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Development of a Toroidal CVT Controller for Agricultural Tractor ( I)
— Simulation for control system —

H. J. Kim

K. H. Ryu

ABSTRACT

Most of tractors in the world have manual gear transmission, and some of small tractors have hydrostatic trans-
mission(HST). Since the HST is expensive and has low power efficiency, it is being used for only small garden tractors. The
continuously variable transmission(CVT) is an alternative to the HST or power-shift gear transmissions. The driver of the
CVT tractor doesn't have to operate a shift lever since the CVT controller automatically controls the speed of tractor. Thus,
it is much easier to operate the CVT tractor. For the easy and stable control of the CVT tractor, an appropriate control algo-
rithm should be developed and the dynamic modeling should be carried out before making the prototype of CVT controller.

This study was conducted to develop a simulation model of the CVT control system needed to develop a PID control
algorithm. The simulation mode! consisted of variator dynamics, hydraulic system and control computer. And the simulation

model was verified by experiment.

The results obtained in this study can be utilized in the design of CVT tractors for practical use, but a lot of field tests

and improvement of softwares would be necessary.

Keywords : Tractor, CVT, Control system, Variator, Modeling,
1. M E o] wj§ o} F2 HYE EIH HXH1 Yk
gFols EHEEZ Fujsts AFgo] A B
U FL7IASY] 7P dEA] d2 e E AY 54E TG wIez uiHA 2 Ao o
dele 2ds) g3 3 AEE € + e Hlgted, 7]& HST, #¢] - A ZE Edxn|Ho| &4
W EAH AAEY Jle FEL AR AIGA & Bgstm, £ HALAlel £33 1EE 714N
FEidle E AV Ad 2087 B $HE o]F Fowi diyo EYHE Jdsieol vte T
o] Aol Apdo|tt. & Fo 2% FPE EHE Aol giFHa Yk
g 22 d7Ee] 39 ez Hold, 53] E T g gt d7E ddfE B A7
e M-S A 71E F PE dAe] He W& RS o3 FyHIA gtou, £ Aojrt o
71ES AEHFHoZ AT wHE Ago)rt Ha, Fo HEY YT7Y A dEd od 71 o
A A AAReE BIFHIL e EEHE diF oj4e wde ojex Rsf vk sy 1980
B FEHEE Adsta glon, 23 Rdd sl zwRE A AARoz HAFH Aojrige] F£3]
HST(hydrostatic transmission)2} ¥-2+ F44 ®E7]  wAg|Ag Zoisr] A3E FAASHY A4 =
& 4% Astn leu artelw FYH HE FE& FA RoldMe FHUERAe Ruw&r)|rt o

The article was submitted for publication in August 2004; reviewed and approved for publication by the editorial board of KSAM in
Octobor 2004. The authors are Hyo Jung Kim, Senior Researcher, LG Cable Ltd., Gunpo, Korea, Kwan Hee Ryu, Professor, Seoul

National University, Seoul, Korea.

Corresponding author ; Hyo Jung Kim, Senior Researcher, LG Cable Ltd., 200 Dangjeong-dong, Gunpo-si, 431-080, Korea. E-mail :

<k29@korea.com>.

395



EdE g Ezolg Tuy] AlojAxg Aw(])

FgsEon, Edy RollAE o AL
FESTlel d@ A% A7 ST Y,
PRUSTE 243 AEol ols Fo] Wy
% waon A MYs, 9%, Que] g
Sol 247t FHUE P4, 94 - E2o|I(fulltor-

o} ##E AT EE, Funatsu 5(1996)0]
Az A2 E Aol g Fel s o
of tixA o). B3] FuRiLyIFoE gy Fd
%7] Aold daiME ST A3 &
FE A=, A H(1994)2 559

9% gnAEH % 54 o

4

of o b

of N\

o N
o R o X

N
-

< Az, AR 2t
A-ERo|gd Fuu£r]o] Ao
Wicke 5(1996)c] CVTE #A3bst z}f9] 3

Folde Fdted AT o] =

o Z} o ARFE E Alxdd #g FEH BYS F
43 § o|& MATLAB/Simulink #7|2]& ©]§3}o
A FdolAE +R3Th AlBH ol AR e}
W ooe g A4S AA AFY AR =
< X7 vluste WHoE By {FEHE
Z3l9rh Jameset Greenwood(1998)= 2 %ol whal
Aot IVT 92299 Ao
Tt o] Aol James= F

o, % K
o
HTl
ol
32

o sk
2
4
e
rir

Jo o0 @ 2
32
M
et
B
Ho
fo,
Bl
ox.
2
W
X,
of
oSt
o
i3
s
)

ox mx 1o X fo
off X, X O o oz fu
2
2
o Al
d
2
—d
o
rE
I
)
2
2
>
I
o
=2
2
o
we >

2. = ¥ Y

7t FEHH

P

7] HIO{EXl ML

B A7 AgE Ty

e

4d ERolg

396

CLUTCH

Fig. 1 Layout of CVT.
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Table 1 Simulation conditions of step response

test(btr)
Engine | Initial | Final _
Speed | RV | RV K | K| K btr
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Table 2 Experimental conditions of step response
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Speed | RV | RV Ky Ki | Ka
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