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Al2O3 with different particle sizes were added to the polyamide 6 resin (PA6), and its crystallinity, density, and coefficient 

of thermal expansion were measured. To evaluate fiber matrix interfacial shear strength, microdroplet tests were conducted 

using Al2O3 added PA6 and carbon fibers. The improvement mechanism of interfacial shear strength by the addition of Al2O3 

to PA6 was clarified in this study. The higher the elastic modulus of the matrix, the greater the force with which the resin tightens 

the fibers. In order to obtain higher interfacial shear strength, it is effective to use a matrix resin with a higher elastic modulus. 
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Fig. 1. Schematic drawing of CF/PA6 microdroplet 
specimen. 

 
 

 
 

Fig. 2. Schematic drawing of microdroplet test. 
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Fig. 3. Load-displacement curve obtained by 
microdroplet test. 
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Fig. 4. SEM images of cross section of PA6 with Al2O3. 
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Fig. 5. Density of PA6 and PA6 with Al2O3. 

N = 5, mean ± S. D.  
 

 

 
Fig. 6. Melting point of PA6 and PA6 with Al2O3. 

N = 5, mean ± S. D.  
 
 

 
Fig. 7. Tg of PA6 and PA6 with Al2O3. 

N = 5, mean ± S. D.  
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Fig. 8. Crystallinity of PA6 and PA6 with Al2O3. 

N = 5, mean ± S. D.  
 
 

 
Fig. 9. Coefficient of thermal expansion of PA6 

and PA6 with Al2O3. 
N = 5, mean ± S. D.  
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Fig. 10. Modulus of PA6 and PA6 with Al2O3. 

 
 
 

 
Fig. 11. Interfacial pressure of PA6 and PA6 with 

Al2O3. 
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Fig. 12. Friction force per unit area obtained 

by microdroplet test. 
N = 5, mean ± S. D.  
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Fig. 13. Coefficient of friction of PA6 and 

PA6 with Al2O3. 
N = 5, mean ± S. D.  

 
 
 

 
Fig. 14. Interfacial shear strength obtained 

by microdroplet test. 
N = 5, mean ± S. D.  
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