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Abstract: Carbon fiber reinforced polymer (CFRP) has the characteristics of high specific strength/
modulus and strong designability, which has been widely used in aerospace and transportation. CERP is
mainly composed of carbon fiber, resin matrix and the interface between them. As a component of CFRP,
the interface poses great influence on the properties of the composite. Due to the smooth surface
morphology and chemical inertness as well as significant difference in the elastic modulus between the
matrix, the interfacial compatibility of CFRP is rather poor. Therefore, searching for suitable interfacial
modification methods has become a hot research topic. In this paper, interface modification methods of
CFRP, including the conventional approaches and state-of-the-art approach based on multi-scale interface
microstructure construction, as summarized. In general, the multi-scale interface microstructure
construction method is advantageous over the conventional methods in regard to interface modification
effect, which can change the physical and chemical properties of the fiber surface and alleviate the stress
concentration caused by the large modulus difference between the fiber and the resin. Outlook is given on
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the trend of composite interfacial modification method based on multi-scale interfacial phase construction:
exploring accurate interface normal characterization methods combined with micro and nano technologies,
while developing controllable interface microstructure construction processes, and exploring a set of
efficient and low-cost multi-scale interface construction methods, ultimately achieving the practical
engineering application of the multi-scale interface microstructure construction method.
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Fig.2 Common carbon fiber surface modification methods

(a)electrochemical oxidation; (b)sizing method ; (¢)plasma treatment
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Table 1 Comparison of interface properties of composites with different surface modification methods of carbon fiber

Modified  Percentage = Modified — Percentage
Sample Method Modified medium IFSS/ increase in LSS/ increase in  Reference
MPa IFSS/% MPa ILSS/%
CF/EP Gas phase oxidation Air 36.9 81.77 [33]
Liquid phase oxidation HNO, 38.1 77.2 [34]
Anodic oxidation (NH,),SO, 109 23.86 [35]
Sizing/coating Ti,C,T,-MXene / EP 85.9 47.1 [36]
Chemical vapor deposition ~ CNTs 75.8 47.79 77.2 26.97 [37]
CNTs 129.92 153 [38]
Liquid deposition Graphene carboxyl 40.5 35 [39]
Ti,C,T,-MXene 8254  28.2 [40]
Plasma treatment Acrylic acid 28.3 49 [41]
0O, 88.61 97.39 [42]
CF/PAEK  Gas phase oxidation Air [43]
Anodic oxidation NH,HCO, 72.5 78 [44]
Sizing/coating Water-based crosslinkable polyarylethe 99.6 42.7 [45]
PEKK 82.8 70 [46]
Plasma treatment O,/Ar 59.73 41.01 [32]
CF/PA Gas phase oxidation O, 56 60 [47]
Liquid phase oxidation H,0, 45 9.8 [48]
Sizing/coating PU/SiO, 31.13 40 [49]
PDA 31.7 72.3 [50]
Plasma treatment Air 82.7 106.75 [51]
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Fig.4  Single structure modification of carbon fiber surface

(a)small molecule modification; (b)flexible polymer modification; (¢)rigid nanoparticle modification
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