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Motivation

v’ Brittle failure at low stress in low strength
steels
* WWII era Liberty Ships
» Welded structures
* Ductile/Brittle transition temperature too
high
v" The occurrence of failure at low stress in high-
strength materials spurred Fracture Mechanics
further
v" NBS economic study in 1978 estimated the
cost of fracture at $119 Billion in the U.S.
(about 4% of the GNP)
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Work of Griftith

« A. A. Griffith started his work in around the
1920s. At this time, it was accepted that the
theoretical strength of a material was taken to be
E/10, where E is Young's Modulus for the
particular material. He was only considering
elastic, brittle materials, in which no plastic
deformation took place. However, it was
observed that the true values of critical strength
was as much as 1000 times less than this
predicted value, and Griffith wished to investigate
this discrepancy.

« He discovered that there were many v First documented paper on fracture (1920)

microscopic cracks in every material which were v* Considered as father of Fracture Mechanics
present at all times. He hypothesized that these
small cracks actually lowered the overall strength
of the material because as a load is applied to
these  cracks, stress  concentration IS
experienced.
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Mechanical Behavior

How materials deform as a function of
applied load -> Testing methods and
language for mechanical properties of
materials.
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Mechanical Behavior
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Mechanical Behavior
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Mechanical Behavior
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Mechanical Behavior
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