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Development of thermoplastic bamboo fiber prepregs and components for
automotive interiors

Li Mingpeng Wang Ge Wang Cuicui  Cheng Haitao
(International Centre For Bamboo and Rattan Beijing 100102)

Abstract: To develop the lightweight thermoplastic plant fiber automotive interior components, a response
surface model was used to optimize the preparation process of thermoplastic plant fiber prepreg at first in this study.
Then the laminated structure design and application characteristics of thermoplastic plant fiber composite board
were explored by taking plant fiber composite mat as control sample. Finally, based on the key performance index
requirements of auto makers, the thermoplastic plant fiber composites which can be applied to automotive interior
components are developed by sandwich design. Thermoplastic plant fiber prepreg with uniform density and resin

distribution was prepared with thin film lamination and melt impregnation process. Of the two preparation methods
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thin film lamination was the most uniform. KH550 and MAPP could improve the interfacial shear strength between
plant fiber and PP, as well as their interaction having a significant influence on the interfacial enhancement of the
prepreg prepared with the two processes. The tensile strength of the KH550-BF/ MAP-PP (KBF/MPP) prepreg was
increased by 32.79% (film lamination process) and 24.92% (melt impregnation process) compared with that of
BF/PP prepreg. The tensile strength of the KBF/MPP prepreg (film lamination and melt impregnation process) was
~1.34 times and 1.16 times of KJF/MPP, which accounted for 67.13% and 67.82% of KGF/MPP prepreg,
respectively. The peel strength of PU sandwich BF/PP composite was 13.58 (N-mm)/mm, which was 38.15% higher
than that of JF/PP composite. No significant deformation and discoloration occurred in the PU sandwich plant
fiber/PP composite after 4 cyclic test. The PU sandwich BF/PP composite had an advantage in the retention rate of
specific bending properties, which was =1.17 times (specific bending modulus) and 1.14 times (specific bending
strength) of PU sandwich structure JF/PP composite, respectively. BF/PP automotive interior components had the
lowest production energy consumption and CO2 emission, which were 10.82% and 6.65 kg, 44.49% and 43.94 kg,
16.80% and 11.07 kg lower than PP, GF/PP and JF/PP automotive interior components, respectively. The bending
performance of (PU sandwich structure) BF/PP automotive interior components can meet the different requirements
and specific needs of care makers in porosity, dimensional stability, material color change, moisture absorption,
mildew, heat insulation, sound absorption, odor (80 “C), wvolatile organic compounds, and aldehydes and
ketones.The properties indicated that the film lamination process (intermittent production) can provide a theoretical
basis for the continuous production of melt impregnation process.
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