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Research on photoelectric detection of submillimeter projectile

Ren Leisheng, Luo Jinyang, Luo Qing, Long Yao, Huang Jie

(China Aerodynamics Research and Development Center, Mianyang Sichuan 621000, China)

Abstract: The single flake light projectile detecting technology is used for measuring the pro-
jectile velocity exactly in hypervelocity impact test that are usually carried out for space debris re-
search. For detecting projectiles with diameter less than 1mm, we develope the photoelectric ar-
ray projectile detecting technology based on the single flake light projectile detecting technology.
The key problem of detecting projectile with diameter less than 1mm is to increase the intensity
of detected signal. It could be resolved by increasing the ratio of the projectile diameter to the
flake light width. A test device for the photoelectric array detection system is developed and in-
stalled at the hypervelocity ballistic range. A series of tests were carried out at the hypervelocity
range, which show that the SNR is enhanced and projectile with diameter of 0. 6mm was able to
be reliably detected with the photoelectric array detection technology. Data analysis shows that

the technology can be used for reliably detecting projectile with diameter of 0. Imm.
Key words: submillimeter projectile;detecting; photoelectric array;collide range
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Fig.3 Circuit diagram of photoelectric module
2.4.3 FHEMABERKIEIT

N N SR o N L S = NG (i
TSI A TR A T R H SR IO K A
R T PR RO s DA TR £ L T8 SRS
PR IR RS R 25 . X T REARME S, — &R AR
A F I B T AT LA ) s R B R =
B — B W HECR 4% AD844 , 55 — 9 E [l UK
5 R I TR 3 3 R R ) R T L R
BEA% ol Ay LA A R AR 3 A F B BEL (N
A P BEL 088 83 M 7 38 1 5 — 2 X B A Al P A R AT A0 3K
AYAITBETT s Yok 20N Fh Y 42 b o X6 L [ B S R
3 BRI KA
3.1 RIEEH

B g 7E FD-18A 8 m s lf 43 50 E 3047, 150
AL RSP @0, 6mm, 1. 2mm; 3 & 5 5 E . 4
3km/s ;#1%E [& f7.300Pa,

el 4 FD-18A vyt s i 40
Fig. 4 Hypervelocity impact range

3.2 iREE
I HL [ 51 ) 2R G 445 R 3 T A 4 ER e 3 Al 4



=

92 SO W

® o

(2014)%8 28 %

TC-50 i i 4R 5 19 ¢ 5k o L A HICZS B L &2 R G5 5 A
Dt HL B B AR S e - HG oy, TC-50 St v 800 5 119 2 S5
Ui F R J S0P AT B OJEIE BLTE S0mm BRI 7 . &
BOE BT T4 A7 oy o3 ZIRE B TRk A &%
b BT R e B 6 B OL R IC R B TR
WEB B0 25 A~ i v 1L ot L B R I SE B T e ioke
GO IFHEAT AL E . DG SR R G AE S TR
HI FAE SR O 8% B b ok 38 B3 241 7 sXUR o Ot i
s BRI T2 B 4 32 B 2 A n 2% LR L BT LA
TE S E I 5 AN R ATE B4 5 T7 5

B 5 S Mg RN AR 5t

Fig. 5 Photoelectric array detection system
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