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Introduction

Thank you for purchasing the F3SG-ORA Series Safety Light Curtain (hereinafter referred to as the "F3SG-
RA"). This document contains simple instructions to install the F3SG-RA.

Please download the F3SG-RA User's Manual for full contents of the instructions from our website at:
http://www.ia.omron.com/f3sg-r
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1. Precautions for Correct Use

Observe the precautions described below to prevent operation failure, malfunctions, or undesirable effects on
product performance.

H Storage conditions and installation environment

» Do not install, use, or store the F3SG-R for a long time at a temperature or humidity out of the specified
range.

» This is a class A product. In residential areas it may cause radio interference, in which case the
Responsible Person may be required to take adequate measures to reduce interference.

Ierlng and installation

 Properly perform the wiring after confirming the signal names of all the terminals.

Be sure that there is nothing in the detection zone and the stable-state indicator is turned ON after power is
turned ON.

Do not operate the control system until 2 seconds or more after turning ON the power of the F3SG-R.
When using a commercially available switching regulator power supply, make sure to ground the PE
terminal (protective earth terminal).

Install the emitter and receiver to the same vertical direction.

Use brackets of specified quantities and locations according to the dimensions. If the brackets described
above are not used, ratings and performance cannot be met.

Do not install the F3SG-R close to a device that generates high-frequency noise. Otherwise, take sufficient
blocking measures.

Sharing the power supply with other devices may cause the F3SG-R to be affected by noise or voltage
drop. It is recommended that the F3SG-R use a power supply dedicated for safety components, not shared
with other devices.

When using multiple sets of F3SG-R, use the mutual interference prevention function such as the scan
code function and the detection distance change function. If you install more sensors than the
specifications of the mutual interference prevention function, take additional protection measures such as
staggered arrangement and the use of a shimmer.

HCleaning

» Do not use thinner, benzene, or acetone for cleaning. They affect the product's resin parts and paint on the
housing.

» Use a soft cloth which is dry or wetted with clean water for cleaning. Do not use solvents.

HObject detection
* The F3SG-R cannot detect transparent and/or translucent objects.

ISettlngs

» Muting related time must be properly configured for its application by a sufficiently trained and qualified
person, and the person must have responsibility for settings, especially when setting the muting time limit
to infinite.

Do not operate the DIP Switch during normal operation of the F3SG-R. Otherwise, the F3SG-R enters the
Lockout state.

Do not operate the DIP Switch and Push Switch with tools that may damage the product.

Be sure that the F3SG-R is in the Setting mode when making a change to the setting.

F3SG-RA
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2. What is Included

Product Quantity
F3SG-O0RAOOOOOONO main unit Emitter x 1, Receiver x 1
‘l’lfl?'?f Factory Default Settings
E Feature Factory Default Setting
: External Test 24 V Active
N Interlock Auto Reset Mode enabled
Ilr;‘I EDM (External Device Monitoring) Disabled

Safety output information
(Inverted signal output: Enable)
Muting Standard Muting Mode enabled
Override Enabled

Auxiliary Output

ﬂ\(i; The functions are configurable with DIP Switch or Configuration Tool. For setting
by the DIP Switch, refer to 8. Setting with DIP Switch . For setting by the
Configuration Tool, refer to F3SG-R Series User's Manual.

Standard Fixed Bracket The number of brackets included depends on protective height of the F3SG-RA.
Less than 1,280 mm: 2 sets

1,280 mm or longer and up to 2,270 mm: 3 sets

2,350 mm or longer and up to 2,510 mm: 4 sets

Warning Zone Label

Troubleshooting Guide Sticker

Safety Precautions

w|[ sl =
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ﬂ‘;; For ratings/specifications, input/output circuit, LED indicator status and troubleshooting, refer to Safety Light Curtain F3SG-R
Series User's Manual.

3. System Components

<Emitter> <Receiver>

Beam center-line mark

1. Top-beam-state indicator (Blue)

2. PNP/NPN mode indicator (Green)
3. Response time indicator (Green)

4. Sequence error indicator (Yellow)

5. Blanking indicator (Green)

6. Configuration indicator (Green)

7. Interlock indicator (Yellow)

8. External device monitoring indicator (Green)
9. Internal error indicator (Red)

10. Lockout indicator (Red)

11. Stable-state indicator (Green)

12. ON/OFF indicator (Green/Red)

13. Communication indicator (Green)
14. Bottom-beam-state indicator (Blue)

Emitter

Receiver

DIP Switch (Emitter]

1. Test indicator (Green)

2. Operating range indicator (Green)
3. Power indicator (Green)

4. Lockout indicator (Red)

[V | DIP Switch (Receiver)
el

Power Cable
(Gray)

\ Power Cable Communication Port

(Black)

\ %\ Push-Switch
Extension cable ﬁ
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4. LED Indicators

1. Test indicator (Green)

2. Operating range indicator (Green)
3. Power indicator (Green)

4. Lockout indicator (Red)

F3SG-RA
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<Emitter>

<

~

[

<Receiver>

1. Top-beam-state indicator (Blue)
2. PNP/NPN mode indicator (Green)
3. Response time indicator (Green)
4. Sequence error indicator (Yellow)
5.
6
7
8

Blanking indicator (Green)

. Configuration indicator (Green)

. Interlock indicator (Yellow)

. External device monitoring indicator (Green)
9.

Internal error indicator (Red)

10. Lockout indicator (Red)
11. Stable-state indicator (Green)
12. ON/OFF indicator (Green/Red)

13. Communication indicator (Green)

14. Bottom-beam-state indicator (Blue)



4-1. LED Indicator Status

Shown below are indication statuses of F3SG-R LED indicators of factory default.

Emitter
Location Name of Indicator Color llluminated Blinking
1 Test TEST Green - External Test is being performed
Long range mode is selected Lockout state due to DIP Switch
2 Operating range LONG Green setting error or Operating range
selection setting error
3 Power POWER Green Power is ON. Error due to noise
4 Lockout LOCKOUT Red R Loqkoul state due to error in
emitter
Receiver
Location Name of Indicator Color llluminated Blinking
The top beam is unblocked Muting/Override state, or Lockout
1 Top-beam-state TOP Blue state due to Cap error or Other
sensor error *3
2 |PNPINPNmode | NPN Green | NPN mode is selected by DIP -
Switch
3 Response time SLOwW Green Response Time Adjustment is R
enabled
4 Sequence error SEQ Yellow R Sequence error in Muting or Pre-
reset mode
. Blanking, Warning Zone or Teach-in mode, or Blanking
5 Blanking BLANK Green Reduced Resolution is enabled Monitoring error
Teach-in mode, zone
measurement being performed by
6 Configuration CFG Green - Dynamic Muting, or Lockout state
due to Parameter error or
Cascading Configuration error
7 Interlock INT-LK Yellow Interlock state Pre-reset mode *2
8 Extelrnall device EDM Green RESET input is in ON state *1 Lockout state due to EDM error
monitoring
Lockout state due to Internal error,
9 Internal error INTERNAL Red - or error due to abnormal power
supply or noise
10 Lockout LOCKOUT Red R Lockput state due to error in
receiver
Incident light level is 170% or Safety output is instantaneously
1 Stable-state STB Green higher of ON-threshold turned OFF due to ambient light or
vibration
Green Safety output is in ON state -
12 ON/OFF ONJ/OEE Safety output is in OFF state Lockout state due to Safety Output
Red error, or error due to abnormal
power supply or noise
Synchronization between emitter Lockout state due to
13 Communication COM Green and receiver is maintained Communication error, or error due
to abnormal power supply or noise
Bottom-beam- The bottom beam is unblocked Muting/Override state , or Lockout
14 BTM Blue state due to DIP Switch setting
state error *3

*1. The EDM indicator is illuminated when the RESET input is in the ON state regardless of the use of the
EDM function.

*2. Refer to F3SG-R Series User's Manual for more information of blinking patterns.

S TOP, CFG, LOCKOUT, STB and ON/OFF indicators on the receiver of the F3SG-RA blink when the F3SG-RA is in Setting mode.

O The blinking patterns are Blinking Once or Blinking Twice, depending on the access level. Refer to Safety Light Curtain

Configuration Tool for Model F3SG (SD Manager 2) User’s Manual for more information on the statuses of the LED indicators in
the Setting mode.
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5. Ratings/Specifications

The OOOO in the model names indicate the protective heights in millimeters.

F3SG-4RAOOOO-14
F3SG-2RAOOOO-14

F3SG-4RAOOONO-30
F3SG-2RAOOONO-30

Type of ESPE (IEC Type 4 F3SG-4RAOOMON-14/-30

61496-1) Type 2 F3SG-2RAOOON-14/-30

Performance

Object Resolution Opaque objects

(Detection Capability) 14-mm dia. 30-mm dia.

Beam Gap 10 mm 20 mm

Number of Beams 15 to 207 8to 124

Lens Size 5.2 x3.4 (W xH) mm 7-mm dia.

Protective Height 160 to 2080 mm (6.3 to 81.9 inch) 190 to 2510 mm (7.3 to 98.7 inch)
Long 0.3t0 10.0 m (1 to 32ft.) 0.3 to 20.0 m (1 to 65 ft.)

Operating Range
Short 0.3t03.0 m (1to 10 ft.) 0.3t0 7.0 m (1 to 23 ft.)
onworr | Nemm e fiotome
OFF to ON 40 to 90 ms *1

Response Time

*1. Response time when used in one segment system or in cascaded connection.

[i\gs Refer to F3SG-R Series User's Manual for more information.
*2. Selectable by Configuration Tool.

+2.5° max., emitter and receiver at operating range of 3 m or greater

Effective Aperture Type 4
Angle (EAA) (IEC
61496-2) Type 2

+5.0° max., emitter and receiver at operating range of 3 m or greater

Light Source

Infrared LEDs, Wavelength: 870 nm

Startup Waiting Time

2 s max.

Electrical

Power Supply Voltage (Vs)

SELV/PELV 24 VDC+20% (ripple p-p 10% max.)

Current Consumption

ﬂ\g§ Refer to F3SG-R Series User's Manual.

Safety Outputs (OSSD)

Two PNP or NPN transistor outputs (PNP or NPN is selectable by DIP Switch.)

Load current of 300 mA max., Residual voltage of 2 V max. (except for voltage drop due to
cable extension), Capacitive load of 1 uF max., Inductive load of 2.2 H max. *1
Leakage current of 1 mA max. (PNP), 2 mA max. (NPN) *2

*1. The load inductance is the maximum value when the safety output frequently repeats
ON and OFF. When you use the safety output at 4 Hz or less, the usable load inductance
becomes larger.

*2. These values must be taken into consideration when connecting elements including a
capacitive load such as a capacitor.

Auxiliary Output

One PNP or NPN transistor output (PNP or NPN is selectable by DIP Switch.)
Load current of 100 mA max., Residual voltage of 2 V max .

Safety Output

Light-ON (Safety output is enabled when the receiver receives an emitting signal.)

Output Operation —
Mode Auxiliary

Output

Safety output (Inverted signal output:Enable) (default) (Cofigurable by Configuration Tool)

F3SG-RA
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F3SG-4RAOOOO-14
F3SG-2RAOOONO-14

F3SG-4RAOOON-30
F3SG-2RAOONON-30

RESET (EDM)

PNP

ON voltage: Vs-3 V to Vs (short circuit current: approx. 6.5 mA)*

OFF voltage: 0 V to 1/2 Vs, or open (short circuit current: approx. 8.0 mA)*
NPN

ON voltage: 0 to 3 V (short circuit current: approx. 8.0 mA)

OFF voltage: 1/2 Vs to Vs, or open (short circuit current: approx. 6.5 mA)*

Input Voltage

MUTE A/B

PNP

ON voltage: Vs-3 V to Vs (short circuit current: approx. 3.0 mA)*

OFF voltage: 0 V to 1/2 Vs, or open (short circuit current: approx. 5.0 mA)*
NPN

ON voltage: 0 to 3 V (short circuit current: approx. 5.0 mA)

OFF voltage: 1/2 Vs to Vs, or open (short circuit current: approx. 3.0 mA)*

TEST

24 V Active

ON voltage: 9 V to Vs (short circuit current: approx. 2.5mA)*

OFF voltage: 0 to 3 V, or open (short circuit current: approx. 2.0 mA)

0 V Active

ON voltage: 0 to 3 V (short circuit current: approx. 2.0 mA)

OFF voltage: 9V to Vs, or open (short circuit current: approx. 2.5 mA)*

*The Vs indicat

es a supply voltage value in your environment.

Overvoltage Category (IEC 60664-1)

Indicators

ﬂ\gg Refer to 4-1. LED Indicator Status

Protective Circuit

Output short protection, Power supply reverse polarity protection

Insulation Resistance

20 MQ or higher (500 VDC megger)

Dielectric Strength

1,000 VAC, 50/60 Hz (1 min)

Functional

Mutual Interference Prevention
(Scan Code)

This function prevents mutual interference in up to two F3SG-RA systems.

ﬂ\(ﬂ Refer to F3SG-R Series User's Manual for more information.

Cascade Connection

Number of cascaded segments: 3 max.

Total number of beams: 255 max.

Cable length between sensors: 10 m max. (not including cascading cable (F39-JGR2W)
and power cable)

Test Function

Self-test (at power-on, and during operation)
External test (light emission stop function by test input)

Safety-Related Functions

Interlock

External device monitoring (EDM)
Pre-reset

Fixed blanking/Floating blanking
Reduced resolution
Muting/Override

Scan code selection

PNP/NPN selection

Response time adjustment

ﬂ\gg Refer to F3SG-R Series User's Manual for more information.

Environmental

. Operating -10 to 55°C (14 to 131°F) (non-icing)
Ambient Temperature
Storage -25to 70°C (-13 to 158°F)
. o Operating 35% to 85% (non-condensing)
Ambient Humidity
Storage 35% to 95%

Ambient llluminance

Incandescent lamp: 3,000 Ix max. on receiver surface
Sunlight: 10,000 Ix max. on receiver surface

Degree of Protection
(IEC 60529)

IP65 and IP67

Vibration Resistance
(IEC 61496-1)

Class 3M4 (IEC TR 60721-4-3)
Operation limit: 5~150 Hz, Multiple amplitude of 7 mm, Acceleration of 1G, 10 sweeps each
in X, Y, and Z directions (no delay at resonant frequencies)

Shock Resistance
(IEC 61496-1)

Class 3M4 (IEC TR 60721-4-3)
Operation limit: Acceleration of 15G, Pulse duration of 6 ms, 100 shocks for each in X, Y,
and Z directions (600 shocks in total)

F3SG-RA
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F3SG-4RAOOOO-14 F3SG-4RAOOON-30
F3SG-2RAOOONO-14 F3SG-2RAOONON-30

Pollution Degree
(IEC 60664-1)

Pollution Degree 3

Connections

Extension cable
- Single-ended cable
- Double-ended cable

Type of M12 connectors: 5-pin emitter and 8-pin receiver, IP67 rated when mated,
Connection Cables prewired to the sensors
lembemf Emitter: 5, Receiver: 8
Wires
Power cable Cable Length | 0.3 m
Cable 6 mm
Diameter
Minimum
Bending R5 mm
Radius
Type of - . . .
. M12 connectors: 5-pin emitter and 8-pin receiver, IP67 rated when mated
Connection
quberof Emitter: 5, Receiver: 8
Wires
Cascading cable Cable Length | 0.2m
Cable 6 mm
Diameter
Minimum
Bending R5 mm
Radius
Type of . M12 connectors: 5-pin emitter and 8-pin receiver, IP67 rated when mated
Connection
Ngmber of Emitter: 5, Receiver: 8
Wires

Cable Length

ﬂ\(?g Refer to F3SG-R Series User's Manual.

Cable

Diameter 6.6 mm
Minimum
Bending R36 mm
Radius
Extension of Power Cable 100 m max.(Emitter/Receiver)
Material
Housing: Aluminium alloy
Cap: PBT resin
Material Front window: Acrylic resin
Cable: Oil resistant PVC resin
Standard Fixed Bracket (F39-LGF): Zinc alloy
FE plate: Stainless steel
Weight ﬂ?g Refer to F3SG-R Series User's Manual.

Included Accessories

Safety Precautions, Quick Installation Manual, Standard Fixed Bracket*1, Troubleshooting
Guide Sticker, Warning Zone Label *2

*1. The quantity of Standard Fixed Brackets included varies depending on the protective
height.

[F3SG-ORAOOODO-14)/F3SG-OREOOONONO14]

- Protective height of 0160 to 1200: 2 sets

- Protective height of 1280 to 2080: 3 sets
[F3SG-ORAOONONO-30)/F3SG-OREOONONONO30]

- Protective height of 0190 to 1230: 2 sets

- Protective height of 1310 to 2270: 3 sets

- Protective height of 2350 to 2510: 4 sets

*2. Included in the F3SG-RA series.

F3SG-RA
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F3SG-4RAOOOO-14
F3SG-2RAOOONO-14

F3SG-4RAOOON-30
F3SG-2RAOONON-30

Conformity

Conforming standards

ﬂ\(ﬂ Refer to F3SG-R Series User's Manual.

Performance Level Type 4 PL e/Category 4 (EN ISO 13849-1:2015)
(PL)/Safety category | Type 2 PL c/Category 2 (EN ISO 13849-1:2015)
PFHp 1.1 x 108 (IEC 61508)

Proof test interval Ty

Every 20 years (IEC 61508)

SFF

99% (IEC 61508)

HFT

1 (IEC 61508)

Classification

Type B (IEC 61508-2)

6. F3SG-RA Setup Procedure Example

Setup

i

Setting with DIP Switch* [ ...... page 10
v

Wiring |- page 13
v

Mounting/Beam Alignment ... .. page 19
v

Operation check ~ |...... page 24

J

(

Done

)

* Setting with DIP Switch may be necessary according to your application. For settings with Configuration

Tool and by teach-in, refer to Safety Light Curtain F3SG-R Series User's Manual.

7. Supplementary information about product functions

When using EDM, after setting with DIP-SW, verify that the F3SG-RA goes to the Lockout state when the
F3SG-RA is wired in such a way that the specified voltage is applied directly to the RESET input of the
receiver without the NC contact of an external device.

F3SG-RA
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Setting with DIP Switch | = = | Mounting/Beam Alignment | =) | Operation check

8. Setting with DIP Switch

Step 1 Step 2 Step 3
DIP Switch Receiver Emitter
= 1Cmmo 1 (mmo [1[Cmmo
2N 2 N 2N
O | s 3
JsCmm | +Cmm 4O
sCmm | s
oCmm | oM
70 | 7.
s CH | s

Screw(M2.5)

Open the cover

Change the settings (See below)

Screw(M2.5)
Tightening torque:
0.35 N*m (recommended)

Close the cover

O: Indicates a switch position.

Settin
Position Function g Factory_d el Description
DIP-SW1 DIP-SW2 setting
1 Scan Code 1 (I ON 1+ (I oN X Scan Code A
1 I oN 1 I oN Scan Code B
»CEon a— X External Device Monitoring (EDM)
2 External Device Disabled
Monitoring (EDM) External Device Monitoring (EDM)
2] oN 20N Enabled
3 oN 3l oN X Auto Reset
4 I oN 4 (Il oN
sEEOoN 3 Il oN Manual Reset
3,4 Interlock/Pre-Reset + CI-ox 4 Common (StartRestart Interlock)
3 (I oN 3l oN Pre-Reset
+IloN 4+ Il oN
3 oN 3 EEIoN Auto Reset (same as factory default
Receiver 4 EEIoN 4 EEon setting)
s CHon s CHEoN X Blanking Disabled
o (I oN ¢ (I ON
o L Ion o Ml on Fixed Blanking Enabled
5 |FixedBlanking/ o CH o o CHon
' Floating Blanking o Cum-=on oL on Floating Blanking Enabled
o L] oN ¢ Il IoN
Blanking Disabled
o M on s Ml on (Same as Blanking Disabled
o I on o IECon (factory default setting))
m ] m ] X PNP
7 | PNP/NPN Selection = =
7 oN 7 I oN NPN
DIP Switch/ s (I oN s CHEN ON X DIP Switch Enabled
8 Configuration Tool ) .
Selection s I ON s IEION Configuration Tool Enabled
1 Scan Code 1 CHEM ON X Scan Code A
1 L] oN Scan Code B
2 Common Short Mode
3l oN
R 2 Elon Setting Inhibited
Emitter | 2,3 gglzrcaﬁtg‘r? ange s CHmon
2 Cu-_on Setting Inhibited
30N
2 on X Long Mode
sl IoN
4 External Test +Common 24V Active
4 oN 0V Active

>4 The receiver has two DIP Switches, both of which must be configured based on the table above.

F3SG-RA
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9. Input/Output Circuit

HPNP Output

Indicator

|
J1\ Brown +24 VDC
h g

|
|
|
|
Test Input Black TEST
! ®
I N
| li\EllrgiI:%ircuit [;:White Not used
|
|
|
|
|

[:: Yellow Not used

-
)2\ Brown
Reset input Yellow RESET
circuit
Muting input Pink MUTEB
circuit B
Muting input I Gray MUTEA
circuit A @

Y

Receiver H-+H _t | .
Main Circuit 2 White OSSD 2
{f ¥
| | Load

___ :. Black OSSD 1
Receiver
Main Circuit 1 |—— ¥

Load

Red  AUX

=
¥

0VDC

O —@ —— = =@ — = — =0 — —

F3SG-RA
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ENPN Output

rFEEEmEmEEmEEmEEmEmEm_mmm—_—_—_—_——— "
Indicator |
e Brown +24 VDC
| 0
Test Input : Black TEST
est Inpu acl
Emitter .
Main Circuit [F White  Not used
[::Yellow Not used
,!;'\Blue
hd
_________________ 4
_________________ -
e ,lz\Brown
RESET
E e
circuit
circuit B
| =]
[ [y WEA__
circuit A
B |
Receiver 1] 1o
Main Circuit 2 )e\While 0OSsD 2
{* ¥ |Load]
| | I
u —[ |
— ®Black 0OSsD 1
Receiver |
Main Circuit 1|— : S [Load |
] |
|
B Red AUX
7
¥
\JJ?)BIue 0VDC

F3SG-RA
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Setting with DIP Switch | = = | Mounting/Beam Alignment | =) | Operation check

13

10. Wiring Examples

0 VDC: Blue

abled and PNP Outputs

>

>

= Emitter

F39-JGOA-L

Not used: White
Not used: Yellow
+24 VDC: Brown

0 VDC: Blue
TEST: Black

0 VDC: Blue

F39-JGOA-D

MUTE A: Gray

RESET: Yellow
MUTE B: Pink

AUX: Red
0OSSD1: Black
0OSSD2: White
+24 VDC: Brown

For input/output circuit and other examples than below, refer to Safety Light Curtain F3SG-R Series User's Manual.

10-1. EDM disabled, Auto Reset Mode, External Test disabled, Muting dis-

[DIP Switch settings] *1

Function

Receiver

EDM Disabled (factory default setting)

Auto Reset (factory default setting)

PNP (factory default setting)

Emitter

External Test: 24 V Active
(factory default setting)

*1. The functions are configurable with DIP Switch. Refer to 8. Setting

with DIP Switch for more information.

*2. Refer to Safety Light Curtain F3SG-R Series User's Manual for more

information.

*

3. The safety controller and the F3SG-RA must share the power supply

or be connected to the common terminal of the power supply.

10-2. EDM enabled, Manual Reset Mode, External Test in 24 V Active, Muting
enabled and PNP Outputs

>

D

F39-JGOA-L

—ll—= Emitter

Not used: White
Not used: Yellow
+24 VDC: Brown

TEST: Black

0 VDC: Blue

F39-JGOA-D

RESET: Yellow *2
MUTE A: Gray
MUTE B: Pink

|
S2 E-\
"3

2
¥
2

L,

Safety
Controller *2 *3

AUX: Red
@ OSSD2: White
+24 VDC: Brown

&/

/= 0SSD1: Black

3

+24 VDC
Power Supply

0VDC

[DIP Switch settings] *1

Function

Receiver

EDM Enabled
Manual Reset
PNP (factory default setting)

Emitter

External Test: 24 V Active
(factory default setting)

T
KM

S1: Test Switch (Connect the line to 0 V if this switch is not required)

82: Override Cancel Switch

KM1
KM2

83: Lockout/Interlock Reset Switch or Override Switch

S4, S5: Muting sensor

KM1, KM2: Safety relay with forcibly guided contacts (G7SA) or

magnetic contactor
M: Motor
PLC: Programmable controller

(Used for monitoring only. NOT related to safety system.)

+24 VDC
Power Supply

0VDC

1

*2. Also used as Override input line.
*3. Make sure to connect an override cancel switch to the Reset line when
using the override function. Otherwise the override state may not be

released by the override cancel switch, resulting in serious injury.
*4. When connecting to the PLC, the output mode must be changed with the
Configuration Tool according to your application.

*1. The functions are configurable with DIP Switch. Refer to 8. Setting with
DIP Switch for more information.

F3SG-RA
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Setting with DIP Switch | = = | Mounting/Beam Alignment | =) | Operation check

10-3. EDM disabled, Auto Reset Mode, External Test disabled, Muting dis-
abled and NPN Outputs

0 VDC: Blue

D

D

F39-JGOA-L

Not used: White
Not used: Yellow
+24 VDC: Brown

TEST: Black

0 VDC: Blue

RESET: Yellow

F39-JGOA-D

MUTE A: Gray
MUTE B: Pink
AUX: Red

OSSD1: Black

[DIP Switch settings] *1

Function

EDM Disabled (factory default setting)
Auto Reset (factory default setting)
NPN

Receiver

Emitter | External Test: 0 V Active

+24 VDC: Brown

0SSD2: White

*1. The functions are configurable with DIP Switch. Refer to 8. Setting

with DIP Switch for more information.

*2. Refer to Safety Light Curtain F3SG-R Series User’s Manual for more

information.

*3. The safety controller and the F3SG-RA must share the power supply
or be connected to the common terminal of the power supply.

10-4. EDM enabled, Manual Reset Mode, External Test in 0 V Active, Muting

® +24 VDC
Power Supply
0VDC
IN1 IN2
Safety

Controller *2 *3

enabled and NPN Outputs

D

Receiver

>

F39-JGUA-L

—l— Emitter

Not used: White
Not used: Yellow
+24 VDC: Brown

0 VDC: Blue
TEST: Black

0 VDC: Blue

F39-JGOA-D

MUTE A: Gray

RESET: Yellow *2
MUTE B: Pink

AUX: Red

[DIP Switch settings] *1

Function
EDM Enabled
Receiver | Manual Reset
NPN
Emitter |External Test: 0 V Active

]
AN

+24 VDC: Brown

OSSD1: Black
OSSD2: White

+24 VDC

KM
KM2 @

Power Supply

0VvDC

S1: Test Switch (Connect the line to 24 V if this switch is not required)

$2: Override Cancel Switch

83: Lockout/Interlock Reset Switch or Override Switch

S$4, S5: Muting sensor

KM1, KM2: Safety relay with forcibly guided contacts (G7SA) or

magnetic contactor
M: Motor
PLC: Programmable controller

(Used for monitoring only. NOT related to safety system.)

F3SG-RA

Quick Installation Manual

*1. The functions are configurable with DIP Switch. Refer
to 8. Setting with DIP Switch for more information.

*2. Also used as Override input line.

*3. Make sure to connect an override cancel switch to the
Reset line when using the override function.
Otherwise the override state may not be released by
the override cancel switch, resulting in serious injury.

*4. When connecting to the PLC, the output mode must
be changed with the Configuration Tool according to
your application.
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11. Safety Distance

The safety distance is the distance that must be set between the F3SG-R and a machine's hazardous part to
stop the hazardous part before a person or object reaches it. The safety distance varies according to the
standards of each country and the individual specifications of each machine. Always refer to the relevant
standards.

Make sure to secure the safety distance (S) between the F3SG-R and the hazardous part. Other-
wise, the machine may not stop before a person reaches the hazardous part, resulting in serious 0
injury.

X The response time of a machine is the time period from when the machine receives a stop signal to when the machine's
Q_‘ hazardous part stops. Measure the response time on the actual system. Also, periodically check that the response time of the
machine has not changed.

11-1. Safety Distance Formulas according to ISO 13855/EN ISO 13855

Detection Zone Orthogonal to Direction of Approach

S=KxT+C...Formula (1) ——— Safety distance (S)

+ S: Safety distance

» K: Approach speed to the detection zone

+ T: Total response time of the machine and F3SG-R

+ C: Additional distance calculated by the detection capability (or
object resolution) of the F3SG-R

Hazard

Calculation Example for Systems with a Detection Capa-
bility of 40 mm or Less

Use K =2,000 mm/s and C = 8 x (d - 14 mm) in formula (1) for the
calculation.

S =2,000 mm/s x (Tm + Ts) + 8 x (d - 14 mm)

» S = Safety distance (mm)

* Tm = Machine's response time (s)

» Ts = Response time of the F3SG-R from ON to OFF (s)

+ d = Detection capability (or object resolution) of the F3SG-R (mm)

[Calculation example]

When Tm =0.05s, Ts =0.008 s, and d = 14 mm:

S=2,000 mm/s x (0.05s +0.008 s) + 8 x (14 mm - 14 mm)

=116 mm ... Formula (2)

If the result < 100 mm, use S = 100 mm.

If the result exceeds 500 mm, use the following expression where K = 1,600 mm/s.
S=1,600 mm/s x (Tm + Ts) + 8 x (d - 14 mm) . . . Formula (3)

If the result of this formula (3) < 500 mm, use S = 500 mm.

Calculation Example for Systems with Larger Detection Capability than 40 mm
Use K = 1,600mm/s and C = 850mm in formula (1) for calculation.

S =1,600mm/s x (Tm + Ts) + 850 . . . Formula (4)

» S = Safety distance (mm)

* Tm = Machine's response time (s)

* Ts = Response time of the F3SG-R from ON to OFF (s)

[Calculation example]

When Tm = 0.05 s and Ts = 0.008 s:

S =1,600mm/s x (0.05 s + 0.008 s) + 850mm
=942.8 mm

F3SG-RA
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Possible Circumventing by Reaching Over the Detection Zone
If access to the hazardous zone by reaching over the detection zone of vertically mounted F3SG-R cannot be
excluded, the height and the safety distance, S, of the F3SG-R shall be determined. S shall be determined by
comparison of the calculated values in Detection Zone Orthogonal to Direction of Approach . The greater

value resulting from this comparison shall be applied.

S=(KxT)+ Cro ... Formula (5)

» S: Safety distance
» K: Approach speed to the detection zone

» T: Total response time of the machine and F3SG-R

* Cro: Approach distance based on the distance which
personnel can move towards the hazardous zone of a
machine by reaching over the detection zone. The distance is
determined in the table below based on the height of the
hazardous zone, a, and the height of the upper edge of the
detection zone, b.

Note: Lower edge of the detection zone above 300 mm in rela-
tion to the reference plane does not offer sufficient protec-

tion against crawling below.

_Hazard
A

Safety
distance (S)

o o oo omamomelomamo o=

300 mm max.t

Reference plane

First, use K= 2,000 mm/s in formula (5) for the calculation. If the result of this calculation is less than 100
mm, use S =100 mm.
If the result exceeds 500 mm, use K = 1,600 mm/s to recalculate it. If the result of the recalculation is less
than 500 mm, use S = 500 mm.

Height of Height of upper edge of detection zone, b
hazardou | 900 ‘ 1000 ‘ 1100 ‘ 1200 ‘ 1300 ‘ 1400 ‘ 1600 ‘ 1800 ‘ 2000 ‘ 2200 ‘ 2400 ‘ 2600
S zone, a Additional distance to hazardous zone, Cro
2600 0 0 0 0 0 0 0 0 0 0 0 0
2500 400 400 350 300 300 300 300 300 250 150 100 0
2400 550 550 550 500 450 450 400 400 300 250 100 0
2200 800 750 750 700 650 650 600 550 400 250 0 0
2000 950 950 850 850 800 750 700 550 400 0 0 0
1800 1100 | 1100 950 950 850 800 750 550 0 0 0 0
1600 1150 | 1150 | 1100 | 1000 | 900 850 750 450 0 0 0 0
1400 1200 | 1200 | 1100 | 1000 | 900 850 650 0 0 0 0 0
1200 1200 | 1200 | 1100 | 1000 | 850 800 0 0 0 0 0 0
1000 1200 | 1150 | 1050 | 950 750 700 0 0 0 0 0 0
800 1150 | 1050 | 950 800 500 450 0 0 0 0 0 0
600 1050 | 950 750 550 0 0 0 0 0 0 0 0
400 900 700 0 0 0 0 0 0 0 0 0 0
200 600 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0

Note 1.Upper edge of the detection zone below 900 mm is not included since they do not offer sufficient pro-
tection against circumventing or stepping over.
Note 2.When determining the values of this table, it shall not be interpolated. If the known values a, b or Cro
are between two values of this table, the greater safety distance shall be used.

F3SG-RA
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[Calculation example]

e T:Tm+ Ts (s)

* Tm: Machine's response time (s)

+ Ts: Response time of the F3SG-R from ON to OFF (s)
+ a: Height of machine hazardous zone (mm)

 b: Height of upper edge of detection zone (mm)

When Tm =0.05s, Ts =0.008 s, a = 1,400 mm, b = 1,500 m:
From the table above, Cro = 850 mm. Since b is between 1,400 mm and 1,600 mm, b = 1,400 mm which has
the greater Cro value, shall be used.
S =2,000 mm/s x (0.05 s + 0.008 s) + 850 mm
=966 mm
Since 966 mm is greater than 500 mm, use K = 1,600 mm/s and recalculate it.
S =1,600 m/s x (0.05s +0.008 s) + 850 mm
=942.8 mm

Compare S = 942.8 mm with the calculation for Detection Zone Orthogonal to Direction of Approach, and
choose the larger value as the safety distance.

For the system with a detection capability of 40 mm max., the safety distance S is 942.8 mm since this is
larger than S = 116 mm calculated in the calculation example of Detection Zone Orthogonal to Direction of
Approach.

For the system with a detection capability larger than 40 mm, the safety distance S is 942.8 mm since this is
the same value as S = 942.8 mm calculated in the calculation example of Detection Zone Orthogonal to
Direction of Approach.

ﬂi; Refer to Detection Zone Orthogonal to Direction of Approach under 11-1. Safety Distance Formulas according to ISO 13855/EN
1SO 13855 .

Detection Zone Parallel to Direction of Approach

Use K= 1,600 mm/s and C = (1200 - 0.4 x H) in for-
mula (1) for calculation. Note that C must not be less
than 850 mm.

S =1,600 mm/s x (Tm + Ts) + 1200 - 0.4 x H

» S = Safety distance (mm) Hazard |

* Tm = Machine's response time (s) @‘

Safety distance (S) .

A

» Ts = Response time of F3SG-R from ON to OFF (s)
+ H = Installation height (mm) 0
Note that H must satisfy:
10002 H= 15(d - 50 mm) =0 mm H

Also, you must include a hazardous condition under
which a person may go through under a detection
zone if H exceeds 300 mm (200 mm for other purpose than industrial use) into risk assessment.

[Calculation example]

When Tm =0.05s, Ts =0.008 s, and d = 14 mm:

S =1,600 mm/s x (0.05 s + 0.008 s) + 1200 - 0.4 x 500 mm
=1092.8 mm

F3SG-RA
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When a warning zone is configured as in the figure, you must calculate L, a distance from an end of casing to
a detection zone, using a formula below:

L = (Total number of F3SG-R beams - number of warning zone beams - 1) x P + 10

+ P: Beam Gap (mm)
F3SG-ORAOOOO-14 ... 10 mm
F3SG-ORAOOOO-30 . . . 20 mm

Safety .

distance (S

»

Detection Warning
zone zone

ﬂ:§ Refer to F3SG-R Series User's Manual for total number of
F3SG-R beams.

Hazard |

Distance L from casing end
to detection zone

11-2. Safety Distance Formulas according to ANSI B11.19

If a person approaches the detection zone of the F3SG-R orthogonally, calculate the safety distance as
shown below.

S=Kx(Ts + Tc + Tr + Tbm) + Dpf

+ S: Safety distance

» K: Approach speed to the detection zone (the value recommended by OSHA standard is 1,600 mm/s)
Approach speed K is not specified in the ANSI B.11.19 standard. To determine the value of K to apply, con-
sider all factors, including the operator's physical ability.

* Ts = Machine's stopping time (s)

» Tr = Response time of the F3SG-R from ON to OFF (s)

+ Tc = Machine control circuit's maximum response time required to activate its brake (s)

* Tbm = Additional time (s)

If a machine has a brake monitor, "Tbm= Brake monitor setting time - (Ts + Tc)". If it has no brake monitor, we
recommend using 20% or more of (Ts + Tc) as additional time.

+ Dpf = Additional distance

According to ANSI's formula, Dpf is calculated as shown below:

Dpf = 3.4 x (d - 7.0): Where d is the detection capability (or object resolution) of the F3SG-R (unit: mm)

[Calculation example]

When K = 1,600 mm/s, Ts + Tc = 0.06 s, brake monitor setting time = 0.1 s,
Tr=0.008 s,and d = 14 mm:

Tbm =0.1-0.06 =0.04 s

Dpf=3.4x(14-7.0) =23.8 mm

S =1,600 x (0.06 + 0.008 + 0.04) + 23.8 = 196.6 mm

F3SG-RA
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Setting with DIP Switch | mp = | Mounting/Beam Alignment | =) | Operation check

12. Mounting and Beam Alignment

12-1. Mounting with Standard Fixed Brackets (F39-LGF)

creck [l Dimensions (Check position)

position

<

[Backside mounting]

Al
)|
g
Mount et
40
35 35
N
v
3 3|
Standard Fixed |3~ T § . 2-M5 or M6 cE>
Bracket j © Q} o
(F39-LGF) 1
il PR 5
E|E
P Q} § § &
. 28
EE
g— — ul o e % % w
2[2
818/ <
olo
Standard Fixed Ao
Bracket S o) (E\': % &
(F39-LGF) T o | Olo
©| 0|
il o)
<
L] o HI
. i 9.2 #—-T 2-M5 or M6/ N
iy g 24.85 L | 2485 &
T 3 i 3
2 1 2
A
I EE
< Screw: M5 or M6 >
[Unit: mm]
F3SG-ORAODOODO-30 Series F3SG-ORAOOODO-14 Series
Dimension A C1+18 Dimension A C2+48
. . 4-digit number of the type name . . 4-digit number of the type name
Dimension C1 (Protective height) Dimension C2 (Protective height)
Dimension D C1-50 Dimension D C2-20
Dimension P 20 Dimension P 10
Protective height | Number of Standard Dimension F Protective height | Number of Standard Dimension F
(C1) Fixed Brackets *1 (C2) Fixed Brackets *1
0190 to 1230 2*2 1000 mm max. 0160 to 1200 2*2 1000 mm max.
1310 to 2270 3 1000 mm max. 1280 to 2080 3 1000 mm max.
2350 to 2510 4 1000 mm max.
*1. The number of brackets required to mount either one of emitter and receiver.
*2. Mounting an emitter or receiver with one bracket is possible for the models of protective height of 0160 to 0270. In this case,
locate this bracket at half the Dimension A (or at the center of the sensor length).
LL‘E:\ Refer to Safety Light Curtain F3SG-R Series User's Manual for dimensions of side mounting.
19 Quick Installation Manual
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=) =» |MountinngeamAIignment| =) | Operation check ‘

HEMounting
1. Loosen the screw.

Hexagon socket head

cap screw (M3 x 15) Check

position

hook

Mount

2. Lightely tighten the screw.
<Backside mounting> <Side mounting>

Optical surface Optical surface
of F3SG-RA of F3SG-RA

Fixed Bracket
Fixed Bracket

Slide the hook
in the groove

3. Adjust the mounting position and secure the bracket.

<Backside mounting> <Side mounting>

Adjust the bracket
to mounting position

Adjust the bracket
to mounting position

Tightening torque:
2.0 Nem (recommended)

4. Secure the bracket to the wall.
<Backside mounting>

LWL

> Screws to mount the brackets to the wall are not included.

F3SG-RA
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Check
position

O

=
5]
c
2

O

Align
beams

Setting with DIP Switch | mp = | Mounting/Beam Alignment | =) | Operation check

12-2. Mounting with Standard Adjustable Brackets (F39-LGA)

HEDimensions

(Check position)

[Backside mounting]

Standard Adjustable

Bracket
(F39-LGA)

Standard Adjustable

Bracket
(F39-LGA)

¢

el
50.35

1

&

=
i bd LR
{f
i
150 max

i

i
i

7,

i

i
150 max

gl

F3SG-ORAOMONODO-30 Series

OH—e 70,

H¢

84
72

'9.2

24.85 pd Ll

i
!

Dimension A

C1+18

Dimension C1

4-digit number of the type name

(Protective height)

21

2-M5 or M6 3
£
RcY 3
] N
E|E
E|E
<o
il
8|8 @
Z|2
9.9
22
2e LL
g8«
oo
aeE) ®
N
0|0
o
N~
2-M5 or M6 / é
o, 2485 S
] 2
28 e
< Screw: M5 or M6 >
[ Unit: mm]
F3SG-ORAOOODO-14 Series
Dimension A C2+48

Dimension C2

4-digit number of the type name

(Protective height)

*1. The number of brackets required to mount either one of emitter and receiver.

*2. Mounting an emitter or receiver with one bracket is possible for the models of protective height of 0160 to 0270. In this case, locate

this bracket at half the Dimension A (or at the center of the sensor length).

{l\(ﬂ Refer to Safety Light Curtain F3SG-R Series User's Manual for dimensions of side mounting.

Dimension D C1-50 Dimension D C2-20
Dimension P 20 Dimension P 10
Protective height Nymber of Standard Dimension F Protective height Nlumber of Standard Dimension F
(C1) Adjustable Brackets *1 (C2) Adjustable Brackets *1
0190 to 1230 2*2 1000 mm max. 0160 to 1200 2*2 1000 mm max.
1310 to 2270 3 1000 mm max. 1280 to 2080 3 1000 mm max.
2350 to 2510 4 1000 mm max.

F3SG-RA
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=) =» |MountinngeamAIignment| =) | Operation check ‘

HEMounting and Beam Alignment
1. Loosen the screws and adjust the angle.

hexagon socket head
cap screw (M3 x 15)

Check
position
hexagon socket head
cap screw (M3 x 15)

hook

O

=
5]
c
2

2. Lightely tighten the screw.

O

<Backside mounting> <Side mounting>
Optical surface Optical surface Align
of F3SG-RA of F3SG-RA beams

Adjustable Adjustable
Bracket Bracket

3. Adjust the mounting position and secure the bracket.
<Backside mounting> <Side mounting>

Tightening torque:
2.0 N*m (recommended)

4. Secure the bracket to the wall.
<Backside mounting> <Side mounting>

¢ cC ¢
& C@@\ C%;

:6’1 Screws to mount the brackets to the wall are not included.
)

F3SG-RA
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=
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c
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Setting with DIP Switch | mp =» | Mounting/Beam Alignment | =) | Operation check

5. Perform beam alignment according to the indicators.

<Emitter> <Receiver>

o

- Angle adjustment range: +15°

the blanking function.

L —TOP(Blue)

A4

RECEIVER

& STB(Green)

=H— BTM(Blue)

<Receiver> <Receiver>

L —TOP(Blue)

RECEIVER

— STB(Green)

z— BTM(Blue)

Q‘_ - When using the blanking function, perform beam alignment again to illuminate the Stable-state indicator (STB, green) after setting

- It is recommended to use the Light Level Monitoring with the Configuration Tool for beam alignment. Refer to Safety Light Curtain
Configuration Tool for Model F3SG (SD Manager 2) User’s Manual for more information.

6. Securely tighten the remaining screws.

<Backside mounting>

<Side mounting>

Al
|£'“‘,IjQ

Tightening torque:
2.0 Nem (recommended)

<Enlarged view>

Hexagon socket head
cap screw (M3x15)

F3SG-RA
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Setting with DIP Switch | = = | Mounting/Beam Alignment | =) | Operation check

13. Operation Check

After setting with DIP Switch, wiring, mounting and beam alignment are done, check the operation of the
F3SG-RA. Attach the included Troubleshooting Guide Sticker nearby, if necessary.

% =
TROL SHOOTING [EN] for2

http://www.ia.omron.com/f3sg-r

F3SG-RA
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Suitability for Use

Omron Companies shall not be responsible for conformity with any standards, codes or regulations which apply to the
combination of the Product in the Buyer's application or use of the Product. At Buyer’s request, Omron will provide applicable
third party certification documents identifying ratings and limitations of use which apply to the Product. This information by
itself is not sufficient for a complete determination of the suitability of the Product in combination with the end product,
machine, system, or other application or use. Buyer shall be solely responsible for determining appropriateness of the
particular Product with respect to Buyer’s application, product or system. Buyer shall take application responsibility in all
cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR PROPETY OR IN LARGE
QUANTITIES WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE
RISKS, AND THAT THE OMRON PRODUCT(S) IS PROPERLY RATED AND INSTALLED FOR THE INTENDED USE
WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

See also Product catalog for Warranty and Limitation of Liability.

OMRON Corporation Industrial Automation Company (Manufacturer)

Shiokoji Horikawa, Shimogyo-ku, Kyoto, 600-8530 JAPAN ) .
Contact: www.ia.omron.com

Regional Headquarters

B OMRON EUROPE B.V. (Representative and Importer in EU) BOMRON ASIA PACIFIC PTE. LTD.
Wegalaan 67-69, NL-2132 JD Hoofddorp No. 438A Alexandra Road # 05-05/08 (Lobby 2),
THE NETHERLANDS Alexandra Technopark,
Tel: (31)-2356-81-300 / FAX: (31)-2356-81-388 Singapore 119967
Tel: (65) 6835-3011 / Fax: (65) 6835-2711
B OMRON ELECTRONICS LLC HOMRON (CHINA) CO., LTD.
2895 Greenspoint Parkway, Suite 200 Room 2211, Bank of China Tower,
Hoffman Estates, IL 60169 U.S.A. 200 Yin Cheng Zhong Road,
Tel: (1) 847-843-7900/Fax: (1) 847-843-7787 PuDong New Area, Shanghai, 200120, China

Tel: (86) 21-5037-2222 / Fax: (86) 21-5037-2200

In the interest of product improvement, specifications are subject to change without notice.
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F3SG-REEIREIDMICIE. BT REMBS)EHMARL TILEW, HHMOBIREICEEY SIS 0

BENALEFEST. ERGEASBADNHYET,

SN BBOBERES L, BEAELEESEREL THLBBOBIREMNMELT 52F TORBMTY . BBOISEFRREEE#TRE
@ LTLEEW, Tz, EBOEERBICELEATONE SH. EHMICHERL TILEW,

11-1.1SO 13855/EN ISO 13855 = & A2 RLEHDEER
BHITYPHEASTEEERT S5

S=KXT+C--- (1) R4 IEEES
- SR IREE < -l
CKRHEI Y FAOBARE

- THER & F3SG-RD A SHICE RS

- C: F3SG-ROFT/MREWIAMN 5 ETE S B nEEEE

fEIRIR

B/IVEHYES 40mm DR T LOEHEH

K=2,000mm/s, C=8x(d — 14mm) &L T, () RZEFAL TFHEL
9,

S=2,000mm/s X (Tm + Ts) + 8 X (d — 14mm)

- S=RLEEE (mm)

- Tm=HW OGS (s)

- Ts=F3SG-RMDON—OFFA DL ZHEE (s)

- d=F3SG-RD &m/MEH YA (mm)

[Et&H]

Tm=0.05s, Ts=0.008s, d=14mm M & & :

S=2,000mm/s X (0.05s + 0.008s) + 8 X (14mm — 14mm)

=116mm --- (2) &

C DETEFERA 100mm KEHEDHE (X, S=100mm &L FETF,

SHEHER M 500mm 2% BB AL, K=1,600mm/s & LT=-ROXTEAELET,
$=1,600mm/s X (Tm + Ts) + 8 X (d — 14mm) --- (3) R

L5 Q@) XOFFEHERA 500mm KEDHZE(E, S=500mm &L FET,

B/MEEYEERED 40mm LY KREVC AT LOEES
K=1,600mm/s. C=850mm &L T. (D XZEEAL THELET,
S=1,600mm/s X (Tm + Ts) + 850 --- (4) =

- S=RLEH  (mm)

s Tm=HE DI EBER  (s)

- Ts=F3SG-RODON—OFFADEZEER  (s)

[&t&H ]

Tm=0.05s, Ts=0.008s D & & :
S=1,600mm/s X (0.05s + 0.008s) + 850mm
=942.8mm

F3SG-RA
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BRETUT7OLAZBA TERY SEEDES

FEEICHEBELFISG-ROBRHET Y TOLAZHZ THBOBREICERET S LEMC I ENTELL
S8. CNEEELTFISGROEEIHIURLEMS #RETIVLENHY FT., TOXTHELL:
REPERES LBHAT Y FHEALRELEXTEEE CTHELEZRLERMS #HEL T, SYXRELEZR

2 S LLARTNERY EFEA,
S=(KXT) + Cro -+ (5) &

- S R iREE

K BREIY 7ADRARE

- T: #48 & F3SG-RD A5G & B Y
cCro: BMHIUT7DLEAZMI THBOBIKREICAKFIELT N ]
EHERICESV-RALR. BEORKRBOESa BT g | REEHS |
U7 LHOBSbIcEY, FTRNSREYET, ] A i
b
ERITY 7 FRALEEA S 300mm £BA BHEE, B ; :
TUTDTFELCHERICHL THALRENTEE A, H
F£9 K=2,000mm/s £ LT, G)XEFALCHELES, 20D vy 30ommA T g
ESHEAERE A 100mm KFEDIHE (X, S=100mm ELFET, .
C DEEFERA 500mm M E HHAIE. K=1600mm/s & LT, 2R
BHELET, COFEKHRD 500mm RFEDHZE L.
$=500mm & LEJ,
RO BET) 7 LROBE b
ggiﬂ 900 ‘ 1000 ‘ 1100 ‘ 1200 ‘ 1300 ‘ 1400 ‘ 1600 ‘ 1800 ‘ 2000 ‘ 2200 ‘ 2400 ‘ 2600
a B AR Cro
2600 0 0 0 0 0 0 0 0 0 0 0 0
2500 400 400 350 300 300 300 300 300 250 150 100 0
2400 550 550 550 500 450 450 400 400 300 250 100 0
2200 800 750 750 700 650 650 600 550 400 250 0 0
2000 950 950 850 850 800 750 700 550 400 0 0 0
1800 1100 1100 950 950 850 800 750 550 0 0 0 0
1600 1150 1150 1100 1000 900 850 750 450 0 0 0 0
1400 1200 1200 1100 1000 900 850 650 0 0 0 0 0
1200 1200 1200 1100 1000 850 800 0 0 0 0 0 0
1000 1200 1150 1050 950 750 700 0 0 0 0 0 0
800 1150 1050 950 800 500 450 0 0 0 0 0 0
600 1050 950 750 550 0 0 0 0 0 0 0 0
400 900 700 0 0 0 0 0 0 0 0 0 0
200 600 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0

FELEEFERFFELFICHLTHIAREZRBL BV, BRET Y 7 LIHO®E S5 900mm REDEE

FEFEFATVEEA,

2 ROELZHEL TEWTER A, a. bFEIE Cro BNERD 2 DDEDHICH H15E. TLER SH &

YRECLBEEBAL TSN,

[Er&HI]

s T: Tm+Ts (s)

- Tm: H4E 0D I ZBERT (s)

- Ts: F3SG-RODON—OFFA D [EZ KR (s)
ca B OBKRBOSEE (mm)

CbRE I 7 LIFOFE (mm)

F3SG-RA
G499 4YAM=LI=aT I

16



17

Tm=0.05s, Ts=0.008s, a=1,400mm, b=1,500mm M & & :
ERE Y. Cro=850mm TY, b A 1,400mm & 1,600mm DREIZdH B71=8. Cro DIEDKZE L b=1,400mm % &
WEJ,
$=2,000mm/s X (0.05s + 0.008s) + 850mm
=966mm
966mm & 500mm ##2 % 571=8. K=1,600mm/s & L THFELET,
S=1,600mm/s % (0.05s + 0.008s) + 850mm
=942.8mm

CORTEHELS=9428mm &, RET Y 7HAEAAMLERT IEEOHEMBLELEL. LYKE
W EHREZREERELET,

BEEMEAEREN 40mm LTOY R T LOERDIGE. BET U THEAARLERT HHADHE
FER S=116mm & Y KELVz8. TLIEH(E S=942.8mm &Y FT,

F/MEEYEERDN 40mm LY XKZFVWS X TLOHEFDIGE. RETY 7HAEAFBEERT DIHEED
HEHR S=9428mm LRIL 8. REEREIE S=9428mm LY FT,

[1\3§ 11-1.1SO 13855/EN ISO 13855/= & 8 H L FEREDFIE R U T FHEAL A EEXT EEE
BHIY 7HEAFREETRIES

K=1,600mm/s, C=(1200-0.4xH) &L T (1) XZFEAL
THELFET,

f=f2L C (& 850mm KRiFICHESELNKSICLTLEE
LY,

$=1,600mm/s X (Tm + Ts) + 1200-0.4 X H BRE | KRREMS
SERLIEH (mm) A

- Tm=HEM DG ERE (s)

- Ts=F3SG-RODON—OFFA DS &K (s) [[ooossooscccccs

- H=F3SG-RDFZEZE (mm) TH

¥

EELHBUTORZEB T LIICLTIEEL,
1000 = H = 15(d -50mm) = Omm

Ffz. HH 300mm( TEBMLUSN TIL 200mm) ZBZ LS ERETVTOTELCYBITDAREEAH D Z &
EYVRITERAVMZERETHILEAHYET,

[&t&H]

Tm=0.05s, Ts=0.008s, d=14mm D & & :

S=1,600mm/s X (0.05s + 0.008s) + 1200-0.4 X 500mm
=1092.8mm

ZETYFERDELIICHEL TLWRIGEEFTy—RADHENSRET Y 7ETOEMLEUTORXMSFHE
LTLEEELY,

L= (F3SG-R D#NEE - BET Y 7 ORI -
1) X P+10
- PRBEIE Y F(mm)
F3SG-4RAOOOO-14 - - - 10mm
F3SG-4RAOOOMO-30 + = = 20mm ‘
BRI | | X RS
{f’z; F3SG-RDAFH BB DL TIE, FISG-R> Y/ —X1— N - .
Y—Xv=a27/NL EBRBLTIIESN, BRHTUT Y7
2
[Fooooooooesesss
H

F—ZADimH SR
IYTETOIHER L
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11-2. ANSIB11.19 [Tk SR IEREDEER

AED F3SG-ROBHET ) 7ICH L TREICRAT S5E. REEHERICSRTEZAICK>TEHESL
E3 8

S=K X (Ts+Tc+Tr+Tbm)+Dpf

- SRR

KBTI Y FTADRAEE (OSHARIKIZ & S HEE{EIX1,600mm/s)

BAERE KL, ANSIBII9METEERSINTVWELA, BRT S KDEZFRET IEIZIE. AXL—
ADEREANEECHOLWIEREZEEL T,

- Ts=HEM D =1L FERT (s)

- Tr=F3SG-RMDON—OFF A D& (s)

CTEEBDI L —X 2B S EHDICET 2HMHEHERORKGEHHE (s)

- Tom=3BMMEFRE (s)

HENTL—FEZREHATLEIBEE. MTom=T L —FEZ2REREM— (Ts+To)l EHYFET, T
L—FEZFZHEZTLAMERIL (Ts+Te) D 20% LU EEBIBERIET DL EHELET,

- Dpf=iB N EE Bk

ANSI DK TlE, Dpf DEHIEUTO&SI1ZHY FET,

Dpf=3.4 x (d - 7.0;: Z Z T d [ F3SG-R O &R/MEHMA (BT : mm)

[E+&1H5I]

K=1,600mm/s, Ts + Tc=0.06s. J L —FE= 2 X EMRM =0.1s.
Tr=0.008s., d=14mm D & & :

Tbm=0.1 — 0.06=0.04s

Dpf=3.4 X (14 — 7.0)=23.8mm

S=1,600 X (0.06+0.008+0.04) + 23.8=196.6mm
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<TiEA C1+18 TiEA C2+48

<tk BRBOUTORT (IRHIE) ~tikc2 BB OUTORT (RHIE)

<ti&D C1-50 sHED C2-20

<t %P 20 <t %P 10
HHIEC) ZEEEEEOH +1 ~H&F HRHIE(C2) ZEEEEEOH +1 ~H&F
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