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Abstract: In this paper, the mechanical behaviors of 2124, A I-5Cu, AL i and 6061 alloys
reinforced by silicon carbide particulate, together w ith the silicon carbidew hisker reinforced 6061 A |
alloy, were studied under quasi-static and mpact loading conditions, by using the Split Hopkinson
Tenson / CompressureBars and Instron universal testing machine T he effect of the strain rate on
the UTS, hardening modulus, and failure strain was investigated At the ssme tme, the SBEM
observationsof dynam ic fracture surfacesof variousMM C materials show ed some distinguished failure
characteristics, w hich detem ined the sensitivity of the strain rate of failure strain and the agymmetry
of tension and presaure of MM C materials Some nev characteristics of asymmetry of mechanical
behaviorsof MM C materials under tension and compresson loadingsw ere alo presented and exp lained
in details in thispaper, w hich can be considered asflags, to sme degree, to determ ine the controlling
mechanisn of danage and failure of metal matrix composites under impact loading T he development
of nev oonstitutive lav s about MM C materials under impact loadings should benefit from these
experiment results and theoretical analysis
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1—Bulletin  2—V elocity meter 3—Input bar 4—Strain gauge
5—Sanple 6—Transnission br 7—Supporter 8—Energy
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Fig 1 The sketch map of Plit Hopkinon Pressure Bar

1—Protection plate 2—Energy aborbing bar 3—Bearing bar
4— inkage bar 5—Bulletin 6—Bore bar 7—Strain gauge
8—Input bar 9—Sample 10—T ransnission bar 11—Supporter
12—Amplifier 13—O<illoscope 14—Computer
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Fig 2 The sketch mgp of M odified Slit Hopkinon Tension Bar
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Tablel The elanentsconstituent of variousMM C mater ials w t%
Na Reinforcanent and its size M atrix Al Cu Mg Li M n
1 15%SiCp(  20um) A 81 12 Qs 20 /
2 14 8%SiCp(3 5um) A I-5Cu 8Q 66 4 51 / / /
3 15%SiCp(3 5um) 2124 78 19 5 783 Q 663 / a 35
4 17%SiCw ( P1x 15um) 6061 81 45 Q 61 Q 36 / Q 15
5 30%SiCp(3  5um) 6061 68 44 Q 218 Q 359 Q25
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Fig 4 The curvesof strain vs stressof variousmetal matrix materials and their matrixes
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8 MMCs SEM
Fig 8 Typical SBM fractural characteristicsof MM Cs sanples under impact tension
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2 MMCs

Table2 The ammary of agymmetry of mechan ical behavior sof MM Csmater ials

Reinforced shgpe

Failuremechanisn

Conditions for failure occurrence

Comparin of tension and compresure

Particulate

Particulate failure
M atrix failure

D ebonding

Snall size, strong bonding and w eak matrix

W eak interface, large particle size

L arge particle size or high strength interface and matrix

Symmetry
Symmetry

Tension< Compresure

W hisker

W hisker fracture

Strong bonding and mpact loading

Tension> Compresure

M atrix failure

Low loading rate and w eak matrix and interface

Tension< Compresaure
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