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Effects of Internal and External Notches on Mechanial Properties of

Three-dimensional Orthogonal M40J/Al Composites
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(National Defense Key Discipline Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University)

Abstract: The three-dimensional orthogonal M40]/Al composites with 50% (volume fraction) fiber were prepared
by vacuum pressure infiltration with ZI.301 alloy as the matrix and perform made of M40] carbon fiber woven into
three-dimensional orthogonal structure. The microstructure and fracture morphology of the composites were ana-
lyzed by SEM. The effects of notch position on the longitudinal tensile properties of the three-dimensional orthog-
onal M40J/Al composites were investigated, and the failure mechanism was discussed. The results indicate that
the tensile strengths of the composites with V-notch, rectangular notch and central circular hole notch at room
temperature are 690.7.667.0 and 314.2 MPa, respectively, which are 9.24% , 12.35% and 58.71% lower than
those of the unnotched specimens (761.0 MPa). The internal notch has the greatest effect on the tensile properties
of M40]J/Al composites with three-dimensional orthogonal woven structure compared to the external notch. The
fracture location of composites containing the central circular hole notch is concentrated at the notch, which is ex-
tremely sensitive to the central circular hole notch with the lowest tensile strength compared to the other three
types of composites.
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Tab.1 Chemical composition of ZL301 matrix alloy %
wp
Mg Zn Cu Si Mn Ti Al
9.5~11.0 0.15 0.1 0.3 0.15 0.15 A

R2 MO BRAENTEHRSH

Tab.2 Main performance parameters of M40J carbon fiber

PORrs g/ M IRpiE/ W/ f R/ Likea-vel
MPa GPa (g+cm™%) % pm
4 410 377 1.77 1.2 5
RI ZHESHAZHMBTHNGEIZSH

Tab.3 Process parameters of preform with 3D

orthogonal woven structure
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Fig.1 Fiber preform with 3D orthogonal woven structure
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Fig.3 Schematic diagram of vacuum pressure infiltration furnace
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Fig.4 Schematic diagram of different types of tensile specimens
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Fig.5 Entity of 3D orthogonal M40J/Al composites
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Fig.6 Microstructure of 3D orthogonal M40J/Al composites
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Fig.7 Tensile strength of different types of 3D
orthogonal M40J/Al composites specimens
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Fig.9 Cross section morphology of different tensile specimens of 3D orthogonal M40]J/Al composites
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Fig.10  Cell diagram of specimens with different types of three-dimensional orthogonal structure
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