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Studies on the Braking Characteristics of Driving Wheels of
Tractors to Thrust Load
Takao Ikemi. and Eiki Do

Laboratory of Agricultural Machinery. Faculty of Agriculture

Abstract : The braking force of driving wheels of a tractor, which results from the
thrust like the resistance of rotary tillage was investigated experimentally. The re-
sults are summarized as follows,

(1} In the model tests, the change from drawbar pull to towed force with slippage is
continuous and the intercept of the force axis gives the rolling resistance of front wheels.

(2} The.change of rolling radius is approximately linear with force within the small
force-range. . '

{3) While the characteristics of the drawbar pull and the one of the towed force of a
tractor show the same tendency qualitatively, the towed force is somewhat smaller than
the drawbar pull.

(4} The braking force reduces the increasing rate over 209 of the slippage.

(5) The coefficient of braking force, in dry paddy fields, is about 0.5 at 209% of
the slippage and is about 0.4.at 10 % of the slippage. ’
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Table 1. Specifications of tractors

tractor 1 © tractor 2 ' tractor 3
(riding) (riding) (walking)
maximum power 17,/2500 27,/°2500 7 /2000
(ps/rpm) ' o
weight (kg) 780 1330 186
wheel base 1430 1730 - -
(mm) ,
. ‘ front 4-12 5-15 4—-12
tire size 8.3-22 11.2,/10—-28 _
rear (high lug) (normal lug) (normal lug)
model vehicle
Joad cell endless belt
variable speed motor
AT-— 1 table I\ S
Fig. 1. Test apparatus of a model vehicle. Fig. 2. Tread pattern of

model vehicle tire.
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(a) high-lug tire (b) normal tire (c) power tiller tire

Fig. 3. Tractor tires.
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Table 2. Field conditions

Field 1 Field 2 Field 3
soil sandy clay - loam sandy clay -loam sandy clay -loam
apparent specfic .

gravity 1.18 1.17 1.24
moisture content
. 26.0 14.5
(db.%) 23.3 6 _
) 1.77 .
cone Ocm 0.7 YAMANAKA
. 2.5cm 3.42 1.53
index hardness tester
» | 5.0cm 4.03 : 2.62
(kgf /cm?)
10.0cm 9.27 9.12 4.71
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Fig. 4. Estimation of rolling resistance.

Table 3. Coefficient of rolling resistance of front wheels

Field 1 Field 2 Field 3
Tractor 1 0.1 0.11 0.1
Tractor 2 0.1 0.11 0.1
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(b) pull

Fig. 5. Forces acting on a tractor received thrust or pull.
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Fig. 6. Relation between slippage and
force of a model vehicle.
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Fig. 7. Relation between force and rolling radius of a model vehicle.
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Fig. 8. Relation between slippage and force on a tractor.
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Fig. 9. Relation between force and rolling radius on a tractor.

BB RIS, DA RMER CER I, BN R DEIB N EWBHREE TR L bDET B,
Fig. 11 IR HBAFHDME R, BHHROHHH %, Eﬁ&@%%@tt%@mﬁﬁrﬁbt
BTHB, £1, =i, RULEISRGBLU L5 7 9B IHRAEBES L TH S,

HEIFES, Fig. 11 IRT LS, BOR0% LT OHBE T, Ty O~TE, Fkick
59, ZEE— %ﬁiwm5oﬂ%%#®;£u BODKEOEAYTHRN, HBHCENSHTE
%0 LpL, RAL, BODKEVTEETAS BB ONTS, BWRISLC, BORITIE
ADHB, BORDOPRERIZ, v—» UﬂvAW¥®£iﬁ@m§m;afﬁiené§@f565
L, ChidBESATIRIEL,

BORDORA, ﬂomt,%@ama;omw@mumb%%mtnm myrwaamMé
b, TUhbb, BAMS 2 9%BO5 /& v FIRARE 200m THWETHEIHNS, S5y F4
VOB, BOR%TH 40m L7655, 7, P#HAE . FLBOBLFE LTS THINT D
T, 10~2096 DEBMENIRETH A e ULED S, $IHiE0RORERIT, 20%&3‘603#2%’659
A3,

LtmoT&W®ﬂUmmewﬁiﬂ9A®mﬁ%5zémﬂﬂmﬁ&u HITH R 2096 1T
BOAHBARRIC L -TEZ N5, :

PRAGIBIHAEUE, Fig. 11 &0, @HEOKALIKENT, RIF05THB, BLEERLT,
BMOBIHBOMEE LT, 0.4E755, TRODMEE, %ML DEBEEBIF—%KT 53, 71
LU, CORAREITHHFEE R, BEOHS ATRER T IcHd 3 bDTH-»T, BHTREN LTt
LTRRETH S,



8 BHAFFHRALEE E33E (1984) B F

4p
I.O(
Field 1 o .
3 ° < .
Z e °
= [&]
o i 5 o - n
& o
o
£ 2 =@ . i
% o Tractor 1 8 o4 gf‘f:d 1
= 2 oa Field 2
E o Tractor = s Field 3
& infration pressure 5 00 Tractor 1
| oa 1.3 kgf/cm? f A A Tractor 2
oa 1.0 kgf/cm? ) ®  Tractor 3
oa 0.7 kgf/cm? 8
% 10 20 30 20 30 m
BRAKING SLIPPAGE (%) BRAKING SLIPPAGE (%)
Fig. 10. The effect of infration pressure Fig. 11. Relation between slippage
of tires to braking force. and coefficient of braking force.
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