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Abstract: Molding conditions can be described as factors that determine the quality of a product obtained from injection
molding. Many studies have been performed on the injection molding pressure, injection temperature, packing pressure and
other molding conditions related to part quality. However, the most accessible factor among the adjustable molding con-
ditions during actual injection is the injection speed. In this study, we simulated the variation of the physical quantity accord-
ing to injection speed and performed experiments to understand the effect of injection speed on the actual product. A CAE
analysis program (Moldflow) was used to simulate and analyze the results using PC and PBT for two models. In order to
compare these results with the experimental results, an actual injection molding was performed for each injection speed,
and the correlation between simulation and injection molding, especially for the shrinkage of the molded article, was dis-

cussed.
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Simulation and Experiment
1. Study model
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Figure 1. Two study model and dimensions (Model-1: Plate
model, Modle-2: Hole model).

Model-1 Model-2

Side view

Figure 2. 3D modeling of study model and mesh generation for
computer simulation.

HISICF. 3 WA e T2 Y B AHeE A4
HoFS 3111 glo] 7| EA el 8% 522 o] 3ly] 2o, &
WA R e 2719 Ay AR el At Sol £
Aol & o BAR 95 52 4% T > Uk

Figure 2¢] 3j4& Hif_ B Ao A ARESE mdo] A
(mesh) FAFT} Alo|E W AX2 S el ot Al
dual domain® 2 ZFAJ3} o, Al xi] AFEEE AE =@yt
QA AP, A, Ao E HokE Bl ShAo] AL
ahick. ol sz} A4 AkE el vl B4S Siat Aol
Model 19] Z$ & Q4 (element)?] = 15,1267 o],
Model 29] 3¢ & 84 47} 14,0067] o]t}

2. Materials
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Figure 3. PVT diagram. (a) PC, (b) PBT
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Figure 4. Shear viscosity curve. (a) PC, (b) PBT
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Table 1. Information of Materials Used in This Study
[PC]

Item Method Unit Value
Specific gravity ~ ASTM D792 - 1.2
. gr/10 min,
Melt index ASTM D1238 300/1.2 ke 14
[PBT]
Item Method Unit Value
Specific gravity ~ ASTM D792 - 1.3
. gr/10 min,
Melt index ASTM D1238 235/2.16 kg 11

H 34 U Ao AR 2= T 7R &, Polycarbonate
(PC, TRIREX 3022L1-12, SAMYANG)2} Poly Butylene
Terephthalate (PBT, TRIBIT 1503, SAMYANG)Z A3
t}. Figure 49} Figure 59 & @ATtof] ARE3E = 2|9 PVT
Az 9 AGHE=E Ve doh 184 dee 257 52
22 A W E(shear rate)o] F52 Fo|E7] wiof 37
9] 2roA Aek P E| WE HE=E S5kt Table 1
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3. Injection molding condition
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Figure 5. Injection molding condition for simulation and
experiment.

Figure 6. Picture of Injection molding machine used in this study.

(b)

Figure 7. Mold for experiment. (a) Mold for Model-1, (b) Mold
for Model-2

Table 2. Information of Injection Molding Machine Used in This
Study

Screw diameter ¢ 32
Max. Injection Speed 400 mm/s
Max. Injection Pressure 202 MPa
Max. Packing Pressure 161 MPa

Clamping Force 110 Ton
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Results and Discussion

1. Simulation results
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(d)

Figure 8. Flow pattern according to injection speed. (a) Model-
1, PC, (b) Model-1, PBT, (c) Model-2, PC, (d) Model-2, PBT
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Figure 9. Temperature at melt front according to injection speed.
(@) Model-1, PC, (b) Model-1, PBT, (c) Model-2, PC, (d) Model-
2, PBT
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(d) )
Figure 10. Temperature at the end of filling according to injection . .
speed. (a) Model-1, PC, (b) Model-1, PBT, (c) Model-2, PC, (d) Figure 11. Deformation according to injection speed. (a) Model-

Model-2, PBT 1, PC, (b) Model-1, PBT, (c) Model-2, PC, (d) Model-2, PBT



322 Soon Yong Kwon et al. / Elastomers and Composites Vol. 52, No. 4, pp. 317-325 (December 2017)

S5} 2 55 $EAT LEAL A1 25} FUR
& skl @ 4 Qg

Figure 108 AF% &=0] 112 412 92 A 4FEY 2%
BRIt AE £E7F LY, AoIE v S B
©) L7} o) ol RTHPCE] F$ 30°C o4k, PBTS] 7
10°C 8)). E3F AL S} WSS ACJE 2H
7 2A) 27} shed), ol 21 Aelt Alzto] Fonz,
AO|E Rel= AE 250 A9 {A AL g o4 Hrt.
Ao g2 yehd 99 F 7HA] =83 (Figure 92} Figure 10)
£ 3l & = Aoz, JiuE WY Yt 225 A%
A &7} 2Tt A 9l B & ot ol 24 of
Hel yrtew ol Lx WA} /Y A HE Welh 2
Aok AL ool

Figure 112 AHE S50 012 A12 92 A J3E9| W3
°2,X,Y, ZA BEFe W3S a2t F wFolt. o
X, Y, ZZ0|A 0 ¥E ans Fste] 2T "ol oy
WEfo s o]fo] F=AE e & 5 e AR

AEEE7EEESE WYl § ARE &4l skl PCY
3%, AF HFFHEA 71%)2 | mm o|joln, PBTE 7
$ FFo] ol dojut 2 mm oo WS Helth

220 E $5E 2ol W AHIE QI SH5(EARAL &
A) W2l vAAA +A(PC)t 24 44A(PBT)S] M
Aol 7} At}

e}

r.?L' rlr

2. Comparison with simulation and experiment
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Figure 12. Injection molded specimen for PC.

Figure 13. Injection molded specimen for PBT.
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Figure 14. Variation of deformation in simulation according to
injection speed. (a) Model-1, PC, (b) Model-2, PC
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Figure 15. Variation of deformation in simulation according to
injection speed. (a) Model-1, PBT, (b) Model-2, PBT
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Figure 16. Variation of deformation in experiment according to
injection speed. (a) Model-1, PC, (b) Model-2, PC
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Figure 17. Variation of deformation in experiment according to
injection speed. (a) Model-1, PBT, (b) Model-1, PBT
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