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Abstract  

In self-reinforced polymeric materials (SRPMs), the same polymer forms both the 

reinforcing and matrix phases. SRPMs are also referred to as single-phase or 

homocomposites. Moreover, in the open literature, such polymer composites in 

which the reinforcement and matrix polymers are different but belong to the same 

family of polymers are also termed as SRPMs. The basic concept of self-

reinforcement is the creation of a one-, two- or three-dimensional alignment (1D, 2D 

or 3D, respectively) within the matrix to fulfill the role of matrix reinforcement. 

Reinforcing action requires that the generated structure possesses a higher stiffness 

and strength than the matrix and, in addition, is well “bonded” to the matrix 

polymer. As a consequence, the stress can be transferred from the “weak” matrix to 

the “strong” reinforcing structure, according to the “working principle” of all 

composites. [1] Current trends toward environmentally friendly composite systems 

focus on the use of natural fibers as alternatives to glass fibers. Although these fibers 

do have some ecological advantages over glass fibers (since they are renewable and 

can be incinerated), natural fiber-based composites are generally not mechanically 

recyclable. [2] The concept of SPC (refers to “one polymer composite”) has been 

introduced by Capiati and Porter in 1975. [3] 

Loss in stiffness and strength of the reinforcement happens via thermally induced 

shrinkage (relaxation), partial melting which are accompanied by substantial changes 

in the morphology. [4]. Various processing routes for development of self-reinforced 

composites were adopted by researchers such as melt or powder impregnation [6], 

hot compaction [2], coextrusion technology [7], film stacking method. 

 

Materials 

Matrix: Micropowder of 140 microns Polypropylene (PP) random copolymer. High 

melt flow index MFI 2.16g/230°C is 109 (g/10min) and lower than normal crystalline 

melting point. Melting point 139 0C (DSC) 

Reinforcement: 100% Polypropylene fiber (19 mm length, sourced from Fibervision, 

USA) 

Polypropylene fibres were washed with commercial acetone to remove any 

processing lubricants. 



 

 

 

Fig. 1, DSC of Polypropylene copolymer micropowder (Matrix) 

 

 

Fig.2, DSC of 100% Polypropylene fiber (Reinforcements) 

 

Self-reinforced polypropylene composites samples were developed with the above 

mentioned matrix and reinforcement materials. Samples were prepared from 100% 

Polypropylene fiber (50:50 Matrix: Reinforcement ratio). The key to successful 

development of self-reinforced composite samples is the temperature processing 

window between the matrix and the reinforcement. Main challenge while 

developing these composites is to avoid the damage to the reinforcement. In this 

research there was around 20 0C temperature processing window between both the 

reinforcement and the matrix material. Low melting temperature of polypropylene 

micro powder and high melt flow index is the key to development of self-reinforced 

polypropylene composites. 
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