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Experimental Study on Critical Response Threshold of
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[ABSTRACT] To study critical response threshold of RDX and HMX under mechanical stimulation and their variations
under the influence of acetone recrystallization process, BAM fallhammer and BAM friction apparatus were used to test the
critical impact energy and critical friction at different temperatures. Results show that, at 80, 60, 40 °C and 25 °C, critical
impact energies of RDX are 5.0, 7.5, 7.5, 7.5 ], and those of HMX are 4.0, 4.0, 5.0, 5.0 J, respectively. Critical
frictions of RDX are 120, 120, 128, 144 N, and those of HMX are 108, 108, 108, 120 N, respectively. After acetone re-
crystallization, critical impact energy and the critical friction of RDX at 25 °C are 5.0 J and 128 N, respectively. Critical
impact energies of HMX at 80, 60, 40 °C and 25 °C are 7.5 J, and critical frictional forces are 108, 108, 120 N and 128
N, respectively. Results of impact sensitivity and friction sensitivity indicate that the overall mechanical sensitivities of
RDX and HMX show a downward trend with increasing temperature in the range of 25-80 °C, and the recrystallization
process has a certain influence on the mechanical sensitivity of RDX and HMX.
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Tab.1 Test samples
Bi A 4% (g?‘iﬁ) i
1* RDX  HNEREZS & 1.82 15 ~60
2" RDX RDX-V 1.81 5~45
3* HMX HMX- 1T 1.83 20 ~50
4* HMX VB E S5 1.85 35 ~65
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Fig. 1  Technological flow chart of RDX or HMX
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Tab.2 Test results of critical impact energy of RDX

e AT s E/ E,/
" w/kg  h/cm - J J
1 50 1/3 5.0
#
! 25 1 40 0/6 4.0 3.0
1 40 0/6 4.0
1 50 0/6 5.0
25 5 20 1/2 10.0 7.5
5 30 1/1 15.0
5 15 1/1 7.5
5 20 1/4 10.0
5 15 172 7.5
2" 40 1 50 0/6 5.0 7.5
1 40 0/6 4.0
1 50 0/6 5.0
60 5 15 1/1 7.5 7-5
5 15 1/3 7.5
80 1 50 1/3 5.0 5.0
1 40 0/6 4.0
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Tab.3 Test results of critical impact energy of HMX
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Tab.4 Test results of critical friction of RDX
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1 40 /1 4.0
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Tab.5 Test results of critical friction of HMX

g A

£ o FN
R T wN hioR }
120 1/3
2 112 0/6 120
144 1/1
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40 112 1/1 108
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3t 96 0/6
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60 108 1/1 108
96 0/6
108 1/6
80 112 1/3 108
120 1/1
120 0/6
25 128 172 128
144 1/1
160 1/2
144 1/1
40 128 1/4 120
4" 120 1/2
112 0/6
112 1/6
60 108 1/2 108
96 0/6
96 0/6
80 108 1/5 108
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