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] 72, i A4 B i HEA T A, SR L R iR
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Table 1 Property index of fiber
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Fig.1 Schematic diagram of vacuum pressure impregnation

Fiber type Fiber model  Density/(g-cm )  Monofilament diameter/pm Tensile strength/MPa Elastic modulus/GPa
Al 04 Nextel610 3.75 10-12 3200-3500 380—400
C M40 1.81 6.5-10 4400-5000 392-450
SiC KD-1I 2.74 10-15 2300-2400 150-190
®2 EEEE SRR
Table 2 Chemical composition of aluminum
Alloy code Mass fraction/%
Si Mg Cu Mn Ti Others Al
Z1.301 0.3 9.5-11.0 0.1 0.15 0.15 - Margin
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Fig.2 Tensile specimens schematic diagram of composite
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Fig. 3 Density of matrix and different fiber reinforced

aluminum matrix composites
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Fig. 4 Relationship between reinforced fiber and average

relative density
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Fig. 5 Microstructures of continuous fiber reinforced composites with different reinforced fibers: (a), (b) ALOs¢/AlL (c), (d) SiC/Al

(e), () C/Al
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Fig. 6

composites with different reinforced fibers: (a) Al,O;/Al; (b)

SiCy/Al; (c) C/Al

XRD patterns of continuous fiber reinforced
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Fig. 7 Morphologies of interface layer of composites with
different reinforced fibers: (a) Al,O5;¢/Al; (b) SiCy/Al; (c) C/Al
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Y SIEREE G SR EFTRMA Si M ALC; MHE
i, AH/AD R Si X fE— @ RE AL EAME S s R, 4
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ELHEE SiCyZL301 B FHTH R SRR L, FAF4E45 5 5 7™
H., K 9 FiRN ALC, HIEIATETEERE

B8 AL YEdg s intt B & BT IR MK TEM 4
Fig. 8 TEM images of interfacial reactants of composites

with different reinforced fibers: (a) SiCy/Al; (b) C/Al
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Fig. 9 Diffraction pattern of Al4C; phase
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Fig. 10 Tensile strength of fibers in different states

il &1 ZL301 FisR AN 167 MPa, #E4E SiCy/Al
HAEMEHIRHEE Ny 780.3 MPa, HIERE 4R
& 1 467%; CJdAl EEMEHOH R 670.2 MPa,
ELIAA SRR T 401%; ALOs/Al HA&FRHKIHL
HEEREE A 587 MPa, LIRS & MRS T 351%, &5
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Fig. 11 Tensile strength of matrix and different reinforced
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Fig. 12 Tensile fracture surface morphologies of different reinforced fiber composites: (a), (b) Al,O;/Al (c), (d) SiC/Al

(e), () C/Al
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Effect of reinforcing fiber on interface and mechanical properties of
fiber reinforced aluminum matrix composites

HU Yin-sheng, YU Huan, XU Zhi-feng, NIE Ming-ming, XU Yan-jie, YAO Jing

(National Defence Key Discipline Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The vacuum gas pressure infiltration was used to compose the continuous fiber reinforced aluminum matrix
composites with unidirectional fiber arrangement using M40 carbon fiber, KD-II SiC fiber and Nextel610 Al,Os; fiber as
reinforced materials, the matrix alloy was ZL.301, the effects of reinforced fiber on interface and mechanical properties of
composites were studied. The results show that the reinforcement fiber has a significant effect on the density of the
composites, the density of composites which the reinforced fiber is M40 carbon fiber is highest as 99.9%, it has the
smallest density, only 2.55 g/cm3, and the fiber arrangement is uniform and the tissue defects are the least. The interfacial
reactions of different reinforcing fibers and matrix can occur in varying degrees, showing different degree of fiber
damage, the thickness of interface layer and the size of interface phase. The interface layer of Al,Os7/Al composite is not
found, and the interface layer thicknesses of SiC/Al composites and C/Al composites are 275.3 nm and 327.4 nm
respectively, and short rod like Al,C; phases are found at the interface. The tensile strengths of SiCy/Al, Cy/Al and
Al,O3¢/Al composites are 780.3 MPa, 670.2 MPa and 587 MPa, respectively. The defect, interfacial reaction degree and
fiber damage are the main factors to determine the tensile strength of the composites.

Key words: reinforced fiber; continuous fiber reinforced; aluminum matrix composites; vacuum pressure infiltration;

interface; mechanical properties
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