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Abstract: The hardness and elastic modulus of the maximum growth surface of HATO and RDX crystals were
characterized by nanoindentation technology. The loading work, unloading work and indentation recovery rate were calculated.
And the fracture behavior was studied by in-situ probe scanning imaging technology. The results show that the elastic modulus of
HATO and RDX crystals are 35.28GPa and 22.90GPa respectively, and the hardness is 1.14GPa and 0.70GPa, indicating that
HATO has a stronger ability to resist deformation than RDX. The loading work of HATO is less than that of RDX, indicating that
the strain rate of HATO under external load is smaller. The recovery rate of loading work of HATO is higher than that of RDX,
which shows more energy can be released after removing external force. When the load is 5 500uN, HATO appears obvious crack
and RDX doesn’t, which indicates that HATO is more brittle and easier to crack under external impact.
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Tab.1 Hardness and elastic modulus of HATO and RDX
90° S5s -2s -5s HATO RDX
/WN  HIGPa  E/GPa  hpa/nm  H/GPa  E/GPa  hpg/nm
2uN 15pm>15um 2500 112 3610 2574 070 2280 3781
* Oy 3500 111 3424 326.0 0.66 2250  450.7
1.3 HailE 4500 1.15  35.05 375.9 070  23.10  512.1
5500 1.16 3573 4238 072 2320 5722
SERIME 1.4 3528 345.8 0.70 2290 4783
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Fig.1 Crystal morpfology under optical microscope HATO
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Tab.2 Loading work, unloading work and recovery rate of
loading work of HATO and RDX

HATO RDX
/uN 10 10 10 10
<10"% 10" % =<10" <10 1%
2500 251 0.74 29.61 3.58 0.75 20.84
3500 4.46 1.26 28.18 6.07 1.22 20.09
4500 6.38 1.81 28.36 8.70 1.78 20.49
5500 8.74 2.44 27.86 11.79 242 20.51
P - - 28.50 - - 20.48
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Fig.3 Radial crack produced by pyramid angle pressing
needle
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Fig.4 Indentation cracks of explosive crystal
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Tab.3 Crack length and fracture toughness of HATO under
different loads

/uN /um /MPa
2500 1.94 189.10
3500 5.04 61.85
4500 5.95 61.62
5500 7.38 54.81
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