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Abstract

In order to reduce the time and cost for assembly, automobile speaker grills have been injection
molded with door trims or map pockets in one piece recently. However, several defects such as short
shots or air traps can easily occur due to the decreased fluidity of the melting polymer according to
the excessive heat transfer to the mold. Therefore, it is necessary to optimize the resin feed system and
predict possible defects by CAE analysis. However it is not possible to obtain exact analysis results for
the speaker grill by using general shell elements since the heat transfer in the thickness direction which
is the dominant factor of the filling stage can not be considered. Therefore, there have been several
efforts to simulate the injection molding nature of the speaker grill by using shell elements with an
effective thickness which is smaller than the actual thickness of the part. Two empirical values have
been recommended for the effective thickness in real practice. One is 50~70% of the thickness of the
speaker grill and another is the gap distance between the adjacent holes. In this paper, CAE analyses
of a map pocket with a speaker grill were conducted using shell elements with both of these
recommended effective thicknesses, and the predicted flow fronts were compared with the findings from
injection molding experiments. The commercial code MOLDFLOW was used for injection molding
analysis and an 850 ton injection molding machine was used for experiments.
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Fig. 1 An example of a speaker grill
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Fig. 2 Schematic diagram of heat transfer in a
speaker grill

H40 Atsol gl wete s vy YL
AReE 257 addAe) 5 248 nae

RS CE
2. 237 O@el #et 22 2Y

LY 8a% A9Y O9g wRYehe Py
Fig. 3(a)9) YE}d uie} Zo] +9 Feo F7
Holl AxE AAAA FHES dde] WA
% T Fig. 3(b)ol Ao} 2o

Ao A FABC gke T"ri
é

ro

Thlckness Surface)s A x|}
Fig. 3(@% Z¢ WHoRE 4
3o FE FAY wAng A3 1%
2 A HA, wn Qo] B4 4 F
dyio g ddeg a3 ned F ¢
o 29 #% Aol A= EA &€
o mab Hael: A% a™s el X
(Pitchy7} Zh& o] g EAsts AFo) of
AN F&5 FA 2l Abgol AFHm JYrk?
AH o 2¥A aYelHE 7R FAR ot
FA9 frEAel Az #WE FE FAE
R FAuT Ao go] 4L, 7YY =
Axo) wet A29A a8 FA9 50~70%S %S
FE Tz 238 P83 93 79 A
o 7% FAYe] Z (79 3 AY = 7Y o

A .2x FH WABS FE FAZ gt
Pyl FFNT Yok F YL BF FRE
JJBH 2AE AT YA Fom AN 7

¥4oz w29 wdo RN we
A oee Bde Fael 43 ANL BT
W Wze] 2xd AEs AASE a7y,



1296 FAR-FERNE S PARR

(a) (b)

Fig. 3 CAE modelling methods of speaker grills:
(a) hole modelling and (b) effective
thickness surface modelling
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Fig. 4 Analysis model of a map pocket
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Fig. 5 Schematic diagram of the mold for injection
molding the map pocket: (a) plane and (b)

side view
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Fig. 6 Map pockets obtained by injection molding
tests: (a) full shot, (b) 96% and (c) 99.8%
shot
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Filling Time (sec.)

A:2612
B: 2091
C: 15870
D: 1.049
E: 05628

Fig. 7 Predicted flow fronts at 96% shot with
effective thicknesses of (a) 1.25 and (b)
1.0 mm
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Fig. 8 Comparisons of flow fronts at 96% shot
and CAE
analyses with effective thicknesses of (a)
125 and (b) 1.0 mm

between experimental results
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Fig. 9 Comparisons of flow fronts at 99.8% shot
between CAE analyses and experimental
results with effective thicknesses of (a)
1.25 and (b) 1.0 mm
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Fig. 10 Analysié results with the effective thickness
of 1.0 mm: (a) flow front temperature and
(b) pressure
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Fig. 11 Predicted flow front obtained with the
effective thickness of 0.7 mm
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Fig. 12 Analysis in case of an added gate: (a)
CAE model and (b) predicted flow front
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Fig. 13 Predicted flow fronts when (a) only the
two left gates are used and (b) the
injection speed is increased
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