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Abstract: According to the mic Quiture of the continuous graphite fiber reinforced al w matrix (CF/AD
composites, the micromecha te element model was established based on the r @\lalive volume element
(RVE) with different [ib@ﬁngcmcnts. The progressive damage and fracture @ of the CF/Al composites

under axial tensile condition were investigated by quasi-static tensile testing

5 ¢rical simulation method. The

and
omechanical model with the diagonal

results show that the axial tensile modulus and strength calculated by t 1
quadrilateral fiber arrangement agree well with the experimental results‘ rhitfe the fracture strain is underestimated.

At the first tensile stage. the interface damage initiates and acc . With the increase of strain, the interface

damage induces the local interfacial debonding and matrix allo§ ute at the middle stage. At the last stage, the oc-
Q

currence of fiber failure leads to the eventual fracture of t posites, which results in a fracture surface with co-

existence of matrix tearing and fiber pull out. Accor he micromechanical calculation results, the influence of
interfacial strength and stiffness on the axial tenst avior is inapparent in the case of insufficient fiber strength,
while the axial mechanical properties of the composite are primarily determined by the in-situ fiber ultimate strength.
Keywords: graphite fiber reinforced aluminium matrix composite; micromechanics; damage evolution; failure

mechanism; mechanical properties
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(a) Specimen size
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(b) Specimen appearance
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Fig. 2 Axial tensile specimen and size of CF/Al composites
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Fig. 3 Microstructure and measurement of fiber area in
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Fig. 4 Representative volume element(RVE) models of CF/Al composites with different fiber arrays
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Table 5 Experimental and calculated results of axial

mechanical properties of CF/Al composites

mechanical properties of CF/Al composites

E./GPa of /MPa e /%
Experiment(avg. ) 236.53 979. 66 0. 549
Calculated 233.25 995. 81 0.476
Relative error/ % —1.387 1. 649 —13.313
Notes: E;.—Elastic modulus in the axial direction; of — Ultimate

tensile strength in the axial direction; e — Fracture strain in the axi-

al direction.
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Fig. 10 Microscopic damage evolution and failure of CF/Al composites during axial tensile process
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