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www.balluff.com

Baluff expertise covers the entire
range of senscr technologies with their
various operating principles. We offer
premium sensors and systems for
every application and requirement,
from position measuremeant and identi-
fication to object recognition and fluid

measurement.

Safety

Learn about the first safety coneept
to combine safety and automation
technology In ane system, With Safsty
aver [0-Link, you get the best of both
worlds with handling that has never
heen easier. This is because [0-Link
supplies beth sensor/aatuator detals
and secre information.

ndustrial Networking

Whenever you need high protection or
femperature rafings, ruggedness, or
special interfaces and reliable conneg-
fions for your nefwork, Balluff s the
right partner, 10-Link enables the
exchange of information on various
levels.

RFID

‘Whether low frequency (LF), high
frequency (HF) or ultra-high frequency

(UHF)

—with Balluff you can use the

entire BFID bandwidth. And only
with our technology can you flexibhy
combine all the systems with each
other, Thiz is made possible by our
all-frequency BIS WV processor unit.

Connectivity

To meet your individual requirements
we offer a comprehensive range of
connectors and double-ended cord-
sets in various materials with the best
quality, for every area of automation
and virtually all networks.

Human Machine Interfaces

With our sigraling and display devices,
you know at all fimes where things
stand with production and where
exactly a ool is located. The Smart-
Light LED stack light even allows you
to visualize condtions and frends, And
the best part: you can change seftings
withiout changing out mechanical com-
pornts.

[/O0 25, VEfZ EE, WEy EE,

Machine Vision and
Optical Identification

2914,

4> : Balluff GmbH schurwaldstraBBe 9 73765 Neuhausen a.d.F.
+49 7158 173-0

Cur image processing devices ensure
reliable quality control for meeting

the highest requirements in the most
demanding applications. You enjoy
the greatest flexibility and ease of
handling with standardized interfaces
for simple integration and operation.

Power Supplies

With us you wil find the right power
supply for rellable and efficient power

sourcing. We also offer intelligent solu-

tions with |0-Link for predictive main-
tenance and expanded diagnestics.

Aceessories

The details matter: our great selection
of high- quality accessories supports
you in the optimum embedding of

tie sensor in machines and systems
Prafit from simple assembly and
inztallation, exact positioning and high
maching up-time.


http://www.balluff.com
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ISO 13849, IEC 62061 5°] A+

; General Principles and Risk Analysis

i H:mel | 150 12100

) | Safety of Machinery — General Principles for Design — Risk
M"“'"I Limits | 150 12100 I Ganaral Frincipies I Assessment and Risk Reduction
Risk Assasmant || 1801210 | | Genecal Princigles |
i
Limite of Acceptable Risk | | 8012100 | | GanaralPnelsion | 5\ 0 1o
| Safety of Machlnery Safety related parls of contro! systems
Risk Reduction Design | 15012848 | | Geneesl Principes | —
. ' " . Safety of Machinery — Functional safety of safety related electrical
Risk Reduction Safsguards | | 15041 l | Andei | I | electronic and programmable electronic control systems
! -
Irtarm and warn - Residual Risk J | I1s0 41428 I Anea | I — -
..* ' | Electrical Safety Aspects
IEC 60204
¥arming sigrs lsoaakd | Antiex | I Electrical Equipment of machines Part 1: General Requirements

O AR AREA] 2 (2009/103/EC),

O A7 9+A % (2006/95/EC)—2014/35/[EUZE  ThA|

- Low Voltageoll & -8(50~1000ACV, 120~1500DCV)
X EN 60204-1(7| AR, 603357t MIE), 60947(7HH|7|7]), 60598(Z=H7|7])

O A Aputetd A4 = 3 (2014/30/EV)

: .= = 37 A~ =1L O = =] O o
O CE Marking : 319 A2 T4 27AES E=FAS 9y
hy e (@) T I le)
AFL] A " FHE BASH= A2 o)
% Machinery Directive
L7 A =2 b o |
CE Marking &£& X/Z&
2009/142/EC 7t 2| 2] x| H 2014/32/EU =FEz17| AH
2009/9/EC eS8 Aol ERIo] BX|x|HE 92/42/EEC UM EE= JPAQE ARS A1
22 os x|E
89/106/EEC HE=RAY &)= 2014/31/EU H| X s &2 XA
2014/30/EU HApz| Hebd x| & 94/62/EC TrEF gl IR Z|IE A E
2014/34/EU HEZ 5| 7| KAl 89/686/EEC el S ZHd| x| E
2014/28/EU Ol =Zof x|#| 2014/68/EU eraq 22| Al
2014/33/EU Al RPN 2014/53/EU 8 gL B M SN e 1| E]
2014/35/EU HME 77| ®=E 2014/29/EU Che 827 x| H
2006/42/EC ZIAF eFE X HE

O Machinery Directive 2006/42/EC
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UL/ olo
- S-Mark(g2l) CE(ZH)) Hh) S'Jvl'sa(rclf,(:i)‘ b CCC(ZH)
CSA(ZHI) -
Light Curtain :<ESC %1'5562496'1 EN 61496-1 UL 61496-1 | JIS B 9704-1 | GB/T 19436.1
(EH717 2H) EN 61496-2 UL 61496-2 | JIS B 9704-2 | GB/T 19436.2
Laser Scanner IEC 61496-3 EN 61496-3 ANSI B11.19 [ JIS B 9704-3 | GB/T 19436.3
KS C IEC 60947-5-1 | EN 60947-5-1 | CSA C22.2 NO/ JIS C 8201-5-1
Safety Door S/W | s ¢ IEC60947-5-2 | EN 60947-5-2 | 14 Jis C 8201-5-2 | CB 140485
UL 508
) ) KS C IEC 60947-5-1 | EN 60947-5-1
Enabling Switch | 0 = o0 20000 | N 6094758 1c:A €222 NOJ JIS C 8201-5-1 | GB 140485
UL 508
IEC 60947-5-5 EN 60947-5-5
Emergency SW | "2 \c 13850 EN 15O 13850 1C2A C22.2 NOJ JIS C 8201-5-5 | GB/T 14048.14
KS B 1S013856-1
Safety Mats (RtgoisstolA ) | EN IS0 13856-1) ANSI BI1.19 | JIS B 9717-1 | GB/T 174541
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3 Ganeral principles for design: 130 121001 :
B - ypesandas Risk assessment: 180 141241 inhare st aalely massurys
n B- TW’ standards Protective measures: 150 12400-2 : Cumpmncﬂtw Niteiiotd
. C - Type standards
Guards Safely distances; 150 13887 Protective devices
- Minirum gaps to avoid crushing: 150 13854 Szlety related parts of control systems:
180 14120 Posifioning of protective squipment; 150 13855 150 13348-1 and IS0 12843-2
I | | | ]
Fixed Mavabie Sensilive protective equipment Limiting Frsd Portable
guards: guards: Wﬂi ECTS mmj davices dévices I davicas
Fences, Doors, « spead
barrlers, gates, - travel
COVENS COVErs, = lorce
rarmovable manually or - predsing
by using power Prassuro sansitive Electro-sensitive —
tools operated | proteclive equipment (PSPE) | protective aquipment [PSPE}
Interlocking devicas: Mats & fioors: 150138564 || Eceimes | rwohand | | [ Enabig |
150 14119 Edgos: 150 13856-2 controks davices
Bumpers; 150 13856.3 150 13851 150 102181
« Light curtaing, light grids
(ADPD}: IEC 61496-2
-Laserscanners ;
{AOPODRY: [EC 614963 E-Stop!
- Salety cameras 150 13850

INDUSTRIAL ROBOT SYSTEMS - IS0 10218-2

P T L e T R LT u“.nuunnu‘

b EStop bs a saety unction but not 2 peotactive davics |  sssssssest

L R

Country 2014 2015 2016* 2019
America 32,616 38,134 40,200 50,700
Brazil 1,266 1407 1,800 3,500
North America 31,029 36,444 38,000 46,000
Rest of South America 321 283 400 1,200 Adomelve sy
AsialAustralia 134,444 160,558 190,200 285,700
China 57,096 68,556 90,000 160,000
India 2,126 2,065 2,600 6,000 Electicalelectonics
Japan 29297 35,023 38,000 43,000
Republic of Korea 24721 38,285 40,000 46,000
Taiwan 6,912 7.200 9,000 13,000 Meta
Thailand 3,657 2556 3,000 4,500
other Asia’Australia 10,635 6,873 7,600 13,200
Europe 45,559 50,073 54,200 68,800 Chemical, nbber and plastcs
Central/Eastem Europe 4,643 5,076 7,550 11,300
France 2,944 3,045 3,300 4,500
Germany 20,051 20,105 21,000 25,000 Food
Italy 6,215 6,657 7,200 9,000
Spain 2312 3766 4,100 5,100
United Kingdom 2,094 1,645 1,800 2,500 Others
other Europe 7,300 8,879 9,250 11,400
Africa 428 348 400 800
not specified by countries™ 7\5-24 4,635 5,000 8,000 Unspecfied
Total 220,571 253,748 290,000 414,000

Sources: IFR, national robot associations,

*forecast

** reported and estimated sales which could not be specified by counlries

(F7h8 A ERE g S g

)
P

12 -

by industries 2013 - 2015

Estimated worldwide annual supply of industrial robots at year-end

12015
12014
1013

20000 40000 60000 80000

uns

AEAT)

100,000
Source: World Robolics 2016

120,000
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5.10.2

5.10.3

5.10.4

5.10.5

Type of collaborative operation

Safety-rated monitored stop
(Example: manual loading-station)

Hand guiding
(Example: operation as assist device)

Speed and separation monitoring
(Example: replenishing parts
containers)

Power and force limiting by inherent
design or control
(Example: ABB YuMi® collaborative
assembly robot)

A QM AZIA| 7| 50|
N Fyel Feop =2
A=
_ =
IHES 7HEK B S5
XA, HEEA &
£ ZA|
22T} ArEHo| OHH A
<
a> o al ojatol Hojnt =
= Xt
P e =]
2R} ALZIO| HEA|
F < Four AtHoll A ®MSHEl 37|
o| ot Mgt

Main means of risk
reduction

No robot motion when
operator is in collaborative
work space

Robot motion only through
direct input of operator

Robot motion only when

separation distance above V < Vg,
minimum separation d>dy,
distance

In contact events, robot can
only impart limited static and
dynamics forces

=

2N

A oo AtEe| Rl = A
o| THF O & & X| M A (Safety mat, Light
curtain, Laser Scanner, Door Switch)

> 121

HE2Eo| UEHE TI Yt
O 250| ASEE o= 29
(Enable Switch)

AtENDF 22 ALO| 2| AHE[e M&SEE
LR" A M

(Photo Sensor, laser scanner)

AFTE 22 Atolo] WEHE TRY
ol MA

(Torque Sensor, *Safety Strips)

ot

—

2

I

>

AL
M
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AR (s <X 71%)

O PL(Performance Level) _ ISO 13849-1
- A =H = AME 25 A A J5E FH5H] AT Ao Al 2=H 9
obd #Ad 58S EA leveldt(a~e)ZE HY3 A

O SlL(Safety Integrity Level)_ IEC61508(IEC 62061)

- Risk A= uz} A AHA A|~HI(E/E/PES)S <A 7] F3
7S EA gil(1~4)2
( |

L i

(TR
(TR

L EYY OrE A0 A5

Q OrH MM Q Safety PLC 9 Servo Driver
- Light curtain Q Safety Relay module @ Air/Hydraulic Valve
- Safety mat 9 PC @ Magnetic Contactor
- Safety scanner @ Temp controller 9 Safety Relay
- Safety Strips Q Special Controller
- Photoelectric Sensor

- Torque Sensor
QOHH AQI%|

- Emergency Switch

- Door Switch

- Two hand control

_14_



O PL(Performance Level)3} SiL(Safety Integrity Level) 3 7}d =}

Level Integrated
l. / requested l Level

& sIL el
- Probability of dangerous
lﬁ:g 5 1 \‘Failures per
Category L =
o BEisI2 A [* BEEESS EAs— Hour
L ! |
Qb el A| Agio) of Aclo
S CETIRCE
a2{sfo] pLA o =
!
No
l Yes
EN ISO 13849-1 AL EE ) EN IEC 62061
O PL(Performance Level) T2} €
S : &olle| & (Severity of Injury)
.82 : ESH(ESE, AL 5) P1
[=] [=] o o F1 ’ a
F:oEe 8t s1 P2
(Frequency and/or Exposure to Hazard) - Lv) b
- F2 : HIHe], FAZH — P1 i ? &
F1l
P: 2lE2lh =& HT 7t p2
——
(Possibility of Avoiding Hazard or Pl > d
Limiting Harm) i -
- P1: B0 =Hs0M 7= — 7| ©
-P2: 8715 —
g2la39| 37|
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PLS| T}cHH|E

1 5= 4l of
g i Category
=0 — MTTFd
SESII T — B1od [
=] Bi0d 7t EHAID 2= B2
%.E.;iﬂ'&} .................. -..,1mFd..=--.—.—§-%—?—.?:—.—.. X
A2 0.1x Nop
W [ NopE 2112l &A R0 TNH § TRt UCH |
—| DCavg — OFECH @Al 28 B A _
e T —— BORES B TRy =
i_}\ _:I_.l DC DCE ..-ﬂa*ﬁl' 3 DCR\'g = 14
.AI§| A = =
________________ (N | categoryel 2x=
MTTFd [ ezl 2ezei0m
Zolshll 2% 2 2k
_______________ L ccr | AmmexFY diEmY AFOE
. 650/ Ak Q1= 21
i ;g;l— EMC
e s BAEA M HAFDYEHOIBR |
A A

O Q7 SlL(Safety Integrity Level)2] Aol 2 s} E

Document No
Risk assessment and safety measures Part of
Product [[]Pre nsk assessment
Issued by. | |Intermediate risk assessment
Date: Black area = Safety measures reqursd | Follow up risk assessment
Grey area = Safety measures recommended
Lonsequences deverty Class Ul rrequency and | Frobabiity of hzd Avoidance
Se | I-IT5-TTH-TJI-T3[T4-15] duration, Fr event, Pr Av
ath, 10sing an &ye of am 4 <Thour |5 Veryhigh b
ermanent. losing fnaers 3 >Th-<day |5 Chey 4|
eversible, medical atienton 2 >lday-<=2wkq4| Possble 3] Impossble N
eversible, first ad 1 > ks -<= 1yl3 Rarely 2 Possible 3
| >Tyw 2] Negigbe 1] Lkely 1
Ser |Hza Hazard Se Fr br Ay d Salety measure Sale
No. | No.
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L1 1 1 1

PFH.up1 = (1= B)? {[ Apes X Ape2 X (DCy + DCL)] X T2/2 + [Ap s X Ape, X (2 -
DC, -DC,) | X T1/2 } +BX (Ap,, *+ Ap., )2 X1h

DC |
T1 |
T2 |
PFHD |
A| A Bl PFHD

Ag: OHAE= HE S, Ap 1 FE=S =S

= &
Halds | =% aaad AFTm
B= == & NH=(CCP), <35 10?;({11% —
35-65 5% (0,05
s | c |_ = ? fo oot 65-85 2% (0.02)
= 0" []} 4 kAl Y i 1% (0.01)

AD' W_IP::_’E _]IFE, ADD : DLI!E! j_!
Ti= =2 Al&(Prooftest) 2t=2 &£ = =+
2

0

=1
f
o = =

-_—

T2= &l 4+ Al &l(Diagnostic test) Al Z2F 2HH

PFHD= AlZ2tE 2 & D&E=S, PFHD= Ap *1h

= PFHD cnsors + PFHD ogic + PFHD tuators

O PL(Performance Level)3} SIL(Safety Integrity Level) @t <lAI(AZAF AA])

I E
¥

2
Ed
|

HED

i) e

H

[Applicable Standards] T

EM IS 13R40:1: Bl o atoby Ttamary &

1T

| Housing: Aluminum

Cap: PBT
Authenticated under major safety A e DRI
standards including European standards, Front window: PMMA

: Cable: Ol resistant PVC
ce l@uum @ | Mounting Bracket ZDC2

FE plate: 5US

JEC E1506-1 1a 32513

RE‘er to "List of I mue'q Response Time/Current Consumption/Weight”
-‘:a.!ei,- Pracautions. Quick Installation Manual. Standard Fixed Bracket’
Troubleshooting Guide Sticker, Warning Zone Label

* The quantity of Standard Fived Brackets included varies depending on
the protective. height:

[FASG-IRAMNI-141

- Pratective height of 0160 t0 1200; 2 sets

W - Pratective height of 1280 to 2080: 33els
[F3SG-IRA[MN-30]
- Protective height of 019010 1230: 2 3els
i «Prtective heightof 1310162270. 3 set
v Pr“ip”uve egnta ijuﬂto 2510, 45:&9
v
| Conforming standards Fén!p' {6’ Lejwmmn and bhnr*arus
' Type of ESPE (IEC 61496-1) Type d
i Berarmance | 1pL sicateann 4 (EN IS0 13340.12008
Performance Type 4 PL efCategory 4 (ENISO 13849-1,2008)
Level (PL)/
Safety : PL c/Categary 2 {EN IS0 13849-1.2008)
Con- category Type 2
formity | peyig 1.1 x 'G's||El H1508)
:Proeftest mtan.ralTM ' Ever 20 years (IEC §1508)
| SFF 09% (IEC 61508
CHFT 1 {IEC 61508}
Cbassmcatmn Type B {IEC §1508-2)
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O Aofr =" Herd

7 — )
- Jice — 9l4 HAE
_ : ‘ 7N (Calibration)
| . —
JTER- g QAHAE =
Aol g‘%ﬁ (27 BE HAE)
A AE =
. 4 == ‘ SwaEA EFEAE =
I — QAHAE
_— (Mo sy
R = SW P i
5-. SIwW 2214 EHEAE :- i |
L ; — i 7
B nen sudae
SON ’ J s[rgl??f
Ryh— =g tir
_ aenass) —F
e =T
Agagan | | B2
B4 Ol =
. 7 )

[ = 9 (output)

35% l 15% 50%

¥ WESQ3 YoM RE =9 EAl WESY DIEE : 2

{ [
[ 2l = (Sensing) ]J I:> [Hlm(controllogic) I:>
o}

SIL- Level 2| 1%
<PL, SILH7IA| EOIE>

MTTFd : Mean Time To dangerous Failure
B10d : ¥F< 10%7} @ Ao] w7129 Alo]E4

B10d
MTTFd = 0.1 x Nop

PFHD= A7t %

SIL A=3HFE&,

PL

oL,
4
do
o
k]
o
d

4]



L) erllE X HEAH

O Light Curtains : KS C [IEC 61496-1]
- kdAE A S=K*T + C

9

- w871 ¢ AL Gl AT Vs, L&A E, 01
&

1 ]
TS 203 HAIM HX|
= ZIE HES 9.

Hil -
gl R 30 i sl BTSN
o A |H0| THESID UF
MHER !II!!§E! M.

L
- 20im

Db

22

[l

O Safety Mat : KS B [ISO 13856-1]

- qrEo] Tl AW 71Ale] Aol HA
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O Safety Scanners : IEC 61496-3
kg A (Safety Zone)# 7 119 < (Warning Zone)9| 8 &3}

245 A (Trip Zone) A&7} 5

Detection Warning
Zone Zone

O Safety Strips : KS B [ISO 13856-2]
- FRAXRERHAGY) ¥ ¥, 53 T-sDoor, AEDoor ol &

- Light Curtainol] =&l # =

Conductive Pressure required is
: 10 Newtans when
applied in this
direction

Flexible copper cores
send the signal to the
Evaluator
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O Photoelectric Sensor : KS C [IEC 60947-5-2]
- FAA WALYA F)S Zo} HALE O FHEo 2= W 9

- Tl ek, A, BALA Sl A&

Trensmitter/Receiver Light emitting element fage S el i e 4 «
P [V BB S X
v, D et g LR W I
ight receiving

element ‘ ’- é =5

ks

ol

O Emergency Stops : KS C [IEC 60947-5-5]
- Positive 2454
- AEA HATE A" AETE Holok 3t E AN d A

- YRR R TIAVE A7l sE A=




O Enable Switch : KS C [IEC 60947-5-1, |IEC 60947-5-8]
- FF] B AN ALH T FAAIE AP 25
- 2948 FAY A FE ASlE 4544
=]

- 29X AA FE BSoAE

| EuAl [ =Zna2 Zx&3 _
Sl us o éé‘!’*‘-lﬂ"i’-ﬂ L BEXNE = - =
o6 1 25 QU= ] EDUM pED = 5 s
O { e == YE o
SN\ | nenrs \ § —_ ;
] — 3 = § % ¥
= | \H| |, - < < 1
- : HA *8 : i
= ‘o | w— ) (—
o u [
Y T | T Y T o :
" uiw | . [ —

O Door Switch : KS C [IEC 60947-5-1, |IEC 60947-5-3(H]H )]
- IR WS E Yl U= FEE o ALE

- Qe AABAE NG EFRE AS

- Locking Type2 3712 Agte] 2H-57Hs
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O Safety Relay Module : KS C [IEC 60947-5-1, ISO 13849-1]
- A7 7
- ZAelE Fx o] HAH =9

- o]=3HRedundancy)

GG]

2l Rkl 1o Logle
K4 K5 Dual channel vsing Test
éé Ourput
Pedundant + Tesx

O Safety PLC : KS C [IEC 61496-1, EN 61131-2, EN 61508]
- gk PLC
+ 1960t Halo] Yol A3 PLC(programmable logic controllers) 5%
2 A=A D> ZIANG Y] FE A TR 7)o
« 7%l o] A = glom @GS IS + U+

c2ZEYO] 0RE AAHA e 5 S

« Hard wired systemol] 2J3F 94 2 2134 &1

¢« AT EY O] 9FT 7+
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O Safety Relay : KS C [IEC 618101,

- A TtelE AR e §F AR HEIbE

O Safety Servo Driver :
- =3

59

i
ES =0
o T I

-

M

WA A

i i

13849-1 Cat. 3, PL d ©]Z)
- AA o] A Hael MAHAEL 53 mH FZouU A U F
%3} Magnet contactor th-& 7}%)

STO 71%<&

510 RET
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IEC 61800-5-
A HiRE A o7bs(EN 61508 SIL 2,

EN 61810-3]

AZAZAANAA 193] o), 714 105k o))

11112 E
oCT ©

o] ONo|
ot}

o) = =

00| ON 24\"3(@ 11;‘4 33 34 51 52 ::]
1 2E4 43 44 61 62

ol it
1,2, IEC 61508]

ISO




M. AAE X EO0|ALE

1.

O

o T A%, AE

2ulE M E g

2HEHEE AA7]E 55 7IHeR ISO, IEC 5 =4 747]
ol wet 285 Balluffoll 2] Abglel 2ol System Apporal<
53 Certificationes X3l Q31 EE AHlo st =71xd <
ASHzRE glod BN Tl dEixe TUV FodA ZUERS

= ol o

O]'—ﬂ )\)1\1:!

* "I M EE37| T (Internatioal Organization for standardization) : H|E1} MH|AQ| mHX wet
S AT, IS, 7|2, AN E TLEHofoAe HASIES ExHoz

- 2o H 1o

** | ™ X 7|= 2| 2] (International Electrotechnical Commission) : 7|, ™X}t
ot N BES FH|otn LSt MAZ|F

- EU AH : EU &4 AHdoA EURZFEN) > EUR RS ZAdste] 4
- #YEU YL EUAAS 343 U, BUEZS Wdste] 27}
{System Approval (AH2])»

Safety over 10-Link @

PL_/SIL CL 3 (EM 12845-1/EMN 62061)
Certificate:

- TOV &3
= i | D, m—-"?'_‘—.;-r"a
- UL ®
= certified system/network (state: 07.11.16):
=  Ph-Master (BNIDOSH) JGaues

HWv: & .00FW: 3.2

= safe /O module (BNICO3E)
HwW:- 1 .00FW': 1.0.3 @ -

5 1 %=3lo] wE AunfeEdEYV) G434 o
o2 a1 1°Ur A E AT F A= A=V npEEHA AA
otol A28 Yol t-go] mEF3 Aejz TUV I A xA 52
B3 ~nfEYED] b FRE 9 AlxrkHe] g3k

~

X SIX|=AF Z2ap Fo Y MM Sof tfet 87 A 3T H=

—
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(&) AU SO0l tHSt

1. A0IEBE =8 {8 2 ltem X

HE8)lg X S8

A
o

I

] Commucation with I0-Link

COMMUNICATION WITH IO-LINK
Seamiless bidirectional communication down to
the lowest field level
First worldwide standardized technology for
: communication of sensors and actuators
Industnai Ethermnet =
= 1§ { i Easy integrafion into established fisld bus
systems
s ki hUb Fle]d bus ) ) )
1 : - Powerful point-to-point connection
- Combined transmission of analogue! binary
= 2@ > @ i " signals
i i i E E E ? =  Parameterization during normal operation

] Safety Over I0-Link

|O-LINK

] Product

Diagnosis
Reduction of wiring

SAFETY OVER IO-LINK

PL,  (ENISO 13849)
SILCL3 (EN IEC 62061)

E-Stop Interlocking Reed
Clevice switch

| Guard Locking Inductive:

Dievice safety
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SET-UP OPTIONS 1/3
] ;

" [ERASR T
o | orsga | e | desssr
T T T L]

SET-UP OPTIONS 3/3

SAFE I/0 MODULE

SET-UP OPTIONS 2/3

SET-UP OPTIONS Z

B

Sitw

System Approval (AFl)

Safe end-to-end-

Safety over 1O-Link &

Black- Channel = PL_/SIL CL 3 (EM 12849 1/EMN 62061)
ane Need- based safety =
Fnru:lp[g Communication via iy = Cerificate:
(Tunneling) I0-Link-System - TOW
- Pl & SEaom
P87 Field capabity ettt UL B aSE
2¢ Ports Direct connection of Saving of port .
M12, 8-gin quard locking deviees  numbers = certified system/network (state: 07_11.16}):
: = PHN-Master (BNIDOSH) ooses
18 Ports Completsly pluggable ﬁ:m‘g’%ﬂw HW- 6.0/FW: 3.2 g
= safe /'O module (BNIDOSS)
Hww: 1.0/RW: 1.0.3 @ \Qg‘
SAFETY RFID SENSOR SAFETY REED SWITCH
S Tampes proof . Cost saving fi
Higtshcodog igvet MNo manipulation Inexpensive safely higha::mg mievela
o) 5 Reed technology  device for highest ¥
For highest safety i framant up toPle {SILCLY
ﬁ: - RFID technoiogy  1=YelsURto PLefSIL  Unimited apolications safelyrequiements o) oo
cLa
9 Robust against Plug conn_echr _ﬂufck f.\:_il- safe Time and cost §3ving
Wear- free vibrations andfor M12; 5 pin installation + emor prevention
misafignments -
Pl clor Quick fail- safe Time and cost savil Stapiantzcd i ) L 4
ug conneclior uICK fan- me cosl saving v e
CE A ® M12, 4-pin installation + rTor prevention assiymeat wirg SO Erion pobicens
pin iation of the dance of Mo special Low commissioning
assignmant wiring eonnaction problems ( € @ function” S bl effort
RFID- SAFETY SENSOR GUARD LOCKING DEVICE
WITH ONE M12 - PLUG CONNECTOR ONLY!
Highest coding level o piol
Tamper proof i R Na manipulation
Highest coding level G A i i
No manipulation RFID Technology For highest safety levels  Unlimited
Fot fighest safely up ?u PL-e.f siLCL3 apphcalims.
RFIDtschnology 19/ Pt PLe/SIL  Unlimited applications Serslamresi Costedicion
cL3 1.000 N locking force .
+25NISON Very robust o )
Wesr- free and Robust against latching force WY
‘optional with additional  vibrations and/or
Iatehing forcs nisalignments Protection rate P58 Wash down applicable :ﬁ:""’ ot
Piug conr[ecmr Quick fa.ﬂ» safe Time and cost mng e Quick and fail-safe E:e arld:::rl
(€ é @ = M12, 4-pin instaflation + error prevention M12, 6 pin instaliation va:;nm
ized pin i ofthe  Avoids of 4 Reduction of
assignment wiring connection problems: iholeinspoRencn Ot dieiatepon installation effort
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SAFETY INDUCTIVE SENSOR SAFETY LIGHT CURTAIN

For highest safety

levelsupto PLe /SIL  Unlimited applications Il Plug connector
Safe inductive cL3 | = @ 4 M12, 4- pin
4 y techinciogy Robust against i J e Standardized pin
Y Wear- free vibraions andior = — " assignment
misalignments L :0 “ .
1 g " .
Piug connector Quick fail- safe Time and cost saving '," Sim hotsing
M12, 4- pin instalation +gITor prevention € .
No special
Standardized pin - Standardization of the  Avoidance of function
( E 6 ® assignment wirinig connection problems ( € @ @
INTERLOCKING DEVICE GUARD LOCKING DEVICE
ONLY ONE M12 CONNECTOR!
Py,m ;LJ‘ J;] Plug connector Quick error-safe Time and cost saving
. M12,5- pin installation +&Mmor prevention 2,500 N hoiding
force
Standardized pin Bratihs A
assignment wiring connection problems Plug connector
M12, E-pin
: : Reduction of
2 hole fixing Quick installation ‘sasembly efort 2 ol g
. Suifable for profile
Slim housing R Low space required S housing
E-STOP
Plug connector Quick error- safe Time and cost saving
M12, 5-pin installation + emar prevention
Standardized pin  Standardization ofthe  Avoidance of
assignment wiring connection problems
Enclosure device = Reduction of
1PES Field capability mounting effort

€A0®
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Quick fall- safe
nstaliation

Standardization of the
wiring

Mo sticking- out on the
machine housing

Easy to handle

Very robust

Quick error- safe
insiallation

Quick installation

Suitable for profile
maunting

Time and cost saving
+ermor prevention

Avoidance of
connection problems

Space saving and
inconspicuous

Low commissioning
effort

Ideal for heavy safety
guards

Time and cost saving
+ emor prevention

Reduction of
assembly effort

Low space required



2. House of Industry 4.0 (BALLUFF ALl

HOUSE OF INDUSTRY 4.0

Motivation

Actions  Guality Change

Quality assurance

Condition monitoring Format change Recipe change |
- = ::F = = il e

Parameterization s |

Motivation for companies
= Flexibility in production

Traceability |
ADVANCED CONTROL innavating automation
TOPOLOGY -
<6 SOPCUA )
« Customer specific mass production Désagareetion
PLc S ;
J
Communicating sensors
Real time control and actuators will be
‘applications nesd tiged to moniter the
sensorsand actuatorsto | process or add valus to
control the processes I — the producton by doing
| i something very specific.
R ;
@ Processdata — ™ M \ @

Predictive Maintenance with Meld-ID
Advantages

= Visualization at the machine

= Individual wamning levels

Benefit

= Need foraction can be seen directly
= Adjustable for every tool

»  Less unplanned downtime

Products in use

= Mold-ID - System for Predicitive Maintenance of injection moids
» RFID - Data storage on the tool

*  Smartlight - Visualization of the current maintenance level

Quality assurance

Support of the worker at optical quality inspection through data visualization.

Advantages
*  Automated display through RFID
*  Individualization through BIW-filter

Benefit
+  No additional operating siep — acceptance
= Quick localization of areas of inspection — time savings

Products in use

* RFID

* Visualization-software
* Panel PC

Traceability — Transparency in assembly process

Advantage
= Product types on work piece carrier/product
*  Process data on work piece carmier

Benefit

= Enables customers to realize mass production —
increased flaxibilty

= Workflow-control through RFID
~+no control system effort

Products in use
= RFD

SAFETY VIA IO-LINK

THE BALLUFF BALLUFF
SAFETY SAFETY
COMPONENTS

HUB,

il a3d 5

T HE BATETY LT CUTANE T AT SRR O
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3. Walk of Automation Industry 4.0 (BALLUFF Alel)

1 EXANBAN WITH BALLUFF SENSORS AND SAP INTERFACE 5. FILLING LEVEL MONITORING AND MESSAGE FUNCTION

v Reduced bufer quantty ofthe individual cardboards,
by mor frequent automatic aroers per SAR,

v A the indvidual cardboard stacks there is an automatic

defection of the fillngevels,
by Ballff ultrasonic sensors BLS,

v Fa quantyisbelow the defined it henautomatic ~* Atansare equpped by TLith simme {poson meeutement et
creation of AP order for mejasunngtheﬁllmgle.\mi. . .
+ Thefilng levels are visualized via Balluff Smart-Lights.
v [Fthe max. limits are exceeded there is an alarm buzzer
and a signal generates an automaticallyE-Mail sent to the supplier/diposal company,
3 FLLNG LEVEL MORTTORIG AND MESSAGE FUNCTION 7 TRANSPARENCY INTOOL HANDLNG WITH BALLURFMOLOAD

v Alltanks are equipped by 3 BTL with swimmer {position measurement system)
for measuring the filing level

v The ling vl e ialzedvi Bl it o WoleHD s used for detectng, the right cutingtoolfo the electrical boards
v fthe man, it are eceeded there fan elarm buzzr andte tine nise
anda sonel genrates an atomaticaly EAVal, et o the supple dposel compeny. v {freacing the clclate Iime, then information for maintenance ofte foal,

Poetr i v Profected by Safety it Curtans

¥ hrsmmbar YHE
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' BALLUFF -
| AGLOBAL PROMISE
petive portolo forindustril automation
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O 9, HY, dB BT AN AW} 54 APHYE P
o2 FAstel 9sa Ui, 54 AAADAAe] BeAE 53
AP FY mE Aol Mo HgH) wRel, 5 #3)
Agaslel ol B It ol o2l wFel FaAE Luk AP
BIHE ANT ZoR FeHE WAL T & Ag. ok, 54 Y
AL AMes WeE dEHoR BE 4 g HRHE 7 E
= X gl wet et e

- = A%, AT AYYAE AT ABAYNE NS
a7 AP B QA FHo) AP M kA
B

RAFAE F2][Management of Health and Safety at Work Regulations
(MHSWR)]” &Jo %= 1370¢] B3l f3lo] 7Aoo 2 &4

L) I g SEXZH0IAD
O ZA73H o ARE Al Ak H A B (BetrSichV)

- AZEEA GBI O APFE AP AL Ao BYFE 9
e HASLSPABAD o % EU Wasty AT P

il ok

A o

* Zggulde) CE-vhae] £ APEH} AN R WA

%7} Aol AR ALE Aol TAsts EE @A o] 23

K

ADAH7LE Alell 53] T Agro] g Eojof o

L AZrFsHE, A5 A IHS TS PRI A8 4

2. 24, A, A9, Az AdEA, AGARE 2 F
AHA 7he] JAZPFETH AAPS 2TS HH F84

3. Ao ZPAH 9 ALE A LASHE AlAAH ZD AHAAH Hod



4. 4L o A= =2dZN R AAE A =4 A9 9

©® AD4H7t= 53] AR A9 8 g5 ol 2HojoF
o 53 AfE A, AdEd B AdEA e Ui FAAgrY A
Aol 53] e E ool ot AAAEH = A7kl s AA
Hogts st ARdFE ARle]l Asste A4 e THRAL A
X3 FFole A7 =A< olok 7

@ O (A=hH

- A22zHZAHE) O 19 == RHE g3 Zo] st A=

AP B A7 B A25% A13F Als e A ute] &gt

L A3z A1 AlES Adtsted A4S sHA FAYU A st
Al A gAY A sHA] &2 A F-

2. A3z A3 AZES fAnket] AFABIIE AAIT A5

3.74..(# A

5. A3x A7 A4 fRtste] AFAEFIIE A ALY H 7ol
st ek A

6.7 33. (B =)

(—

- A2B2EY A2z Al A" woH P9 HEe Tz
Aol A7 YHEA st AL AUPARAY ABx A2E
of meh FAAE e Wit

L) HEE8E0L = X "l

O @O AA - AxGAY AFAFHIN= 1 A4 dFFAE A=A
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o LSATALHIME g E7I0| et 7|§°|—'?—% g2 #gstn UK @1, 5
B2 /S #ot ME8E SAMARM 7152FE 78

O regulation 3 of Management of Health and Safety at Work Regulations 1999
At 520 Ol¢el Z=AE AMESHH, BUtel 2% Zntet EE5| e SE
of A= Z2AE HEE 7IF5H00F & / SEXHNE BE2 7|EES YA

O Control of Substances Hazardous to Health Regulations 2002
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