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Fig. 1 Equipment pressurizing on cushion and measuring
its deformation for estimates of softness or
degrees of liquefaction by vibration
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Fig. 2 Measurement of distance between two white
arrows
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Fig. 3 Measurement device using laser light
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Fig. 6 Example data obtained by this automatic
measurement system
Fig. 4 Output of amplifier and AD converter
4. #&8
DT T TN v a y DRFIABEOREITIL,
FHCRTEDIRVEEP SO NI L B2 TV D,

SEXF

1) KEYENCE, CMOS Multi-Function Analog
Laser Sensor IL-1000

2) VELLEMAN INSTRUMENTS, PCS10-K8047
Recorder/Logger

3) i # {h — : REPORT OF THE TOYAMA
INDUSUTRIAL TECHNOLOGY CENTER, 27
(2013)75-76

Fig. 5 Output screen of the measurement

3. AlEH
HRFHADO T v a OREMREOFHMEZ R 2729 72
DT, FEHER AT > TWDRETIE Y 12 X 0 3B ]

F—U— N E@E, R LAIAA

Study on the semi-automatic measurement of going down of cushion for its evaluation of softness or a
degree of liquefaction by vibration

Product Development Section  Shinichi Ishiwari, Machinery & Electronics Research Institute, Toshinao Hashiba

We have developed equipment pressurizing on cushion and measuring its deformation for estimates of softness or degrees
of liquefaction by vibration. The equipment is composed of bowling ball connected by long external screw, three weights and
a scale measuring dropping bowling ball by detecting position of end of the screw. We have estimated softness of cushion by
difference of sink-age of bowling ball into cushion between in case only bowling ball mounted on cushion and in case bowling
ball and three weights mounted on it. We have also estimated degrees of liquefaction of cushion by difference of sink-age of
it between before vibration and after vibration. This equipment has work successfully but been obviously needful for automatic
measuring. Therefor we have adopted measuring system using laser light and an amplifier connected to measuring system and
transformer analog data from amplifier into digital data of computer. We have been able to setup this measuring system work
and got confirmation of its operations.
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