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A Study on the Injection Molding Process of Inline Skate Frame Using

Moldflow
Hyoung-Woo Lee' - Chul-Woo Park?
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Abstract: Injection molding process is one of the most important methods to produce
plastic parts with high efficiency and low cost. Today, injection molded parts have been
increased dramatically the demand for high strength and quality applications. In this
study, In-line skates are made of Al alloy and plastic materials to replace the frame for
the optimization process is all about. I interpreted through mold design, Injection
molding process that minimizes the runner and the gate dimension will determine the
size and shape. Runner and gate dimensions of change based on availability of the
product, I'll discuss the injection molding. This report investigates that the optimum
injection molding condition for minimum of shrinkage. The FEM Simulation CAE tool,
Moldflow, is used for the analysis of injection molding process.
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Figure 1: Flowchart of the injection molding process
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Figure 2: A sample drawing of inline skate Frame
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Table 1: Processing parameters of runner and gate

Gate number | Runner
Gate type | startimml-end | number
(mm) (mm]

1 1
Case 1 | Edge type (1-5) (5)
2 1
Case 2 | Edge type (1-5) (5)
3 1
Case 3 | Edge type (1-5) (5)

Table 2: Processing parameters of runner and gate

Gate diameter .
Runner diameter
start(mm]) -
(mm)
end(mm)

Case 4 2-5 5
Case 5 3-5 5
Case 6 1-5 6
Case 7 1-5 7
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Table 3: Physical property of ABS/PC, PEEK and

ACETAL
Case 8 Case 9 Case 3
Name ABS/PC PEEK ACETAL
Manufacturer| Diamond Victrex Dupont
Commercial |FC-30 Grey| 150CA30 |Delrin500p
Den31ty Melt 1.16 1.12 1.19
(g/cm’]) Solid 1.27 1.37 1.45
Fjection tem. | 4q 315 118
(c]
Transition
tem. 115 330 140
()
Melt | Min. 230 150 210
Tem.
(c) | Max. 260 190 221
Shear stress
(MPa) 0.4 0.5 0.45
Shear rate | 45 600 | 10,000 | 40,000
(1/s)
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Table 4: Mold Injection conditions of Moldflow

Fusion mesh
Mesh number 21,332
Mesh model| Aspect ratio (%) 79
Mesh volume (cm®) 95
Mesh area (cm?) 629
Molding Mold tem.(C) 89
condition Material tem.(C) 215

2.3.2 AFEAE A7 AA

Case 39| 7I°|E9 Ay AAWMFE o]&3lA
gl AAlolE ZH Yo AIANS LolH T
Table 5= AEE 234 A5 FH

& Yeh 2t

Table 5: Mold Injection conditions of Moldflow

ABS
Name /PC PEEK |ACETAL
. Mold Tem.[(C)| 32 170 89
Molding
Condition Material
Tem. () 231 380 215
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Figure 3: The result of fill time analysis [Case 1,
Case 2, Case 3]
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Figure 7: The result of clamp force [Case 8]
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Figure 8: The result of clamp force [Case 9]
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