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Explosive Shock-Consolidation of High Speed Steel Powders

Kazuyuki Hoxamoro, Shigeru Iton, Masahiro Funta and Akira Cuisa

"Synopsis : High speed steel powders were explosively shock-consolidated under the conditions, that (1) double tube method for
cylindrical rod samples and (2) converging under-water shock wave method for rectangular bar samples.

In case of the double tube method, excess melting was generated at central region and by the heat generated, many

circumferential and transversal cracks were formed. The number of cracks were decreased by the arrangement that

small powders were placed at the central region, but some transversal cracks were still generated.

The converging under-water shock was able to achieve highér and longer pressure duration comparing with the other

shock-consolidation techniques, and to give the uniform compression to the powders. Surface melting and intensive

deformation of the powders were observed and cracks were fairly decreased in comparison with the case of the double

tube geometry.
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Fig. 1. Set up for double tube configuration for
shock consolidation.
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Fig. 2. Set up for converging under-water shock
wave configuration.
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Fig. 3. Scanning electron micrograph of as received
high speed steel powder.

Table 1. Experimental conditions for shock consoli-
dation with double tube method.

D:/mm Powderl Powder2 Final density Crack ratio

Experiment 3 (E/M) (dia./um) (dia./um) (Relative density%) /mm+mm™2
A-1 55 417-589 417-589 94.9 —
(3.5)
A-2 65 417-589 417-589 96.7 0.164
(4.9)
B 65 210-295 417-589 97.1 0.089
(4.9)

E/M; (mass of explosive)/(mass of powder including powder containar)
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Fig. 4. Longitudinal cross sectional view of powders
consolidated with double tube method (# A-
2 in Table 1).
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Fig. 5. Schematic illustration of two kinds of
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sections.
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Fig. 6. Enlarged microstructure around circumfer-
ential cracks generated with double tube
method.
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Fig. 7. Change of melting fraction with different

radius measured from transversal cross sec-
tion consolidated with double tube method.
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Fig. 8. Cracks generated in longitudinal cross sec-
tional area using powders with same size (a),
and placing small powders at central region.
Experimental conditions for (a) and (b) are
#A-2 and #B in Table 1, respectively.
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above powders for converging under-water
shock wave geometry.
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Fig. 10. Transversal cross sectional view of shock
consolidated specimen with converging
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Fig. 11. Surface melting and severe deformation
generated in upper part of the specimen
with converging under-water shock wave
geometry.
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