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Optimization of injection molding to minimize sink index
with Taguchi's Robust Design technique

Youn Suk Kwon', Yeong Deug Jeong**
(Received June 30, 2007 / Accepted October 31, 2007)

ABSTRACT

In the manufacture and processing of large plastic materials, product quality is tested and verified
through several techniques such as injection processing, residual stress through injection molding and
shrinkage. With regards to the injection molding process, common problems such as inconsistent density is
seen when different points of the product are discovered to have varying thickness levels. Sink marks in
product are then evident. This occurs when there is poor molding conditions caused about by poor runner
and packaging systems incorporated into the process. We designed the runner system which is possible

™

balanced filling to cavities using CAE program Moldflow = and then obtained optimal processing conditions

by Taguchi's Robust Design technique.
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Fig. 1 Parts of central pipe and runner system for
injection molding
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Fig. 2 Detailed sink mark on the central pipe
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Fig. 3 Solid molding for central pipe
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Fig. 4 modified runner system
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Table 1 Material properties of ABS
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Properties

Unit

Value

Conductivity

W/m/degC

0.15

Specific Heat

J/kg/degC

1968

Melt Density

g/cnt

0

9283

Ejection Temperature

deg.C

89

Table 2 Control

factors and level

Control factors

Level

1

2

Type of gate shape (A)

current

modi

fication

Injection time (B)

sec 10

5

Mold temperature (E)

(¢ 60

55

Melt temperature (F)

T| 235

230

Table 3 S/N ratio for

central pipe
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SN ratio

1.33

0.410.57]0.85

1.32

0.2270

1.52

1.01]1.01|1.26

1.48

-2.1371

1.70

1.0210.94|1.13

1.51

-2.2854

1.87

1.45]1.43|1.62

1.89

-4.4449

1.76

1.36]1.41|1.53

1.84

-4.0754

1.93

1.53]1.52|1.67

2.09

-4.9497

1.95

1.34]1.45|1.69

1.91

-4.5656

1.54

1.21]1.12|1.33

1.63

-2.7868

1.69

1.18]1.11|1.34

1.44

-1.9491

2.03

1.57]1.75|1.88

2.08

-5.4743

2.03

1.67]1.71|1.80

1.87

-5.2198
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Fig. 5 Main effects for design variable

Table 4 Analysis for design variable

DF SS MS F
A 1 8.051 5.861 5.861*
B 1 16.181 16.181 16.181**
error 8 7.376 7.376 0.922
Total 10 31.609
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Fig. 6 Under optimization process for sink index
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Fig. 7 Under optimization process for fill time
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