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Development of New Corner Molding JSR EXCELINK TPV
for Automotive Weather Seals
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Thermoplastic vulcanizates have been widely used in automotive applications especially for environ-
mental benefits such as recyclability, weight saving and processing-ease, compared with vulcanized rubber
and PVC replacement. TPV technology continues to gain recognition for enhancing productivity and per-
formance. In response to market requirements for more environmentally-friendly processes, we developed a
new advanced JSR EXCELINK TPV for automotive door corner mold applications. This TPV material was
derived from a unique combination of JSR original EPDM and a selection of suitable olefin resin. We im-
proved compression set by using EPDM higher molecular weight and by increasing cross-linking sites and
EPDM contents. Furthermore, by optimizing olefin resin we balanced higher melt flow rate with lower
compression set. Due to these technologies, a new advanced TPV shows super-soft, ultra-low compression
set compared with cured rubber and existing TPVs.
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Figure 1 Example of usage of TPVs for door seal
corner parts.
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Figure 2 Dynamic vulcanization process.
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Table 1 EPDM used for preparation of TPV sam-
ples

Sample C2(%) ENB Mw Type

EPDM-A 67 High Extra high Oil extended
EPDM-B 67 High High Oil extended
EPDM-C 67 Low High Oil extended

Table 2 Compositions of TPVs

Sample No. TPV-A TPV-B TPV-C TPV-D TPV-E

Olefin-A 20 20 20 10

Olefin-B 10
EPDM-A 80 90 90
EPDM-B 80

EPDM-C 80

Crosslinking PO PO PO PO PO
agent”

*PO;Organic peroxide
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Figure 3 Schematic representation of the specimen
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Table 3 Physical properties of the resulting TPVs

Sample No. Unit TPV-A TPV-B TPV-C TPV-D TPV-E

Specific gravity g/cm? 0.89 0.89 0.89 0.89 0.89
Hardness duro A (Delay 15sec) - 36 36 38 32 29
Tensile strength at break MPa 3.0 3.5 2.4 2.7 2.1
Melt flow rate (190C x5kg) g/10min 62 50 55 4 56
Compression set (70T x22hrs) % 27 36 40 25 20
Compression set (70°C %200hrs) % 32 43 45 29 25
Crosslinking degree of EPDM % 89 89 84 89 90
phase
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Figure 4 Compression set of resulting TPVs.
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Figure 5 Compression set of resulting TPVs versus
melt flow rate.
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Figure 6 TEM images of resulting TPVs.
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Figure 8 Stress-Strain curve of advanced TPV.

Table 4 EPDM particle size and volume fraction of resulting TPVs

Sample No. Unit TPV-D TPV-E

Olefin-A 10

Olefin-B vol% 10
EPDM-A 90 90
Compression set (70T x22hrs) % 25 20
Compression set (70°C %200hrs) % 29 25
Crosslinking degree of EPDM % 89 90
phase

Dn of EPDM phase um 1.1 0.7
Volume fraction of EPDM phase vol% 89 85

Table 5 Physical properties of advanced TPV

Sample No. Unit Existing Advanced

JSR EXCELINK TPV

Specific gravity g/cm’ 0.89 0.89

Hardness duro A (delay 10 sec) - 37 27

Tensile strength at break MPa 2.9 2.1

Melt flow rate (190C x5kg) g/10min 55 55

Compression set (70C x22hrs) % 34 19
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Figure 7 Compression set of advanced TPV.
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