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Abstract: Recently, on-line process monitoring systems using sensors are being extensively used to produce high-
quality products. However, the difficulty in installing the sensors within the mold in the cases of micro-molds, optical
molds, and molds with complex structures is a serious disadvantage of such process monitoring systems. In this study,
the quantitative index of a process monitoring system was evaluated with the mold cavity pressure and the nozzle
pressure for the injection molding machine. In order to evaluate the effect of the nozzle pressure, we performed
correlation analysis for the weight of the molded product. We also examined the control characteristics of the injection
molding machine by analyzing the effect of multistage injection speed, holding pressure, and injection pressure limit on
the process monitoring data.
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Table 1 Control factors and their levels

Control Factor Level 1 | Level2 | Level 3
Injection
A Speed [cm/sec] 16.8 28.0 39.2
B Hold Pressure 450 625 200
[bar]

Table 2 S/N ratios of injection speed and holding pressure to

the part weight
Level Injection Speed Hold Pressure
1 26.33 [dB] 26.18 [dB]
2 26.34 [dB] 26.33 [dB]
3 26.35 [dB] 26.51 [dB]
Deviation 0.02 0.33
Rank 2 1
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Fig. 1 Photos of sensor installations and locations for the
process monitoring system



Az H7) A9

Table 3 Result of correlation analysis for the nozzle and
the cavity pressures

Process Monitoring Index Coefﬁ01th of
Correlation

CPK 0.9949

Cavity Pressure CPIK 0.9748

CPIC 0.9835

NPK 0.2875
Nozzle

P NPIK -0.1287
ressure

NPIC 0.7248

Nozzle Pressure

rrrrrrrrrrr Cavity Pressure

Pressure

Time

Fig. 2 Definition of process monitoring indices
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(¢) Injection speed data

Fig. 3 Measured nozzle and cavity pressures, and the
injection speed data from the potentiometer
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