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Optimization of Injection Molding to Minimize Sink Marks
for Cylindrical Geometry

Youn Suk Kwon' and Yeong Deug Jeong’

ABSTRACT

This paper describes the optimization of injection molding conditions to minimize sink marks. Sink marks,
which refer to a small depression on the surface opposite a thick wall thickness, are often encounted in injection
molded plastic parts. Part geometry, material properties and processing conditions during injection molding can
affect the sink mark depth. 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. By actual injection molding using optimized mold and molding conditions, it confirmed that sink mark
depth decrcased zero compared to lmm level in the conventional mold and process.
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Fig. 1 Injection molded parts with runner system

Fig. 2 Detailed sink marks
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Fig. 3 Injection moldings with conventional runner system
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Fig. 4 Injection moldings with modification runner system

Table 1 Comparative pressure at end fill

Process Unit Value
conventional MPa 0~42.01
improved MPa 0~40.17
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Table 2 Material properties of ABS

Properties Unit Value

W/m/degC 0.15
J/kg/degC 1968
g/cm 0.9283

Conductivity

Specific Heat

Melt Density

Ejection Temperature deg.C 89

Table 3 Control factors and level

Level
Control factors
1 2 3
Injection time (A) sec 8 10 12
Packing (B) % | 70 80 90
Packing time (C) sec 6 8 10

Melt temperature (D) C | 230 | 240 | 250

Mold temperature (E)| T | 55 60 65

Cooling time (F) sec| 15 20 25
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Fig. 5 Plot of main effects of SN ratio

Table 4 Analysis of variance of SN Ratio

DF SS MS F P
A |2 21.777 10.889 2.02 0.165
B |2 24.483 12.241 2.27 0.135
C |2 36.825 18.413 342 0.058
D |2 14.397 7.198 1.34 0.291
F | 2 13.091 6.545 1.21 0.323
error| 16| 86.245 5.390
Total| 26| 196.88
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Table 5 Comparative sink marks index

Process Unit Value
conventional mm 1.40
improved mm 0.00

Fig. 6 Final products under optimum process parameters
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