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Abstract

Taking automotive interior parts as the research object, and then design suitable pouring system
and cooling system through Moldflow. The influence of process parameters such as mold temper-
ature, injection time, injection pressure, holding time, holding pressure and melting temperature
on the warpage of plastic parts under different combinations was studied by orthogonal test me-
thod and Moldflow analysis software, and the mean value analysis was used and range analysis, a
set of optimal process parameter combination is obtained to minimize warping deformation.
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Figure 1. The model of the outer frame of the car navigator
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Figure 2. Meshing
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Figure 3. The best gate location
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Figure 4. Single gate filling time
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Figure S. Double gate filling time
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Figure 6. Single gate air pocket
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Figure 7. Double gate air pockets
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Figure 8. Single gate weld line
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Figure 9. Double gate weld line
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Table 1. Part temperatures for different pipe types
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Figure 10. Stepped duct cooling system
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Figure 11. Analysis results of forming window
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Table 2. Orthogonal test factors and levels
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/C /MPa /s /s /MPa /C
K1 50 50 3 2.0 70 240
K2 55 55 4 2.5 75 245
KF3 60 60 5 3.0 80 250
KF 4 65 65 6 3.5 85 255
KF5 70 70 7 4.0 90 260
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Table 3. Orthogonal test results
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/'C /MPa /s /s /MPa /C /mm

1 50 50 3 2.0 70 240 1.862

2 50 55 4 2.5 75 245 2.050

3 50 60 5 3.0 80 250 4.775

4 50 65 6 3.5 85 255 5.384

5 50 70 7 4.0 90 260 5.516
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6 55 50 4 3.0 85 260 2.762
7 55 55 5 3.5 90 240 5.005
8 55 60 6 4.0 70 245 5.163
9 55 65 7 2.0 75 250 5.250
10 55 70 3 2.5 80 255 1.915
11 60 50 5 4.0 75 255 4.467
12 60 55 6 2.0 80 260 4.779
13 60 60 7 2.5 85 240 4.319
14 60 65 3 3.0 90 245 2.303
15 60 70 4 3.5 70 250 3.984
16 65 50 6 2.5 90 250 4.616
17 65 55 7 3.0 70 255 4.749
18 65 60 3 3.5 75 260 1.945
19 65 65 4 4.0 80 240 4.908
20 65 70 5 2.0 85 245 4.422
21 70 50 7 3.5 80 245 3.959
22 70 55 3 4.0 85 250 2.745
23 70 60 4 2.0 90 255 2.311
24 70 65 5 2.5 70 260 3.915
25 70 70 6 3.0 75 240 5.490
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Table 4. Range analysis of factor levels
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L4 4.128 4352 5.0864 4.0554 3.9264 3.6652
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R 0.444 0.8588 3.0724 1.2968 0.1268 0.6974
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Figure 12. Warpage deformation line chart
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Figure 13. Warpage deformation before optimization
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Figure 14. A5 B1 C1 D2 E2 F2 combined optimized warpage de-
formation
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