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Development of the ultra-high speed electric injection molding machine using
the energy regeneration method
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Abstract: High-speed and high-torque performance is required in the ultra-high speed electric injection molding machine
field. To implement this performance, the big-size inverter is needed and the corresponding converter should be used. In
this case, the whole cost for configuring the system will be increased. In this paper, we introduce a method which is able
to reduce the energy and the cost for configuring the system using the energy regeneration. The energy regeneration
method is based on reusing the regeneration power generated at the electric motor during decelerating the injection
motion. In this paper, we demonstrate the effectiveness of the method by using the ultra-high speed injection motion.
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Fig. 1 Configuration of the energy regeneration system
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Fig. 2 Ultra—high speed injection molding machine
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Fig. 3 Center press mold platen
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Fig. 4 Configuration of high speed control network
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Table 1 Condition for selecting the capacity

Element Unit Value
Injection Velocity mns 1,000
Injection Pressure bar 3500
Required Power kW 100
Acceleration time ms 40
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Fig. 5 Schematic of the regeneration energy system
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Fig. 6 Light guide plate(LGP) for experiment
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Fig. 7 Actual power during injection motion
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Fig. 8 Voltage drop of the infeed module
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Fig. 9 Comparison of each system cost
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