Journal of the Korean Society of Manufacturing Technology Engineers 31:1 (2022) 70~76

https://doi.org/10.7735/ksmte.2022.31.1.70

<( Technical Papers ))

J. Korean Soc. Manuf. Technol. Eng.
ISSN 2508-5107(Online)

"m Check for updates

Fatd A2 SAME ol3Z HE 2Eo ALE MY &4 oAF
elext, WolMe 2ol4°, HWEEe, o|FH®, ZoIRb, Aol

Analysis of the Injection Molding Process for
an Eco-pump Module Formed from Eco-friendly Materials

Eun-Chan Wi®, Min-Sung Ko?

Yi-Seob Yun®, Seung-Yub Baek®, Joong-Bae Lee",

Min-Su Kim®, Sung-Min Jang®

* Department of Mechanical Convergence Engineering, Induk University

® JLLUPACK Co.,

Ltd

¢ Department of Mechanical Engineering, Chosun College of Science & Technology

ARTICLE INFO ABSTRACT

Article history:

Received 21  November 2021
Revised 3 January 2022
Accepted 7 January 2022
Keywords:

Eco-friendly materials

Injection mold

Eco-pump module

Filling conditions

Computer aided engineering (CAE)

A pump cap, which is widely used in daily life, is a cap which holds contents
inside a container and can discharge it through a simple pump operation. It
provides a useful storage solution and is easy to use. However, existing pump
caps contain heterogeneous materials, making it difficult to separate, and this
causes many problems for recycling. In this study, an eco-pump module made
of an eco-friendly plastic material was designed for easy recycling and injection
molding analysis was performed using a CAE program. In addition, the
moldability according to the injection conditions was analyzed to enable the
selection of conditions which produce high-quality eco-pump modules.
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Fig. 1 Components and application materials of the designed
pump cap container
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Fig. 2 The working mechanism of the eco pump module
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Fig. 3 Injection molding analysis model of eco-pump module
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Fig. 4 Schematic of the double injection molding process of eco
pump module
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Fig. 6 Material properties applied to injection molding analysis
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Fig. 11 Double injection molding analysis results (pressure)
p.i 290,05

171,38

> 141,89

c
;I 296.38

20012

(a) PP material

16556

127.59

(b) TPE material

Fig. 12 Double injection molding analysis results (temperature)

ol

Fig. 132 A& A% & &9 89 § sl 4= 2l 23

il

74

ea
Py 1494400

119.7160

ies
148,9900

89.4020

59,6080

(b) TPE material

Fig. 13 Double injection molding analysis results (weld line)

e Qi PP W TPE AjA 25 AO|E Hit] FRojA A=

2iele] FAo] Y, & A B &7 A UER 15t

o] A= o] leng Ar 2Rjlo] ujn|sHA P4 Fi&= A
o= ot w3 Ae 2Rlo] P4 W2 A

Al Z-829] Wt FastA PAEo] A 2ele

o WY 7HsAE il nmE ZoE woE

O ow

0.

o, K

7
.

KT
1% ot

1o

[¢]

hu

=
st

i

:

11](e]
(o]
< 2
1
o
%o
4 1
ok

rlo

=)
rk

o ofk
=)

1%

I mlo

o ox
i

ol

[e)
ol

R
)

[N
0o o opd oo

¢}

ro
1
k)
k=)
rl
g
T

ofj
2l

E
o

b1
e
_O|L
R
wa S

L1 48 A Ak $x) ke HEel we grE Y 2w
242 4%9) o2 = BEC AHE] o] $x19) 2L
2ol o2 el 918l A9 AE A Y L, 4
z79 WeAIZT

2. 23 4% S Az 409 24 WAz sto] Hlul
U S)o) w12 wARS WEl Qgta, WA A PP Ajde) &



Journal of the Korean Society of Manufacturing Technology Engineers 31:1 (2022) 70~76

AAIZIQ] 1.3728L} oF 0.34% T2H 1.03%2 o= glona
oF 25%9] PP AA FAAIZME TSRt

3. AF 9% 3, Al0E witRolA A= 2klo] iAol -HF]
Ak T £ A FH T, BE 22 2EE §AIIL §
o At 219 A 7t U2 ZoE HHsgon Hhek A
T Rolo] PAE| ke 1 Wefo] 749 Hx Z-Eey} PPsta
2 JAE 2P 7t ule oo Ao werdn

4. % TPE AA9] BZof| thigt Ho| 24 T 7]5eH F/dol
o2 gAY S 913t 27t s Bl H 719 Heysh ARg:
of #AI7F Q=5 dlof & Zer AlsHT

Z 7

2 =82 FAMAVIAE o 2AF AAE AL A
“olF 71573 IEY WHESI W5 BIE g 1A
7 HZ A &71AF A IAHE(S2949809) AH] A
o7 AP=FUTE oo e =guth

References

[1] Jung, S. T.,Kim, S. H., Kim, H. J., Lee, J. B., Back, S. Y., 2018,
An Analysis on the Injection Mold Simulation of Single Cushion
Pact Cosmetic Container for the Friendly-environment and High
Productivity, J. Korea Society of Die & Mold Engineering, 12:2
51-56, https://doi.org/10.22847/ksdme.12.2.201808.009.

[2] Jung, S. T., Kim, H. J., Wi, E. C., Kim, M. S,, Lee, J. B., Back,
S.Y., 2019, Hinge Design and Injection Molding Simulation
of Cosmetic Cushion Fact Container Using Eco-Friendly
Materials, J. Korea Society of Die & Mold Engineering, 13:3
35-40, https://doi.org/10.22847/ksdme.13.3.201909.007.

[3] Wi, E. C.,Ko, M. S., Kim, H. J., Lee, J. B., Kim, M. S., Lee, J.
H., Kong, J. S., Back, S. Y., 2021, An Analysis on the Drop
Impact Simulation of Dual Pump Cap Container made of
Eco-friendly Materials, J. Korea Society of Die & Mold
Engineering, 15:1 57-65.

[4] Jang, S. M., Baek, S. Y., 2021, Effect of Gate Position on the
Deformation of Injection Molds, J. Korean Soc. Manuf. Technol.
Eng., 30:1 85-91, https://doi.org/10.7735/ksmte.2021.30.1.85.

[5] Kim, H. P., Kim, Y. J., 2001, Flow Analysis for an Effective
Weld Line Control in Injection Molding, J. Korean Soc. Manuf.
Technol. Eng., 10:2 64-72.

[6] Choi, B. J., Kang, 1. J., Jeon, Y. H., Hong, M. S., 2018,

75

Deformation Analysis for Injection Molding of Lower Stiffener
in Automobile Bumper, J. Korean Soc. Manuf. Technol. Eng.,
27:6 564-569, https://doi.org/10.7735/ksmte.2018.27.6.564.

[7]1Kim, B. L., Lee, S. H., Kwon, H. H., 2021, Determination of
Injection Conditions for ASTM Flexural Specimen Using
Injection Molding Analysis, J. Korean Soc. Manuf. Technol. Eng.,
30:3 212-217, https://doi.org10.7735/ksmte.2021.30.3.212.

[6] Choi, B. J., Kang, 1. J., Jeon, Y. H., Hong, M. S., 2018,
Deformation Analysis for Injection Molding of Lower Stiffener
in Automobile Bumper, J. Korean Soc. Manuf. Technol. Eng.,
27:6 564-569, https://doi.org/10.7735/ksmte.2018.27.6.564.

[7] Kim, B. L., Lee, S. H., Kwon, H. H., 2021, Determination of Injection
Conditions for ASTM Flexural Specimen Using Injection Molding
Analysis, J. Korean Soc. Manuf. Technol. Eng., 30:3 212-217,
https://doi.org10.7735/ksmte.2021.30.3.212.

Eun-Chan Wi
Researcher affiliated with the Department of

Convergence Mechanical Engineering, Induk

(=

(M

University. His research interest is Machine

A
_

Tool, Precision Machining and Green
Manufacturing System.

E-mail: eunchanwi93@gmail.com

Min-Sung Ko

Researcher affiliated with the Department of
Convergence Mechanical Engineering, Induk
University. His research interest is Machine
Tool, Precision Machining and Green
Manufacturing System.

E-mail: koms0912@gmail.com

Yi-Seob Yun
Researcher affiliated with the Department of
Convergence Mechanical Engineering, Induk

University. His research interest is Machine

Tool, Precision Machining and Green
Manufacturing System.
E-mail: yiseob.yun@gmail.com




Eun-Chan Wi et al.

Seung-Yub Baek

Professor in the Department of Convergence
Mechanical Engineering, Induk University.
His research interest is Machine Tool, Precision
Machining and Green Manufacturing System.
E-mail: syback@induk.ac.kr

Joong-Bae Lee

of ILLUPACK Co., Ltd. His research interest
is injection molding and Green Manufacturing
System.

E-mail: illu01@illupack.com

Min-Su Kim

Researcher affiliated with ILLUPACK Co.,
Ltd. His research interest is injection molding
and Green Manufacturing System. E-mail:
illul3@illupack.com

Sung-Min Jang

Associate professor in the Department of
Mechanical Engineering, Chosun College of
Science & Technology. His research interest is
injection molding and manufacturing. E-mail:
twkjsm@cst.ac.kr

76



	친환경 소재로 형성된 에코 펌프 모듈의 사출 성형 해석 연구
	ABSTRACT
	1. 서론
	2. 에코 펌프 모듈
	3. 에코 펌프 모듈 사출 성형
	4. 결론
	References


