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(a) Type A: 10-20 um (b) Type B: 5-10 pm (c) Type C: 1-5 pm
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Fig. 1 SEM micrographs of the origin powders with various W particle size
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Fig. 2 V-blender (a) and sample tube (b)
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Fig. 3 Single tube explosive setup for the explosive shock consolidation of powder mixtures

1 HRER

Table 1 Results of compression experiments

No. W/Al particle type  (o/oD)/%  (oepr)/% Compressive strength/MPa  Fracture strain/%  Intermetallic

1 A:10-20 pm 61.0 99.4 207 15 None
2 A: 10-20 pm 69.7 100.0 193 15 None
3 A:10-20 pm 80.6 100.0 204 20 None
4 B: 5-10 um 50.0 96.5 288 8 None
5 B: 5-10 pm 61.4 98.7 261 10 None
6 C: 1-5 pm 62.1 95.7 241 7 None
7 C: 1-5 um 68.3 96.1 244 6 None
8 C: 1-5 pm 73.3 96.4 246 7 None

Note: g, pr and p; are initial, final and theoretical densities, respectively.
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Fig. 4 The recovered sample tubes (a) and the sample (b)
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(c) Type C:1-5 um
K8 W-AlFPEHRE T SEM 4]
Fig. 8 Cross-sectional SEM micrographs of W-Al consolidated mixtures
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Fig. 9 Stress-strain curve of quasi-static compression
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Fig. 10 The morphologies of the samples before and after quasi-static compression
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(a) Axial splitting (No.2) (b) Shear failure (No.5)
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Fig. 11 SEM image of different fracture failure mode of samples under quasi-static loading
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Fabrication of W-Al Energetic Structural Materials by Explosive Consolidation

and Investigation of Its Quasi-Static Compression Properties

WANG Bi, AN Erfeng, CHEN Pengwan, ZHOU Qiang, GAO Xin

(State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Nearly fully dense W-AI energetic structural material (ESM) was successfully prepared by

explosive sintering with W and Al powder with different particle sizes. It was found that shock wave

pressure is the dominant factor for powder densification and the particle size of powder has a significant

influence on the final density and microstructure of the compacted ESM. The smaller the W particle size is,

the more severely the W particle agglomerate, which hinders the densification, leading to the formation of

continuous W phase in the compacted ESM. The maximum compressive strength and failure strain of the

sample reach 288 MPa and 20%, respectively. The mechanical properties and fracture mode of the

consolidated material depend on the continuous phase, the ESM with continuous Al phase presents low

compressive strength and good ductility with anaxial split failure, while the one with continuous W phase

shows brittleness and high compressive strength with a shear failure, which is consistent with the properties

of Al and W, respectively.

Keywords: W-Al; energetic structural material; explosive sintering; microstructure
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