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Abstract: The effect of radiation-chemical modification of energy-intensive compounds of poly-N-methyl-5-
vinyltetrazole (PVMT) and cyclic nitramines that are hexanitrohexaazaisowurtzitane (CL-20) and octogen (HMX)
was studied with various doses of ionizing radiation (from 20 to 120 kGy) on the data of thermal decomposition,
surface morphology of crystals, and combustion of high-energy condensed systems (HECS) based on them. It has
been shown that irradiation of PVMT polymer with various doses of radiation has virtually no effect on thermal
stability; however, its intrinsic viscosity decreases monotonically with irradiation dose. During the thermolysis of
irradiated samples of CL-20 and HMX, the stages of early decomposition appear and their total exothermic thermal
effect of decomposition is much lower than the heat release level of the initial unirradiated samples. Evaluation of
the specific features of combustion of the nitroethertetrazole binder using the irradiated PVMT polymer showed
that the burning rate is significantly reduced. The combustion of experimental VEKS compositions containing
cyclic nitramines with different doses of irradiation showed that the burning rate of compositions with irradiated
CL-20 increases and the burning rate of compositions with irradiated HMX remains virtually unchanged.

Keywords: radiation-chemical modification; poly-N-methyl-5-vinyltetrazole (PVMT); burning binder; cyclic
nitramines CL-20 and HMX; thermal stability; thermolysis; thermal effect of decomposition; burning rate

DOI: 10.30826/CE23160112 EDN: GSMRFG

Figure Captions

Figure 1 The differential thermal analysis (DTA) (1) and thermogravimetric analysis (TGA) (2) curves for CL-20 unirradiated (а)
and irradiated with 80 kGy (b)

Figure 2 The DTA (1) and TGA (2) curves for НMХ unirradiated (а) and irradiated with 80 kGy (b)

Figure 3 Dependence of the burning rate of original (1) and irradiated (2) NET representatives on temperature

Figure 4 Burning rate dynamics of HECS with CL-20 (а) and НМХ (b) at pressure 10 MPa as the function of the irradiation
dose

Table Caption

Table 1 Particle dispersion of components

Table 2 Characteristics of original and irradiated PVMT

Table 3 Thermal conversions of original and irradiated ε-CL-20

Table 4 Thermal conversions of original and irradiated НМХ

Table 5 Combustion characteristics of nitroehertetrazole fuel binder (NET) at±50 ◦С

Table 6 Influence of radiation-chemical modification of the PVMT polymer on the burning rate of NET binder

Table 7 Combustion characteristics of HECS with irradiated cyclic nitramines
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