The Japan Society of Mechanical Engineers

4250

BB F 25 (C #R)
62 % 603 5 (1996-11)

WX No. 96-0041

ERESOMEENAFAL U T ABRRORIE*

HENE, -85 % —* 0| E&E

WEF M A R &

Measurement of Cylinder Configuration Using Sound Phase Delay

Shuhei AIDA, Ryoichi ICHIMIYA, Masanao YAMADA,
Shuichi SAKAMOTO and Shigeo MATSUMURA

Recently, noncontact method for measuring cylinder configurations are required in industry.
This paper reports the development of a new method for measuring cylinder configurations, using
sound signal without contacting the contour surface. This method is based on the fact that the phases
of sound waves scattered by a cylinder are delayed according to the diameter of the cylinder.
Experiments were performed for various cylinder configurations formed by single and plural period-
ical deflection, using a loudspeaker, microphone and FFT-analyzer. It was found that the phase
delays of sound waves were periodically changed according to the revolution of the cylinder, and the
period between the phase delay and cylinder deflection was in good agreement. In addition, the angle
of phase delay was linearly proportional to the magnitude of deflection.
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Fig.1 Outline of experimental setup
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Table 1 Parameters of cylindrical configuration
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(b) Relation between frequency and phase delay

Fig.2 Relation between sound pressure and phase
delay (m=2)
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Fig.3 Relation between sound pressure and phase
delay (m=3)
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(b) Result of Fourier transform

Fig.4 Result of shape measurement of cylinder (m=1)
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(b) Result of Fourier transform
Fig.5 Result of shape measurement of cylinder (m=2)
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(b) Result of Fourier transform

Fig.6 Result of shape measurement of cylinder (m=3)

—131—

NACSI| S-El ectronic Library Service



The Japan Society of Mechanical Engineers

4254 FRESOMEEBNEFIA L 0¥ AARROAE

ORE#F.OERIEN TH S0 THAHOECE DR
MMZE >THELRLDTH B, £NLUNDEMIEIS )
4 X, BROWSX¥EIUMEBRBOMHEL LFiItER

40

|  a=40.0mm, m=4, ¢=0.02
| 833.75Hz

APhase [deg)]
[~ w
@ @

—
o
v T

o 60 120 180 240 300 360
Revolution Angle 6 [deg]

(a) Relation between cylinder revolution and phase
delay

20

15 13.80

Uwf—

sk

(b) Result of Fourier transform
Fig.7 Result of shape measurement of cylinder (m=4)
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(b) Result of Fourier transform
Fig.8 Result of shape measurement of cylinder (m=5)
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(b) Result of Fourier transform

Fig.10 Result of shape measurement of cylinder
(m =2, m:=3)
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Fig.11 Result of shape measurement of cylinder
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Fig.12 Distribution of measurement data
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