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Structural Design of Large-Frame Continuous Rotating
Mirror Framing Camera

Li Jian Wang Wei Shang Changshui
(Institute of Fluid Physics, China Academy of Engineering Physics . Mianyang. Sichuan 621900, China)

Abstract A large-frame continuous rotating mirror framing camera is developed by using the coaxial imaging theory
and controlling defocusing range. It has the frame size of 30 mm X 18 mm, dynamic visual resolution of 35 Ip/mm,
relative aperture of 1/15 in spatial direction and 1/35 in scanning direction, frame number of 80, and framing rate
from 1X10* to 5X10° frame/s. The camera runs conveniently under a new control system. High-resolution images
about a detonation experiment are obtained with this camera under the framing rate of 2X10° frame/s. It is proved
that this camera can be used for imaging in such experiments as shock wave, detonation and gesture of bowb.

Key words optical design; high-speed photography; high-speed camera; coaxial imaging design; detonation
experiment

OCIS codes 220.4830; 230.1150

L5 5

e g X AR ML R A 01 RS T 5 22 L (8] 23 % R 7 R S B 45 o 2 E BT i 1) 3R 2 R B
(10" ~10" frame/s) % s 8 2 AEXF 26 KPR O3 B Mo R HEATRIF 52 o 4 B o Sl AR L I i 473 K 2 o i F
T RIS W) AT 5 TS P e ) TR S U Ao PR A R A BT BRI S IR B AR AT TE B S AR SRS
(ELAE 35 5 225 18] 23 AR S5URIHE ORI i X~ 7 3 R DL (ki . 5 BB TR) I o AR 0 0 SR B R e A
[ 73 B 3 1) oy e A AL 9 SR 3 20 o 7 0 I i A o L AR AR 2R A BRI R L o i B o B e s S A BIL Y
18 S T S o 5 S B A M L R X FLAR R R 20 R X SRR AR Z RS OO B L H AR 2.
TR ML 1Y 3 IR A 25 A 0 5L RORO ST 9 5 8 28 8 LA % el s T 7 A 10 SR i ) R I o e AR 0
I B R 114 B0 2 R R RO o s ) S AR DR X A T PRI AR LSS 5T B Y R T 3 R I i
RS2 — A BT O 5 i o AR SCBETE 1 — o K i 5 45 1 Q5% B2 20 iR AR B 72 254 B b R A T S BEe
I ol R AR B T R AT B o R R R R R A AR A A AR AT R R T AR AL AR i
4 195 D0 A5 A T Y Bl A AR TR

i EED: 2012-02-04; WB A HET: 2012-04-05; ML HEAR A HI: 2012-05-24
fEERN: 2 811976, 5 A, TREIN , 35 B w5 8 Rt v I3 B R 45 i A I 9

E-mail:; lijsana@126. com

072202-1



49,072202 MM SKBIZFHE www. opticsjournal. net

2 e RGEHE

FAAL AR Gk F = AR 48T B =8 S 3 B2 2 135 314 7 30, 28 1 Miller JRUBE A 28 i 031 B8 B R AR (5
KRR Pascal fiZk" 1. AHLAEE RGN 1 TR ARSI S RGP A RBE R, K
AR S E W B BB H AR R AL 6 ) L SR PRI PRI R K DRI R R AR 1T 4 by R 4R 0 A ZH RS
2. 73 P E A s BB R o B 5 1) SO T SR B ORI B P PR R 2
BEAN R B SO T B SO R R HEE BB RO AR B BRI =R R . e RS
fLARSE R AL BAT P HE B O R B 22 kB B ) AL . R AE HE B Bt B 2 AR AL Y B B 1T . DA 52 B
AR 20 e $5E 52 S 20 DU AR SC AR o 20 IR AR BILAY B Rl AR B A R T AE AR P AP 2 B G BR ] LR IT R
TRA B HEHE TR

image plane —P_]'_
lens bank
back half of
realy lens
front half mlrror ~ W~ stop of
of relay lens lens bank

electromagnetic
view stop shutter % 4@* mirror
pnsm gﬁ\
/ / explosive /

rotating
objective ~ surge shutter stop

ask

@ mirror

% W?
W

shutter

/>H

prism

1
B LG 2R G5
Fig. 1 Optical system configuration of camera
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Table 1 Detailed parameters of camera design

Size of Magnification Relative aperture
. . Distance
rotating  Stop /mm Streak radius of fram Direction Direction
mirror /mm Relay lens Lens bank Product ame of space of streak
33X 28 12.5X20.9 1. 34 1. 07 1.43 353.97 1 1/15 1/35
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Fig. 3 (a) Residual image drift and (b) defocusing range
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Fig. 4 Influences of (a) residual image drift and (b) defocusing range on resolution
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Fig. 6 Imaging results of a detonation experiment
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