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The Study of Fingering Phenomenon in GAPIM (Gas-Assisted Powder
Injection Molding)

T2 ASe, oA, xyr?,

o= Jorge A. Tovar’

*H. P. Parkl, D. H. Kimz, K. H. Lee (khlee@utpa.edu)3 ,B.S. Chaz, B, O. Leel, J. A. Tovar’
lopFulstn A, SRR AN ST FEHFATIE,
3Manufacturing Engineering, University of Texas-Pan American

Key words : Powder Injection Molding, Gas-Assisted Injection Molding, Gas Penetration, Fingering

e AP u 9 AT AE
o) EA4 BA= Ql o4& B ARy ARE
< b Rurl e 2 A 28)o] A

ol
= =
£

10~30um®] ©j-$- w3k £
43t} o] 2 UubHQl FHolE oA ALE

== 150um AEo] el Hgte] Exl vl A
& b3 Qo) A F5e) Bebae AE 4
o X-&3ld 7t2=ALE ] & (Gas-Assisted Injection

Molding) 7|5 =2AREA Gl 4-8-38fo] A =n|
A, AR A e E At 7aE A9 ATt

oJFA L Ut} Tt EALEA 3 (Gas-Assisted

of BE8Y BT £RE F9
7beE Eeto] ST S AE U
A aFAe] AEE A

= '}I:“ T
A9 B5317} 7H538ke] EX]F 74 (De-binding)
28 NS Y e FHEE R o
gy o] Aol E EFsta BHS o]8-3
7} B IA A B (GAPIM)O D3-S m = T4
WS #eh A7t o] FH A Kshe] A Lol

gHAI7E e Aot
upEpA] B A E TR EAIEAA Y A ¢
A2 (Melt Temperature), 3= #}©] Z(Shot Size), 7}
2> ¢+2(Gas Pressure), 7}=A]AA|7H(Gas Delay
Time)?} 22 374¥W57} Fingering 2 7F=3 54
oo WA= FEFol thste] ol girt
2. AEEx & gy

= o

2.1, 7P EANE ] 2 AR
£ A3 of| A= Wax-polypropylene BFS1T] 2} 59
vol%Z &% SUS3I6L #TE A (Cetatech,

Korea)& AH&-8kAt. AbEA G715 %< Dr. Boy
AL A8 30ton¢! Boy3OMS ARE-815lom,
A7k F94S 917 Alo}71 2= TescomAho]
ER3000< ©]-&3f3itt.

i S

2 AgolA= F
AslA oA 7 8
FALE, Aol =, 2, FhaA AN
4709 AAFE 3o R o 19 Al
3F3ITh Table 16 ZH2bo] Q1Atel o
b glom, Fig. 201 32k¢] A=
@S vEhla Sl

Table 1 Molding Window

Level temll\);[:*l;tum Shot size Gas pressure Gas delay
1 150 °C 69% 6.21 MPa 0.0s
2 155°C 72% 6.55 MPa 02s
3 160 °C 75% 6.89 MPa 0.4s
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Fig. 3 Cross Section of Part
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Table 2. Process parameter rank of significance on

fingering
Melt T. Shot S. Gas P. Gas D.
Portion 19% 38% 9% 34%
Rank 3 1 4 2
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Fig. 4 Main effects plots on fingering
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Table 3. Process parameter rank of significance on
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gas penetration
MeltT.  ShotS. Gas P. Gas D.

Portion 14% 29% 16% 41%
Rank 4 2 3 1
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Fig. 5 Main effects plots on gas penetration depth
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