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1. Understanding the Stress-Strain Curve

(Terminology
@ Proportionality Limit;
@ Elastic Limit;
@ Yield Point;
@ Ultimate Strength;
@ Fracture Point;
L @ Elongation at Failure;

~

Stress

Balaji, N. N. (AE, IITM)

Ductile Material Stress-Strain Gurve
low carbon steel

frue curve
Strain Hardening | Necking N
}
P sional limit l;l Fracture
_ rroporfonaTimt | Paint
,,,,,,,,,,,,,,,,,,,,,,,, 0 Utimate Strength
| Yield Paint
! !
Strain
Figure from [2]
AS3020* August 8, 2024 3/4



Understanding the Stress-Strain Curve

1. Understanding the Stress-Strain Curve

Terminology
@ Proportionality Limit;
@ Elastic Limit;
@ Yield Point;
@ Ultimate Strength;
@ Fracture Point;
@ Elongation at Failure;

N

Balaji, N. N. (AE, IITM)

Proportional limit |

AS3020%*

Ductile Material Stress-Strain Gurve
low carbon steel

frue curve

Fracture '

Paint

Strain Hardening | Necking

I

Yield Paint

Toughness, Resilience [3]

350 L ultimate strength
o yield strength /

<20

S

2

Em TOUGHNESS

DUCTILITY

0 s 0 is 20 s
Strain (%)

August 8, 2024 3/4



Understanding the Stress-Strain Curve

1. Understanding the Stress-Strain Curve

Terminology
@ Proportionality Limit;
@ Elastic Limit;
@ Yield Point;
@ Ultimate Strength;
@ Fracture Point;
@ Elongation at Failure;

\—m

Balaji, N. N. (AE, IITM)

=

AS3020%*

Proportional limit |

Ductile Material Stress-Strain Gurve
low carbon steel

frue curve
Strain Hardening | Necking N
i
Fracture
| Point
0= . Ultimate Strength
| Yield Paint
Strain Hardening [1]
Stress, o
0 c Strain, &
y

August 8, 2024 3/4



Understanding the Stress-Strain Curve

1. Understanding the Stress-Strain Curve

Terminology
@ Proportionality Limit;
@ Elastic Limit;
@ Yield Point;
@ Ultimate Strength;
@ Fracture Point;
@ Elongation at Failure;

\—m

Classifications
@ Brittle, Ductile

o Non-dissipative: Elastic,
Hyper-elastic

e Dissipative:
Elastic-perfectly plastic,
Bi-linear elastoplastic, etc.
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