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TWO-WHEEL TRACTOR / MINIMUM FORCE/ ROLLING RESISTANCE

This research aims to study suitable type of cage wheel for a two-wheel tractor
using in upland field. The research has procedures which divides into 4 methods as
follows: 1) Design and analysis of strength of the cage wheel 2) Building of the cage
wheel 3) Testing of the cage wheel 4) Analysis from the testing. The size of the cage
wheel was 70 cm. of diameter and 16 cm. of wide. The cage wheel was designed into
4 types. The types of the cage wheel by connecting with tillage implements for the
testing. Total driving force, rolling resistance, energy loss, tractive efficiency and
filed efficiency of cage wheel were used for the evaluation. The results of the testing
found that number 4 of cage wheel was suitable in upland field because it used a
minimum total driving force of 1,301 N, a minimum rolling resistance of 757 N, a
minimum energy loss of 823 W, a maximum tractive efficiency of 33.87 % and a filed

efficiency of 84.66 %.
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MANULTUBIAUN UM TNATOL
N 0 0 0 0 0
NszeziIAUY (Mpa)
MANUUTUBIAUN UM TNATOL
4 0.14 0.12 0.307 0.14 0.27
N385 cm (Mpa)
MANUUIUBIAUNDUNTNATOL
4 1.1 0.64 2.22 0.64 1.55
N3528210 cm (Mpa)
MANUUIUBIAUNDUNTNATOL
4 2.76 2.12 2.594 2.68 1.85
N328e 15 cm (Mpa)
MANUUIUBIAUNDUNTNATOL
4 3.05 1.87 2.802 2.68 1.93
N328e 20 cm (Mpa)
MANUUTIUDIAUNAINITNAT O
4 . 0 0 0 0 0
NszeziIAU (Mpa)
AMANULTUDIAUNEINTNAT O
p 0.07 0.14 0.06 0.06 0.1
N3 5 cm (Mpa)
AMANUUTIUDIAUNEINTNATO L
p 0.28 0.47 0.76 0.31 0.81
N328210 cm (Mpa)
AMANULTUDIAUNAINTNAT O
. 1.29 1.6 1.51 1.31 1.93
N3282 15 cm (Mpa)
AMANULTUDIAUNEINTNATOL
. 1.85 2.24 1.74 2.64 2.43
N3282 20 cm (Mpa)
AMTUNOUUDIAUADUNTNAT DL
4 A 5 7.3 9 7.3 6
NyzeziIau (kPa)
AMTANDUVDIAUNAINTNATOUN

4.7 3.7 4.7 43 4.7

F2azHIAU(kPa)
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[l < ° 2 A 1 [ {
M31901I0% 0.1 AnuE lumahauvesdemiansa laduamunuuaa o Jaisze 10m

an w‘U‘ﬁ d0 0 (sec) do1 (sec) do2 (sec) d03 (sec) do 4 (sec)
1 15.37 11.89 12.1 12.95 12.36
2 12.72 13.35 13.39 12.88 12.97
3 17.09 13.17 12.83 13.26 12.98
4 12.81 12.57 13.03 12.66 13.09
5 13.25 12.4 12.1 12.58 12.58
6 12.72 12.41 14.17 12.23 13.49
7 18.39 13.47 12.12 12.08 13.5
8 13.88 14.68 14.28 12.63 12.28
9 17.62 13.9 13.04 12.82 12.47
10 14.79 12.77 13.18 12.98 13.34
m%’iﬂ 14.86 13.06 13.02 12.71 12.91
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i w‘U‘ﬁ 800 (cm) do1 (cm) f02 (cm) f0 3 (cm) do 4 (cm)
1 13 16 13 15 14
2 16 17 17 14 14
3 16 14 14 13 14
4 17 13 15 14 14
5 14 17 15 18 15
6 16 18 14 14 14
7 15 13 14 14 16
8 12 13 14 14 15
9 16 17 12 13 12
10 16 14 14 16 15
11 17 14 13 15 16
12 16 15 16 17 14
13 16 17 14 17 16
14 14 15 15 17 15
15 15 12 15 16 15
16 15 15 16 17 15
17 14 13 17 18 13
18 15 13 12 18 12
19 16 15 16 16 13
20 16 14 16 16 13

Lﬂéﬂ 15 15 15 16 15
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A A o 9y < a 1 A Y
AMITNAUINN 0.3 fﬂﬁa‘L!vl,ﬂaiuﬂ151ﬂ’]\1’|u€|]@\1aﬂlﬂaﬂﬁﬂqﬂlﬂuﬁ1nuﬂﬁ@1\1 NS IV

Sdud &0 0 (m) o 1 (m) &0 2 (m) &0 3 (m) &0 4 (m)
1 6.55 12.24 12.19 12.14 104
2 10.17 11.7 11.35 11.15 10.8
3 11.83 11.45 11.65 11.28 10.15
4 8.65 11.67 114 11.12 12.12
5 11.2 11.7 10.9 114 11.54
6 11.02 11.66 10.6 12.32 10.64
7 10.87 10.75 11.52 11.24 12.16
8 11.48 9.1 11.21 11.65 10.78
9 9.17 9.65 11.63 11.25 11.43
10 8.68 11.22 11 11.39 10.72
m?iﬂ 9.96 11.11 11.35 11.49 11.07
% Slip 27.13 18.70 17.01 15.92 18.99

H 1 ) <3 a [
ﬂ?ﬁ?ﬁﬂu?ﬂﬁ N.4 110101 9 “lumimﬂméumﬁ}’amaﬂiﬂulmﬂummmumﬁ d

51803 400 @1 @av2 d03 d04
NANIHNA IUMTNIY (min.) 2235 20.52 1949 19.13 21.18
AN (min.) 343 334 259 258 325

N luMIiau (min.) 1892 17.18 16.9 16.55 1793
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] ! p < a 1
MINHUING 1.5 1nT0seuadumalumMsnageuvesdeansa laRuamuLUVAIN 9

510M3 490 do 1 d02 #03 d0 4

e alum aludn  alud glud aTud
1913 09HUBIAVNT A/ 1 NCPLUS NCPLUS NCPLUS NCPLUS NCPLUS
TuResneend 1 1 1 1 1
SR aurh 3 3 3 3 3
ME BRI IS 14 14 14 14 14
ResilFlumsnagey 1 1 1 1 1
ANNGITOU 1273 1279 1274 1276 1273

{ [ < a ' A
GﬂiNN‘L!'Jﬂ‘ﬁ N.6 ﬂ1i’3ﬂﬂ1ﬂ’ﬂllLL"IN%’EN@’IHﬂ’EJHﬂWiW@ﬁ'@ﬂblﬂﬁﬂug@‘]/l 0

o8y (cm) ﬂ%ﬁ‘ﬁ 1 (kg) ﬂ%ﬁ‘ﬁ 2 (kg) ﬂ%ﬁi 3 (kg) m?;ﬂ Mpa
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Abstract

This research was analyzed bycomputer program for the suitability of cage wheel for cassava
fieldused data from the oreanizing committee had done research previously. The cage wheel diameter
annular ringis 69 cm Wheel width is 16 cm and useluewheelsare 120 cm,2192 cm,2anc| 256 <:1'r|:J

The analysis resultin Solid Works found that lug wheel size 256cm is appropriate for most
applications. The result'of the analysis will be compared with field test.
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