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crack curves shown in the plots were from naturally-initiated cracks. A small-crack effect [8] is
clearly present at this size scale (Fig. 1), such that the cracks grow below the AK thfeshold (AK)
for long cracks and also have faster growth rates at the same AK level. Secondly, there is a
significantly larger degree of variability in the small-crack growth regime when compared to the
long-crack regime (Fig. 1).

A comparison of the behaviors of the NMP vs. pore initiated cracks indicates faster growth
rates in the former case (Fig. 1(a)). This may be attributable to the tensile residual stress field
around a NMP due to the thermal expansion mismatch [9], as well as the elastic incompatibility
[10] with the surrounding matrix material. A moderate stress level effect on the srﬁall-crack
growth rates is also evident from Fig. 1(b). These small-crack growth effects play a very

important role in the proposed life prediction modeling and need to be accurately included.
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Figure 1: Variability in (a) the long crack growth, and (b) the small crack growth regime of the
IN100 material. :

The measured crack initiation size distribution [1] and the variability in the small-crack
growth regime can be used to evaluate the role of crack growth in the life-limiting mechanism.
Towards this end, deterministic calculations were first performed to estimate the upper and lower

bounds on crack-growth lifetimes. The bounds corresponded to the slowest and the fastest small-
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