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Abstract: Injection molding is the most commonly used process that uses plastic material. Today, the uses of plastic
material are continuously increasing, and the range of application is also being extended by the development of novel
materials. An inline skate consists of 4 components: the boot, frame, wheel and brake. Among these components, the
frame is the most critical. The injection formability for a variety of injection materials for inline skate frames was
studied. We also studied the injection formability of the product for various sizes of the runner and gate. In this study,
injection molding analysis was performed using MOLDFLOW, and structural analysis was performed using ANSYS.
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Fig. 2 Cross-section and drawing of inline skate frame
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Table 1 & AIEAE A5 EAAXE
Mesh volume & 1A= ACEL] w4 o]F2] A4
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Table 1 Physical property of ABS/PC, PEEK and

ACETAL
CASE 1 CASE 2 CASE 3
Name ABS/PC PEEK ACETAL
Manufacturer Diamond Victrex Dupont
Commercial FC-30 Grey 150CA30 Delrin500p
Density Melt 1.16 1.12 1.19
[efem’] | Solid 127 137 1.45
Ejection tem. [C] 109 315 118
Transition tem. [ C] 115 330 140
Melt Tem. | Min. 230 150 210
(€] Max. 260 190 21
Shear stress [MPa] 0.4 0.5 0.45
Shear rate [1/s] 40,000 10,000 40,000
Mold Tem.[C] 32 170 89
Material Tem.[ C] 231 380 215
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Imm X 2 Smm X 10mm)Z °]Fojxc}h <&l
2~AE T o] (= 95 cm® oW, POM
[Dupont, Delrin 500p]4 UEE 119 glem’ o]t} ®
Heol AAAEL 5~7 [mm*]°]t}. Table 4 = E*Lﬂfl]
e §}7H°ltt1 Aol AolE FYAFE
ER 3 Qlt}. Table 4 = Ao E 3 7fo]H, 71101?_4
A& Wb e W8S yehar vl CASE

O

b}

6 < AClES] A47F @ 2mm X @ Smm < 10mm
olr, ©je] X4 2 5Smm ©|th. CASE 72 7o)
E¢ X7t 2 3mm X 2 Smm X 10mm ©]™,
HY e A= 2 5mm ©|th. CASE 8 & Ao EQ

A7 @ Imm X @ 5mm X 10mm ©|¥, #42]
24+ 2 6mm ©]th. CASE 9 = Alo]ES X427}
g lmm X 2 5Smm X 10mm ©]|9, 9y A=
2 Tmm ©]t}.

NI

23 &4

23.1 Cl2lel AHO|E SZHAE
olgtel ~AAo|E g glo] wr= §h3=

% 3 A
2 783 9} Multi-Body Dynamics & ©]-83F 238
& Ak Fig. 32 349 A 2 AFY
of ek Amolrt. tAd cMos AN g 4
2] ZhdEl 10 el 38 7] HEALEEA (Reflective
Table 2 Mold Injection conditions of Moldflow
Fusion mesh
Mesh number 21,332
Aspect ratio [%)] 79
Mesh volume [cm’] 95
Mesh model Mesh area [cm?] 629
Mold tem.[C] 89
Molding
condition Material tem.[ C] 215
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Table 3 Processing parameters of runner and gate
Gate number Runner number
Gate type
startimm]-end[mm] [mm]
1
CASE 3 | Edge type [1-5] 5]
CASE 4 | Ed ! :
ge type
[1-5] [5]
2 1
CASE 5 | Edge type
[1-5] [5]
Table 4 Processing parameters of runner and gate
Gate number Runner number
Diameter : startfmm] - end[mm] Diameter : [mm]
3 1
CASE 6
2 : F, F, F,
CASET 3.5 5 CASE 10 -9.56 286.72 -9.24
CASE 8 1%5 (15 CASE 11 38.16 -1144.94 -519.71
3 1 CASE 12 -367.83 -794.32 -764.16
CASE9 s 7
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