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Robots and robotic devices—General
Introduction and Safety Standards
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International Robot Standards

H PN H AEl EoF 'h'l'-ﬂil'
International 1ISO 10218-1 ISO 10218-2 -

Canada CAN/CSA-Z434-14 CAN/CSA-Z434-14 2ot
China GB 11291.1-2011 GB 112891.2-2013 gt
Denmark DS/EN ISO 10218-1 DS/EN ISO 10218-2 2ot
EU EN ISO 10218-1 EN ISO 10218-2 gt
Germany DIN EN ISO 10218-1 DIN EN ISO 10218-2 Hot
Japan JIS 8433-1 JIS 8433-2 gt
Taiwan CNS 14490-1 B8013-1 CNS 14490-2 B8013-2 2ot
UK BS EN I1SO 10218-1 BS EN ISO 10218-2 2ot
USA ANSI/RIA R15.06 ANSI/RIA R15.06 2ot
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= Type A- SH2[5t0 LM Ol
Jto| =29l
— 1SO 12100 Safety of

Machinery-Basic concept,
general principles for design

= Type B -HIE tH HEFE
— Common safety issues
— Applicable to multiple types of
machines
= Type C-S3 7|4 &8 #F
- 1SO 10218—1 & -2 Robots and

robot systems — Safety
requirements

Type-C
(Specific)

© TypeB
(Generic)

B1-Safety Aspects | B2 -Safety Devices

PPE  Noise |
Mist  Electrical | Interlocks
Signs Hydraulic | Emergency Stop
SRP/CS  Pneumatic : Two Hand Contral
|
|

Guards

Safety Distances Ergonomics | Electro-Sensitive Equipment
Hazardous Energy Pressure Sensitive Equipment

Temperatures




KAR #3zzuuse

SO 10218-1 & 2
1ISO 12100



B
(0]
I__“ .A_U.__._ <{F E
? H . & Rd<F
Ll = ofn S
<r Ih & i
_ Fo 0 458
oFl e
o ) 21 ™ 5
3|___ 0 op¥ N u
oF | ur o : o E_ !
| - ol L o
< OH o= e
) — K . il s
" ol KT O 5
3 k . o of 0%
. | |




KAR

ol
ol 2
Il:l'l"'_

o)
- T

Clause 4

X0
E__.
a
OH
ol

K

I
.l

U =
=0
<]

<
ojn
U
_|_I
of
Hr
U

7|0 HEHO
=2 A

= 7|A T
or0f @0

017} 2= JENOAM =
RULL.

« 2T
ax
- (4




Clause 4 - $|€/d ™7}
Risk assessment
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Risk assessment \
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Hazard identification
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Hazard elimination and risk reduction \
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Required
Performance
Level PL,
d
b
Start

Severity of injury: o &

S1 slight

52 serious

Frequency and/or exposure time for hazard:
F1 seldom / short duration of exposure time
F2 frequent to continuous [/ long duration of exposition

Possibilities of avoiding the hazard h lg h
P1 possible under certain conditions Risk
P2 almost impossible

X 1SO 13849-1 &=
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Design and Installation
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Design and Installation
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Design and Installation
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Emergency stop
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Three-position enabling device
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Three-position enabling device
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Safety-related control system performance \
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— |EC 620610 | dHE|= 2™ S =F(Safety Integrity Levels, SIL)1t StE2| 0
0% 3|2 (fault tolerance) 2 TALE
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Means for limiting motion

B Part 1 Of| A

CALSET bolts (2 bolts) for 4th axis

Do not remove this stopper bolt.
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Access for interventions
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Figure 4-3: MiNIMUM GAP BETWEEN THE ROBOT AND THE GUARD
(SAFETY ZONE PROVIDED IN THE SAFETY ENCLOSURE)
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Access for interventions
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Minimum(safety) distance for guards

Barrier opening size -
Smallesi Dimension

mm (inches)

11

0375}
e

0.250)

Hazard

4 sr

49
o 32 [1.875)
] {1.25) !

| M4 | :
1372988 188 445
05) (@35 %S [17.5

915 mm

Distance from hazard millimeters (inches)

ANSI standard distance for barrier guards

X 1SO 13857 & RIA TR15.406

i §
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Fixed distance guards

KA

Table 2 — Reaching over protective structures — High risk

Dimension in milimetres

Height of Height of protec;:ive structure & P
hazard
zone®© 1000 1200 1400 1600 1800 2000 | 2200 | 2 400 | 2 500 | 2700
? Horizontal safety distance to hazard zone, ¢
2700 0 0 0 0 0 0 0 0 a i}
2600 900 800 700 600 600 500 400 300 100 0
2400 1100 1 000 900 800 700 600 400 300 100 o
2200 1300 1200 1000 900 800 600 400 300 a a
2000 1400 1300 1100 500 800 600 400 0 0 o
1800 1 500 1400 1100 900 800 600 D 1] a 0
1600 1 500 1400 1100 900 800 500 0 1] a o
1400 1 500 1400 1100 900 800 0 1] 1] a o
1200 1 500 1400 1100 900 700 0 1] 0 a a
1000 1 500 1400 1000 800 0 0 D Q a o
800 1 500 1300 900 600 0 0 1] o a o
600 1400 1300 800 0 0 0 1] 0 a 0
400 1400 1200 400 0 0 0 1] 1] a 0
200 1200 900 0 0 0 0 0 1] a a
0 1100 500 0 0 a 0 0 0 0 o
8 Protective structures less than 1 000 mm in height are not included because they do not sufficiently restrict movement of the body.
b protective structures lower than 1 400 mm should not be used without additional safety measures.
€ For hazard zones above 2 700 mm, referto 4.2 1.

b

"
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Interlocked moveable guards
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Clause 5- 3 Qo 20| XMA=2 5|26 0|5 HISH KA&
Movable guards allowing access into the safeguarded space
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PSD used to initiate a protective stop \
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Collaborative workspace requirement
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Clause 5- &8 F0f Clist 2 7 A KAR
Collaborative workspace requirement
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FicURE 4-3: MINIMUM GAP BETWEEN THE ROBOT AND THE GUARD
(SAFETY ZONE PROVIDED IN THE SAFETY ENCLOSURE)




Clause 5- 8 3 ¢ H|gt
Power & Force Limiting
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