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Abstract

In order to solve the riding comfort problem of wheel loader, a strategy of driving stability and vi-
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bration reduction was proposed. The dynamics models of the whole machine before and after
adding the driving stability system were established respectively. The stiffness characteristics and
vibration reduction performance of the system with driving stability were analyzed by Mata-
lab/Simulink software. The results show that the stiffness of the driving stability system is nonli-
near, and the parameters that affect the stiffness of the vibration damping system include initial
charging pressure and initial charging volume. After the loader adds the driving stability system,
the vibration amplitude decreases and the vibration attenuation is fast. Under the excitation of
unit step signal, the vibration amplitude decreases by 48.96% and the vibration attenuation time
is fast. The root mean square of vertical acceleration decreases by 56.53% and the peak value de-
creases by 48.55% on the road surface of Class E engineering.
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Figure 1. Block diagram of driving stability system
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Figure 2. Accumulator charging volume and oil pressure change
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Figure 3. The influence of evaporating temperature on the coefficient of refrigeration
3. Matalab/Simulink stiffness system simulation diagram
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Figure 4. Full load stiffness curve
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Figure 5. No-load stiffness curve
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Table 1. Road roughness grade standard
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Figure 6. Pavement spectrum of Class E engineering
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Figure 7. Vehicle vibration model with two degrees of freedom

7. ZEHHEFMRENIEE

4.2. —BHEREFER
WRIESWE A3 - A HERSIE 1% TR

mzzl (t)_Cl[ZZ (t)_zl(t)]_ Kl[ZZ (t)_ Z (t)] =0 (15)
mZ,(t)+C,[Z,(t)-Z,(t) |+ C,[ Z, (t)-a(t) |+ K, [ Z, (1) - Z,(t) |+ K, [ Z, (t) —a(t) ] =0 (16)
x(s)=Z,(t) 17

it A _F(15) (16) (17)3E 47 HE A He
m,s°Z, (s)-Cys[ Z,(s)-Z,(s) |- K[ Z,(s)-Z,(s)]=0

ms°Z, (s)+Cys[ Z, ()~ Z,(5) ]+ Cy5[ Z,(5) - Q(s) |+ Ky [ Z,(s) - Z,(s) |+ K, [ Z,(s)-Q(s) ] =0

H2z,(s)
(5)= a,s’ +a,s° +a,s’
b,s* +h,s° +b,s* +bs+b,

(18)

#wa,=CC,, a,=CK,+C,K,, a,=KK,, b,=mm,, b,=mC,+m,C,+m,C,,
b,=mK, +C,C, +m,K, +m,K,, b =C,K, +CK,, b, =KK,,
b, X (1) + by (1) +b,% (1) + bx (1) + by (t) = 2,0 (t) + agt (t) + a6 (t) (LO)A IR 3 4k (R ER AL AT LA 1k
AN E R B Y
mZ,(t)+C, [ Z(t)-a(t) ]+ K, [ Z4(t)-a(t)] =0 (20)
x(s)=Z,(t) (1)

DOI: 10.12677/met.2021.103045 403 IR N EASE N


https://doi.org/10.12677/met.2021.103045

A 5

XF(20) (21)33E47 Hi IR 43 3]«
H(S):x(s)iﬁ.ﬂ: C253+K252
Q(s)iA  mgs®+C,s+K,

mX (1) +C,x (1) + K,x(t) =C,a (1) + K,6(t) (22)
il 8 Firaw, FIH Matlab/Simulink #5717 W € RGN TCAT WA E R4 05 EAR A,

1 » RMS L]
B & Gain 4 Displa
ﬂw i ' s play
Band-Limited
White Noise Integrator 2
Scope 1

Gain 1 Scope 8
RMS l |
Display 1
s >{> ﬂ
N Subsystem 2 Integrator 6 | Integrator 7| ©ain 15 Scope 3

Subsystem
Gain 10
_K_

Gain 11

Figure 8. Dynamic simulation block diagram
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Figure 9. Acceleration response comparison diagram
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