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Improving the Mechanical Properties and Molding Stability of CNF/Olefin Composite Resins
for Automotive Applications

- Investigating Changes in Physical Properties of CNF Composite Resin Due to Thermal History During Molding -

KOAKUTSU Shintaro, YAMASHITA Shohei, WATANABE Masayuki, YAMAZAKI Toshiki, TANAKA Shogo,
YAJIMA Masashi, YUKI Akane, NOZAWA Ryo, TAKESHIMA Keisuke, MOCHIZUKI Chihiro and TSUKAHARA Shin

To achieve a sustainable society, the automotive industry is working to improve fuel efficiency and reduce greenhouse
gas emissions by replacing metal parts with plastics as part of its decarbonization efforts. In addition, the need for naturally
derived materials is rapidly increasing to achieve carbon neutrality. Composite resins incorporating cellulose nanofibers (CNF)
as fillers are known to have improved flexural modulus and dimensional stability compared to the base material, and they exhibit
better elastic recovery than other synthetic fiber-reinforced resins. This study investigates the effects of molding conditions and
thermal history on the ability of CNF composites to meet the properties required of automotive components. Internal
observations were made using X-ray CT scans. At high molding temperatures (230° C), the flexural modulus and Charpy
impact strength decreased by 10% and 20%, respectively, compared to their values at low (170° C) temperatures. When the
dwell time in the molding machine was changed from 0 to 20 minutes and the number of kneading cycles by the twin-screw
extruder was changed from 0 to 5 cycles, the flexural modulus did not change, but the Charpy impact strength decreased by about
20% in both cases. The shape of the cellulose fibers was observed using X-ray CT measurement. The results showed a reduction
of agglomerates in the sample as the number of kneading cycles increased, but no change in fiber shape was observed when the

molding temperature and dwell time were changed.

Keywords : Automobile parts, cellulose nanofiber, Injection Molding, returnability, x-ray computed tomography
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