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Electro-hydraulic servo motion control method for hollow forging mandrel of
precision forging press based on feedforward tracking compensation
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Abstract: For the problem of significant vibration and impact in the motor of precision forging press mandrel trolley during startup, the e-
lectro-hydraulic servo control mechanism for mandrel movement in the precision forging press was systematically analyzed. Mathematical
models of each component in the electro-hydraulic servo system were established. A simulation model for electro-hydraulic servo system of
the mandrel movement trolley was developed using the Matlab/Simulink simulation platform. The motion controller of the mandrel trolley
and the electro-hydraulic servo closed-loop controller based on feedforward tracking compensation were respectively designed. Simulation
and experimental results demonstrate that the electro-hydraulic servo motion control algorithm based on feedforward tracking compensation
can control the mandrel trolley to run smoothly, thus solving the problem of mandrel impact during trolley startup. The implementation of
speed feedforward significantly reduces the displacement tracking errors. By comparing the tracking errors under different speed feedfor-
ward coefficients, it is found that when the speed feedforward coefficient is 0.5, the tracking error of the system is the smallest and the
control effect is the best.
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Table 1 Dimensions of pipe billet forgings (mm)
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Fig. 1 Principle diagram of transmission and hydraulics
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Fig. 2 Flow chart of mandrel motion control
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Fig. 3 Block diagram of electro-hydraulic servo system for

mandrel trolley
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Fig. 4 Displacement (a), speed (b) and acceleration (c) curves of

mandrel trolley
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Fig. 5 PI control algorithm with speed feedforward compensation
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Fig. 7 Curves of command and actual displacements for trolley
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Fig. 9 Signal diagrams of command displacement (a) and command

speed (b) output by reference curve generator

A LB 2 AR AR 4 T R N IS iAo
B EH] 500 mm (78 —BOPE S E ML,
HImsEp BT 0. 8 s, S BHAT 0.45 s, 6HE
BrBCHET 0.8 s, SEISHERYIG . (H/NEN PR
MR MRS MR 2 an &l 10 fis, 7] WAEiS 3h
RS NERR AR, b S

0.5F
SEAB

SBRALR

1.0 1.5 20 25 30 35 40 45 50

i i) /s
B 10 /INEREBR RS - ZR NS5 (R i 26

Fig. 10 Actual and reference displacement curves of trolley
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feedforward coefficients
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