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Test and Simulation Research on Absorber’s
Throttling Characteristics
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Abstract: In order to understand the throttling characteristics and the damping force abnormal
fluctuations, tests and simulations were carried out on the course of pressure change and the force
process acting on valve disc of a hydraulic shock absorber. Setting sub-cycle can reduce the amount
of calculation, however,it will cause the pressure’s unreal fluctuations. After fitting, the simulated
curve of pressure vs velocity with sub-cycle setting can represent the velocity characteristics of
damping force. For the 118 shock absorber, the throttle orifice decides the throttling characteristics
before the valve opens; and the gap between valve disc and piston decides the throttling
characteristics after the valve opens. Three obvious layers appear in the stress distribution of the
valve disc, so the uniform distribution hypothesis isn’t appropriate. The results show that, the
change of contact form between valve disc and its saddle is one of the causes which induce the
damping force abnormal fluctuations.
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Fig.4 Comparison of up-chamber’s pressures
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Fig.5 Test curve of damping force vs velocity

i f

under different v,

Bl 6 (W T MIEFIEART. IGEEERN
1 000 mm/sHf, 159 A #1 &2 R 1 B9 Von Mises Jif
J1 o =Bl B LR LUE B 18 7 B 52 08 S K )
87 MPa, JiAK T 18 7 9 et Al i 32 . ] o DA T o i,
R LA B 50 A A D i e B g g 43 A B2 A3k
32 NIZIE A #5820, B BN W22 3T
FEINEAERE R HAE R ) 85 K s AN Z AL A5 it
BEBR, BT TRAE 12 A Tk R TR T K | TR R
T B 87 AR 45 2 NN 18R 35
M s AN REARR I8 4 TR A2 34 50 43 A AR FE s WU
p AR Hfr 42204 10.5 mm.



2738 b TR A A AR

2013 4F % 35 %

(b) ZIER
6 WANARE
Fig.6 Stress fringe of valve discs

AT A IR G b A ER T UL 7D B I
HECEANBCE TR o P EBE T
R X5 45 R 0SS A B B IR R ARG R M
FEM £ AT 9 W25 (18] 8(a)) . SR W E T
TGP 04 He 53 D7 A T 2 (&1 8 (b)) X bk & B, Hoff ke T
WS AT 28 J& . [ i M rpoe] LR
I 35 A P K6 T I e P R £/ =7 4
H AR R b PRARH A | Y 75 A | 1 L BE RS i
TR A5 2 18 R 2% il £ B0 B (ELi o) B AR
NS 4 BoRrIRER R A R AR A
T PRI AT 118 Jaidias i F b B 25 T
IR

9 Sy i 28 EE D 1000 mm/s i, 35 Jitid 18 s
N L = B R FE R L N 9 (@) /] AFE
2, 1 Fy FOYE ZELE B L LA b SR AR AE 4. 8 MPa /2
s WA MG ZESE BT 101 Ak e 5 DU 25 T 0 3 141 Ak
JE58, 4 0.475 MPas &y FIE ZE5E B 1 [T e 4%
Wt DAY 9 P AR Y R R ZE AL O B2 RS T
JUP- AR A 5 1R 8503859 1 R Y WA
MAURBRAEIIERE N AR A b X S A
B T334 2 P53 3 JZ ARSI [ 9 (D) FTA] 9 (o)t 12
7IN TR Y ZEAE R Y AR i O ) o E A 8, BRIV

A AR fR i » i BV SL AL ShBE I N RE.

e s e L

g i s Eﬁf}?gdqr el
f — EEA

6 LI

. ;1 | FHRM

kD ui /42

\ ISR

T
~ SRR
BT T

Fig.7 Elements which output the hydraulic

drop history curve

P/ MPa
(=] — (] (V] = (] [=r]
T

t/s
(a) HTFIEEF

50
45 +
4.0 +
3.5 +
3.0 |
25 [
2.0 5

15 /
1.0 +

pu/ MPa

05} a j\ .
0t j\ﬂ/"‘a&d/ " gadq g

-0.5 g

0 0005 0010 0.015 0.020
t/s
(b) EFIEH

B8 ZaEIEMERARE
Fig.8 History curve of hydraulic drop

3 HEETHEABKES

LS /] %, 6 T % A 1 500 mm/s, BHJE
— R AT RE M A S B BN Bl e AR I R
4 600 mm/s, - 2 R B AUEER L i Bl R A
I P R R A L 10 Bl B 2 I 100 LT T2k
AU 5.



%34

R 5 U TR A 7 P8 Al LSS 279

p/ MPa
(a) EH

(b) HE

Cw/ (mrun-s"_)

(c) BEER fit

v/ (mm-s™)

)9 TREEENZE.ZEZEREEXEER
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Fig.10 Valve’s vibration displacement history
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