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Abstract: As environmental regulations become strict, automobile industry has focused on the light material to reduce
carbon dioxide emission. Among these light materials, polypropylene (PP) has received considerable attention in the auto-
mobile industry because of low cost and good processability. However, the PP has low impact resistance and wear resis-
tance to be used in various automotive parts. To improve the impact resistance and wear resistance, in this study, linear
PP was branched and/or crosslinked by the initiator with the crosslinkers of trimethylolpropane trimethacrylate
(TMPTMA) and divinylbenzene (DVB) through the twin screw extruder. The modified PP improved the impact resis-
tance and wear resistance than those of linear PP while keeping process flowability. It is considered that the crystallization
kinetics of branched and/or crosslinked PP have an influence on the improved properties.

Keywords: polypropylene, complex crosslinkers, impact resistance, wear resistance, crystallization kinetics.
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Table 1. Formulation of the Modified PPs
PP Perkadox 14 TMPTMA DVB

Sample i) (phr) (phr) (phr)
MPPO 100 - - -
MPP1 100 0.05 - -
MPP2 100 0.05 3 -
MPP3 100 0.05 5 -
MPP4 100 0.05 - 1
MPP5 100 0.05 - 3
MPP6 100 0.05 - 5
MPP7 100 0.05 1
MPP8 100 0.05 4 1
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Figure 1. MFI results of the modified PPs.
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Scheme 1. Main mechanism of the radical-initiated reactions for (a) TMPTMA with PP; (b) DVB with PP.
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Figure 2. FTIR spectra of the crosslinkers and modified PPs.
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Figure 3. Gel contents of the modified PPs.
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Figure 4. Izod impact strength results of the modified PPs.
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Figure S. Taber abrasion test results of the modified PPs.
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