AL FUAHA 224 A2E (2007 23)
Journal of the Korean Society for Precision Engineering Vol.24, No.2, February 2007

Ct7HB(E] AtEEE0lAM A2AEH TPVE X

=08

BHEY’, ARS", ¥, YgdE

Filling Imbalance of Elastomer TPVs in Injection Mold
with Multi-Cavity

Dong Yeop Han*, Yun Suk Kwon**, Byeong Su No**, Yeong Deug Jeong#

ABSTRACT

Recently, the study for filling imbalance in thermoplastic polymer has gradually been increased. However, it
is hard to find the researches for filling imbalance of thermoplastic elastomer(TPE). The experiment of filling
imbalance was conducted for the three kinds of thermoplastic vulcanizes(TPVs) in the mold with geometrically
balanced runner system. In this experiment, the effects of the melt temperature and injection speed on the filling
imbalance were investigated. To solve the filling imbalance, Runner Core pin(RC pin) in the experimental mold
was adopted and it's effects was tested. In this paper, we present that the insert length of RC pin is dependent

to each polymers for optimal filling balance,
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Fig. 1 The filling imbalances in flow analysis
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Fig. 2 Filling imbalance due to non-symmetrical
shear rate distribution
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Fig. 3 Decreasing of filling imbalance by RC pin
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Table 2 Experimental conditions for injection molding

Variables Unit

Range
Melt temperature T | 190, 195, 200, 205, 210, 215
Injection speed c/sec| 21.0, 23.7, 26.4, 29.1, 31.8
Length of RC pin| mm | 0, 5, 10, 15
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Fig. 4 Experimental mold
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Fig. 5 Schematic diagram of runer core pin
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Fig. 6 DFI according to melt temperature
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Molding at each step according to melt
temperature
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Fig. 8 DFI according to injection speed

45

L2K75BKS A9} 7 ¢ DFI g2 ¢ 10% W9
o @& Uegoen, AlEsErt F7F 845
DFI @& 47 Zaste A8S JelyAcl B0l
9 BSSI £219] 4-$-& DFI gol < 2% Wiel9) gt
£ Yehdith AlEEETF 23.1a/sec Ol E oA E
DFI %] F7kste ZE%ES Yetuied oxne
$=E Ak(Short shot) A FZ A 23 Ao Pot
Ho, 23302 AlE4E0 Y ¢S Eria
4 FA9e g8 AY e Ao ey,

4.3 RC pin ZoOlof utg &M EJ8T(DF)
Fig. 95 TAXE 200CAIE4 T 26.4cu/sec

AY RC pin®] AYdo] Wsk(Fig. 5 FR)ol w

€ 7} A4 DFI9 ®gg Ve aZog)

1 L2K75BKS B B70 @ B53

Length of RC pin(nmm)

Fig. 9 DFI according to Length of RC pin

L2K75BKS +X|2] 7% RC pind 4Qolrt
Omm¥ 9| DFI #to] 8.87%E A¥ TPV A3 7%
£< DFI 3¢ veldgon, smmollAE 5.76%2
22807 15smm7tA] 8.11%E AL 2718190
B701 X Al RC pin® HNYZol7t OmmYHy
1.41%, 5mmol A= 0.88%= 743t} 15mm7tR|
2.77%2% %7819 ch. B5SI A9 A E RC ping] 4
dZdol7t ommY ™ 1.10%, SmmoAE 048%E. 7}
4 2Z& DFI g Yelz, olF 15mm7}tA
2.85%Z F713t T olE 71EY drlaA £RE
ez 3 A7dne vim FL2u, DFI gtoll Al
gk Ztol7h Q1E ¥ HIL FASHA JEig”

RC ping AY3A $ke W] Ago niag
} RC Pin2] 4 ddol7t smmgl A7 744 % e
DFI &€& Jelllen LIK75BKS $X9 A%



VER - AES - =T -GS EIAYIHEA A4P Az

oF 3%, B70I =219 H ¥+ < 0.5%, BSSI %9
A9E oF 06%Y ZAL2EIFHI AR B70I L
B551 A9 A% RC pin AYog Q% Firas
7} 1% ol3tZ o}F A& & 4 Ut} olF &
Fe grtaA Eelag ARE Yoz M ES
o 80%7HA NAAAY 7]& A7 e gE A
2 #A g RC Pind AYZoI7F 5SmmY W 23}
Auod Yoz EXg Aggol 2y AR
o By FAR HEE YR FIAA I}
3 %2 DFI &€ Yehils Aoz AZ4dn 19
ool Aae AFAE B0 ©Ee Fe 7
AETE AYUol7t DFI ol olxE G o
M FF AFE 79 g Folch

det2EH TPVOA RC pin FY22 s 4
FEo FAQ 9 & WF9 NHEAE /)
87l ojgl g Aog AL, o] TPV X7}
e ¥8 grtaA £Ad b8 & 548 4
BEZ o2 s v ¥ DFI & #+ °
o e ZAdgtn Azdd.

5.8 B

E AFdAE Msiatdes #¥8 2E te
AHE] A& F oA det2ED TPV A& Wiy
02 H¥zdd W& FRALE, AEE5EE A9
HEZ digoq, 34 279 i & wedez
39+E RC pin 28 T2 g AFE ol
A8 AEATE FYsto oSy T F9 A
g 28 F AN
1. TPV A9 24 EFEEE FALEI &9}

AFE 28193, PP o] HL £ BsSI,

B701I, L2K75BKS A €22 @A Jerwrh
2. AEET Z7lo) teEl A EFYETE 2% oUR

#aslgoy, FALEC A% o9 Hroe

a2 J3=7F A Jeldo
3. TPV FA 94 RC pin 4oz A A &

Yz MHadE AYdolZt Smm 4 o v}

A A JergTh

HOEH

1. Lee, S. J. and Lee, K. J, “TPV of characteristic
and application,” Journal of the Rubber Society of

46

Korea, Vol. 29, No. 4, pp. 305-308, 1994.

2. Do, I. H and Kim, B. K. “Thermoplastic
Vulcanizate,” Journal of the Rubber Society of
Korea, Vol. 29, No. 1, pp. 48-49, 1994,

3. Kang, J. S. and Seo, H. S., “TPE of characteristic
and tread of development,” Journal of the Rubber
Society of Korea, Vol. 5, No. 1, pp. 16-30, 2004.

4. Beaumont, P. J. and Young, H. j, “Mold
Filling Imbalances in Geometrically Balanced
Runner Systems,” Journal of Injection Molding
Technology, Vol 1, No 3, pp. 133-143, 1997.

5. Jeong, Y. D, Park, T. W. and Kong, H. P., “Easy
mold design for plastic injection molding,”
INTERVISION, pp. 224-227, 2003.

6. Je, D. K., “A Study on the Filling Imbalance in
Multi-Cavity Injection Molds,” Department of
Mechanical Engineering Graduate School of
Pukyong National University, pp. 34, 73, 82, 2006.

7. Beaumont, P. J., Nagel, R. and Sherman, R,
“Successful Injection Molding,” HANSER, pp. 58,
63, 71, 2002.

8. Auell, P. and Bailey, M., “Effect Thermoplastic
Material Properties on Mold Filling
ANTEC, pp. 3495-3499, 2002.

9. Beaumont, P. J., Nagel, R. and Sherman, R,,
“Successful Injection Molding,” HANSER, pp.
36-37, 2002,

10. Han, S. R,, Kang, C. M,, Han, K. T. and Jeong,

Imbalances,”

Y. D, “A Study on the Filling Imbalances
between Multi-Cavity in Hot-Runner Mold,”
Journal of the Korean Society of Precision

Engineering, Vol. 22, No. 9, pp. 174-175, 2005.

11. Je, D. K. and Jeong, Y. D., “Filling Imbalance in
3 Plate Type Injection Molds with Multi-Cavity,”
Spring conference KSPE, pp. 300-301, 2000.

12. Jeong, Y. D., “Development of New System for
Filling Balance in Multi Cavity Injection Mold,”
Transactions of Materials Processing, Vol. 15, No. 1,
pp. 42-46, 2006.



