20204 11 A N A 1 =2 951 % BT

doi:10.6041/j. issn. 1000-1298.2020. S1. 064

R E R LB R B R L B RS 5985

mtE S AR dkw't F B kA#” TEEY

(L E AR R 2 T4, LAt 1000835 2. rp [ gl Ao B 2 4 b Ak Bt F AL st T S A S5 9 &, b st 100083)

FEE B AUHTBT AR 9 A 50 Xt hr AL Y S B & AR A, o 8 vk PR B T HIE 30 80 0al T 7 AR B0 Uk S A SRR T T4
e 2 LG 9] 1R o o 7 AU AT R 8 O IR S P T G A SR T R AR AR SO T TR SR AR AR A Y 4 e X 181 R
W ZR g8 [ B, O % TARHLEBEAT T 2007 sl S T AR R AR RO R, BB T B AR AR S B 2R R R [ B A TE SR,
I 2 B B AL, T S 3 2 R R BT AR BB IR o Dy BRSBTS B R i E T S B T R R
P, SR B T i, e % 2 RE A RS T IR LA A R R AR S et IR LAY IR A 5 38l A D MR IR
T 6 TG KT B H SR T S GBI T S AT R L R E ) T 22 0 o 45 AMEsim iy FURE L X BE T
J7 SEHEAT W TR A3 A , A5 2 3 TR AR 1 7 AT IR Sl T A B A S A0 B B B0, O B U SR kAT 3
SRR BT SRR LB BRALAGT , 29 2 s DY 0 I T P JH s S T A A L 5 2 T T BRRR
37 28 L o) g T B S i 7 9 ] /N T 0.5 s, AR GE AT IR BIAR AR W R ) A4 s B AL B R A Az ARk T
DL B 75 5K

KB RIWFRAIERA; TR BIARL; RO, WOtk RINEE; BT

FhE 4 E S U463.33; S219. 033 XEfARIRED: A X EHS: 1000-1298(2020) S1-0542-08

Modeling and Design of Cartridge Proportional Valve of Front Axle
Suspension for High-power Wheeled Tractor
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(1. College of Engineering, China Agricultural University, Beijing 100083, China
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Abstract: As a key component of a high-power wheeled tractor, the front axle suspension plays an
important role in absorbing the vibration caused by random road excitation, and the plug-in proportional
valve provides an important support for the vibration control of the front axle suspension system. For
developing the design capability of exclusive agricultural machinery, a hydraulic system circuit of the
plug-in proportional valve for the front axle suspension system was developed, and its structure
mechanism was analyzed to construct the front axle suspension system that can be opened in time. On the
basis of this situation, a nonlinear mathematical model was established to clarify the inherent relationship
between design component and suspension performance. And then, various modes of front axle
suspension with adjustment damping can be realized via the design optimization of the component
parameters. In addition, in order to reduce the uncertainty of the design component parameters and the
repeatability of the design schematic, Taguchi design method was introduced to implement and take the
accumulator, throttle valve size, proportional valve as design factors. Step and sinusoidal excitation were
regarded as noise factor. A 6-factor mixed level Taguchi experimental design schematic was developed.
Subsequently, the variance analysis of the signal to noise ratio and mean value of each design scheme
were derived. Combined with the AMEsim simulation model, the optimal design scheme was analyzed
and verified on the basis of the evaluation indicator with suspension output force and sprung mass

vibration acceleration, the sprung mass vibration acceleration can be reduced, which can effectively
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improve the driving comfort of the tractor. On the basis of the AMEsim simulation model, the dynamic

property of the optimal design scheme was analyzed. When the load was changed, the pressure of the two

chambers of the hydraulic cylinder can be adjusted to the equilibrium position with about 2 s; when the

road was excited by step, the plug-in proportional valve can respond quickly, the adjustment time was

less than 0.5 s, which can promote the ride comfort of the wheeled tractor, thereby enhancing the design

capability and providing the reference for the design and development of the front axle suspension system

for high-power wheeled tractor.

Key words: high power wheeled tractor; front axle suspension; cartridge proportional valve; Taguchi

design method; optimal configuration design; dynamic property
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