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Abstract: Injection molding operation consists of phases of filling, packing, and cooling. The highest cavity pressure is
involved in the packing phase among the operation phases. Thus the cavity pressure largely depends upon velocity to
pressure (v/p) switchover timing and magnitude of packing pressure. Developed cavity pressure is directly related to
stress concentration in the cavity of mold and it may cause a crack in the mold. Consequently control of cavity pressure
is considered very important. In this study, cavity pressure was analyzed in terms of v/p switchover timing and packing
pressure through computer simulation and experiment. Cavity pressure was increased as the v/p switchover timing was
delayed. Residual pressure after cooling phase was observed when the v/p switchover timing was late, which was due
to increased pressurizing time for long filling phase. Cavity pressure was increased proportionally with the packing pres-
sure. Residual pressure after cooling phase was also observed, and it was increased with increasing packing pressure.
High cavity pressure and residual pressure have been observed at late v/p switchover and high packing pressure. Com-
pared with simulation and experimental results, the profiles of pressures were very similar however simulation could not
predict residual pressure. Packing condition was important for the control of cavity pressure and the optimum condition
could be set up using CAE analysis.

Keywords: deep depth product, injection molding, v/p switchover timing, packing pressure, residual pressure.
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Figure 1. Model and locations of pressure sensors.
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Figure 2. Schematic drawing of injection phase and packing phase.
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Table 1. Injection Molding Conditions

No S_troke at Packing pressure
v/p switchover (mm) (MPa)
1 32/40/80/90107 85
2 40/80/90107 85
3 28/40/80/90107 85
4 32/40/80/90107 95
5 32/40/80/90107 110
6 32/40/80/90107 130
7 32/40/80/90107 150

Figure 3. Mesh for the computer simulation of injection molding.
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Figure 4. Cavity pressure profiles for v/p switchover of 80% filling;
A and B indicate the position of sensors shown in Figure 1.
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Figure 5. Cavity pressure profiles for v/p switchover at 90% filling;
A and B indicate the position of sensors shown in Figure 1.
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Figure 6. Cavity pressure profiles for v/p switchover at 95% filling;
A and B indicate the position of sensors shown in Figure 1.
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Figure 7. Pressures at the end of packing phase vs v/p switchover
timing.
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Figure 8. Residual pressures at the end of cooling phase vs v/p
switchover timing.
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Figure 9. Cavity pressure profiles at 85 MPa of packing pressure; A
and B indicate the position of sensors shown in Figure 1.
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Figure 9= 27171 85 MPa wl¢] & 9Ix|oA¢] =
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Figure 10. Cavity pressure profiles at 110 MPa of packing pressure;
A and B indicate the position of sensors shown in Figure 1.
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Figure 11. Cavity pressure profiles for packing pressure of 150 MPa;
A and B indicate the position of sensors shown in Figure 1.
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