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Abstract: This paper focuses on the issue of force synchronizing control for the injection servomechanism of

injection molding machines. Prior to the controller design, a virtual design model was developed for the

injection mechanism with an AC servomotor-ball screw. A synchronizing controller is designed and combined

with the PID control to accommodate the mismatches between the real plant and the linear model plant used.

Due to the plant uncertainty, the stiffness and the damping of the mechanism were considered. From the

tracking control simulations based on the virtual design model, it is shown that a significant reduction in force

synchronizing error is achieved through the use of a proposed control scheme.
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€riG=1~4 . tracking error signal
€pii=1-4) . synchronizing error signal
/1 . reference mput force
Sy output force

G : proportional gain

7.7, : integrating and derivative time

B . synchronizing gain
, . natural frequency
< . damping ratio
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Table 1 Component specifications

Parameters Value
Rated torque 2,000Nm
AC servomotor
Rated rpm 300rpm
Ball-Screw Pitch 15mm
Injection part Total weight 3,867kg
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Table 2 Controller parameters
= Properties - al = G T, T, B
Position 1 | Position 2 Parameter|V\suaIizat\on Rel. Kinematic Results | Kinetic Results 4 ¥ PID control:
operes i [spingDammer v Ga+ % S+ Tys) 0.0001 | 0.0002 | 025 | 0.0
Stiffness k|02 GM/m v .
I . o PID & Synchvonizing 19,0001 | 0.0002 | 025 | 20
Preload Displacement do: |0 mm W
Length of Unloaded Spring o o m v
Table 3 Parameters for two axes
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EEE ?EES % % Stiffness(GN/m) Damping(kNs/m)
- e i 0
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