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Fig.1 Structural diagram of the fiber velocity interferometer
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Fig. 2 Structural diagram of the hopkinson bar test

1.0
~ 05¢
=
S
g 0 —— Channel 4
‘QE) — Channel B
— -05¢

-1.0 +

20 30 40

Time/us
K3 R#uETHES

Fig. 3 Interferometer signals
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Fig. 4 Free surface velocity at different velocities

MIBCAT B 56 15 5 w] LU T 808 B -+
WA B B fE ML 7T LA 2 20 LA E L [al i, Y
AT E Z 18] A AL AH 22 5 BOTE R 1207 82T 3R Y
ol ot L TE P B 15 5 9 R L 5 2R 78 Ak TP T AR B
k.

MR A5 5 A PRAS 3] 1 380 32 I 1) il £ v, AT L
A W i T —ZE N 7 B A G HIAT P 2 UK [l
BCSs A BUAE B e T o R0 28 3 5 L X B Y
JEJME G AEZAE M bR 4R . HR 35 04 ) J 1)
5500 T3 P AE NS BT v 1 £ B b 1) ek Rz TR ik 7
JRE i P ] $E £% 1T 728 347 72 /) » 3 55 0 77 P AE AT A
1% 1 I RE i 32 W FE TR W) B FE W) L SRR b 0 i)
PEAT VAo 5 moe s " 20 mo e s AR T
A B e g, R R (S PR T A s AL
fi o 6 1 B R M GRBED — B 5208 5 m o« s
F120 me s,

3 MAERISHEILRENE

TE ey 2 Aok R 0 v, R K ol O 8K 3 43 8 4R
RS2 B g 0 2L S 3 A R W 5. OB RE B 80 m
Wk 98 10 ns, 2830 1% i 2 R I5 GHE HAE Y 3 mm, X )]
MR L 10° W e em™? FRIRJE 7 pm, T34
FROUFE RN 150 m e s ',

Glass substrate  Aluminum foil

Digitizer [|<«— Interferometer|

B5 fow Bt sh & E sl E LA A

Fig. 5 Experimental layout on the velocity measurement of

pulse laser driven metal aluminum flyer
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Design and Application of All-fiber Velocity Interferometer

PENG Qi-xian, MENG Jian-hua, WANG De-tian, LIU Jun, LI Ze-ren
(Laboratory for Shock Wawves and Detonation Physics Research , Institute of Fluid Physics,
China Academy of Engineering Physics, Mianyang, Sichuan 621900, China)

Abstract:In order to develop the laser interferometer velocimetry in the experimental research of shock
wave physics and explosion physics, an all-fiber velocity interferometer is presented. The single-mode fiber
is adopted as optical transmission and delay components for this interferometer, which detects Doppler beat
signals caused by velocity change to two moments of # and t—z. Because of little velocity change of objects
to be tested corresponding to two-beam optical signals of two moments, which almost have equivalent
frequency shift, and the beat frequency is also significantly lowered. Meanwhile, the fringe constant
(value 7) can be flexibly adjusted in accordance with velocity change rate of objects to be tested, thereby
making the beat signal frequency caused by velocity change less than the system bandwidth within the time
scale of 7, so as to solve the problem of recording system corresponding to bandwidth limitation and extend
upper limit of velocity measurement. As result of the adoption of single-mode fiber, only one space pattern
in the fiber participates in interference, even the light returned from diffuse-reflection surface can
preferably participate in interference after the mode selection of single-mode fiber, thereby realizing the
measurement to diffuse-reflection target. Two fringe constants of 1.5 m * s ' and 150 m « s~ ' are adopted
to conduct the Hopkinson bar experiment at low-velocity process and laser-driven experiment at high-
velocity process. The experimental result proves the feasibility of this interference technique.
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