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A Study on Creep Phenomenon after the Releasing of Injection Molded
Articles
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Recently, with the expansion of application of polymer composite materials, high levels of deformation compensation actions
have been developed. However, there is a problem of high-temperature viscoelasticity that occurs over time after
completing the injection molding process. In this study, changes of mechanical properties of the Moldflow program for
injection molding were analyzed to verify the viscoelasticity phenomenon through deformation analysis. In addition,
deformation analysis of plastic injection molded products according to arrangement of three ribs was conducted and two
products with different geometric shapes of the same function were compared. As a result, it was possible to reflect the
viscoelastic effect by reducing the elastic modulus and shear modulus of the material. It was confirmed that the geometric
shape with thick ribs formed in multiple longitudinal directions was mainly responsible. On the surface of the product where
the rib arrangement was parallel and perpendicular to the flow direction, the orientation was orthogonal to the linear
direction and the maximum residual stress was 81.17 MPa, which showed the largest value. It was judged that viscoelastic
phenomena could be predicted and that an arrangement of parallel and perpendicular ribs that might intersect should be

avoided.
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Fig. 1 Strain variation with time by creep compliance phenomenon
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Table 1 Mechanical properties of CTS P6635

Elastic modulus, 1st principal direction [MPa] 9120

Elastic modulus, 2nd principal direction [MPa] 6870
Poisson’s ratio (v12) 0.4

Poisson’s ratio (v23) 0.71

Shear modulus (G12) [MPa] 2750
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Fig. 3 Placement of the ribs to flow direction

Table 2 Comparison of products A and B of the same function with
different geometries

Content

Size [mm] 476 x 278 x 103 489 x 309 x 85
Thickness [mm] 2.5 2.2
Volume [mm?] 729,965 1,100,433

Deformation analysis 30 300

error rate [%o]
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[Unit : mm]
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Fig. 4 Deformation distribution of the product with elastic modulus
and shear modulus
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Fig. 5 Average fiber orientation tensor outside the products with
different geometries
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Fig. 6 Average fiber orientation tensor inside the products with
different geometries
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Fig. 7 Mises-hencky stress inside the products with different
geometries
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Fig. 8 Fiber orientation tensor of rib placement to flow direction
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Fig. 9 Mises-hencky stress of rib placement to flow direction
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Fig. 10 Deformation distribution for rib placement to flow direction

o] & el HaA 2lHoA Flow Leader®] Y= wot
12 7ol A3 vfaF oAk B edck

ERL, 5 el WA W Al B ujR| oA 2hR-g-2 o]
Vg 2 gk UEhEE, o] A9 AWy W ek At
7P 2 AR e gl SlErF At s wiAE A
o & Zlo g wheEt

=5 eluaA A RS, TR 24, WY B At
Bl B ApoldE elu dAl] me dfekHel e
= AmEQIh Bt A8 =ES flsiAle FF ofo tigt
F7HA9l A7 Bag AoR ARE
REFERENCES
1. Cho, D.-H., Kim, H-J, (2009), Naturally cyclable

biocomposites, Elastomers and Composites, 44(1), 13-21.

2. Strong, A. B. (2008), Fundamentals of composites
manufacturing: Materials, methods and applications, Society of
Manufacturing Engineers.

3. Schwartz, M. M., (1984), Composite materials handbook,



ro

ZHLUSSSX| M 40H ME

August 2023 / 645

10.

11.

12.

13.

Second  Edition, McGraw-Hill.  https://archive.org/details/
compositemateria0000schw/mode/2up

Jang, B., (1994), Advanced polymer composites: Principles and
applications. ASM International.

Lee, J., (2016), Research on the residual fiber length in injection
molding process for glass fiber reinforced polypropylene, M.Sc.
Thesis, Ajou University.

Lee, H. K., Kim, H. C., Yang, G. E., (2002), A study on process
of injection mold in reverse engineering, Journal of the Korean
Society of Precision Engineering, 19(6), 160-165.

Hwang, S., Han, S.-R., Lee, H., (2021), A study on the
improvement of injection molding process using CAE and
decision-tree, Journal of the Korea Academia-Industrial
Cooperation Society, 22(4), 580-586.

Wu, Z., (2018), Analytical study on various process conditions
for improving quality of injection molding, M.Sc. Thesis,
Hannam University.

Moon, H., Kim, H., Choi, C. Jeong, K., (2008), Thermal
viscoelastic analysis of plastic part considering residual stress,
Transactions of Materials Processing, 17(7), 496-500.

Kim, J. S., Han, J. W, (2022), Enhanced first-order shear
deformation theory for thermo-mechanical-viscoelastic analysis
of laminated composite structures, Journal of the Korean Society
of Manufacturing Process Engineers, 21(4), 53-59.

Reissner, E., (1945), The effect of transverse shear deformation
on the bending of elastic plates, Journal of Applied Mechanics,
12(2), A69-A77.

Xie, X.-L., Mai, Y.-W., Zhou, X.-P,, (2005), Dispersion and
alignment of carbon nanotubes in polymer matrix: A review,
Materials Science and Engineering: R: Reports, 49(4), 89-112.

Lee, M., Kim, H., Lyu, M.-Y., (2012), A study on the warpage
of glass fiber reinforced plastics for part design and operation
condition: Part 1. Amorphous Plastics, Polymer (Korea), 36(5),
555-563.

Yu-Jung Kim

Master student under the supervisor of Pro-
fessor Hee-Seon Bang in Department of
Welding and Joining Science Engineering,
Chosun University. Her research interests
include the smart welding process and
design.

E-mail: yujung4171@naver.com

Hee Seon Bang

A Professor in the Department of Welding
and Joining Science Engineering, Chosun
University. Her research interests include the
smart welding process and design.

E-mail: banghs@chosun.ac.kr



	A Study on Creep Phenomenon after the Releasing of Injection Molded Articles
	1. 서론
	2. 연구 방법
	3. 연구 결과 및 고찰
	4. 결론
	REFERENCES


