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Fig. 1 Block diagram of velocity determination by means of the
microcomputer-high speed data acquisition system.
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Table 1 A comparison of the errors of the two velocity determination methods

BHEAFE
HERE Mean square error of velocity
Sample scale R AT A% ] T ERLAIE
Manual picking with the velocimeter Picking with the computer
|4 AV
L=50 LV = 3.49% 22 =0.
50mm > 3.4% v 7%
14 AV
L =100 L7 =1.7%* 22 =0.4
mm 7 % = %

* XERPEMNAHRERE at= 0.2 FBITREN., LRFE, B TEEAE, AVV A% 5%.
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AN APPLICATION OF THE MICROCOMPUTER-HIGH SPEED
DATA ACQUISITION SYSTEM TO THE ACCURATE
MEASUREMENT OF WAVE VELOCITY
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Abstract

A method is introduced in this paper for preciscly determining wave velocity by
means of a microcomputer-high speed data acquisition system. The accuracy of the wave
velocity measurement is controlled by the travel-time determination. But this is curre-
ntly done with a SYC-II velocimeter by determining the position of a light scaler on its
oscilloscope, resulting in a reading error well beyond 0.2 ys. With the use of the system
presented in this paper, this error can be greatly reduced. In the measurement, the tra-
vel-time is recorded by a transient recorder with the highest sampling speed of 20 MHz
{corresponding to a maximum reading error of 0.05us), and the data are transferred
via a digital interface into a microcomputer which automatically determines the first
wave arrival and immediately gives the results of travel-time as well as veloeity.

For the sample scales commonly adopted in the laboratory, the error in the velocity
measurement by this method is within 0.7%. Thus the aceuraey of velocity measurement
is improved to a considerable extent .



