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ABSTRACT

Injection molding is a manufacturing method of melting the polymer resin and injecting it into a mold to
molding it into the desired form. Due to the short molding time and outstanding formability, complex products
can be shaped with high precision and it is the most widely used polymer molding method. However, there may
be areas that are not filled depending on the location of the injection gate where polymer resin is injected.
Formability is determined by deformation and surface precision due to the impact of residual stress after
molding. Hence, choosing the location of the injection gate is very important and molding analysis of injection
molding is essential to reduce the cost of the mold. This study evaluated the injection formability based on the
location of the injection gate of the vertical machining center ATC tool port using injection molding analysis
and the results were compared and analyzed. Injection molding analysis was conducted on filling, packing, and
deformation according to the location of the gate of the ATC tool port. From each injection gate location, filling
time, pressure, and maximum deformation were compared. At gate 2, conditions of molding time and the
location of the gate were far superior in production and quality. Gate 2 produced the smallest deformation of
0.779mm with the best quality.

Keywords: Automatic Tool Changer(At&& T EHAR]), Injection Molding Analysis(AFEA &5 AY), Finite Element
Analysis(F 82 25| A1), Vertical Machining Center(=2{HA|'SME])
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(a) Automatic tool changer, (b) Tool Pot
Fig. 1 3D modeling of ATC Tool Pot
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(a) ®) ©)

(a) Gate 1, (b) Gate 2, (¢) Gate 3
Fig. 2 Modeling of ATC tool pot’ gate location
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Table 1 Injection analysis boundary conditions

Specification Condition
Mold surface temp [C] 30
Melt temp [C] 290
Cooling time [sec] 20
Filling control Automatic
Velocity/Pressure Automatic
100.00
£0.00 &
. 60007
=
§ 40.007
@
Z 20001
o
o 2 4 5 g 19 12 14

Druration s}

Fig. 3 Pressure condition profile of injection analysis
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Fig. 4 Injection analysis of filling pattern according
to the injection time of gate 1
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Fig. 5 Pressure distribution at the time of switching
of holding pressure of gate 1
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Fig. 6 Injection analysis of filling pattern according
to the injection time of gate 2

18.56
9.281

©0.0000 I

Autodesk:
Fig. 7 Pressure distribution at the time of switching
of holding pressure of gate 2
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Fig. 8 Injection analysis of filling pattern according
to the injection time of gate 3
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Fig. 9 Pressure distribution at the time of switching
of holding pressure of gate 3

- 132 -



AHEHBAA L o187 FHPAYAE ATC B
L T AFF A A203

ZE9 AZE AlOlE Ao w2 A¥AH HI}
, Als

3.2 WSS Aot
HYPsH e EFdst W4oz Qs Idwdsy
AFe] B wFgFo o] BH4Y 5, a8 A
o] megEa O A7 Bk EFYT vkl
ok G wsI
AClE 19 HIYP3A ﬁﬂri: °F 0.8562mm &
Astom, Al X AC|EdA b W T
Zroll A dHA3sl A Th Fig. 10 ()= X4ae w3 =
3

o2 FAd WIS -0521~0.520mm=E HA W
ol A AAeteE FEo] IA YElA g3 X
o #9 #HA glo] FLsA vERgTh Y
- 0.709~0.699mmZE A°|EE FA
F5o] dAsIH o, Aol Ed A
H X ZA LS ATE ZHEFe] WYL -
0.706~0.592mm= Fig. 102] (c)&} #Zo] Wyo] &
R =g

[mm]
0.5201 '
0.2597
-0.0008

-0.2612

-0.5217

Autadask:

(a) X Deflection: all effect

[mm]
0.6992 I

0.3470
-0.0051
-0.3572

0.0000

{mm]
0.5925 l

0.2677
-0.0572

-0.3820

-0.7069

Autodesk:

(c) Z Deflection: all effect
Fig. 10 Deformation analysis result of gate 1
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Fig. 11 Deformation analysis result of gate 2
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Fig. 12 Deformation analysis result of gate 3

Table 2 Injection analysis results

Injectin Injection Total
No. time pressure deformation
[Sec] [Mpa] [mm]
Gate 1 357 39.56 0.8%
Gate 2 3.07 37.13 079
Gate 3 349 20.24 0.863
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