
LA-UR- / / --- % jJ? 
Approved for public release; 
distribution is unlimited. 

~Alamos 
NATIONAL LABORATORY 
---- EST. 1943 ----

Title: Laboratory impact experiments on granular materials 

Author(s): L. Huang, W. Z. Han, H. T. Chen, and S. N. Luo 

Intended for: The 17th APS Shock Compression of Condensed Matter, 
Chicago, June 26-July 1, 2011 

Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by the Los Alamos National Security, LLC 
for the National Nuclear Security Administration of the U.S. Department of Energy under contract DE-AC52-06NA25396. By acceptance 
of this article, the publisher recognizes that the U.S. Government retains a nonexclusive, royalty-free license to publish or reproduce the 
published form of this contribution, or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests 
that the publisher identify this article as work performed under the auspices of the U.S. Department of Energy. Los Alamos National 
Laboratory strongly supports academic freedom and a researcher's right to publish; as an institution, however, the Laboratory does not 
endorse the viewpoint of a publication or guarantee its technical correctness. 

Form 836 (7/06) 



THE 17TH APS SHOCK COMPRESSION OF CONDENSED MATTER, CHICAGO , JUNE 26- JULY 1 , 2011 1 

Laboratory impact ex periments on granular materials 
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1 Department of Physics, Harbin Institute of Technology, 
Harbin 150001 , P. R. China 

2 Los Alamos National Laboratory, Los Alamos, NM 87545, USA 

(February 11 , 2011) 

We perform laboratory impact experiments using a vertical gas gun on 
granular materials, with different impact geometry and energy, and target 
composition. The impactors are spheres or cylinders, and the targets include 
single component granular materials, and binary random or layered mixtures 
(one hard and one soft layer). Different impact angles are explored. For the 
layered mixtures, the impact direction is either normal or parallel to the layer 
interface. Crater morphology is characterized, and some scaling relations are 
presented. Our results bear implications to understanding general impact 
behavior of granular materials and terrestrial impact cratering. 


