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Evaluated standard of compatibility for

explosive and contacted materials

criteria

AT,/C rating
<2 A safe for use in any explosive design
safe for use in testing, when the device will be
3_5 B used in a very short period of time, not to be
used as a binder materials, or when long-term
storage is desired
6-15 C not recommended for use with explosive items
=15 D hazardous, do not use under any conditions
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Table 2 Data of the TNAD/energetic component

binary system obtained by pressure DSC"

temperature / °C

system peak temperature
mixture system single Tyn Ty AT, rating
system /C /C /°(,
1/1-TNAD/DNP (3) TNAD 211.2 239.5 28.3 D
1/1-TNAD/RDX (5) TNAD 242.2 239.5 -2.7 A
1/1-TNAD/HMX (6) TNAD 227.3 239.5 12.2 C
1/1-TNAD/NTO-Pb (9) TNAD  235.5 239.5 4.0 B
1/1-TNAD/NC + NG (11) NC+NG 230.3 207.0 -23.3 A
1/1-TNAD/AlL (12) TNAD 231.3 239.5 8.2 C
1/1-TNAD/DINA (13) DINA  220.9 210.4M ~10.52 A

Note ;

1) mixture system, 1/1-TNAD/energetic component binary system;

single system,system of the pure energetic component,which exother-

mic peak temperature is smaller of the two pure components; T, ,the

maximum exothermic peak temperature of single system; 7., ,the maxi-

mum exothermic peak temperature of mixture system; AT, =7, - T,.
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Table 3 Data of 50/50-TNAD/inert materials
system obtained by pressure DSC"

system peak temperature
mixture system single T Ty AT, rating
system /C /C /C
1/1-TNAD/PET (15) PET 174.9 176.02 2.78 B
1/1-TNAD/PEG (17) TNAD  207.7 239.5 31.8 D
1/1-TNAD/2-NDPA (18) TNAD 230.3 239.5 9.2 C
1/1-TNAD/N-100 (19) TNAD  200.9 239.5 38.6 D
1/1-TNAD/Al, 0,4 (20) TNAD 230.2 239.5 9.3 G
1/1-TNAD/C. B. (21) TNAD  220.7 239.5 18.8 D
1/1-TNAD/B-Cu (23) TNAD  227.9 239.5 11.6 C
1/1-TNAD/AD-Cu (24) TNAD  225.7 239.5 13.8 C
1/1-TNAD/@-Pb (27) TNAD 231.7 239.5 7.8 C
1/1-TNAD/C, (28) C, 207.3  235.7!10 28.4 D

Note: 1) mixture system, 1/1-TNAD/energetic component binary system;
single system, system of the pure energetic component, which exother-

mic peak temperature is smaller of the two pure components; T, the

plo

maximum exothermic peak temperature of single system; T, , the maxi-

P2

mum exothermic peak temperature of mixture system; AT, =T, —=T,,.
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Compatibility of Trans-1,4,5,8-tetranitro-1,4,5,8-tetraazadacalin ( TNAD)
with Some Propellant Components Evaluated by DSC Method

YAN Qi-long, LI Xiao-jiang, LIAO Lin-quan, ZHANG Xiao-hong, LIU Zi-ru
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The compatibility of trans-1,4,5,8-tetranitro tetraaza dacalin (TNAD) with some energetic components and inert materi-
als of solid propellants was studied by using the DSC method. Where, cyclotetramethylenetetranitroamine (HMX) , cyclotrimethyle-
netrinitramine ( RDX ), 1, 4-dinitropiperazine ( DNP) ,1.25/1-NC/NG mixture, lead 3-nitro-1,2,4-triazol-5-onate ( NTO-Pb) ,
aluminum powder (Al, particle size of 13.6 wm) and N-nitrodihydroxyethylaminedinitrate ( DINA) were used as energetic compo-
nents and polyethylene glycol (PEG) , polyoxytetramethylene-co-oxyethylene ( PET) ,addition product of hexamethylene diisocyanate
and water (N-100) , 2-nitrodianiline (2-NDPA), 1,3-dimethyl-1,3-diphenyl urea ( C, ), carbon black (C.B. ), aluminum oxide
(AL, 0,) ,cupric 2,4-dihydroxy-benzoate (3-Cu) ,cupric adipate (AD-Cu) and lead phthalate (p-Pb) were used as inert materials.
The results show that the binary systems of TNAD with NTO-Pb, RDX, PET and Al powder are compatible, TNAD with DINA and
HMX are slightly sensitive, TNAD with 2-NDPA, ¢-Pb, B-Cu, AD-Cu, and Al,O, are sensitive, and TNAD with PEG, N-100, C,
and C. B. are incompatible.

Key words: physical chemistry; compatibility; energetic component; differential scanning calorimetry ( DSC) ; trans-1,4,5,8-

tetranitro tetraaza dacalin (TNAD)
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