556 %45 4 12008 4E 12 A
1672-6553,/2008,/06(4)/367-5

B EEE R

JOURNAL OF DYNAMICS AND CONTROL

Vol.6 No.4
Dec. 2008

Xf R Benchmark B BIBY B R S BN 54577

HitE

EERSS

([ AR YA 7 e B AR AR BT, 4B 621900)

WE RN @S T Sandia [H R0 % 45 H05E B0 5 ST Hh 48 H A9 X FR 3% 45 3% Benchmark
[52) R P R TR SN Bk Bl ) SRR RT3 AT T 2R G RS R P A AT R o 3 2 BOR T e M AR TR A 40U
TG HRE , AR FRHENE S BN AR AR G0 45 R AR, IR TR S A B i 2 Bk AT T A BRIC 307 WA 5 i
H3R45 1% Benchmark #5845 HA 1060 45 R — B0 3 SRR

X$28i7  Benchmark fAY,  XjE%E,

5l

i

45 A AR — B R TARRES A 3 M i
FEME 2 —. 2000 4F, 35 [ Sandia [E 5 5255 %= ik
SRS TARIFIE NG 243 Ao H 45 HE ki, $2
BT I e 5 AL T A AR ] B ) Benchmark 5
U2 SRR R R (AN L TR ), 43 BN T
AREFIBE AR 74 12 % DA TEA 56 EUAFF 9T, AR TR) T ALK 1
Benchmark 5871 /1) 21 1 24 R e T TUR A SE 56 5
BUEFE, BUs T RS R 0 458 HKINR 21
WFFTIAR , Sandia [HF 7 A BA - 2003 4-48 T 4 4%
PEERE Y R PR 1T DS A i B T 5 )
fioh 3 |2 A B/ 72 WL T A% I RE S FE A BN 42, SR I A
G &, R Twan A5E70 G 57 3% 42 SR IC 55 Oy
R AL B2 fid ™ £ 1) £ B E Ze M I 4.

H i, X PR $2 4% Benchmark 15178 5y ) 24 51
(IS i ke SR AT RS Z BT 45 . TR, 3 e 1A 4
R A, BORAR S AR BE R RE ST, B, gt b
B s 1250y M vh  — AR A kR
F7 500 J7. X FAR 2 TAR AT IS, AR ek E1 At
R BEERE 7, T R SRS A SEPRAE A1 i AR
AR EEFFHEF B E 2 LR I LUK, 20
AWM TR TER R, B LR T —ELIEN
PR B E 1 3h f 2 g k%7 TR
Far S A R 2 8 7 A ST 3 11 SR A RS 38 “E K
(B2 i B0 BIF 5T 34 122 485 40 1) S A0S BB AL 28 ) 1)
RO, T ARAT U T 25 L. AR SR Se AR R PR O e

2008-06-23 UL |45 1 5 ,2008-07-15 W F &R

PerEik,  EAbRRE

Benchmark [ AEHE A, K i 0 Xt Bt A A
TUFNBCON RS ST , SR F RS 34 7 50 S R 4
AOXRRAN SR B 2 2 b o B a2
Rk s SR A R E AT RS B B, A IROC oy
Brasha i sh 2 A5 15 SCRR B 4 R AT HE
B, LA UE P R 34 7 i iR A R

1 FAFEESHSHEEDNT

XEF B 1 7R Sandia |6 5859050 48 45 M A
55 ST FE P S X AR 145 4, Benchmark FO7Y

Top

&1  Sandia %4242 Benchmark £55 781 {44

Fig. 1  Configuration of Sandian benchmark model of jointed beam
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Fig.2 Coordinates and Variables of the symmetric-modal-model
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Table 1  Analytical Frequency and its relatively error vs.

experimental frequency

Monolithic beam Jointed beam

Experimental Analytical Experimental Analytical

NO error error
frequency  frequency (%) frequency  frequency (%)
(Hz) (Hz) YT (Ho) (Hz) ‘
139.04 0.00% 132.26 0.00%
b139.04 139.04 0.00% 132.26 132.26 0.00%
2 341.32 341.32  0.00% 336.80 336.80 0.00%
757.99 0.00% 715.44  0.00%
3 75799 759.19 0.16% 715.43 725.37 1.39%
4 1092.64 1099.76 0.65% 1052.37 1060.83 0.80%
1979.10 0.84% 1812.73 -1.84%
5 1962.57 1990.26 1.41% 1846.62 1909.53 3.41%
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Fig.3  Finite element model of the system
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Table 2 Frequency calculated by FEM and its relatively

error vs. experimental frequency

Monolithic beam E, =200GPa Jointed beam E, =56GPa

Experimental Calculated Experimental Calculated
. or

error

frequency  frequency e frequency  frequency
(Hz) (Hz) (%) (Hz) (Hz) (%)
1 139.04 139.66 0.45  132.26 132.32  0.05
2 341.32 341.30 -0.01 336.80 338.29 0.44
3 757.99 757.93  -0.01 715.43 713.62  -0.25
4 1092.64 1100.67 0.73  1052.37 1072.78 1.94
5 1962.57 1971.29 0.44 1846.62 1838.77 -0.43
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MODELING AND MODAL ANALYSIS ON BENCHMARK
MODEL OF JOINTED BEAM*

Xiao Shifu
(Institute of Systems Engineering, CAEP, Mianyang 621900, China)

Liu Xin-en

Abstract For the famous benchmark model of jointed beam proposed by the Sandia workshop on the modeling
and simulation of structures with jointed interfaces, a symmetric-modal-model and an antisymmetric-modal-model
were developed by the flexible support method in a relative description style separately. Then the modes were an-
alyzed and the flexible parameters of the support were identified from the experimental data. A FEA was also car-
ried out, in which the joint was modeled as a virtual material with identified parameters. The modes of the joined
beam predicted by the analytical method and FEM are well coincident with the experimental results.

Key words flexible support method, virtual material method
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