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Table 1 Physical and chemical properties of DIANP
3 g:é': % ﬁ *ﬁ number  parameters value remark
3.1 DIANP f0¥I1L .24 B 4L Bk 5 % 1 refraction index 1.5275 +0.0005
Ay B ! Z
: i RERBERE SH 5 vitrification _38 DSC(20 °C - min~")
DIANP 3% o €4 12 B il AR A, ol i T — s W temperature/°C
Ko TR ZBRZ W~ LWL (DMSO) (N, N-—Hi 31 demity/gcm” 1.357020.002  densimeter (20 °C)
N . . 4 viscosity/mPa - s 19.5 rotary viscosity (25 °C)
o S5 3% X I Br A 9% X
ST RN (OMP) B3 A0k R Tk Zmesmn g, ot e
PR KSR YL TERES B R 1 R ETE R o alkalinity /% 0 ~0.003% by Na,CO,
ifl%;lﬁg/%ﬁm%% 2. 7 volatility /% 0.08(4 h) 0.8g
. o 0.12(16 h) (50 1) °C
21 A 2 TP S Y 9 2T A B 5T R O
AEAS I W 5 5 K216 ~ 7 I A ARl 41
%2 DIANP %2 R RERFHES M
Table 2 Safety and energy characteristics for DIANP
number  parameters value remark
1 deflation volume( vacuum invariability) /mL 2.80 sample(5 g) heated at 100 °C uninterruptedly for 48 h
2 break out point/°C 283 -
3 temperature of the most exothermic peak( DSC) /°C 245.68 -
4 enthalpy of formation/kJ - mol ™ 1419.41 -
5 combustion heat/kJ - kg ™' 16585.2 -
6 detonation heat/J - g™’ 3549 according to GJB772A -97 -701.1
7 detonator sensitivity detonation sample was encased in @50 mm x65 mm glass beaker

flame sensitivity

time/pressure

no reaction

no reaction

and initiated by electricity detonator
according to GJB772A =97 -604.1

according to reference [9]
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Table 3 Impact and friction sensitivities of DIANP and NG
impact friction
sample o L remark
sensitivity sensitivity
759 5 kg drop
DIANP 7 26% hammer characteristic
20.28 cm .
height
5 kg drop
NG 15.0 cm 100% hammer detonation
lower limit
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Table 4  Critical apertures of DIANP and NG
sample aperture limit/mm reaction effect
DIANP 20 explosion
NG 24110 explosion
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Fig.1 Experiment layout diagram

1—Dbeaker filled with specimen, 2—detonator base, 3—detonator,

4—free-field transducers
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Table 5  Experimental results of TNT equivalent

level distance  scaled distance tested results TNT equivalent mass .
/m /m - kg™'" number peak overpressure/MPa equal overpressure/MPa /8 T equivglent
1 0.358 -

0.7 1.2 2 0.356 - 0.356 93 0.465
3 0.355 -
1 0.0876 0.0975

1.3 2.2 2 0.0890 0.0892 0.0909 92 0.460
3 0.1036 0.1068
1 0.0482 0.0491

1.9 3.2 2 0.0477 0.0503 0.0493 109 0.543
3 0.0501 0.0505
1 0.0292 0.0292

2.5 4.2 2 0.0307 0.0309 0.0299 103 0.515
3 0.0292 0.0303
1 0.0246 0.0220

3.1 5.3 2 0.0253 0.0229 0.0236 123 0.630
3 0.0239 0.0232

(2) DIANP #E# \@%@Eﬁ%u% 75% F1 26% , [5] Simmons R L. Azido nitramine: US 4450110[ P]. 1984.

[6] Flanagan J E. Azido compounds: US 4141910[P]. 1979.
BT NG, (7] WA, 240, WA 1,5 SRR AR R A

(3) DIANP fE5g R i3, LA(3.3 £0.3) °C -+ s FBAAEL)]. KKEZ5%4,2008.31(3) ; 44 ~46.

E@ﬁﬂ;&ﬁ%ﬁhﬁ#%ﬁﬁ?ﬂﬂﬂ@,*&Bﬁjﬂﬂéiﬂ 20 mm,‘H%iE JI Yue-ping,LAN Ying, LI Pu-rui, et al. Synthesis and character-
ization of DIANP [ J]. Chinese Journal of Explosives & Propel-
I IR /N NG, lants, 2008 31(3) ; 44 —46.

(4) 200 g DIANP 7E7KF#EE 0.7 m,1.3 m,1.9 m, [8] T, 220 A, 5. 1,5- AR L -3 4L -3 -8 A R b 10 1 i 2%
2.5m, 3.1 m, X E 1.2 m - kg71/3,2.2 m - kg*”3’ %i[fig//zf):f EHEE TSRS TR RESBOE, L.
3.2m:- kg_]/j A4.2m - kg_]/j ;5.3 m - kg_]/jﬂ\ﬂg TNT DING Feng,LAN Ying, WANG Wei, et al. Characterization and
M5 0.465,0.460,0.543,0.515 F#10.630, application of DIANP[ C] // Youth Annual Seminar of China Ord-

nance Society, Xi’an. 2005: 129 -131.
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Experimental Measurement of Safety Parameters of DIANP

WANG lJian-ling, JI Yue-ping, GAO Fu-lei, GUO Wei, REN Song-tao
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract; In order to estimate the safety property parameters of 1,5-diazido-3-nitrazpentane ( DIANP) in detail ,experiments of heat
stimulus and mechanical stimulus were conducted to gain the response of DIANP under different levels of stimulus. At the same
time, TNT equivalence of DIANP was tested at different shock wave overpressure to identify the safety level of manufacture
workshop. The experimental results show that: DIANP can’t be ignited by ignitor or flame, and the self-initiation temperature of
DIANP is 226 °C. The utmost aperture by Koenen that is 20.0 mm. The results in explosion percentage of impact sensitivity and
friction sensitivity from test performed according to improved national military standard method is 75% and 26% respectively. The
TNT equivalence of DIANP in the shock wave overpressure range of 0.02 MPa to 0.3 MPa is 0.4 ~0.6.

Key words: explosion mechanics; 1,5-diazido-3-nitrazpentane ( DIANP) ; TNT equivalence; self-ignition temperature; explosion
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