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Safety Sandards Based on Ergonomics
Masaki Nobuhiro™, Takao Fukui *, Yoshio Sekino * and Toshihiro Fujita *

Abstract - When we consider safety in HMI environments where human and machine coexist, it is necessary to
classify the issue into two categories: regular operation and irregular operation, then conduct risk assessment.[This
paper provides the basic principals of safety in enabling device, which is specified as a critical safety device in
major international safety standards, and introduces the enabling switch developed from ergonomics viewpoint

and our safety-focused philosophy.
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Fig.1 Environment where operators control robot
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Table 1 International standards which describe the necessity of enabling devices
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Fig.2 Status progress of OFF-ON-OFF 3-position
operation in 3-position enabling switch

ONOOOO0O0O000O0000000000000 OFF
00000000000000000
00000@O0O0O00000000@ 000000

A+ —TVEERIFRE AEHBORER

(A F0EYE |(B)FDIEYA (C)2RILavRAyF(D)IHRIavRIvF
(T yTH) (RUSE ) DIEHE DIHE
(1) By HEERT
=l i S
- (TS50 . W
= ﬁ human hine
1" 'l:-
(2) Oy MR
— e _
—— |
< &
[} il
'\P.
(3) fElR KBS L

-—

|0y

(M UPKYLTFERT

1

= . 'F'-'r_.tf"._h .l-l:'
CFE"I-T- ﬁLﬁ‘ﬂ f ®E

() uayLcErryas | DAMAGE | [IERCLAI

- ——

= P '
LN | B
ki i [+h8-FET Re

Ugd ooooobobobbbbobbbbbobboboo
Fig.3 Difference between 2-position and 3-position switches
in robot operation
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Fig.40 Operating characteristics of type HE2B enabling switch
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Fig.5 Hinge operation and operating characteristics of type HE3B enabling switch
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