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Fig.1 Schematic diagram of LF-NMR analyzer'*®’

1—sample tube, 2—permanent magnet, 3—control system
(spectrometer system), 4—radio frequency coil (RF-coil),
5—sample, 6—heater and temperature sensor, 7—teflon

tube, 8—temperature control system, 9—gradient system
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Fig.2 Relaxation time and reaction kinetic curves of curing

reaction in binder system!""
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Fig. 3 Curves of cross-linking density and elongation of

HTPB composite solid propellant during thermal aging!"®’
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Fig.4 Curves of transverse relaxation time(T,) with aging time

of gel system of new-type FAE at different aging temperatures
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Application of LF-NMR in Aging Property Evaluation of Explosives and Propellants

DU Jiao-jiao, JIA Lin, WANG Fang-fang, YU Si-long, WANG-Qing , CHANG Hai, ZHANG Lin-jun
(Xi"an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: Low-field nuclear magnetic resonance (LF-NMR) technology has the advantages of fast, nondestructive, continuous
and accurate, which has attracted attention in the fields of cross-linking density, curing process monitoring and aging property
evaluation of explosives and propellants. The basic principle of LF-NMR was introduced. The application of LF-NMR in the cur-
ing monitoring of composite solid propellants, cross-linking aging assessment of composite solid propellants and polymer bond-
ed explosive(PBX), and aging property evaluation of new type fuel air explosives (new-type FAE) was summarized. It was pro-
posed that the application of LF-NMR in the aging performance monitoring of explosives and propellants should be further stud-
ied, the problems of classification monitoring of different 'H relaxation characteristics and establishment of correlation equations
between relaxation characteristic parameters and key parameters of mechanical properties should be solved, and the application
of key parameters——transverse relaxation time (T,) of LF-NMR in the aging performance evaluation of explosives and propel-
lants should be strengthened.

Key words: explosives and propellants; nuclear magnetic resonance (LF-NMR) ; aging property; cross-linking density; relaxation
time
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