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In this study, the precise attenuation of slow waves could not be
obtained because the amplitudes were often affected by the super-
position of fast wave. As can be seen in Fig. 7, the amplitudes of fast
wave sometimes reach around 10% of the amplitudes of slow wave,
which induces the effect on the aitenuation of slow waves.

in both simulated and experime%tai resulfs, attenuation values
of fast wave were the highest at the beginning. The zffenuation of
fast wave, then, decreased monotonously and finally showed ai~
most steady value. The monotonous decreases were similar
all samples with comparatively constant BV/TV, telling pﬂor
dependence on the structure fluctuation. This becomes clearer
in Fig. 9 of the direct comparison between the simulation and
experiments. The attenuation behavior was similar in both simu-
lation and experiments, showing the higher attenuation at the
beginning. The comparatively smail simulated attenuation at the
besinnénc of the propagation fmm ‘Fhe bottom seems [0 come

from the larger BY/TV values of this area. Considering the large
amount of trabeculas in this area, xbe attenuation of fast wave
is possibly small.

One reason for this interesting attenuation phenomenon is con-

ersd to come from the complicated propagation path of propa-

dtarg waves. The fast wave mainly propagates in the trabeculae of
cancelious bone [17-191 The alignment of the trabeculae is not ai-
ways parallel to the direction of propagation. This implies that
here is some
due to the random alignment of trabeculae. Fig. 103, b and ¢ show
the screenshots of the distribution of sound pressure (in liquid por-
fion) or roct-mean-square value of normal strasses {in solid por-
tion) at the central x—y plane of the three-dimensional simulation
id. The bone model is shown in Fig. 18a. The black structure indi-
solid part (trabeculae). For comparison, Fig. 10b shows the
n of sound pressure of wave in water, We can see clear
ont in Fig. 10b. Fig. 10¢ is the result of the wave that passed
del. The complicated wave front can also be
fast wave propagation in bone model, which
ponds with the trabeculas structure. Due to the various
the v ition @ "; st wav wea_ki not be anifarm

OQ [

T

vavefrent posi

dispersion in the propagafing path of fast wave

oiane of the three-dimensional simu!a:zsn field. (2] B

ses “e%%zs tell us that th

e to form in pha

e fast wave requires certain propaga-
wave front and steady attenuation.

This a%ss means that the f st wave atfenuation is difficult to be
usad as an Carator of the structural properties of cancellous bone
for the characterization of thin cancellous bone samples.

Using the 3-D X-ray T memi f a bovine cancelious bone
attenuation of fasf waves was dis

-1

ussed by numerical simulation
and experiments. The attefmmcm of fast wave was hig hef in the
early state of propagation and gradually decreased as the propaga-

tion proceeds. This tells us the fast wave feque; certain propaga-
tion distance for steady propagation. It seems then that the fast
wave aitenuation is not suitable as a parameter for precise evalu-
ation of thin canceilous bone.,
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