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Conclusions
A probabilistically based damage tolerance methodology has

been developed in concordance with the Federal Aviation Admin-
istration Advisory Circular 33.14-1 to compute the probability of
fracture of gas turbine titanium disks subject to low-frequency
metallurgical �hard �� defects. This methodology is used during
design to augment the traditional safe-life approach and ensure
that the risk of fracture due to hard � defects is below a desig-
nated design target risk.

This research extends the probabilistically based damage toler-
ance methodology to ensure that a converged probability of frac-
ture result is obtained that is independent of discretization issues
and the experience of the analyst.

The methodology is robust, simple to understand, will converge
to the correct solution, and is only weakly dependent on the initial
zone discretization. The technique used is akin to “h” refinement

in finite element analysis in that a local metric, the risk contribu-
tion factor, is used to locate the zones requiring further discreti-
zation. These zones are then subdivided about the stress centroid
of the zone. Risk results for the new zones are then obtained and
combined with the risk from the existing zones.
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