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Optimal Matching of Transmission System for Multi-purpose
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Abstract

Based on the engine experiment, the transmission system of multi-purpose (rotary tilling, seeding,
mowing and transporting) self-propelled pasture plot operation machine was optimally matched by using
optimum design software which was developed in Matlab. The best matching scheme was obtained after
simulation of power performance and fuel economy of transmission system and matching calculation
between engine and transmission system. The selected matching scheme of engine and transmission
system was optimized further, and then the transmission parameters were obtained after optimization. The
results of transmission parameters were as follows: transmission ratio of first speed was 2. 003 9, second
speed was 1.459 5, third speed was 0.977 5, fourth speed was 0. 675 1, reverse gear was 1.984 0,
transmission ratio of high-gear and low-gear were 1. 047 8 and 3. 110 2, respectively, and transmission
ratio of central drive was 5.371 1. Power performance and fuel economy of machine were improved to
some extent, and matching degree between engine and transmission system was increased by 6. 29% after
optimization.
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Fig.1 Power platform of multi-purpose self-propelled
pasture plot operation machine
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Fig.2 Boarded schematic diagram of multi-purpose self-propelled pasture plot operation machine
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Tab.1 Basic design parameters of machine
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Tab.4 Main parameters of type CW — 50 dynamometer
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Fig.4 Curves of engine full-load performance
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Fig. 6  Simulation curves of seeding at different gears
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Fig.7 Simulation curves of mowing at different gears
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Fig.8 Simulation curves of transporting at different gears
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Fig.9 Simulation results of drawbar horsepower and

traction efficiency at different gears

TR RN @Y B AT 0 EE AR, B A SR 11
o VIS fe AT 308 B o 16. 613 6 km/h, VITEYS f1z K
1758 3 B Ol 26. 406 2 km/hy VI 34 e K€ B B R
0.223 4, VIl K€Y BEH 0. 103 7,



{
N H

B 10 &Pk EE G| 1 HE R
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Simulation results of running speed and grade

ability at different gears
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Tab.9 Comparison of drawbar horsepower and traction efficiency before and after optimization
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Fig. 15

Simulation of fuel economy before and after

optimization at different gears
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Tab.11 Comparison of fuel economy before and after optimization at different gears with original
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