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Linear Structural Analysis and Simple Tensile Test of Plastic
Injection Molding Tensile Specimen

D. M. Lee, B. K. Han, Sunghee Lee

Abstract
In this study, the effects of residual stress induced by plastic injection molding process on the tensile behavior of plastic

tensile test specimen were investigated. To manufacture plastic tensile test specimens, an injection mold based on the

international standard system was designed and made. Cavity pressure and temperature sensors were installed inside of

the presented mold to monitor pressure and temperature values during the cycle of injection molding. Injection molding
simulation was performed with the same condition of experiment and linear structural tensile analysis was also performed

with the initial condition of the residual stress. It was shown that the residual stress induced by injection molding has an

effect on the experiment of tensile test and linear structural tensile simulation.
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Fig. 1 Designed injection mold and mold-base with
sensors for manufacturing tensile test specimen
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Table 1 Recommended processing parameters and
scope of injection molding experiment

PC(Trirex 3022IR)
Recommended . 20~90
mold temperature range( C)
Recommended 275~315
melt temperature range( C)| (285,295,305,315,335C)
Coolant temperature( C) 80
Cooling time(sec) 15

4379mm(Velocity control),
(10, 30, 50, 70, 90%)
976.4mm(Pressure

Injection control(Flow
Rate)
(75¢m/s, 100%)

control)
Packing time(sec) 10
Packing pressure(MPa) 40
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Fig. 2 Flow chart for analysis with shell or solid
element (@ present case)
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Fig. 3 Process of linear structural analysis interfaced
with injection molding analysis
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Fig. 4 Apparatus of tensile test for injection molded
specimen(MTS80)
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(b) Case of injection speed variation
Fig. § Variation and comparison of normalized elastic
coefficient between experiment and numerical
analysis
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