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Table 1 Frequencies of modal analysis for projectiles

P50 5445 B A TR B LB R BT 4% B A
BB X X A 4/ He B B ik X WA 4/ He

1 4531.4 1 2134.8

2 6 106. 4 2 8113.2
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5 8477.8 5 125700

6 8823.6 6 12 688.0
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Table 2 Penetration velocities and displacements intergraded from the filtered overloads

compared with the corresponding measured values

LILEEN D/mm U/ (m/s) v,/ (m/s) e/ % d./(m/s) di/(m/s) e/ %
RiREE L C1 71 389 403 3.6 0.757 0.764 0.9
iR+ C5 71 569 582 2.3 1.102 0.975 —11.1
iR+ C6 71 556 566 1.8 0. 601 0.581 —3.2
Wi R EE 71 473 478 1.1 1.210 1.190 —1.7
WA IR EE + 100 452 477 5.5 0. 960 1.082 12.7
g3 2 S B i1 71 589 558 —5.3 4. 680 4.988 6.6
Gy )2 -2 90 391 412 5.2 0.517 0.517 2.5

A 300 299 300 0.3 0. 800 0.770 —3.8
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A new data processing technique for measured penetration overloads

HUANG Jia-rong'* , LIU Rui-chao', HE Xiang', SUN Gui-juan'?*, XU Peng®
(1. Luoyang Institute of Hydraulic Engineering Technology, Luoyang 471023, Henan, China;
2. State Key Laboratory of Explosion Science and Technology , Beijing Institute of Technology ,
Beijing 100081, China;
3. Department of Electronic Engineering , North University of China,
Taiyuan 030051, Shanxi, China)

Abstract: This paper studied the analysis and processing method for the measured penetration deceler-
ation data, proposed a new method which combining the modal analysis of the test projectile and test
equipment with spectrum analysis of the measured data, and obtained corresponding penetration de-
celeration of the rigid body by selecting low pass cutoff frequency to filter the measured data. The ob-
tained penetration deceleration of the rigid body determined from the measured data by the method
presented in this paper shows a good agreement with the calculated results by the cylindrical cavity ex-
pansion theory,and the projectile penetration velocity and displacement obtained from integrating the
penetration deceleration of the rigid body after filtering also shows a good agreement with the meas-
ured results.

Key words: mechanics of explosion; penetration overload; cutoff frequency; modal analysis; filtering;

frequency analysis
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