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A Change of Foaming Magnitude as Thickness of Mold System

Yun Dong Hwang*, Sung Woon Cha**, Jae Dong Yoon*, and Ji Hyun Kim***

ABSTRACT

We use so many plastic products in everyday. Because polymer materials have a lot of merits including low
cost and easiness of forming, they are widely using at many manufacturing industries. Microcellular foaming
process appeared at MIT in 1980's to save a quantity of material and increase mechanical properties. The
information about the thickness of cavity plays an important role in appling microcellular foaming process to
the conventional injection molding process. It is essential to make an effective foam.

The goal of this research is to measure the relation between the change of cavity's thickness and foaming
magnitude made after inserting a gas. R/t is a conception that indicate proportion between radius and thickness
of cavity in mold system. By means of SEM observation of side surface of cavity sample, foaming magnitude
of polymer in microcellular foaming process is decreasing gradually as the value of R/t is increasing. The
proposed foaming magnitude change data of polymer in relation to mold system. can be applied in more

extensive injection molding process, such as optimum design of mold for microcellular foaming process.

Key Words : Injection Molding Process (A}& "éf‘é‘%xé), Foaming Magnitude (2% Hj&), Mold (F3),

Microcellular Foaming Process (WA ZX Z7A), Polymer (L&A} E32)
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Fig. 1 Schematic of the morphology change of
polymer/gas systems in overall microcellular
foaming process
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Fig. 2 Mold system in injection molding machine

using microcellular foaming process
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Table 1 Processing parameters for the analysis

Injection Fill Melt Cooling  Mold
Pressure Time Temp Time Temp.
(MPa) ©) () () ()
12 10 180 30 50
e BF AARRE FFHE olAsgac
A3 Z1& Table 20 Yt}

Table 2 Processing parameters for CO2 gas

Main Sub Working Gas
Pressure Pressure Pressure Temp.
(MPa) (MPa) (MPa) ()
24.13 17.24 10.34 50
204 X FAL o8F ABHHNA A1
H AFe 2x wjes 5] A5 o
1% AEL ARBT. 24 2 A4E 497
oA 7t2g TFHA G FHNAN AFsA V)E
BEL ALET FAE FRET O
230 AH8E FHY 2L 29 2 A
< vt A FYPNE 8T F dEA o
22 wotelr] sl Fig 3014 ME wpsh o]
23 BgozA wAo]l 37 mm, AFAs

189

Zt 0.8 mm, 2.0 mm, 2.8 mm¢ A 7} <] €
AHg-3 it}

0)

KeR
"=

90 mm

A

16 mm

Gate Entrance

Fig. 3 Thickness controller of disk mold system
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Table 3 Foaming magnitude as R/t of cavity sample

Standard Gas Foaming
R/t Sample Assistant ~ Magnitude
(® (® (%)
46.3 5.5 4.7 14.5
18.5 11.7 8.3 29.1
13.2 171 9.7 43.1
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Fig. _4 SEM observation of side surface of
cavity sample (R/t = 46.3)

Fig. 5 SEM observation of side surface of
cavity sample (R/t = 18.5)
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Fig. 6 SEM observation of side surface of
cavity sample (R/t = 13.2)
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