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Abstract

Gas Assisted Injection Molding is a relatively new low-pressure injection molding technique that provides benefits
such as reduced part warpage, excellent surface quality without shrink marks, greater design flexibility, etc. In the gas
assisted injection molding process, the injected pressurized nitrogen gas flows through designed gas channels and forms
hollow sections within the part. However, due to the characteristics of the gas, the design of the gas channels which are
the paths for the injected gas is important in order to avoid defects such as gas blowout, fingering, etc. Therefore, in this
study, the gas channel design for gas assisted injection molding of exterior display panels was conducted by examining
the results of three CAE analyses. The designed gas channel was verified by conducting tryouts using a 450 ton injection
molding machine with 3-stage pressure controlled gas kit. In addition, the hollow shapes which were formed by the gas
with the installed gas channels were examined by examining the cross sections of the prototypes that were produced. As a
result, it was found that exterior display panels can be produced without any defect by applying the gas assisted injection

molding technique.
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Fig. 1 The schematic diagram of gas assisted injection
molding process
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Fig. 2 The part geometry of the exterior panel for
display units
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Fig. 3 The geometries of gas channel:
guidelines and (b) examples of a real part
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(c) Case 3: 4 gates and 4 gas pins
Fig. 4 The 4 cases of designed gas channels according
to gate and runner systems
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Table 1 Gas assisted injection molding conditions for

the designed gas channels

Gas Channel Layout Case 1,2 | Case3
Gas Assisted Injection Type Short Shot| Full Shot
Resin Filling Volume Ratio(%) 98 100
Resin Injection Time(sec.) 2.2 2.5
Delay Time(sec.) 0.3 0.5
Gas Injection Pressure(MPa) 12|96 69|12
Gas Injection Time(sec.) 3[3(3(3(3]3
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(c) Case 3: 4 gates and 4 gas pins
Fig. 5 The gas penetration patterns for 3 cases of the
designed gas channels
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(b) The hollow geometries of the cross sections
Fig. 6 The prototypes of the exterior panel obtained
by gas assisted injection molding process

FA1S Eato] Case 12 7}2=9] F4)o] BZH3}
Al o] Fo]A = whHol Case 2} Case 3:= %353k
7} Fo] o]FAE o =3 5 99t 19
L} Case 39 A9l ®T} %58 7tx F AT
< Holal AN 47]9] Ale]ET} AlgH o] <t
Al ZeA] AbgEFo] Case 20 MlE A AE HA

2 4tdle] dselelo] wAEe] @ FAL
Case 27} ©l $5% o= oauint mehA,
B oApede shaAd A #HEe A

Case 25 A3}t

4. JIAAE dEAE
AP = 450% AME7|9 39 Ao
a7 ARgE e, 7B AMERAS

=k

H
CAE dl49] A8=AL AH4313 ). Fig. 6(a)ol =



HeEdels gAY aAETY A

¥

},

] =

32
rlr

N
~
>,
oo -

fot o do poh

o fH o
oo oot FN
10
>
N
N
oftt ot

~
Pl

ol

ol

0

o,
eob

TE2A Tt FYPES 0}04 28E =
vletel 4= 9ldk. Fig. 6(b)ol+= Fig. 6(a)°ll
T1~T3% B1~B3o| Ao w@d A< ‘%E}lﬂ
7k FHRFA HoldeE FA4E e
o] ZrolF& Bled 4 Ut} 53], ‘BL 9]
ZheAd 4R gBe] Ae spaAdol
A Gobe fFAFAZE A7) wizel 2B
of 7t=7F F{iEo] FEFo] WAEIL UYeS
T AR ool vER mpe} o] HAXE Thx
AEe wial 71xe F=Qo] GE A o]RolFo
), AF Aute] AXE frHE} B FHE
HH oz wAE 4 UAvt. wEpA, & Zﬂ%
&t TtAtE TRl A &S Fke] duk AL
of Hlglo] w2 gtgo = e o FHS
= AFe dYo] 7tsds AT F AT

oﬁL
N
< o
4
> o

ol

==

=

ofy
o igi:

ol oflt

e ool Ho o

ot N\
- T

Y e £ 1501'

el ru

(1) CAE d4 & T3l 7taAlde AAE 3
stglom, AlFdAdP S Fote] A" JtaAd

(1]

(2]

(3]

(4]

(5]

(6]

S. Shah, 1991, Gas Injection Molding: Current
Practice, ANTEC’91, pp. 1494~1508.

H. S. Lee, 2001, A Study on the Unified Molding for
a Box Shaped Thick Part Using Gas-Assisted
Injection Molding, Trans. Mater. Process., Vol. 10,
No. 5, pp. 402~410.

C. S. Cho, 2002, A Study on Paintless Molded Parts
in TV Mask Front Using Gas-Assisted Injection
Molding, Trans. Mater. Process., Vol. 11, No. 8, pp.
691~700.

H. S. Kim, D. K. Lee, 2005, A Case Study on
Development of Automotive Interior Parts Using
Gas Assisted Injection Molding Process, Trans.
Mater. Process., Vol. 14, No. 5, pp. 452~459.

S. C. Chen, K. F. Hsu, 1996, Polymer Melt Flow
and Gas Penetration in Gas-Assisted Injection
Molding of a Thin Part with Gas Channel Design,
Int. J. Heat Mass Transfer., Vol. 39, No. 14, pp.
2957~2968.

M. A. Parvez, N. S. Ong, Y. C. Lam, S. B. Tor, 2002,
Gas-Assisted Injection Molding: The Effect of
Process Variables and Gas Channel Geometry, J
Mater. Process. Technol., Vol. 121, pp. 27~35.

o

ZaM718eE A /M 21H M1E, 2012H/41



