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Table 1 Details of the particle samples

sample m/g dsy/pm  H/mm  py,/g - cm ™ dyy'/pm dyy/dsy’
a 1.9976 450 9.50 1.130 306 1.47

b 1.9951 660 8.73 1.293 560 1.17

C 2.0004 420 11.2 1.006 275 1.53

Note: m,mass; dg,average partide size; H, intial height; p,,,destity;

ds', partide size after compression; ds,/ds,’, rupture ration.
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c. coarse raw particles
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Ruptures and Mesoscale Fracture Behaviors of RDX Crystals

LI Ming, CHEN Tian-nan, PANG Hai-yan, HUANG Ming

(Institute of chemical materials, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: The ruptures of RDX crystalline particles in ensembles and mesoscale fracture behaviors of bulk single crystal are presen-
ted in this work. First, the particles ruptures of 3 types RDX ensembles subjected to quasi-static compression were investigated.
The rupture ratio was defined to describe the coherence strength of crystalline particles. The rupture ration of commercial coarse
RDX lot is 1.57 which is much higher than that of re-crystallized lot with 1.47 and, the spheroidized RDX lot bears the minimum
ration of 1.17 which shows the highest resistance to rupture. In the case of the nanoindentation of a bulk single RDX crystal, the
regular pop in events on face (210) were reported in this work. Through the nanoindention tests, the yield stress or fracture initia-
tion stress of RDX was obtained as 465 MPa, which is far below the hardness of 550 MPa. The mean fluctuation stress on the load-
ing/unloading curve is calculated as approximately 8 MPa and the corresponding indentation depth on the (210) face is
1 micrometer and the implication of the depth is discussed.

Key words: mechanics of materials; RDX crystal; particle ruptrue; mesoscale fracture; nano-indentation
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