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Development of High Bonding JSR EXCELINK® TPV
for Automotive Weather Seals
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Thermoplastic vulcanizates (TPVs) have been widely used in automotive applications for replacing conventional

cured rubber because of its environmental benefits such as weight saving, processing ease, and recyclability. An auto-

motive weather seal is produced by using TPV for bonding cured EPDM straight parts at its corner. Bonding strength

between TPV and cured EPDM is important to reduce production failures and improve performances of weather seal.

In this paper, we analyzed interfaces between TPV and cured EPDM, and speculated the essential issues to improve

bonding strength in terms of polypropylene (PP) species which are main ingredients of TPV, its morphology, and sur-
face roughness of cured EPDM. It was found kinds of PP contributed to its diffusivity into cured EPDM, morphology of
TPV contributed to morphology at the interfaces between cured EPDM and TPV, and cutting surface roughness of

cured EPDM contributed to strength of anchoring effect at the interface. Finally we have developed new high bonding

JSR EXCELINK® TPVs which can apply to various parts with complex shape or requirement of bonding property with

olefinic materials including cured EPDM.
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Figure 1 Structural image of automotive weather seals.

Figure 2 TEM micrograph of bonding interface
between TPV and cured EPDM.
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Table 1 Characteristics of PP used in the experiment

PP-A

PP-B

PPC

Crystallinity

High (Homo polymer)

Low (Random copolymer)

Low (Random copolymer)

Molecular weight

Low

Low

High
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Figure 3 Schematic image of dynamic vulcanization process.
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Figure 4 TEM micrograph of bonding interface with high-crystallinity PP-A (left) and low-crystallinity PP-B (right) .
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Figure 5 TEM micrograph of bonding interface with low-molecular weight PP-B (left) and high-molecular weight PP-C (right) .
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Table 2 TEM micrograph and bonding fracture energy of TPV-3 and TPV-4

TPV-3

TPV-4

Bonding fracture energy

High

Low

Fracture mode

Material fracture

Interface dedonding

Morphology of TPV
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Figure 6 AFM micrograph of bonding
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interface with TPV-3 (left) and TPV-4 (right) .
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Figure 7 Cutting surface profiles of cured EPDM used
in the experiment.
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Figure 8 Bonding fracture energy between TPV-3 and
cured EPDM with different surface roughness.
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Figure 9 Bonding fracture energy of high bonding

grades with cured EPDM.
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Table 3 Representative properties of high bonding grades

Properties Unit Testing method | High bonding grade Conventional grade

Hardness shore A - ISO 868 80 70 42 80 70 45

Melt flow rate (230 C, 21 N) g/10 min. ISO 1133 50 43 21 16 2 2

Coeffcient of friction; static - 018 0.20 0.23 0.15 0.15 0.11
JSR method

Coeffcient of friction; dynamic - 013 0.12 0.17 012 011 0.08

Bonding strength at break with cured EPDM MPa JSR method 37 28 22 31 26 16
Tensile speed:

Bonding elongation at break with cured EPDM % 200 mm/min 130 130 270 90 100 170

Weatherability test - SAE-]2527 Pass | Pass | Pass | Pass | Pass | Pass
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