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Table 1 Chemical composition of hollow microsphere %)
Al O, SiO, K,O Fe, O, MgO TiO, N, O CaO
26.07 58. 83 6. 26 3. 64 1.57 1.03 0.74 0.70
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Fig. 2 Schematic of the SHPB experimental system
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Fig. 4 Stress-strain curves of 2024 Al alloy and hollow microsphere/aluminum 2024 alloy composite
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hollow microsphere/aluminum 2024 alloy composites
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Fig. 6 Fracture morphology and failure node of the hollow microsphere/aluminum 2024 alloy composites
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Table 2 Parameters of material model for Johnson-Holmquist T (JH-2)

Parameter Value Parameter Value
Density p,/(g/cm®) 3.89 Shear modulus G/(GPa) 152
Hugoniot elastic limit oug. /(GPa) 7.00 Intact strength constant A 0. 88
Intact strength constant N 0. 64 Strain rate constant C 0. 007
Fracture strength constant B 0.45 Fracture strength constant M 0. 60
Max. strength of failed material/ HEL stress 1.0 Tensile strength T/(GPa) 0.462
Pressure(EOS) constant K, /(GPa) 0.462 Pressure(EOS) constant K,/ (GPa) —160
Pressure(EOS) constant K;/(GPa) 2774 Bulking constant 1.0
Damage constant D, 0.0125 Damage constant D, 0.70
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Dynamic Compression and Damage Pattern of
Hollow Microsphere/ Aluminum Alloy Composites

WANG Shao-Heng, YANG Zhen-Qi, GUAN Gong-Shun,
PANG Bao-Jun,CHEN Hai-Bo

(School o f Astronautics  Harbin Institute of Technology s Harbin 150080 ,China)

Abstract: The hollow microsphere/aluminum alloy composites was fabricated by press infiltration. The
dynamic compression behavior of the composites was investigated by using split Hopkinson pressure
bar (SHPB). The microstructure of the specimen after compression was characterized by scanning electron
microscopy,and the damage patterns of the hollow microsphere was primarily studied. A single-cell model of
the composites was established,and the dynamic compression process of the single-cell was simulated
by using the LS-DYNA explicit {inite element software. With dynamic loading, mechanical behavior of
hollow microsphere/aluminum alloy composites showed three typical stages:elastic deformation, plas-
tic collapse and densification. With the increasing of the decrement, the hollow microsphere appeared
cracks along the meridians, gradually transitioned into the fragmentation of the equator,and eventually
collapsed.

Key words: dynamic damage;split Hopkinson pressure bar (SHPB) experiment;aluminum alloy matrix

composites
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