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Fundamental Research of Emergency Stop Mechanism for Power Press

by Shigeo UMEZAKI*, Shoken SHIMIZU* and-Soichi KUMEKAWA*

Abstract; The half number of industrial accidents caused by power press operation occurs from
the structural inappropriateness of positive clutch type presses in Japanese industries. The main
fault of this type press is due to the fact that a slide cannot stop until it reaches to upper dead
point.

If an emergency stop mechanism which can stop a slide in any position is developed, the
industrial accidents caused by positive clutch type presses may decrease remarkably in number.

In this study, it is aimed for developing a new type emergency stop mechanism which can
be adaptable to positive clutch type presses. As a powerful braking ability is required for the
emergency stop, a new type of hydraulic brake which uses compression of fluid (oil) may be
neceésary for the development.

The new type of emergency stop mechanism consists of an oil actuator and an electro-magnetic
valve as main components. These components are connected in series by oil flowing pipes. The
movable part of machinary is coupled with the oil actuator. When safety of an operator is not
confirmed, the oil flow is stopped by the valve closing, and the movable part of machinary is
locked. The braking ability depends on the physical characteristics of the fluid (oil) itself such
as its viscosity and volume elasticity. The characteristics of this emergency stop mechanism
developed in this study are summarized as follows;

(1) The braking time was about 60 ms under the conditions that the flywheel turning radius
was 295 mm, the flywheel effect (GD2) was 8.44 kgf-m2 and the number of its revolutions was
60 ~ 120 rpm.

(2) The braking time was independent of the number of revolutions.

(3) The braking angle increased proportionaly with the number of revolutions. On the other
hand, in the case of a conventional friction type of brake, the braking angle increased proportinaly
with the multipled number of revolutions.

For these reasons, it is considerd that this emergency stop mechanism may be able to apply
to the power press which is required for the quick emergency stop, or the rotaly machine which
has a large rotating energy, and so on.
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Fig. 2 Movement of emergency stop mechanism
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Appearance of experimental equipment
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Experimental result of flywheel movement
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