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Table 1 Experiment results of the detonation velocity

No. L/mm d/mm w/%  D'/(mess ') No. L/mm d/mm w/ % D'/(m=+s )
1 200 20 0 3015 4 200 20 10.0 2158
2 200 20 5.0 2460 5 200 20 12.5 2016
3 200 20 7.5 2278 6 200 20 15.0 1832

V5 TC B T ) 24 0 D01 2 AR R 5 A 2 o el T AR AR B A 2 AT L T S R K 24 A 2
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P28 1 T g 4, WP 3 B AR D S e dp 2G AE A TR A R R A R A I A Bl e s e, i T
I 20 1 A A D B 22 U A% 1 o AR AR 02 B L R TR P 1 A% 9 1 L PRI bR 5 A A b e AR R H
SR Y M U AN 23 L AT U b AR B e S R

—10 pm——

B2 9K AR B 1 4 B 3 R ST
Fig. 2 SEM image of nano aluminum powders Fig. 3 Experiment field of explosive sintering
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Table 2 Density and dense degree of sintered aluminum bar with different explosive velocities

w/% D'/(me+s ') p/(g+cm ®) Densedegree/% || w/% D'/(m=+s ') p/(g+cm ®) Dense degree/%
7.5 2278 2.671 98.9 12.5 2016 2.652 98.2
10.0 2158 2.692 99.7
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Fig. 6 Measurements of Vickers hardness
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Influence of Detonation Velocity on Sintering Performance of

Nano-Aluminum Powders

SANG Shengjun',GUO Haozhe',LI Bin', WANG Yongxu',
WANG Zhiping”, XIE Lifeng'

(1. School o f Chemical Engineering s Nanjing University of Science and Technology ,
Nanjing 210094 ,China;
2.Siping GaoSiDa Nanometer Materials Equipment Co. Ltd. ,Siping 136001 ,China)

Abstract ; An aluminum bar with a dense degree of over 98% was fabricated using nano-aluminum powders in
an improved sintering device capable of pressure relief to study the sintering molding of nanometer metal
powders, First, the performance of the sintering aluminum bar at different detonation velocities were obtained
by adjusting the ratio of the ammonium nitrate explosive to the wood powder. Then the microstructures of the
aluminum bars were observed using metallurgical microscopy,and such mechanical properties as the density
and hardness were measured. The results show that the Mach-hole can be reduced by reducing the detonation
velocity. However, the excessively low detonation velocity decreases the mechanical properties such as the
density and the hardness. Moreover, the sintering aluminum bar that is free from any Mach-hole, of higher
hardness, higher dense degree and finer grain size can be fabricated from nano-aluminum powers whose
detonation velocity reaches 2158 m/s.

Keywords: explosive sintering;nano-aluminum powers;detonation velocity; Mach-hole
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