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Estimation of growth time of nanometer aluminum oxide

prepared by detonation "

LI Rui-yong', LI Xiao-jie’, YAN Hong-hao®
(1. Department of Engineering Mechanics, College of Pipeline and Civil Engineering ,
China University of Petroleum (East China) . Qingdao 266555, Shandong, China;
2. State Key Laboratory of Structural Analysis for Industral Equpment ,
Dalian Universty of Technology, Dalian 116023, Liaoning, China)

Abstract: The aggregation formation of a 20-nm-size nanometer aluminum oxide particle is simulated
by the fast coagulation dynamics in the colloid theory. Its growth time is 0. 11 ps, the time is less
than 1.0 ps which is maximum time of chemical reaction of conventional detonation. So the calcula-
tion result proves that the nanometer aluminum oxide particles actually generate in the chemical reac-
tion zone of detonation. It is consistent with the experimental conclusion. The parameters of detona-
tion can change the length of the chemical reaction zone according to the mechanics of detonation reac-
tion. So the growth time of nanometer aluminum oxide in the chemical reaction zone can be controlled
by artificially changing the parameters of detonation. In this way the size of the nanometer aluminum
oxide particle can be controlled.

Key words: mechanics of explosion; growth time; detonation; nanometer aluminum oxide; colloid

theory; detonation parameter
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