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Crack growth data
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Paris’ law (fatigue)
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(source Course presentation S. Suresh MIT)

Fatigue crack growth stages
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Dependency on ai

i explains the scatter below:
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Example of the sensitivity to the size of initial cracks:
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How do we build factor of safety into our designs
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Nondestructive testing (NDT)

Nondestructive Evaluation (NDE), nondestructive Inspection (NDI)

NDT is a wide group of analysis techniques used in science and industry to
evaluate the properties of a material, component or system without causing

damage

\IDT: provides input (e.g. crack size) to fracture analysis

safety factor s ar‘— __ Critical Flaw Size . _ _
K(a,0) = K. = ac— > a4 * 8| g aw Predicted Actual
Flaw Flaw
SIZE Growth Growth
NDT — a.o at Tolerable Flaw Size S
. t—I 1
t: ap — ay (Pa”S} a " Assumed Initial Flaw

TIME

=== inspection time
374 () Determination of first inspection interval, 1j.

m denotes the sensitivity of fatigue to & \<

alloy m A

Steel 3 1071
Aluminum | 3 1012
Nickel 3.3 |4 x 10712
Titanium 5 10~

C,m
are material properties that must be m
2-4 metals

determined experimentally from a log(delta

K)-log(da/dN) plot. 4-100 ceramics/ polymers
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Some notes on fatigue crack growth:

- How to improve Paris law to better model transition between regimes Il and Ill fatigue crack growth?
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---- Do not consider negative K when using Paris law:

Tension/compression cyclic

load
R Omin _g o &K: (gm A - VY*?»)((Q/ Kw\\«\)
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Miner’s rule for variable load amplitudes

1945
Shortcomings:
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N;  number of cycles ao to ai

N, number of cycles ao to ac
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