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Study on Fail-Safe Mechanism for Power Press Control
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Abstract; Even today, nearly 5,000 labor accidents are caused each year by power press operation.
Particularly in operating friction clutch type power presses, many accidents are caused by the
failure of electric control systems including light beam type safety sensors. To prevent these ac-
cidents, periodical inspection have been stipulated by industrial regulations. The electric control
system should have an inherent fail-safe structure to prevent any accident due to failure.

The conventional power press control systems contains fail-safe circuits formed with relay
contacts to achieve a fail-safe mechanism. A problem with this relay contact type circuit is that
the structure is very complicated, in order to counter the possible relay failures at both the
ON and OFF state. Recently, for improving the reliability by simplifying the structure by not
using any relay contacts, the conventional relay contact type circuits have been substituted by
electronic circuits. It should be noted that, unless safety is considered, the electronic circuits
could cause serious accidents. To give a solution to this problem, this paper proposes a power
press control circuit having a highly reliable and fail-safe structure by using fail-safe logical
elements. ,

There are two cases of the emergency stop of the slide in power press control where deter-
ministic control is required to prevent an accident. They are (1) human hands may come into
the die and (2) an error to the stop at the upper dead point (causing overrun). This paper deals
with case (2). In the proposed power press control, a confirmation segment is provided in the
transition segment from the slide up process to the slide down process. In this sub-segment, the
brake ability is checked (i.e., overrun monitoring), and, if the sufficient brake ability is confirmed,
the slide down process is permitted.

It is also indicated in this paper that, to confirm that the start push-button switch is in
the OFF position, an interlock mechanism is required in addition to the slide stop command
signal and the slide stop confirmation signal. Furthermore, it is indicated that, to realize this
mechanism, a self-hold circuit is configured with fail-safe logical elements, and that the slide down
process can be permitted only when the output signal from this self-hold circuit is generated.
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