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Research Progress of Characterization Method of Performance of
Fiber Reinforced Polymer

YANG Shu-lan, LIU Wei-qing, FANG Yuan
(College of Civil Engineering, Nanjing Tech University, Nanjing 211816, Jiangsu, China)

Abstract: Several characterization methods of testing the performance of different levels of fiber
reinforced polymers were overviewed, including the macro and micro mechanics, thermal analysis
and microscope methods, etc. Among which, the macro mechanical tests were the most commonly
used for testing the basic material properties. The micro mechanics method was used to test the
bonding strength between matrix and fiber of material. Thermal analysis method was used to
study the thermal physical and dynamic characteristics of composite matrix. Microscope method
was used to test the internal elements material composition, structure and morphological changes
means with high-tech. Furthermore, a brief prospect on the future development was proposed.
The results show that microscope method is the intuitive and fastest, and develop rapidly in recent
years. In addition, many other methods are available to research the performances of polymer.

Key words: fiber reinforced polymer; material performance; characterization method; thermal
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Fig.1 Traditional Single-fiber-composite System Test
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Tab.1 Correspond Relationship Between IFSS of
Polypropylene/Glass Fiber Composites and

Matrix Forms Around Fiber Fracture
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Fig. 2 Matrix Forms Around Fracture Single-fiber
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Fig.3 Composite Material Interlaminar Shear Strength Tests
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Fig. 4 Interfacial Tension Tests
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Fig.5 Curves of Trace Impact Test
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Fig. 6 Differential Scanning Calorimetry
Characteristic Curves
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Fig.7 DMTA Mechanical Loss Temperature Spectrum of

Composite Material Before and After Soaking
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Fig. 10 AFM Three-dimensional Images of Carbon Fibers
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Material Before and After Moisture Absorption
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Fig. 15 Chemical Image of Amine Absorption
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