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as functions of second rotation angle &.
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Fig.5 Measurement system.
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Fig.6 Measured vibrator dimensions and
the angles of the max. vibration direction.
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Fig.7 Total displacement of the upper mode. Fig.8 Total displacement of the lower mode.
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(c) Tensile stress T3 in the lower mode.

(b) In-plane sher stress Ts in the upper mode. (d) In-plane sher stress Ts in the lower mode.
Fig.9 Analyzed results of internal stress and the experimental fracture patterns.
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Fig.10 Driving characteristics depend on

vibrational velocity in the upper mode.
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Fig.11 Drivng freq. and velocity as functions
of the input power in the upper mode.
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Fig.12 Vertical and horizontal components of
vibrational velocity in the upper mode.
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Fig.13 Driving characteristics depend on
vibrational velocity in the lower mode.
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Fig.15 Vertical and horizontal components of
vibrational velocity in the lower mode.
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