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Fig.1 Schematic diagram of quasi-static compression
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Fig.2 Typical stress-strain curves of three specimens
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Table 1 Basic mechanical parameters of specimen material
Elastic Yield

Mass Density/

fraction/% kg m* modulus/GPa  strength/MPa
90 2797 8.740 562
85 2985 10.798 609
75 2841 12.249 664
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Fig.3 Schematic diagram of SHPB experimental device
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Table 2 SHPB rod material parameters

Density/ Elastic modulus/ Poisson Wave velocity/
kg m™ GPa ratio ms?
7740 206 0.29 5158
Specimen
Input bar Output bar
7
Cushion block
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Fig.4 Schematic diagram of SHPB experimental device
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Fig.5 Schematic diagram of plastic film
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Fig.7 Schematic diagram of stress wave propagation
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Fig.8 Waveform stress balance verification for three groups of working conditions: (a) 90%Al, 9.196 m/s; (b) 85%Al, 14.943 m/s;
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Fig.10 Waveforms of 90%Al B4C/Al composite ceramic at

different impact speeds
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Fig.11 Comparison of waveforms of B,C/Al composite ceramics

with different Al contents
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Fig.12 Stress-strain curves of B4C/Al composite ceramics with different Al contents at different impact speeds: (a) 90%Al, (b) 85%Al,

and (c) 75%Al
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Fig.13 Comparison of dynamic and static stress-strain curves of B4C/Al composite ceramics with different Al contents: (a) 90%Al,

(b) 85%Al, and (c) 75%Al
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Fig.16 Debris morphologies of composites with different Al contents: (a) 75%Al, (b) 85%Al, and (c) 90%Al
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Study on Dynamic Mechanical Properties of B,C/Al Composite Ceramics Based on
SHPB Test
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Abstract: B4C/Al is a novel composite material with metals and ceramics. Compared with traditional ceramic materials, B4C/Al has been
widely used in the protective armour due to the advantages of low density, high hardness, high toughness, and low cost. In order to research
the mechanical properties of B,C/Al composites under dynamic loading, the waveforms of the materials under different impact speeds and
the fracture morphology under micro environment were obtained through split Hopkinson pressure bar (SHPB) testing and scanning
electron microscope (SEM). And the stress-strain curve characteristics and failure modes of the materials under different strain rates were
studied. Furthermore, the influence of Al content on the dynamic compressive strength of the material was analysed. The results can
provide reference for the design and application of B4C/Al composites.

Key words: B4C/Al; SHPB test; dynamic compressive strength
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