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Abstract

Thermoplastic elastomer (TPE) was prepared from nylon 6 and epoxidized natural rubber (ENR) in
the range of 50 — 60 % of ENR. ENR used is commercial grade and contains 50 mol% of epoxidation. Melt
index and melting temperature of nylon 6 are 5 g/10 min and 219 OC, respectively. Vulcanizing agents are
dycumyl peroxide (DCP) and phenolic resin. Co-agents used are SaretTM SR75EPM2M uaz SaretTM SR350.
Variables included concentration of vulcanizing agents and co-agents and mixing method. Internal mixer and
twin screw extruder (TWSE) were employed. By using TWSE, ENR compounds were prepared by the
internal mixer or two-roll mill and vulcanizing agent was finally added into the ENR by using the two-roll mill.

Then ENR compounds were mixed with nylon in the TWSE. This polymer blend was re-processed in the

TWSE to obtain homogeneous TPE. TWSE mixing condition was 230°C and 150 rpm. Resident time was

1.30 min. By using the internal mixer, all chemicals, including vulcanizing agent, were added into the internal
mixer. The mixing condition was 230°C and 100 rpom. Total mixing time was 8 min. Specimens were

prepared by compression molding at 230°C for 5 min under pressure of 450 kg/cmz. Tensile properties, tear
resistance, tension set and hardness were investigated according to ASTM. It is found that phenolic resin (6 -
8 phr) and Saret" SR75EPM2M (3 phr) yielded very good mechanical properties and mixing in TWSE
showed higher mechanical properties than mixing in the internal mixer. Mechanical properties of the best
formulation of TPE containing 50 % of ENR were following description: G, = 21.66 MPa, €, = 119 %, tear
resistance = 99.53 N/mm, tension set = 4.95 % and hardness Shore A = 95. For TPE containing 60 % of
ENR, G, = 14.74 MPa, &, = 150 %, tear resistance = 117.77 N/mm, tension set = 4.49 % and hardness
Shore A = 94. Scanning electron micrographs showed that ENR became dispersed phase. Spherical ENR
particles in the diameter range < 10 um were observed on the freeze fractured surfaces after etching with
formic acid. However, ENR particles tended to stick to each other as aggromerates. It should be noted that
particle size of vulcanized ENR related to TPE formula and mechanical properties. More vulcanization tended
to provide smaller ENR particle size, and smaller particle size offered higher mechanical properties. Results
from dynamic mechanical thermal analysis confirmed that phase separation was occurred. TPE displayed o -

transition temperature of nylon and ENR, which is typical characteristic of TPE made from polymer blends.
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