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Abstract: The causes of residual stress in an injection molded part are high temperature variation and shear stress during
molding process. Chemical cracking test is one of the methods of measuring residual stress and cracks are developed
according to the degree of residual stress. In this study, the relationship between chemical cracking and exerted stress have
been investigated. Deformation jig was designed and used to give a stress through deformation in a specimen. Specimens
were molded by a hot press using polycarbonate (PC) and annealed to remove residual stresses in the specimens. Spec-
imens were fixed in the deformation jig and immersed into the solvent to create cracks in the specimens. Solvents were
prepared by using tetrahydrofuran and methyl alcohol. As stress accordance with the deformation in the specimen
increased, the frequency and density of cracks in the specimen also increased. The results of this study can be used for
the measurement of residual stress quantitatively in an injection molded PC product using a chemical cracking method.

Keywords: stress, deformation jig, bergen jig, chemical cracking, polycarbonate.
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a: Long axis of ellipse
b: Short axis of ellipse
x: Horizontal axis

y: Vertical axis

t: Specimen thickness
R: Radius of ellipse

Figure 2. Deformation jig containing elliptical shaped curve.
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Figure 3. Strain curves according to long and short axis of ellipse in deformation jig: (a) a=130; (b) a=170; (c) a=250.
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Figure 4. Strain and corresponding stress in a specimen attached in
deformation jig: (a) strain in specimen; (b) stress in specimen.
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Elliptical surface for the attachment
of specimen

Figure 5. Deformation jig designed in this study for experiment.

Figure 6. Schematic drawing of dipped deformed specimen in the
solvent.

Figure 7. Analysis of cracks in a specimen.
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Figure 8. Image microscope used for analysis of cracks in a spec-
imen.
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Figure 9. Cracks in a specimen after chemical cracking test.

Table 1. Average Number of Cracks and Average Gap in the
Specimens according to Exerted Stress

Exerted stress Observed number of cracks/ Average gap
(MPa) Average/Standard deviation between cracks (mm)

84 ~95 0/0/0 0.0
9.5~109 0/0/0 0.0
109 ~ 12.8 0/0/0 0.0
12.8~15.5 0~2/0.67/0.94 7.5
15.5~19.4 1~6/2.25/1.59 22
19.4~25.6 3~10/5.67/2.21 0.9
25.6~36.3 5~16/8.25/3.92 0.6
36.3~58.3 4~19/10.50/5.20 0.5
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Figure 10. Stress vs observed average number of cracks.
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Figure 11. Stress vs average gap between cracks.
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