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Structure and Nanoindentation Mechanical Properties of Self-assembly
Aramid Nanofibers,/ Graphene Oxide Composite Films
Xu¥Ye"*, Yang Shengrong’
(1. State Key Laboratory of Solid Lubrication, Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000, China ;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract : Graphene oxide (GO) dispersed.in KOH/ DMSO was mixed with poly(p-phenylene terephthalamide) (PPTA) poly-
anions to form stable composite dispersions, then the composite dispersions were treated with deionized water to produce composite
films comprised of high aspect ratio aramid nanofibers (ANFs) with about 40 nm diameter and partial deoxygenation GO (DGO)
containing relative high content of hydroxy and little carboxyl on GO surface through self-assembly method. The results of electron
microscopy observation and spectroscopic analysis of the series of composite films reveal that the ANFs and DGO with closeness
interfacial adhesion are tightly bonded by hydrogen bonding and -7 stacking to form a multilayer structure. The micro mechanical
properties of the composite films prepared by spin coating self-assembly method were measured by nanoindentation technique. The
results show that the modulus and nano-hardness is up to 32 GPa and 1.5 GPa respectively when the content of GO is 1.5% of PPTA
mass and increases by 104% and 87.5% compared with ANFs without adding GO, which implies a dominated synergetic enhance-
ment effects of ANFs and DGO generated by GO. This new nanocomposite with excellent property combination of higher modulus
and hardness is expected to play an important role in body armor, boathull material, aerospace and other fields.

Keywords : aramid ; graphene ; composite ; film ; self-assembly ; structure ; nanoindentation ; mechanical property
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