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Structure and Mechanical Properties of Olefinic Thermoplastic Vulcanizates
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Thermoplastic vulcanizates is a special class of thermoplastic elastomer, produced by melt-mixing and
crosslinking of EPDM with polypropylene simultaneously. Recently, TPV has been widely used in many in-
dustrial applications especially for the environmental reasons, such as, recyclability, processing ease com-
pared with vulcanized rubber, and PVC replacement. The significance of the understanding of the structure-
property relationship of TPV is increasing. We have been investigated the correlation between the degree
of crosslinking and particle size/distribution of EPDM phase and the resulting TPV compounds perform-
ances. Compression set properties, representing the rubber elasticity of the TPV compounds, and mechani-
cal properties were improved with increasing crosslinking density of EPDM phase. By TEM image analy-
sis, TPVs with smaller particle size and particle size distribution showed better physical properties and rub-

ber elasticity.
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Fig. 1 Dynamic vulcanization Process.

00doooooooogoooooop-ooooogaon
00000000 ooOoooooooooPPOOOODOO
0000 Homo-PPID O OO0 0 OO0 00O M Block-
PP 00000 OOOOOOOODOOOODOOOO
0000000000000 000 00000 ooooooo
Oomooood
gooooboobobbooooobbooobonoo
ooooooooooooobDomoobooooooo
Moo oMmmO0DOO0OO0DOOOOOooOoog
O000ooogoo0Moooowmoooooo obad
OLu/DODmmooooooo0co0ooooonoooo
00000 00Orpmi00000000O0OOO0OO
ooooooomooTPVOOOO
gooTPVOOMOOODODODODOOOODOOoOooo
Joonoooooomobooobobobodgod
mmC OO0 0OmmO DO OmmO000000 0000
gm gd
Omm 00o0Q
gooooJsKIIoooooooooooooo
oooJs-KOnooooomoomoooooooo
oooooooo
Omm erpDMOOOO0O
oo oooboooeEpDMODOOOODOO
goooooooooooonoooTPVOOOODOOOI
mgul oo ogooooooobooooooo
O000000OmOOO0000000Mogmooog
0000ooooooooooooooooooooo

Tablel7 EPDM used for preparation of TPV samples

Sample @DOO ENB OO Mw Type

EPDM-A X o Extra High Oil Extended

EPDM-B M am High Oil Extended

EPDM-C M om Low Non-Oil Extended
Table[J7 Compositions of TPV samples

Sample No. oo gm om O d

Block-PP M M

Homo-PP HE M [

EPDM-A [N ([N

EPDM-B 1] 1]

EPDM-C M

Crosslinkin variable variable variable

agent” 9 contents of contents of contents of PO PO

PO R PO

“PO0 Organic peroxide
“RO Phenolic curative
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Fig. 2 Compression set of TPVs versus crosslinking de-
gree of EPDM.
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Fig. 3 Tensile strength of TPVs versus crosslinking de-
gree of EPDM.
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Fig. 4 Tensile modulus of TPVs versus crosslinking de-
gree of EPDM.
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Fig. 5 TEM images of TPVs
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Fig. 6 EPDM particle size distribution in TPVs

Table EPDM particle size/particle size distribution
and physical properties of resulting TPVs

Sample TPV-A TPV-B TPV-C
D.[pum] oma Om gmm
D.fum] Omo Om amm
D./Di[um] 0o Om amm
Tensile Strength[MPa] O g o
Compression Set[] ] NN NN X
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