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Abstract

In recent years, there has been a wave of Industry 4.0 revolution in the industry. The main
purpose is to obtain effective information and perform big data analysis to predict quality. Taking
injection molding as an example, in-mold sensors are often used as data acquisition media.However,if
the position of the sensor is not well designed, the more sensitive physical quantities inside the cavity
cannot be captured to estimate the quality of the product. Since the in-mold sensor is expensive and
may cause damage to the mold, it is a big problem to use a limited number of sensors to capture
physical quantities and perform online quality inspection. In this study, a box-shaped product is taken
as an example, and the deformation of the concave side wall is taken as the quality index. Explain
how to use the minimum number of temperature sensors, installed in an appropriate location. Then

the online inspection of quality indicators can be carried out smoothly.

Analyze the factors that cause the deformation of the side wall of the box-shaped product by the
MoldFlow analysis technology. And find out that the melt is highly correlated with this factor during
the whole molding process, and it is suitable as a physical quantity for signal extraction. And the
position where the change of the physical quantity is more sensitive is used as the basis for the design

of the subsequent sensing system.

The research results show that the main factors that cause the sidewall deformation of box-shaped
products include: (1)When the box-shaped product is taken out due to the cooling difference
between the male and female mold sides, the temperature difference between the inner and outer
sides is very large.(2) The temperature is too high when the product is taken out, and the rigidity of
the plastic is insufficient. These factors can be achieved by installing temperature sensors on the
male and female mold sides at the corners of the box-shaped product. Capture the mold temperature
change during the injection molding process and use the subsequent curve characterization and data
processing. For example, the temperature difference between the male and female molds at the
moment of mold opening and the average temperature of the male and female molds at the moment
of mold opening determine the cooling difference of the male and female molds at the moment the
product is taken out and the absolute temperature of the male and female molds. Then, the average
area difference under the temperature curve of the male and female molds can be used to determine
the degree of cooling difference between the male and female molds during the complete injection

molding process.

Keywords : Injection molding, sensing system, temperature curve, correlation analysis, box-shaped

product sidewall deformation
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