[OSH82-H122

EERRUARTRNIER2EHE
AUR BT EHIR

Evaluation and Improvement of Human-Machine

Interface Design for Industrial Safety
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Evaluation and improvement of human-
machine interface design for
industrial safety

Abstract

In analyzing the causes of an accident, it is not unusual that unsafe actions and
unsafe environment are blamed on. However, are unsafe actions and unsafe envi-
ronment the real and root causes of accidents? Or, these "causes" are observed su-
perficial phenomena with some other more essential causes hidden deeply behind
the screen. In this study, the relationship of inadequate human-machine interface
designs and occupational accidents was investigated from the viewpoint of human
factors and ergonomics. The purpose is to find out whether industrial accidents are
caused by unsafe actions performed by operators in an unsafe environment which is
equipped with inadequate human-machine interface designs on its manufacturing
facilities.

Two industrial sectors, the facility designers/manufacturers, and the factories
which have had higher occupational injuries, were investigated. The latter con-
tained basic metal industry and fabricated metal products industry. By visiting
these parties, the following information was collected and analyzed: (1) the facility
designers/manufacturers' human-machine interface design and safety considera-
tions; (2)the adequacy of human-machine interface designs involved in the occupa-
tional injury cases.

The results show the eight big facility designers/manufacturers are unfamiliar
with human-machine interface and safety design. Though their products for the
domestic market do not take much safety into consideration, by learning from for-

eign machine designs and standards, those for European market may meet the



rigid safety requirements and standards enforced by European Community, From
injury cases studied, it was found that the human-machine interfaces in questions
were inappropriate and were responsible for the injuries. In some cases, it is found
that from work physiology and human factors points of view, the adverse chronic
effects to the operators may emergy if the inappropriate human-machine interfaces
are used for a time long enough. It is also found that the safety and hygiene con-
cepts, senses, willingness and the capability of making improvements in these in-

dustries are to be strengthened. Recommendations are provided in this report.

Keywords: Human-machine interface, Safety design, Accident analysis
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Round (guarded) push butlon

Minimum Button Separation

Arrangement & 4 € i 3 b

VerLical plane.

Ho gloves 0.75 1nil.9 cm) 0 &62% 1n(1 Bom) 01875 1 476omy  0.2% nd0 gdemr 1.25 103 17cm) 0.75 1007 9em)
with gloves 1.75 in{9 45%m)  1.62% wnid 12cm) 0.3/% 1ni0.95cm} L.2% (3. 17cml 2,25 1n(5.72om) 1./% inid _45cm}
Harizontal planc-

Ho gloves 1.0 n(Z b4emd) D BFS an(2 22cm) 0.4375 enil 1lemd 0 50 ratl.2/emd 1.50 in{3.81c@) 1.0 in(?.54cm)
with oloves 2.0 anlb.lemy ) 875 ini4 Jecmy 0 35 in(@.85cm) 126 13, 17em) 225 im{%. 72emy 2 0 1n(5. lem)
Under severe

wibration or 10 ant/.eum 3.0 by 6om} 3.0 1ni7 _6cm?
nscillatien

fer bland selection .0 n(]l.Scmlapirt in front of operater # (¥lomiapart when buttons are located 1n the peripheral areas.

Kute:The above guidelines apply to shipe of tbutton
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