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The Mechanical Response for the Explosive in Small-Caliber Projectile Fuze Initiator under the Coupling of
Dual Acting Forces
WANG Guang-yu', WANG Yu-shi', CHEN Jian-yu', WANG Jia-wei', LUO Ding?
(1. School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing, 210094; 2. Chongqing
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Abstract: In order to investigate the mechanical response for the explosive in small-caliber projectile fuze initiator under the
coupling effect of axial overload and centrifugal overload caused by high rotational speed, ANSYS software was used to
numerically simulate the variation of the maximum effective stress and maximum hydrostatic pressure of the explosive under
actual launch and simplified conditions. The results show that when using the static equivalent method for analysis, the effect of
centrifugal overload on the maximum effective stress of the explosive is very weak and can be basically ignored, but it has a
certain effect on the maximum hydrostatic pressure; When the explosive is in the stage of elastic deformation, its maximum
effective stress is basically determined by the maximum axial overload, while the centrifugal overload induced by high rotational
speed and axial overload curve period have little effect on the maximum effective stress; There is a clear linear relationship
between maximum effective stress, maximum hydrostatic pressure, and maximum axial overload.
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Fig.1 Scheme of structure and corresponding finite element
model of an initiator
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Tab.1 Parameters of constitutive models of materials

R B (kgm®)  BAYEEIR/GPa  JAMAL  JEARSRE/MPa

4lifh 2710 72 0.320 40
HZH 2700 1.013 0.350 200
N 7850 207 0.269 241
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Fig.2 Distribution of effective stress and hydrostatic pressure
of the explosive under coupling effect (element edge length is
0.025 mm)
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Tab.2 Effective stress and axial displacement of reference
point under different element edge lengths

2551550 /imm SEHUN J1/MPa Sl i/ um
0.2 0.33 -8.20
0.1 145 -8.79
0.05 1.93 -8.85
0.025 2.03 -8.61
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Tab.3 Maximum/minimum effective stress and hydrostatic
pressure of the explosive under two mechanical environments
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Fig.3 Axial overload and angular velocity variation curve of
the fuze initiator of a small caliber projectile
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Fig4 Effective stress distribution inside the explosive at
different moments
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Fig.5 Variation of maximum effective stress and hydrostatic
pressure of the explosive under coupling effect of axial
overload and centrifugal overload
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Fig.6 Axial overload variation curves for simulation input
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Fig.7 Curve of maximum effective stress and hydrostatic
pressure variation of the explosive under constant maximum
axial overload (a,,=66 000 g)
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Tab.4 Data of maximum effective stress and hydrostatic
pressure of the explosive under constant maximum axial
overload (a,,=66 000 g)
T IRREF 1/ MPa
T=24ms, a,=66 000 g 4.870 (-1.4%)
T=2.8 ms, a,,=66000g 4.961 (0.4%)
7=3.2ms, a,=66000g 4.939
T=3.6ms, a,=66000g 4934 (0.1%)
T=4.0ms, a,=66000g  4.906 (-0.7%)

T KK J1/MPa
6.497 (0.3%)
6.497 (0.3%)

6.476
6.508 (0.5% )
6.495 (0.3%)
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Tab.5 Data of maximum effective stress and hydrostatic

pressure of the explosive under constant period of axial
overload curve (7=3.2 ms)

T RN/ MPa
T=32ms, a,=52800g  3.920 (-20.6%) 4760 (-26.5% )
T=32ms, a,=59400g 4450 (-9.9%) 5.609 (-13.4% )

T=32ms, a,=66 000 g 4.939 6.476
T=32ms, a,=72600g 5452 (104%) 7374 (13.9% )
T=32ms, a,=79200g 5911 (19.7%) 8392 (29.6% )
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Fig.9 The variation of maximum effective stress and
hydrostatic pressure of the explosive with maximum axial
overload (7=3.2 ms)
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