e

o
R

5583 004 E FAge )37, pp. 685 ~68.
5@ MS WH FX TPHE AS DIY S0
:'.).

Study on the Precision Method of Measuring anaular displacement_
for the Angular Vibration Calibration System

°Wan-Sup Cheung*, Yong-Bong Lee*, Doo-Hee Lee*
*Acoustics and Vibration Lab, KRISS

ABSTRACT

This paper addresses the study on developing the angular vibration calibration system which requires the highly accurate
measurement technique of the amplitude and period of an oscillating angular motion. Two developed models for the low
and high frequency ranges are introduced and their main features are also compared. In addition to the angular vibration
exciters, a new measurement method, referred to the “equi-angle sampling method”, is proposed and its theoretical
backgrounds are introduced. The proposed method is shown to provide much less measurement uncertainty, compared
the fringe counting method. Experimental results demonstrate what amount of angular vibration amplitude measurement

uncertainty is improved by suing the proposed equi-angle sampling method.
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(b) High frequency model
Figure 1. Photos of angular motion generator
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Figure 2. Schematic diagram of angular motion

measurement system
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Table 1. Comparison of averaged pulses
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Table 2. Estimated periods (AT = Sampling
time)

Samplin Period
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Rate Mean ot
[Hz) [Hz] (xAT) Deviation
(xAT)
0.093
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‘2 20, 840 10,2399 (0.0031%)
0.266
25 25,600 10,240.0 (0.0026%)
0.580
4 40,960 10,240.0 (0.0057%)
1.61
5 51,200 10,239.9 0.016%
( )
0.88
8 40,960 5,120.0 (0.017%)
139
10 51,200 5,120.0 (0.027%)
271
12.5 64,000 5,120.0 (0.053%)
201
16 40,960 2,560.0 (0.079%)

£ 2 & A 3 HAA 2% JHNT A5
FANE —%7&} ARE Bolx grh 10039 F7)
F3o 2745 & 29 xﬂAls}z ek,

Table 3. Comparison of amplitude estimation
results over the high frequency range (1 pulse
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