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Abstract: Tractor is a farm vehicle that is designed to provide a high tractive effort at low speed. It is used for
versatile agricultural tasks such as hauling a trailer, tillage, mowing and construction work. Most older tractors use a
manual transmission. However, as the intensity of work increases, tractors equipped with automatic transmission
become popular due to the work convenience. In order to give the operator a large degree of control in field work,
24 gears with automatic 8-speed and manual 3-speed are arranged in transmission. This paper deals with the gear
train that is designed for 8-speed automatic transmission by the engagement of multi-disk clutches. The gear ratio
for each speed as well as power transmission mechanism is analyzed through velocity analysis. In addition,
constraints of mesh gear ratio are derived by investigating the power flow path in velocity diagram for the given

8-speed gear ratio.
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(a) 3 axis speed gear train
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(b) 2 axis speed gear train
Fig. 1 Schematic layout of gear train

Table 1 Clutch engagement for each gear

Gear Direction Speed
KA | KC [KD | KF | KI [KK | KL | KN
N
1 | O O
2 | O O
3 10 O
. 4 | O O
5 O O
6 O O
7 O O
8 O O
1 O O
2 O O
3 O O
4 O O
RIS O |0
6 O O
7 O O
8 O O

train), =9 7]9] Y(output gear train)E TEHH
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Table 2 Equations of gear ratio(=w /w,)

Gear Gear ratio Me.shed Gear.
3-axis | 2-axis
FI | 1/ryuro; 2 2
F2 1/ roaT o 2 2
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Table 3 Result of gear ratio design

Gear | Ratio | Gear | Ratio | Gear ratio | Value

F1 4.000 R1 | 4.3000 Tor 0.2500

F2 3.0000 | R2 | 3.2250 Tox 0.3333

F3 2.5000 | R3 |2.6875 Tor 0.4000

F4 1.5000 | R4 | 1.6125 Ton 0.6667

F5 1.1000 | R5 | 1.5000 Tor 3.6364

F6 0.8250 | R6 | 1.1250 Top 0.9302

F7 0.6875 | R7 | 0.9375 Top 2.6667

F8 0.4125 | R8 | 0.5625
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