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Dynamics matching between elastomer damper and

tracked vehicle suspension system
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Abstract: In order to improve the riding comfort of passive suspension system for the tracked ve-
hicles in all kinds of roads. a new viscoelastic elastomer damper with one-way throttle valve
structure was designed. Four matching schemes between the elastomer damper and tracked vehi-
cle suspension system were analyzed., and vertical vibration acceleration and relative dynamics
stroke of the first loading wheels were defined as the evaluating indicators of tracked vehicle’s rid-
ing comfort. A dynamics simulation model and dynamics formula on tracked vehicle’s suspension
system was built, and different matching schemes on the E or F Grade road condition at the speed
of 30 km/h were analyzed and compared. The simulation results show that with the increase of
the damping ratio, the vertical vibration acceleration of the first loading wheels decreases at first

and then increases, but the relative dynamics stroke of the first loading wheels decreases gradual-
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ly. At a given speed and road conditions, there exists a best damping ratio which makes the vehi-

cle body”’s vertical vibration minimize, and the best damping ratio depends on the load conditions

and the elastomer damper’s matching schemes. The adjusting range of the best damping ratio is

determined from 0. 05 to 0. 2. Finally, the best matching scheme of elastomer damper is 1-2-6

matching scheme. The research provides theoretical guidance for the formula of elastomer materi-

al, the optimal design of elastomer damper and the improvement of tracked vehicle’s riding com-

fort. 4 tabs, 11 figs, 18 refs.

Key words: automobile engineering; elastomer damper; tracked vehicle; suspension system;

damping ratio; riding comfort
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Fig. 1 Structure profile of elastomer damper
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Fig. 3 1-2-6 matching scheme of elastomer damper in

the tracked vehicle’s suspension system
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Fig. 4  1-3-6 matching scheme of elastomer damper in the

tracked vehicle’s suspension system
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Tab.1 Vehicle overall parameters
tracked vehicle’s suspension system
- TR BERK 95 JE i [k L
tX —h - i/ kg JF /mm BB /mm JF /mm
O\ M,
’ Kl 55 000 7 230 2 970 2 346
x2 BRMEZEH
1k Tab.2 Touch friction coefficient
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Tab.3 Movement parts’ parameters
B 6 IR v I A . 1-3-46 T i - JEAR | ER PRGN | R
5 ¢ 5% i 2 R J A BHAS 1-3-4- 2% .
JE/mm | SRR/ mm | FERE AR/ C) | DRSS /() | R B/ mm
Fig. 6 1-3-4-6 matching scheme of elastomer damper in the
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Tab. 4 Basic design parameters of elastomer damper
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Fig. 7 1-2-6 matching scheme’s simulation model of

tracked vehicle’s suspension system
F b R AR AT S R R R AR B B
NI
Mz +Cz+Kz=Hw(t) (D
A My BT AR 5 C Ay B AR B s K Ry I B B
H AR AT w() = {xq, 20 2o Tus T s
o) HEEE A MR AN R 2= {2, 0o 20
Tyt s Xy ) NEAERGA AR &,
TE J% 10 AN F- B2 AL B8 B A 1) s v 25 58 00D W) 26
1 48Ul Z 18] 1 5 F AT AE — A I ] 48 3R

Tp—=x ZVI.:I(Z‘JF%):«T(Z‘“FAI;) (2)
A (2) o, B [B) SE 3RV 2 DA R A
_ L _ L

Ao, B MER S 1 E 5 2 W 142 1
sl e 1 B RO 5 AR LK TR s L R
MR O SH 1 RO Z EKF .

A

4
26,0,C=M 'C ¢Y)
w:K=M 'K (5)
(D R @) G AL F]

12+ 260,02+ w' Kz =a,, fuw’ Hw (6)

ﬁ$d%$ﬁ%%mﬁz%%ﬁ$%ﬁﬁ%&ﬁﬁ

BiR 6 = g R R AR S LE H 7 K
S W VR 0 UL . A 2R B R

LR s — 10 0 1 B 15 B F GBI EE EL5 3. —

M b5 TR s A

CiEiy g

TR 2 I B AR 0 1 F B N2 AR i B 1
R 2 R 32 B3 ) R R 8 1 IR AN BELJE L DA R
B W I T (B R ULE YN < e B nl i
TR R G B R EE L S U8 2% vh £ B T A
T B RGN T AE R - DT B3 T 7 A TR A
FPIEPE

AR SC AT 25 540 B L 45 T H B0 1Y 4 T
B 77 58 W) JE Y 2 A 1 SRR M s

SN S R U S o R AN S B 1 4
e P& 00 22 09 EVE G0 E SE AT TS BT Y 2
5 30 km/s,

FJE lTEdRZh R h A WY HE X, /]
FHAS W7 388 Jin BELJ@ LU i 7532 25 52 BHL R A8 A X A e 3
M LA . A, A R R A LA b
Ji& U 5% v 25 B A 7 PRl 4R 1 IR 3 1 s AL RELJE A N
S G FBEIE . THA T R BELJE LR B A R
ARG P Ve G b 5 S BAME 5 2% i SR e
Zl.

BN TR 8. 9 AT LAE AR 1 1 R B
15 85 1 G e Y 2 % sl 0 e B R A Y
VEC 7 %8 B A A [R) A A8 b s # . Bl A BELJE L i 3
T A Bl 0 R S U N R IS PG I, R AR A — AN
R AR SN R . 7E E i .
JrEE1.2.3.4 W I EFLJE 4y 52 0. 075.0. 09,
0.11,0.12, 2 —FZE LIt 7fE F R
R B % 12,304 AR AEBL e e 4 il ok
0.12.,0.14.,0.16,0. 18, 15 3 —F iz £ m
A AE S N A o B EE E 9% TR 0 B AE [ B
DL 2 1.2.3.4 (W Se FERILJE B & 7 3%
I AR F 2R T B 0 % R b E G TR s 7E
%10 E B b e ER e R 0. 07, 78 F 9%
i b AR R Fe o 0. 12, dBA [E] — Ff UC i 5 .
VN = BT = N~ 2 O Wl s T = eI 4
HEBHLJE Eb B T I8 0 R e 2% b i 5 8 A 7 R
REM VLT 25X 2 A5 B 2R AR I B AR 3
T PR OURIDC C 7 22 25 B e, TR Ot AR A Al
P& 2 3 Y B IR A BELE B R 3l K E IS 2 5 T B
JE ¥R Bl 5 /NEESE Y /NS B SR B AR A T 3T
FaE A O & .

BRI 10 18 11 0 LLE S, bl % BELJE H i 3



132 ¥ERXFFROGAAFR 2015 4

._.
~

5]

=3

oo

=

S

SE1 G T b 2 R A 4 05 ARAE/ (m - s )

N

0 0.05 0.10 0.15 0.20 0.25 0.30 0.35 040 0.45
L2t
8 E KIS 1 e 107 45 Al o B 4 7 AR
Fig. 8 Vehicle body’s vertical acceleration RMS value

above the first load wheel on the E grade road surface
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