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Fig.7 Typical speed curves after FFT
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Tab.1 Test results and error analysis of flyer velocity
under the condition of 5 mm-thickness PMMA

e {1 R PRE PRI AHRS

s wms wE BREE w2
T mes™) (mes) (mesT) (mes) %

1 1 925 4.5
2 1 804 2.0
3 1 805 2.0
4 1857 1 841 63 +103 0.8
5 1 897 3.0
6 1 760 4.4

k2 AMIELIFEEE 10 mm ST A
R E MK 2 R AR £ AT
Tab.2 Test results and error analysis of flyer velocity
under the condition of 10 mm-thickness PMMA
W -8 PRl CFIEEE AHXS

Tf I/ B/ wE/ WIRRE/ R/
- (m+s™") (m+s") (m+s"') (m-s') %

1 1594 8.2
2 1917 10.4
3 1292 25.6
4 { 889 1737 252 +415 8.6
5 1792 3.2
6 1938 11.6

A3 RARKHEE A ABIES S 11 mm
BT R R E MRS RER £ 5
Tab.3 Test results and error analysis of flyer velocity

under the condition of 11 mm target distance

e {E - PRE PRSI AHRS

s wms we EWEE B2
T mesT) (mes) (mesT) (mesT) %
1 1786 1.9
2 1 744 0.5
3 1776 1.4
4 L 771 1752 30 +50 1
5 1 726 1.5
6 1710 2.4
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Tab.4 Test results and error analysis of flyer velocity

under the condition of 50 mm target distance

e {EL ¥ PRfE PIIEE AHXT

T W w2 BREE 2
T (mes) (mesT) (mesT) (mes) %
1 1779 1.1
2 1 761 2.1
3 1 766 1.8
4 1 816 1779 69 +113 v
5 1 741 3.2
6 1 930 7.3
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Investigation on Flyer Velocity Driven by Miniature Detonators Based on the PDV Technology

ZHU Zhen, HU Yan, WU Lizhi, YE Yinghua, SHEN Ruigqi

School of Chemical Engineering, Nanjing University of Science and Technology ( Jiangsu Nanjing, 210094 )

[ ABSTRACT]

A velocity test system was built to study the flying process of titanium flyer plates driven by miniature deto-

nators. Flying process for 0. 7 mm-diameter detonators was obtained through PDV system. Velocity history of tiny flyer was

obtained, from which the rising, holding and decreasing of flyer velocity could be observed clearly. Plexiglass was used to

protect the optic probe and its effect on flyer velocity was also studied. Results show that flyer velocity decreases and rela-

tive error increases with the increasing of plexiglass thickness. Effect of distance between optic probe and flyer plate on flyer

velocity was researched, and displacement integral of velocity curves was also analyzed. It shows that when the distance is

small, turning point of velocity and displacement curves are in great consistency. Meanwhile, effects of fringe spacing of

Gaussian beam, protective glass, reflectivity of metal surfaces, and vibration of test device on test accuracy were examined.
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flyer velocity; flyer displacement; PDV test; distance



