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Abstract: This paper presents a robust motion tracking control of a cylinder-toggle servomechanism for injection
molding machines. Virtual design model has been developed for a five-point type toggle mechanism. A sliding
function is defined and combined with PID control to accommodate mismatches between the real plant and the

linear model used. From tracking control

simulations, it is shown that significant reduction in position tracking

error is achieved with clamping force build-up through the use of proposed control scheme.
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Fig. 1 Basic design of an injection molding machine
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a) Schematic

b) 3D CAD model

Fig. 2 Five—point type toggle mechanism

Table 1 Component specifications

Parameters Value
Piston diameter 80mm
Double rod -
. Rod diameter 55mm
cylinder
Stroke 519mm
Volumetri ;
Pump . OHEHC 100cm’/rev
displacement
Asynchronous Gain 200rev/(min-V)
AC motor Time constant 0.037s
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Fig. 3 Virtual design model for a cylinder-toggle servomechanism
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Table 2. Controller parameters
G T Ts | K/@,
PID 0.05 2.0 0.0006
PID-Sliding Mode | 0.05 2.0 0.0006 05
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Fig. 6 Angular velocity and torque of AC servomotor
(open-loop control)
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Fig. 7 Velocity of cross head and moving platen
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Fig. 8 Position of cross head and moving platen
(open-loop control)
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Fig. 11 Moving platen position with clamping force
(PID and PID-Sliding Mode)
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