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Position servo control of industrial heavy-load hydraulic system
YANG Bo, LI Wan-zhou, WANG Jing-chun, YANG Feng, ZOU Guo-bin

(Department of Automation, Tsinghua University, Beijing 100084, China)

Abstract: For the HMK 1800 heavy roller rough grinding machine, which is designed and manufactured for the first
time in China by Tsinghua University with independent intellectual property rights, this paper introduces the modeling and
the position servo control for its hydraulic system. Hydraulic system is the most critical actuator of rough grinding machine,
of which the position servo control system adopts a double-loop structure. The inner loop provides a closed-loop control
for the piston velocity, while the outer loop is a closed-loop for controlling the cylinder position. The setpoint value of
the position loop is determined through the linear interpolation. This structure ensures the precision of position control in
constant position grinding; furthermore, it performs the control for the feeding-rate when the grinding arm moves inward.
Two sets of PID parameters are adjusted to deal with the variations of model parameters; and a velocity PID is employed

to realize the smooth switching between the two sets of control parameters.
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Fig. 1 Roller roughcast before machining
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Fig. 2 Mechanical structure of rough grinding machine
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Fig. 3 Force analysis of rough grinding machine
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Fig. 4 Hydraulic system of rough grinding machine
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Fig. 5 Hydraulic position servo control system of rough grinding machine
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Fig. 6 Position curve of piston in the case of constant

position grinding
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Fig. 7 Response curve of piston position in the case of

raising and dropping grinding arm
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Fig. 8 The scene of rough grinding
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Fig. 9 Roller machined by HMK rough grinding machine
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Fig. 10 Roller machined by foreign rough grinding machine
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