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Abstract: In this study, a mold was developed for integrating of film-insert molding and in-mold coating of an auto-
motive cup holder, and the effects of processing conditions on cavity pressure, glossiness and coating thickness were
investigated. The developed mold includes one core and two cavities which are composed of a substrate cavity and a coat-
ing cavity. The experiments were conducted under various processing conditions in in-mold coating to investigate their
effects on the cavity pressure and surface characteristics. As the injected weight and mass-flow rate increased, the cavity
pressure increased. With an increase of the delay time of a cleaning piston, the 2™ peak pressure of cavity increased. As
the mass-flow rate, mold temperature and demolding time increased, the glossiness increased and became uniform along
the position. In addition, the coating thickness in in-mold coating with film inserts was small and more uniform compared
to the case of in-mold coating without films.
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Figure 1. Model for in-mold coating experiments.
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Figure 2. Cross-sectional view with sealing edges of (a) coating
channel in section A-A’; (b) part area in section B-B’ in Figure 1
(unit: mm).
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Figure 5. Photographs of (a) core; (b) substrate cavity; (c) coating
cavity.
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Figure 7. Pressure traces at coating channel for injection weights of
28, 30, 32 and 34 g.

Figure 8. Flow-front positions under various injection weights.
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Figure 9. Pressure traces at coating channel for mass-flow rates of
19.0, 19.5, 20.0, 20.5 and 21.0 g/s.
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Figure 10. Pressure traces at coating channel for delay times of 0.2,
0.4, 0.6, 0.8 and 1.0 sec.
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Figure 11. Temperature profile along the time under various mold
temperatures.
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Figure 12. Surface appearance for mass-flow rates of (a) 19.0 g/s;
(b) 20.0 g/s; (c) 21.0 gfs; (d) 21.5 g/s.
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Figure 13. Glossiness under various mass-flow rates.
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Figure 14. Nozzle pressure vs. mass-flow rates.
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Figure 15. Glossiness under various mold temperatures.
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Figure 16. Glossiness for demolding times of 60 s and 240 s.
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Figure 18. Comparisons of coating-thickness between with film and
without film.
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