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Effect of RDX Particle Size on the Mechanical and Combustion Properties of Nitramine Gun Propellant

YANG lJian-xing, YANG Wei-tao, MA Fang-sheng, XU Can-qi, JIA Yong-jie, YANG Li-xia
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: To study the effect of RDX particle size on the mechanical property and combustion performance of nitramine gun pro-
pellant, three kinds of nitramine gun propellants containing 25.0% RDX with average particle sizes of 30, 50 um and 150 pum
were designed, their impact strength, crushing situation and combustion performance were studied by pendulum charpy impact
machine, drop weight test apparatus and closed bomb, respectively. Results show that with the particle size of RDX decreasing

 to

from 150 wm to 30 wm, the impact strength of gun propellants at low temperature (-40 °C) increases from 3.46 J - cm”
8.99 ) - cm™, and the crushing degree under the action of drop hammer impact (hammer weight 5kg and drop height 80 cm) de-
creases from 96% to 18% . When the average particle size of RDX, Dy, is 30, 50 um and 150 um, the pressure exponent of
burning rate is 0.985, 0.996 and 1.063, respectively. When the particle size of RDX is 30 wm or 50 wm, the u-p curve of gun
propellant is smooth, its combustion is stable. When the particle size of RDX is 150 wm, in the pressure range of 100 ~150 MPa
to 150 MPa ~p, ., the pressure exponent of burning rate decreases from 1.125 t0 0.612, revealing that there is a mutation in the
pressure exponent of burning rate and the propellant combustion is unstable.

Key words: nitramine gun propellants; hexogen(RDX) ; particle size; mechanical property; combustion performance

CLC number: TJ55 Document code. A DOI: 10.11943/j.issn.1006-9941.2017.09.001

FUAZEE 3
= <

FRHE - AMEE - RWE K

S P)
NS 28 28 28 a8 o o

(EBEMHL) “W =" IET
BT EEERRADR R R AR H SRR 2R E AR (SR TR T RARZE, WA
B B B R YR BRI KA B R R, A AR AR 2 E

HRTIENSR,

(M) FBER

CHINESE JOURNAL OF ENERGETIC MATERIALS bt A A 2017 % #25% %944 (706-711)





