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Multimode capability study of accumulator of shock absorption
and balance on mine vehicle

ZHANG Hong

( Taiyuan Institute ,China Coal Research Institute , Taiyuan 030006, China )

Abstract ; Accumulator was selected by the trait of hydro-pneumatic suspension system for mine vehicle. Composing
structure and theory of hydraulic system for hydro-pneumatic suspension system was analyzed based on certain type un-
derground rubber tyre vehicle. Mathematics model was established according to fact condition, and the integration char-
acteristics of hydro-pneumatic suspension system were researched using the software of AMESim. The results show that
pressure and volume of inner gas of accumulator represent periodic change ,displacement characteristic have nonlinear
trait. When beforehand charge pressure of accumulator enhances, vibration of vehicle body lowers , outlet force of same
displacement increases, and stiffness of suspension system lowers. Changing of charge pressure can change the stiffness
of suspension system, sequentially improve the adaptability of suspension system for complex road, the steer comfort
trait gain perfection.
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Fig. 1 Principle of hydro-pneumatic suspension hydraulic
system on underground rubber tyre vehicle
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Fig. 2 Two degrees of freedom system model

of hydro-pneumatic suspension
| — AR TR T 2— BT ;33 JEAT (4—fe i A MR 4R
FRT 5 —FRER ;0— 1 ] ;7 —RHLJE AL ; 8— 4 W EZ

3 REEFHSERRAZHFRE

K2 4 1/4 IR E BB ARG BT R
BIUB B B S TRl ) I T B 5 ) AR A XoF
MARIRIATZ I 3T

IS e Ars IR & R )

mz, =k(z, —z,) - P,A - Fsign(%, - %)



1568 # %

F 1#® 2010 445 35 %

X m, MM HFIERRT R 2, 2,2, 7298
TR AR ST R RIS &, AR
JE 5Py A 535 I SR AL A B e T RA B T T
B F Ol BRI C B T sign () AT pRER,
Mz -z, =00, sign(z, -z)=1;%z2 -z <OR,
sign(z, —z,)=-1,

WS SRS E D)

F = ms.z:S =P A + Fsign(z, - z,)

P m, IR AT

SPEXE RSN TR ORE R N

PV =PV’

2, PV, 535 R - I R N AL T
PRBL PV 235 R 78 RE A RV 8l A8 T T R AR -
AR Z AR R THFE AR R B r=1. 0, 15 ZE Pt
®Ehbt,r=1.7,

WIHR MRS TR PV, = PV, o, P,V
IR RE ARG ST U S AATR

FUR AR S D7 R AT 0 . 35 REAS U R AL
RV=V, -A(z, —z,). WIS FE
TEATRR S 7455 AR, M R ZRGE T K o AL a Ab
)PP W)

P, -P, = (% ¥ %)vaSign(éu -z,)

XA, P, 9 a R TT 54 &, 3B B i
Pl T4 AR BH 1 2R 5 0 D R R PR

mgV !

pA* (2, - 2)°

JEIMETREE, v =2, - 2 50 AL s 1, hy o 4b 3
a R BCE HE 5 d DRSS A
A A B[] ] ) TR A

0.=ca PPl [2 4 Laigncz, - 2)
v v p 2 2 g u £

i i BELJE FL AR IR i

Z‘Pu_Pb‘ . . .
Qh = ChAh TSlgn(Zu - zs)

VR 5 b Ab 375 B TS Y 0 s 04 2
-P= AL, 4 v’ si z -z
Pb P_(ﬁ'l'?)p ‘gn<u s)

A, €, Cy 3 Sk B 1A e AL T i R AL A,
A, 535k B a) AN B JE LA S SR AR 4, Rl b b
P E REA Z RN E B8 1 R BB EH T 2% P, b b Ab
RT3, R b Ak 22 38 e Z 18] AR 308 1
EO

5 R AN AT AR i i AR AR R
MR TIMA B e MR e, Frl S

Q=A(z,-2)=0Q, +0,
-1 I 25 RE A N U R

p, ="8
T A

A, m O P I RS RS2 Y TR
A Lok J7 78 R A i AR AR AR L P B
KA LRI R nl A3 R SR 1T R

F =
(V. —A(z, -2) ]

[wa v) 4,4
2d 2
L B AT T B R I
AT SR B WA 75 R ) RIS AR, BRI
BT AR 3 AL AL T

4 HMRBRRZKMEER

4.1 EF AMESIm B EEBIRYEST

R 2 A3 AR AR R ] 8 37 AMESim 1/ . &
8t TR I E REAS S m i B e fL , TEBLIK
J s O g 11 e M T i B e M B - FH 2 R 5%
FHOCHERITTAF . ST I 48 4 i AU 2R T i A
P, 5 ZR R T A 1T R HCD g 37 Tl A A 2R T
BERTOR, I 3 s

HRA AR HL Y SEBR S5 S8, B B I R LT
FIAFER 100 mm, 1% ZEFF ELAR R 56 mm, BHJEFLIN AR

2004, (5 + ysien(s, - 2) ) + CAsign(2, - 2) 1

sign(z, —z,) +

oA - )i (e, - ) Fsign(E, - )

A5 mm, RIS p R 889 kg/m’ , B HLEL B = K
5500 kg,

FHTF AR B 4 0 E e AR AR A AR
1 ~10 L, PR A2 [ B BRI, B RE A5 28 B Z00 42 ]
FE—E A, H L, RS AR 2.5 L&
SUFSE & RERS W IR S J17E 2 ~ 4 MPa ZZ LI, Xt
THAE NI B G PR RE RS
4.2 ZERHH

BB, B SR RS A RS 0 7
B AEE R, SR A X RTINS B R G
SRIA AN, & 4 24 30 mm/Hz 1 1E 5% 15 5 B 100 14l
BCE 5 ELINTR] S 10 s, [A]BR A 0. 001 s, T ZE7E M
=3 SR M EE VAT R & E VA=W 3 [ M a1
N IEAE, 1) kA B i BN



559 1] 5K 5 RV RAIR - A 2 S TERERY AT 1569

3 AMESIm HTEHRAS
Fig.3 AMESim’ s hydro-pneumatic suspension system
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Fig. 5 The effect of different beforehand charge pressure

on accumulator inner gas pressure and volume
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Fig. 7 The effect of different beforehand charge pressure on

suspension system’ s displacement characteristic
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