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Table 1 The composition of D-90031']

. Mass fraction  Density . Mass fraction  Density Surface
Composition X Surface appearance | Composition )
w/ (%) o/ (g/cm®) w/ (%) o/(g/cm®)  appearance

Transparent. white
Ba(NO;), 47 3.24 . Fasn 2 - -
cubic crystalsof

White or yellow
C(CH,OH), 50 1.35 As 1 — —

crystalline powder

S50.0X 1mm KYKY-2800

Fl 1 D-90031 i S W IE 5 Kl 2 FERE T D-90031 IR FE R EE 4
Fig. 1 The appearance of a D-90031 sample Fig. 2 The SEM micrograph of D-90031 surface
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Fig. 3 SEM micrograph of Ba(NO;), crystals Fig. 4 SEM micrograph of C(CH,OH),
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Table 2 The definition of equivalent circle diameter,grain orientation and aspect ratio

Parameter Description Schematics

Identical area of grain surface and
Equivalent diameter D equivalent circle in order to _ Q
get representative diameter

Angle formed between long-axis

Grain orientation a of ellipsoid and z-direction.

Angle range [ —90°,90°]

Ratio of short to o )
Description of the grain form.

Value range [0,1]

long length of grains
a/b
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Table 3 Testing results by nanoindentation tests

Parameter Ba(NO;), (1) Ba(NO;), (2) Ba(NO;),(3) C(CH,OH), (1) C(CH,OH),(2)
Pmax/ (N 970. 150 966. 113 962. 224 934. 111 899. 767
S/(pN/nm) 32.779 20. 304 26. 091 8. 859 11. 416
M / () 262.321 301. 388 335. 582 587. 645 902. 287
E./(GPa) 23. 848 13.183 15. 035 3.610 2.505
H/(GPa) 0.653 0.520 0. 435 0.234 0.061
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Fig. 6 Typical curves by nanoindentation tests
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Fig. 10 Fractographs of longitudinal section after tests,load applied vertically
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Table S Parameters for drop-weight tests

No. Height H/(cm) Thickness h/(cm) Actual heigh H—h/(m) Speed v/(m/s)
1 31.0 7.0 0. 240 1. 996
2 59.5 7.0 0.525 2.951
3 90. 5 7.0 0. 835 3.722
4 121.0 7.0 1. 140 4. 349
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Experimental Study on the Microstructures and Dynamic Behavior
of a PBX Substitute Material
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Abstract : The microstructures and intrinsic defects engendered during the compression process of man-
ufacture of a PBX substitute material D-90031, as well its dynamic behavior and failure mechanisms
were studied. By using digital image treatment technique,in-situ nano-indenter system, Split Hopkin-
son Pressure Bar(SHPB) and weight dropping tests,we obtained the features of microstructures, mod-
ulus and hardness of each constituent,dynamic properties,as well as the size distribution of pieces and
failure modes. It was found that the grain shape changed with the applied compressive load,such as the
grain was elongated along the direction vertical to the load application direction. The size distribution
of pieces after impact meets a certain statistical rule. The results obtained are meaningful to deeply un-
derstand the relationship between the properties and microstructures of solid explosive.

Key words: PBX substitute;dynamic behavior; microstructures



