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therefore, the cracks formed in the deposit were likely caused by the liquation of the grain boundaries at the
terminal stage of solidification. to check this, a larger number of samples from the higher layer deposits were

analyzed to evaluate the cracking susceptibility. sem imaging showed cracks that originated from the /laves phase
constituent grains (figure 6 ). it was reported that the melting point of this phase is higher than that of the

solidified deposit and the /laves phase constituent melts at a temperature significantly lower than that of the
deposit (bottom of figure 2). this suggests that the /laves phase constituent may be the main cause of the

cracking. it is worth noting that the cracks that were observed in the lower layer deposits were not found to form
from /laves phase constituent grains. only cracks that formed from the /laves phase were observed, indicating that

the cracks in the top layer deposits are likely caused by liquation of the /laves phase constituent grains. the
presence of the cracks in the deposit has a drastic effect on the mechanical properties of the deposit as well as the
coating adhesion. it is highly probable that the cracks in the deposit may have also propagated in the coating as it

is not possible to observe the cracks in the coating with a naked eye. this is because the coating was prepared
using eutectic primers that were miscible with the hardenable coating material. this allowed the coating to form

throughout the cracks in the deposit, resulting in a layer of coating that was integrated with the deposit, as can be
seen in figure 7. thus, the cracks in the coating observed were likely to have propagated from the cracks in the

deposit, thereby affecting the coating adhesion. in addition, it is possible that the cracks in the deposit might have
also propagated in the coating as a result of the thermal expansion mismatch between the coating and deposit.

this might cause the crack to spread to the top of the coating during the coating curing process. it is also possible
that the cracking would have propagated to the top of the coating if the coating were applied in a shorter period of

time.
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no longer download
copyrighted content. these

actions are in direct
conflict with the law. as a

result, the cracks were
found not only inside the
haz but also in the center
of the deposited walls. in

order to explain the cracks
in both the haz and the
center of the deposited
walls, the cracks in the
center of the deposited
walls were analyzed in

more detail. first, in figure
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3, the cross-sectional
profiles of the center of the
deposited walls are shown.

in the center of the
deposited wall, the cracks
are, as mentioned, very
small and either have a

crescent shape or split into
two perpendicular cracks.
the cracks are very small,
with a maximum width of

about 0.25 mm. this means
that the maximum opening
of the cracks in the center

of the deposited wall is
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about 0. second, the cracks
are most probably caused

by the material in the
center of the deposited
wall. the material in the
center of the deposited
walls consists of the p-

phase, which is a partial
eutectic reaction of the

superalloy, and the laves
phase. the p-phase is the

main strengthening phase,
while the laves phase

forms a crack-defending
phase. when a crack is
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initiated, the material in
the center of the deposited

walls, which mainly
consists of the p-phase,

separates. as a result, the
cohesive strength of the p-
phase decreases, and the
material in the center of

the deposited walls starts
to crack (figure 4 ). in

addition, the cracks in the
center of the deposited
walls are not symmetric

with respect to the
deposited wall. as can be
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seen from figure 4 (b), the
cracks are in a different

direction than the
crystallographic planes of
the p-phase. this means
that the cracks are not

parallel to the deposited
wall. the cracks are located
around the crystallographic

direction of the p-phase,
which is (002). the cracks

in the center of the
deposited walls are also in
the direction of the plane
(002). this means that the
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cracks are perpendicular to
the deposited wall.
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