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Tab.1 Effect of catalyst ratio on conversion , degree of crystallinity and mechanical properties of APA6 resins

Number Catalyst ratio Conr\;zzsion Crystallinity/% :;::nsgti rzzgiﬁfs Elongitiin a SItrrI;iagctL
m(NaCH;0)/m(TDI) 1% DSC XRD /MPa /GPa 1% /(kJ-m?)

Al 1:2 94.0 36.0 422 87.8+1.2 4.0+0.3 20.8+1.4 2.3+0.2
A2 1:3 91.3 33.8 40.9 79.5+0.8 3.6+0.2 22.4+4.0 2.2+0.4
A3 1:4 89.7 234 39.2 72.8+0.8 2.8+0.1 33.6+3.1 2.1+0.1
B1 1.5:3 94.6 35.8 453 85.3+1.6 3.6+0.2 23.7+2.4 2.1+0.2
B2 1.5:4.5 94.0 342 43.9 83.8+1.0 3.8+0.1 20.2+3.6 2.0+0.1
B3 1.5:6 88.7 33.9 40.3 72.4+1.5 2.740.1 33.4+2.9 3.0+0.6
Cl 2:3 94.9 34.8 46.0 85.9+1.2 3.440.1 21.5+2.5 2.240.1
C2 2:4 94.6 32.1 45.1 81.4+2.4 3.5+0.1 22.6+4.3 2.4+0.1
C3 2:6 94.0 30.4 40.6 82.8+0.7 3.60.1 23.4+3.6 2.0+0.4
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Fig.1 Stress- stain curves of continuous CF/APA6 thermoplastic
composites
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Tab. 2 Effect of fiber volume fraction on mechanical properties of continuous CF/APA6 thermoplastic composites

Voloym Porosity Tensile Tensile Elongation at Flexural Flexural Impact

fraction strength modulus break strengt modulus strength
/% /% /MPa /GPa 1% /MPa /GPa /(kJ- m*)
0 83.8+1 3.8+0.1 20.243.6 2.0+0.1
35 0.5 421426 42.542.6 1.0+0.2 462+14 33.4+1.1 61.4+3.2
40 0.7 493434 60.1+3.3 0.8+0.1 403+18 42.3+1.0 80.7+5.6
45 25 481424 50.0+1.0 0.9+0.1 424425 33.4+1.1 91.9+5.2
50 4.8 480+26 52.8+1.4 0.9+0.1 449+13 35.4+0.9 102.54+4.1




Fig.2 Morphologies of tensile fracture surfaces of continuous CF/APA6 thermoplastic composites
(a): Vi=35%;(b): Vi=d40%; (c): Vi=d5%;(d): Ve=50%
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Fig.4 SEM images of the morphologies of tensile frature surfaces of continuous CF/APA6 thermoplastic composites
(a): Vi=35%;(b): Vi=40%; (¢): ViEd45%;(d): Vi=50%
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Preparation and Characterization of Continuous Carbon Fiber Reinforced

Anionic Polyamide-6 Thermoplastic Composites

Furui Sun', Gaoning Ji' , Shipeng Zhu',Yunhua Yang' , Zhihai Feng' ,Zhuang Ma', Xiaobiao Zuo ', Lei Kong' , Wei

Wang ', Jinyao Chen’

(1.Aerospace Research Institute of Materials & Processing Technology, Science and Technology on Advanced

Functional Composites Technology , Beijing 100076,China; 2. Key State Laboratory of Polymer Materials Engineering,
Polymer Research Institute of Sichuan University,Chendu 610065,China )

ABSTRACT: Anionic polyamide 6 resin and continuous carbon fiber (CF) reinforced anionic polyamide 6 (APAG6)

thermoplastic composites were prepared by resin transfer molding process (RTM), and the effects of catalyst ratio on

the conversion, crystallinity and mechanical properties of APA6 resins were studied. The influence of fiber volume

fraction on the mechanical properties of continuous CF/APA6 composites was further explored, and the tensile

fracture morphologies of the composites were observed by SEM. The results show that the conversion and

crystallinity of APA6 resin decrease with the increase of catalyst ratio. When the fiber volume fraction is 40%, the

tensile strength and tensile modulus of the continuous CF/APA6 composite material reach a maximum of 493 MPa

and 60 GPa; SEM analysis show that the APA6 resin matrix continues to increase the fiber volume content (>40%) in

the carbon fiber, and the weakened interface makes it difficult to play the role of reinforcer.

Keywords: carbon fibers; anionic polyamide-6; thermoplastic composites



