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Abstract: The production and utilization of high-energetic explosives often pose a range of safety hazards, with sensitivity being a key
factor in evaluating these risks. To investigate how temperature, particle size, and air humidity affect the responsiveness of commonly used
high-energetic explosives, a series of BAM (Bundesanstalt fir Materialforschung und-priifung) impact and friction sensitivity tests were
carried out to determine the critical impact energy and critical load pressure of four representative high-energetic explosives (RDX, HMX,
PETN and CL-20) under different temperatures, particle sizes, and air humidity conditions. The experimental findings facilitated an
examination of temperature and particle size affecting the sensitivity of high-energetic explosives, along with an assessment of the influence
of air humidity on sensitivity testing. The results clearly indicate that high-energetic explosives display a substantial decline in critical
reaction energy when subjected to micrometre-sized particles and an air humidity level of 45% at a temperature of 90 °C. Furthermore, it
was noted that the critical reaction energy of high-energetic explosives diminishes with an increase in temperature within 25 °C—90 “C. In
the same vein, as the particle sizes of high-energetic explosives increase, so does the critical reaction energy for micrometre-sized particles.
High air humidity significantly affects the sensitivity testing of high-energetic explosives, emphasizing the importance of refraining from
conducting sensitivity tests in such conditions.
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notable lack of studies investigating the effects of

0 Introduction

In the production and utilization of high-energy
materials, sensitivity is a critical parameter that cannot
be disregarded, mainly including mechanical, thermal
and electrostatic stimulation. Also, in the production
pipeline and transportation processes of energetic
materials, collisions are inevitable, and some accidents
can be attributed to mechanical impacts. Mechanical
sensitivity comprises impact and [riction sensitivity,
which play a universal role throughout the entire lifecycle
of energetic materials, from production to application. It
is of great significance to study and analyze the
mechanical sensitivity of energetic materials for the
safety evaluation of energetic materials in production and
use.

Extensive research has been carried out on the
mechanical

explosives™?,

sensitivity  of  typical high-energetic

particularly  regarding  preparation

processes and coating materials™*. However, there is a

temperature and particle size on these explosives™®.

Given the inevitability of temperature variations in
practical applications and production processes involving
high-energetic explosives, understanding their influence
is critical”. The impact of air humidity on the sensitivity
of high-energy explosives is significant. Some scholars
have studied the effect of moisture on the sensitivity of
the CL-20 eutectic system through molecular dynamics
simulations®'”. Additionally, due to variations in
preparation processes, the sensitivity of high-energetic

[11]

explosives varies with different particle sizes In

233 rimarily

China, research on mechanical sensitivity'
relies on the impact and friction sensitivity explosion
probability test methods developed by the former Soviet
Union (GJB772A — 1997) ", While this method can
qualitatively  distinguish ~ the relative  sensitivity
relationships among different energetic materials, it does
not provide quantifiable data on the critical reaction

energy required for precise sensitivity measurements.

© The Author(s) 2024. Published by Publishing Center of North University of China. The articles published in this open access journal are distributed under the terms of the
Creative Commons Attribution 4.0 International License (http://creativecommons. org/licenses/by/4.0/), which permits use, distribution and reproduction in any medium,
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15,16

The Chinese military standard™”'” suggests adopting the
character drop method to determine Hs,, which shares
similarities with the internationally employed up-and-

179 Conversely,

down method for sensitivity testing
foreign scholars®*' have utilized BAM (Bundesanstalt
fur Materialforschung und-priifung) impact and friction
sensitivity testers to obtain critical reaction energies for
the mechanical sensitivity of various energetic materials.

In this study, four typical high-energetic explosives,
RDX, HMX, PETN and CL-20, were tested for BAM
impact and friction sensitivity. The main purpose was to
determine the critical reaction energies of these explosive
materials under different temperature and particle size
conditions. The investigation aimed to explore the impact
of varying temperatures, air humidity levels, and particle
sizes on the sensitivity of these high-energetic explosives.
Analysis of the resulting influence mode provides reliable
data support for the production, storage, utilization and
disposal of representative high-energetic explosives, such
as RDX, HMX, PETN and CL-20.

1 Test samples and methods

1.1 Test samples

For the commonly used bulk explosives RDX,
HMX, PETN and CL-20, two distinct samples were
selected for testing, with each sample having different
particle size parameters. Detailed information regarding
the test samples is presented in Table 1.

Table 1 Test samples

Sample No. Sample component Particle size/pm
17 RDX 5—50
27 RDX 30—150
37 HMX 20—50
47 HMX 80—150
57 PETN 2—30
67 PETN 50—160
7 CL-20 39—101
8" CL-20 116—356

To mitigate the potential influence of moisture content
on the experiment, the samples were subjected to a pre-
treatment step. Specifically, they were placed inside a
50 °C oven for 2 h. Following this pre-treatment, the
samples were partitioned into two groups. One group
was exposed to an air environment at 80% , while the
other group was further subdivided into four subgroups.
Each subgroup was placed in an independent vacuum
furnace with the temperatures set at 25 °C, 50 ‘C, 70 °C
and 90 °C, respectively and maintained for 3 h to ensure
optimal thermal insulation and humidification before

subsequent use.

1.2 Test devices

The impact sensitivity testing device used was the
R&P(BFH 12) BAM Drop Hammer
apparatus. The drop hammer was selected with the

German

weights of 1 kg and 2 kg. The test sample weighed
(30£1) mg, and the drop hammer falled freely from
parallel rails on both sides. The BAM apparatus was
used for the sleeve and anvil used in the test. Please refer
to Fig.1 for illustration.

1— Test sample; 2—Impact anvil and impact sleeve; 3— Switch; 4 —Drop
hammer; 5— Scale and slide; 6 — Electromagnets and release devices
Fig. 1 BAM impact sensitivity apparatus

The friction sensitivity testing device used was the
R&.P German BAM Friction Sensitivity apparatus. The
test sample weighed (2041) mg. The testing device
included 9 different specifications of weights and has a
total of 6 testing positions, allowing the friction
sensitivity apparatus to test within the range of 0 N —
360 N. The BAM Friction Sensitivity apparatus is

illustrated in Fig.2.

1—Switch; 2—Counterweight; 3— Weight load; 4—Lever arm; 5—
Porcelain pillar; 6 —Mobile platform ;7— Porcelain plate; 8 — Test sample
Fig.2 BAM friction sensitivity apparatus

1.3 Test methods

The BAM impact sensitivity tester was utilized to
determine the critical impact energy (unit: J), denoted
as Method 1 data, for different test
Additionally, the BAM impact sensitivity tester with the
up-and-down method was employed to calculate E;,

samples.

(unit: J) , referred to as Method 2 data, for the various

test samples. The BAM friction sensitivity tester was
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used to measure the critical load pressure (unit: N) for
each test sample.

During the process of the BAM impact and friction
sensitivity tests, the critical reaction energy of the test
samples was calculated. If an explosion or noticeable
flash occurs during the test, it is documented as a “1”
response. Conversely, if such an event is not observed,
it is recorded as “0”, indicating no response. Each test
sample underwent a maximum of six repeated trials
under each test condition. In the case that any one of the
six test results produces a “1”, the corresponding
stimulation level is lowered, and the test is repeated until
six consecutive “0” responses are obtained at a specific
stimulation level. On the other hand, if all six test results
are “0”, the stimulation level is increased accordingly,
and the test is repeated until at least one “1” response
appears in six consecutive trials at a particular
stimulation level, The phenomena of the impact and

friction sensitivity tests are shown in Fig.3.

(s

Unreacted 0:
The power forms a cake-like
structure adhering to the anvil

@

Reacted 1:
The anvil shows noticeable discoloration,
indicating complete reaction of the powder

(b) Friction

Fig. 3 Illustration of impact and friction sensitivity tests

The critical reaction energy of the sample is
determined by identifying the initial stimulation level
among six consecutive “0” responses where the
subsequent “1” reaction occurs. The calculation for the

sample’s critical impact energy is

E = Mgh. (1)
where M represents the mass of the hammer (unit: kg) ,
g denotes the acceleration due to gravity, which is

assumed to be 10 m+s?

, and 4 represents the height of
the hammer (unit: cm) .

The BAM impact sensitivity tester exhibited a gradient
of 0.5 ], ranging from 1 J to 50 J. Conversely, the BAM
friction sensitivity tester demonstrated a variable gradient,
depending on the positioning of the weights. The test
procedure involved the utilization of the standardized BAM

friction sensitivity tester, equipped with a friction load

pressure gauge with a range of 5 N— 360 N.

2 Effect of temperature

It 1s essential and imperative to comprehend the

impact of temperature on energetic materials,
considering the temperature fluctuations encountered
throughout  their manufacturing and  application
procedures. Previous scholarly works and pertinent
sources have predominantly focused on investigating the
influence of temperature on energetic materials by using
isolated high-temperature environments. However, the
dependability of such experimental approaches is
constrained.  Consequently, in this study, a
comprehensive examination by selecting four different
temperatures, thatis, 25°C, 50°C, 70 °C and 90 °C, was
conducted to thoroughly investigate the effects of
thermomechanical coupling factors on the mechanical
materials under different

sensitivity of energetic

temperature conditions.
2.1 BAM test data and analysis

The study aimed to explore the influence of temperature
by conducting experiments on heat-treated and dried
samples in a controlled humidity environment with 45%.
The obtained results, in Table 2, demonstrate that sample
17 displayed a critical impact capacity of 5 J under these
specific test conditions. This result aligns with the standard
value reported in Refs.[7,12], indicating a satisfactory level
of accuracy in the experimental setup. For more
comprehensive findings, please refer to Tables 2 and 3 for
detailed results of the conducted experiments.

Table 2 Impact sensitivity test results of samples at different

temperatures
Sample No. Test condition/C Impact sensitivity/J

25 5.0

. 50 45
70 4.0
90 4.0
25 4.5

" 50 4.0
70 3.5
90 3.5
25 3.0

o 50 3.0
70 2.0
90 2.0
25 2.0

" 50 2.0
70 1.0
90 <1.0

In the investigation of temperature’ s impact on impact
sensitivity, Table 2 reveals that the impact sensitivity of the

four monoenergetic materials remained consistent and
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stable within the temperature range of 25 °C to 50 C.
However, a significant variation in sensitivity is observed
between 50 °C and 70 °C, resulting in a noticeable decrease
in critical impact energy and an increase in sensitivity for the
energetic materials. Between 70 “C and 90 °C, no significant
changes in sensitivity are observed , except for sample 77,
which exhibits a decrease in critical impact energy at 90 °C,
falling below the lower limit of the testing apparatus (1 7).
Comparative analysis among the four monoenergetic
materials demonstrates that, under identical temperature
conditions, the ranking of critical impact energy is as
follows: 17 >>37>>5">77. Particularly noteworthy is the
exhibited by the
monoenergetic material CL-20, further emphasizing the

significantly  higher sensitivity
ongoing necessity to address its sensitivity concern.

Table 3
different temperatures

Friction sensitivity test results of samples at

Sample No. Test condition/C Friction sensitivity/N
25 128
1 50 128
70 120
90 120
25 108
5 50 108
70 96
90 96
25 48
5 50 54
70 48
90 42
25 54
7% 50 54
70 48
90 42

As shown in Table 3, the examination of the influence of
temperature on friction sensitivity shows that the sensitivity
of the four mono-energy materials remains relatively
consistent within the temperature range of 25 °C to 50 C.
Only sample 5 displays a slight increase in critical load
pressure at 50 “C, but this increment falls within the margin
of measurement error, with 48 N and 54 N falling within the
same gradient interval. A substantial variation in sensitivity
is evident between 50 °‘C and 70 ‘C, characterized by a
notable decline in critical load pressure and an increase in
sensitivity for energetic materials. No obvious sensitivity
change is observed between 70 “C and 90 ‘C. Based on the
the United Nations

Recommendations on the Transport of Dangerous Goods,

recommendations outlined in
substances with critical load pressures below 80 N are
deemed unsuitable for transportation in their tested form.
Both sample 57 and sample 77 exhibit critical friction load
pressures below 80 N, indicating higher sensitivity.
Therefore, there is an urgent need to promote the
application of desensitization technology of these two

materials'™.

2.2 Effect of temperature on susceptibility of
typical high explosives

As depicted in Fig.4, in the temperature range of 25 °C
to 90 °C, the impact sensitivity and friction sensitivity of
the four samples exhibit a progressive increase with the
increase in temperatures.

6
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Temperature/°C.
(b) Friction sensitivity
Fig. 4 Trends of sample sensitivity at different temperatures

The impact sensitivity of the four samples changes by
20%, 22.2%, 33% and 50% -+ , respectively. The
friction sensitivity changes by 6.3%, 11.1%, 12.5%
and 22.2% , respectively. Notably, RDX, HMX, and
PETN display inflection points in their sensitivity
curves, primarily concentrated between 50 “C and 70 C.
As the temperature continues to rise, the change of
critical impact energy for the energetic materials
becomes less significant. Moreover, both RDX and
HMX demonstrate minimal changes in critical load
pressure. In contrast, the critical impact energy and
critical load pressure of CL-20 decrease continuously
with the continuous temperature increase. PETN also
showcases a similar behavior in critical load pressure as
observed in CL-20 under rising temperatures.

The results presented in Fig.1 clearly demonstrate that
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both CL-20 and PETN exhibit notably lower impact
sensitivity and friction sensitivity compared to RDX and
HMX. Therefore, in the process of production and
application, the most important thing is to be more cautious
in safety measures to reduce the potential risks related to
shock and friction stimulation. Additionally, it is observed
that these two highly sensitive high-energetic explosives
continue to display a decreasing trend in sensitivity beyond
70 °C. The experimental findings suggest that compared
with RDX and HMX, CL-20 and PETN are more
susceptible to temperature changes. Furthermore, it is
noteworthy that all four relative humidity representative
high-energetic explosives exhibit a significant increase in
sensitivity as temperatures rise. Therefore, it is strongly
recommended to minimize operations at high temperatures,

particularly when the temperature surpasses 70 “C.

3 Effect of particle size

In the production and application of energetic
materials, variations in particle size frequently arise due
to factors such as different production batches, material
states, and intended applications. Understanding the
influence of particle size on the sensitivity of high-
energetic explosives is of utmost importance, as it
directly impacts the safe handling and utilization of
materials with varying particle sizes. Consequently, it is
necessary and urgent to conduct a comprehensive
investigation into the relationship between the particle
size of energetic materials and mechanical sensitivity.
Within the scope of this study, two commonly employed
particle sizes were selected for each of the four
representative high-energetic explosives, so that the
influence of particle size on their respective mechanical

sensitivity can be analyzed.
3.1 BAM test data and analysis

The heated and dried samples were used to study the
particle size effects. The experiments were carried out at
two different temperatures, 25 C and 90 °C , and the
humidity was 45%. Consistent with the temperature
influence findings, the vulnerability to impact was noted to
be 5J and 4 J, whereas the vulnerability to friction was
assessed at 128 N and 120 N for the 17 sample at 25 °C and
90 °C. This result aligns with the standard value reported
Refs.[7,12]. Moreover, Ref.[5] indicates that CL-20" s
impact sensitivity has a drop height of 1 kg, 23 cm, which
is similar to the BAM test result of 3 J*. indicating a
satisfactory level of accuracy in the experimental setup. The
results of these experiments are presented in Tables 4 and 5.

Table 4 Impact sensitivity at different sample particle sizes
at 25 C and 90 'C
Sample No. Test condition/°C Impact sensitivity/J
17 25 5.0
90 4.0
9% 25 5.(_)
90 4.5
3% 25 4{)
90 3.5
4 25 5
4 90 4
& 25 3
o 90 2
# 25 3.5
6 90 2.5
" 25 2
! 90 <1
" 25 3
5
90 1

Table 5 Friction sensitivity at different sample particle sizes
at25°C and 90 C

Sample No. Test condition/°C Friction sensitivity/N

# 25 128
! 90 120
o 25 144
90 128

e 25 108
90 96

e 25 120
90 108

= 25 48
90 42

6 25 54
90 48

7 25 54
90 42

# 25 60
8 90 48

In the investigation of the influence of particle size on
the impact sensitivity, Table 4 shows that the critical
impact energy of RDX with two particle sizes has
minimal variation at 25 C, and remains at 5J. However,
for HMX, PETN and CL-20, the samples with larger
particle sizes show an increase in critical impact energy.
Specifically, HMX exhibits a change of 0.5 J, PETN
shows a change of 0.5 J, and CL-20 exhibits a change of
1 J. With the increase of particle size, the impact
sensitivity of the four samples changes by 0%, 11.1%,
16.6% and 50% at 25 °C, respectively, and the impact
sensitivity distribution changes by 12.5% , 14.3%, 25%
and 50% -+ at 90 °C , respectively. The friction
sensitivity changes by 12.5%, 10%, 12.5% and 11.1%
at 25 °C , respectively, and the friction sensitivity
distribution changes by 6.3%, 12.5%, 14.3% and
14.3% at 90 “C, respectively. In addition, the critical
impact energy of all the samples increases with the
increase of particle size at 90 °C.

In the investigation of the influence of particle size on
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friction sensitivity, Table 5 reveals that for RDX,
HMX, PETN and CL-20, the samples with larger
particle sizes display higher critical load pressures than
those with smaller particle sizes. Notably, among the
different samples, samples 27, 47 and 6 show the same
friction sensitivity at 90 °C as those of samples 17, 3% and
5 at 25 ‘C . Additionally, the friction sensitivity of
sample 8 at 90 °C is slightly lower than that of sample 7°
at 25 “C. Similar to impact sensitivity, under the test
conditions of 25 °C and 90 °C, the critical load pressures

of all samples increase with an increase in particle size.

3.2 Effect of particle size on susceptibility of
typical high explosives

As illustrated in Fig.5 and Fig.6, it is evident that the
impact sensitivity and friction sensitivity of the four selected
samples decrease with an increase in particle size within the
chosen micrometer-scale range. It is worth noting that in the
impact sensitivity test at 25 °C, the sensitivity values for the

two particle sizes of RDX samples are equal.

Critical impact energy/J

1 1 1 1 1 1 1

0 1 2 3 4 5 6 7 8 9

Number of test samples

(a) Impact sensitivity at 25 C

Critical impact energy/J
>

0 1 2 3 4 5 6 7 8 9

Number of test samples
(b) Impact sensitivity at 90 ‘C
Fig. 5
particle sizes

Trends of sample impact sensitivity with different

Based on the consensus in Refs.[2, 3,4], there is a widely
held belief that reducing particle size increases the critical

energy of the sample, thereby making ultrafine particle size

reduction an effective approach for sensitivity reduction.
However, a meticulous examination of the synthesized
experimental findings reveals a contrasting result within a
specific range of particle sizes, with a decrease in particle
size leading to a reduction in the sample’s critical energy.
Therefore, it is urgent to determine the appropriate scale for
particle size reduction and identify the optimal particle size
for different samples during ultrafine processing to achieve
the desired sensitivity reduction. Addressing this pressing

1ssue necessitates immediate attention and resolution.

140+

120 °

100+

80

60 v

40+

Critical load pressure/N

20

o 1 2 3 4 5 6 7 8 9 10

Number of test samples

(a) Friction sensitivity at 25 ‘C

1401

120F = °

100F

80+

Critical load pressure/N

o 1 2 3 4 5 6 17

Number of test samples

o]
O

10

(b) Friction sensitivity at 90 °C

Fig. 6 Sample friction sensitivity with different particle sizes

4 Effect of air humidity

In the context of safety performance testing for energetic
materials, it is not uncommon to encounter non-
reproducible results and discrepancies among test outcomes
obtained by different individuals. These inconsistencies can
be primarily attributed to variations in subjective judgment
and the influence of air humidity. Therefore, it is imperative
to conduct a comprehensive investigation into the influence
of air humidity during the testing process. The national
military standard GJB772A — 1997 stipulates that the
environmental humidity during tests should be kept below
50%. Beyond this threshold, there is a risk of distorting the
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test results. Consequently, two distinct humidity levels,
especially 45% and 80%, have been selected as
experimental conditions to explore the potential influence
of air humidity on the final test results.

4.1 BAM test data and analysis

The research on the influence of humidity included using
heated and dried experimental samples for testing, and then
placing them in an environment at 80%. The results of
these samples were then compared with those obtained by
the above tests conducted at room temperature. The
experiments ere conducted at 25 °C under humidity
conditions of 45% and 80%. The results of these
experiments can be found in Table 6 and Table 7.

Table 6 Impact sensitivity test results of samples at different
humidity levels

Sample No. Relative humidity/ % Impact sensitivity/J

1% 45 5

80 7.5
" 45 4.5
3 80 6
54 45 3
) 80 4
" 45 <1
/ 80 2

Table 7 Friction sensitivity test results of the samples at

different humidity levels

Sample No. Relative humidity/ % Friction sensitivity/N
1% 45 120
80 144
9% 45 108
) 80 128
~ 45 48
5
80 64
" 45 54
/ 80 72

In the investigation regarding the impact of humidity on
impact sensitivity, Table 6 presents significant variations
in sensitivity among different samples at various humidity
levels at 25 °C. Specifically, the critical impact energy of
sample 17 changes by 2.5 J, while sample 3" changes by
1.5 7, sample 5% exhibites a change of 1 J, and sample 7°
demonstrates a change exceeding 1J. At 25 °C, the impact
sensitivity of the four samples changes by 50%, 33.3%,
33.3% and 50% -+, respectively with the increase of air
humidity. The friction sensitivity changes by 20%, 18.5%,
33.3% and 33.3% , respectively.

These results unmistakably indicate that as the
humidity of the testing environment increases, the
critical impact energy of the test samples also undergoes
a substantial rise.

The results of this test are similar to those simulated

using molecular dynamics in Ref.[10]. Similarly, in the

exploration of humidity’ s influence on friction sensitivity
(as evidenced by Table 7), noticeable fluctuations in
sensitivity are discernible for different samples at varying
humidity levels at 25 °C. Notably, sample 17 observes a shift
of 24 N in its critical load pressure, Sample 37 exhibits a
change of 20 N, Sample 5” displays a variation of 16 N, and
Sample 7° demonstrates a modification of 18 N. Consistent
with the findings on impact sensitivity, all samples’ critical
load pressures increase as the humidity level escalates under
the specified test conditions of 25 °C.

4.2 Effect of air humidity on sensitivity of
typical high explosives

As depicted in Fig. 7, the critical impact sensitivity
and critical load pressure of four high-energetic
explosives exhibit a rapid increase with the escalation of
air humidity under the selected two humidity conditions.
This pronounced sensitivity impact on high-energetic

explosives is evident.

9.0
m 1#
75k . o 3#
- - A 5#
= v T#
206.0F °
<
< [
S 45b .
[=N
£ :
E 3.0r A
E .
< 1sh
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(a) Impact sensitivity
160
140+ "

D
=]
T
>«

Critical load pressure/N
oo}
=
T
=

S
S
T

[\
=
T

0 20 40 60 80 100 120
Air humidity/%

(b) Friction sensitivity
Fig.7 Sample sensitivity under different air humidity levels
As stipulated in the GJB standards, when the air
humidity exceeds a certain threshold, there will be
significant differences between the measured values of
impact sensitivity and friction sensitivity. Therefore, it is

recommended to avoid conducting sensitivity tests for
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high-energetic explosives under conditions of high
humidity in order to minimize potential inaccuracies. In
addition, the above test results show that the impact
sensitivity and friction sensitivity of high-energetic
explosives have an obvious decrease with the increase of
air humidity.

Considering this, the findings from these experiments
can be useful for ensuring safe storage and transportation
of high-energetic explosives. By maintaining the original
moisture content of the explosives and taking into
account the experimental conclusions, it may
accordingly be beneficial to adjust the humidity levels
within the storage environment. This approach can help
mitigate potential risks and ensure the safety of storage

conditions.

5 Conclusions

The objective of this study was to investigate the
influence of temperature, particle size and air humidity
on the sensitivity of high-energetic explosives. Four
types of high-energetic explosives, namely RDX,
HMX, PETN and CL-20, were used in the
experiments. The study design involved four
temperature levels, two different particle sizes, and two
air humidity conditions. Based on the experimental
results, the following conclusions were drawn.

1) Temperature has a significant impact on the
sensitivity of high-energetic explosives. Under the tested
temperature range of 25 “C to 90 °C, as the increase of
temperature, the critical impact energy and critical load
pressure of high-energetic explosives are obviously
reduced. Within the temperature range of 50 ‘C to 70 °C,
there is a turning point where the sensitivity changes of
RDX and HMX become less obvious. However, the
high-sensitivity high-energetic explosives exhibit greater
sensitivity to temperature changes, with their critical
reaction energy continuously decreasing as the
temperature rises.

2) Particle size also has a notable effect on the
Under

conditions of micron-sized particles, increasing the

sensitivity  of  high-energetic  explosives.
sample particle size leads to an increase in the critical
reaction energy, although the increase is relatively small.

3) Air humidity significantly affects the sensitivity of
high-energetic explosives. Under the conditions of 45%
and 80% , higher air humidity levels cause a significant
increase in the critical reaction energy of high-energetic
explosives, leading to distorted results. Therefore, it is

recommended to avoid conducting sensitivity tests for

high-energetic explosives under high air humidity
conditions.

These conclusions provide valuable insights for
assessing and ensuring the safety of high-energetic
explosives, as well as for establishing appropriate
storage and usage conditions.
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