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Table 1 Mechanical properties of 3233G resin single fiber prepreg composite laminate

3233G/ZT7H carbon |3233G/F-12 aramid

3233G/S,C10-800

Kind fiber composite fiber composite high strength glass
. . fiber composite
laminate laminate .
laminate

Warp tensile strength/MPa 2478 2079 1426

Warp tensile modulus/GPa 133 78 64

Warp tensile elongation/% 1.77 2.73 2.25
Warp compression strength/MPa 797 356 1042
Warp compression modulus/GPa 124 87 60
Warp compression elongation/% 0.77 0.43 1.60
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Table 2 Mechanical properties of hybrid composite laminates with mixed layup prepreg

Property

Reinforcement material
volume ratio

Warp tensile strength/MPa
Warp tensile modulus/GPa
Warp tensile elongation/%
Compressive strength/MPa
Warp compression modulus/GPa

Warp compression elongation/%
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Table 3 Mechanical properties of 3233G resin single fiber prepreg composite laminate
3233G/ZT7H carbon fiber composite | 3233G/F—12 aramid fiber composite | 3233G/S,C10-800 high strength glass
laminate laminate fiber composite laminate
Kind property
Experiment Finite element Error/% |Experiment Finite element Error/% | Experiment Finite element Error/%
model model model
Warp tensile strength/MPa 2478 2491 0.5 2079 2084 0.2 1426 1437 0.8
Warp tensile modulus/GPa 133 135 1.5 78 79 1.5 64 65 1.2
Warp tensile elongation/% 1.77 1.79 1.1 2.73 2.77 1.4 2.25 2.28 1.3
Warp compression strength/ |, 805 1.0 356 361 14 1042 1056 1.3
MPa
Warp compression modulus/ |y 126 1.6 87 89 1.9 60 61 1.8
GPa
Warp compression 0.77 0.78 13 0.43 0.44 23 1.6 1.6 0.1

elongation/%
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Item

Wrap tensile strength /MPa
Wrap tensile modulus /GPa
Warp tensile elongation /%
Compressive strength /MPa
Warp compression modulus /GPa

Warp compression elongation /%

Item

Tensile test of
[ZT7H, ZT7H, S,C10-800, ZT7H],
composite

Compression test of
[ZT7H, ZT7H, S,C10-800, ZT7H],
composite

Tensile test of
[F-12, S,C10-800, F—12];
composite

Compression test of
[F-12, S,C10-800, F-12];
composite
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=4

[ZT7H, ZT7H, S,C10-800, ZT7H],
(Reinforcement material volume ratio=1 :

Experiment

1666
99
1.63
836
92

0.87

FC

1769

94

1.71

848

91

0.92

Finite element model

FT

REE SRR BRTERIILL

Table 4 Hybrid composites experiment—FEM results comparison

1))

Error /%

5.8

5.1

4.1

1.4

0.7

49
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Study on Hybrid Fiber Composites Properties of Medium Temperature
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[ABSTRACT]

In this paper, the mechanical properties of mid-temperature cured high toughness epoxy resin hybrid

composites were investigated. Firstly, carbon fiber unidirectional prepreg, high-strength glass fiber unidirectional
prepreg, and aramid fiber unidirectional prepreg were prepared by the hot-melt method, and a single prepreg layer and
hybrid composites with different fibers were prepared by the autoclave method. Secondly, the tensile and compressive
mechanical properties are tested and key performances such as stress-strain curve, strength, and stiffness were obtained.
Finally, a theoretical model of equivalent tensile stiffness of hybrid fiber laminate composites was established and the
Hashin strength criterion was introduced to evaluate the strength of the composites, the accuracy of which was verified
by comparison with the measured values. The results showed that the interlayer mixing of different fiber prepregs
allowed the hybrid composite to exert synergistic effects, optimize performance. The data obtained from the theoretical
calculation model of the hybrid composite was close to the measured values, providing a theoretical basis for the strength
design of the hybrid fiber.

Keywords: Medium temperature curing epoxy resin; Hybrid composites; Mechanical property; Strength; Failure
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