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Speed tracking control of moving beam for 300 MN die forging
hydraulic press based on PFC-(PID-H.,)

HUANG Chang-zheng', TAN Jian-ping’

(1. Department of Mechanical and Electrical Engineering, Shaoguan University, Shaoguan 512005, China;
2. School of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China)

Abstract: A double-closed-loop PFC-(PID-H,,) cascade speed tracking control system of moving beam for 300 MN die
forging hydraulic press was put forward and designed. The inner control loop is cam rotational angle PID-H,, cascade
control. The outer control loop is moving beam’s speed PFC control. The inner control loop and subsequent waterway
system were regarded as a generalized controlled object of PFC; the generalized controlled object was simplified as an
one-order system with time delay, and as a prediction model of PFC. Some simulations of the PFC-(PID-H.,) system were
made in the mismatched model and the disturbance. The simulation and test results show that the control system has good
steady-state accuracy, dynamic characteristic, robustness and traceability, and the speed control accuracy is 0.26—1.35
mm/s under different loads.

Key words: die forging hydraulic press; moving beam; speed control; predictive functional control(PFC)

300 MN
[3]

(721" 300 MN

2009-05-28 2009-08-11
(“<8637~ ) (2007AA04Z417)
(1970-) 15602346575 E-mail: hczchn@163.com



3 PFC-(PID-H.;) 300 MN 967

PID 1 PFC PFC
(4-5] H.. PID
Richalet ©7 PFC
(DMO)™ PID-H,,
[9] [10] [1]
(GPC)[“] [12-13]
[14] (IMC)[IS]
(PFC) 3 2
Richalet Kuntze "% 20 80 PFC
2.1
1
2.2
22.1
PEC PID-H.,,
[4] PFC
k
G :—meftds 1
1 m ($) P (1
km tm ZLd
300 MN k=077 £,=07 ty=1.107
PFC PID s
PFC-(PID-H.,) PEC
1 PFC PID-H,,
2 .
PID-H ylk+i)y=c(k+i)=A'c(k)—yy(k)
Ve A=elh g t
PFC 95% c p
Ay | v o s || T i [ |2
oty A e | e | B
i PP EYS F ﬁ L
fi B y; JiE
{1l
A4S '
IS ¢ R—
+
i m -
R &
.
1 PFC-(PID-H,,)

Fig.1 Schematic of speed tracking control for moving beam based on PFC-(PID-H.,)
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