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Improvement of In-Mold Type PAB Door Sink Marks Using Mucell Process
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Injection molding is the most effective process for the mass production of plastic parts. However, there are various plastic
part surface defects which occur during the injection molding process. Sink marks are among the most difficult surface
defects to improve. The sink marks usually appear as depressions on the surface of a molded part. These depressions are
typically very small; however, they are often quite visible because they reflect light in different directions to the part. In this
paper, we conducted experimental studies in order to minimize sink marks that occurred on the in-mold type PAB door
seam line by using the Mucell injection process. The results of the study indicate this method can be used to eliminate sink

marks using the Mucell injection molding process.
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Fig. 1 In-mold type PAB door
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Fig. 2 The cause of sink marks at PAB door seam line
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Table 1 Estimate of a property in Mucell modeled tissue compared by common modeled tissue

Change control condition

Unit 4 Layer 3 Layer 2 Layer 1 Layer Black pressure
Injection pressure %/180 MPa 85% 85% 85% 85% 120 bar
Injection speed mm/sec 110 100 70 25 Mensuration
Switching position mm 2 10 75 90 100 mm
Mucell condition
. Injection Injection Transfer MPP
Injection control limit time flow rate ressure (Mucell process pressure)
Supercritical fluid p p p
(SFC) Open 25 mm
10 sec 1.3 Kg/hr 260 bar 215 bar
Close 85 mm
Temperature
Melting temperature condition Mold temperature Cooling time
Cylinder heater 11H H1 H2 H3 H4 Fix
condition 200 240 240 230 230 45
60 sec
. H1 H2 H3 H4 Operate
Hot runner condition
250 250 250 250 40
] 5 ol 3ozl ABIEL Aalsled
Frozen [J Mucel | b| Frozen R AR A2 °‘j’]°}“u}
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Fig. 5 Modeled tissue applied by Mucell method
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Table 2 Estimate of a property in Mucell modeled tissue compared by common modeled tissue

) The result of test
Test Item The test method Unit - - Note
Common modeling Mucell modeling
Tensile strength . Kgf/em? 160.2 139.6
D638 50 mm/min
Elongation % 558 486
Flexural strength Kgflem? 85.0 91.5
D738 10 mm/min
Flexural modulus Kgflem? 4.089 4621
Heat deflection temperature D648 4.6 °C 54.6 52.8
1ZOD impact strength D256 -30°C Kgf.em/m 48 (NB) 46 (NB)
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Fig. 6 The comparison of tissue section ‘Mucell modeling’ by
common modeling
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Table 3 The result of reliability test

. . T:
Section Test item The results of test spec?ffliztion
Environment PAB Cushion Door Core Chute Depltoi/ment
ES The test of PAB deployment status ES85400-13
performance Base line Pass Pass Pass Pass Pass Pass
Heat age Pass Pass Pass Pass Pass Pass
Heat resistance cycle Fail
Light resistance Pass
MS Abrasion resistance Pass MS210-05
Chemical resistance Pass
Surface damage resistance Pass
Fogging resistance Pass MS300-54
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Fig. 7 The design of reinforcement rib on ‘Mucell modeling’
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