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Abstract: In the polymer shaping process that uses molds, the quality of the molded products is determined not only by
the flow of the (molten) polymer but also by the air venting in the cavity. Inadequate air venting in the cavity can cause
defects in the product, such as voids, short shot, or black streaks. As it is critical to consider the location and size of the
vents for proper venting of the air in the cavity, a method that predicts the flow of air and material is required. The venting
of air by the flow of rubber inside the cavity was simulated by using a multi-phase computational fluid dynamics method.
Through computer simulation, the interface of rubber and air over time was predicted. Then, the velocity and pressure dis-
tribution of the venting air were observed. Our research proposes a fundamental method for analyzing the multi-phase flow

of polymer materials and air inside the cavity of a mold.
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Figure 1. Geometry and mesh for multiphase flow simulation.
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Figure 2. Geometry of mesh according to calculation method for
interface.
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Figure 3. Schematic diagram of volume of fluid (VOF) method.
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Figure 4. Mesh and boundary conditions for simulation.
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Figure 5. Schematic drawing of volume fraction of initial phase.
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Figure 6. Inlet position profile according to time.

Table 1. Material Properties Used in Simulation

Air Rubber
Density (kg/m®) 1.225 1500
Zero Shear Viscosity (Pa-s) 1.789x107 Cross law
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Figure 7. Measured shear viscosity curve and curve fitting with
Cross law model.

o E4< S5t ALFen, =9 % Figure 73 2
o] Cross Law Model& AF&-35}9] Curve Fittingd}o] ajj4 o] 2
&3t

A5 iAol FAsHA AlolA] Y= F dAAI= g
3 P = AHFES 122157] 213l Antonoff’s Rule A
&5tich & HATY AW (up) 24429 20O 2}
(74— )] Aeea} 2oml 4] o} 2ol ARFEITE web]
IOl #HAEo] 1R} 37| AWAHe|gr & 4
UTH

Yar = 74— 73l 2

&2 AFtolA e 17 FEFELS 10 kN/mE 283
E‘-.23"24

Results and Discussion

Figure 8& 3% ol T8} A=l 2K} A7k upet 5



266 Jeong Woo Woo et al. / Elastomers and Composites Vol. 51, No. 4, pp. 263-268 (December 2016)

fraction 0.1sec 0.3 sec 0.5 sec 0.7 sec
W10
G4 R R
i ) )
i I
i)
0.8 sec 0.9 sec 1.0 sec

Figure 8. Interface between rubber and air using volume fraction
of phase according to time.
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Figure 9. Velocity vector of phase according to time.
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Figure 10. Pressure distribution according to time at wall.
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