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A7 T A4, iBiE Moldflow A5 47 T ¥ AR ST HORIE S K RS s R W T 69 % ve 35 432k tbat £ 3 45 R AT 4L
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Optimization of Injection Molding Process for Warpage of COC Chip‘based on Grey Relational Analysis
Shu Haitao', Liu Zhihua', iang Shuai?, Li Yang"', Xu Gang', Zhang Ruigen*
(1. School of Mechanical and-Power Engineering, Zhengzhou University, Zhengzhou 450001, China ;
2. Guangdong Shunde Innovation Design and Research Institute, Foshan 528311, China)

Abstract : In view of the warpage of microfluidic chips during injection molding, cycloolefin copolymer (COC) material was
selected, the orthogonal test was designed based on five technological process parameters, namely mould temperature,, melt tempera-
ture, holding pressure, holding time and injection pressure. The results of orthogonal test were analyzed by grey relational analysis,
Moldflow simulation was used to analyze the influences of the process parameters on warpage deformation of microfluidic chip
injection molding, the signal-to-noise ratio was used to process the experimental results, and the gray correlation model was used
to analyze the degree of influence of each process parameter on the warpage of the chip. Comparing the range analysis results of the
orthogonal test with the results of the gray correlation analysis method, it is found that the results of grey relational analysis are better
than those of range analysis, it is concluded that the order of influencing COC chip warpage from large to small is melt temperature,
mould temperature, holding pressure, holding time and injection pressure, and the optimal process parameters are mould temperature
120°C, melt temperature 265°C, holding pressure 100 MPa, holding time 14 s and injection pressure 125 MPa. This method can
improve product quality effectively, after optimization, the warping deformation due to uneven shrinkage is reduced by 29.76%.

Keywords : microfluidic chip ; process parameter optimization ; warping deformation ; orthogonal test ; grey correlation analysis
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