’i) Check for updates

SHA|AH ZSHS|X| H273 HM4Z pp. 13-18 2023 8%l ISSN 2713-8429(Print) ISSN 2713-8437(Online)
Journal of Power System Engineering https://doi.org/10,9726/kspse 2023 27 4,013
Vol, 27, No, 4, pp. 13-18, August 2023

Zl

=
S -

00k

AMENE AIB0|MES 0128 W2t WMol 7
2|=st0l met o1
A Study on Moldflow-based Optimization of Filling
Balance for Cooling Fan
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Abstract : Product quality in plastic injection molding depends on process parameters. In particular for
automotive cooling fans with a complicated shape, uneven filling valance is a common issue. This not
only decreases product quality but also leads to noise and vibration during operation. Therefore, this study
evaluated the filling balance of the cooling fan and quality improvement using a simulated approach to
address these drawbacks. To analyze the effect of different process conditions on filling balance, the
deviation in filling time for each blade was assessed. As a result, the best filling balance was achieved at
a gate diameter of 2.0 mm, a flow rate of 120 cm’/s, a melt temperature of 300C, and a mold
temperature of 90°C. Futhermore, flow rate was the most significant factor with a confidential level of

99%.

Key Words - Injection Molding, Filling Balance, Filling Time, Moldflow, Hele-Shaw Flow Approximation

*t Z-2] 4 (https://orcid.org/0000-0003-2456-2000) : 1=, F  *F Jae-Seob Kwak(https://orcid.org/0000-0003-2456-2000)
Astn 7 AZER I AT Professor, Department of Mechanical Engineering, Pukyong

S National University.
E-mail : jskwakS@pknu.ackr, Tel : 051-629-6139
mail : jskwakS@pknu.ackr, Te E-mail : jskwakS@pknu.ackr, Tel : 051-629-6139

*] 4 8 (https://orcid.org/0009-0004-5461-2309) : T 221, *Jae-young  Lee(https://orcid.org/0009-0004-5461-2309)
AW 7AFE JATAE Graduate student, Department of Mechanical Engineering,
*0] 4 & (https://orcid.org/0000-0001-8771-1996) : A7+, 3 Pukyong National University.

Agstn 7 AZEE 7 AT *Jung-Hee Lee(https://orc@org/OOOO-f)OOlT8771-1996) : Resear.cher,
Department of Mechanical Engineering, Pukyong National
University.

SHA2HZUYX| 273 M4z, 2023 83 13


https://crossmark.crossref.org/dialog/?doi=10.9726/kspse.2023.27.4.013&domain=http://kspse.org/&uri_scheme=http:&cm_version=v1.5

1. M E
NEAGe BT W) T2E A AFLS
AT 5 glon] Aol wFo] vl A

E , 27 9ARl oinl
AR SZAH Hlgo] FIHE=
7b A ET? webs 7)s BEe N g
aFA AE AFel ZARE AT
&S AlFtets Aol EuAd ¥

71%58< H2Esta A3 A
AAA HF Fol
A &sHA gt

oH

O R )

>

= 5
EAY @dol vEhdtt 53] AsAk I Wz
W o] 17)FA FFolWA 55T A4S
HT5 AClES] AX7F FAH A7) Wi F
2 BdY dAo] RIWAHEHA HAE I, o= AF
o FAAS} EA®E b} &4 A &5 2 X
5o el ARt o]HF EAHS s =
POl F2 TS fste VEtsky dA 9 AlE
gold 7HE 883 tho dFEe] MPHT
At

Wilczynski®t Narowskit 1 B3 O)s

oy 7FR Ay Al2®S ARgsA ZHH3 dF
% 2¥ 33 wiadassE HAFs e
= A3E =&Y Tsai 52 PVC ALE
fr5ald AlE# ol A3 Taguchi A3 A
MAsts B
& A=
oA &§ A9 X7} Holus NS 10
/s AFE £EZ A AT Xu T
nola2 AFE FH AE FFAA AREE
%7 Fo] AolE = Yoz FX9HE
< YAt

AFNAE AFEAHE Al 2EHY AsA
Wz A S 213 Moldflows} Hele-Shaw

2 (2
[ A

14 SHANL2RSSYX| H27H M4z, 2023 84

5 2AME RO blded] £1 FUS W
& 0T S BA BT B E
blades] 574 AN FANNE 712

SN ANOVAE &83l 7+ Axfe] H3F

EAA FodS 43I

M jo o ox %
}I_‘

o

2. MEsMS Q5 DY

AlZgold =A

Fig. 13} 2] =A| hub, blade, ring®] 374
Atk AFEAEE A FAY hubE
M2l blades T3 9 ring
sEo] Yetdt. webx 3 9E
2t ZZRAA7E B A HH, 27
AA = 8] Z} blade2] FA9F AFo] EH
o Aol 2HdTh
£ dAFoME Moldflows 83 X344
WS B WA W #Yd X9 FEAE F
FAZI A ok AlEEoldE s Hed W
+2h $580, 78.2 mmo|T}. vd
H2E EZ
FAEE Y
Adg 4

A% e AR

N
d

R
£ —
R
o
:Ll

z
o] olgkolu}

Fig. 1 Schematic drawing of cooling fan
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Table 1 Properties of Ultramid A3WG6

Properties Value Unit
Melt density 1.16 g/em’
Melt mass flow rate 47.8 g/10min
Mold temperature 80-90 C
Melt temperature 280-300 T
Maximum share stress 0.5 MPa
Maximum share rate 60,000 1/s
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Fig. 2 Schematic drawing of 3 pin point gate

Measurement location

Fig. 3 Measurement location of cooling fan mesh
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(a) Best fit of filling balance at A1B3C3D3

Scale(500 mm)

Fill time = 19.02[s]

I 20.74

Scale(500 mm}

(b) Unbalanced filling at A1B1C1D1
Fig. 4 Simulated results for filling balance
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Fig. 5 Main effect of filling balance

Table 4 ANOVA of filling balance

SS DF MS Fo
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