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Program Code: ET201
Subject Code: 1ET2010204 Subject Title: APPLIED MATERIALS ENGINEERING
Pre-requisite Subject Zeal to learn the subject with UG level material science course knowledge.

Course Objective: This course provides knowledge in the areas of Industrial metallurgy, advanced materials and
selection of materials for industrial applications.

Teaching Scheme (Hours per week) Evaluation Scheme (Marks)
Theory Practical
Lecture | Tutorial | Practical | Credit | University | Continuous University Continuous Total
Assessment | Assessment | Assessment Assessment
2 - - 2 30 20 - - 50

Subject Contents

Sr. Tobic Total Weight
No P Hours (%)
01 | ELASTIC AND PLASTIC BEHAVIOUR: 05 20

Mechanism of Elastic and Plastic deformation, Strengthening mechanism, work
hardening, solid solutioning, grain boundary strengthening, Poly phase mixture,
precipitation, particle fibre and dispersion strengthening. Effect of temperature,
strain and strain rate on plastic behavior, Super plasticity.

02 | FRACTURE BEHAVIOUR: 05 20
Griffith’s theory, stress intensity factor and fracture toughness, Toughening
mechanisms, Ductile-brittle transition in steel, High temperature fracture, creep,
Larson-Miller Parameter, Deformation and fracture mechanism maps, Fatigue.

03 SELECTION OF MATERIALS: 05 20
Motivation, cost basis and service requirements, selection for Mechanical properties,
strength, toughness, fatigue and creep; Selection for surface durability corrosion and
wear resistance, Relationship between materials selection and processing.

04 MATERIAL PROCESSING: 05 20
Processing of engineering materials, Primary and Secondary processes, stability,
Weldability, forgeability and malleability Criteria; Process induced defects,
Monitoring and control.

05 MODERN MATERIALS AND TREATMENT: 05 20
Dual phase steels, high strength low alloy steel, transformation included plasticity
steel, maraging steel, smart materials, properties and applications of engineering
plastics and composites materials.

Review Presentation: The student is expected to spend minimum 2 hours per week (as mentioned in the teaching and
evaluation scheme) to refer at least two peer reviewed journal papers related to this domain/subject. The student is
expected to identify issues/challenges and emerging trends in the domain/subject. Student is supposed to explore
various video lectures (E.g. NPTEL) available in the domain/subject. Student is required to make a review-presentation
on the work carried out for the same.

Recommended sites for journal papers are (1) asmedigitalcollection.asme.org (2) springer.com (3) sciencedirect.com
(5) ieeexplore.ieee.org (6) scholar.google.co.in or others of similar repute.

Course Outcome:

The student will be able to select the materials for Engineering applications by understanding basic mechanical
properties of materials, the relation of the microstructure and mechanical properties, processing techniques for
controlling shape and properties in the final product and able to work in R&D activity in the field of materials science.
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