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Fig.3 Photographs of crack initiation, crack extension and propellant splitting
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Table 2 The results of Brazilian test
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Note: tis storage time; ris radius; /is length; b is half of indentation width;

P is load per millimeter; o is tensile strength.
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Explosion and Shock Waves,

Mechanical Analysis of Granular Propellant by Brazilian Test

CHEN Yan-kun, LUO Xing-bai, LIU Guo-qing, ZHEN Jian-wei, ZHANG Yan-ming

( Ordnance Engineering College, Shijiazhuang 050003, China)

Abstract: For the loading features of propellant, the mechanical properties were studied by brazilian test. Theories of Hertz elastic
contact and elastic mechanics plane stress were applied to analyze the stress distribution law, and the formula was obtained to cal-
culate tensile strength for propellant from Griffith strength criteria. Results show that the initial crack forms at the center region of
propellant and propagates along the loading direction, which proves that the Brazilian test is suitable for measuring tensile strength
of propellant. The tensile strength of propellant is determined by the load when the splitting happens and the contact width be-
tween propellant and indenter. When the storage time extends from 39 years to 47 years, the tensile strength of propellant changes
from 13.11 MPa to 12.58 MPa, decreasing by 4% .

Key words: material mechanics; granular propellant; Brazilian test; tensile strength

CLC number: T}410; O34 Document code: A DOI: 10.11943/j.issn.1006-9941.2014.06.024

Chinese Journal of Energetic Materials, Vol.22, No.6, 2014 (840-844) A fe A

www. energetic-materials. org. cn



