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Fig. 1 Schematic of BST-1 model geometry
1. Driving section, 2. Section for clamping diaphram, 3. Conical section,

4. Transition section, 5. Test section, 6. Wave-elimination section

B IR R R IR S B R e P AR A R S W B B, SO L B A BB A Bl P [ i 47
LW YO E R, W R R T R BB R E SR T KURR, A BB AR,
L, WTBULH BE A IE R A SR AR M B BE A, R R IS Sh R AR IR B B KB, B
ARUK 3 B A Ky » W W U 9 S B A A S0 FR 4 LA % S 4 4 R B D A T 3 B SR B
SETTENERN. RAKSEZS(UARKZDES), TREEYRERPEEL . Ads
YERB A o R FH SRR 46 7 XM R » TR A 450 ) T R 0 8 S R L L S A B b
R BUARBLTH A 1 SRR, AT USRI IT IR S 3k A B 2 (] P AR A I B R B B 2R 4 .

1.2 hBILEWHATEGBST-1)E 2)
WIS B 34, 5m, IKZHBHE 0. 5Sm~8. Om 0 i, B K # JK 22MPa, 42 77Tmm, {1

2. %M
___1.“:&__4:

R N N
4 .\\\\\\\§"L;
14

1777777777777/ 777777777777777777777777777

Pl 2A  BST- 1 RULSHIR B A
Fig. 2A  Schematic of BST- 1 model geometry
1. Driving section 2. Cldamped diapnram 3. Test section
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Fig. 2B Test sections with different combination of the BST- I model
1. Pump(+p) 2. Pump(-p)
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Fig. 3 Schematic of the BST- I
maodel geometry
1. Universal-tube support,
2. Driving section, 3. Clamped Diaphram,
4. Test section, 5. Test rabbit
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Table 1 Relationship between blast overpressure value and

severity of injury

w5 LR 4 5% it & LA
/(kPa) /¥ g8 i ) BE
200. 2~245. 4 14 10 3 1
298. 0~322. 2 10 4 6
Zi]8] 361.2~418.2 13 - 4 6 3
388. 4~399. 3 6 - 6
620.3 1 - 1
141.6~1586.2 2 2 - -
Fo 170.9~214. 3 4 3 1
190. 4~239. 2 2 1 1
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Table 2 The occurrence frequency of injury in various organs
w5 s N

.id # M L BN BE H W ]

Ao 44 44 44 24 24 13 6 5 7

Fo 8 8 8 7 5 3 4 4 1

&1 52 52 52 35 29 16 10 9 8

B8 100 100 67 56 29 19 17 15
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HR SR AR5 1.3 AshY, JUMH fLii B BT XT8N 2.4 NLAMO
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Table 3 The protection effect of chest stripe wrapped on lung hemorrhage in rabbits
R e R R S
1. B b 10 2.240.3 16415 0.6524-0. 190 | 0. 8104-0. 002 0
2. M 10 2.240.4 101471 0. 5444 0. 102 | 0. 767+ 0. 005 0
3. Bipr 10 2.540.6 19118 0.588+4-0. 297 | 0. 8244-0. 003 0
4. 3 R 10 2.240.2 107+70 0.509+0. 107 | 0. 7914-0. 004 2
5. ER M 10 2.5140.2 0 0.51240.022 | 0.6334-0. 009 0
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Table 4 The occurrence of injury of thoracic and abdominal organs in rats

under local blast exposure

rJ W | | 30 500
: ;{: ﬂ;i:fﬁ H/’fff“' " (m:lfo‘:lm) MEARL | MAHE | HE | e | WK
(mm?}/(%) | #/(%)
1 MW [231.94-24.2| 38.6+10. 4 1834-47" 0.984+0.14 | 0.720+0. 065 0 0 100
2 M {224.61+28.5) 35.4+6.8 114+42 0.81+0.12 0.861:*:0-04218;tll 100 100
3 MW 1173.7427. 4] 43.0+8.7 2948 1.24+0.07 | 0.90210. 085 0 0 0
4 M [186.3444.1] 49.8412.7 1247 0.714+0.11 0.9811+0.055 | 2+3 0 0
[P} 0 0 0 0.6040.17 | 0.61940. 037 0 0 0
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THE DESIGN PRODUCTION AND APPLICATION OF A
SERIES OF BIO-SHOCK TUBES

Wang Zhengguo Sun Liying Yang Zhihuan Leng Huaguang
(Research Institute of Surquery,the Third Military Medical College, Chomgqing 630042)
Yu Hongru Gu Jiahua Li Zhenghua Li Zhongfa
(Institute of Mechanics, the Academy of Sciences of China , Beijing 100080)

ABSTRACT The design,production and application of a series of shock tubes for biological test-
ing are presented in this paper. There are three types of our bio-shock tubes. The large one (BST-
1) is 39 meters long. The inner diameter of its testing suction is | m, and the maximum overpres-
sure in the driving section is 10. 3MPa. Based on transmitting of the reflecting rarefaction wave
from the end plate the negative pressure wave can be formed. The medium one (BST-1) is
34. 5m long. The maximal pressure value of its driving section is 22MPa. The testing section is of
composed type. Its inner diameters are 77-600mm. This tube can be used for the testing of over-
pressure, explosive decompression of even underwater explosion etc. The small one (BST- K ) is
0. 5m long. The maxinum endured overpressure is 68. 6MPa. A double-diaphragm made of alu-
minium seperates two sections, the driving section and the testing section in all of these three
shock tubes. The results of animal experiments indicate that this set of equipment can inflict large
or small animals both local and systemtic blast injuries, thus meets the need of experimental re-
search of blast injury.

KEY WORDS shock wave bio-shock tube animal experiment



