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DEPARTMENT OF MECHANICAL ENGINEERING

ELECTIVE COURSE SYLLABUS
ACADEMIC YEAR: 2023-2024 [EVEN]

YEAR / SEMESTER: LIl / S6

OCS353 DATA SCIENCE FUNDAMENTALS LTP C
2023

COURSEOBJECTIVES:

Familiarizestudentswiththedatascienceprocess.

UnderstandthedatamanipulationfunctionsinNumpyandPandas.

Exploredifferenttypesofmachinelearningapproaches.

Understandandpracticevisualizationtechniquesusingtools.

e Learntohandlelargevolumesofdatawithcase studies

UNIT -1 INTRODUCTION 6
Data Science: Benefits and uses — facets of data - Data Science Process: Overview — Defining

research goals — Retrieving data — data preparation - Exploratory Data analysis — build the model -
presenting findings and building applications - Data Mining - Data Warehousing — Basic statistical
descriptionsofData

UNIT-II DATAMANIPULATION 9
Python Shell - Jupyter Notebook - IPython Magic Commands - NumPy Arrays-Universal
Functions— Aggregations — Computation on Arrays — Fancy Indexing — Sorting arrays — Structured
data — Data manipulation with Pandas — Data Indexing and Selection — Handling missing data —
Hierarchical indexing — Combining datasets — Aggregation and Grouping — String operations —
Working with time series—Highperformance

UNIT-11I MACHINELEARNING 5
Themodeling process-Types of machine learning - Supervised learning - Unsupervised learning-
Semi-supervised learning- Classification, regression - Clustering — Outliers and Outlier Analysis

UNIT-1IV DATAVISUALIZATION 5
ImportingMatplotlib—Simplelineplots—Sim tterplots—visualizingerrors—densityand
contourplots-Histograms—-legend ) lors— bplpt s—te annotation—customization— three
dimensional plotting - Geographic ua atlon with Seaborn

UNIT-V HANDLING R E' j
fﬁ‘-‘k(plk dmueiig tips for dealing with large

Problems - techniques for h '
data sets-Case studies: Pre ctmg i\%]p?ous URLs IR, o’ recompifender system - Tools and
i ffchlep%ulldmg —Presentation and

techniques needed -Researc Eiuwn = Data pre »
automation.

30PERIODS

PRACTICALEXERCISES: _ ) ) 30PERIODS

LABEXERCISES
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DEPARTMENT OF MECHANICAL ENGINEERING

ELECTIVE COURSE SYLLABUS
ACADEMIC YEAR: 2023-2024 [Odd]

YEAR/SEMESTER: IV /S7

OML351 INTRODUCTIONTONON-DESTRUCTIVETESTING LTPC
3003

COURSEOBJECTIVES:
Themainlearningobjectiveofthiscourseistopreparethestudents for:
e UnderstandingthebasicimportanceofNDTinqualityassurance.
» Imbibingthe basic principles of various NDTtechniques, itsapplications, limitations, codes and
standards.
Equippingthemselvestolocateaflawinvariousmaterials, products.
» Applyingapplythetestingmethodsforinspectingmaterialsinaccordancewithindustry specifications
and standards.
* AcquiringtheknowledgeontheselectionofthesuitableNDTtechniqueforagivenapplication

UNIT-I INTRODUCTIONTONDT& VISUALTESTING
ConceptsofNon-destructivetesting-relativemeritsandlimitations-NDT Versusmechanicaltesting,
Fundamentals of Visual Testing — vision, lighting, material attributes, environmental factors, visual
perception,directandindirectmethods—mirrors,magnifiers,boroscopesandfibroscopes —light
sources and special lighting.

UNIT-1I LIQUIDPENETRANT&MAGNETICPARTICLETESTING
Liquid Penetrant Inspection: principle, applications, advantages and limitations, dyes, developers
and cleaners, Methods & Interpretation.
Magnetic Particle Inspection: Principles, applications, magnetization methods, magnetic particles,
Testing Procedure, demagnetization, advantages and limitations, — Interpretation and evaluation of
test indications.

UNIT-1II EDDYCURRENTTESTING& THERMOGRAPHY

EddyCurrentTesting:Generationofeddycurrents—propenies—eddycurrentsensingelements,
probes,Instrumentation, Typesofarrangement,applications,advantages, limitations—Factors
affecting sensing elements and coil impedance, calibration, Interpretation/Evaluation.
Thermography- Principle, Contact & Non-Contact inspection methods, Active & Passive methods,
LiquidCrystal—Concept,example,advantages&limitations.Electromagneticspectrum, infrared
thermography- approaches, IR detectors, Instrumentation and methods, applications.
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UNIT-1V ULTRASONICTESTING& AET 9
Ultrasonic Testing: Types of ultrasonic waves, characteristics, attenuation, couplants, probes,
EMAT. Inspection methods-pulse echo, transmission and phased array techniques, types of
scanning and displays, angle beam inspection of welds, time of flight diffraction (TOFD)
technique, Thicknessdeterminationbyultrasonicmethod,Studyof
A.BandCscanpresentations,calibration. Acoustic Emission Technique —Introduction, Types of
AE signal, AE wave propagation, Source location, Kaiser effect, AE transducers, Principle, AE
parameters, AE instrumentation, Advantages & Limitations, Interpretation of Results,

Applications.

UNIT-V RADIOGRAPHYTESTING 9
Sources-X-rays and Gamma rays and their characteristics-absorption, scattering. Filters and
screens,lmagingmodalities-ﬁlmradiographyanddigitalradiography(Computed,Direct,RealT ime,

CT scan). Problems in shadow formation, exposure factors, inverse square law, exposure charts,
Penetrameters, safety in radiography.
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COURSEOUTCOMES:
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TEXTBOOKS:
1.

2. pterials, TataMcGraw- Hill

RaviPrakash,“No-DestruiveTestnTehnues’, 1 strviéededition,NewAge
International Publishers, 2010.

REFERENCES:
1. ASMMetalsHandbook,V-17,"NondestructiveEvaluationandQualityControl", American
Society of Metals, USA, 2001.
BarryHullandVernonJohn,"NondestructiveTesting",Macmillan,1989.
ChuckHellier,“HandbookofNondestructiveEvaluation”,McGrawHill,2012.
4. LouisCartz,"NondestructiveTesting",ASMInternational ,USA,1995.
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OIM353 PRODUCTIONPLANNINGANDCONTROL LTPC

3003
COURSEOBJECTIVES:
» Tounderstandtheconceptofproductionplanningandcontrolactwork study,
e Toapplythe conceptofproduct planning,
e Toanalyzetheproductionscheduling,
» ToapplythelnventoryControl concepts.
e Topreparcthemanufacturingrequirement Planning (MRPII)andEnterpriseResourcePlanning
(ERP).
UNIT-1 INTRODUCTION 9

Objectives and benefits of planning and control-Functions of production control-Types of production-
job- batch and continuous-Product development and design-Marketing aspect - Functional aspects-
Operational aspect-Durability and dependability aspect aesthetic aspect. Profit consideration-
Standardization, Simplification & specialization- Break even analysis-Economics of a new design.

UNIT-11 WORKSTUDY 9
Method study, basic procedure-Selection-Recording of process - Critical analysis, Development -
Implementation - Micro motion and memo motion study —work measurement - Techniques of work
measurement - Time study - Production study - Work sampling - Synthesis from standard data -
Predetermined motion time standards.

UNIT-HI PRODUCHPIRANINGARD PROFESSBLA NN G 9

Productplanning-Extendingtheoriginalproductinformation-Valueanalysis-Problemsinlackofproduct
planning-Processplanningandrouting-Prerequisiteinformationneededforprocessplanning-Stepsin
process planning-Quantitydetermination in batchproduction-Machine capacity, balancing- Analysis of

process capabilities in a myti produ .
UNIT-1V PRODUCTI@NS E s 9

Production Control Systems-Loading and scheduling-Master Schedulmg—Schedulmg rules-Gantt
charts-Perpetualloading-Basicschedulingproblems- -Lineofbalance—Flowproductionscheduling-
Batchproductionscheduling-Productsequencing—ProductionControlsystems-Periodicbatchcontrol-
Matenalrequlrementplanmngkanban—D1spatchmg-Progressreportmgandexpedltmg-Manufactunng

leadtime-Techniquesforalignipgegmuplpyantimesnddycdaes v kUG
UNIT-V INVEN

Inventory control-Purpose of holding stock-Effect of demandon inventories-Ordering procedures. Two
bin system - Ordering cycle system-Determination of Economic order quantity and economic lot size-
ABC analysis - Recorder procedure-Introduction to computer integrated production planning systems-
elements of JUST IN TIME SYSTEMS-Fundamentals of MRP II and ERP.

TOTAL:45 PERIODS
COURSEOUTCOMES:

Uponcompletionofthiscourse,

CO1l:Thestudentscan abletoprepareproductionplanning andcontrolactwork study, CO2:The

students can able to prepare product planning, e

CO3:Thestudentscanabletoprepareproductionscheduling, 77 Whb

CO4:The students can able to prepare Inventory Control. fA, \

CO5:Theycanplanmanufacturingrequirementsmanufacturingrequirement Ranning(MRPII) m@Fnterprise
Resource Planning (ERP). s A i
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TEXTBOOKS:

James. B. Dilworth, "Operations management — Design, Planning and Control for manufacturing
and

. services"McgrawHilllnternationaledition 1992,

- Martand Telsang,"Industrial Engineering and Production Management”, First edition, S. Chand and

Company, 2000.
REFERENCES

- Chary. S.N., “Theory and Problems in Production & Operations Management”, Tata McGraw

Hill, 1995.

- Flwood S.Buffa, and Rakesh K.Sarin, “Modern Production / Operations Management”, 8th Edition

John Wiley and Sons, 2000

- Jain K.C.&Aggarwal. L.N.,“ProductionPlanningControlandIndustrialManagement”,Khanna

Publishers, 1990

. KanishkaBedi.“ProductionandOperationsmanagement”,2ndEdition,Oxforduniversitypress, 2007.
- Melynk,Denzler,“Operations management—Avaluedrivenapproach” IrwinMcgraw hill.

- NormanGaither,G.Frazier,“OperationsManagement”9thEdition, ThomsonlearninglE, 2007

- SamsonEilon,*ElementsofProductionPlanningandControl”,UniversalBook Corpn. 1984

- UpendraKachru, Production andOperationsManagement—Text and cases” st Edition, Excel

books 2007
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