Polymer (Korea), Vol. 33, No. 6, pp 561568, 2009

Cl 7] ALSS0IM FHHIEIZE SHRYEE 218 M2 EL2] 84

Al - AXE T - Fay’
Meargidein 5 24, "AEaddsta NID§ 7 ]< e
(20099 5€ 29U FH<r, 2000 7€ 79 7, 20099 7€ 9Y A=)

A Novel Runner Design for Flow Balance of
Cavities in Multi-Cavity Injection Molding

Seo Ri Park*, Ji-Hyun Kim*, and Min-Young Lyu’

Department of Die & Mould Engineering, Seoul National of Univ. of Technology,
172 Gongneung 2—dong, Nowon—gu, Seoul 149—743, Korea
*Graduate School of NID Fusion Technology, Seoul National Univ. of Technology,
172 Gongneung 2—dong, Nowon—gu, Seoul 149—743, Korea

(Received May 29, 2009, Revised July 7, 2009; Accepted July 9, 2009)

EE: 29 Zehow REEE R O e w) AT 430 oleie v W) AIE SEe)
o AR AN S8 F0) Fasidh AME S8 EPUE HBES AT B 9 4
g R AeRL] 57 o

& 1g} AelEdlM ] SEAEE %8}01 olFofx)A| Hed] e} Alo| B
A 71skrERl w @S olFols °“* Eﬁ'di FRIEIZE 50 Bd@e 2% & Al AIED 55
ol w¥E SRl s A3 Bl fUS ol gste] AMIERY T RS adsiginy oo Fejel A5% #ude]
M A g mERd A, e AR e Algh ARE W AE olgsle] FMERE B 1%&31
o 50 dRE PR T ARESel w theA| vehdy] wiEe) A sl v aEeglt 48 4
e G v ARsglon AR 4 JXFE FRlE 4 Iglth ATF fdels FAF = AR A
2e w} SRS dlef AR whelM 2t wdsiAl Be ERleigint e, ofeldt Wt 2% vl A
HIEIZE 835 o] o] 7oA Sle-& ERlsigict AeAoR Agle] AR g7l ek 235 Bjle) fde

NEE TRFHE o) Frl oh- a4 Y-S AR WS B BT o Tk

Abstract: Small injection molded articles are generally molded by multi—cavity injection molding. The
most important thing in multi—cavity molding is flow imbalance among the cavities because it affects
the physical property and the quality of products. The cavity filling balance can be achieved by flow
balance in the runner through the thermal balance. In this study, novel screw type runner or helical type
runner has been developed for the flow balance in the runner and performed experiment and computer
simulation. Flow balance has been observed using various screw type runners for several resins such as
amorphous and crystalline polymers including low and high viscosities grades. Flow balance experiments
have been performed for various injection speeds since the flow balance can be affected by injection
speed among the injection conditions. Experimental results have been compared with computational
results and they showed good agreement. The cavity filling balance can be achieved by the screw
runner where the temperature distribution is uniform through the circulation flow along the screw
channel in the screw runner. It has been verified that the novel screw runner is very effective device
in flow balance in the multi—cavity injection molding.

Keywords: cavity filling imbalance, multi—cavity injection molding, runner design, screw runner, thermal
balance.
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Figure 1. Flow imbalance phenomenon in 8—cavity mold with
conventional circular runner.
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Figure 2. Experimental model and screw type runners for filling
balance.
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Table 1. Injection Conditions for Experiment and Simulation

Resin Injection Mold Injection
Grade MI temperature | temperature speed
(g/10 min) () () (mm/sec)
ABS 43(220 ¢,
HF 380 10kgy
ABS 12(220 €, 240
HI 100 10kgy 50 50, 150,
PBT Tribit 40(235 T, 250
1500. . 2.16 kgfz 990
PBT Tribit 17(235 €,
1700S 2.16 kg

Figure 3. Mesh for computer simulation using Moldex3D.

5

T

o] 3
HEFH H M2 Ao AR AR IS () SRAE
SELEX NA110ZE &a2< 110 ton, o)) AR 2610 ke/em?,
) AEEEE 300 mm/sec, 181 AFF A2 28 mmo|th
AR R uPAEA AR LGRS ABS(HF380—AE %
TeElo|E, HIN00—141% T#jo|=) 9 A4 212 Aokie] PBT
(Tribit 1500—AHE 1801 =, Tribit 1700S—2AE T80 2
AREBISIt A8 A9} nlAA 9 BEES vk, 3
7z3e] eRlei fgide] & A4Sl 2 Age] Bge] 7HE et
& T AEE FAF Qs

META Y MM, 7} $H]of upE JHZAL Table 1 U
Eft} gleh ABSS) PBTE AEREE 2H2) 240 T 220 CE 3
R, T 2= F3] 50 TR ik AEESEE 50, 150 I8
3L 250 mm/sec® tiekebA| o] sk AlES Tl whE Ain]
B 330 %E ) dsii £5sE FAlsk] AEEsinh

z} Fulgellre] FAENE BARY | Sl AlEAdsel dg =
Z 791 Moldex3DE AM-EIETE Figure 32 a1 93k vilE
BolFa Qlek e} HEre] Etv4] Fele] 3x4¢ 247
< oo aiM 20 Al 200 FdshA 2835k

A4 H EE

AT 2L BRI ME S 34 BEHE ] 9
al T A AR 23R 94 WU Hesled AR

U

4

uel A 563

F

(a) Screw type A

(b) Screw type B

(c) Screw type C

(d) Screw type D

Figure 4. Cavity filling pattern of ABS(HF 380) for various screw
types at 150 mm/sec of injection speed.
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Figure 5. Computational results of filling pattern for various screw types for ABS(HF 380) at 150 mmy/sec of injection speed.

Figure 6. Computational result of pressure distribution for screw
runner (type B) for ABS(HF 380) at 150 mm/sec of injection speed.
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Figure 7. Computational results of temperature disribution for various screw types for ABS(HF 380) at 150 mmy/sec of injection speed.
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Figure 8. Details of temperature disributions in the various types of screw runners for ABS(HF 380) at 150 mmy/sec of injection speed.
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Figure 9. Comparison of temperature distributions in the cross—
sections of circular runner and screw runner (type B) for ABS
(HF 380) at 150 mm/sec of injection speed.
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Figure 10. Velocity vectors in the cross section of circular runner
and screw runner (type B) for ABS(HF 380) at 150 mm/sec of
injection speed.
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1500), and PBT (Tribit 1700S) for various screw runner types
at 150 mm/sec of injection speed.
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Figure 13. Cavity filling patterns of PBT (Tribit 1700S) for various injection speeds (Unit: mm/sec).
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