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DYNAMIC SIMULATION AND EXPERIMENTAL ANALYSIS ON SUSPENSION
Abstract:

VIBRATION CHAARACTERS OF TRACKED VEHICLE

Wang Wenrui', Gu Liang', Yang Bo’

(1 Lab. of Vibration and Noise Control, Beijing Institute of Technology. Beijing, 100081;
2 Coscoship Beijing CO.,LTD., Beijing, 100027)

Keywords: multibody system simulation; tracked vehicle;
active controlling strategy

A comprehensive nonlinear vehicle model of a tracked vehicle suspension system is established by
and performance design about vehicle suspension, that could give theory bases about active suspension

using multibody dynamics software Recurdyn. Dynamics vibration characters of the multibody model is
controlling strategy.
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simulated, which is about the model on the different roads (such as D,E,F) by the different riding speeds, the

experiment proved that using multibody system simulation could select appropriate parameters in the structure

ride comfort performance
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Vibration and Damped Characteristic of Visco-elastic Laminated Plates

YANG Shao-hong' , SONG Shi-kui®, WANG An-wen'
(1. College of Science, Navy University of Engineering, Wuhan 430033,China; 2. Naval Unit No.91278, Dalian 11600,China)

Abstract: Applying the mixed layerwise plate theories, the dynamics equations of viscoelastic laminated plates
are derived. The predicted numerical results show the good agreement with the exact elastic solutions. Moreover
for the laminated plates with a constrained viscoelastic layer, the predicted vibration frequency and loss factor
show the good agreement with the three-dimensional observations. The predicted vibration frequency and loss
factor were computed for different Young’s modulus and thickness of viscoelastic layer. The results show that the
first rank vibration frequency and loss factor will increase with higher Young’s modulus of a viscoelastic layer.
The first rank vibration frequency will increase and loss factor will decrease, when the damped effect of layerwise
structure become larger with thicker Young’s modulus of a viscoelastic layer.

Key words: laminated plates; mixed layerwise theories; viscoelastic layer; vibration frequency; loss factor
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1R, B kAR BN W AR e L o e R Navier

sz SARKEITEE (D (2 KR, AT RARRT RA AR N:
K- TI'=0>M-T+f @)
oo KO RIBEAORE, M W REAERE . BT SN TR, SEEE X (m, ) AR E B o,
93N AME A RARS RS . WAL B A AR M EE T AR oy MIEHIBRFELN - nj 23500k
o, :Jﬁe(ﬂ])z ~Im(4,); 7, =2Im(2,)-Re(d,}/(Re(A, )’ -Im(,)*) (5)

3 5=HIBILHITEERIITIE
WEA SRR R B R TR, BTSRRI o S T SC(13)P R SR SO Ty AR R
BaHE, W& . SR AR AL, T v=03, JFRSERSH o p/G , KR a L

MRS, p ABTEHOTERE . G ARRIG BTV . R ER S USSR, T R)F Bl
7y =0.1h, hy=0.4h, hy=0.4h, hs=0.1h.

%1 SXEBBHSHRNEOTEEFRESRNE SV MES B ohyp/ G Xt

s H—M ok W

min CHR[13] A SCHALT3] AL SCiik(13] ATX
11 0.0932 0.0996 0.444 0,406 0.7498 0.7951
2/1 0.223 0.230 0702 071y 1.183 1.292
21 0.342 0.374 0.888 0.8t 1.494 1.583
3N 0.417 0.423 .993 RV 1.665 1.648
3/2 0.524 0.571 1,133 1.084 1.894 1.983
33 0.689 0.771 1.332 1.217 2217 2353

ATEFHESSEESHE T X4 FZ SR (0/99%/0/50 TR MR LR AE i
HiEs, WE 2. MESEWF: a=b=i0k: E=1720%10"pa: 7--3.307X10"°pa; E;=5.168<1¢ pa;
G=9.371X10°pas Giz=8.268X10°pa; Grz=3.238X10"pas 0n3=C 03¢ 0z=0.250; vp=0.171, H R R
AR MU BAE R, T BN m=025h, =025k, 4:=025h, he025h.

%2 S4B ENTEEARESREE THRESHohfp/ L, MK
v ;

min B —t =kt U Lk S je) S\ ALl b
/1 SCEK[14]  0.066  0.546  0.600 1243 1298 1326 1363 2379 o491 L.ob6
A 0.062 0515 G565 1233 1288 1326 2.231 2269 1331 D248
2/ X#R[14] 0152 0639 1076 1242 1.343 1632 2387 2484 1361 .47
A 0.143  0.601 1.021 1232 1326 1sl4 2250 2329 2468 @ 3.26)
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E4h, jﬁil‘l’ﬁ? CRFKIZM (30.5X34.8cm, AMZEIR 0.762mm, (8] Ay K3k I8 0.254mm, 25
B MR R AR 7, 0% 3. THET R BRI Y 6 NEUAIZ, RIRIEI 4 h=0.001,
m=0.001, h;=0.001, he=0.001, hs=0.001. 4 1 FIRK 3 IS H N, WM £=£=2069X10"
pr=p3=7.8eX10°kg/m’ s s1)=115=0.3 K SLHERT KL B 8O0 « BEMERIE £,=2.069 0" p=1.2X10°kg/m’; 11=0 4

nv=0.58.
®3 SXMIS] B HBMRBISHE = RRBRIRNNE 0 (2 fne BHIIRFEE T n G R AT b
min 1/1 172 2/1 2/2
@ n w n w i w I
HR[15] 60.3 0.190 115.4 0.203 130.6 0.199 195.7 0.174
AL 65.4 0.204 124.2 0.174 138.7 0.168 201.7 0.131

MRS 20 3FTUVE W ASOH T ERRERIYE . Hoh gk 2 I3 3 Wit AT, %3 2ulkh, Lo
TREBCRH, T BAGHAEM RS AR B LA E K K, SEGHERET A,

4 BEMBERESRIIRARING 1"]&%%.? VARl

ALAHENWEHBEERMSHU T . BERK a=0.50m, 55 b=0.25m; MR H=0.006m
%*‘Eijplzlssxlow/m% /EW E 14=0.3; ﬁrﬂ%; E=2.127X10"Pa; BIYIRIE G=8.37X10"Pa; Hizubt
ZEL N pr=1.413X10°Nim*; FRREF 7,=0.5; JHALL 1,=0.48; JERE4r 5% Hy=0.02m Fl H:=0.03m; B¢t
HE £= (0.2~4) X10°Pa. M m=1F13, n=1, $RHE T FRALE VR o A i) R AT KELJB L 5 W

EMERRBEQ = 0,,a,[p,(1- 1)/ E | * MG HRERT, Wk 4. 5. it EdmEas Wkl N 5 A
HEZR, REBESAN: h=0.003m, h=0.003m, h3=0.007m, hy=0.007m, hs=0.006m.

TANEMREEH, =0.02m MWEM R 2SN =MES SN IS HIRFEE T

S SR LR T B # iR T
min A —PBr i =¥ — B =
171 0.210° 0.14138 1.92077 2.03098 0.07460 0.40130 0.47233
0.6X10° 0.16100 2.81431 3.39854 0.17046 0.18081 0.39690
1X10° 0.17836 3.02789 4.18808 0.22950 0.09909 0.30654
2X10° 0.21534 3.18001 5.01510 0.30836 0.05283 0.15308
3X10° 0.24637 3.24171 5.28027 0.34617 0.04490 0.10116
4X10° 0.27349 3.28310 5.41782 0.36704 0.04469 0.08172
3/ 0.2X10° 0.37329 2.00274 2.15689 0.07150 0.46373 0.49101
0.6X10° 0.42214 3.30946 3.69663 0.16136 0.36248 0.47087
1X10° 0.46527 3.98770 4.71996 0.21918 0.25385 0.44636
2X10° 0.55772 4.57641 6.46056 0.29913 0.11987 0.36898
3X10° 0.63581 4.75429 7.55350 0.33888 0.08324 0.28324
4X10° 0.70436 4.86841 8.20521 0.36150 0.07078 0.21448
=5 MEEEREEH, =0.03m EE BHEEERMAT =M T ENARINLE IR T
B REBE R R o SR SRR T
m/n PR — b iy =B —¥r 2l =
11 0.2X10° 0.14503 1.32142 1.41443 0.16301 0.44674 0.48384
0.6X10° 0.18621 2.12572 2.40214 0.29236 0.32001 0.44656
1X10° 0.21952 2.49222 3.03434 0.34668 0.21827 0.40392
2X10° 0.28543 2.81169 4.00550 0.39903 0.11614 0.29441
310° 0.33772 2.93076 4.50457 0.41623 0.08951 0.21484
4X10° 0.38205 3.00331 4.78057 0.42241 0.08189 0.16997

MK 4. 5 Fil, BB MR PR f B A, C1 A BB J2 O B R B S R — B S5 B B B R -1
RN T BR R G A TR IR R/ o pl TSR M e A R B R GiMBEERIE S I, §
BURBMRBI N T 'T‘*&i?ﬂé‘lﬁk}%ﬁ)ﬁﬂfJi“'éilﬂ, BENT Gt R, ARE N TS e sh i
HUEN T N 45 AR FE IR 7
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F A5 2R A Reissner TS5 RIBHE SR Z OGS, 7R ARG W L 54 22 BRORS
o Barm iR, mHEX TRMZE SR, Pt kg fig ﬁﬁﬁﬁ*@' =S R SR M
FE R A B R IR, B R R B SR R A R — B 5 Ry 3 Fe IR RO, TR B R B e A
REIRFUN . T R B A AR R S A L, BN 8 . SBURM IR Z g K. M@
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1 3|8

BRI HOE —  MOGHE RR A MR ET T 3. L SRR — ik e B R R S AR L, SR B G
TR A 2885 by (LU b ] IR IR 26 ) H@J;ﬁm%ﬂﬁa%ﬁﬁﬂﬂ“#ﬁﬁdh REEMICNR, 5 Tk
FAT AT RITaRoboehdeic, NG EAAE . /KEMELE ITRPEH TN,

HAT K, AT E N — R R RO RRER 4 M AT T N R A ST IR RA S O BRI R 3K A
THT O E AT %R ES R D7 AT A — AR AR AU AR SR SRR 75 VAT TR & b A 1 R )
— REP UK S G NI FAT A, DU iR R 4 R W SR LR YR, [ B DA AR R 47 B T A 46
USRI T2 M T LA

2 HE—ERBKEMEEE. MNXRERSH

21 R
Wl R, R0 32N 27 AN Sy e A2 AL SE GRS O R SN Sl o) B IR S5 B YR ai )
Jrfifiﬁx;&.)cmmw.mrlf’: 4l AR FER ., ZE S S AR T F e S B L% 1.

F__—_. ; L— IR 2— ik, 3— AR (L%
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1Ly 4—8L; 5—TF1, 6—igf,; 7—

‘ SRR 8— 1B 90— TR 10—

6 PR L —iE 2 12— AR AL
K1 BAEIRE R

R BEREESMPEBEMRIN D ERESY

A # EAE E/GPa u o, /MPa o, /MPa
BN L4 72.0 0.3 420.0 520.0
G QALY - 113.8 0.3 300.0 500. 0
b ; 153 205.0 0.3 323.6 588. 4

G R | ](2002-421050503-4-02)
AR M b R R TR R R A S mai ] vin_yihuising con)

111-010¢



