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Experimental Study on p-V-T Relationship of Explosive Gas Products inside the
Small Explosion Chamber

LI Hongbin, JIN Penggang, YANG Jian, REN Songtao
Xi’an Institute of Modern Chemistry ( Shaanxi Xi’an, 710065 )

[ ABSTRACT] In order to understand the influence of the state equation of explosive gas on the calculation results of the
explosive volume of high-energy non-ideal explosives, typical aluminized explosive detonation tests were carried out using a
20 L sealed projectile. The temperature distribution of explosive products was tested using an array of platinum resistors.
Van der Waals equation and ideal gas state equation were compared and analyzed. The gas pressures inside the projectile
under different temperature conditions was accurately measured. Quantitative analysis was conducted on the composition of
detonation gas products. The Van der Waals pressure correction coefficient and volume correction coefficient were calcula-
ted to be 1.5 x 107" and 2.1 x 10 ~* | respectively. The experiment verified the applicability of the ideal gas state equation
to describe detonation products. The results indicate that compared to the actual measured pressure and volume, the pres-
sure correction term and volume correction term are negligible quantities. The typical explosive gas products of aluminized
explosives can be described using a simple linear relationship of p = kT. The state of typical non-ideal explosive products
under experimental conditions basically conforms to the assumption of ideal state.
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Fig.1 Pressure changes in pressure holding test

at room temperature
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Fig.2 Pressure changes in pressure holding test

at high temperature
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Tab.2 Quantitative analysis of the composition of

explosive gas products of DHL-1

R E %
N, H, cO €O, CH, H,0

1" 50.40 4.00
2% 58.40 1.20
3* 51.40 3.58

10.60 34.66 0.33 0.01
10.30 30.06 0.03 0.01
10.10 34.60 0.31 0.01

1873 4F, Jufite M HAR IR 5 S MR A 22 531
i P B BRI A BB AUA BE TR 18
BT a/V BB T b R AEIE H J) 5 R B AR
ko HERMIRAETTRE N

(p+”v—2“)(v-nb):nRTo (2)

Xp FHIETT VIR 0 b I TEiEtE w2 n
IR R O IR AR R

M p—0 Voo B, 20 (1) HLIR b AEEAR S AR
AT RE pV =nRT,

WRYEE AL SR AT L n’a/ (pV?) 1 nb/V 2K
R R TE UMM R TE 3500 B AT SRR 52
Pt R R TS DU AT 15, B o (b B W] BEAF A
2 3 BB R K1Y CO, FRATTHER  Hor

a=365.8x10"" Pa + m*/mol’;
b=42.9x10"° m’/mol,

AT AT RERS K B LA Y T A
R3 PR,

A3 BAVRIE AR 0 AR A
Tab.3 Van der Waals constants of typical explosion

gas components

SR @/ (1072 Pa - m® - mol™?) 5/(10°° m® « mol ")

H,0 553.7 30.5
co 147.2 39.5
Co, 365.8 42.9
S0, 686.5 56.8
N, 137.0 38.7
H, 24.5 26.5
CH, 230.3 43.1
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Tab.4  Pressure-temperature test results of explosion

gas products

JnFpr R R/ °C JEJ1/MPa MREE/C
155 0.582 155.3
165 0.593 164.6
175 0.611 175.2
185 0.621 185.2
195 0.637 194.7
205 0.652 204.6
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