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Abstract

The Control valve of the hydraulic pump of MF285 tractor is a sliding type and is installed at the pump inlet. This causes
the draft control system couldn't react on time to changes in soil conditions and consequently the tractive efficiency
decreases. In this research a new control valve was designed and constructed that can be installed at the pump outlet, with
electronic control capability, and for use in the electro-hydraulic hitch control system. In order to ensure the correct
operation of the control valve, the effects of two control valves (electronic and mechanical) under three engine speed(rpm)
levels and three oil pressure levels on the flow rate of the hydraulic pump were assessed by conducting a completely
randomized design. The results showed that the effect of engine speed, oil pressure and their interaction were significant
(P<0.01) but the effect of control valve type and its interactions with other treatments were not significant. At all pressure
levels, the flow rate increased with increasing engine rpm. Also, a significant linear relationship was observed between
the pump flow and engine speed. The results of transient response tests of electro-hydraulic control system to step input
in raising and lowering positions showed that the control system followed the system input with a suitable speed. And
after reaching the steady state, keep the height of the device in the range of the death zone (+ 2 cm).
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Fig 4. Components of the new control valve
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Table 1. Results of ANOVA for flow rate of the hydraulic pump

F MS Sl po oSileo df solilax o SV ol b
0.121m™ 0.007 2 Replication | s
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Fig 9. Pump flow diagram using electronic valve
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Fig 10. Pump flow diagram using mechanical valve
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Fig 8. Interaction effect of engine rpm and oil pressure on
the pump flow
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Table 2. Linear equation of pump flow and statistical parameters in deferent pressures
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Fig 11. Calibration of potentiometer
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Fig 12. Transient response of control systems in raising
position
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Fig 13. Transient response of control systems in lowering
position
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Fig 14. The response of electro-hydraulic system to different
inputs
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