2004

Z29 ol A= IF
AU RS

The Effects of Orthogonal Ribs on Structural Warpage During
Plastic Injection Process
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Abstract

In the present study, the effects of orthogonal ribs on structural warpage during injection molding

process  were

investigated. Basic ribbed models for the evaluation of degree of warpage were

introduced and designed. Injection molds for these models are manufactured based on the full 3D

CAD/CAM technology and specimens

are prepared for

experiment. Numerical analysis using

commercial plastic injection molding analysis software was also performed to compare the results with
experimental ones. The variations of materials and parameters such as injection time, mold temperature,
melt temperature, holding time were considered in the present work. It was shown that orthogonal ribs
have significant effect on the reduction of warpage during the injection molding process.
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* Amorphous (ABS)
* Crystalline (PP)
« Filled (N)
« Unfilled (N)

* Thickness (F)
« Ribs (0: M1, M2, M3)
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Materials Part Design

ge
Parameters
* Inj. Speed (0)
* Mold Temp. (0)

* Melt Temp. (O)

* Packing Pressure (0)
* Packing time (0)

* Packing Profile (F)

* Cooling temp. (F)

* etc. (F)

e
Warpa
D

Tooling

* Sprue (F)
(F,

* Gate (F)
* Cooling CH (F)
« etc. (F)

Fig. 2 Scope of experiment(F: Fixed, N: Not

considered, O: considered parameter)
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Table 2 Comparison of recommended processing
parameters & operating conditions
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(a) 3D Moldbase

(b) Insert core blocks
Fig. 4 Designed mold, moldbase, and insert core

blocks for manufacturing specimens

Table 1 Specification of plastic injection machine

Item Value Unit

Screw diameter 40 mm

Max. machine injection speed 114 mm/s
clamping force 100 tong

Max. injection pressure 1800 bar

Fig. 5 Photograph of plastic injection process
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ABS PP
Recommended 40~80 20~60
mold temperature range(°C)| (40,60,80) | (20,40,60)
Recommended 215~255 200~260
melt temperature range(’C) (190,230,260)
Coolant temperature(°C) 40
Cooling time(sec) 15
Injection time(sec) 0.5, 1.0, 1.5
Packing time(sec) 1~6 (A -1)
AbSOItlétrflpI:[(l?éj melt 275 300
Ejecting temperature(°C) 89 90
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Fig. 7 Example of finite element modeling for

model with delivery system and cooling channel
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Fig. 8 Comparisons of rheological and PVT
properties between ABS and PP
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Fig. 9 Comparison of filling pattern between

experiment and numerical analysis

Fig. 10 Example of finite element modeling for

model with delivery system and cooling channel
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between specimens(Inj. time=1.0sec, mold
temp.=60°C, melt temp.=260°C)
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