30 58
2003 4¢ 8 A

BN ES I |
XEHE: 0258-7025(2003)08-0743-04

CHINESE JOURNAL OF LASERS

Vol. 30, No. 8
August, 2003

D0 25357 Sl FHL % D s M £ AR B 52

23 CF e =R

(PR IBRFWOC S LS AT FERT . BRPG P 710049)

hES%ES TP 212. 14

RER OLFRARSMER WS L BB HFE IRy 2230 48 626 H
X ARG A

WA AT S IR A . R AR AL G b F R AR R R T W A E IR TR AR T OERE. ZBERH K

Research on the Torsional Vibration Measurement with
Laser Doppler Technology

SANG Bo, ZHAO Hong, TAN Yu-shan

(Research Institute for Laser and Infrared Applications, Xi’an Jiaotong University, Xi’an, Shaanxi 710049, China)

the rotor, which can arrive at a high accuracy.
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Abstract In this paper, a new difference Laser Doppler Vibrometer with directional discrimination is introduced.

Two-phase detecting technique used to distinguish the direction and the intensity distribution of the phase grating

diffraction pattern is analyzed. The phase grating is a frequency-mixing device that can get high SNR signals. The

experiments prove that the system can be used to measure torsional vibration and distinguish the rotating direction of
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Table 1 Normalized power of the principal maxim
of the rectangular phase grating
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Fig. 3 Signals processing system
1: optics system; 2: opto-electronic sensor; 3: difference
amplifier; 4: phase-locked loop; 5: subdivision circuit; 6: two-
phase detect; 7; PLL demodulation; 8: filter; 9. digital signals
processor TMS320f240; 10: data sample; 11;: PWM power
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Table 2 Measurement results of the amplitude of rotating axis (at the distance of 2 m)

Rotate speed/r/min 440 700 1100 1500 1780 2300 3600 4500
Reference value/(°) 0.273 3.060 1. 32 0. 826 0. 407 0.755 0. 965 2.011
Measured amplitude value/(°)  0.2738 3.0423 1. 3184 0. 8362 0.4082 0.7632 0.9674 1.9958
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