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Analysis of High-Thermal-Conductivity PPS Filling Behavior During
Injection Molding Based on Hybrid Visualization System
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High-thermal-conductivity polyphenylene sulfide (PPS) has both mechanical and heat dissipation
properties, and its low weight makes it a suitable replacement for metals in automobiles. However, in the

prototyping stage, this resin often causes filling defects during the injection molding process, and the

behavior of this resin inside the mold has not been clear previously.

Thus, in this study, in addition to the conventional in-mold visualization analysis using a high-speed

camera, we focused on changes in thermal behavior and constructed a hybrid visualization system that

simultaneously measures infrared temperature distribution in the same field of view and under the

same conditions to clarify the behavior of this resin. Furthermore, based on the visualization analysis, we

developed measures to control molding defects and improve the prediction accuracy using CAE.
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Fig.2 In-process visualization system, a) equipment
overview, b) cross-sectional schematic of
prismatic glass insert mold. c) Photo of mold
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Table1 Molding condition

Item Values
Cylinder temperature { "C ) 335
Mold temperature ( °C ) 155
Serew rotation speed ( rpm ) 100

Back pressure ( MPa )

Charge stroke { mm ) 45
Cycle time { 5 ) 31.3
Screw injection speed { mm/is ) 50
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Fig. 4 Visualization of filling behavior of conventional PPS. (a) images of the high-speed video camera, and (b)

images of the thermography. Cavity shape is Type C
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Fig. 5 Visualization of filling behavior of high-thermal-conductivity PPS. (a) is the images of the high-speed video
camera, and (b) is the images of the thermography. Cavity shape is Type C
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Fig. 7 Schematic diagram of filling behavior of high-thermal-conductivity PPS
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Fig.9 Temperature distribution during high thermal
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Fig. 10 Visualization of resin filling behavior of high-thermal-conductivity PPS. (a) is the images of Cavity shape of
Type C, and plate thickness t is 3.0 mm. (b) is the images of Cavity shape of Type T, (t:3.0 > 2.0 mm). (c) is
the images of Cavity shape of Type T (£:3.0 - 1.0 mm)
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is the images of Cavity shape of Type C, and
plate thickness t is 3.0 mm. (b) is the images
of Cavity shape of Type T, (t:3.0 > 2.0 mm).
(c) is the images of Cavity shape of Type T
(:3.0>1.0 mm)
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Fig. 12 Schematic of flow-front region: (a) CAE and (b)
actual phenomena

3.2 TCR &HAEER

Nomenclalure

Chn Heat input [W]

Ohem Amount of heat accumulation [W]

[ 4 Heat output | W]

T Temperature of resin surface [*C]

T Temperature of the mold surface [*C)

T Temperature inside the mold [°C]

R’ Thermal contact resistance [m?+ K/W|

aR Error in £ [m?- K/W]

Ax Width of mold surface micro¢lements [m)
Ay Thickness of microelements [m)

Az Depth of mold surface microclements [m]
, Specific heat [J/AK -m?*)]

a Distance [m]

A Thermal conductivity [W/(m*K)]
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Fig. 13 Schematic of heat transfer at the resin-mold
interface
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Fig. 14 Schematic of cavity shape, prismatic glass, temperature measurement mold

Table 2 Molding conditions

Item Values
Cylinder temperature (°C ) 335
Mold temperature (°C ) 155
Screw rotation speed (rpm) 100
Back pressure (MPa) 3
Charge stroke (mm) 45

Injection speed (mm/s) 25
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Fig. 16 Temperature profile at each pixel in line A-A’
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Fig. 15 Visualized images of temperature distribution change in high-thermal-conductivity PPS
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Fig. 21 Calculation results of filling behavior and
temperature distribution change of high-
thermal-conductivity PPS
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