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Table 1 Instrument parameters
sensor O, CcO NO Cco, NO, T/°C humidity /% RH
range/% 0-25 0-40 0-3000( x10~*)  0~100 0~500( x10*) -200-1370 0 -100
resolution 1x107° 1x107° 1x107° 1%x107° 1 %1077 0.1 0.1
+0.8% +10% +5% +5% +5% +0.3% +5%
accuracy off. v. measured value measured value measured value measured value (=60 -60) measured value
response time/s 30 40 30 10 40 / /
CIRVSCRON=BER: S Bt D & SUE I P Y =R P oS NOX10° 0,107 cox10°
™ NI —p VN X 22.0 2200
DK 8k VL 57 5 A R e EX B 6 0 Ui s 5 8 33 | Jo [
M2z, A 1 N S ) S LYY Y, \ ’ e \
Y80t - 18] 7 T — I3 A 58 R, T 48 55 i T IR AR 150 206} A f {1720
\ IR " . , 9t ;o 11480
HESEMBC T — BRI B (29 1 h) MR, BB g 20 19 RVl b
N N ® ' ' 1
Gy AR 1 B S B2 ] il 4R £ 75 185f ' 11000
2.4 SEHHFUBRE" B S0 l / los
. N N e — \ . AT NO |

CO .NO ﬁﬁfﬁ?ﬁﬂsﬁﬁﬁﬁﬁ/ﬁo Oz E@ﬁ‘ﬁgﬁﬁ. 00 164} “m_f 19280
W — S ARME IR O, (99.95% ) i o Akt 1R U o Ml gl o
R4 N, R BRSO BT Wy 24.82% 19 O, H5 0 s W m w4
WRAEIIL(25 +2) CHIRIE(60 +5)% SR

. N N e 5 5% A R AR R

(1.2 L« min™") Bas@ i 00 F eb Uk o it fibe 0 T . .
L . U N - Fig. 1  The gas collection map of thermo-baric warhead
ST R SR 5 min AR B2 RSD

<0.25% N R b5 E G o
2.5 UBHESH

h TS SR AR B A A S B A LA,
B 5 35 ORI o R B 5 % DA A [ 28
RS2 AR Tl A R KRR ZY 11 m,
S SRR SO X IR G o FRIBA A 42 4 K il 2 WL, 1
FERH AR E TR RS 1 m b, R E T R AR
A 11 m4b— 500 mm x500 mm x 1000 mm g7,
N R AR s 5 S i e 1S 1Y) b RR DN AN g Y 45
W AEYUR S DU BE 8 s SRR B 2 AR 22 b J2 A S
1o THCE AL R L 2 A T A 3 A T AR B 3
I 2 ~3 cm, IFAE8 13 B By 2k B AT, By 1k K 2R
Ao BIGIEYUTRE %20 mm R FEAT B 37 .
2.6 MiXFAE

PEVERTTERE B 4.0 11 m B g 3R BE v CO L0, |
NO ¥ DL K 4 i Ul 18 B8 (B . 150 AN 8 5030 R 4R 1) 1)
(IR 1 s, Frgeiil ik 30 min, A FT R ALY, B shid
SREHE RS L, 15 B LA R . B AR R
SRR 5 3k AR TP AR I ) R

3 ZWHERKITR

3.1 ZLWHR

e i 227 B 5, 1000 PR B R D33 7 °C L ik

CHINESE JOURNAL OF ENERGETIC MATERIALS

ISR Ry 27.0% RH IR R #5255 R 70 kg 19 5%
PR #EAT IR .

R IE 2518 36 5, A AL A 45 R B R, CO
O, W ZH B (K1), HRES s JFR,CO #E
SRR, 21,3 s 4 CO W E R R RME,[CO],,, =
2104 pb - L7 Bl R AT BRI, 30 s J5 CO
WHEEARRVFES, A 17 s i O, & IF 1H
/IN,22.8 s kb O, WERFHE/ME,[O,],.. =15.3 %,
Wil SN AT 58 4 SR B 2SS b 8, O, MR B I 458
FNEWHSE . ML FE W, CO I O, MIEH R IT IR
Ak, H CO Wl KA BLAE O, 17 04 fie /M H B Z Hif
1.5 5,CO Wi RAEFFEEIF[E] 2 2 5,0, 17106 i /MEHF
ZEEFRIN 4 s, NO WREARAHE , HA Mk,
3.2 REEENNMESEENNBEEHET

Tk s B LR AR MR I, DR B 2R IR AL B B vp A 4R 3
BRI, I RO T A, XN B R K5 A
R T AT s R K A R v R ] L B A R
DL HE RSB RE T, 51 A B B IR B
A5 B HE A
3.2.1 REZEZWM
3.2.1.1 REHRESEWHE

R4 48025 1 2% (oxygen dissociation curve) (L] 2°7)
St

20104 #18% %24 (196-199)



198

BRI, fEARE, sk

AT LA L AR Hb SR (%) 525 h O, JE )
RIERIERIERR ., po, HATE0 ~60 x0.133 kPa B
2 BE L IE DA T 3 52 I 2R A 06 3, 2 A b A
FACE @RI Uik S ALK (PES SNE )
P, BELL, 2k A (1 2 i 60 x0.133 kPa) ffg
PR AR B T A4 L SR 2 AL BL A LT
RAEAE 3 T 453 5 LR 0 Sk E 25 1 A 2 i AR B
3, B 0 S 58 R 2 1 Y X
80 [
HbO,
60

Hb /%

40

20

T T T T T T T T I—
0 0 40 60 80 600
P, /kPax0.133

0

B2 e

Fig.2 The oxygen dissociation curve

AARTER S IEH W E 2 20.9% . AR 4E SCHR
[7 408, N5y T AR A SR BE T 28 A R ALK
NEL,20% Ry N G152 1Y 48 S /N SR VPR R . FRATT ik
23 S AR R BE{E 20 0% Sy Bl 80280 0L A s 5 B, 3 B
LRI A s BRI, 2 I B 0 B AR RO B R AR
iR A A DA 88 A7 A i 4R 38 R0, R 2 Ay
A MR FE I U AR N B R AR R B
3.2.1.2 MREZERMHES

T WA I R 2 I DR R T AR S A B T
1A 1% J] Bl B S5 ik AR N DR 3 BT R R L 5 AR
SR DO R

AR Q() (%) : FArak{H 20. 0% H51K F4r
R AL P S B () ) MR B 2 25 0 R B AR R

Il A 5 RO - A A AR B AR T s A A T R 2
FIRF ]t~ ty ) 55 i Uk B2 M R 8 R B = D
B AR EIR A

ﬂi%%ﬁm=fQUMt (1)

2, Q) Dy 2 i [ A A4 R SRR, % 5 dt Oy RS R
JEE I 3 R VL O B ] s

TESE Y R AR I b X — TR AU 45 T 4 R -

][] AR A FR T AR o BIET 2 v i L EDLE Y, SR
JERU 0 i B ol S A S A e 2

Chinese Journal of Energetic Materials, Vol. 18, No.2, 2010 (196-199)

3.2.2 BREENM

SCHR[8 ] 7R, CO 5 AR I L1 8 [ 4545 g 1 2
O, 5 MLHE 45 A 68119 40 £, Al 5 i — E AL ik b
o 1M NO 25| & ki 41 & [ i iE . CO F1 NO #f
AV RURRIEE SR . T 5 R S0 2%
B A B I R R L 5A B S BV M
wHEE iR RSP DR HERINRE N ERE
SOV BEUEE o B R I, Y PR BT b AR R
HEEN UV FEERER RN, RZIMA . Ka T
YA A N 1] B P 3 SOV B 5 F ARCRR 2 ] 1 R 2 S
HBEEFEAELMN . X — e BUE & B Uk B -
&R . B 2 tha] & i, 5 W R
AT AR, 747 58 S At R B L 7 A S A
NAERRN
HA SR = [ D(Ddt (2)

t
1

o, D(t) Ay R mt (] 5 ) CO NO 35 35 o (1) e B
ZH, % 5 dt SRR DR SR B BT o 1% - s
=10000 pL - L7 +s
3.3 BEZEEXNMNITE

Xl R 56 22 2 3 1 0 0 3 R T B R B SRR
FERARAE N 15.32% , fil S R5 2 0 H] fe K< 1049 s,
A 3 (1) X IR 56 R d T A B RS R R R
1887.2% - s,
3.4 BREEYMNITE

i SR 3 S 45 S v NO 1k B (8 D 4K, AS T
AFEBRHN ., CO FEUEM N 14 pL - L7,
ZRIRBAIT B, CO fm g Ky 2162.0 pl - L7,
CO BAFFLLM M R4 1398 s, 1 3K (2) X i it 5
BT AR HEXIEERNN 77.0% - s,
3.5 EHERAFTURNERMITLL

FEHA R HE 37K 56 25 0 T, iz FR A () 26 320 1 B 0 I
VU, oF 24 3 TNT (32 22 8% BB A 43 b TNT) il B 24 4
(THL, EZERES 0 RDX/TNT/AD 325 1 il 1 22 B
AN BRSO AT TR AT I . R AU (1) 2K(2)
X AR R A T35, 5 T st a4 R AR B A9 51 L
(B, FH AR AE 5 S SR i 55, 25 R L3R 2

HI3E 2 AT LUA 76 H IR SRR 3 e ol 4 =
SRV I KT H A PR 2, & TNT 19 5.51 %, )2
THL 1 1258 f5, #8000 B T 5046 R 58 38 R ke
o B3 R [l g 2 5 e IR BT p A IR R
B0 I R A SRR S B X He el LB B A R 5
F14y 4 v 3 - [ iy 288 AL 43 T B K 3 A B R R 2
& A

WWWw. energetic-materials. org. cn



I 3 S AL S I il R

199

T2 =ZHERABRSENEERIE

Table 2 Detonation gases determination results of three kinds
of charges
names WY TNT THL ratio
anoxia asphyxia 5.51 1258
effect / % - s 18872 342.5 1.5 (with TNT)  (with THL)
miasma effect
/0/0 .S 77.0 B B - B
27 THL
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Fig.3 The oxygen curves of different warheads detonation
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Target Determination Technology on Detonation Gaseous Products of a Thermo-baric Warhead

HU Lan, LIU Hong-ni, REN Chun-yan, ZHANG Ting
(Xi'an Modern Chemistry Research Institute, Xi' an 710065, China)

Abstract: A suit of on-line test equipment based on electrochemical sensor was used to determine detonation gaseous products of a
thermo-baric warhead. The arrangement and protection of the equipment was investigated, and the concentration-time curves of
gaseous products in thermo-baric warhead detonation were obtained. The anoxia asphyxia effect and the miasma asphyxia effect
were proposed and calculated. Detonation gases determination results of three kinds of charges show that the anoxia asphyxia and
miasma asphyxia effects of thermo-baric warhead are stronger than that of normal charge,and the anoxia asphyxia effect is more
obvious than CO miasma asphyxia effect.
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