 PO5 PO6 PO7
Co1 3 3 2 3 - 3 3
CO2 3 1 3 3 3 3 3
COo3 3 2 2 3 3 2 2
Co4 3 3 2 - - 3 3
CO5 3 3 3 3 3 3 3

Legend: 3High Correlation, 2Medium Correlation, 4. ow Correlation

Instruction

(0]

o

al Strategy:

Engage and Motivate: Teachers should actively engage students to boost their tesfidlegce

To help students learn and appreciate numerous concepts and principles in each area, teachers
should provide examples from daily life, realistic situationg] amalworld engineering and
technological applications.

The demonstration can make the subject exciting and foster in the students a scientific mindset.
Student activities should be planned on all the topics.

Throughout the course, a theatgmonstratgracticeactivity strategy may be used to ensure that
learning is outcomeand employabilitybased.

Simulation andRealVorldPractice:Conductdemonstrationsandhamusctivitiesina simulated

environment, transitioning to rewalorld scenarios when possible

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI T 600025
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1220233620

PRACTICAL

MANUFACTURING TECHNOLOGY PRACTICAL

AssessmenMethodology:

Continuous Assessmen{40 marks)

End Semester

Examination
CA1l CA2 CA3 CA4 (60marks)
Mode PracticalTest | PracticalTest Practical PracticalTest Practical
Document Examination
Portion Cycle | Cycle Il All Exercises | All Exercises All Exercises
Experiments/ | Experiments/
50% Another 50%
Experiments | Experiments
Duration 2 Periods 2 Periods Regularly 3 Hours 3 Hours
Exam Marks 50 50 100 100 100
Convertedto 10 10 10 20 60
Marks 10 10 20 60
Tentative 7thWeek 14thWeek 15thWeek 16thWeek
Schedule

Note:CAland CA2:All the exercises/experiments as per the portions mentioned atstvrild be

completed and kept for the practical test. Teidents shall be permitted teelect any one by lot for the

test. The practical test shoulmk conducted aper the scheme of evaluation as below. The marks awarded

will be converted to 10 Marks faach assessment test. Best of one will be consideretht®omternal

assessment of 1Marks.SCHEME OF EVALUATION

PART MARK
DESCRIPTION S
A Preparation / Marking 10
Dimensioning 20
Finishing 20
TOTAL 50
DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI 1 600025
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1220233620 L e e
MANUFACTURING TECHNOLOGY PRACTICAL

PRACTICAL 0 0 4 2

0 CA 3: Practicaldocument should be maintained for every exercise immediately caftepletionof the
practice.The sameshouldbe evaluatedor 10 Marks. The total marksawarded should be converted to 10
Marks for the internal assessment. The practcaument should bsubmitted for the Practical Test and
End Semester Examinatiovithab o n agyedret i ycat e

The details of the documentsto be prepared asper the instruction below.

Each exercise should be completed on the day of practice. The same shall be dealli@t@drks on the
day or next day of practice before commencement of theemextise.

This documentation can be carried out in a separate notebook or printed manual yde iwith the
documents. The procedure and sketch should be written by the shatantly.

The detaileddate of the practicesand its evaluationsshould be maintainedin the courselogbook. The
logbook and the practical documentsshould be submittedfor thev e r i y byahe Flying Squadand
DOTE Official.

CA 4: All theexerciseshouldbecompletedandkeptfor the practicaltest.Thestudentsshall be permitted to
select any one by lot for the test. The practical test (CA4) shmuicbnducted as per the scheme of
evaluation as below. The marks awarded shoultbheertedo 20 Marksfor theinternalassessmenf.wo

questions should be asked in such way that one from lathe and one from drilling

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI T 600025
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1220233620 L P
MANUFACTURING TECHNOLOGY PRACTICAL
PRACTICAL 0 4
Part A Description Marks Part B Description | Marks
Preparation 10 Marking 15
Dimensions 40 Finishing 15
Finishing 10
VIVA VOICE 10
TOTAL 100

Syllabus Contents

Introduction

1. Introduction of safety in operation machines.
. Introduction to lathe and its parts.
. Introduction to work holding devices and tool holding devices used in Lathe.

. Types of tools used in lathe work.

. Setting of work and tools.
. Operation done in lathe.

2
3
4
5. Types of measuring instruments and their uses.
6
7
8. Practiceon a lathe.

9

. Introduction of work holding and tool holding devices used in drilling machine.

Drilling, Tapping, Counter Boring, Countersinking and Reaming.

Practical Exercisés

1. Exercise No: 1i Plain turning.
1x45°

@30
025

25 50
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Exercise No: 2Step turning

1x45°
1x45°

D25
(i
922

30

25 25 25

Exercise No: 3Step and taper turning

1x45°
1x45°

......

024
229
@05
220

1x45°

024
020
020

20 25 _|
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Exercise No: 5 Knurling and step turning

L 1x45°
L s
v - S
8 ©
al e *.\.;:P_._g
S i IS
— |
10 15 5 45 |

Exercise No:6 BSW Thread cutting

[x43°

1
i

SABSWRH) g5

......

[ 5 13 43
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Exercise No:7i Metric thread cutting
1x45° MI2(RH) 1x48°

T
/ -

\
\
\
\
@12

10 15 10 40

Exercise No:8 Metric thread cutting

. 1x45°
MS(RH -2 Start)

.25 __i_lO_L 40 |

Exercise No: 9Shaft and bush mating

1x45°
N}

A

@24
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Exercise No: 10 Thread cutting

1x45° M20(RH)(OR)3/4"BSW

7 45 E 25
|

Exercise No: 11Eccentric Turning

3mm eccentricty

)24

9.5
!
i
or
L)
i
9.5
!

30 30
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Make the following jobs using drilling machine.

Exercise No: 1 Drilling &Tapping

Raw material 50mm X 50mm X 10 mm thick M.S. Flat

- / MLOX1.S

hee] O] L15—.-

Exercise No: 2 Drilling& Counter boring

Raw material 50mm X 50mm X 15 mm thick M.S. Flat

g,2HOLES
=1
5_’I /_/@—C’BEIREMGXGDEEP

L] —é{ =

all
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Exercise No: 3Drilling & Countersinking

Raw material 50mm X 50mm X 15 mm thick M.S. Flat
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Exercise No: 4 Drilling and Reaming
Raw material 50mm X 50mm X 10 mm thick M.S. Flat
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MANUFACTURING TECHNOLOGY PRACTICAL

PRACTICAL 0 0 4 2

Suggested List of Studenté\ctivity:

1. Study and practice the CNC programming for various companachining
2. Field visit nearby industries based on CNC machines and repke

3. Visittoanythree3Dprintingindustriesandmaggort

4. Studythe robotconfiguration andearn aboutlifferent applicatiorof robot

5. Prepare a presentation about recent applications of 3d printirrglzotd.

Text and ReferenceBooks:

1. Elumalai PC, ,Manufacturing Technologykindle edition,Khanna Publishers,2017

2. DeepanBaliManufacturing Technology Laboratory Manu&k8iition,Khanna Publishers,2012

3. AnandJayakumarArumughaktanufacturing Technology | : Laboratory Manu&letiition, Notion
Press,2020

Web-based/OnlineResources:

1. https://books.google.co.in/books/about/A_Textbook of Production_Engineering.html?id=GRSnEDQ

&redir_esc=y

2. https://www.google.co.in/books/edition/A_Textbook of Manufacturing_Technology/6wFuw6wufTMC?hl
=en&gbpv=1&pg=PT47&printsec=frontcover
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https://www.amazon.in/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=ELUMALAI+PC&text=ELUMALAI+PC&sort=relevancerank&search-alias=digital-text
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Deepan+Balu&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Anand+Jayakumar+Arumugham&search-alias=stripbooks
https://books.google.co.in/books/about/A_Textbook_of_Production_Engineering.html?id=GRSbGhQ
https://www.google.co.in/books/edition/A_Textbook_of_Manufacturing_Technology/6wFuw6wufTMC?hl=en&gbpv=1&pg=PT47&printsec=frontcover
https://www.google.co.in/books/edition/A_Textbook_of_Manufacturing_Technology/6wFuw6wufTMC?hl=en&gbpv=1&pg=PT47&printsec=frontcover

1220233620 L S
MANUFACTURING TECHNOLOGY PRACTICAL

PRACTICAL 0 0 4

Requirement

1. Center Lathe 4 |1 6 Be 15 Noods
2. 4 Jaw / 3 Jaw Chucks required Numbers
3. Chuck key (10 mm x 10 mm size) 15 Nods

4. Box spanner 15 NooOs

5. Cutting Tool H.S.S 1 15 NooOs
6. Pitch gauge 5 Nos

7. VernierCaliper (825 and 2550) 5 Nobs each
8. Micrometer, Inside and Outsidef® and 250) 5 each

9. Vernier Height Gauge(300mm) 1no

10. Shap gauge 1 set

11. Gear tooth Vernier 1 No

12. Parallel Block 2 Nos

13. Steel Rule (a150) 15 Nos.

14. Outside and Inside Calipers 15 Nos. each

15. Thread gauge 5 Nos.

16. Bevel Protractor 1 No

17. Jenny Caliper 5 Nos.

18. Dial Gauge with Magnetic Stand 5 Nos.

19. Marking Gauge 10 Nos.

20. Safety Glass 15 Nos.
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MANUFACTURING TECHNOLOGY PRACTICAL

PRACTICAL 0 0 4

Board Exam Pattern- End Exam Practical

Note :
Two questions should asked in such way that dinem Lathe and One from Drillin
DETAILED ALLOCATION OF MARKS.
Part Description Marks
A Lathe Work
Preparation 10
Dimensions 40
Finishing 10
B Drilling
Marking 15
Finishing 15
Viva Voice 10
TOTAL MARKS 100
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1220234110 TOOL ROOM SPECIAL MACHINES L T P C
THEORY 3 0 0 3
Introduction:

Tool room special machines are the backbone of the production process: Dies are typically used for
molding and casting processes and must be carefully engineered to produqadtityhoutput and maintain
process efficiency and efficacy. Dies are hightgieeered products, which must be carefully handled, used,
and maintained to protect the major investment that they represent. Tools are used for the shaping and other
processes that produce finer details on parts and pieces. Tools can include anythinglffimg inserts to drill

bits for machining, and everything in between: mills, saws, tapping bits and more.

Course Obijectives:
9 Describe the different forces in orthogonal and oblique cutting.

Estimate the forces in metal cutting operations.
Describeabout various cutting tool materials.

Explain the cutting force measurement principles.

Compare the properties of different cutting fluids.

Describe about jig boring, jig grinding, tool and cutter grinder.

Explain the milling machine principles, types atsivarious operations.

= =4 =4 =4 =4 =4 =9

Explain the various gear generation processes.
1 Explain the principle of operation of various-aonventional machining processes.

Course Outcomes:
On successful completion of this course, the student will be able to

CO1: understand the various methods of plastic manufacturing

CO2: Describethe modernmachiningprocessessuperfinishing processesindvarioussurface
treatment methods

COa3: Describe the unconventional Machining processes

CO4: Describethe CNC Machinesand ability to apply "G" and"M" codingto CNC
programming

CO5: Apply the rapid prototyping technologies in manufacturing
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1220234110 TOOL ROOM SPECIAL MACHINES L T P C
THEORY 3 0| o 3

Pre-requisites:
ProductionTechnologyMachineTools,Metal Cutting, Computerapplications
CO/PO Mapping

CO /PO PO1 PO2 PO3 PO4 PO5 PO6 PO7
Co1 2 2 1 2 2 1 2
CO2 2 - 1 - 1
COos3 2 3 2 3 1
CO4 2 1 2 1
CO5 2 1 2 2 1 2

Legend: 3High Correlation, 2Medium Correlation, 4.ow Correlation
Instructional Strategy:

i Engage and Motivate: Teachers should actively engage students to boost their teanfnilegce

9 To help students learn and appreciate numerous concepts and principles in eatdachees
should provide examplesfrom daily life, realistic sitations, and realorld engineering and

technological applications.

9 The demonstration can make the subject exciting and foster in the students a soiamdiet.

Student activities should be planned on all the topics.

9 Throughout the course,theorydemonstratg@racticeactivity strategy may be used ¢émsure that

learning is outcomeand employabilitybased.

I SimulationandReatWorld PracticeConductdemonstrationandhandson activitiesin asimulated

environment, transitioning tealworld scenarios when possible.
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1220234110 TOOL ROOM SPECIAL MACHINES L T P C
THEORY 3 0 0 3
Assessment Methodology
Continuous Assessment (40 marks) End Semester
Examination
CAl CA2 CA3 CA4 (60 marks)
. Quiz
Mode Written test (Two (X\gg;[ﬁgrt?rsvtlo MCQ Model Written
units) units) (Online / Examination Examination
Offline)

Duration 2 Periods 2 Periods 1 Hour 3 Hours 3 Hours
Exam Marks 50 50 60 100 100
Converted to 15 15 5 20 60

Marks 15 5 20 60

Tentative 13-14th

Schedule 6th Week 12thWeek Week 16th Week

CA1l and CA2: Assessment written test should be conducted for 50 Marks for two units. The marks scored will
be converted to 15 Marks. Best of one will be considered for the internal assessment of 15 Marks.

CAland CA2Assessment test should be conducted for two units as below.

Answer five questions (5 X 10 Marks = 50 Marks).

Eight questions will be asked, students should write Five questions. Each unit Four questions can be asked. Each

question may have subdivisiomMdaximum two subdivisions shall be permitted.

CA3: 60 MCQ can be asked by covering the entire portion. It may be conducted by Online / Offline. The answer
scripts of every student (online / offline) for this assessment should biokegtords and future verification.
The marks scored should be converted to 5 marks for the internal assessment
CA4: Model examination should be conducted as per the end semester question pattern. The marks should be
converted to 20 marks for the internabassment.

Question Pattern:
Answer ten questions by selecting two questions from each unit. Each question carries 10 marks each.

Four questions will be asked from every unit, students should write any two questions. The question may have

two subdivisionnly.
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1220234110 TOOL ROOM SPECIAL MACHINES L T P

THEORY 3 0

Syllabus Contents

Unit | |Cutting Tools and Mechanics of Metal Cutting

Cutting toolsproperties of cutting tool materiatsitting tool materials; High carbon steels, hi
speedsteel, carbides, and ceramics. types of cutting tools

Types of metal cuttingi orthogonal and oblique cuttingchip formation i continuous,| 9
discontinuous, buitip edgei shear angle. Tool signature importance cutting forces i
orthogonal cutting metalremoval rate [MRR] t 0 o | |l ife; Tayl ords

in tool life. measurement of cutting forédetool dynamometei types of tool dynamometdr
machinabilityi machinability index' factors affecting machinability cutting fluidsi properties

of cutting fluidsi selection of cutting fluid$ selection of cutting fluids

Boring, Jig Boring, Jig grinding, Tool and Cutter Grinder and Cylindrical Grinder

Unit Il

Boring and jig boringBoring machineshorizontal and verticalypes fine boring machines
boring tools jig boring machineneasuring systenmole location procedureleep hole boring
Jig grindinglIntroduction construction operation techniquesetting up and clampingvheel
travel wheel selectionwheel dressingoptical profile grinding basic principle and operationg
Tool and cutter grinddntroduction selection of cuttergrinding wheelsshape, abrasive grail
size and bond, direction of rotatidiooth rest, types, parts of universal tool and cutter grind
clearance, width of langbroducing of clearancangle

Cylindrical Grinding Machine Centre Type Cylindrical Grinding MacHir@entre less
Grinding Maching Through feed Grinding In feed Grinding

Unit 1l Milling Machines and Gear GenerationProcesses

Milling machines; Typespecification of milling machinegprinciples of operation of colum
and knee type and universal milling machimerk and tool holding devices; Arbor, sprif
collet, adapteit milling cutters; cylindrical milling cutterslitting cutter ,side milling cutten
angle milling cutter, Tslot milling cutter, woodruff milling cutter, fly cuttexomenclature o}
cylindrical milling cuttermilling process; conventional milling and climb millkmgilling

operationamilling attachmers.

Generation proces&ear shapergear hobbling principle of operation only gear finishi
processesgear burnishinggear shavinggear grinding and gear lappingear materials; c4

iron, steel, alloy steels brass, bronze, aluminum and nylons.
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1220234110 TOOL ROOM SPECIAL MACHINES L T P C

THEORY 3 0 0
Unit IV | CNC Machine and its Components

CNC machines; Numerical contralefinition- working principle of a CNC systenfieatures of CNQ
machines advantages of CNGQGnachines difference between NC and CNonstruction ang
working principle of turning principleconstruction and working principle of machining cent
machine axes conventions turning center and machining center. )
Components of CNC machine; slide waysquirementtypes friction slide ways and antifrictiof
slide ways linear motion bearingsrecirculation ball screw ATC- tool magazinei feedback
devices linear and rotary transduceencodersin process probingool material tool inserts.

Unit V Un-Conventional Machining

Un- conventional Machining Processe€onstruction, working and applications of ultrasor
machining chemical machining electro chemical grindingplasma arc machiningLASER 9
machining advantagesdisadvantage Electron Beam Machining Abrasive Jet Machining

Electrical discharge machirgn Introduction principle of spark erosion and requirements
dielectric fluid layout of spark machining system, EDM machitml materials electrical circuits

in EDM- metal removal ratemean currentoperation parameters and typical values andwehlr
reasonsclassification and types.

EDM process characteristiadvantages and disadvantages of EDM precgge-cut EDM, CNC
Wire-cut EDM for machining punch and die cavities.

Assessment Test, Revision and Students Activity 10
TOTAL HOURS 55

Suggested List of Students Activity:
1 Presentation / Seminars by students on any recent technological development based on the course

T Online MCQ have to be conducted for all the five units

Text and ReferenceBooks:
1. P. Rajesh, tool room special machinesdlish),4thedition,geometric publication,2019

2. P.H. JoshiMachine Tools Handbook'gdition, Tata McGraw Hill Education,2007
3. Steve KrarTechnology Of Machine Toold"&dition, McGraw-Hill Education,2010
Web-based/OnlineResources:

9 https://youtu.be/zEDViP4BjM?si=vSFI2UZGwJMKGDHc
1 https:/lyoutu.be/l_6G_8ggmKo?si=r2yP5fhL3P957gus
9 https://youtu.be/tmdGg49eJwI?si=32Rg119qlIVAIsdX
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1220234110 TOOL ROOM SPECIAL MACHINES L T P C
THEORY 3 0| o

END SEMESTER QUESTION PATTERN - Theory Exam
Duration: 3 Hrs. Max. Marks: 100

Note: Answer ten questions by selecting two questions from each unit. Each question carries 10 marks each.

Instruction to the Question Setters
Four questions will be asked from every unit, students should write any two questions for 10 marks. The

question may have two subdivisions only.
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THEORY

PRESS TOOL

3 0 0 3

Introduction:

Modern development of sheet metal industries require more understanding of production of sheet metal

products and the machinery and tools involved in the production of the sheet metal products. This subject Press

Tools will develop the basic knowledge tine essentials of the production of sheet metal products, the

machinery and Tools involved in its production.

Course Objectives:

)l

= =4 -4 -4 A -a -2 -2

1

To understand the fundamentals of press working, to be familiar with the various press working
operations and machines.

To learn the safety in press working operations.

To be familiar with the various press and press tool accessories

To know the various bending, forming and other miscellaneous press working operations.

To learn about the construction and operation ofitfierent bending dies.

To be familiar with the various drawing and other related processes

To know the construction and operating principle of drawing and combination dies.

To know the basic concepts and the advantages of fine blanking process

To learn about the concepts of SMED and quick die changes and its advantages in bringing down
the press set up time.

To learn to trouble shoot in various press tools.

To be familiar with the specialised press tool applications.

Course Outcomes:

On successil completion of this course, the student will be able to
CO1: Knowledge abouthe fundamentals of press working operations and compare different types

of press.

CO2: Identify the accessories of press tool and die construction.

CO3: To know the constructions and operations of bending dies and forming dies.

CO4: To know the concepts of drawing dies and its operation.

COEb: Correlateblanking dies and fine blanking dies & concepts of SMED and quick die changer
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1220234210

THEORY PRESS TOOL

Pre-requisites:
ProductionTechnologyMachineTools,Metal Cutting, Computerapplications
CO/PO Mapping

CO /PO PO1 PO2 PO3 PO4 PO5 PO6 PO7
co1 3 3 2 2 - 3 1
coO2 3 - 2 2 2 3 1
cO3 3 2 - 2 - 3 1
co4 3 3 3 3 2 3 -
co5 3 3 - 1 2 3 -

Legend: 3High Correlation, 2Medium Correlation, 4.ow Correlation
Instructional Strategy:

i Engage and Motivate: Teachers should actively engage students to boost their tearfnilegce

9 To help students learn and appreciate numeoomsepts and principles in each areschers
should provide examplesfrom daily life, realistic situations, and realorld engineering and

technological applications.

9 The demonstration can make the subject exciting and foster in the students a soiamdiet.

Student activities should be planned on all the topics.

9 Throughout the course, a theatgmonstratg@racticeactivity strategy may be used ¢émsure that

learning is outcomeand employabilitybased.

I SimulationandReatWorld PracticeConductdemonstrationandhandson activitiesin asimulated

environment, transitioning to rewalorld scenarios when possible.
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THEORY PRESS TOOL
3 0 0 3
Assessment Methodology
Continuous Assessment (40 marks) End Semester
Examination
CAl CA2 CA3 CA4
(60 marks)
Quiz
Written test
Mode Written test MCQ Model Written
(Two units) (Another Two _ Examination Examination
units) (Online /
Offline)

Duration 2 Periods 2 Periods 1 Hour 3 Hours 3 Hours
Exam Marks 50 50 60 100 100
Converted to 15 15 5 20 60

Marks 15 5 20 60

Tentative 13-14th

Schedule 6th Week 12th Week Week 16th Week

CA1l and CA2: Assessment written test should be conducted for 50 Marks for two units. The marks scored will
be converted to 15 Marks. Best of one willdmmsidered for the internal assessment of 15 Marks.

CAland CA2, Assessment test should be conducted for two units as below.
Answer five questions (5 X 10 Marks = 50 Marks).

Eight questions will be asked, students should write five questions. Eacbwirguiestions can be asked. Each
question may have subdivisions. Maximum two subdivisions shall be permitted.

CA3: 60 MCQ can be asked by covering the entire portion. It may be conducted by Online / Offline. The
answer scripts of every student (onlinefling) for this assessment should be kept for records and future
verification. The marks scored should be converted to 5 marks for the internal assessment.

CAA4: Model examination should be conducted as per the end semester question pattern. The nichides shou
converted to 20 marks for the internal assessment.
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1220234210

PRESS TOOL

THEORY

Question Pattern:
Answer ten questions by selecting two questions from each unit. Each question carries 10 marks each.

Four questions will be askdébm every unit, students should write any two questions. The question may have
two subdivisions only.

Syllabus Contents
Unit | PRESS WORKING FUNDAMENTALS, OPERATIONS, AND MACHINERY

Press working operationShearing, cutting off, parting, blankingunching, piercing, slotting,
perforating, Notching, semi notching, lancing, parting, Trimming , slitting, shaving. Safety in pr
working.

Press working mechanism: Presses according to their fun¢temergy producing press, force
producing pressestreke controlled presses. Press according to their energy subfaghanical,
hydraulic, Pneumatic, electromagnetic presses. Presses according to their const&ataor

gap frame, open back inclinable, knee frame, horning, open end or endRvhsslaccording to
their operatiori Single action, double action, triple action, multi slide press. Press actuating 9
mechanisms.

Parts of press, press operating paramét&nnage, shut height, stroke, shut height adjustment,
strokes per minutalie spae. Clearance, cutting terminology, stages of cutting, penetration, and
burr. Effects of clearance variatiorSecondary shear, large clearance, clearance selection, ang
cutting characteristit Dish distortion, spacing distortion, typical weatr.

Forces fo cutting sheet ®tal 1 Cutting with square faces, cutting with shear, shear on punch, sl
bending force, shear on die steel, stripping force.
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1220234210 L T P
THEORY PRESS TOOL
3 0 0
Unit Il PRESS & PRESS TOOL ACCESSORIES AND TYPES OMIE CONSTRUCTION

Mechanical handling devices: Feeding and reeling mechanisntifed sheet metal Reels and
cradles (decoiler), roll feeds and its types, hitch feeds. Feeding mechanism for individuali pg
Hopper feeds, dial feeds, chutes, sljdaagazine feeds, step feeds, special feeds.

Ejection mechanisni Gravity, air, kicker, lifter, shovel, mechanical hand, ejection by next p
Transfer mechanism§ Conveyors, shuttle, turnover, turnaround, stacker, rails. Types of
construction:- Cut off, drop through, return type, compound, combination, continental, sub p
follow die, progressive die, transfer die, shuttle die. Function and nomenclature of die compon
Die, die set, die plate, punch, stripper plate, die spring, rubber rkegppper bolt, solid stripper,
knockout plate, hold down plate, pad plate, blank holder, pressure pin. Types of stock
Attachment componenisDowel, screw, key. Miscellaneous componéntdeal, stop block, bolster
plate, backing plate, pilot, gges, insert, cams, hinges and rockers. Commercially available
componentsi Die sets, die set attachment devices, punches, die buttons, retainers, springg
springs, die cushion and its types

Unit 11 BENDING AND FORMING DIES

Bending of sheet metdl Bending theory, neutral axis, metal movement, spring back, methoo
overcoming spring back. Bending OperatidnBending, flanging, hemming, curling, seaming, a
corrugating. Types of Bending dies (construction and workingipta) i V bending and its types,
edge bending, u bending. Bending operations done using press brake.Forming opéra
Embossing, bulging, crimping, tube forming. Miscellaneous press working operatisingging,

restrike or spank, extrude (holes),réng, hot trimming, cold trimming of die castings and plasit
moulding, riveting, burnishing or sizing, Ironing. Forming dieSonstruction and working principle
of solid form dies, pad form dies, curling dies, embossing dies, coining dies, swagingutiiesy

dies. Assembly diesRiveting, tab stake, upset stake, crimping.
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PRESS TOOL

THEORY
3 0 0

Unit IV DRAWING DIES AND DIES FOR SECONDARY OPERATIONS

Drawing operation$ Shallow drawing, deep drawing. Analysis of anawing:- Stages of drawing
- Bending, straightening, friction, compression, tension, stretch forming. Variables of draw
Bending and straightening variables, friction variables, compression variables, stretch fo
variables, analysis of draw spgke

Draw dies &its construction and working princifil€€onventional draw die, redrawing die, reverse
drawing die, drawing of square or rectangular shapes. Drawing with flexible tdolarform
process, Hydro form process, Hydro dynamic procéssson wheel on process. Draw die detdils
Blank holders, blank holding pressure and its importance, air vents, drawing inserts, draw
Drawing defects, causes and remedies.

Dies for secondary operationsConstruction and working principle @f Semi piercing dies, shea

form dies, dies for formed contours, notching die, shaving die, side piercing die.

Unit V FINE BLANKING TOOL AND SPECIALISED PRESS TOOL APPLICATIONS,
PRESS

Fine blanking basics: Definition and Applications of fine blanking, Working principle of f
blanking tool, V Ring function of V ring, Dimensions of V ring. Comparison of fine blanking wi
blanking. Strip width and margin calculations, Calculation m@fsp, Fixing minimum distance from
die aperture. Factors affecting Tool life. Importance of punch and die radius. Materials suital
fine blanking, work hardening during fine blanking, steel, copper and copper alloys, aluminur
aluminum alloysrine Blanking Machines:Working principlei Ram movement, Drive systems
Mechanical drives, hydraulic drives, Machine force, Ring indenter force, counter force.

Fine blanking tools: Different types of toolsCompound die tooling system with sliding punc
compaund die tooling with fixed punch. Clearance calculatidmportance of clearance.Specialize
Press Tool Applications: Construction, advantage and applications of advanced multistage t
unit tooling, angular piercing tools, CNC turret press. Priecgl Quick Die Change (QDQ)need

and advantages. Single Minute Exchange of Dies (SMEfohcept need and advantages.

Factors Affecting Tool Service Life: Introduction, Elements of Tool performance, Procedu
investigation of tool failure, Troubl shooting in press tools, effect of heat treatment on service |
tools.

Maintenance and Recondition of press tdoBlanking tooli Progressive Todl Compound tool wear

and reconditioning of press tools components. Causes of tool and die tgjpeseof failures.

Assessment Test, Revision and Students Activity

10

TOTAL HOURS

55
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1220234210

PRESS TOOL

THEORY

Suggested List of Students Activity:

9 Presentation / Seminars by students on any recent technoldgiedbpment based on the course

Text and ReferenceBooks:
1. Joshi P.HPress Tools Design And Constructiori®28liton,S Chand & Company,2017

2. M. Lugman Sheet Metal Press Tools Design and Makkigst Edition,2019,
3. K. VenkataramayDesign of JigsFixtures and Press Todksd Edition,Springer,2021

Web-based/OnlineResources:
4. https://testbook.com/mechanieahgineering/noftraditionatmachiningprocesseslefinition

5. https://www.bdeinc.com/blog/understandiogmputeraidedmanufacturingoenefits/
END SEMESTER QUESTION PATTERN - Theory Exam
Duration: 3 Hrs. Max. Marks: 100
Note: Answer ten questionsy selecting two questions from each unit. Each question carries 10 marks each.
Instruction to the Question Setters
Four questions will be asked from every unit, students should write any two questions for 10 marks. The

question may have two subiions only.
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122023438 L T P C
FLUID POWER AND THERMAL ENGINEERING

Practicum

Introduction:

Properties of Fluids and Pressure Measurements, Pneumatic System, Hydraulic system &Thermodynamics,
Internal Combustion Engines &Heat exchangersi&ndehicles

Course Objectives:

Define the properties of fluids

Explain the working of pressure measuring devices
Appreciate the use of fluid power

Explain the working of pneumatic system and its elements
Explain the working of Hydraulic system and iksmeents
Compare Pneumatic system with Hydraulic system

Design Pneumatic and Hydraulic circuits

Explain the concept and types of thermodynamic systems

= =/ =4 =4 =4 4 -4 -4 -9

Explain the working of IC engines & heat exchangers

CourseOutcomes:
On successful completion othis course, the student will be able to
COL1: Define the properties of fluids and explain the working of pressure measuring devices

CO2: Express the working of Pneumatics & hydraulic elements and its circuits
CO3: Explain the concept and application of fthe dynamics
CO4: Specify the Concept IC engines.

CO5: Describe the working of heat exchangers and its effectiveness

Pre-requisites:
Mathematical skillsMechanics.
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FLUID POWER AND THERMAL ENGINEERING

Practicum 2 0 4 4
CO/PO Mapping
CO /PO PO1 PO2 PO3 PO4 PO5 PO6 PO7
Co1 3 5 ] ] ] ] ]
co2 3 2 2 2 : - -
CO3 3 1 ] ] ] ] ]
co4 2 1 ] ] ] ] ]
COo5 2 2 ; ; 2 ; 2

Legend: 3High Correlation, 2VMledium Correlation, 4.ow Correlation
Instructional Strategy:

0

O«

O«

Engage and/otivate: Instructors should actively engage students to boost their learning

confidence.

RealWorld Relevance: Incorporate relatable, +#gal examples and engineering

applications to help students understand and appreciate course concepts.

InteractiveLearning: Utilize demonstrations and plan interactive student activdresn

engaging learning experience.

ApplicationBased Learning: Employa theorydemonstratgracticeactivity strategy
throughout the course to ensure outcalrigen learning and enhpyability.Simulation
and ReaWorld Practice: Conduct demonstrations and hamdactivities in a simulated

environment, transitioning to realorld scenarios whepossible.
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Practicum FLUID POWER AND THERMAL ENGINEERING > 4 4
Assessment Methodology:
Continuous Assessment (40 marks) End Semester
Examination
CAl CA2 CA3 CA4 (60 marks)
Written Practical
Mode Practical Test Practical Test Test Practical Test Examination
Theory
: Cycle | Cycle Il . All .
Portion Experiments Experiments Al Units Experiments All Experiments
Duration 2 Periods 2 Periods 3 Hours 3 Hours 3 hours
Exam Marks 60 60 100 100 100
Converted to 10 10 15 15 60
Marks
Marks 10 15 15 60
Tentative 15th
Schedule 7th Week 14th Week Week 16th Week
Note:

CAl and CA2: All the exercises/experiments should be completed as per the portions above and kept for the
practical test. The students shall be permitted to select any one by lot for the test. The practical test should be
conducted as per the scheofeevaluation as below. The marks awarded shall be converted to 10 Marks for each
assessment test. Best of one will be considered for the internal assessment of 10 Marks.

Practical documents should be maintained for every experiment immediately afpdetamof the practice. The
practical document should be submitted for the practical test. The same should be evaluated for 10 Marks for each
exercise/experiment. The total marks awarded should be converted to 10 Marks for the practical test as per the

scheme of evaluation as below.

CA 3: Written Test for complete theory portions should be conducted for 100 Marks as per the question pattern
below. The marks scored will be converted to 15 Marks for internal assessment

CA 4: All the exercises/experiments should be completed and kept for the practical test. The students shall be
permitted to select any one by lot for the test. The practical test should be conducted as per the scheme of
evaluation below. After completion of dle exercises the practical test should be conducted as per End Semester

Examination question pattern scheme of evaluation. The marks awarded should be converted to 15 Marks for the
internal assessment.
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Practicum

The details of the documents to be prepared as per the instruction below
Each experiment should be completed on the day of practice. The same shall be evaluated for 10 marks on the day

or next day of practice befooemmencement of the next experiment.

This documentation can be carried out in a separate notebook or a printed manual or a file with documents. The

student should draw the Circuit Diagram and take readings, do calculations and prepare the Graph/Raibult manu

in the documents.

The detailed date of the practices and its evaluations should be maintained in the course logbook. The log book

and the practical documents should be submitted for the verification by the Flying Squad and DOTE Official.
SCHEME OF EVALUATION

PART DESCRIPTION MARKS
A Aim & Apparatus Required 5
B Circuit Diagram 20
C Connections and Execution 25
TOTAL 50
D Practical Documents (As per the portio 10

Total Marks 60
0 Cyclel:1,2,3,4and Xyclell: 6,7,8,9

Questionpattern i Written Test Theory

Description Marks

Parti A | 30 MCQ from the complete theory portions. 30 X 1 Mark | 30 Marks

Parti B | Seven Questions to be answered out of 10 Quest 7 X 10 Marks| 70 Marks

TOTAL 100 Marks
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Practicum FLUID POWER AND THERMAL ENGINEERING

SCHEME OF EVALUATION

Model Practical Examination and End Semester Examination Practical Exam

PART DESCRIPTION MARKS

A Aim & Apparatus Required 5

B Circuit Diagram 20

C Connections and Execution 25

D Output / Result 10

E Written Test (Theory Portiong 30

F Viva Voce 10
TOTAL 100

Note: For the written test 30 MCQ shall be asked from the theory portions.
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FLUID POWER AND THERMAL ENGINEERING

Practicum

Syllabus Contents

UNIT | PROPERTIES OF FLUIDS AND PRESSURE MEASUREMENTS

Fluid-Definition-Classification of fluidddeal and real fluiddNewtonian and noiNewtonian
Properties of fluiddensity, Specific weight, Specific volume, Specific gravi§ompressibility,
Viscosity, Surface tension and capillarity.

PressuréJnit of pressurd’ressure headtmospheric pressus&auge pressure and Absolute pressur
ProblemsP a s c a IPlbstAp piwi ¢ at i o n sHydrdulic Prass, tHydfadiicjack. a w
Presste MeasurememPiezometer tub&imple Utube manometerifferential U tube manometer
Inverted differential Lkube manometeMicro manometeinclined tube micro manomet&roblems
Mechanical Pressure gauBeurdon tube pressure gauB&éaphragm pressureaggeDead weight
pressure gauge.

UNIT II | THERMODYNAMICS

THERMODYNAMICS
Thermodynamic systeffiypesClosed system, Open system and isolated syBteperty and state of

systemintensive and Extensive propertieBhermodynamic procesSycle-Point and Path functiong
Law of conservation of energyhermodynamic equilibriumlaws of thermodynamics Laws of perfe
gases -Equation of staténiversal gas constaiRelationship between the specific heats and
constang.

INTERNAL COMBUSTION ENGINES

Introduction to IC Engine€lassificationaWorking of four stroke cycle petrol and diesel engivesits
& DemeritsWorking of two stroke cycle petrol and diesel engiNegits DemeritsComparison of four
stroke and two stke engines.
HEAT EXCHANGERS

Heat transfer in engineeringModes of heat transfé€onduction, Convection and Radiation. Hg
exchangetypes, parallel flow heat exchanger, counter flow heat exchaAgpigcation of heat
exchangers.
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Practicum

UNIT 1 PNEUMATIC SYSTEM & HYDRAULIC SYSTEM

Pneumatic system and its elemehii$er, Pressure regulator, Lubricator uRitessure control vale@/2
DCV, 5/2DCV, and 5/3DCMCheck value Flow control valueThrottle valueShuttle valveQuick
exhaust valv@ime delay valuePneumatic actuatoiSingle acting cylinder, Double acting cylinder, Aif
motor, ISO symbols of Pneumatic components.

Pneumatic CircuitPirect operation of single acting cylind®peration of double acting cylinder
Operation of double acting cylinder with meterngcontrolOperation of double acting cylinder with
meteringout controlUse of shuttle valve in pneumatic circllse of quick exhaust valve in pneumatif
circuitsAutomatic operation of double acting cylindglerits and Demerits of pneumatic system
Applications

Practical Exercises on Pneumatics

1. Direct operation of a Single Acting and Double acting Cylinder.
Operation of a Single Acting Cylinder controlled from tdifferent positions using Shuttle Valve.
Operation of a Double Acting Cylinder with quick return using quick exhaust valve.

Controlling the speed of a Double Acting Cylinder using metdringind metering out controls.

a s~ DN

Automatic operation of a Double Aag Cylinder in single cycle and multi cycle using limit switc

and memory valve.

12

Hydraulic system and its elemesierits, Demerits and applications of hydraulic system. Hydraulic py
typespositive displacement pumps and nopositive displacementumps-Gear pumpgxternal gear an
internal gear typ@ane pumpAxial piston pump and Radial piston pusHydraulic cylinders and Hydraul
motors - 1SO symbols for hydraulic componentpressure relief valv®irectional control valves
3/2DCV,4/2DCV,4/3DE. Hydraulic accumulator and its us€&gpesGravity type accumulator, sprir
loaded accumulator, Gas loaded accumulBtessure intensifier. Hydraulic circui@®peration of doubl|
acting cylinder using meteriAg control and metering out contr@peration of Hydraulic motor usin
meteringin and metering oufcontrol Hydraulic circuit using sequence valves and counter balance v;
Hydraulic circuit for shaping machine, surface grinding machine and Milling machine. Compari

Hydraulic system andrfeumatic system.
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FLUID POWER AND THERMAL ENGINEERING 2 0 4 4

Practical Exercises on Hydraulics

1. Direct operation of a Double Acting Cylinder.
2. Direct operation of a Hydraulic motor.
3. Controlling the speed of a Doubketing Cylinder using meterintn and meteringput type 13
control.
4. Controlling the speed of hydraulic motor using metefingnd meteringyut control
Sequencing of two cylinders using Sequence Valve.
CA & MODEL EXAMINATION 10
TOTAL HOURS 75

Suggested List of Studenté\ctivity:

0

O«

O«

Compare the following liquids concernitigeir density(for the samemass,compare the
volume) (1) Petrol (2) Water (3) Edible oil (4) Caster oil (5) Mercury

Compare the following liquids concerning their viscosity (fbe sametemperature,
compare the velocity) (1) Petrol (2) Water (3) Edible oil (4) Caster oil (5) Mercury

Observe the working of a Hydraulic Jack at any garage and relate it with Plseal's
Design circuits on hydraulic & pneumatic for various indasapplication.

Draw a line diagramof the water supply & distributionline of your hydrauliclab and

indicate the source of major and minor losses in it.

Visit the manufacturer'svebsitefor hydraulic pumps,collect the catalog,and selecta

suitable pumpgor your home application.

Prepare a demonstration model of the hydraigigces.
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Text Books& ReferenceBooks:

1. Allan D. Kraus Introduction to Th dition ,CRC Press,2019

2. Pankaj SahaAdvances in iMst edition, Springer Verlag,

Singapore,2019

3. Basant Singh Sikar
2021

hermal Engineeridgt edition,Springer,

Web-based/OnlineR
1. https:/lyoutu.be/hc35VQIEN987?si=xtLAgL77PcbuANIP

2. https:/lyoutu.be/b1jQseqJuDU?si=nmWQssBWT1 rg2rZ

3. https://youtu.be/gJhHiyZOBAs?si=z7H39bDP4G_glrzV

Equipment / Facilities required for conducting the Practical Course.

1. Pneumatidit 1 no.
2. Hydraulickit 1 no.

Required instruments amdnsumable
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END SEMESTER EXAMINATIONS i PRACTICAL EXAM
Note:

Note: All the exercises should be given in the question paper and students are allowed to select by a lot or the
question paper allotted from the DOTE shall be used.

Practical document should be submitted for the examination with a bonafide certificate.
SCHEME OF EVALUATION

Model Practical Examination and End Semester Examination Practical Exam

PART DESCRIPTION MARKS

A Aim & Apparatus Required 5

B Circuit Diagram 20

C Connections and Execution 25

D Output / Result 10

E Written Test (Theoryortions) 30

F Viva Voce 10
TOTAL 100

Note: For the written test 30 MCQ shall be asked from the theory portions.
*Written Test:

Part A- 15 X 1 Mark = 15 Marks. Fifteen MC(@ne mark each) shall be asked from the complete Theory
Portions. Students can answer any Ten questions.

Part B- 5 X 3 = 15 Marks. Eight two marks questions shall be asked from the complete Theory Portions.
Students can answer any Fiyeestions. Each batch should have a separate set of questions or an online
question paper issued by the DOTE can be issued.
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Introduction:

To study and practice the varioogerations that can be performed in lathe, shaper, drilling, milling
machines etc. and to equip with the practical knowledge required in the core industries.

Course Obijectives:
1. Identify a milling machine and its parts

2. Identify a cylindrical grindersurface grinder and tool and cutter grinder
3. Identify Shaping machine and its parts

4. ldentify the tools and instruments

5. Handle the different types of work holding devices

6. Machine a component using different machine tools.

7. Calculate the indexing for a work

Course Outcomes:
On successful completion of this course, the student will be able to
CO1 To be able to be aware of fitting tools & learn practically the process of shaping machine.
CO2 To be able to practice of making Mgeck on Shaping Machine.

CO3 To beable to practice of making different shapes from cylindrical rod on milling machine (a) Hexagonal (b)
Square (c) Triangular & practice of indexing.

CO4 To be able to practice of different operations of milling machine, cylindrical grinder, surface, gamtierol
&cutter grinder.

CO5 The student will be having the capability of selecting suitable manufacturing processes to manufacture
the products optimally.
Pre-requisites:
1 Basic working practice of Lathe & Milling machines

1 Basic knowledge on working piciple CNC machines

1 Learning of fundamentals
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CO/PO Mapping
CO /PO PO1 PO2 PO3 PO4 PO5 POG6 PO7

co1 3 3 3 3 ) ) .

co2 3 3 3 3 ) ) .

co3 3 3 3 3 ) ) .

co4 3 3 3 3 2 2 1

cos 3 3 3 3 2 2 1

Legend: 3High Correlation, 2Medium Correlation, 4.ow Correlation
Instructional Strategy:

i Engage and Motivate: Teachers should actively engage students to boost their learning

confidence

9 To helpstudents learn and appreciate numerous concepts and principles in eatbaateas
should provide examplesfrom daily life, realistic situations, and realorld engineering and

technological applications.

I The demonstration can make the subject excaing foster in the students a scientifindset.
Student activities should be planned on all the topics.

9 Throughout the course, a theatgmonstratgracticeactivity strategy may be usedéasure that

learning is outcomeand employabilitybased.

Y Simulaton and RealWorld Practice: Conduct demonstrationsand handson activities in a

simulated environment, transitioning to r@adrld scenarios when possible
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AssessmenMethodology:
Continuous Assessment (40 marks) End Semester
Examination
CAl CA2 CA3 CA4 (60 marks)
: : Practical : Practical
Mode Practical Test| Practical Test Practical Test L
Document Examination
Portion First Cycle | Second Cycle| All Exercises | All Exercises All Exercises
Duration 2 Periods 2 Periods Regularly 3 Hours 3 Hours
Exam Marks 50 50 100 100 100
Converted to 10 10 10 20 60
Marks 10 10 20 60
Tentative 7thWeek | 14thWeek | 15thWeek | 16th Week
Schedule
Note:

CAl and CA2: All the exercises/experiments as per the portions mentioned above should be completed and
kept for the practical test. The students shall be permitted to select any one by lot for the test. The practical test
should be conducted as per the scheme of atrafuas below. The marks awarded will be converted to 10
Marks for each assessment test. Best of one will be considered for the internal assessment of 10 Marks.

Cyclel - Exercises 12,3,4, andb.

Cycle2 - Exercises 6,7, 8,9 and 10.

1 CA 3: Practical document should be maintained for every exercise immediately after completion of the
practice. The same should be evaluated for 10 Marks. The total marks awarded should be converted to
10 Marks for the internal assessment. The practical docushentd be submitted for the Practical Test
and End Semester Examination with a bonafide certificate

The details of the documents to be prepared as per the instruction below.

Each exercise should be completed on the day of practice. The same svalulaged for 10 marks on

the day or next day of practice before commencement of the next exercise.

This documentation can be carried out in a separate notebook or a printed manual or a file with

documents. The part program and sketch should be writtdrelstudent manually.

The detailed date of the practices and its evaluations should be maintained in the course logbook. The
log book and the practical documents should be submitted for the verification by the Flying Squad and
DOTE Official.
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1 CA 4: All the exercises should be completed and kept for the practical test. The students shall be
permitted to select any one by lot for the test. The practical test shmuldonducted asper the
scheme of evaluation as below. The marks awarded should be converted to 20 Marks for the internal

assessment.

SCHEME OF EVALUATION

PART DESCRIPTION MARKS

A Aim & Tools required 10

B Machining & Dimension 30

C Finish 10

TOTAL 50
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Syllabus Contents

Introduction

1.Introduction to shaping machine and its parts

2. Introduction to milling machine and its parts.

3.Introduction to grinding machine and its parts

4. Introduction towvork holding devices.

5.Types of cutter used in milling machine

6.Types of grinding wheels used in grinding machines

7.Setting of work, tools and cutters in shaping, milling and grinding machines
8.0perations performed in shaping, milling and grinding nmech

10

Practical Exercises

1.Machine a cube by using shaping machine

2.Machine a square block from round rod using Milling machine

3. Machine a 6V6 Block using Milling
4.Machine Groove cuts using Vertical Milling machine

5.Grind a plairsurface using surface Grinder

6.Grind a cylindrical surface using Cylindrical Grinding machine

7.Grind a Progressive type Plug gauge using Cylindrical Grinding machine
8.Machine a Spur Gear using milling machine by Simple Indexing

9. Machine a Helical Gearsing milling machine.

10.Grind a Facing Tool using Tool and Cutter Grinder

mac hi

50

Tests and Model examination

10

TOTAL HOURS

70
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Practical Exercises *

EXERCISE NDSHAPING A PLAIN SURFACE
MANUFACTURE A SQUARE BLOCK USING SHAPING
MACHINE.

Raw materiakize

e 50.0—-

~—50.0—
ALL DIMENSIONS ARE IN mm

EXERCISE NOVMANUFACTURE A MAXIMUM SIZE SQUARE BLOCI
GIVEN ROUND ROD USING MILLING MACHINE.

RAW MATERIAL SIZE: @32X33 mm MS ROUND

232
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EXERCISE NO: 3
MACHINE AV BLOCK BY USING MILLING MACHINE

RAW MATERIAL SIZE: 22 X33

-]
>

22

-<72 2 —_————_

EXERCISE NO: 4 GROOVE MILLING

MACHINE THE REQUIRED GROOVES BY USING VERTICAL MILLING MACHINE

14
RAW MATERIAL SIZE: 22
90 °
I < '
e
22 84 8j
Y B
a3 e S < S
Y | |
- 10 |
22
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EXERCISE NO: 5 SURFACE GRINDING

GRIND THE PLAIN SURFACE TO AN ACCURACY OF 0.01mm BY USING SURFACE GRINDING MACHINE.

6+0.0

RAW MATERIAL SIZE: 75X50X12 mm I\Tl

Z ]

B £ T

EXERCISENO:6 CYLINDRICAL GRINDING

GRIND THE CYLINDRICAL COMPONENT TO AN ACCURACY OF 0.02MM
BY USING CYLINDRICAL GRINDING MACHINE

RAW MATERIAL SIZE:@32X150 MM MSPOLISH ROD

022+0.02 y00 032 020 —(24+0.02
/ / /
R A A e / AVAVAY,

J' 47.5 liS.O’ 25.0l‘15.();47.5—,L

ALL DIMENSIONS ARE IN mm
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EXERCISE NO:7 CYLINDRICAL GRINDING

MANUFACTURE A PROGRESSIVE TYPE PLUG GAUGE BY USING CYLINDRICAL GRINDING

R

T

—

47.5 15.0;’—25.0<L15.0JL20.07‘12.J‘IS.OJ' !

T
-

¥21.6040.01
/—@21.5(&
JYATAYS -

0.01
|
|
1

—

EXERCISE NO: 8 SPUR GEAR MILLING

MACHINE A SPUR GEAR BY USING MILLING MACHINE

/a—SPUR GEAR

i Z=15M~=1.5

____l_;______________________________{__:__

To-a

I
J—

47.5 5.07;25.0415.0/—20.07‘12_5‘1 S.OJ’
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EXERCISE NOHELICAL GEAR MILLING

MACHINE A HELICAL GEAR BY USING MILLI SMACHINEEAR 771 2M71L3

20
/ T

—\
\

A

/
/

Sy

s
v

=)
0
wn

1 7
¢+ ((\I\

EXFRCISE NO: 10- FACING TOCL (TOOL AND CUTTER GRINDEE)
TOOL AND CUTTER GRINDING

o rera e e 4

P T
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Suggested List of Students Activity:

1. Study and practice the conventional & raomventional machines for various component machining.
2. Field visit nearby industries based @mventional & norconventional machines and make report.

3. Visit to anyindustriesandmakereport.

Text and ReferenceBooks:
1. Maddili Praveena Chakravarthylachine Tools Laboratory Manual\8dition, LAP Lambert Academic

Publishing,2023
2. Shivaniengineering boagkSpecial machines'4edition, Shivani engineering book,2020
3. American School of Corresponden@eol Making a Manual of Practical0"edition, Legare Street
Press,2023
Web-based/OnlineResources:
1. https://download.slicer.org/

2. http://www.roboanalyzer.com/downloads.html

Equipment / Facilities required conductingthe Practical Course.

Vertical milling machine/ vertical milling attachment in Universal Milling Maching 8@ 6 s
Universal Milling Machine with indexing hea@ Nos

Surface Grinding Machine (Horizontal)l No

Cylindrical Grinding machiné& 1 No

Tool and Cutter grindér 1 No

L T o

Shaping machiriel no
EQUI PMENTO®6S & TOOLS:

Milling Cutter (2 Module cutter) &accessories complete sets

Milling Machine Handle and required accessofigssets

Grinding wheel OD651K5,0/8)inPn NodlsD 166 ( AA
Grinding wheel OD 300 mm , ID 150mm(AB6, K5, V8)i 1 No

P 0w bd PR
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END SEMESTER EXAMINATION 7 PRACTICAL EXAM.
BOARD EXAMINATIONS
Note:

1 All the exercises have to be completed, any one exercise will be given for examination.

1 All the exercises should be given in the question paper. The stu@ddintied to select by lot or
question papers issued by the DOTE Exam section shall be used.

1 Practical documents along with the activity report should be submitted for the End Semester

Examinations.

DETAILED ALLOCATION OF MARKS.

Part | Description Marks
A | Aim & Tools required 10
B | Procedure 20
C | Preparation 20
D | Cutting 20
E | Accuracy / Tool Handling / Finish / Resy 20
F | Viva Voce 10

TOTAL MARKS 100
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Introduction:
This subject willhelp you to understand the press tool and die process. A press tool is embedded in

a press machine, and it is designed to shape or cut metal using force. The die helps define the shape and size
of the cut piece. This process is used to produce aguigred component in large quantities. The
components that a press tool and die can produce depend on the construction and configuration of that tool
and die. Basically, a press tool is an assembly of a tool and a die.

Course Obijectives:
Manufacture press tool components as per the given drawing.

Assemble the components manufactured.
Set the tools manufactured in the OBI / gap frame / Fly press as per requirement.

Adjust the shut height; operate the press to take trial production.

= =4 -4 -—a -

Compae the result with the requirement and to do the necessary corrections if needed.

Course Outcomes:

On successful completion of this course, the student will be able to
CO1 Capable of performing Blanking Tool independently
CO2 Capable of performing Progsgive Tool independently.
CO3 Capable of performing Compound Tool independently.
CO4 Capable of performing V Bending tool independently.
CO5 Capable of performing drawing tool independently

Pre-requisites:
1. Basic press tool assembbgcuracy.

2. Mechanicabroperties of materials.
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CO/PO Mapping
CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7

co1l - - 3 3 1 2 -

Co2 - - 3 3 1 2 -

co3 - - 3 3 1 2 -

co4 : - 3 3 1 2 -

CO5 ] _ 3 3 1 2 -

Legend: 3High Correlation, 2Medium Correlation, 4.ow Correlation

Instructional Strategy:

0 Engage and Motivate: Teachers should actively engage students to boost their learning
confidence

0 To help students learn and appreciate numerous concepts and principles aneegiglachers
should provide examplesfrom daily life, realistic situations, and rewalorld engineering and
technological applications.

0 The demonstration can make the subject exciting and foster in the students a smerddit.
Student activities shudd be planned on all the topics.

0 Throughout the course, a theatgmonstratg@racticeactivity strategy may be useddasure that
learning is outcomeand employabilitybased.

0 Simulation and RealWorld Practice: Conduct demonstrationsand handson activities in a

simulated environment, transitioning to r@adrld scenarios when possible
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Assessment Methodology:

End Semester

Continuous Assessment (40 marks) Examination
(60 marks)
Mode Record of Work Done Model Practical Exam | Practical Examination
Portion All Exercises Any one Exercise 04 Exercises
Duration Regularly 8 Hours 16 Hours
Exam Marks - 100 100
Converted to 20 20 60
Marks 20 20 60
Internal Marks 40 60

Note:

0 Record of work done should be maintained and the same have to be evaluated after completion c
practical exercise for 201arks. The total marks awarded should be converted to 20 Marks for the internal assessn
0 After completion of all the exercises, Model examination should be conducted as per End Semester Exam q

pattern. The marks awarded should be converted todgt@Mor the internal assessment.
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SCHEME OF EVALUATION

The details of the documents to be prepared as per the instruction below.

Part Description Marks
A Aim & Tools required 10
B Design of Tools 30
C Fabrication ofT ools 40
D Tool Finish 10
E Viva Voice 10

TOTAL MARKS 100
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PRACTICAL PRESS TOOLS PRACTICAL

Syllabus Contents

TOPIC PERIODS
1. Manufacture of Blanking Todl Drop through type 12
2. Manufacture of Progressive TdoDrop through type 12
3. Manufacture or Compound Tool 12
4. Manufacture of V Bending tool 12
5. Manufacture of drawing tool ( single stage) 12
TOTAL HOURS 60

END SEMESTER EXAMINATION 1 PRACTICAL EXAM.

For examination, exercise should be given to students individually and not in batches.

The examination duration is 16 hours.

All the exercises have to be completed, any one exercise will be given for examination.

All the exercises should be given in the question paper. The student is allowed to select by lot or question papers

by the DOTE Exam section shall be used.

Record of work done notebook along with the activity report should be submitted fordtlise=BEester Examinations.
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