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PRSI, Ay s s U R S bar . BEHTAS IR LY 0.650 A IR, JRE Ry IASUIER BE 14 5 AR LR /N, 4y 0.629
mis?; HIEHEHLALL TR ES , ER 23 SR UE o 5 bar . BEIRRIIRA I 0.250 A B, JERF A nH
BEX MR/, D 0.520 mis?s Sk RIS w2 A Ay s 0 B O R D AL D IR LU, Dl 1 R e o e P 8%
JrRRAEL, ATRCE 2 B B A Bz o AR SO R 3y AR (B e/ N EA T IR AT, R R R LA IR Sl
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Influence of rotary tiller group on nonlinear vibration
of tractor semi-active seat

WEI Gang, SUN Songlin”

(College of Mechanical and Electrical Engineering, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: In order to comprehend the influence of rotary tiller group on the vibration characteristics of tractor seat in transport
and working state, the vibration model of the tractor system with 3 freedom degrees were established in the vertical plane. The
vibration simulation of Dongfanghong MG654 tractor suspened 2BYL-4 rapeseed rototiller system was carried out with
Matlab/SIMULINK to obtain the minimum air spring pressure value and the current value of Mr Damper when the root mean
square of seat weighted acceleration was the smallest. The simulation results show that the smallest value of the seat weighted
acceleration root mean square is 0.629 m/s? when the air pressure is 5 bar and the current is 0.650 A in transport state, and the
smallest value of the seat weighted acceleration root mean square is 0.520 m/s? when the air pressure is 5 bar and the current is
0.250 A in working state. It shows that the root mean square value of the acceleration of the seat could be reduced by changing
the air pressure of the seat air spring and the current of the Mr Damper, thus the driver’s driving experience could be effectively
improved. The experimental study was carried out when the seat weighted acceleration root-mean-square value was the lowest,
and the seat nonlinear vibration test results were compared with the simulation results, and the maximum relative error was
6.40%. It can be seen that the established nonlinear model is reasonable.

Keywords: tractor; rotary tiller group; nonlinear vibration; natural frequency; the acceleration root mean square; semi-active seat
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Fig.1 3-DOF vibration model of tractor system in XZ plane
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Fig.2 The force of tractor semiactive seat
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Table1 Load capacity of air spring

W fifar e SI/N
mm 3 bar 4 bar 5 bar 6 bar 7 bar
38 875 1065 1215 1440 1645
41 565 725 880 1040 1180
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90 225 295 360 430 490
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Table 2  Air spring fitting coefficient

% /bar Ky ks ke
3 4.168x107 2.671x10° 4.011x10*
4 4.736x107 3.026x10° 4.595x10%
5 4.995x107 3.168x10° 4.852x10*
6 5.147x107 3.555x10° 5.661x10*
7 6.390x107 4.027x10° 6.204x10*
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ZHnF 3 s,

*3 MG65 BRI K HFERNEEEXSH

Table 3 Related parameters of MG654 tractor and its semi-active seat

S8 Bl ZH ¢z
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ka/(N - m™) 383 258 ls/mm 1730
c/(Nsm™) 1908.5 l/mm 135
cs/(Nsm™) 2684.6 hy/mm 260
Py/kPa 240 BI° 67.3
Is, lg/mm 140 P,/kPa 150
U 0.02
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Fig.3 RMS of acceleration of the seat in transport state
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Table 4 The root-mean-square value of the acceleration of the seat

in rotary tiller group transport state and working state
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B B B B B L
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Fig.6 PSD curves of simulation and experiment of seat acceleration

in transport state

25¢
Pzt zk

R

TS T F A (m $%)? Hz )

14 16 18 20

R
------------------- SIS

FAINGE E T A 14/ ((rad 6%)2 Hz'Y)
w

iR /Hz
a FEmARS; b MRS
B 7 {RlRESEEMEERESRETRIESE %
Fig.7 PSD curves of simulation and experiment of seat acceleration

in working state



742 R A R4 (A AR P IR

http://xb.hunau.edu.cn 2023 4 12 H

5 %1

FA BRI AL A 005, W98 T HERkLAL
FEIE AR RS B R R st i e, 285
T, FEARLALAL T RS, MRS RN 5
bar. BHJE#SHLE M 0.650 A B, JE R A N i 5 45
FHMER/N, N 0.629 mis?; FERFHLALAL TR
AEE, YFESE N 5 bar, BHE#SHL N 0.250 A
B B Ay i /N, S 0.520 m/s?, i
U PR R SR s AR SRR AR AR BELE A LI
AT LA 008 N R I B8 AR, T4 25 3
BRI ERZ

F F Bl R AR L MR IR S AL AS B A 25 R 1Y
E, HA BRI

SE

[11 B, skEds, R, 5 BRI AME A E
B PREAIL IR, 1996, 15(1): 37-38.

[2] CUTINIM, COSTAC, BISAGLIA C. Development of
a simplified method for evaluating agricultural tractor’s
operator whole body vibration[J]. Journal of Terrame-
chanics, 2016, 63: 23-32.

[3] CUONG D M, ZHU S H, ZHU Y. Effects of tyre
inflation pressure and forward speed on vibration of an
un- suspended tractor[J]. Journal of Terramechanics,
2013, 50(3): 185-198.

[4] FHL HET LabVIEW ffr AR 238 01 4 B i
I RGBIFE[D]. MFIRER: NS R,
2013.

[6] skigA, &, XMESE. HERHLAHHLE ARSI
[31. W HIMER, 1995, 26(2): 27-31

[6] L, BRI, shnar, SF. BB HERILE
R BRG] Rk TR, 2014,
30(24): 30-37

[71 SERVADIO P, BELFIORE N P.
characteristics and travelling speed on ride vibrations of a

Influence of tyres

(8]

(9]

[10]

[11]

[12]

(13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

modern medium powered tractor Part I: Analysis of the
driving seat vibration[J]. Agricultural Engineering Interna-
tional: the CIGR Journal, 2013, 15(4): 119-131.
T, FREE, BT, % BERERRIELNE
SR ITE S8 B AR [CUI 24y, hE
FEREBIE. B - E 3545, 2019 3012-3030.
IR, XM, BoRAE, . PR EHEL R
MR B A RO g4 hl 0], #ksh 5 obidi, 2020,
39(23): 220-224.

BORIE, BRSFOL, R, 5% FEWIEEARE SRR
FARLRAEREE T[], IRZE TR, 2015, 5(6):
421-426

REE. —Fh B Ee a2 3 3 JE R G R s A oY
[D]. mxt: FERLA K%, 2011

T, S, SRR, dEgbl e SRR Y
WH5E[3]. MLbg%iT, 2019, 36(6): 20-23

XUER R, Wi As vl R Jadie s i Rtk iR [D]. SHYT
TLIR R, 2007

Badi. AR B IR RSB 2 R
35[D]. FAAL: R4l KA, 2008

EAER, B, B, A ARIRRIRAR 1 WEE FRH
JERFORIRIIE]. M at Al K==, 2011, 34(5):
139-143

HAER, WPA, B, S R S
R HT[I]. HUAEL= 54K, 2012, 31(8) : 1325-1328
KR, BT MATLAB WIREIRSIRSENAEL]. HL
W TR Ashik, 2008, 147(2): 83-84.

GB/T 7031—1986 A4k sk A BT 1 IR Iy i
[S].

ISO 2631-1: 1997(E) A% 4 B RBIVEA
o — M EK[S].

JEAEH, SRRk, M, S RERIEE TN
5. Rsh5ehid;, 2008, 27(9): 158-161

HoTHL. HERLIRA RIS T[], R LR
1982, 13(1): 19-32.

%4

FTAERE: TE
FX I FEL

&



