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Study on sink-mark reduction and gas venting of injection molded
parts using compressed air
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Abstract: Sink marks are a common defect that occurs due to differences in shrinkage in areas with significant thickness
variations in injection-molded parts. In this paper, we investigated the reduction of sink marks and the improvement of gas
venting in injection molding processes using Fxternal Gas Injection (EGI). A mold was designed with considerations for
EGI core pins, O-ring grooves to prevent gas leakage, and ejector-pin sealing. The sink marks were then examined through
a series of experiments. When the delay time for injecting compressed air was set to 2.2 seconds, the depth of the sink
marks was minimized. However, when the delay time was either too short or too long, the depth of the sink marks
increased. There was almost no difference in the depth of the sink marks at discharge pressures of 30 and 50 bar of
compressed air, but the sink marks were significantly reduced at a discharge pressure of 70 bar. Under the conditions of
a 2.2-second delay time and a supply pressure of 70 bar, the smallest depth, 0.594 pm, was observed when the supply time
was between 6 and 7 seconds. This represents a reduction of approximately 94% compared to the sink mark depth of
10.078 pm observed with conventional injection molding. To verify the gas venting effect of compressed air injection, an
experiment was conducted using non-dried PC. The silver streaks that appeared on the exterior of the molded part were
completely eliminated when the air supply pressure was set to 20 bar. This indicates that by injecting compressed air into
the mold cavity before injecting the resin, the appearance quality of the imjection-molded part can be improved without the
need to dry the resin in advance.
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Fig. 1 Plastic part with ribs and movable core
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