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Simulation of liquid.crystal polymer injection molded parts
with thin wall and multi holes

Man Suk Chung and Seong Hun Kim
Department of Fiber & Polymer Engineering,
Center for the Advanced Functional Polymers, Hanyang universily,
Seoul 133-791, Korea

HT AR Ade F£ FHoR olF FAE @Iy 2 wex A Ao
5o Egxd BF 4% BF 877 FHIR Aok vA AFEA E 8 (micro
injection molding) dr#e] A& & AT PAALE AY LA AEE WS 53 &
¥ F% 54E Ak gx, YEAY £¥ dAYUY FFoz ALY xS
AAZE, FAZE 2 ANFAAALE 7HAk 3t 8 F29 vAAE 4HE Al
Z2E AT HA 71T BTy dF L 1 FRTE Yd 7tn 3 HAER FX A
AARAL o8 O HIREE F7ME & U B A7 E AAEAEE AAEA =2
I3 Moldflow& o] €3 wjAAlE A8 CAE (Computer-aided engineering) 4t
EAE A, 2 4T Agd ZEE wAHoln 2 AAZAY HFo]
e oz 1 A Ay= AFRENZu e AAE, chip carrierse RE Soj
g8 £ . B A7l Ahgd 29 45 mm X 37 mme] IAAE Hgoz
2 mmX1 mme ALY fe] 7IZ 2 mm, AZ 1 mm FHoZ Y ot 53
A AFuE2E 88§ K54 W S5 B2 E3F AFLE 23 9ol B

O AL AFEAAEES AN F 3, ¥ warpage 2AH EL FEEE VA
o, 75 E4E gAY HAus ASAEES UE F ded, 2 A7 E CAES
183t O3 d HAF mER v Z+ BEgAe HA, AdE&EF F5EAE A
st A nEAY EFE G A A E Y4 E FHE AT

E AFAE Tadmors e ‘fountain flow mechanism’S =38t &8 o)
o] AvEE Y do FEAHE Fdsdr) 3 AEEo] ¥ g oA

ol
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Tor, 24 E

A
HAzolEE& E3A A4 dolge 3 A EA(Extrapolation)¥}  No-flow
temperature©] & =43 AU EIU Z meshollA e FHEe AGE, ST EE A
& AAEAL &

% 9] modelingg 3 A1717) 918 MoldflowAte] Moldflow second model$ ©]&3t
E,

3. MimAAE 2 0F

TANX  Figure 13} Zo] 45 mm X 37 mm7#ZA9 AAZE FA4 05 mm
2 %o 2mm X 1 mme FHE FUHFoE HFEA, Figure 29 2o] &
A3te Q4 (element)E &3t A5 UIdEF A4 ZEARE 47 ALE

rfoxR
Mo rir
&

YATL FE2A B 43S Foz AAEAY AF 4 Q8404
E &5 Adg, 4459 EXIHE #5389 FEAHE Fod8 B3, AF
719t 8, gated X9 5 5& AASE Ao uF Y B AFAAE
124889 Z+ 248 samplingdle] Z 849 Ad&y HA JFHALE AUEAE
53 dolni fExATY AoEY YXTFol dis mAstaa I}k zb elementE
2359 sampling 331x 3 39 element number: Figure 1o eIz $4
gate 1§ B39 AEsE e W 1R SIS Adgo] dBste RS Figure 33 3
o] §&Ho] FUHE gate 19] vlZ ¢Zo|t} (Element number 28). ©] wjo] Ag&
o] HIX = 40000 1/s0] Sz, ¥ AGy nlFAZ QQeo FxE 300 Pa- solA
Alztste] HnAgES vdetded], 4L A9 0 Pa- soll 7M. (Figure 4) Gate
o] ut2 YEol7] wio)] 13EL 54 (05 mm)e 20 %& FATH EgHo] #¢
Hu gtk oJAE Ed 2F T JEZ £§Y0] So & o nEAR AL Y
(runnen)® FHU1E] (cavity)o A o9 & AdES FPsA Hz, o] i 88 2EA
AFEES o] Adgoez Tv|gtel & F WFo= wigks A "o waA %79
$he 2E7F E€FE 2 AT E Z7] WEd ¥ Agy S ol xv) Higo)
@A A, 23 27 wod o 1 AIES LEAY &3 dojus ¢ 2
TEHLE Qs wE 437t JPEY, 85 Ho] WA element number 1010,
784, 253 Z47te] A gd HAAPE BEE JEUH, Table 13 22 °|AE F3HH
B gateld 71712 element 289041 E AG&o] FTAFH, R nyAF=
Zt 940 {3 HEES YolAx, Aol F/HE S ¢ Ut ok BEe EUt
24 At AdE&(shear rate)o] F7HETE ' Padted, oA hEd
Z7tel wel st gAaskE Aotk BE nERY QS A HYE 10 ~800
Pa - s9 WA, element 1(Figure 5)9 AA9 H9= Wi¥Y AN A3 AEsA
“short shot"olY Z =l ksl A7) 4h. 28y gated XS w3 o] gate2
(RAFS] FHARZ)NA F289, o do AadE&x WAL Figure 6 3 oA vl
A 5 FAALHE FAA "ok
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4.4 &

o34 utde] AEAHFE Az Ao, nylonF el W8 LEAAMEE short shot
@ato] Yojut AR 2 A& oQT, BT ARIRTAS AHEHR P4 AEA
ol durstAl olFol R, gateZ&E 7H7HE RelME dd&ol Hdl 40000 1/s
A A&t gated] A FOIAFE 1900 I/s7hA #A AL, 133 30~50%=
22N gRAFZ AW v e AE 4o BodUt AYEN F
A7t 2852, AEAEE FANN nstFol AAse HFS HojAL, FAHY
o ol g EAst e AEAY EFYSFE 18Il FAAAY dEd F=A
w2} 47 short shot @) TAY 7t AN 53 FEW EEF element 1
A Hegol 9 1/s AEZ FolFD, Hex Hdl 3000Pa-s 7HA FestH 13t
2% 70 %4 Ho] 48§ o] o|FAXA &Fy] WEY o] RN FF& F7tet
ZEAET A7 HAnk. aHBR, AoEe AAH loid FAKFEE n ok
drd 2 FANAY gate2d Tt FWL A YU Ao AHE 42
& ooz iR YolME AF FA AEE AAsE Aol wFAsHY
=
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Table 1. Shear rate, viscosity, and frozen layer of each element

Element Shear rate range Viscosity range Frozen layer
Number (1/s) (Pa - s) (%)

28 0~ 40000 300 ~ 0 30
1010 0 ~ 30000 300 ~ 0 50

784 0 ~ 2500 450 ~ 30 50

253 0 ~ 1900 500 ~ 100 30
1315 0 ~ 100000 720 ~ O 10

1 0~9 3000 ~ 1000 70

-289-



1318

e v e I s B e SRR 3
e e s I R s B %

B4

e s I e e o
®sats 2 3

oL I e s e e 5

o s R W R e R
210

I e e e e e W

I U U W N O O o

1 28 Prks
oa:e 1
Figure 1. Elements of sampling for Figure 2. Shape of thin wall
simulation and location of gates. (devided elements).
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Figure 3, Shear rate distribution across the Figure 4, Viscosity distribution across

cavity (Gate 1, Element 28). the cavity {(Gate 1, Element 28).
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Figure 5. Viscosity distribution across the Figure 6. Viscosity distribution across t)
cavity {Gate 1, Element 1). cavity (Gate 2, Element 1).
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