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Table 1  Initial differences of frequency
Order 1 2 3 4 5 6
“Test” (Hz) 28.3971 178.5279  504.4551 1136.0140 2137.9815 4262.3114
FEM(Hz) 28. 8200 187.6884  516.5815 1166.6267 2257.1908 4317.6338
DIFF(E-02) 1.489 5.131 2.404 2.695 5.576 1.298
R2 BERMEE
Table 2 Differences of frequency after updating
Ord Frequency ( Hz) Frequency Diff

T “Tew”  cMCM ICMCM  FEMiools  Initial CMCM ICMCM FEMtools
1 28.3971 28.3971 28.3971 28.3260 1.489E -02  0.000E +00 0.0000E +00 -2.503E -03
2 178.5279  178.5279  178.5279 178.3600 5.131E-02 0.000E +00 0.0000E +00 -9.403E -04
3 504.4551 504.4551 504.4551 502.5700 2.404E -02 -9.954E -11 0.0000E +00 -3.737E -03
4 1136.0140 1136.0140 1136.0140 1131.5995 2.695E-02 -1.080E -10 0.0000E +00 -3.886E -03
5 2137.9815 2137.9815 2137.9815 2135.2000 5.576E-02 -9.698E -11 0.0000E +00 -1.301E -03
6 4262.3114 4262.3114 4262.3114 4231.9979 1.298E-02 -1.171E-10 0.0000E +00 -7.112E -03
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Table 3  Relative changes of Young’s modulus
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Elem 1 2 3
Analytical 0.0000E +00 -1.6667E -01 0.0000E + 00
CMCM -1.8721E-10 -1.6667E -01 -2.4390E -10
ICMCM 0.0000E +00 -1.6667E -01 -1.0000E - 14
FEMtools -6.8714E -03 -1.6390E -01 -1.5414E -02
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Table 4 Initial differences of frequency
Order 1 2 3 4 5 6
“Test” (Hz) 28.3971 178.5279  504.4551 1136.0140 2137.9815 4262.3114
FEM( Hz) 31.1074 195.5675 552.6029 1244.4410 2342.0414 4669.1282
DIFF(E-02) 9.545 9.545 9.545 9.545 9.545 9.545
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Table 5 Differences of frequency after updating

Order Frequency ( Hz) Frequency Diff
“Test” CMCM ICMCM FEMtools Initial CMCM ICMCM FEMtools
1 28.3971 Fail 28.3971 28.2800 9.545E -02 Fail 0.0000E +00 -4.123E -03
2 178.5279 Fail 178.5279  177.7900 9.545E -02 Fail 0.0000E +00 -4.133E -03
3 504.4551 Fail 504.4551 502.3798 9.545E -02 Fail 0.0000E +00 —-4.114E -03
4 1136.0140 Fail 1136.0140 1038.8962 9.545E -02 Fail 0.0000E +00 —-8.549E -02
5 2137.9815 Fail 2137.9815 2129.2008 9.545E -02 Fail 0.0000E +00 -4.107E -03
6 4262.3114 Fail 4262.3114 4244.8019 9.545E -02 Fail 0.0000E +00 -4.108E -03
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Table 6 Relative changes of Young’s modulus

Elem 1 2 3
Analytical -1.6667E -01 -1.6667E -01 -1.6667E -01
CMCM Fail Fail Fail
ICMCM -1.6667E —-01 -1.6667E -01 -1.6667E -01
FEMtools -1.7433E -01 -1.7483E-01 -1.5984E -01
3 R

ARION Hu $2 H A9 TR 5SS RE R — 1 S 285 07 1%
(CMCM) "™ HE47 1 Bk, 3 3 — A R 45 0 1 B 1
B, AT CMCM 3 ICMCM DI AS TE 3R
FEMtools 25 7 ¥E M8 IE 45 5. 25 9 1 . ICMCM 3%
iR T R R AL B ) A7 A R A AR R 22 1 DL
([R]85 5 Rl 3 FEMtools AH L, ICMCM 3 AMY
TEME MR b B T S e, 2 8uE ok Ed s i
FLIE L

£ £ X W

1 Bathe K J. Finite Element Procedures in Engineering Anal-
ysis. New Jersey: Prentice — Hall, Englewood Cliffes,
1982:1 ~5

20 ORESC M) R R SR B R RE IE R G
J&. S12Edk 2 ,2002,32(3) 337 ~ 348 (Zhu Anwen, Qu
Guangji, Gao Yaonan, Wei Zhensong. A Survey of the
modifying techniques of structure dynamic models. Advances
In Mechanics ,2002,32(3) :337 ~348 (in Chinese) )

3  Berman A, Nagy E j. Improvement of a large analytical
model using test data . American Institute of aeronautics and

Astronautics J,1983,21(8) :1168 ~ 1173

4

10

11

Caesar B, Peter J. Direct updating of dynamic mathemati-
cal models form model testing data . American Institute of
aeronautics and Astronautics J,1987,25(11) :1494 ~ 1499
SR, SR R, BB A i T AR R 22 o7 B U A A5 R
JUREIE L T7 . PR 8 TR 4k, 1997,10 (1) : 1 ~ 7
(Xiang Jinwu, Zhou Chuanyong, Zhang A zhou. Modifica-
tion of finite element model based on identified error loca-
tions. Journal of Vibration Engineering,1997,10(1):1 ~7
(in Chinese) )
Collins J D, Hart G C, Hasselman T K, et al. Statistical i-
dentification of structures . American Institute of aeronautics
and Astronautics J,1974, 12(2) :185 ~190
BHE-, m H k. 50 8 ) 2 E AME TE R — Fh S 8O 5
B AL R R A KA 2F 4, 2004,7,30(7) . 648 ~ 651
(Luo Zhangping, Xiang Jinwu. Parametric correcting meth-
od for dynamic mathematical model via dynamical re-
sponse. Journal of Beijing University of Aeronautics and As-
tronautics ,2004 ,7 ,30(7) :648 ~651 (in Chinese) )
Abdel W M M. Effect of modal curvatures on damage de-
tection using model updating. Mechanical systems and Sig-
nal Processing,2001,15(2) :439 ~445
Mares C, Friswell M L, Mottershead J E. Model updating
using robust estimation. Mechanical Systems and Signal
Processing ,2002,16(1) :169 ~ 183

Kabe A M. Stiffness matrix adjustment using mode data.
American Institute of aeronautics and Astronautics J,1985,
23(9) 1431 ~ 1436

FoM, AL WRAATT . AR IR sl AT FROTASE Y 4 RS 448 2k
Jrik. PO A K 4R, 1990,10,24 (5) . 129 ~ 136
(Wang Chao, Li Li, Chen Shaoting. Finite elemnt model

refinment of structure vibration. Academic Journal of xi an



5513 RS AT IE A IESCRER — TR SRS ik 65

Jiaotong University, 1990, 10,24 (5) : 129 ~ 136 (in Chi- modeling of dynamic structures. Advances In Mechanics ,
nese) ) 2006,36(1) :36 ~42(in Chinese) )

12 SR8, AR, 2P E. 45898 1) 2% A BRIC KL & IE 13 Sau Lon James Hu, Huajun Li, Shuqing Wang. Cross —
Bk JR—HE TR AL 1 2 R R, 2006, 36 (1) :36 ~ 42 model cross — mode method for model updating. Mechanical
(Guo Qintao, Zhang Lingmi, Fei Qingguo. Advances in Systems and Signal Processing 2007 ,21:1690 ~ 1703

AN IMPROVED CMCM METHOD FOR MODEL UPDATING *

Li Jian Hong Jiazhen Li Weiming
( Department of Engineering Mechanics ,Shanghai Jiao Tong University ,Shanghai 200240 , China)

Abstract Cross Model — Cross Mode (CMCM) is a new method of updating parameters, which doesn’t de-
pend on the result of sensitivity analysis and needs no iterative. But this method can’t finish the updating when
the Finite Element Method ( FEM) has a global error. Aiming at this problem, this paper proposed an Improved
CMCM method (ICMCM) based on CMCM. The numerical test of a beam was used to compare the correction of
CMCM, ICMCM and commercial software FEMtools. Result indicates that ICMCM can update parameters best

both in local error and global error condition.
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