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Kinetic energy measurement for rotationally symmetric fragment

using one-dimensional screen

LU Qian, NI Jin-ping
(School of Optoelectronic Engineering, Xi’an Technological University, Xi'an 710032, China )

Abstract: Aiming at the measurement of kinetic energy for flying fragments, a measuring meth-
od of kinetic energy for the flying fragment using single screen was presented. Two screens
were used to measure the speed of the flying fragment in the method, the volume information
was got by mean of the output waveform of the fragment passing through the screen, further
the quality and the kinetic energy of the fragment were obtained. This paper analyzed a theo-
retical model of the relationship between the output waveform of the screen and the volume of
the fragment. Three typical rotational symmetry objects simulations were used to verify the
theoretical model, and a calibrating method was studied. The testing result of the ball firing
proved that the proposed method could measure the kinetic energy of the rotational symmetry
projectile or fragment, the measurement precision satisfied the requirement of the range test.
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Fig. 1 The schematic of light screen principle
L2 YRR & E R =

DX 7R 3k 3k R g AR AR O D A
HURHE Ot 2) BT W€ #aE F H W fs— % i
B LR 2 P s 25 AT SO S 0 P A e
S 7 A o R LR A 5 T I 2 I SR X
AET B R T AR 22 30 (D) o m] 3580 i ML 7
T2 DX I B - 247 3o A B 32 DX TA) B v e B B S o

v:% @)

FOBEL

[ 1
G
[ >

X .
e e
L e
1 2

1 1

B2 XBEEENERZE
Fig. 2 Schematic of real time speed testing by regional
cut-off device
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Fig. 3 Schematic of a cylindrical flying object passing
through the light screen
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Fig. 6 Waveform simulation diagram of bullet
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Fig. 7 Waveform of bullet
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Fig. 8 Waveform output from the light screen
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Table 1 Testing results
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