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Study of Parameter Identification of Models for Vane Damper
GUO Xinxing, ZHOU Jin, CAO Xiaoyan, GUO Qintao
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Nanjing 210016, China)
Abstract: To establish an accurate mechanical model of vane damper whose output characteristics has relatively strong
nonlinearities, indicator tests are conducted with a laboratory vane damper as the reserch subject to obtain its output characteristics.
Based on the hyperbolic tangent model and its improved one, the parameters of the two damper models are identified by sequential

selection genetic algorithm based on experimental data of indicator tests and output simulation in Matlab is performed. The results
show that the simulated indicator curve and the one by experiments fit well, which verifies the correctess of the two models and
higher accuracy of the improved hyperbolic tangent model than that of the original one.

Keywords: vane damper; indicator test; tangent model; parameter identification

0 55

EHIHE AT R B R GRS S A 3 5 )
PR LA RAX AR BE A7 R e RS, N T I — [a) A
ERPRGETIMA BRI B EARNRR T EZ—, B
LR R G R 7 5K 32 2R A sh il e =X, et 5
KBS #E N — M BB e #5 , E BATTRER A & R
BB BB AR B 4P R e AR A T )32 N T & R
RAEG T,

AT ARGE I R S BELJE % A HE 7 4 I ST E A Y B
JEASRY TN B e BRI T AR DTS, T A T 5T
BRI RS e £ B R sh AR R AR O I P 4
PRIARLRPE R R | XA SR ) S B R T — R ) [
M, N TR — [ B, A 52 2 LR A AR T K
AIRFZE . KWOK N M 4527 F 2006 4F 42 H T XU 1F 14
Y58 o oAl IE DI R EOR A BH A 3R R M
KRAUZE P 5" FH UM E IS A 57 1 R O 2 B 2 Y
BER, 3F5 Bouc—wen I HEAT T Lh42; CHENG M % ]
FH 25 R 38 () XU 1E YIRS B 20k 4T T 05 B4k
A8 3 3 3k FH O 1E DAY LA R X 1 ) A AR T X
JEAFHATSHEHHN 38 1 OF BCATSEI0 0% L, BRI
PR 1A B

1 MARERESR

- p B JE A B2 i reth B 5% 7 BRE I Y
PEVULM e B, B EE AR 2 iksh )
PR S BRIRNIS | 0848 3 F AT sl e 1 ik A, P A e
i RRR e Je 5 Tk P T PR VR DR A i B P,
TR AR A, 2 ERLE 1 181 s XRLE
i (S 1A B R ES I

T
G

BHJE
A
etk
(a) WP (b) NS
1 MHAEXERSIZYERANEREHEE
2 RINRIE
R T AR SR A8 G R T AR
0 e A5 ) (v B R ke IR 0 5ok ek TR R Tl e SR 4K

FE—EFE/ N IELE (1997— ) 3 LA BT AR 5T 07 1 o BEJE i s 3k

- 37 -



- HUHIE - FEE,F-PAX

FELJZ, 38 64 B3 R AT

PR S BLE #1020 J1 A AR Al ] Y 1 g L
J& MTS W 5710 ML, B AR T HAT R 4RO 1A

RERSMETR 25 I 15 A AR IR . O TSR A4,
ZEm e A% b2 B | o R R i Bh
FAC B R R e s s i 2 BRI HLR
FELJE A% ) 22 s TR PN 3 s

R T AIEFL R A TE R R T T A PERE s D gi (8
EZAE SR B E S, WA 5K 1 mm, 15 mm,
2 mm, FMEE T 20E 1 Hz 2 Hz 3 Hz 3 FiiR  Jt
9 FP T, SEBURTNRES ST, T RENS TN B M Hh 3%
kit 2 BH JE 2% 09 8 7 Rk B b AT Y A6 A% G 0t
(1) et Ry BHIB 28 I R 1 ERG F LS (3 300 % L I 8
0.012 5 rad .0.018 6 rad .0.024 8 rad [ I&ZE) ) , F-E i
B[] B 0 o0 A5 380 B F b O AT A2 B Y T AR A
K(2) et BHE 287 L /0 156
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0.012 5rad_1 Hz 14.49 19.82 0.38 -33.32 -0.05 -0.02 2.09x107°

0.0125rad_2 Hz 825 31.09 0.32 -18.32 -0.08 -0.04 1.37x107°

0.0125rad 3 Hz 521 5038 0.10 -25.72 -0.09 -0.03 9.43x10°°

0.018 6 rad_1 Hz 9.95 18.01 0.25 -39.88 -0.06 0.01 8.35x10™°

0.018 6 rad_2 Hz 6.07 32.83 0.15 -13.69 -0.10 -0.06 1.57x107°

0.018 6 rad_3 Hz 4.09 5478 0.82 -0.39 -0.07 -0.10 1.62x107°

0.024 8 rad_1 Hz 8.35 17.56 0.21 -53.12 -0.08 -0.02 3.02x10°°

0.024 8 rad 2 Hz 6.32 3091 0.96 -1.57 -0.06 0.04 1.40x107°

0.024 8 rad 3 Hz 4.10 61.42 021 -22.09 0.29 -0.06 4.00x10™°

F2 WHIEVIBUHERNSHEIHRER
IR 4 k, k, a B T, n O

0.012 5 rad_1 Hz 8.04 29.67 0.37 41.13 0.03 -0.03 1.19 7.58x10°°
0.012 5 rad_2 Hz 5.55 39.00 0.29 25.03 0.03 -0.04 1.19 3.37x10™°
0.012 5 rad_3 Hz 3.49 51.81 0.19 31.84 0.05 -0.03 0.98 5.48x107’
0.018 6 rad_1 Hz 4.76 21.26 0.25 39.31 0.04 0.0l 0.95 2.09x10°°
0.018 6 rad_2 Hz 3.77 35.55 0.21 34.66 0.05 0.00 0.93 4.78x10™°
0.0186 rad_3 Hz 3.01 53.27 0.14 16.38 0.05 -0.01 0.96 9.73x10”"
0.024 8 rad_1 Hz 5.65 19.87 0.38 38.04 0.03 -0.01 1.20 2.02x10°°
0.024 8 rad_2 Hz 3.70 28.18 0.14 61.70 0.31 0.02 0.82 4.32x10°°
0.024 8 rad_3 Hz 3.17 46.27 0.17 46.13 0.48 -0.07 0.83 2.86x10™°
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