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Characterization of Elastic Modulus and Hardness of T800

Carbon Fiber Via Nanoindentation Technique
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Abstract The elastic modulus and hardness of T8O0SC carbon fiber with different orientation respect to its axis
direction were tested by nanoindentation, and the scatter in the data was treated in terms of the two — parameter
Weibull statistical analysis. It is shown that with the increase of the intersection angle between the test plane and the
axis direction, the elastic modulus and hardness of T800SC increase. When the intersection angle increases from 0° to
90°, the elastic modulus of T800SC rises to (50.96£5.73) GPa from (5.84+2.00) GPa, and the hardness increases
from (2.71+0.51) GPa to (5.24+0.91) GPa. For the elastic modulus and hardness of T800SC carbon fiber with dif-
ferent orientation, the modulus of Weibull distribution ranges from 9.0 to 10.5 and from 6.0 to 8.0, respectively.
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Fig.1 Schematic diagram for preparing carbon fiber samples with different orientations
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Fig.5 Schematic microstructure of PAN-based carbon fiber and deformation of carbon fiber under compressive load of nanoindentation
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Fig.6 Modulus—depth curves and hardness—depth curves of T800SC carbon fiber under nanoindentation test
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Fig.7 Variation of the elastic modulus and hardness of T800SC carbon fiber with nanoindentation test angle
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Fig.8 Weibull plots for calculating elastic modulus and hardness under different test angle
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Tab.2 Characteristic values of modulus and hardness of T800SC carbon fiber
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