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MAN SANG
o AN TOAN

Man an toan loai khéng tiép xtc dwa trén

cam bién quang dung dé ngan chin viéc tiép xuc
gan vé&i may méc nguy hiém, robot va nhirng
loai may méc tw déng khac

» Truyén thdng quang, khéng yéu cau day dong bo

Y ¥

4

gitra bd truyén va bd nhan

» Chiéu cao phat hién: 120 mm ~ 1880 mm

P Tang cwdong sy an toan nhd céng nghé thoi gian thwe A/D
*Thoi gian thuwe A/D: B6 nhan dwoc dbng bo tw dong
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¥ ¥
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thdng qua tin hiéu cho phép ctia bd truyén ma khéng
bi tac dong clia ngat khac

» Lens t6i wu ap dung cho viéc nhan dién & khoang cach xa

» Théo lap dé dang 4 huéng

» Deén led chi thi ho tro viéc giam sat
» Chirc nang TEST

» EDM (Giam sét ngoai vi)

» Khéi dong lai tw déng/thi céng

1) TEST: Néu nat nay dwoc 4n qua 0.3 gidy nd sé kiém tra xem cac man chan
va cac may c6 hoat déng dung khéng.

An nut (6& mé tiép diém) thwc chét 1a gia dinh c6 sw xam nhap qua man chan
an toan xem liéu cac may cé ngrng dung thoi diém va dung cach hay khong.
Néu khong thi dén chi thi sé bao I6i.

2) RESET: Khi thiét bi phat hién vat thé va hé thdng dirng lai, chi cAn bdm nut
RESET trong 0.3 - 2 giay, hé théng sé& khéi dong lai.

(1) Khéi dong lai tw ddng: Man sang khéi dong lai tw déng sau khi vat thé
dwoc di chuyén di

(2) Khéi dong lai tht cong: Can &n nat RESET sau khi vat thé dwoc di chuyén
di dé hé théng hoat dong tré lai

(3) A/M: Dung dé xac dinh ché d6 khéi dong lai tht cong hay tw dong

(4) EDM: Duing dé giam sat hoat dong clia ngoai vi
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2.San pham
2.1 Cach dé lwa chon san pham

SF3-F0150-P
| Dong SF3
F: Ngon tay / H: Ban tay / : Canh tay
Chiéu cao phat hién
~—  P:PNP
2.2 Loai

Chiéu cao
phat hién

Loai

Khoang

Chum tia | Hinh anh S6 tia

cam bién

. 0.2-
Ngén tay 10mm 6m 16~64 | 150~630 | SF3-F oooo-P
Ban tay 20mm y 8~64 | 140~1260| SF3-H oooo-P
Canh tay 40mm ey 4~48  |120~1880| SF3-A oooo-P
_Loai SF3-F

| i | Dong SF3-F (chum tia 10mm)

SF3-FO150-P 150mm 16
SF3-F0230-P 230mm 24
SF3-F0310-P 310mm 32
SF3-F0390-P 390mm 40
SF3-F0470-P 470mm 48
SF3-FO550-P 550mm 56
SF3-F0630-P 630mm 64
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.Loai SF3 -H

m Dong SF3 - H (chum tia 20mm)

SF3-H0140-P 140mm 8
SF3-H0180-P 180mm 10
SF3-H0220-P 220mm P
SF3-H0260-P 260mm 14
SF3-H0300-P 300mm 16
SF3-H0340-P 340mm 18
SF3-H0380-P 380mm 20
SF3-H0420-P 420mm 2
SF3-H0460-P 460mm 24
SF3-H0500-P 500mm 26
SF3-H0540-P 540mm 28
SF3-H0580-P 580mm 0
SF3-H0620-P 620mm 32
SF3-H0660-P 660mm 34
SF3-H0700-P 700mm 36
SF3-H0740-P 740mm 38
SF3-H0780-P 780mm 40
SF3-H0820-P 820mm P
SF3-H0860-P 860mm 2
SF3-H0900-P 900mm 46
SF3-H0940-P 940mm 48
SF3-H0980-P 980mm 50
SF3-H1020-P 1020mm 52
SF3-H1060-P 1060mm 54
SF3-H1100-P 1100mm 56
SF3-H1140-P 1140mm 58
SF3-H1180-P 1180mm %0
SF3-H1220-P 1220mm 62
SF3-H1260-P 1260mm 64
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. Loai SF3 -A

B Dong SF3 - A (chum tia 40mm)

SF3-A0120-P 120mm 4
SF3-A0200-P 200mm

SF3-A0280-P 280mm 8
SF3-A0360-P 360mm 10
SF3-A0440-P 440mm 12
SF3-A0520-P 520mm 14
SF3-A0600-P 600mm 16
SF3-A0680-P 680mm 18
SF3-A0760-P 760mm 20
SF3-A0840-P 840mm 22
SF3-A0920-P 920mm 24
SF3-A1000-P 1000mm 26
SF3-A1080-P 1080mm 28
SF3-A1160-P 1160mm 30
SF3-A1240-P 1240mm 32
SF3-A1400-P 1400mm 36
SF3-A1560-P 1560mm 40
SF3-A1720-P 1720mm a4
SF3-A1880-P 1880mm 48
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3. CAu truc
3.1 Cap bac

-
-
-

Led b truyén Led bd nhén

RECEIVER

[]A o]
o
o

[e <]

WWW.SAFECTCOKR
WWW.SAFECTCOKR
Bo truyen B6 nhan
Mai bén dwoc danh dau nhw 1a mot bd truyén va mot bo nhan

4. Chuén

4.1 Chuan

» 2014/35/EU » ENISO 138491 EN IEC 61496-1

» 2014/30/EU » EN IEC 62061 EN IEC 61496-2
EN1SO 12100

» EN IEC 61496-1 » EN IEC 60204-1 CE ENISO 13849-1

> EN IEC 614962 EN IEC 62061
EN IEC 60204-1

4.2 Théng s6 ky thuat

Loai ‘ Pau PNP SF3-FOO0O0O-P SF3-HOOOO-P SF3-ADOO0C-P
Loai Man sédng an toan (Loai 2, SIL2)
Cap an toan Léndéncdp3,2,1,B
Chum tia 10mm 20mm 40mm
Buong kinh lens (D) 100 140 140
Kich thudc vat bé nhat 20mm 34mm 54mm
Dai phat hién 0.2-6m 0.2-8m 0.2-8m
Thoi gian dap Ung 4-34ms (TR=(24+0.5*N)ms(N:S6 lugng truc tia)
Nguén cap DC24V +10%m
Nguén séng IRLED (Budc séng 950nm)
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Goc khau do hiéu qua (EAA) +5° theo IEC/EN 61496-2, 3m gitfa bé truyén va nhan 7
0SSD Dau ra PNP 2 X PNP, dong < 200mA @
N 2 LED (A : Xanh, B:Vang)
R@uyen LED chi thi (C1 ~ C4: D)
LED

B6 nhan L,ED.(A : Xanh, B\: Do) ’ o
LED chi thi (C1 ~ C4 :Vang / Trang) s
Két noi Dau néi kich thudc M12 véi 3m day cép c6 bao vé %
30)

Bao vé mach

Ngén mach, néi dién ap nguac, day chuyén déi cap

Nhiét do -10°C dén +55 °C
D6 dm 35~85% RH (khéng déng bang)
. W/ ) Dén day toc: T6i da 3000 Lux; Anh sdng mét trdi: Ti da 3000 Lux Q
Cuong d6 anh sang G6C nhan 25 °C >
Dién tré cach dién >100MQ
Kha ndng cach dién AC 1000V/min
Do cao T6i da 2000 m so v&i muc nudc bién
PLd -Category 3 %
) i (EN1SO 13849-1) - MTTFd cao N
Cap an toan - DCavg cao o
SIL2 W
(EN IEC 62061) PFHd 1.03x 10
Cap bao vé IP65
Khung :Nhom, Kém diecast -
o Cap :AB =
atlieu Optic  :Phd nhya PMMA (acrylic)
Code :Nhua PVC chong dau
% Gia d6 (2ea), bu-l6ng c6 dinh (M5X10) 8ea, dai 6¢ (M5) 8ea,
Phu kién vong dém (M5) 8ea, 1 bd day cap (5m), sach hudng dan

gcev

*Thuc hién danh gia rai ro trudc khi lua chon thiét bi an toan

5. Circuit diagram

5.1 Standard wiring (PNP output)
» Auto Reset Mode

GONHASS

«  Connect 0V to Shield for
both
Transmitter/Receiver

Receiver

-Auto reset mode
mel device monitoring is not used

02

VOINHASS

» If TEST function is not
required, White wire to
be unwired or connected
to OV

24V(brown)

@Saf&ly outputi (white!

2
8
2
3
3
°
o
=
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f%Safely output2(black]

=/
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=
=
8

+24VDC

Power

ov
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P Manual Reset Mode

= ~ =
é & § - Manual reset mode
é % g — Externel device monitoring is used
[0 § = K1
z : 2
< 5
3 K2
}ﬁ +24VDC
Power
ov
5.2 Pnmap 5.3 Control output wave
Wire Colour
- Browr Control Qutput 1 | |
) Black
® ® 6 @\ Green
(&— Blue Centrol Qutput 2
® O© 5 - White
E shield 20ns
SOps
5.4 Circuit diagram example
Light curtain + SSM-MG3(manual reset mode)
TIME CHART

TRANSMITTER RECIVER

TTTITI

BROWN

Light curtain

Reset §1
OS50 output
K1 K2 (NO)

KM1 KM2 (NE)

KM1 KM2 (NC)
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6. Operation -
6.1 LED indication ]
You can check easily operation status via Two LED "A","B" + six LED C1 ~ C4 on Transmitter, and

Two LED A, B + Four LED "C1~C4" on Receiver

TRANSMITTER RECEIVER
[|A cs LA e .
7 >

c3a c3 [
c2 uz[: Q
]:IB c1 DB c1 [ 3

WIWW SAFECT.CO KR WWW.SAFECT.CORR

-

1) Transmitter LED indication

(1) A (Green):

During normal operation : LED “ON" >

During TEST : LED "BLINKS” &

Stopped during TEST: LED "OFF"

(2) B (Yellow) : RESET LED £

Auto Reset : LED “ON" 5

Manual Reset : LED “"OFF"

Pushing Manual Reset for 2second: LED “BLINKS" "
<
<4

(3) C1~C4 (Red) : X

TEST : Indicating tested optic axis, if normal C1~C4 is ON one after the other on both Transmitter and

Receiver. If not, there is a problem on product or installation. 9
2
=
&
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2) Receiver LED indication
(1) A (Green):
When OSSD is ON : LED "“ON"

() B (Red:
When OSSD is OFF : LED "ON"

(3) C1~C4 (Green/Red):

When OSSD is ON : indicating sensitivity level of Receiver (Green LED)
Max. sensitive : all C1~C4 LED "ON"

Strong : C1~C3 LED "ON”

Middle : C1~C2 LED "ON"

Weak : C1 LED "ON"

When OSSD is OFF : Showing location of object (Red LED)

There are 4 section in vertical section. Each section is divided as C1 ~ C4 lamp.

If interrupted, the interruption section is distinguished C1~C4 by changing color to Red. If bottom
section is interrupted, C1~C4 Led light ON at the same time.

6.2 Error message by LED
As a result of self-diagnosis, LED indicates an error.

1) TRANSMITTER

(1) "C1 flashing” — Power supply is too high or too low

(2) "C2 flashing” — Error or TEST button (Test line is wrongly wired to 24V)

(3) "C3 flashing” — Error of Reset button(Reset line connected to 24V in Manual mode)
(4) "C4 flashing” — Internal circuit has an error

2) RECEIVER

(1) "C1 flashing” — Power supply is too high or too low
(2) "C2 flashing” — OSSD short circuit failure

(3) “C3 flashing” — EDM error

(4) "C4 flashing” — Internal circuit has an error
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6.3 Bean arrangement

HAa)S-S10

Follow below procedures for correct Beam arrangement.

1) Power OFF

o
2) If Reset mode, close Reset switch (make NC status) 5
3) Power ON §
4) Move Transmitter/Receiver to set correct position each where both C1~C4 show Red LED as many as
possible for best sensitivity. o
5) Fix position by bolt. é
6) Push Reset switch. -
7) LED B change color from Red to Green on Receiver.

8) Light curtain operates normal ~

9) Test normal operation by test rod. >

(1) Move test rod vertical direction from middle position of Transmitter and Receiver.

(2) The interrupted optic axis(section) tumn color Green to Red and stop OSSD.

10) For 64 Final checking and Periodical checking should be double checked. %
2

6.4 Final Check
Check and remove any obstacle in protection area. Verify light curtain operates properly against Specified
obstacle and stop OSSD properly. =
6.5 Periodical check point
Please refer to below for periodical check point. >
1) Check all beams detects Test rod and stop OSSD right away. B
2) Check Test/Reset contact is open first, and Safety relay output works properly. When Test button is pushed,

Machine should stop immediately and Safety light curtain indicates Red color LED on Receiver B. .,
3) Train operator to keep away from dangerous zone which is not covered by light curtain, and refer to 6.1 £
and 6.2 to keep safety distance for correct installation §

4) Keep preventing any person stays in the protection area while operating dangerous machine
5) Pay high attention not to impact light curtain mechanically and electronically. o

E<

* Checking term varies as per application and environment. Follow relevant law per countries for proper checking %

term. Consult safety consultant to verify any doubt In general , 1 time check per day is recommended.

5
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Front cover(made of acrylic) needs cleansing. Use soft cloth and do not use chemical and any hard
material risky of scratch. Polluted cover may interrupt normal operation. Thus periodical cleaning is re
quired and recorded.

* Depending on installation environment, pollution on the cover may degrade normal safety operation and stop
operation.

7. Kich thwore

7.1 Man sang an toan

[=a]
35
<< 8
\ 2-M4
-
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od 0
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7.2 Kich thwéc cu thé
. San phdm SF3 - F

Dong SF3 - F (chum tia 10mm)

SF3-F0150-P 150 234
SF3-F0230-P 230 314
SF3-F0310-P 310 394
SF3-F0390-P 390 474
SF3-F0470-P 470 554
SF3-FO550-P 550 634
SF3-F0630-P 630 714

*Dung sai +1mm
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San pham SF3 - H

Dong SF3 - H (chum tia 20mm)

g

SF3-H0140-P 140 224
SF3-H0180-P 180 264
SF3-H0220-P 220 304
SF3-H0260-P 260 344
SF3-H0300-P 300 384
SF3-H0340-P 340 424
SF3-H0380-P 380 464
SF3-H0420-P 420 504
SF3-H0460-P 460 544
SF3-H0500-P 500 584
SF3-H0540-P 540 624
SF3-HO580-P 580 664
SF3-H0620-P 620 704
SF3-H0660-P 660 744
SF3-HO0700-P 700 784
SF3-H0740-P 740 824
SF3-H0780-P 780 864
SF3-H0820-P 820 904
SF3-HO0860-P 860 944
SF3-H0S00-P 900 984
SF3-H0940-P 940 1024
SF3-H0980-P 980 1064
SF3-H1020-P 1020 1104
SF3-H1060-P 1060 1144
SF3-H1100-P 1100 1184
SF3-H1140-P 1140 1224
SF3-H1180-P 1180 1264
SF3-H1220-P 1220 1304
SF3-H1260-P 1260 1344

*Dung sai +1mm
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San phdm SF3 - A

Doéng SF3 - A (chum t|a40mm

SF3-A0120-P

SF3-A0200-P 200 304
SF3-A0280-P 280 384
SF3-A0360-P 360 464
SF3-A0440-P 440 544
SF3-A0520-P 520 624
SF3-A0600-P 600 704
SF3-A0680-P 680 784
SF3-A0760-P 760 864
SF3-A0840-P 840 944
SF3-A0920-P 920 1024
SF3-A1000-P 1000 1104
SF3-A1080-P 1080 1184
SF3-A1160-P 1160 1264
SF3-A1240-P 1240 1344
SF3-A1400-P 1400 1504
SF3-A1560-P 1560 1664
SF3-A1720-P 1720 1824
SF3-A1880-P 1880 1984

*Dung sai +1mm
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7.3 Khung gan
* Yéu cdu lap dat va van hanh dung.
* S&n pham bao gdm Khung gan 2ea, bu-16ng cb dinh (M5X10), dai 6¢c (M5), vong dém (M5).t @
o
:

i B S o
g N&/ U sl | 52 %
= == & {q/
/ )
NN 52
3502 e
@)
5
7.4 Day cap
* Yéu cdu lap dat va van hanh dung.
* Phu kién dwoc di kém 1a 5m, c6 thé lwa chon cap 10m. 8
9
SFC-TBCS, 5m, BouEn M12. den
SFC-TBC10 10m o truyen, Wiz, de
%)
=
SFCRGES, P B6 nhan, M12, xam
SFC-RGC10 10m

*Chiéu dai cap téi da: 100m, 0.6tSQ

gV

8. Installation

8.1 Preparation action and installation criteria

Installation should be considered where meets requirement of safety light curtain. Please
consider ambient light and heat source do not interrupt its normal operation. Safety distance
should refer to EN 1SO 138552} EN 62046.

GONHASS

YOINHASS

1) Calculation of minimum safety distance

Safety distance "S" is minimum distance that must be away between safety barrier and
dangerous area/position of machine. Safety distance must guarantee that operator cannot
reach danger zone before machine moving part stops. Safety distance calculation is as
below.

7]
=
=
8
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S=(KxT)+C
S = Safety distance(mm).
T=T1+T2 T1 =Machine response time
T2 = Safety sensor response time

K= Approaching speed to dangerous zone (ex: 200mm/s~1600mm/s)
C=8x(d-14)mm I

N 1
d =Beam pitch

S
—>
. H2
S = Safety distance mm
H1 =Bottom beam should be at best 300mm ,
H2= Top beam should be at least 900mm ; H 1I

If safety sensor is installed horizontal position, please refer to below calculation.

S=(KxT)+C
S = safety distance(mm)

i |

T=T1+T2 T1 =Machine response time

T2 =safety sensor response time
K'=1600mm/s (approaching speed to dangerous H2

pa S N
Zone)
C=1200:04 xH
H = 15(c-50mm) /H1I

s

D= Beam pitch
S = Safety distance mm
H = Safety sensor beam =1000mm Max.

2) Reflecting surface

If there is any reflecting surface nearby, dlearance distance must be sufficient to safeguard against
passive reflection. Safety distance should be calculated as below.
tan 5°/2= 004374
L/2* tan 5° =L * (tan 5°/2)
A(allowable distance) = L(detection distance) * 0.04374(m)
"Aallowable distance)” and “L(detection distance)” is in meter.
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Rellecting material

FT unit A Rl
e : E
ot
\',’_ 5 .

A

Object

K
\__ Rellecling surface

v

L

FT unit FR unit

— Object

5° Reflecting
A /" surlace

3) Installation

If several safety light curtain are installed, each transmitter does not interrupt Transmitter nearby.
They should be in reverse way direction.

Transmitter Receiver Receiver  Transmitier

FT unit  FR unit 1 I FR unit  FT unit b1
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Please apply genuine mount bracket in order to complete correct installation.

L
_—
—_——
—_—
T ——
—
—_
_\_—\—
e S

OK NO NO

9. Precaution

All operators should keep in mind with safety concept. Safety device installation should follow its
regulation. For any doubt or question on safety device installation, please contact us.

SF3 safety light curtain is warranty for 12 months from delivery. Malfunction due to misuse or
damage from environmental causes and natural disaster is not covered by warranty policy.

Waming sign

To ensure safe use of SF3, wamning message and alert symbol is used as below. Please read
carefully and keep it mind the meaning for your safety.

This indicates a potentially hazardous situation which, if not avoided, will result in
minor or moderate injury or may result in serious injury or death. Additionally there
may be significant property damage.

& User

Please install SF3 by authorized engineer with good training. Failure to making correct setting
may fail to detect people and result serious injury.
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A For machine

Do not use SF3 for machine that cannot possibly be stopped instantly by electrical control. For
example, do not use it for a press machine that use full-rotation clutch. Since press may not
completely stop before person reach to hazardous area, resulting in serious injury.

A Installation

1. Make sure to verify normal operation of SF3 after installation. Do not operate machine until test
has been completed and SF3 operation has been verified. Unintended function setting may cause
person to go undetected, resulting in serious injury.

2. Before maintenance, tum power OFF. Otherwise unexpected machine running may occur.

3. Make sure to secure safety distance between SF3 and dangerous machine. Otherwise, machine
may not stop before person reach to dangerous zone, resulting in serious injury.

4. Install protective structure around dangerous area so that dangerous part of machine can only
be reached by passing through protection zone. Install Safety light curtain so that part of person
is always present in detection zone when working in machine’s dangerous zone.

5. Safety system should play a role as interlock system which stop machine’s restart while a
person is detected by light curtain. Otherwise it may result in serious injury

6. Install Interlock Reset switch in a location where it provides clear view for entire hazardous area
and where it cannot be activated from within hazardous area.

7. SF3 cannot protect person from flying object from hazardous area. Install protective cover or
fence accordingly. Otherwise serious injury may occur.

8. Install SF3 where is not affective by reflective surface. Failure to do so may hinder detection,
result in serious injury.

9. For installation of several SF3, install them where each SF3 does not interrupt operation. Locate
in a way reverse direction or put physical cover in between.

10. Finish installation body and connector fasten firmly.
11. Make sure no foreign material, such as water, oil or dust enter inside of SF3

12. Perform daily check and every 6 month check. otherwise, system may fail to work properly
resulting in serious injury.

wwwi.safect.cokr
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A Wiring

1. Do not connect any single wire of SF3 with DC power source exceeding than DC
24V and AC. There is risk of electronic shock.

2. For SF3 to comply with EN IEC 61496-1, DC power supply unit must satisfy all of
following conditions.

1) Power supply to be DC24V

2) There should be some tolerance against total rated current of devices, if it is connected to
multiple devices.

3) Must comply with EMC directive(Industrial environment)

4) Double or enhanced insulation must be applied between primary and secondary circuit
5) Must comply with EMC, laws and regulation of country or region where SF3 is used.
(EX: in EU power supply must comply with EMC low voltage directive)

3. Double or reinforced insulation from hazardous voltage must be applied to all input
and output lines. Failure to do so may result in electric shock. Extension of cable must
be within specified length. Otherwise safety function may not work properly, resulting
in dangerous result.

4. Do not attempt to disassemble, repair or modify. It can fail to perform normal safety
performance.

5. Do not use SF3 in environment where flammable or explosive gas is present.
6. Always keep away from any obstacle around 1m from installation position.

7. For electronic equipment to be used at altitude 1000m~2000m, it is necessary to take into
account reduction of dielectric strength and cooling effect of air.

Detection area and access path

1. Install protective structure so that hazardous part of machine can only reach by passing
through SF3 detection zone. Install SF3 so that part of person is always present in detection zone
when working in machine's hazardous area.

2. If a person step into hazardous area via SF3 detection zone, use interlock system to hold
machine restart. Otherwise serious injury may occur. Interlock Reset switch location should be
on spot where one can easily see whole area and outside of dangerous zone.

3. SF3 cannot protect from flying object in hazardous area. Install protective cover or fence
if necessary.
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A Precaution for use

HOASTO

Make sure to observe the following precautions that are necessary for ensuring safe
use of the product. For SF3 to comply with Category 2, [EC 61496 must satisfy all of
the following conditions.

dSAFSTO

1. Not used with a current that is higher than the rated specification. Otherwise, the safety
system may fail to work properly, resulting in serious injury.

2. Please consider correct wiring to be done the OSSD is not fused to supply power or load
power.

Y10

3. Do not drop the product or expose to abnormal vibration.

4. Do not install or storage the product in the following environments:

- Area exposed to intense interference light, such as sunlight

- Area where corrosive or flammable gas is present

- Area exposed to vibration or shock levels higher than in the specification provisions
- Area where the product may come into contact with water

- Area where the product may get wet with oil that can solve adhesive

- Area where the ambient temperature is more than -10~55°C
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5. Additional measures may be necessary to ensure that the product does not fail to
danger when other forms of light radiation are present in a particular application (for
example, use of cableless control devices on cranes, radiation form weld spatter or effects
from stroboscopic light).
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