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Abstract: With domestic high-strength medium modulus CCF800H carbon fiber as the basic reinforcement
material, CCM40J and CCM55]J high modulus carbon fibers as the hybrid reinforcements, and AC631
high-temperature bismaleimide resin as the matrix, the in-plane hybrid prepregs with different fiber ratios
were prepared. Combined with the autoclave molding process, the mechanical properties of five groups of
composite materials with different carbon fiber hybrid ratios were prepared and characterized. According to
the test results, the changes in the mechanical properties of different hybrid composite systems were
analyzed, and three groups of typical hybrid ratio composite systems, CCF800H/CCM40J (5:5) ,
CCF800H/CCM40J (4:6), and CCF800H/CCMS55] (5:5), were obtained, all of which showed good
mechanical properties. This can provide reference basic material performance data for developing aircraft
composite structural parts.
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Table 1 Basic properties of fiber

Tensile Tensile

) Density/ Elongation
Material strength, modulus, B
(grem™®)  at break/%
X,/MPa E,/GPa
CCF800H 5400 290 1.80 1.97
CCM40J 4400 380 1.78 1.20
CCM55] 4020 540 1.90 0.80
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Table 2 Types of carbon fiber prepregs

Prepreg Hybrid ratio of carbon fiber Resin system
F84-55 CCF800H(50%)/CCM40J(50%)  AC631
F84-64 CCF800H(60%)/CCM40J(40%)  AC631
F84-46 CCF800H(40%)/CCM40J(60%)  AC631
F85-55 CCF800H(50%)/CCM551(50%)  AC631
F85-64 CCF800H(60%)/CCM55J(40%)  AC631
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Fig. 1 Comparison of 0° tensile strength and modulus of

five hybrid fiber ratio laminates
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Fig. 2 Filamentary fracture of 0" tensile specimen
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Fig. 3 Unbroken failure pattern of 0° tensile specimen
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Fig. 4 Comparison of 90° tensile strength and modulus of five

hybrid fiber ratio laminates
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Fig.5 Comparison of 0° compression strength and modulus

of five hybrid fiber ratio laminates
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Fig. 6 Comparison of in-plane shear strength and modulus of

five hybrid fiber ratio laminates
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Fig. 7 Comparison of shear strength and modulus of short beams of

five kinds of hybrid fiber ratio laminates
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Table 3 Properties of hybrid fiber composite laminates
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