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A Study on the Mechanical Properties and Shrinkage of
Thermoplastic Elastomer
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Abstract

Thermoplastic elastomer(TPE) can be recycled and molded such as commercial thermoplastic. Therefore TPE has being
widely applied on automobile, household and etc. in these days. This study shows the variation of mechanical properties
and shrinkage on TPE moldings for variation of injection molding conditions such as injection pressure, holding pressure,
melt temperature, mold temperature and etc. Mechanical properties in relation to tensile strength, hardness and shrinkage
in connection with precision dimension of part are investigated. The tensile strength and shrinkage of the experimental
TPEs are mainly influenced by injection pressure and melt temperature. All injection molding conditions scarcely affect
on hardness. To verify the variation of tensile strength and shrinkage, morphology of TPE molding was scanned by the
SEM. The morphology showed that as the melt temperature increased, the rubber particles on the TPE became smaller and
widely were dispersed. This behavior of rubber particles influenced on the increase of tensile strength.
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Table 1 Blending ratio and manufacture of TPE

Blending Ratio

material (%)
TPO EPDM 62
(Engage 8440 ) PP 38
TPS SEBS 71
(GT65HF) PP 29

TPE (Grade) Maker

DuPont Dow
Elastomer

GUANG SUNG

Table 2 Experimental variables and ranges
Variable Unit TPE Range

TPO 30, 40, 50, 60, 70
TPS 10, 20, 30, 40, 50
TPO 20, 30, 40, 50, 60
TPS 15, 20, 25, 30, 35

Injection pressure MPa

Holding pressure MPa

Holding pressure time sec 1, 1.5,2.0,2.5,3.0

Melt temperature °C 200, 205, 210, 215, 220

Mold temperature °C 30, 35, 40, 45, 50

L . |

Fig. 1 Schematic of experimental mold
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Fig. 3 Dimension of cavity in experimental mold
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Fig. 4 Tensile strength curve of TPS65
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Fig. 5 Tensile strength vs. injection pressure
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Fig. 6 Tensile strength vs. holding pressure
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Fig. 7 Tensile strength vs. holding pressure time
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Fig. 8 Tensile strength vs. melt temperature
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Fig. 9 Tensile strength vs. mold temperature
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Fig.10 Hardness vs. injection pressure
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Fig.11 Shrinkage vs. injection pressure
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Fig.12 Shrinkage vs. holding pressure
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Fig.13 Shrinkage vs. mold temperature
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Fig.14 Morphology of TPS75 moldings
Fig. 132 53 2¥2%9 #AE Vel 2
ot FHXEE F/HIFIE TPOY %2
ot F7haheiv,
ols} & AL FELE=s} TS
o] AAst7t st FEHEo] 7%11
o As s¥e=E F

i -(>
S
—
-
o

3.4 €T ZEZX

Fig. 4= EEE 190°C oA 270°C 72 Z7}
Al71EA AEE TPS AEEe FAgHe 119
A dl(xylene) &< vg7]°ﬂ ol A (etching)A] 7 PP



Grtad) AepaEn e AAH B SFo

UAE AAANLD F A
23 AEFY T ZE2AE Ve Aot
%, Fig. 149] <& 922 EAd
AAE PP YA7} AR Folr)
AYLEE 190°ColA 230°CE Z=7HA|7)'H SEBS
o AFYPAE A Zolx|w, pp ujEZ 2o i1
EA X ol¢t 2& 42 3139 Fig. 7
7{:_]_-01 /R-]S:LQ_EE 7]./4521;.& 0]2}-7]-1:7]_ _3.7]_
3 A9 Ao AAZAY aym P
€ 270C7HA] " F7FA7]1E SEBS LT YA}
oAl FHA = 7 F(coagulation) S B KT}

4.4 E

TPOSt TPS <AztAEwd] thete] g¥Pz7o]
ZNAA 43 F5d A dFgd die A3
A dT7E vt e 2L 4945 I

() A¥&H FoA 71AH E4 9Fe 1
e FRUAE AEdH 482 =0t

(2 EE Bz H¥EFY A= 2 9%
S VAAE g

(3) TPOS TPSS] FHE A&t Bto] F7t
gE ZolAt. AFEHd Wi TPOY FEHE

= 9F 1.8-25% ¥HAE VeI o, TPSY
%5 W F 08~1.7% HAE YA

() TPSe] AEHLEd REZA AT7olA 4%

=7} 718+ SEBS ¢A7F PP mjE R A9

e TEH A= SHE dleE
243S 4 5 AT

12'-

E#

[1] A. Mitsuo, 2003, Thermoplastic elastomer, Kog-yo
Chosakai Publishing Co., Ltd., pp. 13~15.

[2] D. Weng, J. Andries, P. Morin, K. Saunders, J.
Politis, 2000, Fundamental and material development
for thermoplastic elastomer(TPE) overmolding,
Journal of Injection Molding Technology, Vol. 4,
No. 1, pp. 22~28.

[3] K. Naskar, J. W. M. Noordermeer, 2006,
Dynamically vulcanized PP/EPDM blends: Effects
of multifunctional peroxides of crosslinking agents,

@ AT

Ly

fue)

ANTEC 2004, pp. 4202~4219.

[4] S.R.Han,Y.D. Jeong, 2006, Mechanical properties
of elastomer TPVs due to injection molding
conditions, Journal of the Korean Society of
Manufacturing Process Engineers, Vol. 5, No. 1, pp.
27~32.

[5] J. Yun, R. Patel, D. C. WorleyIl, 2004, High
performance thermoplastic vulcanizates(TPVs) for
long term temperature application, ANTEC 2004,
pp. 4172~4176.

[6] A.Y. Coran, B. Das, R. Patel, 1978, US Patent 4,
104, 210.

[7] A.Y. Coran, R. Patel, 1981, US Patent 4. 271, 049.

[8] K. Jayaraman, P. Papworthe, C. Shu, M.D.
Wolkowicz, 2002, Analysis of tiger striping in
injection molded TPO, ANTEC 2002.

[9] B. Ohlsson, H. Hassander, 1996, Blends and
thermoplastic interpenetrating polymer networks of
polypropylene and polystyrene-block-poly(ethylene-
stat-butylene)-block-polystyrene triblock copolymer.
1: Morphology and structure-related properties,
Polymer engineering & Science, Vol. 36, Issue 4, pp.
501~510.

[10] W. Zoetelife, M. Teeuwen, 2003, Mechanical
behavior of TPV in automotive sealing systems,
ANTEC 2003, pp. 2496~2500.

[11] K. B. Kim, 2004, The tensile strength according to
molding shrinkage for polycarbonates injection
molding, M.S. thesis, Pukyong National University,
pp- 30~40.

[12] Korea plastic information center, 2001, The series
of book for entrance to a plastics industry-Easy
understanding rubber and elastomer, Korea plastic
information center press, pp. 89~112.

[13] S. H. Park, 2004, Shrinkage behavior on the various
shape of polycarbonate injection molding, M. Sc.
thesis, Pukyong National University, pp. 37~38.

[14] Y. S. Choi, 2004, A study on shrinkage behavior
according to injection molding process, Ph.D. thesis,
Pukyong National University, pp. 68~69.

[15] A. B. Strong, 1996, Plastics: Materials and Processing,
Prentice-Hall, Inc., pp. 239~242.

Bt MII2 85X /M 16A M 15, 20074/41



