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Table 1 Judgement of blast injury degree for animal
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Fig. 1 Relationship between overpressure of

blast wave and internal organ injury of

personnel at single exposure
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Table 2 Relationship between exposure fimes of blast
wave and internal organ injury of personnel

e R ¥
AR W18 / (kPa)*

1
65. 0

20
44. 82

60
39. 46

*FIRARNEREMHGAERIER SOXNBEERE. TR,
¥ AEEIEERRHRETE S A R R HEHHXR

Table 3 Relationship between positive duration of blast
wave and internal organ injury of personnel
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Table 4 The safety limity of week blast waves

to internal organ injury of personnel
HM C Frigtnt ] Z LR AE/kPa

/(ms) 18 15% (102155 ]20% 304|605 |80 %1008
1 41.2(36.3(134.3133.0132.2{31.0128.9{28.0]27.3
2 39.1134.3(32.2(31.031.0}28.9}26.8{25.9]25.3
3 37.9(33.0131.0({29.7 )1 28.9127.7125.624.7 ] 24.0
4 37.01{32.2130.1128.9)128.0{26.8124.7123.9]23.2
5 36.3131.5{29.4{28.2)27.3126.1)24.0}123.2]22.5
8 35.8131.0(28.9127.7]26.8125.6)23.5(22.6]22.0
7 35.3130.528.4127.2]126.3)25.1)23.0/22.2]21.5
8 34.9(30.128.0}26.8)25.9]/24.7)22.6(21.8]21.1
9 34.6 129.7127.7)26.4|25.6| 24.4)22.3}121.4)20.8
10 34.3129.4127.3)126.1}125.3)24.0]22.0}21.1920.4
12 33.7128.9]26.8)25.6)24.7123.5]21.4]20.6]20.4
14 33.2128.4126.3/25.1124.3123.0]21.0]20.4]20.4
16 32.8128.0125.9)24.7)23.9]22.6]20.6]20.4] 20.4
18 32.5]27.7)125.6|24.4]23.5122.3120.4|20.4]20.4
Lit #
B 1t K 3. i TR A B AL 5 »
= h==37—3ln Tc-
AMIRBOEWARDSERE, o -
ERKGRNWBME AT § \
- . ~N=20. 4

RORRBRIFEOWERE  H o

MMM T XETRIIREEA |

RE ARSI, KEESRST 0

' 100 \
194 ZEBMEHHESR. 7Y e

BEEZZWAR 122mm f 152mm gy ganiorst A R ARER G5 S RUEH R
ﬂﬂﬁ 5 ,MFF»] ‘Hﬁiﬁ bR @m% Fig. 2 The safety limiting curve of week blast

ﬂ@ﬁﬂz$ﬁfiﬁﬁ 40%'%-&9%#% waves to internal organ injury of personnel
Zh JERSERC, RINERED 1. Overpressure

AR 2EAFEFENBREEZHETRERENL. ZHRRAERFERRY
152mm bIHTHIL 62 60 R/E, 10 IR HRME T, 4 AH MR, Hh 2 BRI, 5
SRR A0 A RAE . X ST AT AR R R AR R A B 58 et B X PRAE R Y R BR A
BB, Bt AR RERE RO TS, A LB W3 R ARERGNBIR.
BB A B AR R B B by A TR W1, TE PR (B 0 R A I
BHX. TR hGEEERERERE, —RAYYRED. At ERAESGEER
ER R B AR RN, ENSERR, AERGABRERRE. R hdn
MRBRE  AREBRG I EHERRE. AR REIVRKERR, REMEY



1 BES S S o A ARG R fE e AT 87

50 % &4 18 B #h oy 405 B 9% 49 /B /118 25 65kPa, {H 34 8 /K
{H LA B 114kPa F1 182kPa B, 8 4 5 7] 51 B
BB W difi. Richmond SR FRKEAR,FIEAR
BHERESEEGRERY SOUMBEES KR
69kPa FI 83kPa, i 4k 5 WAEF 5 . M4 Bk % 34kPa
1 55kPa, AFRPBRIEAN FIRBAREEHEN
S50 BB i K 118 65kPa, TZE4E 20 IKH0 60
. WAER G W4 5 R& 4 44. 82kPa 1 39. 46kPa, [ STk
20~% 1 RENARKBME. ERTEENER W HRE
s omam|  HNMERREGKE — R R B (N 60 K
720 a0 B0 80 100 JF),ERIKEY RUTRENRIVKNREN KT .
P A PR (Po « m) BBt AR ARG R RER A HRTE
M3 prEmsnEenys EHIEREXRXNURROEHERBIAL, X#
BETFALGEENREEaNe EREMTEEIIBARATFRRERBERGHFENE
Fig.3 The limiting curves for free-tield FEMEMFIXT A B A B RG69 2 REPIHE . Bowen,
overpressure exposure based on risk of Richmend #1 Anders 4 S ZEE/E A BHE T QEE#FLE
nonauditory injury B (@4 2ms—3ms) B B M A a9 IR 1{E 5 5k 103,
1. Pressure peak, 2. A-impules,  4yp, 138kPa— 207kPa Fl 207kPa— 276kPa, Yeverton 25
3. Z-Curve regime .5 T 4 0 M 3 R IE RS0 A 2 8ms R T, B
WIERRt, 51 _ERRIE , B BiE e E S48 K5 5% 40kPa,80kPa F1 107kPa;
HE 20 KEAJS, M 89 I {8 >k A3 .8 2 , {5 _E v i 1E A0 1 B 7 B0 9 B H (LU
4 RIRE % 35kPa FI 65kPa, {HEE1E Al K #3n, 5| R MG B EREME T . Casenxo I
S3RARBERGHBIEM/Y 19. 61kPa— 39. 23kPa, T IF F 1R 1B FE 25/ 1E A
HER BHSIBARBREM i ESEN 13. 72kPa—33. 32kPa, AHF 5T/ &5 SRR B
FIREARZEN R EMER 10%HBEME Y 37kPa, [/ SCRIR 549 45 R AHGE .
B E T AR ARG AR 2R 7 . 32 E E F 1R% MIL-STD-1474B .28
L “Z” RO REF IR MBS . Phillips FRIBFAE KAV AR F B HETA
RAERGARERZEE D, TEINERBEFHEEARRTREMNKIE. BRRZ
ZUHHETYSHRBEXREYRBHSER, 2 HH & T KRR\ R u BB A
fERAMERLERENSR " JOGEM ERF I M RAEN RN ELRE". BXFHP
FRAGEIERHANFHHEMTENBF FUKRLLRKBRABRTLHNER, N
I, REHEENRBRBPRARFENRAT . ARERERELRA NG . FHCRE
YRR BETESMGEERATARNT2ERE, ZIREX & MR8 R
FPRAREBARNGTHRARENE. HYEXEANBP BT ARAERHGH
EHFEE B . CHAFBERBMHRENEFAN ARARRGHTLRE.
AHFRKERKBRRKIVRBYRHANSH AT HER KERAGIRHGE R WET
B R ARAERGARTLRE. ZFPRECTESFBAESR . VISR KT thal fE R
SABPHEAE  B v 30 A0 58 o o B B B A KB X B FMR HEM AR tE BT BRI A B A E L5

100 -\
\

80F

1. Ej]“ﬁ ’p/kPﬂ

10 |




88 ® ¥ 5 »W  # F12%

WA SHHE. BT R B R R SR, AR 2 s — S RiEA
BE. 2 ES 2%,

£ ¥ X [

[1] Clifford C B, Moe J B, Jaeger J J, et al. Military Medicine, 1984,149(9).491

[2] e, M, TIERES, Q145#4,1990,6(1):10

[3] Kokinakis W, Rudolph R R. An assessment of the currentstate of the art of incapacitation by air blast. Acta
Chir Scand Suppl 508, 1982,135 _

(4] #iie,pRE, TKRI%. £ 452E,1987,3(4):200

[5] Casenko C K, Typun A A. MuapHuie BogaynHmie Bogri B [Togsemubix Bripasorkax. Mocnsa; Heapa, 1973,
15

(6] EEE%, FHEBEGNRLRETRER. BIEFEEEEN,1987,5.257

(7] R2ZE£% . FHE[RFISIER KB AR ERAGELRHE, 94 AR IEEHRAE GIB2-

82
(8] HEA%S SRAMEMERHHYKPRESGTRYLZLABE FEARXNBERGE
GJIB12-84

(91 =z ﬁ.ﬁe#%m&,lggo,lo(zmss

CRITICAL ESTIMATION OF THE INTERNAL ORGAN INJURY IN
HUMAN BEING SUBJECTED TO WEAK BLAST WAVES

Yang Zhihuan, Wang Zhengguo, Tang Chengon, Liu Dawci
(Research Institute of Surgery, Third Mililary Medical College, Chongqing 630042)

Yao Desheng, Liu Zhengbang, Chen Tian
(Artillery Equipment Techuical Fustitute, Headquarters of the General staff)

ABSTRACT On the basis of analyzing and processing the results from animal experimer- with
sheep subjected to weak blast waves conducted with TNT explosions, biological shock tube and at
spot of gun firing, the relationship of the physical parameters of blast waves to human internal
organ injury and the corresponding safety limits are explored in this paper. The safety limits can
be used as the reference basis for the battling and training for the armed forces. It can also be
used as the reference basis for the scientific demonstration, design and performance test of
weapons and the protection assessment against to weak blast waves for persons. It is also of a ref-
erence value for judging the internal organ injury degree for the victims subjected to explosions.

KEY WORDS week blast waves, internal organ injury, safity limits



