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Injection molding online quality prediction technology
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Abstract

With the advent of Industry 4.0 development, the injection molding industry has gradually consented
that the injection mold sensing could bring the manufacturing efficiency. The most common
applications are the installation of sensors inside the mold. However, after the acquired data of the
molding parameters, there is a lack of an automatic analysis software to response the truly measured
formed quality. If we utilize the manmade judge of the data, this leads to a reduction of the advantage
of implement of sensors. This research develops a complete manufacturing monitoring platform
software to solve the difficulty of the analysis of data acquisition investigation. This study also creates
the injection mold quality prediction, and by the disturbance learning process, we build the
relationship between melted sensing data and product qualities. At the same time, this process is
accomplished in a real time to predict the production quality control interval. There are three major
prediction technologies in this research. (1) Intelligent molding test: the intelligent sensing process
data were fitting to a satisfied mold curve, which is used to be as a basis of disturbance learning
algorithm. (2) Form quality index: the fitting mold curve proceeds to perform the disturbance
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experiments. The characteristic mold index and mold quality measurements were analyzed to find out
the connection between them. From these results, we will summarize to obtain the best prediction of
mold curve. (3) Production quality prediction: in the real production process, according to the
proposed method, we determined the products quality in the proper range within a confidence level
and analyze whether they are satisfied wtih the requirement of product quality. Finally we will display
the results on the human machine interface for us to judge the adequate production quality, which
means we can evaluate if they are located inside the reasonable quality interval. This research can
contribute two folds. First, we can monitor a single mold production process and then assess the
related parameters in an acceptable range, which is the present industrial manufacturer’s unsolved
problems. Second, in mass production, we can monitor the variation of the productions. If the process
is not met the quality control, they will be separate from the good ones. The advantages of this method
are we can detached the bade ones in a real time to reduce the cost of quality control as well as
avoidance of the bad productions in a continued series.
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