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SUMMARY

Tongyang Moolsan Co., Ltd has developed a light-weight-four-wheel
tractor, Model TRX150 for use in wet paddy fields during 1997 to 2000.
Two tractors were sent to Thailand for testing in different conditions of
paddy field. Field tests were performed as a joint-cooperation research with
Kasetsart University in Thailand. A team of Faculty of Engineering of
Kasetsart University conducted tests and field survey in Thailand. And the

same tests were conducted in Korea for comparison.

The objectives of this research are

(1) To evaluate tractive performance of the TRX150 tractor in paddy
fields using four different traction devices.

(2) To identify parameters affecting tractive performance of the tractor in
paddy field based on field test results.

(3) To compare the performance of the TRX150 with that of three tractors
of Tongyang 25 Hp, Tongyang 38 Hp, and Kubota Model L2201.

(4) To provide suggestions on design parameters for improvement of
tractor.

(5) To provide suggestions on appropriate use of traction device for paddy

fields.



The results from the study are summarized as follows:

(1) Rubber tire attached with stake wheels gave the best tractive
performance because the percentage of slip was lowest compared to
other cage wheels attachment.

(2) Cage wheel with lower lug angle provided higher tractive performance.

(3) Traction aid wheels for a four-wheel tractor should have a function of
providing floating and tractive force for the tractor.

(4) Rubber wheels should be removed and replaced with cage wheels in
Thailand field.

(5) TongYang TRX150 performed best with a tractive device of Thailand
cage wheel.

(6) Survey of farmer acceptance level and durability in actual farmer fields
should be conducted in the business phase in co-operation with

potential partners.

We plan to secure bridgehead in Thailand for entering South-East Asian
tractor market having large wet field on the basis of cooperation with

Thailand research organization.
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1) Rubber tires
2) Rubber tires + Thailand cage wheel
3) Rubber tires + Korean cage wheel

4) Rubber tires + Japanese cage wheel
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1}) Rubber tires with Thailand cage wheel(TH=Z %7]). Bl cage wheel
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t}) Rubber tires with Korea design cage wheel(KRZ X 7]). 3= cage
wheel®] 27L& 0.86m ©|™, <& 020m ©]t}. #2 Z7|= 0.175x0.102me] t}.
H 19 £ 0245me] AR 128 A )l Hade A9 45°0] )

Z}) Rubber tires with Kubota(Japanese-type) strake wheel(JPZ 3£ 7]).
U2l strake wheel 0.175x0.15m¢] =1 Z7]E 7FA3 Aok HaE 57

7RA AL Qloew, Astde W & 4742 0.95meltt.

19 5. Rubber tires
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1% 7. Rubber tires with Thailand cage wheel

,26,



1% 8. Rubber tires with Kubota(Japanese-type) strake wheel
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JapanW heel un1 Area B
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y = 0.0735x" + 13.688x -34.694

800
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.

0 10 20 30 40 50 60 70 80 90 100
Sl (&)

1% 15. JP, test 1, Field B
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vl e Bzabgel thek zh2be) Ad"elA e eye] wlals 19 16, 170 4
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FeldB
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a9 16, 172 El=2] cage wheel®] 3F=2] cage wheelEt} BE HX2E =2

A

o digte] v E£¥HE VM eSS HATr o] A4S =9 cage
wheel?} Hlaste] B9 cage wheelo] B2 212zbE zba d7] wiEolth o
9] strake wheel> #Z17}e] '0'0]7] wiitol 7MY F2 AHeS dEhHRL Sl
th.(lug back face™ 1% 189 YT ZAF & A5 2ol 7|4 &1
Zhol ‘0olgh= A2 B 5o wiste] Y ZEolEVE FFelgkeE AS o

)
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a9 18. strake wheel

200139 3% Field No.l # Field No. 29] HZAEE 7o wyoz 34
= ok
18 19 ~ 19 22% RB, TH, KR, JPdl tsle] Field No.lol A9 <89

e A9ee el Aol

fu
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AW ARE Fgelel wu b4 nzAme o@ dwdlAel 484 A

Ze Ao /o] W2 &AM e aFEololol strake wheel &, L
Elo]ojo Ef=t cage wheel F%F iLFE}o]ojo| 3= cage wheel F-%, %
Etolojrt ®-3 o 7 vEhytt

D AR

LA Aol A F2 F9 g9 FRel wE A9 A G 2 A8
& skt AY 2R Bl e A A B Fenhks 3
£ Az Q7] WEel #A Fu EdY 9 @A /)T oF 484 3
b Aesttta gas ek wtekd 23 2AGLe 4% =E 359 F4Y

e PAsel HEAES FAsGt =dEE BFBN TRXIS0, 250

TL2540, 38vF2 TS3840, Kubota 22w 1.2201¢]t}.

7h 3% FHFAE AHEsto]l TRX1509] 9l 45S H7heeh
W) & &ELE TRX150, TL2540, TS3840, Kubota L2201 EH O 4%

o
=
£l
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2h) A8 FAFA ] AAG Abgel thsto] AT

TdEL TRXIS0(FA G2 270y EE), TL2540, TS3840, Kubota
L2201¢] 4% EHH=E "= FAdA AdE A8 Kubota L2201 ®f =
Ao swfdel okl FFEHATH Aol ALEE EE ] Fo AMYS E 3
A et vhg3t Zrt

3% A Bxrt HluAgS 8 AFEEA o] FAGAE g 2o

(1) 3% Efolof(RE 3EA])

(2) L% Eolo] + vl= AelA & (R+TH & 3%A])

(3) Bl AolA F(THZ ®EAl)

oo 9
il
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N,
52
=
un)
iy
o
fru
>
ofo
o
e
_}I_I
olr
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%2 A% AA

T A Model T3EA 4

2WD  |[TYM TRX150 TH, R+TH
Kubota L2201 TH

A4WD  |TYM TRX150 TH, R+TH

Kubota 1.2201 TH, R+TH

TL2540 R, TH, R+TH

TS3840 R, TH, R+TH
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E3AAE A A A
EEL
] TRX150 TL2540 TS3840 1.2201
g5
RERIEERTED 2800 2870 3100 2910
27 [ A% m) 1280 1320 1465 1250
A 32 (mm) 2050 1980 2950 1940
2] 2] A 4k 31 (nn) 400 320 320
= % (kg) 1000 1198 14836 968
R DI1105-E E3AE1L 3ABI1
57 Y3715 | #9371% | #9371% | $U371%
1) 7] Z(ce) 1123 1296 1777 1395
AAEE/EE
S 245/2300 | 27/2600 38/2600 22/2500
(PS/rpm)
ﬁg_ I8 e
4244 2% 28 30
(2)
% 34 A2 k3t A2 gt A2 g
Hyola g4 | FAxa | F4Ag2a | 4=
R H12/%312 H12/%4 H8/F A16/%
¥ &1l A /A E | AR/ E A
Fg&c ] A7 08~20 [ 062~219 | 1.4~21.40
=& | (kn/h) =221 07~20 | 0.75~136 | 1.93~9.81
" A& 6-14 7-16 6-16
| Eelel 5| 9520 11.2-24 12.4-24
=ZHA 2] (mm) 1530 1580 1780 1570
= A& 1100 1050 1120
- 5| 1050/1100 | 1020/1340 | 1140/1430
4575 - + + A
=g el REEC ] EEEE
2 %3] AW (m) 2.1 2.2 2.4
% 34 A2 k3t 712 gt A2 gt
o 4 4 4
PTO . 595,/786/974/|553/731/906/[630/773/990/
Z _/I:_l_
1376 1280 1547
ZF | Ao]HkA EAA EAA EAA
7] EELIsS JIS1 JIS1 JIS1
274
ROPS (24A) 452 452
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1}) Kubota 1L2201¢] A& 23
1% 312 Kubota L2201E & E 2] Alg AIfo|t}, 2& FFAA ILFEFO]A(R),

AelALS & aFEe]ol(R+TH)S 242 E7Fs it =, 4= £Ho
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19 35. Dynamometer

19 34. Dynamometer
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5 HE MM A
DC Power 10~16VDC
Microwave Frequency 24.125 GHz

Microwave Power Level

<500MW

Output

Current limited, square wave

Output Frequency

35.69 Hz/ kph

Velocity Range

0.8 kph to 40 kph

Size

16.5 wide x 10.16 tall x 7.62 deep cm

Weight

880 g
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F 6 2HY A=Ay A

Manufacturer Autonics Co.
Model E40H12-60-3-3
Resolution 60 pulses/rev.
Max. response frequency 180 kHz
Power requirement 5 to 24 VDC
Max. allowable revolution 5000 rpm

Bz agEol Al Awel vAe 93 Hristr] g A48 o5 e
oA AU oAl 12 ANFAR g azto] 2 Fo] £ A9l
Aes UetgernzZ SuldAE g 17to]l 45°91 7|Ee] ghar Aolx] Az
g 2zbo]l  15°Q1 AlAEE HWAIF AT =, ths 3T FHEA A o
sk Alg S A A S T

1) Rubber tires
2) Rubber tires + Korean cage wheel( 45°)
3) Rubber tires + Korean cage wheel( 15°)
ol Age dolHzHYH wu gz 7 BEAEe] 5A4S vt

shar mx AE A 71EE vhEEglh

SHA AR &Rlel A& U= w=axFgelA 2003 49 FAHATY. 2 =
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e WAool 1200802 AR Aol 10€d5e B2 QYA Ao,
ZolE= 8-10cmAth.  Cone index:E YFZro] 30°¢0]x LAl 2cnrel

AL&38te] =AH3eA . Cone index <= ¥ 7olAeF 7 AWk Zol&=

=51

7 E£9%9 Cone Indexgt

Depth (cm) Mean cone index(kPa)
5 30
10 65
15 240

a9 38 AY 2
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3) Bz A&

glazke] & o] 3 Aes Jeln webd 2xbd == 2 A A g
O =A7)E 2oy H{aEs 020melA 03lmE F7MAA L, #a 7+e 45°¢)
15°F 7k F/E vluA g stk

1) Rubber tires(RBZ #%7]). Elo]oli= EE 7} ¥52 u F-2xojxl Eo]o
= AR&eFith

2) Rubber tires and Korea design cage wheel with 45°lug angle(KR45
2 E7)). 45°8 1719 3 cage wheel®] A4S 0.86m o]v, FEL 0.3lm ©]
o H2 Z7]+ 0.290x0.100melth. 819 =+ 0.245me] Ao =2 12715 714
1 9lth #17e 4500},

3) Rubber tires and Korea design cage wheel with 15°lug angle(KR15
2 E7]). 15° 279 3= cage wheel®] YE A Y& KR45%} 2 & 1zgk

15°=2 olsttt

o New model New model 2
Specifications Old model
(KR45) (KR15)
Out Diameter(m) 0.86 0.86 0.86
Lug width(m) 0.2 0.31 0.31
Lug size 0.175x0.100 0.290x0.100 0.290x0.100
No. of lug 12 12 12
Lug angle( °) 45 45 15
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gHol FrEA A5 ol shedv. B, FHgo] ol wE

- 28 TS ve 4RTEe) Adel WA A ey R Fu

- M39# M2whe] &5 wE xto]:= gt

Plow(M3_4WD_left direction)(p11)

—~—draft_force
—horizontal force [
]

Force
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Force

Plow (M3_4WD_right direction)(p05)

Force

—— draft_force
—— horizontal force
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a7 46. M3, 4WD, 7202 79 A

Plow(M3_2WD_left direction((p13)
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Force

Force

Plow(M3_2WD_right direction)(p07)

——draft_force
— horizontal force

5 1 15
RS
Time(sec)
% 48, M3d, 2WD, 7] A5 A= % sy,

Plow(M2_4WD_left direction)(p16)
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—— horizontal force

o

,64,




Force

Force

Plow(M2_4WD_right direction)(p32)

——draft_force

— horizontal force ﬁ
S

Time(sec)

)
ol
o
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1% 50, M2, 4WD, 9-7Zo)e] A9 A

Plow(M2_2WD_left direction)(p17)

——draft_force
— horizontal force

Time(sec)
a9 51, M2, 2WD, Fzole] A9 e 4 3,



Plow(M2_2WD_right direction)(p35)

—~—draft_force
—horizontal force

Force

2}, B)=F Field survey 2 4]
Bl = Field surveys 207) A 9GelA s dlon g A9 19 5340 o
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sy A¢4st AGEHte] AURE Fahe] o] Fol gk,
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£31& sta o ok o EFE I # Q] Minsen Machinery Co., Ltd.= &%
o]t}

ZAbE A (&, 555, T, )o] 167 Kubota W2l & &3t =
APE QT E T FAQe] At EH A|FL o oz Holn ol

sRlEo] Bangkokoll A 7t 7hed SRLEHEE HAEsty] ool HHA
€] Sukothaix] 9] ZAFel A= wid 1000t 2& & EHE S 2009 4&F
TE EYEHE v =2 yeist se EGE v 246 &S 1A
= A2 FA AVl EFE ] JHAoIdY. AviHE L = EUEH 4L #

9ol mlaLsto] 3kt

¥ 10 B9 A2 v
EdE 257 744 (Baht) Sk

1. 2% 7% EYH($Y) -115 Hp| 50,000 - 55,000 |24 7] ESH(ZE A 9))

2. 28 1% EHE (=4 -115 Hp| 42,000 - 48,000 |21 7] E3HZEErE) A 9))

3. 4% +% EHEH(F) 120,000 - 150,000 21 7] A €
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