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Analyses on Nanomechanical Properties of Polymeric
Composite Materials

The mechanism of improved heat resistance for carbon nanotube (CNT)-reinforced fluorine rubber
was elucidated by nanomechanical analyses based on atomic force microscopy. Due to the high thermal
conductivity of CNTs, thermally aged specimens showed changes of mechanical properties only near the
interface between CNT and rubber, which was in contrast to the case of carbon black (CB)-reinforced fluorine
rubber. The spatial heterogeneity near the interface was suppressed for CNT-reinforced rubber, while highly
heterogeneous degradation was evident for CB-reinforced rubber.
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Fig.1. Schematic of the contact between an AFM
probe and an elastic surface
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Fig.2. Tensile test results on CNT and CB-filled
FKM specimens
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Fig.3. Typical F—o plot on the rubbery region of
CNT-filled FKM
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Fig.4. Nano-palpation AFM results on CNT-filled FKM (0 h heat-aging). (a) Height,
(b) maximum adhesive force and (c) elastic modulus images for 1.0 um area
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Fig.5. Histogram of elastic modulus (log scale) for
CNT-filled FKM (72 h heat-aging)
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Fig.6. Changes in elastic moduli against heat-
resistant test time
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Fig.7. Changes in area fraction against heat-
resistant test time
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Fig.8. Schematic of heat-aging effect on (a) CNT-
filled FKM and (b) CB-filled FKM
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Fig.9. Changes in standard deviation of moduli
distribution against heat-resistant test time
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Fig.10. Nano-palpation AFM elastic modulus images on (a) CNT-filled FKM

(96 h heat-aging) and (b) CB-filled FKM (96 h heat-aging) for 1.0 ym area
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