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Products produced via injection molding, even if they have the same shape, can
exhibit problems such as deformation and flow imbalance depending on the
mold structure, which is determined by factors such as the gate location. In
addition to problems with the product, there may be cases where the current
mold design cannot be manufactured with the equipment the company has, and
injection molding simulation is widely used to predict and prevent this.

In this study, to identify a suitable mold structure by analyzing the effect of the
gate location of portable oral products produced via injection molding, a mold
structure is adopted based on quantitative data obtained via injection-molding

Warpage analysis. The results confirm that injection-molding analysis facilitates quality
improvement.
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Fig. 1 Portable oral care product
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Fig. 2 Viscosity flow curve
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Fig. 3 PVT Curve

Table 1 Injection molding conditions for analysis

Factor Value Unit
Mold temperature 70 (¢
Resin melting temperature 200 (¢
Injection pressure limit 140 MPa
V/P switch 98% filled -
Clamping force 120 ton
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Fig. 4 Injection molding machine — TB120G5

Table 2 Mesh information for analysis

Factor Case 1 Case 2 Case 3
Mesh type Solid, Tetrahedral hybrid mesh
Elements 493,830 493,947 493,764

Nodes 158,049 158,083 158,029
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Case 2 : 4 gate located along the x, y axis
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Case 3 : 4 gate located frame side

Fig. S Filling pattern analysis according to injection time
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Case 2 : 4 gate located along the x, y axis
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Case 3 : 4 gate located frame side
Fig. 6 Pressure distribution at V/P switch over
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Case 2 : 4 gate located along the x, y axis
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Case 3 : 4 gate located frame side
Fig. 7 Temperature at flow front
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Case 2 : 4 gate located along the x, y axis
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Case 3 : 4 gate located frame side

Fig. 8 Deformation in the X-axis direction
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Case 3 : 4 gate located frame side

Fig. 9 Deformation in the Y-axis direction
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Fig. 10 Deformation in the Z-axis direction Fig. 11 Deformation of three dimensional
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Table 3 Injection molding conditions for
Factor Case 1 Case 2

analysis
Case 3

Filling time (sec) 0.17 0.15 0.15

Injection pressure at V/P

switch over (MPa) 140.16

140.16 127.79

0.41~
031
(0.72)

-0.32~
0.3
(0.62)

0.37~
036
(0.73)

Deformation x
(mm)

-0.44~
0.61
(1.05)

-0.56~
0.47

-0.59~
0.48
(1.07)

Deformation y
(mm)

-0.06~
0.14
0.2)

-0.39~
0.24
(0.63)

Deformation z
(mm)

0.01~
0.67
(0.66)

Deformation 3d (mm)
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