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K)-log(da/dN) plot. 4-100  ceramics/ polymers
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For the general case that Y(a) is not constant (e.g. finite domains, ...) we need to solve this
numerically.
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Fatigue life calculation

Form > 2:




Fatigue life calculation

Form > 2:

2 1

(.rn’ _ 2) cym (AU)"" 7{.711,/2 (a”)(m.—Z}/ZZ (af)(‘ru,—z)/Z

For m = 2:

(source Course presentation S. Suresh MIT)
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Importance of
initial crack length
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The example above is the source of the scatter below

Stress (S)

2014.T6 Aluminum

scatter!!!
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Cycles to Failure (N)

How do we choose ai?
Do Nondestructive evaluation (NDE)
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We already discussed how to build factor of safety using S-N or S-N-P plots

How about Paris-Erdogan model \ﬁ oo H\\ \
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Miner’s rule for variable load amplitudes
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Influence of sequence of loading

The component is assumed to fail when the total damage
becomes equal to 1, or

It is assumed that the sequence in which the loads are applied
has no influence on the lifetime of the component. In fact, the
sequence of loads can have a large influence on the lifetime of
the component.
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Examples for Fatigue

A large plate contains a crack of length 2ag and is subjected to a constant-amplitude
tensile cyclic stress normal to the crack which varies between 100 MPa and 200 MPa.
The following data were obtained: for 2ap = 2 mm it was found that N = 20,000
cycles were required to grow the crack to 2a,= 2.2 mm, while for 2a = 20 mm it
was found that N = 1000 cycles were required to grow the crack to 2ay D 22 mm.

The critical stress intensity factor is K. = 60 MPa \/m. Determine the constants in
the Paris (Equation (9.3)) and Formam (Equation (9.4)) equations.
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