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Analysis of detection of mass position wusing the change of
the structural dynamic characteristics
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Abstract
This study proposed the analysis of
mass position detection due to the change of
the mass and stiffness of structure by using
modified
characteristics. The method is applied to

the  original and dynamic
examples of a cantilever and 3 degree of
freedom by modifying the mass. The predicted
detection of mass positions and magnitudes
are in good agreement with these from the
structural reanalysis using the modified mass.
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(a) cantilever
k! = I1N/m
ml =1 kg
ami=0.5kg
; ékz = IN/m
m2 =2 kg
adm2=0.3kg
<k3 =2 N/m
m3 = 1kg
(b) 3 dof

Fig. 1 Model of cantilever and 3 d.o.f
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(b) 3 dof
Fig. 2 Model of cantilever and 3 d.o.f
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Table 1 Predictive mass in cantilever and 3 d.o.f
(a) cantilever

original|{ additive | predictive ratio
Element mass | mass mass Am] Am,
No.
(m) | (4m) | (dm,) (%)
1 1.0 0 0 100.00
2 1.0 0.10 0.1000 100.00
3 1.0 0 0 100.00
4 1.0 0.20 0.2001 100.05
5 1.0 0.15 0.1499 99.93
(b) 3 dof
unit: kg
original| additive | predictive ratio
Ele;xent mass | mass mass AdmfAm,
0.
(m) | (am) | (dmy) | (%)
1 1.0 0.50 0.5000 100.00
2 20 0.30 0.3000 100.00
3 1.0 0 0 100.00
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