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Abstract

In the authors' preceeding paper, an improved component mode synthesis (CMS) technique in which

experimental data as well as finite-element data are available in sub-systems has been proposed.

This

technique, called an improved experimental free-interface method (IEFIM), has been proved to be more
accurate and more efficient than the conventional experimental CMS method based on McNeal's

formulation.

It is due to the facts that dynamic residual terms as well as static ones are compensated

from experimentally obtained FRFs and that FRFs measured on any frequencies can be used for the

compensation.
structure.

=2

1. M 2

FEE =% H(component mode  synthesis,
CMS)E P TE29 42 54 E&Ho=
HAs7] A LR WHoRAN, ANTZRES
o N RETZRER o Aoy {38
Aoz M &, Ax2HE B 9
st AAe REEAHS A Wyo|rhtTd
g ol g3td, Bl H4A YUE A
ARALE @A F 1, F2E
AAHAY AAZAE HIA = 4
A HAATFEES U e ¥n WwAd
Al(component) ¥t sl = AHA AHE Adojd

Rew, 53, FAEE 48 2 FEaso]

=
rE=

o
N

4

* 54, dASHT) GHATA

* 39, AXUEL 71 A F
E-mail : park2814@bubble.yonsei.ac.kr
TEL : (02)361-2814 FAX : (02)364-6769

In this paper, the technique is applied to the component mode synthesis of a car body
As a result, the applicability of the technique to a large structure is demonstrated.
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Fig. 1 Schematic view of the experimental set-up
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Fig. 2 FE model of a whole structure

Fig. 3 MAC comparison between the FE and test

model of a whole structure
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Table 1 Natural frequencies of the FE and test model of a whole structure

Elastic FEM Test
mode Freq. Modeshape Freq. Modeshape
(Hz) (Hz)

1 26.98 Lst torsion 27.11 ist torsion
2 41.28 Ist bending 29.86 Ist torsion+local
3 47.69 2nd bending 41.11 1st bending
4 48.86 2nd torsion 47.99 2nd bending
5 59.70 front body bending 52.05 rear end bending
6 62.28 rear floor bending 54.56 rear floor bending
7 64.88 roof+cowl bending 58.67 front body torsion
8 68.22 tulip area bending 65.38 cowl+tulip area bending
9 71.14 front body torsion 69.23 floor bending+torsion
10 74.83 floor bending+torsion 73.50 compartment bending
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Fig. 4 FE model of a center member

.

% N\
vegp?  Center Member

MAC 0.5 ‘§

3
5

Full FEM CMS(FE+FE)

Fig. 6 MAC comparison between the full FE and
the CMS results (when using FE database)

%y

Table 2 Specification of the FE model of both

components
Comp. #1 Comp. #2
FE model N -
BIW Cross Center
member | member
Shell | je33 | 908 416
elements
Beam 4 0 0
elements
Nodes 3221 645 341
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Table 4 Natural frequency comparison w.r.t the
frequency points of FRFs adopted for
CMS (Hz)

Full CMS (test+FE)

Mode| . ['IHz, | 1Hz, | 1Hz, | 10Hz,
2Hz | 20Hz | 60Hz | 60Hz

27.11(27.19) 27.19 | 27.19 | 27.19
29.86129.98 | 29.98 | 29.98 | 29.98
41.11141.69 | 41.69 | 41.69 | 41.69
47.99 | 48.65 | 48.65 | 48.65 | 48.65
52.05|52.25| 52.25 | 52.25 | 52.25
54.56 1 55.66 | 55.66 | 55.66 | 55.66
58.67159.22| 59.22 | 59.22 | 59.22
65.38 | 65.69 | 65.69 | 65.69 | 65.69
69.23169.59 | 69.59 | 69.59 | 69.59
73.50 | 74.28 1 74.28 | 74.28 | 74.28

Fig. 10 MAC comparison between the full test and
CMS results of a BIW

il gkl ]| —

—
L=

Table 5 Natural frequency comparison w.rt the
number of modes adopted for CMS (Hz)

Full CMS (test+FE)
Mode
test | g 8 10 | 12
Fig. 11 MAC comparison between the full FE and 1 127.11) 27.19 | 27.19 | 27.19 | 27.19
CMS results of a BIW 2 [29.86| 29.98 | 29.98 | 29.98 | 29.98
3 14111 41.69 | 41.69 | 41.69 | 41.69
Table 3 Natural frequencies calculated in CMS 4 |47.99 | 48.65 | 48.65 | 48.65 | 48.65
when using FE database (Hz) 5 |52.05| 90.55 [ 52.25 | 52.25 | 52.25
Mode |Full FEM |CMS (FE+FE) 6 |54.56|132.99| 55.66 | 55.66 | 55.66
1 26.98 26.98 7 |58.67|207.94| 91.89 | 59.22 | 59.22
2 | 4128 41.29 8 |65.38|308.95|207.59] 65.69 | 65.69
3 47.69 47.70
9 [69.231399.30{279.41| 92.02 | 69.59
4 48.86 48.86
5 59.70 5970 10 |73.50 | 459.78 | 368.47 | 208.09 | 74.28
6 62.28 62.29
7 64.88 64.95
8 68.22 68.23
9 71.14 71.15
10 74.83 74.84
DOFs | 25230 60
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