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Variation of Mechanical Properties on Polystyrene Elastomer
According to Injection Molding Conditions

Seong-Ryeol Han*, Joon-Hyung Kim**, Seung-Gyeong Jeon**, Yeong-Deug Jeong#

ABSTRACT

From the past, most of the studies about thermoplastic elastomers(TPES) have been conducted for theirs
compounded materials and morphology. However these studies do not directly affect on injection molding
processing. Therefor this study is focus on the variation of mechanical properties on TPEs moldings by
increasing injection molding conditions which included injection molding conditions include injection pressure,
holding pressure, melt temperature, mold temperature. The used experimental TPEs is a group of styrene(TPS).
Injection pressure slightly affected on tensile strength, shrinkage and hardness. Holding pressure only affected on
hardness. The melt temperature was the most affective condition on tensile strength.

Key Words : Thermoplastic elastomer(27}44 det~EH), Mechanical property(7141% &4]), Injection
molding condition(AFE/d & 2 71), Tensile strength(Q1737 =), Shrinkage(5=
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Z 27 depREM O ASAIEA BE 7IAA 4 W d=7A7E S A Asd, A4z

o] 4o A F Atk B2 AFAAE TPE AHEA4H
o A-gahvM WAE = TPE A% 7144 B4
slol] digh A= Zolr 7] JETh

2 =82 TPE A& A AEAA7F 4FF9
ZIAA E40 vXe Gl g Aol

2. & &
ALGL PP FfrFeol e F F7e) TPsel
thatel AAHATE Table 12 A3l A TPSS]
T3 Azt B9 WS ek Zlojn T

Table 2¢} Table 32 TPSE 45}l SEBS9} PPL] 7]
AA EXXE HEA Hoth
and manufacturer of

Table 1 Composition ratio

experimental TPS

Grade Comgf[)esriigfn Ratio(%9 Manufacturer
GT65IT SEBS n
(TPS65) PP 29
GUANG SUNG
GT75IT SEBS o7
(TPST75) PP 33

Table 2 Experimental variables and range

Variables Unit Range
Injection pressure MPa 10, 20, 30, 40, 50
Holding pressure MPa 15, 20, 25, 30, 35
Melt temperature T 200, 205, 210, 215, 220
Mold temperature T 30, 35, 40, 45, 50

Table 3 Properties of SEBS(Kraton G1650 by Shell)

Properties Unit Values Test method
Density gfc 0.91 ASTM D1505
g;zls('j')e strength keffr | 352 | ASTM D638
Elongation (break) % >500 ASTM D638
Hardness Shore A 75 ASTM D785
Styrene/rubber wt % 29/71 -

Table 4 Properties of PP(Yuhwa polypro® 5012 by

Yuhwa)

Properties Unit Values | Test method
Melt index 9/10min 2 ASTM D1238
Density gfcm 0.9 ASTM D1505
Shrinkage (linear) % 1'200' KPIC method
Tensile strength )
(yield) kef/cn 360 ASTM D638
Hardness (Rockwell) | R scale 96 ASTM D785
Melting point T 162 ASTM D3418

ATNME AFEPAFE xR TPS AHEFY 7AH
249 AR =(tensile strength), 14l(elongation) 7
% (hardness), S=3=(shrinkage) Sl o3 9 &S m]X)
=AE AT AFEAAEERAL AFE(injection
pressure), X SQH(holding  pressure), A3 (melt
temperature), 53 -2%(mold temperature) 52 A9 =
E A¥EAE e R ST 1 9 A¥xAY
AREAIZES 5%, WZAIZEE 1522 wASIATH
Table 2= Aol 289 ZH7e] A¥JAAE] g
HAE Ve, 279 43202 58A =2 T4
o, A3 A" AREAE7IE= LG 7IA9 IDE
75EN©| T},

Fig. 12 G AEE AHF F554E& AlEE 5
Aol 4B  de AF=HE vehd Aol Fig.
25 ATl AREE AR E AT FESFE A
#e Jehd Aotk Fig. 3& %9 23S 98t
Az SAGFAE UEhd Aotk AFA=S AlY
S HounsfieldAl2] HI0KTS AFgslgon, AE Ag

o Askerrte] B4 A% AH-SHT

i = Tl i &

Fig. 1 Photo. of experimental mold
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Fig. 2 Experimental specimens
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Fig. 4 Tensile strength and elongation by increasing
injection pressure
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Fig. 6 Hardness by increasing injection pressure

3.2 Hotedo| sk

Fig. 72 E9] ®islol W& A¥FY JAFAE
35 Yebd jzolnh BekS A Qg 11 9je
o2 AESHS 40MPa, AIFLEE 210TC, 98
40T o]t

——TPS65
80 r —&—TPS75
< 7.0 r
o
= 6.0
£ 5.0 !—:’:' l
o
g 4.0 r
@ L
© 3.0
2 2.0 r
2 1.0t
0.0
15 20 25 30 35
Holding pressure (MPa)

Fig. 7 Tensile strength by increasing holding pressure
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Fig. 8 Shrinkage by increasing holding pressure
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Fig. 13 Shrinkage by increasing mold temp.
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Fig. 15 Hardness by increasing mold temp.
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