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Fig.1 Measuring system of the Burdon Method

1—vacuum piston, 2—vacuum hose, 3—Bourdon manometer,
4—compensation space, 5—reaction space, 6—constant tem-
perature oven, 7—connector with blowdown pipe, 8—gas
pressure transmitter, 9—digital manometer, 10—system pipe-

line, 11—vacuometer, 12—vacuum pump
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Table 1 Estimated shelf life of 32 explosives

explosives Berthelot equation shelf life / a explosives Berthelot equation shelf life / a
920 lgr=28.91-0.0757T 256 9026 lgr=30.34-0.0813T 3665

930 lgr=27.63-0.0727T 2547 9003 lgr=18.45-0.0431T 1110

943 lgr=25.4-0.067T 744 9021 lgr=17.99-0.0421T 767

925 lgr=19.84-0.050T 216 9014 lgz=16.87-0.0366T 2488

927 lgr=22.18-0.056T 851 9014-) lgr=20.26-0.0452T 17428

942 lgr=20.64-0.0542T 81 9023 lgr=21.22-0.054T 365

933 lgr=18.13-0.046T 72 9022 lgr=24.42-0.0607T 5864

936 lgr=20.05-0.055T 1097 9015 lgr=18.99-0.0487T 81
936G lgr=18.71-0.048T 68 9017 lgr=19.34-0.0479T 317

906 lgr=23.14-0.058T 1956 BTF lgr=20.23-0.0535T 52

908 lgr=22.19-0.057T 1386 HNS-IV lgr=20.39-0.047T 278
924A lgr=24.04-0.0576T 20554 PETN lgr=33.25-0.0898T 342

931 lgr=19.98-0.0484T 1304 FOX-7 lgr=20.94-0.0493T 198

937 lgr=20.39-0.048T 3340 CL-20 lgr=25.78-0.0629T 29698

905 lgr=19.50-0.049T 210 D-CL-20 lgr=25.00—-0.0601T 34794

932 lgr=25.36-0.0605T 59048 HMX@TATB lgr=18.99-0.0441T 1966
Note: 920, 930, 943 are PETN based PBX; 925, 927, 942, 933, 936, 936G, 906, 908 are RDX based PBX; 924A, 931, 937, 905, 932, 9026, 9003, 9021

are HMX based PBX; 9014, 9014-J, 9023 are TATB based PBX; 9022 is LLM-105 based PBX; 9015 is BTF based PBX; 9017 is HNS-IV based PBX.

T2 0.1% F10.05% 43 VR BE T SR8 K 26 I 77 753 1oy T4k 4%

—=—80 C

Table 2 Estimated shelf life of representative explosives at 1099t / 90 C
0.1% and 0.05% decomposition depth 0.942} //' // —a—100C
shelf life / a 0.785 ,/v /// —v—10C~
T/°C 0.1% decomposition depth  0.05% decomposition depth ‘L: 0628 P N/ //‘/ o :<—00%‘:>:depth
BTF 9017 9021 943 BTF 9017 9021 943 = 04711 /// /—-/ —+—0.1% depth
25 52 317 767 744 20 49  0.033 1049 0.314 ',:7 Lo ——
30 28 183 472 344 11 31 0.025 398 0.157 y?j/_::- S
35 15 105 291 159 56 1.9 0019 151 0.000% % m 15 2 2%
40 8.1 61 179 74 29 1.2 0014 57 r/d
45 44 35 110 34 1.5 0.8 0.011 22 a. original curves
50 2.4 20 68 16 0.8 0.5 0.008 8.3
Note: 9017 is HNS-IV based PBX, 9021 is D-HMX based PBX, 943 is PETN 1.099+ —=—80°T
based PBX. 0942
"o, 0785}
3.2 HXMWE-—MIBFRIN £ 0628
BTF X 2 /5 [ 05 F O /CREBE RS o 5 1L 28 = oamtf
WL 2, o3
K 2 AR AR VoM 0.157 mL-g ' #110.314 mL-g™' g;g;

3 90 X5 W BTE K 25 43 fif T J 35 0.05% H1 0.1 % IR A9
A (B 2a B 2 AT R 4 o0 i 1 BHOR 0 il R 3 3K b
0.05%~0.1% WA X)) o — M Sk, K 25 #4053 i
g3 R DA S« S i 0T A AR R L R s
HY T K 245 7 5 2o R e W B ) Bt v R DL AR AE 1 5
FHAE L 53 35 45 76 8 T S 0 T DR St T A 540 i AL UG
AN B % I T 0.05 mL-g " (BTFXEZ57E 120 °C

fitted curves

B2 BTFEZj7E80~120 °CF V, -z ik
Fig.2 V,, -z curves of BTF at 80~120 °C

ZAF T 438 5 min (W CCED) 9 8E S JERUECE T, B
AR T U AR T 0.05 mL-g ' s SR R
A g A
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Fig.3 V,,-z curves of 9017 and 9021 explosives at 120~150 °C
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53 AR 9017 KE 24 53 il B FE 35 0.05% F1 0.1% I Y
WA R . BRI S 9017 KE 25 T b 43 8 TR BE I Y
Berthelot J7 ##, .35 3.

MF 3 AT LAAE P b A3 A TR BE 4 S 1 U A 5 i
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WA 75 i 00 06 R MR UF T 0.05% 43 il TR B2 114 5 1 DA
Bl 3a i) A, 0.1 % 20 fift % 5 X Rz 119 45 8 B2 T 1) 4
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1) B AR 0 22 b T, R AR e LA S R 0 A A A
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ANFESE U8 L TAL S R T B I A A i )z i N DL A
TR N2 R (0.1% ) TR B TE A7 75 i

R3 9017 4 25 ANR] 43 fifp TR BE TUA A7 754 06 R X
Table 3
explosive at different decomposition depth

Berthelot equations of shelf life estimating of 9017

decomposition depth / %  Berthelot equation r
0.05 lgr=15.32-0.0405T 0.950
0.1 lgr=19.34-0.0479T 0.999

90271 KE 24 (1 1 1 B B fa , L [ 3k 3 g A<k B
B[R] R A 26 WL IR 3b, Pl R AR AR VR 0.228 mL-g™!
F1°0.456 mL-g™ 73 i) xF W 23 i R 3k 0.05% Al
0.1% If A a4 I 4R 5 11 9021 K 245 T Fh 43 fiff T
JE % Berthelot 52, W3 4,

F4 9021 ML AR o3 A VR JE WA IV AF F5 4 O R X
Table 4

explosive at different decomposition depth

Berthelot equations of shelf life estimating of 9021

decomposition depth / % Berthelot equation r
0.05 lgr=8.223-0.0240T 0.938
0.1 lgr=17.99-0.0421T 0.971

M 40T LU 0.1 % 53 fiff U B IV A7 75 4 1) 6 3R
LML T 0.05% 43 M U BE 1 5 1 AL 3b vl il
tH, 0.05% 43 fifk VR B2 XoF 07 1) 45 Tk B 1) B30 A 4 A
T 0, B AR i L T I A A ok R S e
WhF(F=0.938) , {H 4 10 FUAl 22 8 T B9 IE A7 77 iy W) 3z
I8 /N F LA 0.1 % 43 fif TR S 2 050 40 9 A 1) I 7 75
fir , HLWUAS A T R AT
3.3 #HMFEZ-MBRSWF

HE— 20, 2 0.05% 53 fife TR 2 XTI 19 25 T B2 1 4K
I 25 A A T T 0 A T B R s RS R Ol B
T AR ] — R R L 0.05% 43 fifk IR Sl 2% 5 H)
I8 TS B9 I A7- 75 4 KT DL 0.1 % 0 R B A A I A7
F5 v , L Fifi 25 75 09 TE L L 0.05% 43 ik TR 4K 45,
S g A 00 0 A7 5 Ay SCH BT /N T LA 0.1 % 43 fif R T
i A7 o, BAR B RS QnR

PETN J& PBX (943 ¥E 2 ) AN [A] i B T ikt < o B Fsf
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Fig.4 V,-r curves of PBX based on PETN (943 explosive) at
80~110 °C

MNIEL 4b RIHL, LEAR[RDI BT, 220 W S 6 i 4 1 JL A
s sSU5 LPETN 5 PBX (9 FA00 i il < (V) S E] (7)
W R RAFAIZIE R (r KT 0.97), 7T LA K
b F A A, JE IR 0.1% 41 fl TR (V=
0.544 mL-g™" )i /& 0.05% 7 IR E (V,=0.272 mL-g™")
XF I BB s TR LM R (N E 4a T LR
i, 100 °CH, 43 i TR FE 3K 0.05 % 19 52 bR &4 F i
T 55 A S 2 ) S b I R R A
A, Bt ML E WA R — B E T, LL0.05% 4
fifh R BE Shy 2% 1A TG B9 I AF 55 A KT L 0.1 % 4 i
TR oAk 1 WA 5 o, T B A LR A R (R — L
T, Lh0.05% 43 fifk VR FE Ry 2 mii P 4l AL 04 I A i AT
FHT /N T L 0.1 % 43 TR B TUAK 1 I 4 754 o

4 4

I T T Fh A [6) 43 fif TR J A5 I A7 75 o A0 4 D0 43
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Explosive Life Evaluation Criterion by Burdon Method

CHEN Jie, XIONG Ying, SUIl He-liang, YU Qian, CHI Yu, SUN Jie, XU Rui-juan, CHEN Jian-bo
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: Aiming at the criterion of evaluating the shelf life of explosives by Bourdon method, the decomposition depths of
0.05% and 0.1% were used as the end points of life. The comparison results of storage life of 32 kinds of explosives at 25-50 °C
were obtained by linear regression based on Berthelot equation. Two cases were found: 1) For most explosives, the estimated
storage life at the same temperature that obtained by taking 0.05% decomposition depth as the end point was less than the esti-
mated shelf life that obtained by taking 0.1% decomposition depth as the end point, but sometimes the estimated shelf life by the
former would be extremely short; 2) For very few explosives, the estimated shelf life with 0.05% decomposition depth as the
end point was greater than the estimated shelf life estimated at 0.1% decomposition depth at room temperature. However, as the
temperature increased, the shelf life estimated by the 0.05% decomposition depth was again less than the estimated shelf life of
0.1% decomposition depth. Whether the selected experimental data points at each temperature are in the isokinetic decomposition
period of the explosive is the reason for the difference. Results show that it is more scientific to use the decomposition depth of ex-
plosives in the isokinetic decomposition period as the end point criterion for evaluating the shelf life by Bourdon method.
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