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8. The Development and Evaluation of the Stop-Hold Monitor
for the Purpose of the Application to Industrial Robots™

by . Shigeo UMEZAKI**, Shigenobu KOBAYASHI***,
Kenjiro HAMADA**** and Kazushi FUJTWARA®*****

Abstract: This report proposes a new stop-hold monitor for the purpose of its application to

industrial robots. The operator sometimes makes the robot stop-hold state, and carries out the

maintenance or trouble shooting by approaching the robot vely closely. These cases may cause an

accident if the robot becomes runaway due to noise or mulfunction.

- The emergency stop equipment in such cases was developed in this study. Such equipment was
" called the “stop-hold monitor”. It could cut off the power and stopped the robot immediately when

the robot under stop-hold state started the runaway. Features of this equipment were discribed as

follows:

(1) This equipment could be applied to not only the industrial robot but also any other various
machines with rotating parts.

(2) The conventional stop-hold monitor had the shaft combining the driving motor and the stop-
hold monitor. This kind of mechanism was very heavy. On the other hand, the new stop-hold
monitor used power reed switches that can run over hundred billion times. The lightening of the
stop-hold monitor could be realized as the result.

(3) The fail-safe system was realized by the programmable logic controller with triple redundancy,
diversity and self checking mechanism.

(4) The electro-magnetic noise would not affect this system, since the noise energy is too low to
drive power reed switches. '

(5) The excellent reliability and safety could be realized, because the failure rate of power reed
switches was very low (for example, less than 0.7 fit).

As this study is under execution at present, the reliability test of power reed switches to switch
over two hundred billion times will be carried out, and the safe performance under the actual
environment will be confirmed. '
Keywords; Safety control, Safety device, Stop-hold monitor, Fail-safe, Redundancy, Dlversn:y, Self
checking, Power reed switch, Industrial robot
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Fig. 1 The structure of hold monitor.
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Fig. 2 Calculated value of G and PI when power reed
switch is driven by permanent magnet.
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The apperance of developed equipment.
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