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Abstract
Long (10 m) shaped carbon fiber composites were prepared by pultrusion with multi-layer high
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gram weight four axial carbon fiber cloth as reinforcement and modified epoxy resin (Dow) as
matrix resin. The mechanical properties of carbon fiber composites with different thicknesses at
different parts of profiled parts were tested, and the changes of mechanical properties of profiled
parts with different thicknesses were analyzed; The effect of resin viscosity on the pultrusion
process was studied. It was confirmed that the optimum viscosity of pultruded carbon fiber struc-
tural parts was 560 MPa-s when the ambient temperature was 33°C; The internal defects of 10m
structural parts are studied by ultrasonic phased array. The results show that the internal defects
of 10 m structural parts meet the Class A requirements of 3.7 internal quality in composite ma-
terial GJB 2895.
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Table 1. Information sheet of carbon fiber raw materials
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Figure 1. Flow chart of pultruded profiled carbon fiber composites
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Table 3. Table of paving requirements
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X [A] biclis UG/
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— X4 0°/90° + 45°/-45° T300, 1000 g/m?
0°/90° + 45°/-45° T300, 1600 g/m?
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Continued
0°/90° + 45°/—45° T300, 600 g/m?
0°/90° + 45°/—45° T300, 800 g/m?
CXEE 2
0°/90° + 45°/—45° T300, 1000 g/m
0°/90° + 45°/—45° T300, 1600 g/m?
0°/90° + 45°/—45° T300, 1600 g/m?
ZXHZ 0°/90° + 45°/—45° T300, 1600 g/m?
0° T300, 400 g/m?
0°/90° + 45°/—45° T300, 1600 g/m?
VY X 4 2 ,
0°/90° + 45°/—45° T300, 1600 g/m
0°/90° + 45°/—45° T300, 1600 g/m?
0°/90° + 45°/—45° T300, 1600 g/m?
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Figure 2. Product drawing of special structure
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Table 4. Mechanical properties of different parts of the product at different thickness
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Table 5. Effect of resin viscosity on pultrusion process
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Figure 3. Ultrasonic phased array detection mechanism
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Figure 4. Comparison block defects at different depths
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Figure 5. 10 m profile internal defects. (a) No internal defects; (b) Impurities inside
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