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6. Analysis of Fatal Accidents Caused by Industrial Machines

by Shigeo UMEZAKI* and Shoken SHIMIZU*

Abstract; When the fatal accident arises, many people declare that we never repeat more accident. However, it is
forgotten as the time passes and a resemble accident repeat again. The reason why such problem arises seems to
be because not only original causes are not perfectly investigated to each accident, but also information on the
accident are not universalized as a general engineering knowledge.

This report intends to investigate original causes of fatal accidents caused by industrial machines and to
clarify a universalized engineering knowledge that is useful for machine designer or manufacturer. Fatal
accidents of 129 cases caused by industrial machines are analyzed for that purpose. The important target of
investigating original causes is to clarify a fault of safe measures and human operations. Two sorts of accident
caused by "being crushed or drawn into a machine" and caused by "being impacted against a machine" are
treated in this report.

As a result of fault analysis for safe measures, it is clarified that 79.2% cases of fatal accidents are caused
by the fault of safe measures, such as fixed guards (34.9%) , movable guards (51.9%) , protective devices
(24.0%) or safety-related control systems (23.3%) . This result indicates the possibility of drastically
decreasing accidents by means of adequate safe measures described in ISO12100 standard or in "Guidelines on
comprehensive safety standard for machinery".

As a result of fault analysis for human operations, it is clarified that (1) 44.2% cases of fatal accidents are
caused by accidents related to "hazardous point nearby operations", that is the operation of process confirmation,
adjustment, preparing, trouble-shooting, maintenance, inspection, repairing, cleaning of the machine etc. without
stopping the machine moving parts; (2) 35.7% cases related to operations in large production lines; and (3)
12.4% cases related to co-operator's erroneous machine starts.

It is also clarified that rate of cases related to (2) and (3) is 39.5%, and rate of cases related to (1)
through (3) is 65.1%. From the result mentioned above, roughly two thirds of fatal accidents relate to any of
(1) through (3) . Consequently, there is a possibility of decreasing the number of cases of accidents by
establishing the adequate accident prevention method by putting focus on hazardous point nearby operations
related (1) , and on operations made by multiple operators in large production lines, related to (2) and (3) .

Keywords; Safety, Safety Control, Industrial Machine, Fatal Accident, Accident Prevention Method, Hazardous
Point Nearby Operation, ISO12100
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Fig. 1 The method of investigating the cause.
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Table 1 Result of accident analysis caused by the fault of safe measures.
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Table 2 Result of accident analysis caused by the fault of fixed guards.
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Table 3 Result of accident analysis caused by the fault of movable guards.
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Table 4 Result of accident analysis caused by the fault of protective devices.
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Table 5 Result of accident analysis caused by the fault of safety-related parts of control systems.
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Table 6 Result of accident analysis caused by hazardous point nearby operations.
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Table 7 The reason why not to stop the machine in hazardous point nearby operations.
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Table 8 Result of accident analysis caused by the operator who enters in large production lines.
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Table 9 Result of accident analysis caused by other operator who restarts the machine by mistake.
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Table 10 Accidents related to the operation executed by multiple operators cooperating in large production
lines. (Accidents related to Table8 and Table9).
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Accidents countermeasures when the operator enters in large production lines.
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Table 12  Accidents countermeasures when other operator restarts the machine by mistake.
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Table 13 Accidents related to the hazardous point nearby operation and the operation executed by multiple
operators cooperating in large production lines. (Accidents related to Table6,Table8 and Table9)
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Table 14 Basic cause, original cause and proposal related to industrial accidents.
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