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What is Safety Distance (Minimum Distance, Separation Distance)

Tha safaty distanca i the minimum distanca anangineared cantral {guard or davica) is installed from a hazard such that individuals cannaot
raach tha hazard point befora itis stopped (or mada safa). Tha safatly distanca raquirad far an application dapands on savaral factors,
including tha spsad of tha hand {or individual or object), tha total systam stapping tima (which includeas savaral raspansa lima componanis ),
and the dapth panatration factor. Rafar 1o tha ralevant standard to datermina the appropriate distance or maans lo ansura that individuals
cannal be axposead to the hazard(s).

Tha safaty guard or davica mustba dasignad to ansura thatl a person cannal reach avar, undear, ar through without baing dalactsad.
Dapanding an thea size of tha safely guard or davica, tha reaching avar distanca andior rmaching undar distanca must ba comparad to tha
Safaty Distanca. Thea longast distance must ba usad for tha placament of tha safety guard or devica.

Tha fallowing figuras illustrate the safaty distance for a light curtain and a safely mat.
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Safety Distance Formulas

Uza of tha following formulas assumes familiarity with the relavant standards.

U.5. Applications
Tha Safaly Distancea formula, as providad in ANSIB11.15:

Do = K x (T, + T} + Dy

the Safaty Distanca (in inchas)

tha D5HASAMSE| recommandead hand-spaad canstant [in
inchas par sacond), in mast caseas i cakulatad at 63 in/s, but
may wary balwaan 63 in's o 100 infs basad on tha application
circumsiancas,

not a conclusive detaminaton; considar all factors, induding
tha physical ability of the oparator, whan datarmining thea
value of K 1o ba usad.

tha ovarall stap tima of tha machina (in saconds) fram tha
initial stop signal to tha final caasing of all matian, incuding
stop timas of all ralkevant control alamants and maasurad at
maximum machina valocity.

T, is usually maasurad by a stop-time maasuring devica. If the
speacified machina stop time is usad, add al kast 20% as a
safaly factor lo account for brakea syslam detanaration. If tha
stop-tima of tha twa radundant machina contral alamants is
unaqual, tha skowar of tha two timas mustba usad for
cakulating the saparation distanca.

Thara ara two athar .S, formulas for two-hand control applications:

Part-Ravolution Clutch Machinary

Dy = K x (Tg + Tp + Ty) + Dye

Whara Ty =

tha rasponsa ima af tha slowast hand contral from tha tima
whan a hand disangages that confral until tha switch opans;
Tp 5 usually insignificant far puraly machanical switchas.
Haowawar, Ty should ba considarad for safely distance
cakaulation whan using alactronic or alectromeachanical

{powarad) hand contrals. For Bannar Enginaaring Carp. Salf-
checking Touch Buttons (STEBs), saa the de-acluate time listad
in the spacification sachion of tha STE Manual, p/n 64136.

European Applications
Tha Minimum Distance Formula, as provided in EN 13855

S = (K=xT) +C

D

the responsa tima af the safety devica

the added distance due o the panatration dapth factor
aquals 48 in, per ANSI B11.18

the addad distanca dua to the panatration dapth factor

Far light curtains, Dy is basad on tha resaolution of the light
curtain.

For safety mats, Doy equals 48 inches par ANSIB11.19.
For two-hand contral applications whera encroachmeant
towards the hazard is not rastrictad, Dy equals 550 mm

{21.85 in). Whan ancroachmant is obstructad (for example,
shrouwding tha two-hand actuating contrals, orientation of tha
waorkstlation, etc.), the maching distanca |(d4.) may ba reducad

to zara. Dpyis also known as "dgys”.

Full-Revalution Clutch Machinary

Dy = K% (Ty + Tp + Ty) + Dy

‘Whara T, =

tha maximum tima {in saconds) the machina takas o caasa
all motion aftar it has bean trippad. For full revalution culch
pressas with only ana angaging point, T 4, i equal to tha timea
nacassary for ana and ana-half ravalutions of tha crankshatt.

Far full ravalution clutch prassas with mora than ana angaging
paint, Ty, is calculatad as follows:

Ta = (172 + 1/H) = Ty

M = number of clutch angaging points par ravalution

Ty = time (in secands) necassary to complate ane revalution
af tha crankshaft

5 K
tha Minimum Distancea {in milimatars) tha EM 13855 racommeanded hand-spead constant {in
millimatars par second), in most caseas is caloulatad at 1600
mimis, but may vary betwaan 1600 mm/s ta 2500 mm/s basad
an tha application circumstanceas;
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nat a condusiva dataminaton; considar all factors, including '

tha physical ability of the oparator, whan datarmining thea tha added distance dus 1o the dapth panatration factor

valua of K to ba usad. ) ) ) ] )
Far light curtaing, C is basad on tha resalution of tha light
curtain.
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ﬂfﬂallj rﬁ?ﬁnm an of the safely device Sl For two-hand contral applications C aquals 250 mm, parEN

' 13855, 1IS0/DI5 13855:2022 incraasas tha C factor (d 42) to
550 mm. Tha EM 13855 C factor may ba reducad to 0 if tha
risk of ancroachmantis aliminatad, but the safely distanca
must always ba 100 mm ar graatar.
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