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Composite materials have become an appropriate alternative medium that can be used instead of the
conventional single material in many industries. These are applied as the primary structural material for manv
sport's equipments-tennis racket, golf shaft, bicycle frame and kayaks, as well as for automotives and architeciure
applications. This is because composite materials offer wide range of advantageous such as high durability, light
weight, high stiffness and low maintenance. Moreover, the composite properties can be directed to the desired
properties that suit the application by selecting two or more appropriate constituents. This benefit matches to the
manufacturers who desire the reduced production cost besides excellent properties of the materials, and in particular
reduction of the environmental impact. These days, the environmental aspect turns to a global concern that needs to
be considered in most applications. The usage of petroleum-derived materials that is commoniv difficult to recvele
affects the environment. Moreover, less energy efficiency due to the usage of single conventional materials causes
more wastage and also results in an environmental problem. Taking an advantage from the composite materials
processing method, the environmentally friendly composite materials, or known as green composites can be
produced, for example, by combining bio-based fillers with a biodegradable resin or minimizing the use of
petroleum-derived materials such as polymer by incorporating the natural-based reinforcéments into the polymeric
matrix. In this study, two types of reinforcement agent were incorporated into the polymer matrix to form a

composites; nanoclays and wood fibers,

The study on nanoclay nanocomposites gains many attentions due to its advantages ol cosl-savings and
excellent properties. However, clay particles tend to agglomerate due to the poor reactivity among the clays or with
the matrix. The agglomeration of clays caused the change in the structure of nanocomposites and affects the

nranerties of the comnosites. Therefore, it is important to analyze the morphology of the fracture surface to obtain a



clear victure of the fracture behavior of nanocomposites regarding to the formation of agglomerates or clusters. The
dispersion oi ciays in poiymer commonly tends to become partially exfoliated and intercalated clusters. where the
clays are homogeneously distributed. The distribution states are able to be verificd throuegh a X-rav Diffraction
(XRD) method analysis or with high resolution observation by using transmission electron micrographic (TEM),
Consequently, the evaluation on dispersion order of nanoclay particles commonly has been done through a
structure or fracture surface of the matcrials. In other words, although it is recognized as a general interpretation, it
sometimes misses some hidden information. Thus, this study was conducted to introduce quantitative analysis of
nanoclay agglomerates for use with observation of fatigue-fractured nanoclav-filled epoxv resin matrix composites.
and to clarify nanoclay agglomerates® size and dispersion states. For this purpose. different amounts of nanuclavs
were incorporated into the resin through the conventional mechanical and ultrasonic processes, Analvses were
conducted using EPMA at arbitrary and crack initiation areas on the fatieue-fiactured surface. Finallv. we examined

the affinity between the results obtained from quantitative analysis and fatigue tests.

On the other hand, wood fibers was used in this study as the reinforcement constituent of polypropylene (PP)
matrix to form natural-based composites, or so called as green composites. Although there are many natural based
resources available, wood fibers are compatible as a filler of green composites because of its ease of availability and
low production cost. Single wood materials have been used in many products such as household articles, furniture
and other interior items for centuries. However, the single wood or ply-wood material can be replaced with the
wood fibers filled composite materials, which are much lighter and less cost, named wood-plastic composites
(WPCs). As a kind of green composifes, the WPCs brings a new sight in wood-based application, i.e. high durability
and excellent mechanical propertics such as high tensile strength and stiffness. In spitc of that, due to the
incompatibility of wood surface structure with the polymer matrix, it might be difficult to obtain the maximum
performances of compounded wood fibers composite materials - similar difficulties are posed by other natural based
fibers in producing green composites. Thus, by using WPCs as the material of subject, this study aims at
understanding the fatigue behavior of wood flour filled polypropylene matrix composite materials and its relation to
the morphology of the fatigue fracture surface. For this purpose, first, the compatibility of wood fibers with the
hydrophobic PP matrix was characterized by clarifying the effect of weight fractions of the coupling agent (maleic
anhydride polypropylene, MAPP) on the tensile and fatigue properties. Next, the influences of wood fibers weight
fraction and the degree of wood fiber dispersion on WPCs fatigue life were clarified, and finally discussed about the

fatigue fracture surface inherent in the WPCs.
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