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A Study on Injection Molding process for Manufacturing about Blower—fan

B. K. Kim(Mech. Eng. Dept, DEU), B. H. Min(Mech. Eng. , DEU)

ABSTRACT

Injection mold is a manufacturing process used to produce parts of complicated shape at a

low cost. Many factors affect the quality of injection molded part during injection molding
process. A study on the optimization of injection mold is progressed by using a simulation
software like Moldflow. Filling, packing and cooling phases of injection molding processes are
analyzed according to the mold design considering the shrinkage of molded part, the degree
of filling rate and the wearing of a mold. Taguchi method is applied to analyze the
significance of processing parameters and the dynamic characteristics according to the
variation of processing parameters. From the results, the mold temperature and packing
pressure influenced strongly the shrinkage of injection molded part.

Key Words : Shrinkage(5%), Injection Molded Parts(A}& A} 8%), Filling Analysis(3 A #4), Packing Analysis
(230 A), DOE(E B A H)

1. MB A89 FA, AEAY FH2A Fo] Eg¥e=
o] FolA v Ale HTt.

ZalrEe AqARog MR Zol L Y= E3 AEAdEe Fa d | AFdAN 2= £F
A9 duz o 1/3 Ax7L ASHE™-A s & AEo) AR A& FEY ot} sty
Aol m glak. AP YFAHL AFE vEe BEgM fAFez AFHASE de dA A
2 RPsin ggs Sag28 HEES AR G F T oy ofgg uld St gt 4t 48 A
gloy 7Y A=t ¢ e nER As9 A go e AEAHETA, AUEY AFEEH, 75
22 A A7), AR} AFL BEEO: FYAEY of T3 JrE o MEE $dd AIygsio] o3
ke ol227A AP 84L& UL b gk, 712 AZ golAL £FTUe 7TE9)
T . 7led 2AF qEY nHLsd @ APZEE 7IFo 2 ARt AFE £2oh
g Al2AZ Yo% p-meter HYY AYEE Q3= Wyl mel BAYS 2Y 2 FA AU Ase
AFEo] YA A ZHUE AA 8751 AEA 8 FToll TF ALE HAYAYEZR
k. olfd AEFAMATA Td AAT AT ASLAE dety $FEAY ALF A+ F FA
F2& ¢V d8dE AIEAEY A B8 ¥ E9 ol 87EL ¥ EA4s g4 ¢ FA HA}

AE] A& om A&7 ¥, AEFE.

- 316 -



g £017] 93 1 AVERZ 7HE AETEE o]
£33t AFLE Aitslieisla den A&7)d 9
3 diAxdg 23 5 3UE ARE F, 22
ALg B8 Al AYFA A 4FE X FF
UEE SPUTE FHso AESx, B, B
"]Zl, WAL, FALE F& 23 AH oo
A2 ETAE A s RdY e SPAFR
TRAEAY FEUFY FAJA Aloj9 #AE =
317 A% mdyge] dasin, 38 £ Y&
22 B @4 oA 8 24, 49
dolejahy MY 4¥3 =4, ?ﬂ"o“ﬂ’ﬂ«] i
£ Ago 2AF 333 =Y ¢ & F yed,
2 a7 483 2dE 483y HL 4y
L 39 2d, JAFY2Y 2d F FAFHY #Yy
Q3 2dE A,

AZAHEEE FHZA vadyez wedie
2 Z IHzxFAY nAFgolY A5 A¥E 119
sojof gt ol g 3 EHE =5317] A
= B2 49 347t dedez MAd EPEg
Eo i EAEHE 58 2o F9% AAE X
Hati, A AAES d7A o 9T 3
HIEE AR HAdE S nejstdaNE 43 %H‘-
Eoln HFHoz F z—i?l G7AEYE o A
Z2d Hag HHY AAE =&},

E =8dAe AEsd4dA4AE 2o A ge)
1884 CAE(computer aided engineering)7}®-& &
239 n ANEFolAETRZE Moldflow A4 A
Edoe 4, B, & uigoz AEAHYEFY
FEH L PP, ASPYEITHNY F£E2E
HAassl7] A 7R APAYYES AHEslo
AL, 59 oxXe Fo# QA £ 5 F
ATAY BAFTAC) 39 e 9T 24
stix} gt

HEE HYFEL A5 £39ez AL AEA
PFT4E& B3 AxHo £ W JAFY FZ=
TAYCE ojFoH glom £FT WAL JiTH o
¢ AL 7] A £5 e AR A=)
FrAlsjolop ste] A71AHQA Ao W& FFAY
obe] iy 9 RE 2 iR FEZ 13
4 %4 24 & d& AP L et &

*'1"’

r._4

rf

ﬂllﬂl FJ rx

=

$ERL AEHY Hed QoY REY AR,
Aol 47 2 4 @5 79 & dE ARE
& AYse, $5¢ HaE Zol: FAZAL

E&37] S8 dPAYE ol g3t g,

2. M2

B dFoMe A £5dez Y AEHET
FE B3t Azsy £Fde AANYFTzE B4
o2 olFoA glom £FAL A% Az
7] W& 55 B HAY A=5t 'n'1]5]°1°l= 8}
o Z71HQ Algo] wE HERY ofy 2 >
BEe wye AY F de AN S 7}1#°lc s
. AA A dA 97 E ANEFHH =7
Moldflow AZEgo]E AlL3dle EANHE 43
3t
NFAA ¥R a7HE 34 2 WFH 5 o
yq 4A& ‘%_i." Al717] A8 22 AT %133
Holgtov, ddFAd s o]FofA e Felxry
ArZo g3 AYAo TAGE, v LAY, AEA
Sof Agd aAE RS 4 Yot Fig. 1
S $EAE 2EYF Ao}

Fig. 1 Solid modeling of a blower fan
3. AlEaflo|M a4 uby

Fig. 194 vehd o] AEFL EUE HPAlA
AFES F5& ASHY ANEHIH =74
Moldflow& Al-&3te] HNsiglem, $Fd F
Hd,oBgh, 33T AN dstd HA¥F =49y
o] 3x¢o= P 2 2dHo] Fig. 14 B
Ad. o] 2P g vigez F4, B, WL @
AE AA £5 W e Pt

747kl ¥z Moldflowdl o] d¥zg &
AZ AF2AEA 7P 4 gExdes 2
L&, FAXE, FAAZE, B, BEAL, @7
AZE AAstAn. 4Edate AHEE Az B
BANE HgoR 27HE AU A WA
dAsaen, Axd 64 TAEFA disd

- 317 -



Moldflow AZEgjoloA AL&g AA| gho] +&Fo]
02 1<l 2 &9 A$ol st Table 1o e}
1} glen Table 2& AojgdxE veliu U
ojm 67§ Nzt WHEAEL vty ZHFEAU.
AojAzg  HAsr) 9F WS HAuFE
L(2'=37), FEAAE A3y 4 9&F Au
e L8 AdIMed, dIxde F
18X8=144 7}A|t}.

|

Table 1 Control factors and level

Level

1 2 3
Mold temp.(A) 60T 65C 70T
Melt temp.(B) 285T 290T 285C
Filling time(C) 2sec | 25sec| 3 sec

Packing
pressure(D) 148Mpa { 149Mpa | 150Mpa

Packing time(E) | 4 sec 7 sec | 10 sec -
Cooling time(F) | 8 sec | 15 sec | 22 sec

Control factors

Table 2 Noise factors and level

Noise Level

factors 1 2
A’ -4T +4T
B’ -3T +3TC
C’ -04% +04x
D’ -1Mpa +1Mpa
E’ 2% +2%
F’ -4% +47%
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Table 3 Analysis of variance of SN ratios

Contribution

Factors S DOF rate

A 0. 5661 2 0.2830 39.46

;] 0.1237 2 0.0619 8.62

[ 0.045% 2 0.0228 3.17

D 0.3745 2 0.1873 26.10

E 0. 0683 2 0.0341 4.78

F 0.0788 2 0.0394 5.49

e 0.1776 5 0.0355 12.37
Total 1.4346 17

Table 4 Analysis of variance after pooling

. Contribution
S F
Factors Do v Fo rate
A 0. 5661 2 0.2830 0.4901 39.46
D 0.378% 2 0.1873 0.2985 26.10
e 0. 4940 13 0.0380 0.6460 34.43
Total 1.4346 17
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Fig. 2 SN ratios according to the combination
of experimental conditions
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Fig. 3 Shrinkage of molded part
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