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Experimental set-up of cook-off test
l—temperature control instrument, 2—heater,
3—thermal ring electrode, 4—temperature measure thermocouple,

S—temperature control thermocouple, 6—computer
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Fig.2 Diagram of temperature measurement point
O—temperature control thermocouple

1,2 ,3—temperature measure thermocouple
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Fig.3 Curves of DNAN heated slowly
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Fig.4 Curves of TNT heated slowly
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Table 1 The results of explosion time to ignition test
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1.5 <&
11.0 —=— test results -
‘ —fitting curve ey

10.5 o

v
100 /

e

E 95 e
/ y=-13.9422+5.81767x

90 )
85 pd
80{ <

/.
7'53.7 38 39 40 41 42 43 44

1000/ T
PS5k o 5 S i T IR 09 56 A% 2

Fig.5 Relationship between explosion point and time to ignition
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Table 2 The results of cook-off test of DNAN

at constant temperatures

temperature/ °C time to ignition/s test phenomenon

220 172800(48 h) nonflammable
230 75408 semi-burn
240 32088 fully burn
250 13290 fully burn
260 4344 fully burn
265 2700 fully burn
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Fig.6  T-t curves of cook-off test
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Abstract; The thermal safety of 2,4-dinitroanisole (DNAN) explosive was studied by cook-off test. The self-ignition temperature , the

delay time of thermal explosion and the critical temperature for the thermal explosion of DNAN were obtained,and the test results were

compared with that of TNT. The results show that the self-ignition temperature of DNAN is 346.7 °C ,the temperature of 5 s explosion

point is 374. 1 °C ,and activation energy is 48.37 kJ + mol ~'.

Under the ambient temperature of 220 °C ,when DNAN is placed for

48 h,DNAN is nonflammable. DNAN is semi-burned under the ambient temperature of 230 °C. When the temperature reaches above

240 °C ,thermal decomposition reaction of DNAN occurs. The delay time of thermal explosion was obtained from theoretical calculation

at 100 °C. Results show that DNAN is stable and safe in the melting process of temperature below 100 °C .

Key words: physical chemistry; cook-off test; self-ignition temperature; delay time; 2 ,4-dinitroanisole( DNAN)



