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ABSTRACT The optimization condition of injection molding for a commercial product of TV
speaker grille of A Company was induced using a CAE software of Moldflow. The flow and
packing phase analysis was performed by using flow balance, runner balance, and the intermediate
one by using the above two balances, which were used for controlling the amount of packing
resins into the cavity. Later, the analysis performed by using the measured viscosity (local
database) at various shear rates and the results were compared with the computer simulation
using the standard database. Flow balance induced minimized weld line resulted in a better
appearance and physical properties of the weld line, but exhibited a disadvantage of large
deformation and gas formation due to over—packing of the molten resin in the center of the
speaker grille. Runner balance improved the disadvantage of the flow balance by controlling the
amount of molten resin injected from the gate, however resulted reduced mechanical properties
and poor appearance of the weld line. However, the modified method induced from the flow and
runner balance improved the disadvantages by changing the runner size. In addition, the analyses
based on the local database and the standard database were compared. Although the measured
viscosity was slightly higher and the temperature distribution was broader than the standard
database, no distinct difference was obtained from the analysis using the two different databases.

Keywords CAE (computer aided engineering), flow analysis, packing phase analysis, local database,
standard database.
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Figure 1. Flow charts for computation of packing
phase analysis.

CAE
TV backcover
, backcover
19
MOLDFLOW MF/NVIEW
, Solver MF/FLOW, MF/COOL, MF/WARP
A TV

speaker grille

runner  balance

MOLDFLOW software

25 6 2001 11

Cacdate the pres=ure= fidd

]
uaing tham el @aspanaion temm

Cacubte the temperature
i to cam an of iha maiaal

Coloulata dansiy and e dedvetives I
Update the vscasiy and the fludity F, I

el
~" lzolhemal
period

Yes

Cdeculate the temparaiure
| Dua tn compression, conuectlon,
Disspation and conductlon of the matoda

Upcdate the wiscosky I
Cakulaie tha prezsum I
Cal culate dersty I

e
—— Packing
time

Mo

Yes

Figure 2. Flow charts for computation of packing
phase analysis.
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Table 1. Specification of the Product

length : 463mm
size width : 83.6mm
height : 19.08mm

green : 2.2mm cyan :1.4mm

thickness
blue :3.0mm purple : 1.62mm
(by color)
red :1.83mm gray :1.5mm
volume &  |gross volume : 326.16 [cu.cm]
weight gross weight : 0.304 [kg]

resin K Co. high flowing HIPS

application

3 side—gate System(yellow
gate g % v )

, case 1
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Figure 4. (a) Flow patterns of the resin and (b) grow form in each CASE.
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Figure 6. Temperature distribution (a) during filling
and (b) after filling resin.

Figure 7. Comparison of volumetric shrinkage of
the standard database and local database.
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Figure 9. Experimental data of shear rates vs.
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Figure 10. Comparison of flow pattern by the standard
and local database.
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Figure 11. Comparison of temperature distribution
during filling by the standard database and local database.
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