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Fig. 1 The pressure-time curves of the chemical blast wave
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Fig. 2 The frequency spectrum of the chemical blast wave
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Fig. 3 The pressure-time curves ot the gun muzzle blast wave

1. First muzzle blast wave; 2. Second muzzie blast wave
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Fig. 4 The frequency spectrum of the gun muzzie blast wave
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Table 1 The experi 1 par s in sheep expoved
10 sixty times of repeated 10kg TNT explasions
322 17 10 11 12 7 8
B s/m 14 14 17 17 20 20 23
¥ {H p/(kPa) 29.11 | 29.11 | 22.34 | 20.58 | 17.05 | 17.05 | 15.97

Yy 6 R, EREAN @ 2. 4—4. 2ms, EK L FHuf ]y 5—10ps.

¥ 2 152mm HOIRIRELR s0 X R HTHDIARE N
Table 2 The experimental parameters of firing

80 consecutive times from a 152 mm howitzer

&% 6 7 8 9 10 14 15

BRI o/m| 3.1 3.1 4.3 4.3 5.8 1.5 1.5
W {H p/ (kPa)— % | 24.01 | 23.91 | 21.27 | 21.17 | 15.29 | 23.03 | 26.36
Wik | 26.07 | 25.00 | 24.60 | 27.34 | 18.29 | 29.01 | 24.99

B WD 6 S, ERERR AN 2. 4—4. Sms EEFK L FHAT(E N 5—10us, K 81505 1ms.
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Table 3 Gross pathological results in sheep exposed to sixty times of repeated 10-kg
TNT explosions and firing 60 repeated times from a 152 mm howirzer

_ - F % 5 1 BBl
it + + - + + — +
iR e 21 12 8 1 11 7 3 14 7 0
KM gt 7 3 3 1 5 2 5 2 0
i . +AFAETH . MONEE R,
Wi #

BT AR GRRFERT K, EXIYHAREX QBT AR EZRE , R LH#TT
KPR GRBER —E M. LRUTRP AR GERY EARE. FrU—8A N, K
BT AT A R RBE O W& A IR J7 i, T KRR G R (UE R — M| &
MRIEETE. KU, wF0E & AR50 0w G S SO LIEM B R, B R vk
TEMEORTFRERENEDIGR AT ERARAS XRESAE AMATHE
B9 X LB 3T, T8 — 24 O AL R R R O b B AR S T T HE A9 1K IR .

BTN 2 80300 A Y280 A~ 05 T EAT T 4048 b e A 4 OO el B 9 0 ELBF
K. GREAPE B KEATLL, BI7EIE K b 7ot Rl R AE A9 0 (8] 98 Rk B 8 . 2R G
BE TR, B RRMRERER  FHREO T ENS T ERR PR R AHEL.
P IE B 15 A it (R 457 O SR B0 6 S8 1 P 18] S R A A 480 o o Dy LM T 80 O e i
By X , A8 2 [B] Y 6] R W (B — ML H 2~ 3ms, AP EE 2 0T WA =408, B A O 7
BHE AR, B A0 HEGEXEREREW, K E 7ol [ 248, ek
1ms, 7 Ik A1 5738 X , W 1E B b Freet B R AL AR AR L. X T 48 1O s by 7= PN B R B LR
—RBBENE N EEERBRABITROG MARRN XA ERE £ 5.8
A BN A8 O W A K B SRTEE SRR T AR A B R .o

MEPHN K ERE, i T AT 30R T 58 BLAT o o o 3 48 A 0 (8 P o (EL 1K 1
et e, BB &E . GES LR AN EREE. WEHRARE . lrrd
BARBGERAE N, RO HEU EFREE & ANEERL SN TEEGS
RERS 2 5 B P HE A SC vty B X BRI B 1 P R 51 B 4R S SR 5 K v M P B e 2% 851 05 5 TG
B IR 550 2 0 g ) MR R SV, L5005 W RB-5 AR BN A 5% o AL FR b Tt R 1 b T B B Y
EREAR.RESHER, MFEE—FORR. A HEREGSBEEE HEMRERK
BHAX BTROMGEARENEE, F O] REE S0 INE . & #/E EE Lot ER1E,
XATREME iR, EXEOREL—SHERBIRRMUIEE. HFRONTEN
B RE R W AEPT R IR, 05 U\ 0, XHIRSR R B A 88 5 R BB — IR I8, TR0 X 5 43 e B
RMBEN T E KB ET R, dr 40T LI 32 B B R B (R BO BN 48 1w il B3 35T



L B SR G ACSRh R0 A O vk B A B BN Y X LB R 149

G Ay TR R AR B VR R A .

FHRGRBEY AR HRAROF HERAERZL, XEEHA SN B
S BES T A AR AR HRACRRURTTN . BEX BN
O w R, LB XERG AR R LA,

£ % X ®

[1] Richmond D R et al. The biological effects of repeated blasts. D N A,5842 F,1981

[2] BEHSF AOMHFREDBRNERIFR. €145, 1990,6(1): 10
[3] Yelverton J T et al. Bioeffects of simulated muzzle blasts. Proceedings of the Fighth International Sympo-
sium of Military Application of Blast Simulation. Spiez, Switzerland. June 20 —24, 1983

(4] FEEWS. MO WM R IE RS 2 KSR, AR HE5 0k d7, 1990, 10(1),63

COMPARATIVE STUDIES ON THE BIOLOGICAL EFFECTS
OF CHEMICAL EXPLOSION BLAST WAVES
AND GUN MUZZLE BLAST WAVES

Yang Zhihuan Wang Zhengguo Tang Chenggong
(Researchk Instiute of Surgery, 3rd Mililary Mediodl College, Chong Qing 63007 1»

Yao Desheng Chen Tian  Liu Zhengbang
(Institule of Artillery Equpment Techmology of the Headquarters
of the general daff, Chomg Qing 630024)

ABSTRACT The differences between chemical explosion blast waves and gun muzzle blast
waves were investigated bv means of chemical ei(plosion and field experiment with gun muzzie
blast. The results showed that both frequency spectrums are similar, but the shock waves have
only a single peak in the chemical explosion, whereas the waves have two or three peaks in gun
muzzle blast waves. The effects the target organ differs for these two kinds of blast waves, the
most vulnerable organ to the blast is the lung when they werc exposed to the chemica' explosion,
while when exposed to the gun muzzle blast, the upper respiratory tract seems to has more risk of
injury than the lung. The results suggest that the gun muzzle blast waves can be simulated with
the chemical explosion, but chemical explosion blast waves are not completely equal to gun muz-
zle blast waves. Therefore, it is essential to carry out field experiment with gun muzzle blast, if
it is necessary.
KEY WORDS chemical blast waves, gun muzzle blast waves, frequency spectrum, target or-
gan



