ooodobncCAED D

300000000000 Remylop-Flowd O O

0000 Jdoogooooooood

gogno

3-D Flow Simulation of Runnersin Injection Molding Using Remylop-Flow
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Abstract

For the design of the runner system of an injection mold, it isimportant to initially estimate the pressure loss through the runner
system. Furthermore, an evaluation of the filling balance is necessary for multi-cavity molds. Flow analysisin injection molding
CAE isauseful tool for this estimation. However, most of flow anaysis programs, which have been devel oped, are not powerful
enough for studying the flow behavior of a polymer melt in the runner system because beam elements are used for the modeling of
the runner system. We have developed afull 3-D flow analysis program, called Remylop-Flow. Solid elements are available to actu-
ally model the runner system. Therefore, it is possible to simulate in detail the flow in the runner system. In this paper, the 3-D
program was applied to two analyses of the pressure |oss through a bend in arunner and the filling unbalance of a naturally balanced
runner system. The analysis results showed enough accuracy of Remylop-Flow program for the flow simulation of the runner
system.

Injection molding, Runner, Full 3D flow, Computer simulation, Pressure loss, Bend, Filling balance, CAE
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Table 1 Material properties of polycarbonate used in Hooooooonoononoononooon

calculation. 5000 000000000000000000000
000D0000DO000 (ODO0O0DbO70%00 )0
Thermal conductivity W/(mIK) 0.188 go0o0ooooooOoooooooooooooo
. 3
Density kg/m 1200 000000000000000000000000
Specific heat J(kgK) 1840
Viscosity coefficients”? 0000D00000000000000000000
c, 5,001
c, ~0.302
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Fig. 3  Pressureat the location of the pressure
measurement.
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Fig. 4  Pressure difference between the bent runner

Fig. 2 Mesh models: (a) straight runner, (b) bent runner. and the straight one.
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Fig. 5

Simulated flow fronts when the polymer reached
the bend: (a) straight runner, (b) bent runner.
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Fig. 6  Calculated distributions of the absolute value of

velocity : (a) straight runner, (b) bent runner.
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Fig. 7 Cadculated viscosity profiles near the side walls.

Fig. 8  Example of filling unbalance.

Fig. 9  Mesh model for the simulation of the
filling unbalance.
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Fig. 10 Caculated filling pattern.
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Fig. 11 Calculated temperature distribution.
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Fig. 12 Calculated viscosity distribution.
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