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Fig. 1  Sketch of semi-closed bomb
1—nozzle, 2—diaphragm of velocity control of depressurization,

3—diaphragm for shear, 4—combustion chamber, 5—bottom cap
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Results of the experiment

thickness of diaphragm mass of 4/7

diameter of hole in shear

maximum of rate station of base

pressure before

No. for shear y diaphragm depressurization of depressurization bleed charge after
/mm g /mm /MPa /10° MPa - s ! depressurization
1 0.25 50 5 90.3 1.2 reignition
2 0.25 50 6 85.8 2.1 reignition
3 0.25 50 14 35.8 3.4 extinguish
4 0.25 50 10 64.7 3.8 reignition
5 0.5 50 14 44.5 4.5 extinguish
6 0.5+0.25 50 14 51.1 5.7 extinguish
7 0.5+0.25 50 14 56.8 6.2 extinguish
8 0.1+0.1 50 10 64.2 4.2 critical
9 0.1" 50 6 82.9 5.3 extinguish
10 0.1 22 5 37.2 0.5 reignition
11 0.1 30 5 46.2 0.8 reignition
12 0.1 35 5 62.4 1.1 reignition
13 0.1 15 5 26.7 0.4 reignition
14 0.1 15 5 22.2 0.4 reignition
15 0.1+0.1 40 5 72.4 1.3 reignition
16 0.25 40 5 63.7 2.3 reignition
17 0.25 50 7 78.6 2.6 reignition
18 0.1 15 7 20.1 0.5 reignition
19 0.25 50 14 37.1 3.3 critical
20 0.25 50 7 76.0 2.7 reignition
21 0.1+0.25 60 10 80.1 4.6 reignition
22 0.25+0.5+0.5 75 14 88.3 11.2 extinguish

Note: 1) In ninth time,the shear diaphragm made by brass,the thickness is 3.2 mm,was broken. Diameter of the hole is 40 mm.
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Fig.3  p-t and 67’; curves of typel
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Fig.4 p-t and | 671; | — ¢ curves of type 2
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Fig.5 Experiment course of type 3
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Combustion of Composite Base Bleed Charge Under Rapid Depressurization

LU Chun-yi, ZHOU Yan-huang, YU Yong-gang
( Power Engineering College, NUST, Nanjing 210094, China)

Abstract: To improve the stability and consistency of base bleed unit while the projectile was out of the gun muzzle, the characteristics

of transient combustion of composite base bleed charge was studied by using a semi-closed bomb to simulate a abrupt depressurization

and a high speed digital video camera to record the phenomena of combustion. The pressure of combustion chamber in semi-closed

bomb was controlled to vary from 20 MPa to 90 MPa, and the velocity of depressurization from 1.2 x10° MPa - s ™' to 6 x 10’ MPa - s

-1

The results show that there are three kinds of combustion characteristics, e. g. reignition, extinguishment and critical case, when

pressure and depressurization rate change. The depressurization rate and the pressure before depressurization are key factors influen-

cing the combustion of base bleed charge. The analysis indicates that the cornbustion of base bleed charge is in the critical zone

between extinguishment and reignition when the base bleed projectile is just out of the gun muzzle.

Key Words: engineering thermophysics; transient combustion; composite base bleed charge; rapid depressurization



