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An optical-fiber displacement interferometer for measuring velocities of

explosively-driven metal plates

WANG De-tian'" , LI Ze-ren', WU Jian-rong”, LIU Shou-xian', LIU Jun',
MENG Jian-hua', PENG Qi-xian', CHEN Guang-hua', LIU Qiao'
(1. Institute o f Fluid Physics, China Academy of Engineering Physics ,
Mianyang 621900, Sichuan, China;
2. University of Science and Technology of China, Hefei 230027, Anhui, China)

Abstract: An optical-fiber displacement interferometer was proposed on the basis of the optical
Doppler effects and heterodyne technique. The proposed interferometer was assembled by using the
components well developed in the telecommunication industry, which consisting of a fiber-pigtailed
semiconductor laser, a three-port optical circulator, a fiber probe, a wideband detector, a high-sam-
pling-rate broadband oscilloscope, and so on. The coaxial configuration for the signal light and refer-
ence light is adopted so that the proposed interferometer can measure velocities of any reflecting sur-
face and overcomes the effects of polarization-mode dispersion, and its work distance is up to 20 mm.
The velocities of the explosively-driven metal plate were measured by the proposed interferometer and
compared with those measured by the velocity interferometer system for any reflector. Measured re-
sults show the velocities by these two methods are accordant with each other.

Key words: mechanics of explosion; fiber displacement interferometer; optical Doppler effect;explo-

sively-driven metal plate; heterodyne technique; optical circulator
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