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Abstract

In order to improve the response speed of control system and the stability on straight driving of
hydrostatic drive self-propelled scooptram, in view of the low synchronous control precision and
slow response of high power motor speed synchronization system, the synchronization control
system with bypass compensation combined cross-coupling control and valve-pump combined
high power hydraulic speed regulation was proposed. The status difference feedback signal of the
sub channel is directly acting on the bypass proportional valve, so as to adjust the inlet flow of
motors, and achieve a compensation for synchronization error. A mathematical model of the
speed synchronization system with bypass compensation was established; the new control
scheme was evaluated within Matlab/Simulink compared with a volume speed-modulating syn-
chronization control scheme under the same conditions of control. Results show that: Synchroni-
zation error of the system proposed in this paper is reduced significantly under partial load and
step load conditions, and the settling time is reduced by half; The flow for synchronized movement
is mainly provided by the variable displacement pump, and the bypass proportional valve only
compensates the synchronization error, so as to make a good used of each advantage of the throt-
tle speed-modulating and the volume speed-modulating and achieves the purposes of fast re-
sponse, high synchronization accuracy and energy efficiency.
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Figure 1. Diagram of single-channel hydraulic system
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Figure 2. Principle of volume speed-modulating system with cross-coupling

control
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Figure 3. Principle of bypass compensation system with cross-coupling control
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Figure 4. Sub-model of pump control system with bypass compensation
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Figure 6. Synchronization error under partial load
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Figure 8. Synchronization error under dynamic partial load
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