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Multiple Axes Position Synchronizing Control of Hydraulic-Cylinder Load System for

Clamping Process
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This paper presents a synchronizing adaptive feedforward control for clamping servomechanism
of injection molding machines. Based on MBS, virtual design model has been developed for a
direct forcing clamping mechanism. A synchronizing controller is designed and combined with
adaptive feedforward control to accommodate mismatches between the real plant and the linear
plant model used. From tracking control simulations, it is shown that significant reduction in
position tracking error is achieved through the use of proposed control scheme.
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Table 1 Component specifications

Parameters Value
Sinele rod Piston diameter 410 mm
ngie ro Rod diameter 190 mm
cylinder
Stroke 20 mm
Volumetric 3
Pump . 360 cm’/rev
displacement
Prf)por?lonal Natural 10 Hz
directional frequency
control valve Flow rate 120 I/stroke
0.010 0.010
0.008 VoV 0.008
/ (=30V)
a 0.006 VP’ VM 0.006 7
E r (U=2.0V) g
> 0.004 0.04 >
// Vp’ VM
0.002 (L=1.0V) 0.002
0.000 0.000
10 1.1 12 13 14 15
Time[s]

Fig. 3 Comparison of velocities in virtual design model

and linear plant model
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