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Characteristics of the Fast/Slow Cook-off Experimental M ethods
for Ammunition Structures

ZHANG Zhong-li, WU Song, LU Liang, HU Yu-peng
(Institute of System Engineering, CAEP, Mianyang 621900, China)

ABSTRACT: In order to choose an optimized heating methods of the thermal safety performance for anmunition structures.
The comparison analysis from the aspects of fuel, heating rate, temperature range, temperature controlled, and its effects to
ammunition reaction of the open pool fire, controlled propane jet fire, electric heating swathes, electric heating case and infrared
radiation lamps array. For fast cook-off test heating methods, the infrared radiation lamps array had the advantages of open pool
fire and improved temperature controlled propane jet fire. It could imitated the flame temperature whose temperature region was
located 800~1200 C, temperature rising rate was not lower than 200 ‘C/s, temperature offset was not greater than 5% and had
advantage of cleanness and environmental protection. For slow cook-off test heating methods, the infrared radiation lamps array
had the advantages of electric heating swathes and electric heating case. It could imitated the slow cook-off temperature whose
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temperature region was not lower than 400 ‘C, temperature rising rate was regulated between 3.3 ‘C/h~1.0 ‘C/min, temperature

domains were not fewer than 4 and could not produce added influence to the reacting degree. Optimized choosing of the

fast/slow cook-off heating methods which avoided effecting the reaction degree of ammunition was an important problem for the

heating safety test of ammunition structures.
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Fig.1 The picture of fire test system and temperature graph of different directions: a) the fire test system; b) the temperature graph

of different directions
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Fig.2 Sketch and picture of temperature controlled fire system'™: a) sketch of temperature controlled fire system; b) picture of

temperature controlled fire system
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Fig.3 The picture of fire/slow test system by infrared radia-

tion lamps array: a) the picture of fire test system; b) the pic-

ture of slow test system

1400 , ;
'(%)‘
1200 |- | '
1000
O s0f
‘11’“1( |
E 600 !
400 |
200
0 I 1 1 1 1
18:02:48 18:02:53 18:02:57 18:03:01 18:03:05
JbE ]
a YUl
240
200
160
&)
® 120
E
80
40
0 ! 1 1 1
16:31:29  17:26:33  18:22:11  19:17:17
b ECHsHE]
b 1245

P4 ek e ens s i fin 2 ith £
Fig.4 The temperature graphs of fire/slow test system by in-
frared radiation lamps array: a) fire test system; b) slow test
system
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Fig.5 The picture of slow cook-off test system by electric
heating swathes and electric heating case: a) the picture of
slow cook-off test system by electric heating swathes; b) the
picture of slow cook-off test system by electric heating case
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Fig.6 The temperature graphs of slow cook-off by (a) electric
heating swathes and (b) electric heating case
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Tab.1 Comparison of the three fast cook-off test methods
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Tab.2 Comparison of the three slow cook-off test methods
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