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Design of General Sensor Installation Bracket
on Tractor Tire Center Position

Zhang Xiaolong' Li Liang" Chen Bin' Cao Chengmao'
(1. School of Engineering, Anhui Agricultural University, Hefei 230036, China
2. State Key Laboratory of Automotive Safety and Energy, Tsinghua University, Beijing 100084, China)

Abstract

For effective completion of tractor dynamics test and developing its control units, the technology
requirements for general sensor installation bracket on tire center position was firstly determined, then the
detailed structure was optimized and processed. The designed mass of bracket was 1. 815 kg and its axial
length could be adjusted. The designed structure ensured that the principal plane of bracket was parallel
to the tire rotary plane and its rotation center was aligned with the tire rotation center. The finite-element
simulation analysis showed that the max deformation of the bracket was less than 0.2 mm when loaded
with vertical and rotation inertial forces at speed of 90 km/h on the worst H level road, so it could not add
systematical error on the measurement data. A roadway test system was developed and the reliability of
the bracket was verified by the systematical roadway tests. This research provided a general and effective
means to study the measurement problem on the rotation tire center, such as tractor assistant driving
navigation system for mechanized working in small or medium scale farmland, tractor tire dynamics test,
and so on.
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Tab.1 Size estimation of different slotted flange plates
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Fig. 6 Block diagram of tractor roadway test system

FAG 5 CAN 2 100507 4 th 1) FIMO3 55 3 X J 5
Fiha 0 T A T R AT A R I AR IO B e i A
HEREE . REAHRRAT GPS iK% B W i [y
Hi AL BT B R 58 6 VR Bl 2 AR AT AR A, DA
TR TR 4 . GPS e 1 W) i) 52 L4t i LAz
EEFNAEAR TS 1 AR A LI 2 Aan & 6 A
HERAE T 7R o GPS 35 o 3 il & 76 AL Al el o 2 4 4%
T, 7% 3l iy P 45 2 3% GPS 42Ul e K4k, 78 ol il
1E A 26 [ Trimble 2% W] (%) SPS 852 4% Uit #l &
GA 810 GPS UMK Zk . P & WAL Il 1 XU
Tt , H NP4 B T H AN B Bl B . B8 Bh
A N7 58 B 1] A AR AR, A v 4 4k K D A
{37 22 43-f5 S IF AT ) F 52 B0 2 A o

X gl i GPS 2 U ML E 4T Bl &, K E L E
(GPGGA) B (GPVTG) Fifji [n] /1 (GPHDT) 5 8
L CAN I8 i ), B0 58T 45 % 20 Haz,

Z 55 3% A Fi - Kvasar XGEE CAN %5 USB & 4%
SEMN FIMO3 FI GPS % ty 1) CAN {5 B [A] 25 %
$E o GPS CAN i 45 R O 250 kb/s (94
i FIMO3 CAN % Hi 4% 3% & 500 kb/s, B4t o7
A2 100 Hz, 25 2400 B0 40 38 43 A 7] 9 CAN
FE i ID S X 5 . B PC HLEE T CanKing

58 BB 990 5% , o i Matlab 27 25 5 Xk 4
AT M

B 7 Sl 4 f L S R G 4 AR A i
PR J7 21 LX904 Y3t $37 AL, Fir 4% 17) 46 %¢ i 21 5 2
12.4 28 J5 MR shfe e i 1 5 & 13.6 — 38, &1 8 &
— IR 2k

GPS#%:  CAN#%

FIMO3 eyl uspigpg PSR

T SRR A A

Fig.7 Installation diagram of test instrument on tractor

B o T —/NE AT B (&) 8a 8b) i &

BERMR LN
1000w a5 3
L T (3)
A i EiRRgS

u, GPS 75 1) ZE 3 , km/h
S T G L 5 o P O AR He

AW AE T4 r, =0.517 3 m, 43 i 6 2 1%
r,=0.5122m, 551 r, =0.678 0 m, £ )5 5k
& r, =0.677 6 m, KLU bR FR Y 46 i #0285 44 SO AR g
N o R DU AT Y %6 16 e 20 A 3 R Al M RS AR K B EE
b BRI SR TN U B8 U ) vk, R R Matlab bR 450
wden 4 BESZBLS 1 Se 0 JRUER 15 5 HEAT /N B4 R
SR 5 XoF o f AT BB = WA 5/ I R BOR (B PR
SEOT IR IEAT IR, e R Ak B S /N R B AT
F M. SR /N R dbs, #E 1T 5 )25
fiff, 5 T 30 oA HUE Ol heursure, [ {E 5 3 06 50 S
Kk g min, & 8¢ ~ 8e 43 I J2 8] J& 17 38 B 1Yy ey 2
W AHAE 22 43 #5550 GPS W AR B3l /KT 5 7 1% 25 K
KPS BE M2k, 1B 8 ~ 81 433l Ry 4 AN ZEHR 1 £
M2k, 188 v i B RN A R A AR HEAT 1 /NI B
AbFE,

XF LG GPS 75 i o B il 2 (&l 8e) %G 1 4
Bl 45 000 73 14 ) R oY £ (&1 81 ~ 81) R B, TE I JT
IG5 s 1 34 s oA ARt ih 26 B B 0, f 46
HESNAE 3 s AR PETHE, —&EAKRKE
5o BRI A kB, 7E K 5 e 0 R A
R KT O HEARS P8 O A6 U 2R P O 1 1 =R IS
BTN — 2R D5, N8R R R JE AT
PO A2 30 m, — G SL T GPS Ml 2L F T
BB AR5 19 28 BN, X LE B A 6 GPS LA




559 W ak/ANIE S

FEHLHILAE M T O 07 A R 20 SR R

(g

1.0 1T 10
e, _______:2.8,;j
0.8 ’ B 126 £ 8
3
g N e w - £
2 06 ! ;; T 6 A IR
piea & R e L
5 T " 2 = * B R
= 04 216 « =
= £ 2 =
3 MA/va&ﬁ&A/\J i =
0.2 ) 2
+12
0 1 2 3 4 0 05 10 15 20 0 2 4 6 8 10
A0 A7 Bx/m o 2 /s R4 Box/m
(@ (b) ©
25 10
12 E ~
R " ~ v 8
s I ° _ <
c N AT LR T g
o X & — 6
I 1 s 2 E 3
© 2 ‘ﬁ = i
4 1 = B 4
K o4l g, :_\jv & E
2 ®
= 22
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
) £ /s INTA) £ /s W £ /s
(d) (e) 0]
6 5 4
DN T T
£ K E
s g 3
b ] B
£ g £
& & ®
= = Y3
a IS g
0 10 20 30 40 50 0 10 30 40 50 0 10 20 30 40 50
I £ /s N7 2 /s INFIA] £ /s
(& ®

[ 8

I £k

Fig.8 Curves of tractor test
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