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Development of Dimensional Prediction Technology

for Plastic Retainers Using Regression Analysis
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Development of prototype molds for plastic retainers often suffers from repeated modifications due to
dimensional inaccuracies, resulting in long lead times. Conventional molding relies on empirical shrinkage
compensation, which does not adequately account for the anisotropic and multi-factorial shrinkage
behavior of glass fiber-reinforced resins, resulting in a low first-pass acceptance rate of about 36%. This
study proposes molding design based on regression analysis using past prototype data. Regression
models were constructed for each critical dimension and the maximum prediction error was constrained
within half of the specified dimensional tolerance. The proposed method was applied to eight new
prototype molds, all of which achieved first-pass acceptance without further modification. As a result,
prototype lead time was reduced by up to two weeks. These results demonstrate the effectiveness of the

proposed method.
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Current prototype mold development flow
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Number of mold modifications
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Evaluation of maximum error using a regression model
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Overview of proposed mold design method
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Comparison of accuracy for predicting shrinkage
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