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Eutectic Phenomenon of CL-20 and HMX in Nitrate Ester System
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Abstract: The mechanical properties of solid propellants under different aging times were tested through accelerated aging
storage tests. The results showed that with the extension of aging time, the modulus and elongation of the propellant de-
creased, indicating a deteriorating trend in the mechanical properties of the propellant. In order to further reveal the reasons
for the deterioration of the mechanical properties of propellants, CL-20/HMX eutectic was prepared by solvent method, and
the eutectic phenomenon of CL-20 and HMX in nitrate ester system was studied; The morphology, structure, and thermal prop-
erties of the eutectic were characterized using field emission scanning electron microscopy (FE-SEM) , X-ray diffraction (XRD) ,
Fourier transform infrared spectroscopy (FTIR) . and thermal analysis; A new crystal was extracted from the aged surface of the
propellant using a separation method, and its structure was verified using SEM, XRD, and FTIR. The results showed that the
crystal structure of CL-20 and HMX did not change after dissolution in nitrate ester adhesive, but during the high-temperature
accelerated aging process, CL-20 and HMX formed eutectic.
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Table 1

Change in mechanical properties of propellant after

accelerated aging at 70 'C

t/d e/MPa S5/ % o/MPa
0 0.732 68.5 0.91
7 0.703 67.0 0.96
15 0.774 54.2 1.56
30 0.488 21.4 3.00
45 0.484 10.6 4.19
60 0.467 10.3 3.61
75 0.463 8.90 3.17
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