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Analysis of Damping Characteristics of

Hydraulic Anti-kink System in Low-floor Trams
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Abstract; The hydraulic anti-kink system is an important
component equipped in low-floor trams to improve the riding
quality, stability and curving behavior of the vehicles. The
system has two functions in anti-kink and lateral damping. A
mathematical model for damping properties was established
based on the operating mechanisms of the system.
Furthermore, the influence of throttle valve and pressure
limiting valve on the damping characteristics of the system
was investigated by simulation. The calculating curve of the
damping characteristics coincides with the experimental
curve, which proves the correctness of the damping

mathematical model.
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Fig.1 Structure of low-floor tram
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Fig.2 Layout of hydraulic anti-kink system on trams
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Fig.3 Function principles of hydraulic anti-kink system
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Fig.4 Damping valve block
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Fig.5 Damping model of hydraulic anti-kink system
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Fig.6 Theoretical characteristic of linear damper

4 HEIHEXEITLL

T R S R R s P R i O TRV PR A
W 5 L SR PR SR R 0K 34 B FE R k2% 1 P
min EIER R RES . RESNEAFS A R
ThE 5 B 7 e v B Dk B HEBH JE 2 802 & i 2
R,

AR T 3R 2R 4347, R 3K Matlab/Simulink
BT BT RE R BB, N IE % R
RIS 2% I BHLJE Rk, A A 25 oo R R A& FHLE
TR RZ M.

4.1 BTERZGHEREBHEITES

RIEF (D) ~ (6) R 2 J5 , A il i 175 28
MR Y R A UBL S F R MAGSh Y=
0. 06 sin 4z B, HARWE A 60 mm, & KHEJE R 240
mm * s~ ',

HER M Matlab/Simulink B#f7{F EZ 5. 15
BT R B R E A 7 Frs.

HFWIMAF S RIEZGFS, FUMBE &

K7 RTLIE BT S R A I F-Y LT —
ARITIE » 16 S0 B T TT SR ORI, B PR 37—
ERAEFF G/ AT AR IS KB Yo L BT R
S/ N AR RS IR B i RAE B /N I L R R 7R
REAVRRIER F-V s al LUR B — 4B B A R 4
T, SRR /N T Vr B8, BLJE 77 BEH 2 BE 1)
SRR AN W3 K, BELJE ) 5 1% ZE 18 Bl B R AT 22 4
MR R ZR s LG R Ve 25, e Ikl
R I R T 218 1 K. SR I Oy 2496 2R R B
/N RGETR BB/ BRI 1) A P i R 22 /s BR
B B R AT 5, A 39 i 1 A AR 2 9% i E
SV Z 5 52 i i 17T 4H WA i s 22 5 PR I



1048 [ 5F K 2% % A KRB %

20001

FrlFp————————F == 7T
1 000 :
l
0 |
|
|
|
|
1 . N

-2 000 - -
-60 -40 -20 O 20

Y/mm

F/N

a F-Y

$45
2000r
FT 77777777777 77T
1000} |
|
|
4 |
x O ;
|
-1 000} !
|
|
-2 000 ! ! ! L ! |
-200 —100 0 ¥y 100 200
V/(mm - s-1)
bV

T RIERRE RGHE R

Fig.7 Damping characteristics of hydraulic anti-kink system
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Fig.8 Damping characteristics of anti-kink system at different throttle valve diameters
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Fig.9 Damping characteristics of anti-kink system at different limiting pressures
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