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Fig. 1(a) The schematic of a preheated explosive Fig. 1(b) The schematic of explosive compact
consolidation assembly and sample system
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Fig. 2 The TEM image of 7-Al, O; nano-powders
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p= pDu ) 3 Table 1 The packing density of the explosive and
Hrh.c, =3.574 km/s. A=1. 92 p= 7.9 the shock pressure on the compact tube
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Fig. 3(a) The SEM image of sintered bulk
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Fig. 4(a) The SEM image of sintered bulk

for experiment 2
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Fig. 3(b) The X-ray patterns of the sintered bulk

for experiment 1
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Fig. 4(b) The X-ray patterns of the sintered bulk

for experiment 2
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On the preheated explosive consolidation of
nanometer Y-Al,O; ceramic powders

ZHANG Yue-ju'?*, LI Xiao-jie' » ZHAO Zheng', WANG Xiao-hong'
(1. State Key Laboratory of Structural Analysis for Industrial Equipment ,
Dalian University of Technology, Dalian 116024, Liaoning, China;

2. Dalian Explosive Working Research Institute, Dalian 116021, Liaoning, China)

Abstract: Preheated explosive consolidation (PHEC) experiments were performed on the y-Al, O,
nanometer ceramic powders under different explosive pressures at the preheated temperature of about
0.5T,. The crystal types for the studied ceramic powders were analyzed by using the X-ray diffraction
data, and their microstructures were observed with a high-resolution scanning electronic microscope.
The experimental results show as followings: (1) when the shock pressure reaches 13.1 GPa, the y-
Al, O; nanometer powders are well sintered to a-Al, O, crystal type; (2)the crystal grains in the sin-
tered bulk are combined tightly with each other and the average grain size is around 100 nm, but the
7-Al, O3 nanometer powders cannot be changed into a-Al, O, crystal type when the shock pressure de-
creases to 9. 35 GPa.

Key words: mechanics of explosion; a-Al, Os; preheated explosive consolidation; nanometer ceramic;

crystal type analysis; microstructure
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