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Fig.1    Experimental  structure  of  the  USM  with  the  vinrational  transmission  line  and  the  self  holded  rotor.

(a)    Structure  of trial  motor  and  
vibration  mode  of  the  exciter.

(b)    Composition  of  rotor-holding
and  preloading.

240 250 260

With  gap

Gapless

270
-1.5
-1

0
0.5
1

-0.5

Position  in  z  direction    z  (mm).D
is
pl
ac
em
en
t  u
x

x
z

2.53

1.87

2.3

3.2

1.4

1.4mm  
d=1.3

Gapped  hole

Contact
    surface

(c)    Dimensions  of  the  shaft  base.

(d)    Effect  of  the  gapped  hole  
of  shaft  base.
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Fig.3    Mechanical  impedance  of  
                                the  square  rod  with  connector.
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Fig.4  Mechanical  impedance  of  
                                the  transmisson  line  with  connector.

Fig.5    Dimensions  of  connector  obtained  
the  mechanical  impedance  matching.  

The  connector  with  dimensions  at  the  cross  point
provides  the  total  impedance  matching.
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Fig.2    Analyzed  method  to  obtain  the  mechanical  
impedances  of  the  rod  and  transmission  line  
on  the  connection  ports.
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䜈䛾ᅇ㌿ືస䛜☜ㄆ䛥䜜䛯䚹
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Density(kg/m3)
Young’ s  module(GPa)
Poisson’ s  ratio

Aluminum Steel
2730
69
0.33

7850
205
0.28

Mechanical  Qm 3000 3000

Table  I    Material  constants  using  analysis.

Fig.6    FEM  and  experimental  results  of  admittance  
characteristics  of  the  exciter  with  connector.

Fig.9    Admittance  characteristics  of  
previous  construction  without  connector.

Fig.8    Admittance  characteristics  of  trial  motor.

Fig.7    Admittance  characteristics  of  analysis  model.
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Fig.12    Frequency  response  of  rotation  speed.

Fig.13    Experimental  result  of  the  trial  motor.
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Fig.10  Comparing  vibrational  displacement  distri-
butions   between   the   direct   and   improved  
connected  resonators  resulted  by  FEM.

Fig.11   Experimental   result   of   vibration   velocity  
amplitude   in   the   exciter   and   in   around   of  
the  center  of  transmission  line.
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