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Optimization of Precision Injection Cooling Process for Double-headed Spiral Internal Gear
Ning Jingwei'"*, Lin Li’, Liu Wen®, Cui Hongwei', Xu Pingjun’, Xu Shuzhi’, Wang Juwei’, Ma Jian’, Wu Huadong’
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Abstract : The cooling process of injection mold for double-headed spiral internal gear was taken as an example to explore the
influence of different cooling process schemes on the forming accuracy. According to the structural characteristics of double-headed
spiral internal gear, the structure model of gear was built by using 3D modeling software UG (Unigraphics NX), and the optimal
injection process parameters such as mold temperature, melt temperature, holding pressure and holding time were determined by
using response surface methodology. Three different cooling process schemes were proposed. The optimal cooling channel layout
parameters were determined by orthogonal experiment. Moldflow software was used to analyze and compare the flow front tempera-
ture, loop cooling medium temperature and warpage deformation of diffienert schemes, The results show that for axial cooling pro-
cess scheme, the temperature difference of flow front is 23.7°C,, of which the floating is the smallest, the temperature difference of
loop cooling medium is the smallest, and the overall warpage deformation is 0.274 8 mm, which has the best simulation effect. The
optimal cooling process was adopted to design and develop the mold, then the mold was tested . The test results show that the mold-
ing precision of the actual injection products meets the design requirements, which verifies the feasibility of the optimized process
scheme and the reliability of the mold flow analysis.

Keywords : double-headed spiral internal gear ; cooling process ; precision injection
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