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Fig.2  X-t diagram of stress wave propagation in elastic bar

under the first impact load
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Fig.3 Schematic diagram of nonlinear amplification experimental device for charges under continuous multiple impacts
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Fig.4 Image of nonlinear amplification experimental device for charges under continuous multiple impacts
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of three strikers
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Table 1
surface spacings of strikers

Test conditions of incident velocities and impact

number velocity / m-s™' AL, / mm AL,/ mm
1-1# 12.4 10 10

1-2# 12.4 12 12

1-34# 12.4 13 13

1-44 12.4 14 14

1-5# 12.4 16 16

1-6# 12.4 18 18

2-1# 14.1 13 13

2-2# 14.1 15 15

2-3# 14.1 16 16

2-4# 14.1 17 17

2-5# 14.1 18 18

2-6# 14.1 20 20

3-1# 15.9 12 12

3-2# 15.9 14 14

3-3# 15.9 16 16

3-4# 15.9 17 17

3-5# 15.9 18 18

3-6# 15.9 20 20
SR XXXX F H XX & % XX#8 (1-10)
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Fig.7 Stress histories of PTFE samples with striker velocity of 12.4 m«s™
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Fig.13 Stress histories of PBX-3 charge samples under the conditions different velocities and spacings of strikers
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Nonlinear Amplification Effect and Ignition Experiments of Confined Charges under Multiple Impacts Loading

ZHONG Su-yang, LIAO Shen-fei, HU Qiu-shi, LI Tao, FU Hua
(Institute of Fluid Physics, CAEP, Mianyang 621900, China)

Abstract: In order to study the potential mechanism of unexpected ignition of confined charge in the process of penetrating
multi-layer target, by integrating the designs of multi-layer nested strikers and bidirectional limited structure, a nonlinear amplifi-
cation experimental method of confined charges under continuous multiple impacts loading was established. The effectiveness of
the experimental method, and the intrinsic mechanism of nonlinear response amplification were analyzed. The influence of non-
linear response of charges under multiple impacts loading on ignition behaviors was studied. The results show that the experimen-
tal method can implement multiple impacts loading with sub-millisecond pulse width, and 100 MPa-scale peak stress value.
When the characterized frequency of loading is close to the intrinsic frequency of confined charges, structural nonlinear re-
sponse amplification emerges, and the stress amplitude increases gradually. For the same striker velocity and mass, while vary-
ing frequency of loading, the PBX-3 charges could be ignited if structural nonlinear response is amplified and could not be ignit-
ed if structural nonlinear response is not amplified. It is found that the structural nonlinear response amplification effect is an im-
portant factor leading to charge ignition.

Key words: confined charge;continuous multiple impacts;nonlinear amplification;ignition
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In order to study the response of confined charges in the process of penetrating multi-layer target, by integrating the designs of

multi-layer nested strikers and bidirectional limited structure, a nonlinear amplification experimental method of confined chargse

under continuous multiple impacts loading was established, which can implement multi-pulse loading with sub-millisecond

pulse width, and 100 MPa-scale peak stress value. The PTFE sample was used to verify the effectiveness of the experimental

method, and the intrinsic mechanism of nonlinear response amplification was analyzed from the viewpoint of characterized

frequency. The application experiments of nonlinear response amplification of PBX-3 charges were carried out, and the influence

of nonlinear response amplification on ignition was discussed.
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