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Program Schedule:
1 week, 16 — 22 June 2019 (9:30 AM - 5.30 PM)

Program Venue:

Department of Metallurgical and Materials
Engineering, 11T Kharagpur

Program Attraction:

* Interesting lectures by faculties from Academia
and Industries

 Case studies
 Lab visits
 Practical Demonstration of experiments
» Avisit to Tata Steel may be arranged

Program Outline:

The course is designed to implement the theoretical
knowledge about the mechanical behaviour of material to
understand, assess and overcome failure. At the initial stage,
fundamental concepts of mechanical properties of materials
starting from hardness, tensile and compression behaviour
and creep will be discussed. Subsequently, special emphasis
will be given on linear-elastic and elastic-plastic fracture
mechanics as well as nothed- and un-notched fatigue
characteristics. Importance of microstructure and
environment in controlling the performance of materials
will also be highlighted. Next, concepts will be developed on
failure and methods for root cause analysis. The course will
be equipped with necessary and appropriate audio-visual
presentation and case-histories in association with the
required lectures and experimental demonstration.

What will you learn?
Along with a broad overview that will developed by

the different faculty members, following are the basic
topics that will be covered:

[ )

Introduction : to mechanical behavior of materials -
hardness, tensile testing, creep, fracture, fatigue.

Fracture -

* Linear elastic fracture mechanics; Griffith Criterion, stress
concentration and stress intensity factors, plane strain fracture
toughness, K,

+ Elasto-plastic fracture mechanics, plane stress condition, J,c

* Fracture Toughness testing procedure for ductile and brittle
materials

* Impact Toughness -significance of ductile to brittle transition
temperature (DBTT), metallurgical factors affecting DBTT

» Laboratory testing of impact toughness and indentation
fracture toughness.

Fatigue

* Un-notched Fatigue - Crack initiation

 Stress controlled fatigue (high cycle fatigue, HCF)

« Strain controlled fatigue (low cycle fatigue, LCF)

» Notched Fatigue -Crack propagation -stress intensity factor
controlled fatigue

» Laboratory testing of high and low cycle fatigue

» Effect of microstructure, environment and temperature on
fracture and fatigue

Failure

 Introduction
analysis

 Steps for systematic failure analysis

» Case studies on fracture, impact and fatigue based failures.

to Failure Analysis and Root Cause

Who can participate?

Category 1: Faculties/Teachers of AICTE
approved degree level Engineering Colleges

Category 2: Faculties/Personnels/Corporates
from other Institutions (not approved by
AICTE)/ organizations/Industries/

Course Fee

Category 1: No Course Fee for Faculties/Teachers of
AICTE approved degree level Engineering Colleges

Category 2:

For Students: Rs. 5,000/-; For
(Faculty/Industry Personnel): Rs. 10,000/-

Others

Travel,Accommodation
and Food

Category 1: TA will be reimbursed with a
maximum to AC-3 Tier railway fare on shortest
route under normal booking window. Shared
boarding and lodging will be provided at the
Institute guest house.

Category 2: No TA will be reimbursed.

Chargeable single/shared accommodation will
be provided on the basis of availability. Breakfast,
Lunch and Dinner are included in the course fee.
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