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1.2. Understanding the Stress-Strain Curve

Introduction
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1.2. Understanding the Stress-Strain Curve
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1.3. Failure Mechanisms: Fracture

1. Introduction

“Griffith Theory” of brittle
fracture
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1.3. Failure

1. Introduction

“Griffith Theory” of brittle

@ Theoretical fracture stress

fracture
E _ E
5 30

@ Fracture occurs when
Estrain - Esu'rface

@ Crack propagates when

Introduction

Failure Mechanisms

Mechanisms: Fracture

(steel ~ T}%o)

Ductile Fracture

@ ®) ©

dEstrain — Bsurface Ductile Fracture Rajendran 2011
dL - dL
vy y
Sr. No Brittle Fracture Ductile Fracture
1. | It occurs with no or little plastic deformation. | It oceurs with large plastic deformation.
2. | The rate of propagation of the crack is fast. | The rate of propagation of the crack is slow.
3 It occurs suddenly without any warning. It occurs slowly.
4. | The fractured surface is flat. The fractured surface has rough contour and the
shape is similar to cup and cone arrangement.
5. | The fractured surface appears shiny. The fractured surface is dull when viewed
with naked eye and the surface has dimpled
appearance when viewed with scanning electron
microscope.
6. | It occurs where micro crack is larger. It oceurs in localised region where the
deformation is larger.
Ductile vs Brittle Fracture Rajendran 2011
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1.3. Failure Mechanisms: Fatigue

1. Introduction

..over 90% of mechanical failures are caused because of metal fatigue What Is Metal
Fatigue? 2021... J

Stress distribution at 56.9 kPa cabin pressure
and 1.3 g inoria loading

The De Havilland Comet The deHavilland
Comet Disaster 2019 [lecture]
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..over 90% of mechanical failures are caused because of metal fatigue What Is Metal
Fatigue? 2021... J
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Introduction Energy Release Rate

1.4. Energy Release Rate: Griffith’s Analysis

Introduction

il e Y s

Simplistic picture of the introduction of a crack
in a stretched specimen(Figure from sec 2.5 in Kumar
2009)

@ Because of the crack, we assume
o =~ 0 in the triangles.

o Corresponding energy loss:

o2 2a% \to?
ER = VA X (@) = T
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Introduction Linear Elastic Fracture Mechanics

1.5. Linear Elastic Fracture Mechanics

Introduction (Ref: Sec. 8.4.2 in Sadd 2009)

Consider the following two cases.
Question: Where will the point of peak stress occur? And which will have

higher maximum stress?

Case 1 Case 2
T, . e e N,
ERENEEA — -
1 = = ;o
s ch= pul -
[ M g
< y
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1.5. Linear Elastic Fracture Mechanics

Introduction (Ref: Sec. 8.4.2 in Sadd 2009)

Consider the following two cases.
Question: Where will the point of peak stress occur? And which will have
higher maximum stress?

Case 1 Case 2

P

FTTTTTT R -

Analytical Solution
2
1

2
or=T(1—1%), 00 =T(1+ %)

— [ou = 7]
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1.5. Linear Elastic Fracture Mechanics

Introduction (Ref: Sec. 8.4.2 in Sadd 2009)

Consider the following two cases.

Question: Where will the point of peak stress occur? And which will have

higher maximum stress?

Case 1 Case 2
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1.5. Linear Elastic Fracture Mechanics

Introduction (Ref: Sec. 8.4.2 in Sadd 2009)

Consider the following two cases.
Question: Where will the point of peak stress occur? And which will have
higher maximum stress?

Case 3
Case 1
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2 2
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1.6. Modes of Fracture

Introduction
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