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Model updating using the feedback exciter

4] * *
HUNSANG JUNG AND YOUNGIIN PARK

Abstracts : The updating of the FE model to match it with the experimental results needs the modal information.
There are two causes where this methodology is ill-equip to deal with; under-determined and ill-conditioning problem.
In this research, the feedback exciter which uses the summation of the white noise and the signals from the
measurement sensors multiplied with feedback gains is proposed. The new energy path generated by the feedback
exciter changes the modal characteristics of the system and this additional modal information can solve the under-
determined problem in the model updating. Through the proper selection of the exciter and sensor locations and the
feedback gain, the eigenvalue sensitivity of the updating parameters which cause the ill-conditioning of the sensitivity
matrix can be modified. This methodology does not require any additional equipments, makes the acquirement of the
additional modal information easy and is robust to the measurement noise.

Keywords : model updating, feedback exciter, finite element model, sensitivity matrix
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Fig. 3 Object system

Table 1 System data

Moreal) | M(FEM) | K(real) | K(FEM) | EV(real} | EV(FEM)
6.7 6.7 540 530 25.08 25.47
78 78 750 744 82.76 84.4
8.1 8.1 302 310 13536 134.6
3 3 12 120 283.12 280.5
139 130
251 260
—So
1
T=|S (32)
S2
Table 2 The feedback gain & measurement
eigenvalues
220 [ A osa | 2eAG)
AX | (g /)
0 X [0 o0 0 25.08,82.76
1
1 0.1 0.1 0.1 1] | 2497967
x, | L ]
2 x, [0.1 02 o1 o] |24728225
14
12
T
E
s
3
k] —— Updating value (k)
g ~~~~~~ Real value
&

iteration

Fig. 4 The result of an existing method

Parameter values

— Updating value (k,} J
Real value

time {sec)

A
10

, updating using the feedback exciter

BRFo) FHg FEA AFse Bl
Hi7t HEF 29 Ag Hde Fdsd a¥
(4)9} Zol AAgkel A e goez FYPs=

$ EdT = vk AT Ad" WHe F9
—LTer ARE 47 ¢ 9L T RE 34x =3

&+ A" )

&g o8] WE ANE FAY 2
o kwe oheh RE 2Y

oagle] FEstA "ok 2| Jfd Fo {3
A 2o A3 Aszgd AA#RA zole A
dE Aoz gAag
3.2 4z EA4

ggoz 09 3 9 AjAHoM A RED B B
Boll F2HA o)zt YoAM ky =ks,k, =kg
z27AL BHEEA #3 94 2o TEoiN A%
E AuEa, AA A2 B9 k9 kg9 Aol
7b )% Atk o] W A WA AAY nHA FF
& ol &8 k., kyky @SS Adsteln @ 1
o]

%
A “‘”E PFHEL WwED B 27 HF3 a4
=k, olx (s

Bl B ky=kk,

5

ARt Ad 2A den ot £E 2

A A RE B P FEA ol
2] Wl o) 5 Adgd g g

sl
5
Jot Rolth of A% WgE Yhe 27 24
F7F 40911 2 v 271] HowA 54zl X9
#H #H ox7t A" 2 Alegol 24 8k
g3 Wes 29 ASEe] WHY & ok
Table 3 System data
Mreal) | M(FEM) | K(real) | K(FEM) | EV(real) | EV(FEM)
6.7 6.7 540|530 36204 | 3611
3 3 734|734 68.17 67.94
8.1 8.1 200 | 300 12035 | 127.82
809 | 809 250 1250 539.16 | 537.33
315|300
250 | 250

a3 (6 %JE'_WL 3
AAG Asfolth. A RfA ol
T pel 1074 958

Sol o WY
D auoer ant Ae 40¢ ¢ 2

O
T
Z
2
o

%3}] 29 Ags
15
=

-1154-



iteration

Fig. 7 k, updating using the feedback exciter
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