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Fig.1 Geometric model of the tractor
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Fig.2 Seat of the wheeled tractor
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Fig.3 Assembly model of the seat-suspension system
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Virtual prototype of the seat-suspension system
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Table 1 Constraint relations between components
of the seat-suspension system
i AT POE 2yl 2y AL
Constrain Constrain Constrain Constrain
number object type count
Eibrdz!|
1 AR S5 A e 5 o 1
Fix joint
Eibaetzl
2 R 5 T I 1
Fix joint
! i 5
3 BEAT 2 5 TR o 1
Fix joint
] 5
‘ R S 1 FIE R 1
Fix joint
fite fefz |
5 BHF 1 SR 2 s :
Rotation joint
S
6 §HF 2 5T 1 e |
Rotation joint
W ks |
7 BHE 3 5 BT 2 e |
Rotation joint
fie it =l
5 BFF 1 T e i
Rotation joint
S
9 W1 51 e 1
Rotation joint
S
10 SYFF 2 b 2 e 1
Rotation joint
VS
1 WIFF 3 S 1 eRe 1
Rotation joint
g
12 FOHF 4 Sk 2 e |
Rotation joint
et !‘I‘l
15 TSI R Sl |
Translation joint
ZiEl
" W 2 5 Bl :
Translation joint
. o &l
15 JiE 4 5 T AR Bl 1
Translation joint
16 AR TR R 1
Spring force
k2 RIREMESH
Table 2 Parameters of the tires
" EIE S 5%
SR Parameter Front wheel = Rear wheel
A H2£4:/mm Free radius 602.5 782.5
W 1 9% B /mm Section width 285 345
= 96l Aspect ratio 0.55 0.55
A2 1m] W BE /(N/mm) _
348.48 560.82
Radial stiffness ’
I\ [h) 1 A% W
ARSI /(N mm) 501.37 451.29
Longitudinal slip stiffness
| I| |3
o] i BJJT;Z((N/rad> 60 000 120 000
Lateral stiffness
SMBINIEE / (N/rad)
6 000 12 000
Camber stiffness
74
[ . 0.04 0.04
Radial damping ratio
(&Zj]lsﬁjj%ﬂ - 0.16 0.16
Rolling resistance coefficient
0.94 0.94
Coefficient of static friction
B EE R
il 0.75 0.75

Dynamic coefficient of friction




96 o R R R

% 36 &

1.4 HERAH-EF-BERSEENEVNRENHE

P AL R B AR R G = 4 LA AL A
ADAMS, 5 8 MEHE M steel , M5 B2 R B R R 48
A Z [ 38 Bl 6 &R L AER A Z VAR I 29 3, AL 46
EShm) I E R Bl R DL K o 2 B, S8 kT JBE e
BARGE S AP L AL R 1 AL B, SR AD-
AMS # IR T E (creat a tire) U8 NFS G 5 B
FETT G AT 55 58 6 0 4 fil 2040 >R B OG5 Goints) fip 4
by | I ) 1 I = - 0 VA5 K T i TR 0
PFEHLCE 5)

B 5 HEHLHL-FE AR - 2% T R G B SRR AL
Fig.5 Virtual prototype of the tractor-seat-road system
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Fig.6 Power spectral density of the vibration acceleration

F B R E PR GB/T 13876 — 2007 4 b % = #i
PrAIL2 g A A% 35 IR 3l 7Y S 56 =5 0 B 5 BRAE ) 2 B

FLAE 1/3 W RE 7 o 32 AU 3, SR 1/3 £ M2
T 1A AT RN B PR B K B /3 A IR Y A i



%33

JA A BT ADAMS B He S B LT BEE BT B 5T 97

T LA — AL T W ) JHBLEFEE A B AL o 1/3 AR AL IR 7 5 A ADAMS J5 A 388 8
B R RA. VR T 3 R
F3 1/3fEMRmMETF

Table 3 One-third octave weighted factor

I —— Yiﬂ]buﬂv?ﬁ X.z mbm
LW [/ He Wi (H F Wi ()
; Weighted factor Weighted factor
Frequency . .
of Y axis of X,Z axis
1.00 0.500 1.011
1.25 0.560 1.008
1.60 0.630 0.968
2.00 0.710 0.890
2.50 0.800 0.776
3.15 0.890 0.642
4.00 1.000 0.512
5.00 1.000 0.409
6.30 1.000 0.323
8.00 1.000 0.253
10.00 0.800 0.212
12.50 0.630 0.161
16.00 0.500 0.125
20.00 0.400 0.100
25.00 0.315 0.080
31.50 0.250 0.063 2
40.00 0.200 0.049 4
50.00 0.160 0.038 8
63.00 0.125 0.029 5
80.00 0.100 0.021 1
I
" < L5
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B
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Fig.7 Frequency-weighted function of the power spectral
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density of the vibration acceleration
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Fig.8 Weighted acceleration RMS values of the driver on the different roads
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Fig.9 Evaluation of the driver’s subjective feelings
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Fig.10 Distribution of the vibration testing points
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axial acceleration of Y axis
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Fig.12 Power spectral density of the
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Riding performance of wheeled tractor based on ADAMS

ZHOU Jie XU Hongmei WANG Jun LIN Weiguo

College of Engineering  Huazhong Agricultural University sWuhan 430070,China

Abstract Simplified geometric model of the wheeled tractor- seat suspension system was construc-
ted based on the software of Pro/E.The geometric model was then imported into ADAMS. The documen-
tations of the tire property and road excitation were edited in ADAMS, The virtual prototype of tractor-
seat-road system was established. The ride comfort of the tractor under different driving speeds and road
excitations was simulated to explore the effects of speed and road excitation on the tractor riding com-
fort. The results show that the vehicle speed and road unevenness have huge impact on the ride comfort
of tractor.The vertical vibration intensity of driver under the high driving speed is significantly higher
than that under the lower driving speed.The subjective vibration sense of driver on the rough pavement
is much stronger than that on the flat surface.The influence of the seat-suspension system on the riding
performance was investigated. The results show that the seat-suspension system can significantly reduce
the vibration amplitude of the vertical vibration and avoid the sensitive vibration frequency areas of the
body’s internal organs and spine system.The riding performance was improved as well.

Keywords wheeled tractor; seat suspension system; riding performance; virtual prototype; AD-

AMS
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