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Fig.1 Forced insertion system. Fig.3 Position of laser cast.
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Tablel Result of a forced insertion test.

Rubber Depth(mm) Phase(de
thickness (mm) 1st 2nd se(deg)
without 4.29 4.29 12.41
2 4.48 4.48 28.60
3 4.50 4.50 25.60
4 4.50 4.50 35.47
5 4.78 4.78 35.51
6 6.04 6.05 38.64
7 6.06 6.06 32.84
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Fig.4 Vibration spé6as of rod and plate.
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Fig.5 Vibration speeds of rod and plate in the use
of rubber dumping.
H A B 2l Tim SR - 1372 -

2010473 A



50

28.2kHz

. \ Fu Na
6kHz 5 A W NI A yi\
o0l VNS A\
YA R A
1ol 7]
20 /
S:g Laser'! Plate  Pressing force : 610N
Fig.8 Characteristics of Vibrating velocities of
P i e S rod (Z-axis).
Fig.6 Modal analysis result of longitudinal
vibration of a conical horn with grooves. .
Fig.9
NS Fig.10
¥ 610N
(28.0kHz) XY
(32.5kHz)
Fig.11
Fig.10,11
XY

Horn
Groove
Metal rod

Laser
Fig.9 Coordinate and measurement positions.

40

X-axis
30

20

10

Vibration speed [mm/s]

- .
(b) Y-axis 10
Fig.7 Modal analysis results of bending vibration 20
modes of a conical horn with grooves. 0
“ 0 20 40 60 80 100
5.2 L. Time [us]
Fig.8 Z (a) Driving frequency : 28.0kHz.
LDV :: X-axis
610N T 2
(28.2kHz) £ L .
XY AN AW AR VAR VA
(32.4kHz) 2 5710 (W AVAR \f/f \
g -20
Fig.8 Z 20
-40
0 20 40 60 80 100
XY

(b) Driving frequgﬁeclil/s]: 32.5kHz.
Fig.10 Measured vibrating velocities of rod
(X,Y-axis).
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Y-axis vibration speed [mm/s]

X-axis vibration speed [mm/s]

(a) Driving frequency 28.0kHz.
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(b) Driving frequency : 32.5kHz.
Fig.11 Measured lissajous figure of vibrating

velocities.
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Table 2 Result of forced insertion test.
Condition
Shaft diameter
[mm] 12.026 12.024
Hole diameter
[mm] 12.000 12.000
PrESSI[rIll% force 800 800 800
Depth [mm] 2.58 2.77 3.11
Inclination [°] 0.35 0.6 0.2
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