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A Forward Speed Control of Head-feed Combine Using

Continuously Variable V-belt Transmission(1lI)
— Computer Simulation—
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Summary

In order to operate a combine harvester at the optimum conditions and maximum performance, a
forward speed control system(FSCS) was designed and develped. The FSCS consisted of engine,conti-

nuously variable V-belt transmission, threshing unit, traveling unit, detecting unit, and controller. Each

components of the system were mathematically modeled. By a computer simulation, the effects of cont-

rol parameters such as hydraulic piston speed, speed ratio, dead band of engine speed on the system
performance were analysed, and the optimum control conditions were identified.

The system appeared to be the most stable at the hydraulic piston speed of 10.6mm/s and the speed
ratio of 0.4. The proper dead band of engine speed appeared to be 30rpm through the simulation and

verification tests.
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Fig. 1. Schematic diagram of the forward speed

control system for combine.
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Table 1 Simulation parameters for analysing system performance.

Parameters Values
Hydraulic piston 53 7.9 10.6 13.2 159
speed, K; (mm/s) 18.5 212 238 265 29.1
Speed ratio, Ks 0.2 04 0.6
Dead band on engine 10 20 30 40 50 60
speed, Dg (rpm)
Disturbance on threshing
cylinder torque, Ds(N—m) 25(88) 50 (96)

(Engine load factor, %)
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