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Abstract: It is known that the impact sensitivity is not exclusively an internal property of the compound but depends
on many factors determined by chemical and physical properties of the sample as well as the type of device and
measurement conditions. Therefore, it is difficult to compare sensitivity data obtained on different devices and by
various methods. Moreover, even when using the same type of devices but in different laboratories, the discrepancies
can be significant. Based on the research carried out almost 90 years ago, the paper proposes a relatively simple
but universal technique using a BAM-type device modified to measure the velocity of the falling and rebounding
hammer. Combining the results of idle tests and tests with an energy material, the absolute values of energy
transferred to the sample and absorbed by it at the impact energy level corresponding to the initiation threshold
are obtained. The energy balance obtained during the tests shows the importance of timely maintenance of the
device, because the amount of energy absorbed by the test device having even minor mechanical breakdowns can
greatly increase in comparison with the proper condition. The proposed technique makes it possible to estimate the
difference between the total energy of the load which is now generally accepted as a sensitivity characteristic and the
real values of the energy transferred to the sample upon impact and absorbed by the sample. It is concluded that the
obtained values of the energy absorbed by the sample at the initiation threshold are more relevant characteristics of
the materials than the value of the total energy of the hammer corresponding to 50% of the probability of initiating
a reaction in the sample.
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Figure Captions

Figure 1 The BAM-type device modified to determine the energy balance: 1 — column; 2 — round anvil; 3 — guide rails; 4 —
falling hammer; 5 — test sample; 6 — assembly with sample; 7 — steel rollers; 8 — centering ring; 9 — small anvil; 10 — optical
sensor; and 11 — shutter

Figure 2 Dependence of the energy absorbed by the samples on the melting temperature (impact energy 10 J and sample weight
50 mg): 1 — literature data [12, 24]; and 2 — experimental data of this work

Table Captions

Table 1 Acceptable values of the coefficients q and k for the BAM Fallhammer device with a drop height h = 0.2m [22]

Table 2 Impact sensitivity of the tested compounds (recrystallized samples with a particle size of 0.5–1.0 mm): total impact
energy E50; energy transferred to the sample E∗

50; and energy absorbed by the sample �E50
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