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Abstract: Silane coupling agent surface treatment was performed on carbon fibers (CF), and CF-reinforced polyamide 6
(PA6) composites were prepared via melt blending. The effects of fiber content on the mechanical properties, thermal
properties, and crystallization properties of silane-modified carbon fiber (K-CF)/PA6 composites were systematically
investigated. The results showed that the introduction of K-CF significantly improved the tensile strength, impact strength,
and flexural strength of the composites. When the CF mass fraction was 10%, the tensile strength, impact strength, and
flexural strength of the K-CF/PA6 composites were all significantly higher than those of the CF/PA6 composites. The
tensile fracture surface of the K-CF/PA6 composites exhibited a fiber fracture morphology, whereas the untreated CF/PA6
composites showed a fiber pull-out morphology, indicating that the interfacial adhesion between fibers and matrix was
significantly enhanced in the former. The introduction of K-CF increased the crystallinity of the composites and induced
the transformation of the PA6 matrix from the y crystal form to the more thermodynamically stable a crystal form, forming
a transcrystalline structure at the fiber interface.
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Tab.1 Tensile properties of PA6, CF/PA6
and K-CF/PA6 composites

FESh PIHGREE/MPa  WTZHHC R /% PR/ MPa
PA6 61.02 281.36 332.86
CF(5%)/PA6 107.37 72.14 773.87
CF(10%)/PA6 118.77 17.36 1156.35
K-CF(5%)/PA6 159.69 101.72 2 120.60
K-CF(10%)/PA6 167.51 99.18 263335
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FE i 25 i R/ MPa 25 R TR AR /Y%
PAG 69.78 17.93
CF(5%)/PAG 75.99 7.94
CF(10%)/PAG 90.78 8.41
K-CF(5%)/PA6 122.32 8.66
K-CF(10%)/PA6 151.91 9.90
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Tab.3 Crystallization properties of PA6, CF/PA6
and K-CF/PA6 composites

Ffh t/°C  A4/°C 1, /°C  ALSC X%
PA6 13672 11093 17942 6856 223
CF(5%)/PA6 132.67 11444 184.09 6542 2538
CF(10%)/PA6 130.81 11929 189.25 6191 302
K-CF(5%)/PA6 121.52  111.84 199.76 4325  36.1
K-CF(10%)/PA6 11121 12496 203.52 47.63  40.7
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