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a new fatigue indicator parameter, which quantified the local micromechanical stress at the crack
tip, was calculated from the dct images using established methods 29, 30, 31 . to determine the
accuracy of the proposed fatigue indicator parameter, super-elastic fatigue tests of ncm811 were
conducted, and a comparison of the crack propagation direction between the fatigue tests and the

dct measurements showed that the proposed fatigue indicator parameter was highly predictive (i.e.,
correct 80% of the time) and that this information was not available in the literature (fig. 7a). to

evaluate the effectiveness of the bayesian network analysis, it was compared with the results of the
unsupervised machine-learning using pct/dct/fft data. in the supervised approach, the proposed
fatigue indicator parameter was used to train the bayesian network, whereas the unsupervised
approach was used to predict the crack path, using the dct data alone. figure 7b shows that the

bayesian network approach correctly predicted the crack path for 80% of the time, and the results of
the unsupervised bayesian network analysis were comparable to those of the fatigue tests (fig. 7c).

the results of the unsupervised machine learning method using pct/dct/fft data were further
analyzed to identify a local stress field associated with crack initiation. several raw images of dct
data sets were selected from the postulated driving force spatial correlation, as shown in fig. 8a.

from the magnified images of three regions of interest (rois) of the raw dct images, the local stress
fields were quantified by the proposed method (fig. 8b,c,d ). the stress distribution is visualized in

fig. 8e. the stress concentrations in the center of the three rois suggest that the stress distributions
were the strongest at the crack tip (i.e., b-ti core). in addition, the gradient of the stress field in the
three rois was evaluated (fig. 8f). the gradient distribution is visualized in fig. 8g. although the local

stress distributions at each of the three rois were of opposite gradient directions, the overall gradient
was approximately constant. these results suggest that the stress concentration at the crack tip

should play a dominant role in crack initiation in ncm811.
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a statistical model was developed to predict cracking in a new class of aluminum alloys for aircraft
applications. the team has developed a statistical model that predicts the cracking behavior of a new

class of aluminum alloys for aircraft applications. a full-scale laboratory testing campaign was
conducted to validate the model. the model was then used to develop designs that can be used to

build the next generation of aircraft. the paper presents an x-ray tomography study on the
microstructural evolution during the growth of a ductile crack in a brittle polycrystalline aluminum

alloy by using a new micro tomography technique. the obtained fracture surfaces were investigated
by employing the electron back-scattered diffraction (ebsd) and the orientation distribution function
(odf) analysis to understand the evolution of microstructure and to correlate the crack propagation

with the formation of a stable crack path. the journal of materials science published the research. the
current study was performed to understand the thermochemical mechanism in the melting of rare

earth (re) elements. the melting of a group of re elements, ce to ho, was observed to follow a unique
melting behavior. based on the thermochemical modeling, it was proposed that the melting behavior

of re elements is governed by the formation of a liquid-liquid phase transition, which is primarily
controlled by their size. the melting of these re elements can be described by a modified gibbs-

thomson (gt) equation, which was validated by comparing the calculated and experimental data. the
results indicate that the addition of a few re elements can significantly change the melting behavior

of a larger re element. the findings of the current study can improve the understanding of the
melting behavior of re elements and can help to rationalize the design and development of new

molten-salt energy devices. 5ec8ef588b
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