15

ER

FIB
SENSORS

LASER
SENSORS

PHOTO-
ELECTRIC
SENSORS

MICRO

PHOTO-
ELECTRIC

__ SENSORS.
AREA
SENSORS

LIGHT
CURTAINS

PRESSURE
SENSORS

INDUCTIVE
PROXIMITY
SENSORS

PARTICULAR
SENSORS

SENSOR
OPTIONS

SIMPLE
WIRE-SAVING
UNITS
WIRE-SAVING
SYSTEMS
MEASURE-
MENT
SENSORS

STATIC
CONTROL
DEVICES

ENDOSCOPE

LASER
MARKERS

PLC/
TERMINALS
IAN

MACHINE
INTERFACES
CONSUMPTION
VISUALIZATION
COMPONENTS

FA
COMPONENTS

MACHINE
VISION
SYSTEMS

uy
CURING
SYSTEMS

Selection
Guide

Amplifiers

FT/FDIFR

Fiber Selection FT/FD / FR

[l SUPER QUALITY FIBER SPECIFICATIONS

Type Thru-beam type Reflective type
Item Model No. FT-40, FT-30, FT-S30, FT-S20 FD-60, FD-40, FD-30, FD-S30
Variation of fiber head Within £10 % (Note 2)
Beam axis precision Bea_m 3xis position: Within _i1_50 pn;n +5.906 mil, Beam axis position: Within .i1.50 pn: +5.906 mil,
Inclination of beam axis: Within 2 ° (Note 3) Inclination of beam axis: Within 3 ° (Note 3)
Allowable bending radius R4 mm R0.157 in or more
Bending durability 10 million times or more (Note 4)
Ambient temperature —55to +80 °C —67 to +176 'F (No dew condensation or icing allowed) (Note 5), Storage: =55 to +80 ‘C —67 to +176 'F
Ambient humidity 35 to 85 % RH (Note 5), Storage:35 to 85 % RH
Fiber core Acrylic
% Sheath Polyethylene
‘;" Fiber head Brass (Nickel plated): FT-30/40, FD-40/60, Stainless steel (SUS303): FT-S20/S30, FD-30/S30
Plug ABS
Accessories All fibers: FX-AT? (fiber attachment) 1 pc.
Threaded head fibers: Nuts 2 pcs. (thru-beam type: 4 pcs.) and toothed lock washer 1 pc. (thru-beam type: 2 pcs.)

Notes: 1) Where measurement conditions have not been specified precisely, the conditions used were an ambient temperature of +23 °C +73.4 °F.

2) The value is in standard condition [+23 °C +73.4 °F / 50 % RH, no bending fiber (R50 mm R1.969 in or more) ].
3) The value is based on outer shape of fiber head.
4) It has a repeat flexibility as below.

(Parallel repeat bending characteristics) Number of times bendable:
10 million times

e e S e LTt N
Fiber cable ~ e N
- o (100mm3.937in)y
T/ RS0mm
Fixed LS R1.9691in
N orzzzzzz7777777777 707 77 7 7 777

5) The ambient temperatures are the values for dry conditions. The ambient temperatures will vary for environments with high humidity.
The ambient temperature for environments with high relative humidity of 85 % RH is -55 to +70 °C -67 to +158 °F.
When the ambient humidity is +80 °C +176 °F, the ambient humidity is 35 to 50 % RH.

Il NEW STANDARD FIBER SPECIFICATIONS

Standard Ultra-small diameter
Type :
Thru-beam type Reflective type Thru-beam type
Item Model No. FT-42, FT-31, FT-S21 FD-61, FD-41, FD-31, FD-S31 FT-E13, FT-E23
% 5 Beam axis position (Note 2) Within £150 pm 5.906 mil Within £150 pm 5.906 mil Within £90 pm 3.543 mil
§ g’ Inclination of beam axis (Note 2) Within £2 °© Within £3 °© Within £5 °(Note 3)
Allowable bending radius R2 mm R0.079 in or more: FT-31, FT-S21, FT-E13, FT-E23, FD-41, FD-31, FD-S31 R4 mm R0.157 in or more: FT-42, FD-61
Bending durability 10 million times or more at R10 mm R0.394 in (Note 4)
€ | Protection IP67 (IEC)
% Ambient temperature Effr;(;;sigct;%:)o«gzgf tFO(i\-l? 7%9“,; condensation or icing allowed) (Note 5), (ﬁg gi:v?gon%é:s()ai%; 103r1iciEg allowed) (Note 5),
£ Storage: —40to +70 'C -40to +131 'F
;_% Ambient humidity 35 to 85 % RH (Note 5), Storage: 35 to 85 % RH 35 to 85 % RH, Storage: 35 to 85 % RH
= Fiber core Acrylic
.é Sheath Polyethylene
= Fiber head Stainless steel (SUS303) Stainless steel (SUS303) (Sleeve: SUS304)
Accessories All fibers: 1 fiberlattachment set FX-CT2 (fiber cutter) 1 pc.
Threaded head fibers: Nuts 2 pcs. (thru-beam type: 4 pcs.) and toothed lock washer 1 pc. (thru-beam type: 2 pcs.)

Notes: 1) Where measurement conditions have not been specified precisely, the conditions used were an ambient temperature of +23 °C +73.4 °F.

2) The value is based on outer shape of fiber head.

3) Be careful when handling the fiber as the sleeve is easily bent.

4) When bent back and forth at 180° with 25 g fiber core pulling load (35 g for FT-42 and FD-61)

5) The ambient temperatures are the values for dry conditions. The ambient temperatures will vary for environments with high humidity.
The ambient temperature for environments with high relative humidity of 85 % RH is =55 to +70 °C —67 to +158 °F
(FT-E13/E23: —40 to +60 °C —40 to +140 °F).
When the ambient humidity is +80 °C +176 °F, the ambient humidity is 35 to 50 % RH.



Fiber Selection FT/FD / FR

[l SPECIFICATIONS -
SENSORS
LASER
Type Standard Flexible SENSORS
PHOTO-
Model No FT/FD-B8, FT/FD-FMxo, FT/FD-No, FT/FD-R80, FT/FD-Po, FT-Zo Eéﬁ%@g
Item ’ FT/FD-So, FT/FD-To, FT/FD-Vo (excluding tough flexible fiber and chemical-resistant fiber) T ——
PHOTO-
' ' R25 mm R0.984 in or more : ELRCTRG
Alleslels e meliug, rzelve [Sleeve of a head with sleeve: R10 mm R0.394 in or more (Note 2)] R4 mm RO.157in or more
AREA
L ) SENSORS
' - 1 million times or more (at R10 mm R0.394 in, FT-P40/P2 and
el LAl FD-P40/P2: at R4 mm R0.157 in) o
CURTAINS
—40 to +70 °C —40 to +158 °F o o
—40 to +70 °C —40 to +158 °F —_
: FT-SFM2SV2: —20 to +70 °C —4 to +158 °F ° © PRESSURE /
Ambient temperature FT-V22, FD-SFM2SV2: —20 to +60 °C —4 to +140 °F (FT'ZBD' FT-P60, FT-PS1, >
’ y N -P50: °C — ° SENSORS
FT-V41, FD-V41, FT-V10: —40 to +60 °C —40 to +140 °F FD-P60, FD-P50: 40 to +60°C —40 to +140 °F ==
INDUCTIVE
Ambient humidity 35 to 85 % RH (No dew condensation or icing allowed) SEReoR
Fiber core Acrylic PARTICULAR
SENSORS
Sheath Polyethylene (FT-V22: Polyolefin) Vinyl chloride (FT-PS1: Polyethylene, FD-P2: Vinyl chloride and polyurethane)
= SENSOR
2 Brass (Nickel plated) ) OPTIONS
£ FT-SFM2L/T80/SFM2/SNFM2/SFM2SV2/V22/V41, Stainless steel (SUS)
s | FD-T80/T40/S80/SNFM2/SFM2SV2/V41 and sleeve: FT/FD-P80, FT-P60: Brass (Nickel plated) MR SuG
Fiber head Stainless steel (SUS) Case of FT-Z80: Polycarbonate TS
FT-FM10L: ABS, Lens of FT-FM10L/SFM2L/V10: Acrylic Lens of FT-Z8H/Z8E, Front film of FT-Z8: Polyester WRESAING
FT-V10: Stainless steel (SUS) and Polycarbonate SYSTENS
All fibers: 1 fiber attachment set All fibers: 1 fiber attachment set. (excluding FT-P80 and FD-P80) MEASURE-
A ies (Note 3 Free-cut type fibers: FX-CT2 (fiber cutter) 1 pc. Free-cut type fibers: FX-CT2 (fiber cutter) 1 pc. (FT/FD-P80: FX-CT1 1 pc.) g”E,Q‘STORS
coessories (Note 3) Threaded head fibers: Nuts 2 pcs. (thru-beam type: 4 pcs.) Threaded head fibers: Nuts 2 pcs. (thru-beam type: 4 pcs.) and toothed —
and toothed lock washer 1 pc. (thru-beam type: 2 pcs.) lock washer 1 pc. (thru-beam type: 2pcs.), FT-Z80: 1 set of mounting screw EIE)A,\)E%%L
Notes: 1) Where measurement conditions have not been specified precisely, the conditions used were an ambient temperature of +23 °C +73.4 °F.
2) Sleeve part of side-view fiber cannot be bent. ENDOSCOPE
3) The five types of attached fiber attachments (FX-AT2/AT3/AT4/AT5/AT6) described in this catalog are for use only with the FX-100/300/311/410/500
series. Only one of these five fiber attachments is provided with each fiber. Refer to “Accessories” on p.70 for details. LASER
NARKERS
%%(MNALS
Type Sharp bending
ltem Model No. FT/FD/FR-Wo MACHINE
INTERFACES
Allowable bending radius R1 mm R0.039 in or more (FD-WG4/WSG4: R2 mm R0.079 in or more, Sleeve of FD-W44: R10 mm R0.394 in or more) B
) VISUALIZATIO
Ambient temperature —40 o +60 °C 40 to +140 °F (FT-WA30/WA8/WKV8: —40 to +55 °C —40 to +131 °F, FD-WL48: -20 to +60 °C 4 to +140 °F, FR-WKZ11: 25 to +55 °C ~13 to +131 °F) CIOMPHNENITSN
Ambient humidity 35 to 85 % RH (No dew condensation or icing allowed) E‘(\)MPONENTS
Fiber core Acrylic MACHINE
VISION
Sheath Polyethylene SYSTEMS
© Stainless steel (SUS) (including sleeve) g\L/JRlNG
g FT-W8/W4, FD-W8/W44/WG4: Brass (Nickel plated), Case of FT-WR80(L): Die-cast zinc alloy (Nickel plated), Case of SYSTEMS
g FT-WA30/WA8/WZ8u, FT/FD-WZo(HB), Case of FR-WKZ11, Case and prism of FD-WL48, Lens of FT-WS8L and
Fiber head Resin part of FT-WKV8: Polycarbonate, Lens of FT-WA30/WA8: Norbornene resin, Lens of FT-WZ8H/WZ8E, Reflector
of FT-WZ8E, Prism of FT-WKV8 and FT/FD-WZ4/WZ7: Acrylic, Reflector of FT-WZ8: Polycarbonate, Case of FD-WL41:
Heat-resistant ABS, Front film of FD-WL41: Polyester, Lens of FD-WKZ1: Optical glass, Lens of FR-WKZ11: Crown glass Seledion
(BK7), Inner pipe of FT/IFD-WZo(HB): Stainless steel (SUS304). uide
All fibers: 1 fiber attachment set and FX-CT2 (fiber cutter) 1 pc.
Threaded head fibers: Nuts 2 pcs. (thru-beam type: 4 pcs.) and toothed lock washer 1 pc. (thru-beam type: 2 pcs.) Amplifiers

Accessories (Note 2)

FT-WA30: 0.5 x 32 mm 0.020 x 1.260 in seal type slit mask 2 pcs.

FT-WAS8: 0.5 x 12 mm 0.020 x 0.472 in seal type slit mask 2 pcs. and 1 x 12 mm 0.039 x 0.472 in seal type slit mask 2 pcs.
FT-WZ80, FT/FD-WZ4(HB): 1 set of mounting screw

FD-WKZ1: MS-FD-2 (fiber mounting bracket) 1 pc.

FR-WKZ11: MS-FD-2 (fiber mounting bracket) 1 pc, RF-13 (reflective tape) 1 pc.

Notes: 1) Where measurement conditions have not been specified precisely, the conditions used were an ambient temperature of +23 °C +73.4 °F.
2) The five types of attached fiber attachments (FX-AT2/AT3/AT4/AT5/AT6) described in this catalog are for use only with the FX-100/300/311/410/500
series. Only one of these five fiber attachments is provided with each fiber. Refer to “Accessories” on p.70 for details.

FTIFDIFR
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Fiber Selection FT/FD / FR

[l SPECIFICATIONS
Special use
Type
Wide beam Array Narrow beam, Wafer mapping High precision
Vodel No FT-A8/A30 FT-AFM2/AFM2E F e WKV FD-EG1/EG2/EG3
: FD-A15 (Note 3) FD-AFM2/AFM2E FD-G4/G6

Iltem

FR-KZ21/KZ21E

Allowable bending radius

FT-A30/A8: R10 mm
R0.394 in or more
FD-A15: R25 mm
R0.984 in or more

R25 mm R0.984 in or more

R25 mm R0.984 in or more

FT/FR-KV1,
FR-KZ21/ KZ21E:

R10 mm R0.394 in or more

FD-EG2/EG3: R10 mm
R0.394 in or more
FD-G4/G6/EG1: R25 mm
R0.984 in or more

FT-A30, FD-A15: -40 to +60 °C
-40 to +140 °F

—40 to +60 °C -40 to +140 °F

—20 to +60 °C -4 to +140 °F

ST EEPEETR FT-A8: 40 to +70 °C —40t0 +70 °C -40 o +158 °F <FT-WKV81 -40to +55 °C > <FD-G4: 4010 +70°C—40fo +158 °F, )
40 to +158 °F —40to +131°F FD-G6: 4010 460 °C 40 0 +140 °F
Ambient humidity 35 to 85 % RH (No dew condensation or icing allowed)
Fiber core Acrylic
g Sheath Polyethylene Polyolefin (FD-G4/G6: Polyethylene)
§ Polycarbonate Brass (Nickel plated) S'-t:'i‘zilﬁ“sosfbsgs“:l”ésfgjn)’ Poleerbonat Brass (Nickel plated)
Fiber head <|L:eD“;$;F LpSiA0and > Liquid crystal polymer (Er?ssn? OFRIGRAKDAE NS, ACWHC) [FD-G6: Stainless steel (SUS)]

Accessories (Note 2)

Al fibers: 1 fiber attachment set and
FX-CT2 (fiber cutter) 1 pc.
FT-A30: 0.5 x 32 mm 0.020 x 1.260 in
seal type slit mask 2 pcs.

FT-A8: 0.5 x 12 mm 0.020 x 0.472 in
seal type slit mask 2 pcs. and
1x12mm 0.039 x 0.472 in
seal type slit mask 2 pcs.

All fibers: 1 fiber attachment set

Free-cut type fibers: FX-CT2 (fiber cutter) 1 pc.
Threaded head fibers: Nuts 2 pcs. and toothed lock washer 1 pc.
FR-KV1: Reflector 1 pc, M1.4 (length: 1.6 mm 0.063 in) stainless steel (SUS) mounting screw 4 pcs.
FR-KZ21/KZ21E: RF-003 (reflector) 1 pc, MS-FD-2 (fiber mounting bracket) 1 pc.

Notes: 1) Where measurement conditions have not been specified precisely, the conditions used were an ambient temperature of +23 °C +73.4 °F.
2) The five types of attached fiber attachments (FX-AT2/AT3/AT4/AT5/AT6) described in this catalog are for use only with the FX-100/300/311/410/500
series. Only one of these five fiber attachments is provided with each fiber. Refer to “Accessories” on p.70 for details.
3) The FT-WAB8/WA30 is in the “Sharp bending type” section of the previous page.

- Special use
pe
y Ultra-small diameter Convergent reflective Metal-free Tough flexible
FT/FD-E12/E22 (Note 4) FT-41
Model No.| FD-EN500S1 FD-L4o FD-G60 P e1X
FD-ENM1S1 FD-G40

ltem

Allowable bending radius

FT-E12/E22: R5 mm R0.197 in or more (Note 2)
FD-E12: R10 mm R0.3% in or more (Note 2)
FD-E22/EN500S1/ENM1S1:

R25 mm R0.984 in or more (Note 2)

R10 mm R0.394 in or more

FD-LA3IL45/LAT: R4 mm RO.157 in or more,
FD-L45A/L46: R25 mm R0.984 in or more

R25 mm R0.984 in or more

R10 mm R0.394 in or more

FT-E12/E22, FD-E22: -40 0 +70 °C
-40to +158 °F
FD-E12: 40 to +60 °C

FD-L43/L45/L45A: 0 to +70 °C
+32 10 +158 °F
FD-L41/L44/L44S/L46: 40 to +60 °C

40 to +60 °C 40 to +140 °F

Ambient temperature 40 to +140 °F 0104140k | ~2010 +70 °C 40 to +140 °F <FD-P81X: jg :g :17?8 E:F>
FD-EN500S1/ENM1S1: -20 to +60 °C | FD-L4: -40 to +70 °C —40 to +158 °F
—410+140 °F | FD-L47: =20 to +70 °C 4 to +158 °F
Ambient humidity 35 to 85 % RH (No dew condensation or icing allowed)
Fiber core Acrylic
) Polyethylene [FT-P81X: Vinyl chloride,
ety Polyolefin Polyethylene Protective tube: Stainless steel (SUS)]
IS FD-L41/L43/L45/L45A/L4T:
5 Heat-resistant ABS
g Case of FD-L4/L46: ABS PPS FT-P81X. FD-PBIX
i Case of FD-L44IL44S: Polycarbonate, ! _ T P el
Fiber head Bra§s (N'Ckel plated) ase Qi opanone s Nut: Polyamide resin, Brass (Nickel plated)
[Sleeve: Stainless steel (SUS)] Slit of FD-L44S: Stainless steel (SUS304), Flat her: Ureth bb FD-G6X: Stainl teel (SUS
Lens of FO-L4L43IL44ILA4SILA5ILA5ALaT: ||| F1at washer: Urethane rubber || FD-G6X: Stainless steel (SUS)
Acrylic, Front film of FD-L41: Polyester, Lens
of FD-L46: Norborene resin

Accessories (Note 3)

All fibers: 1 fiber attachment set
Threaded head fibers: Nuts 2 pcs.
(FT-E12/E22: 4 pcs.) and toothed lock
washer 1 pc. (FT-E12/E22: 2 pcs.)

All fibers: 1 fiber attachment set and
FX-CT2 (fiber cutter) 1 pc.
FD-L4: M2.6 (length 12 mm 0.472 in)
screws with washers 2 pcs.
and Nuts 2 pcs.

All fibers: Fiber attachment 1 set.
FX-CT2 (fiber cutter): 1 pc.

Nuts 2 pes. (FT-41: 4 pcs.) and flat
washers 2 pcs. (FT-41: 4 pcs.)

Allfibers: 1 fiber attachment set, Nuts
2 pes. (FT-P81X: 4 pcs.) and
toothed lock washer 1 pc.
(FT-P81X: 2 pes.)

FD-G6X: FX-CT2 (fiber cutter) 1 pc.

Notes: 1) Where measurement conditions have not been specified precisely, the conditions used were an ambient temperature of +23 °C +73.4 °F.
2) Sleeve part cannot be bent.

3) The five types of attached fiber attachments (FX-AT2/AT3/AT4/AT5/AT6) described in this catalog are for use only with the FX-100/300/311/410/500
series. Only one of these five fiber attachments is provided with each fiber. Refer to “Accessories” on p.70 for details.

4) FT-E13/E23 is described in p.75, "New Standard Fibers".



Il SPECIFICATIONS

Fiber Selection FT/FD / FR

Type

Special use

Leak liquid detection

Liquid detection

ltem Model No.

FD-F705 (Note 2)

FT-F902 (Note 2)

FD-FA90

Allowable bending radius

Protective tube: R20 mm R0.787 in or more
Fiber cable: R4 mm R0.157 in or more

R10 mm R0.394 in or more

Bending durability

Fiber cable: 1 million times or more (at R4 mm R0.157 in)

Ambient temperature

-20 to +50 °C —4 to +122 °F (Note 3)

200 +60 °C 4 to +140 °F (Note 3)

4010 +70 °C ~40 10 +158 °F (Note 3)

Ambient humidity 35 to 85 % RH (No dew condensation or icing allowed)
Fiber core Acrylic
S | Sheath Vinyl chloride (Protective tube: Fluorine resin) Polyethylene
[}
© . . .
s Outer casing: Fluorine resin, . i
Fiber head Interior: Heat-resistant ABS, Egs?ﬁ:.lzeat resistant ABS Enclosure: ABS
Acrylic, Brass (Nickel plated) ’ Y

Accessories (Note 4)

1 fiber attachment set,
FX-CT2 (fiber cutter) 1 pc.,
MS-FD-F7-1 (SUS mounting
bracket) 1 pc., MS-FD-F7-2
(PVC mounting bracket) 1 pc.

1 fiber attachment set, FX-CT2
(fiber cutter) 1 pc., Tying band

2 pcs.,

(Max.tying diameter: @80 mm 3.150 in)

1 fiber attachment set, FX-CT2
(fiber cutter) 1 pc., Tying band
2 pcs., Anti-slip tube 2 pcs.

Type

Special use

Liquid detection

ltem Model No.

FD-F8Y

FD-HF40Y FD-F41Y

FD-F4o, FD-F41

Allowable bending radius

Protective tube: R40 mm R1.575 in or more
Fiber: R15 mm R0.591 in or more

Protective tube: R20 mm R0.787 in or more
(Do not bend approx. 17 mm 0.669 in length from the tip)
Fiber: R10 mm R0.394 in or more

R10 mm R0.394 in or more

Bending durability

Ambient temperature

—40to +125 °C -40 fo +257 °F (Note 3)

~4010+105°C 4010 221 °F (Nofe 3) (Note5) | 4010 +70 °C~40 fo +158 °F (Note 3)

—40to +100 °C -40 fo +212 °F (Note 3)

Ambient humidity 35 to 85 % RH (No dew condensation or icing allowed)
Fiber core Polycarbonate
S | Sheath . Polyethylene
§ Polypropylene PFA (ﬂuorineproelé,;t)h {slzgsrsgr::w:2$hét2=)-F41Y only) .
Fiber head (Protective tube: Fluorine resin) (Protective tube: Fluorine resin) (Lerl:’s?ll);eo}tl;s::glodneate)

Accessories (Note 4)

1 fiber attachment set
FX-CT2 (fiber cutter) 1 pc.

1 fiber attachment set
FX-CT3 (fiber cutter) 1 pc.

1 fiber attachment set,
FX-CT2 (fiber cutter) 1 pc.
Tying band, 4 pcs.
Anti-slip tube 2 pcs.

Notes: 1) Where measurement conditions have not been specified precisely, the conditions used were an ambient temperature of +23 °C +73.4 °F.
2) For FD-F705, use the FX-500 series or FX-301-F7. For FT-F902, use the FX-500 series or FX-301-F.

3) Liquid being detected should also be kept within the rated ambient temperature range.
4) The five types of attached fiber attachments (FX-AT2/AT3/AT4/AT5/AT6) described in this catalog are for use only with the FX-100/300/311/410/500
series. Only one of these five fiber attachments is provided with each fiber. Refer to “Accessories” on p.70 for details.
5) The ambient temperature is measured in dried condition. If using the products in a high humidity environment, ambient temperature differs.

The ambient temperature is 40 to +85 °C 40 to +185 °F when using or storing the products at a high humidity of 85 % RH.
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79 Fiber Selection FT/FD / FR

Il SPECIFICATIONS

FIBER
SENSORS
LASER
SENSORS - Environment resistant
. ype .
ELECTRE Heat-resistant
SENSORS
MICRO FT/FD-Ho
o aro: Model No.
sEnsors  Item 350 °C 662 °F type | 300 °C 572 °F type | 250 °C 482 °F type | 200 °C 392 °F type | 180 °C 356 °F type | 130 °C 266 °F type
AREA . ) R25 mm R0.984 in or more
SENSORS
AIEEID el FECIES (FT-H20W-M1, Sleeve of a head with sleeve: R10 mm R0.394 in or more, FT-H20-Jo/VJo: R18 mm R0.709 in or more)
LIGHT o o -20t0 +250 °C 4 to +158 °F o o
CURTAINS . —60 to +350 cC —60 to +300 DC (Ordinary temperature ide: —60 to +200 DC —60 to +180 oC _60 to +130 °C
_____ Ambient temperature —76 to +662 °F =76 10 +572 °F | 5010470 °C -4 to +158 ) —76 to +392 °F —76 to +356 °F _76 to +266 °F
PRESSURE / (Note 2, 3) (Note 2, 3) (Note 3) (Note 3) (Note 3, 5)
SENSORS
———  Ambient humidity 35 to 85 % RH (No dew condensation or icing allowed)
INDUCTIVE
ng,@g{g Fiber core Multi-component glass (Note 4) Silicone Acrylic
PARTICULAR i Ssi{i{x?ne ool
nside Stainless steel
SENSORS (SUS) spiral tube
SENSOR Stainless steel (SUS) o
OPTIONS Sheath FT-H20W-M1: Fluorine resin Fluorine resin
(Plug of FD-H25-L43/L45: Polyamide, Brass) Heat-resistant part of
SINPLE © FD-H20-21, FT-H20-JaVJz:
VIRESHING o Stainless steel (SUS)
©
WIRE-SAVING = Brass (Nickel plated)
SYSTENS FD-H20-21:
—— Stainless steel (SUS) e
MEASURE- Stainless steel (SUS) .
SENIENT Fiber head Enclosure of FD-H25-L43/L45: Heat-resistant resin Prism of Stainless steel ~ Brass
Prism, lens: Crown glass (BK7) FT-H20-VJo: Glass (SUS) (Nickel plated)
cone Lock nut of FT-H20-JoV:
DEVICES Polybutylene terephthalate
ENDOSCOPE FD-H25-L43/L45, FT-H20-Jo/VJo, FT-H20W-M1, FD-H18-L31 and FT-H13-FM2: 1 fiber attachment set
Free-cut type fibers: FX-CT2 (fiber cutter) 1 pc.
user  Accessories (Note 6) Threaded head fibers: Nuts 2 pcs. (thru-beam type: 4 pcs.) and toothed lock washer 1 pc. (thru-beam type: 2 pcs.)
MARKERS FT-H20-Jo/VJo: M4 x 0.7 nut (Polycarbonate) 2 pcs.
M4 spring washer 2 pcs.
PLC/
TERMINALS
Environment resistant
HUMAN Type
pTRCHNE Chemical-resistant Vacuum-resistant
covsuieToy Item Model No. FT-HL80Y/L80Y/V80Y/Z802Y FT/FD-H30-oV
VISUALIZATION
—COPOET  Allowable bending radius R30 mm R1.181 in or more (FT-Z802Y: R25 mm R0.984 in or more) R18 mm R0.709 in or more
COMPONEN% —40 to +70 °C —40 to +158 °F ~30 to +300 °C
—————  Ambient temperature FT-Z802Y: 0 to +60 °C +32 to +76 °F —22 to +572 °F
MAGHING FT-HL80Y: —40 to +115 °C —40 fo +239 °F (Note 3)
SYSTEMS
w Ambient humidity 35 to 85 % RH (No dew condensation or icing allowed)
CURING
SYSTEMS Fiber core Acrylic Multi-component glass (Note 4)
Tg Sheath Protection tube: Liner + braid tube [Stainless steel (SUS)]
% Protective tube: Fluorine resin Socket plug: Joint, Mounting cap nut; Stainless steel (SUS)
Sheath: Polypropylene
5 = Stainless steel (SUS)
lecti ) ~ . ; .
i Fiber head (Sheath of FT-Z802Y: Fluorine resin) (Lens of FD-H30-KZ1V/L32V: BK7 crown glass)
. 1 fiber attachment set FT-H30-M1V: Nut 4 pcs., Toothed lock washer 2 pcs.
ampifirs  Accessories (Note 6) FX-CT2 (fiber cutter) 1 pc. FD-H30-KZ1V: MS-FD-2 (Fiber mounting bracket) 1 pc.
Notes: 1) Where measurement conditions have not been specified precisely, the conditions used were an ambient temperature of +23 °C +73.4 °F.
FTIFDIFR 2) If the fiber is used below —30 °C —22 °F, its maximum resistable temperature drops to +200 °C +392 °F. If the side-view lens FX-SV1 is put on the fiber
head, the allowable maximum temperature drops to +300 °C +572 °F. (The ambient temperature range of FX-SV1 is from —60 to +300 °C 76 to
+572 °F.)

3) The ambient temperature of heat-resistant 350 °C 662 °F type, 300 °C 572 °F type, 200 °C 392 °F type and 180 °C 356 °F type fibers are the value in
dry condition. In humid environment, the ambient temperature differs. (For a high humidity of 85 % RH, the ambient temperature is 0 to +40 °C +32 to
+104 °F.)

4) If the fiber material is quartz glass or multi-component glass, keep it away from vibration or impact.

5) The normal temperature for continuous usage or storage should be —60 to +150 °C —76 to +302 °F.

6) The five types of attached fiber attachments (FX-AT2/AT3/AT4/AT5/AT6) described in this catalog are for use only with the FX-100/300/311/410/1500
series. Only one of these five fiber attachments is provided with each fiber. Refer to “Accessories” on p.70 for details.
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. PRECAUTIONS FOR PROPER USE Refer to General precautions_ EIEBlEgoRS
LASER
. . . Mounting array fiber FT/FD-AFM2(E SENSORS

* Never use this product as a sensing device g y (E) -
for personnel protection. » Using M3 screws, the tightening M3 screws proro.

« In case of using sensing devices for torque should be 0.58 N'm or less. e
personnel protection, use products which PHOTO.
meet laws and standards, such as OSHA, SENSORS
ANSI or IEC etc., for personnel protection AREA
applicable in each region or country. SENSORS

\(-)‘SE'ITAINS
Mounting
PRESSURE /
* The tightening torque must not exceed the values given A s
below. Mounting convergent reflective fiber hoUCTIE
Mounting with a nut (threaded head type) <FD-L41/ FD-L43 | FD-L45 | FD-L45A | FD-L44 | FD-L44S | FD-WL41> 7:5:;":;
- - * Mount the fiber head using M3 M3 countersunk  SESORS
Tightening torque countersunk head screws (purchase B (s | s
M3 0.39 N'm separately). The tightening torque t separately. OPTIONS
058 N should be 0.3 N-m or less wee
. ‘m - IRE-SAVIN
FT-41 and FD-G40: 0.15 N-m or less, g%rGF,\? i L45‘°|" the to:jq]lfe SFrI')OLI’_l%b?t UNTS
‘ / M4 350 °C 662 °F heat-resistant fiber and : m or less, and tor - o WRESAING
FT-H20W-M1 and FT-H30-M1V: 0.98 N-m should be 0.5 N-m or less). SYSTENS
Note: The upper figure is for FD-L43. MEASURE-
0.98 N'm The same mounting method can be applied e RS
Mg FD-G60: 0.5 N-m or less, 350 °C 662 °F to FD-L41, FD-L44, FD-L44S, FD-L45, =
bl heat-resistant fiber: 1.96 N-m FD-L45A, FD-L47 and FD-WL41. st
DEVICES
M14 1.47 N'm <FD-WL48> _—
. . » Mount the fiber head using M2 countersunk
Mounting with a set screw M2 countersunk head screw head screw LASER
Purchase MARKERS
Set screw (cup point) (purchase separately). The (separately.)
M3 or less tightening torque should be 1 o PLC|
0.15 N-m or less. The hole in ) .7mm ¢0.067 in hole N TERMINALS
o which the boss on the bottom 2SI ST
Tightening torque: 0.29 N-m or less face is inserted should be 0.118in m%%gwfcgs
< FT-SFM2L: 0.19 N-m > 21.7 mm 20.067 in and 0.8 mm
N FT-H20W-M1: 0.49 N-m 0.031 in or more, deep. CORINTON
| e
« Fibers for which the tightening section has been specified <FD-L46> A
should be fixed at £ mm from the tightening section tip. M3 pan CONPONENTS
. » Mount the fiber head using M3 pan head screw —
- - - - - - == | pirohace |
!—IO\_Never, for FT-K8, FT KV_8, F'I_' WKV_8, FT-V10 and FT-H20-VJo ¢ head screws (purchase separately). (Purchase ) wg%uNE
indicates the range over which tightening cannot be done. The tightening torque should be 0.5 e separately. SYSTEMS
Set screw (cup point) N-m or less. - ‘ g\L/JRING
i i i SYSTEMS
M3 or less Model No. £ (mmin) | Tightening torque
% B FD-SNFM2
i FT-WS4 25 « The fi I/} M3 set screw
. 0.29 N'm e fiber head can be mounted !
77 7 FT-WS8 0.098 by using M3 set screw (purchase o é;‘““p point) T
FT-WSsL separately), as shown in the right 8 [ (puse ! Guide
FT-PS1 30.118 0.1N'm figure. The tightening torque should T ) P/
4 (Note) be 0.5 N-m or less. A
<FT-K8, FT-KV8, > FD-E12 0157 0.29 N'm mpliiers
FT-WKVS, FT-V10 FT-V22 0
Tghening FT-V41, FD-V41 | (o) | 0.19N'm <FD-L4>
set prohibitezd range FT-SFM2SV2 . M2.6
et screw [t —= . .
(cup point) M3 or less 4 i * Mount the fiber head using (length: _12 mm 0.472/in]
| FD-EG1 003 | 029 N'm M2.6 (length: 12 mm 0.472 somvvi s
FT-WV42 15 0.29 N-m in) screws with washers (Accessory)
FD-WV42 0.591 ) (accessory). The tightening
FD-SFM2SV2 702% | 0.34 N'm Itg;c;ue should be 0.3 N-m or
FT-KV1 200.787 0.19 N'm
<FT-H20-VJo> FT-KV8, FTWKV8 | 13
Tightening FT-V10 0.512 0.3N'm
M3 set .screw prohibited range FT-K8 120472
(cup point)
N FT-H20-VJ50 7.5
""" e D FTH20VJ80 [ 0205 | 029N
AN

Notes: 1) Excluding the sleeve.

2) When installing, make sure to use
Screw .
(ﬁghtening range> screws smaller than the fiber diameter.
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. PRECAUTIONS FOR PROPER USE Refer to General precautions.

ER

FIB
SENSORS

sewsos  Mounting FT-Z80, FT-WZ80o, FT/FD-WZ4(HB), FT/FD-WZ7(HB) In case of using attached screw and nut

ot e Mount the fiber head by using the enclosed set of screws.
SENSORS The tightening torque should be 0.15 N-m or less
ey (FT/IFD-WZ70: 0.3 N-m or less).
ERCRG o If the fiber head is mounted in places subject to vibrations
AREA or shocks, use a screw-locking adhesive, etc.
SENSORS e« Mount each fiber head as given below.

Plain washer .
Sensing

direction

-

FT-Z8H

7.5 mm Lﬁ
“1710.2951in
Attached mounting screws
[M2 (length: 10 mm 0.394 in)]

Mounting board thickness:

LIGHT
CURTANS  <FT-Z8 | FT-WZ8 (Front sensing type)>

PRESSURE In case of tapping the mounting section

Spring washer

SENSORS Sensing 4 mm 0.157 in or less

L,%JX%'I\{E direction ]

SENSORS <FT-WZ4 | FD-WZ4 (Front sensing type)>

PARTICULAR In case of tapping the mounting section In case of using screw and nut (accessory)
SEngEE \\ M2 x 0.4 mm 0.016 in tap depth 8 mm 0.315n ormore ~ Nut, Spring washer, Washer

Attached mounting screws L
SENSOR S
OPTIONS [M2 (length: 8 mm 0.315 in)] E? — 051?7?; \\ mP> Sensing direction g@ﬂ"ﬂ ) Sensing direction
M2 x 0.4 mm 0.016 in = TSN | M (engh8mm03tsh) M2 engh 8 mm 0.315 )
e g}‘\'\ﬁ/ﬁ’b&g tapped hole (depth: 7 mm 0.276 in or more) PN sore (Accessory) t sorew (Accessory)
NS 1.6 mm o0 063 n hle deph of 6mm 0,063 7 hole depth Mounting plate thickness
In case of using attached screw and nut 08 mm 0024 normore Boss  0gmm 0% normor \Amm 157 norkss

Boss

ngfé}% Plain washer
Notes: 1) The upper figure is for FT-WZ4. The mounting method of FD-WZ4 is

Sensing
direction

MEASURE-

also the same.
SEN’g"Sgg 2) Fiber heads of the thru-beam type are the same shape. When
———— mounting, take care of positions of a hole for the M2 screw and a
co?«TTARTtL(E hole for the boss.
DEVICES
Attached mounting screws <FT-WZ4HB / FD-WZ4HB (Top sensing type)>
ENDOSCOPE [M2 (length: 8 mm 0.315 in)] | ttaoping th i i (Top | ¢ g, ype) dnut
Spring washer Mounting board thickness: n case of tapping the mounting section N case of using screw and nut (accessory)
LASER 3.5mm 0.138 in or less M2 x 0.4 mm 0.016 in tap depth 8 mm 0.315in ormore ~ Nut, Spring washer, Washer
MARKERS L
AL <FT-Z8E | FT'W_ZSE (Side sen.smg typ'e)> - @@ = 5 mm N W2engh8nm3t57) O 19; N2 ergh 8 03151)
RN |n case of tapping the mounting section Sensing NN 1 s Acesor)
- —mm direction N Mounting plate thickness
HUMAN o N
) o1.6mm 00,063 n hol depth 008 4mm 0157 n or less
LN L) Sensing amiicom | \eoss  misionmn/ [oss
NGt 7.5mm Notes: 1) The upper figure is for FT-WZ4HB. The mounting method of
VISUALIZATION 0.295in FD-WZ4HB is also the same.
—COIPONGHTS. \l, ) 2) Fiber heads of the thru-beam type are the same shape. When
COMPONEN%\ T mounting, take care of positions of a hole for the M2 screw and a
hole for the boss.
MACHINE
VISION Attached mounting screws <FT-WZ7 | FD-WZ7 (F t . t S
SYSTEMS (V2 (eng 10mm 036t L - - (Front sensing type)
w M2 x 0.4 mm 0.016 in ) M3 pan head screw
S\?SUTTEIV\NAg tapped hole (depth: 7.5 mm 0.295 in or more) (Purchase separately)
In case of using attached screw and nut
Plain washer 7 mm
027610 =
Sensing
Selection onsi f \\ | | direction
di?;cstlig?\ e’} ©2.5 mm £0.098 in hole depth 1.1 mm 0.043 in or more
7.5 mm FT.Z8E Notes: 1) The upper figure is for FT-WZ7. The mounting method of FD-WZ7 is
Amplifiers 0.295in also the same.
‘-0} 2) Fiber heads of the thru-beam type are the same shape. When
mounting, take care of positions of a hole for the M3 screw and a
FT/FDIFR hole for the boss.

Spring washer

Attached fhounting screws <FT-WZ7HB / FD-WZ7HB (Top sensing type)>

[M2 (length: 10 mm 0.394 in)] M3 pan head screw

Mounting board thickness: (Purchase separately)
4 mm 0.157 in or less

<FT-Z8H / FT-WZ8H (Top sensing type)> O — 7 mm
Sensing NN

In case of tapping the mounting section direction

zf;;iigﬂ Notes: 1) The upper figure is for FT-WZ7HB. The mounting method of
z FD-WZ7HB is also the same.
- E 2) Fiber heads of the thru-beam type are the same shape. When

N\

) @ mounting, take care of positions of a hole for the M3 screw and a
75mm hole for the boss.
—1 0.295in L—

Attached mounting screws
[M2 (length: 10 mm 0.394 in)]
M2 x 0.4 mm 0.016 in

tapped hole (depth: 7.5 mm 0.295 in or more)
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Fiber Selection FT/FD / FR

Refer to General precautions.

Mounting FD-WKZ1/FR-WKZ11
<If not using the attached mounting brackets MS-FD-2>

* Use M3 or less set screws (cup a%tgrc:::/s(cup point)
point), and affix the head within E
15 mm 0.591 in from the tip of the
fiber head. Do not exceed a torque Y
of 0.3 N-m when tightening.

i

Screw
tightening range
<If using the attached mounting brackets MS-FD-2>

* The head can be affixed even
without using the set screws.

* If using the set screws, use M3 set
screws (cup point) to affix and do
not exceed a torque of 0.05 N-m
when tightening.

Set screw (cup point)
M3 or less

Mounting bracket
Sg

Mounting FD-A15

* Using M3 screws, the tightening torque should be 0.3 N-m
or less.

Mounting FD-H30-L32 / FD-H18-L31

» Using M3 screws, the tightening torque should be 3 N-m or
less.

Mounting thru-beam type wide beam fiber FT-A8 / A30, FT-WA8 / WA30

» Take care that, since the aperture angle of this product is
very narrow, the beam may not be received depending
upon the setting. At the time of installation, determine a
reference plane, as shown in the figure below, and taking
sufficient care against beam misalignment or tilt, install the
beam-emitting and receiving fibers so that they are parallel.

T =
Parallel Beam axis

Reference planes

©

M3 countersunk head screws
(Purchase separately.)

¢ Install the fiber using M3
countersunk head screws.
The tightening torque should
be 0.3 N-m or less. Further,
when using the fiber at places
having intense vibrations, use
a screwlocking adhesive, etc.

* If mineral oil or solvent containing mineral oil component
adheres to the sensing surface, the lens may be deformed.
Take sufficient care to handle them.

Mounting FR-KZ21 /| KZ21E

* Mount this product with the accessory fiber mounting
bracket or M3 set screws (cup point).

* Take care that, since the aperture angle of this product is
very narrow, the beam may not be received depending
upon the mounting condition. Mount so that the center of
the fiber head and the reflector are aligned. Take care of
beam alignment or tilt.

<Head-ON type / FR-KZ21>

4.75mm 0.187 in
14 mm
0.551in
19 mm
0.748 in
Parallel J
Parallel 2 6 mm
_ 0.102in _
o e I S ¥
—I 5.3 mm 0.209 in
/ 7
<Side-ON type / FR-KZ21E>
4.75 mm 0.187 in j 14 mm
0.551in

i 19 mm
0.748 in
Parallel

3 mm 0.118 in Parallel

A i _
5.3 mm 0.209 in
T

For using fiber mounting bracket (optional)

* When mounting the fiber mounting bracket on a mounting
base, use M3 screws (purchase separately) and the
tightening torque should be 0.3 N-m or less.

* When mounting the side-ON type sensor to the fiber
mounting bracket, take care not to block the sensing part.

* The fiber mounting bracket can be mounted without M3
set screws. When M3 set screws are also used, take care
that the tightening torque should be 0.05 N-m or less. An
excessive tightening torque may distort the fiber mounting
bracket.

4.5mm0.177 in
or less

When M3 set screws (cup point)
(purchase separately) are used for mounting

¢ Fix the fiber head with M3 set screws within the mountable
area shown in the diagram below. The tightening torque
should be 0.1 N-m or less.

Set screw (cup point M3)
(Purchase separately.)

4 mm 0.157 in
(Moumable)
range

For mounting reflector

* Use M3 pan-head screws
or M4 pan-head screws
(Purchase separately)
and the tightening torque
should be the following.
M3 pan head screw: M4 pan head screw
0.5 N-m or less (o) 20
M4 pan head screw: B
0.8 N-m or less

<Caution FR-KZ21 | KZ21E>

* When detecting transparent objects etc., the range of 0
to 20 mm 0 to 0.031 in from the detecting surface may
unstable for detection.
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Fiber Selection FT/FD / FR

Il PRECAUTIONS FOR PROPER USE

Refer to General precautions.

Mounting vacuum-resistant fiber FT/FD-H30-0V

<Configuration vacuum-resistant fiber>

Vacuum chamber

e

Atmosphere

Vacuum-resistant fiber

Atmospheric side fiber cables

Chamber wall or frange

Photo-terminals

Leakage: 1.33x107"°Pa-m®/s [He] or less

<Mounting> (())P:anrgzr wall

(D Make two holes on the vacuum %
tank wall (chamber wall or .
flange). Ho|es<ﬁ

5.5 to 26 mm

20.217 to 0.236 in

Note: The hole diameter must be 5.5 to 6 mm 20.217 to 0.236 in.

(2 Mount the photo-terminal FV-BR1 on the vacuum tank
wall. When mounting FV-BR1 on the wall, be sure to
mount the attached o-ring, and the side where the o-ring is
mounted should be the atomospheric side. The tightening
torque should be 0.58 N-m or less.

(® Mount the FT-J8 atmospheric side fibers on the
atmopheric side of the photo-terminal FV-BR1.
The tightening torque should be 0.58 N-m or less.

Note: The fixing nuts must be tightened securely. If not, the sensing range may
decrease.

Clearance
Incorrect

Correct

(® Mount the vacuum-resistant fiber on the vacuum side of
the photo-terminals FV-BR1. The tightening torque should
be 0.58 N-m or less.

Clearance
Correct Incorrect
Note: The fixing nuts must be tightened securely. If not, the sensing range may

decrease.
(® Fix the fiber head of the vacuum-resistant fiber.
<FT-H30-M1V>

* The tightening torque should be
0.98 N'm or less.

| 4%

<FT-H30-KZ1V>

If using the mounting bracket

* Use set-screws (cup point M3 or
less) and the tightening torque
should be 0.05 N-m or less.

* The fiber head can be fixed even
without set-screws if the mounting
bracket is fit to the body.

Set-screw (cup point)
M3 or less

Mounting
bracket (MS-FD-2)

Set-screw
(cup point) M3 or less

If not using the mounting bracket

* Use set-screws (cup point M3 or
less). The fiber should be fixed
within 15 mm 0.591 in from the
fiber head tip, as shown in the right
figure. The tightening torque should
be 0.3 N-m or less.

15 mm |
0.591 in
Tightening
allowable area

<FT-H30-L32V>

* Use M3 screws (engagement length: 3 mm 0.118 in or
more) and the tightening torque should be 2 N-m or less.

<FT-SV2>

* Use M3 screws when installing FV-SV2 sideview lens.
Tighten the screws with a torque of 0.5 N-m or less.

* Fasten securely when installing the vacuum fiber.
Performance may decrease if not fastened tightly. Tighten
with a torque of 0.4 N-m or less.

Mounting heat-resistant joint fiber FT-H20-Jo/VJo

<How to connect the joint fiber to the FT-FM2>

* When connecting the joint fiber to the FT-FM2, follow the
procedures below.

Procedures

® Mount a nut (made of resin) and a spring washer that are
attached to the joint fiber into the back of the fiber head of
the FT-FM2.

Spring washer Nut (Made of resin)

" ~ Fiber head of FT-FM2
[~H~ o=
H_/
(Attached to the joint fiber)
(@ Mount the joint fiber in the FT-FM2 by a lock nut. The
tightening torque should be 0.1 N-m or less when
tightening the lock nut. If it is not tightened enough, a gap

between the joint fiber and the FT-FM2 will appear and
that causes the decrease in the sensing range.

Lock nut

Note: Make sure that the lock nut is not fixed by the nut (made of resin) and
the spring washer mounted in the procedure .
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@ Fix the lock nut with the nut (made of resin) which is
mounted in the procedure (1), so that the lock nut will not
loosen. The tightening torque should be 0.1 N-m or less.

Nut (resin)

<When fixing an intermediate portion in a mounting plate>
* When fixing an intermediate portion (the connection of
the joint fider and the FT-FM2) in a mounting plate by the
attached nut (made of metal), follow the procedures below.

* The thickness of the mounting plate should be 1 mm 0.039
in orless.

Procedures

(D Remove a protection tube of the FT-FM2 and mount the attached nut
(made of metal), from the fiber head, then move it to the fiber cable.

@ Insert the fiber head to the mounting plate.

(® Connect the joint fiber to the FT-FM2 by following the procedures
“How to connect the joint fiber to the FT-FM2".

@ Tighten the nut (made of metal) which is mounted in the
procedure (D on the mounting plate. The tightening torque
should be 0.15 N-m or less.

Mounting plate
(Thickness: 1 mm 0.039 in or less)

— Remove

[~H~ =[]~ nmimT ——

~_Nut (metal) \Protection tube

Spring washer Nut (resin) Fiber head of FT-FM2

(Attached to the joint fiber)

* The tightening torque should be 0.29 N-m or less when
fixing by the set screw.

<Operation temperature>

* Keep the joint fiber of length 100 mm 3.937 in or more
under the rated FT-FM2 and amplifier ambient temperature
range.

Joint fiber ambient temperature
(60 to +200 °C 76 fo +392 °F) <~

FT-FM2 and amplifier
—> ambient temperature

FT-H20-Jo

Gosst [ ——

- ‘k 100 mm 3.937 in or more

Mounting narrow beam fiber FT / FR-Ko

* Take care that, since the aperture angle of this product is very narrow, the
beam may not be received depending upon the installation conditions.

<Thru-beam type>

* Install the fiber, using an M3, or smaller, set screw. The
tightening torque should be 0.19 N-m or less.
(FT-K8/KV8/WKVS8: 0.3 N'm or less.) Further, do not
tighten within £ mm from the fiber tip because the fiber will
get damaged.

;ﬂm@g range Model No. £ (mmin) | Tightening torque
i somsorkss | FT-KVA Nolimi | 0.19 N-m
‘ FT-K8 120472
FT-KV8 13 0-3N'm
FT-WKV8 0.512

Note: When installing, make sure to use screws
smaller than the fiber diameter.

i FIBER
Refer to General precautions. s
« At the time of installation, determine a reference plane, SENeORS
as shown in the figure below, and taking sufficient care -
against beam misalignment or tilt, install the emitting and ELECTRC
receiving fibers so that they are parallel. R
Elcec
FT-K8 SENSORS
. . Parallel Beam axis . . AREA
Emitter side Receiver side SENSORS
o — =X — N I s
W’ LIGHT
Parallel CURTAINS
PRESSURE /
SENSORS
FT-KV8, FT-WKV8 FT-KV1 INDUCTIVE
PROXIMITY
& SENSORS
Reference PARTICULAR
planes Emitt:e:r:side Recei:\;er side SENSORS
Beam planes  / Parallel
axis SENSOR
Reference [| || parallel L OPTIONS
e i SIMPLE
il m ] Receiversite T — F———3 RESAING
WIRE-SAVING
SYSTEMS
T i e
SENSORS
. STATIC
<Retroreflective type> ConteoL
* For mounting the fiber head Fiber head
and the reflector, use the Reflector  ENDOSCOPE
accessory M1.4 screws (length i
1.6 mm 0.063 in), and be sure M) LASER s
: d
to mount through the mounting
. lounting plate o
plate (thickness 0.9 mm 0.035 (Thickness 0.9 mm ol Y Y
; . ; 0.035 In or less| ¢ | TERMINALS
in or less) as shown in the right = o
flgure. The tlghtenlng torque (length1.6 mm 0.063 in) (Accessory) / VACHNE
should be 0.14 N-m or less. Mounting plate INTERFACES
Take cgre that tightening with (Thickness 0.9 mm 0.035 in or less) R ol
excessive force may damage ot
the screws. b
» When the fiber head is mounted in locations where shock / COIFONENTS
vibration is applied, tighten the screws with the screw lock etc. UACHNE
* When installing the product, take sufficient care that, the SYSTEMS
mounting holes of the fiber head and the reflector should W
be parallel to each other, and also A, B and C, shown in SYSTEMS
the figure below.
<Top view> <Side view>
Fiber head Reflector ‘ Parallel ¢ Selection
Parallel i c 7/ |Reflector ="
arallel  Beam axis N { Dﬁ
ﬂ a { IE . ' \_QIKA“ ' "
A/ ‘m A hMQ(;gnhng Ew = Amplifiers
Parallel T
Parallel .
Mounting hole FT/IFDIFR

Fiber head ~ m
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Fiber Selection FT/FD / FR

Il PRECAUTIONS FOR PROPER USE

Refer to General precautions.

Mounting leak fiber FD-F705
¢ In case of using the SUS

M4 nut
mounting bracket, insert the
M4 stud-bolt (straight type)
welded on the customer's @
facilities into the mounting ( )
hole of the mounting bracket \\_/
and screw with M4 nut
(please arrange separately). %M
The tightening torque should (straight type)
be 0.98 N-m or less. ) ~

¢ In case the PVC mounting 4 mm

bracket is used, face the 0.157 in
'TOP' inscribed side up and TOP —
use adhesive to stick fast f
the mounting bracket on the 11 mm

mounting surface, Make sure 0.433in
that the adhesive does not

stick out from the fixable area

as shown in the figure right.

Match the notch in the sensor

Notch
body with the projection of the e
exclusive mounting bracket
and slide till a click is felt. A’
]
NP
Pro'ec

Mounting liquid detection fiber FT-F902

* Mount the fiber on a pipe with the attached tying bands
and the anti-slip tubes as shown in the diagrams below.
Fasten two tying bands, as shown, and cut off the excess

portions.
Z
< @-»
N
L v
Anti-slip
tube

« If other tying bands are to be used, the dimension & shown
in the figure below should be 2.5 mm 0.098 in or less.

®

Tying band

Mounting pipe-mountable liquid detection fiber

* Mount the fiber on a pipe with the attached tying bands
and anti-slip tubes as shown in the figure below. Make
sure that the release lever is retracted (position as shown
in the figure) before mounting. Fasten two tying bands, as
shown, and cut off the excess portions.

Release lever

« If other tying bands are to be used, the dimension ® shown
in the figure below should be 2.5 mm 0.098 in or less.

¢ In case of mounting using the two mounting holes, use M3
screws, plain washers, and spring washers. The tightening
torque should be 0.5 N-m or less. (Purchase the M3
screws, plain washers, and spring washers separately.)

<Position adjustmeut>

¢ In case of mounting on the pipe with tying bands, the fiber
position can be easily adjusted with the release lever.

Adjustment

Release lever

(® Unlock the release lever (in
the direction of the arrow).

(@ Press the movable center
holders forward to loosen the
tying bands and adjust the
position.

Position adjustable

(® Lock the release lever to its
original place.

Release lever

Notes: 1) Whenever the mounting position is changed, adjust the sensitivity again.
2) The lever mechanism must be used only to adjust the position, and
not for tightening the tying bands. If tying bands are tightened while
the lever is open, and then the lever is locked, the fiber may be
damaged.

Mounting liquid level detection fiber FD-F8Y

* Use a commercially available fluorine resin joint, etc., to
install FD-F8Y.

Mounting chemical-resistant rectangular head fiber FT-Z802Y

M3 pan head screws

E (Purchase separately)

* Using M3 pan
head screws, the
tightening torque
should be 0.3 N-m
or less.




Il PRECAUTIONS FOR PROPER USE

Fiber Selection FT/FD / FR

Refer to General precautions.

Method of fixing fiber cable

« If fixing the fiber cable in position, make sure that it is set
in a manner as shown below, so that no load is applied on
the fiber.

(Excluding FT-H35-M2, FT-H35-M2S6, FD-H35-M2 and FD-H35-M2S6)

Correct Incorrect
P-clip or similar Cord hold-down
O fastener x clip, etc.
o

Connection with reflective coaxial type fiber

* With reflective coaxial type fiber, insert the center fiber
cable (single-core) into the beam-emitting inlet and the
outer fiber cable (multi-core) into the beam-receiving inlet.
FD-H35-M2 or FD-H20-M1 is marked ‘P’ on the beam-emitting
fiber cable and ‘D’ on the beam-receiving fiber cable. FD-WG4,
FD-WSG4 and FD-G4, FD-G6, FD-G6X are composed of beam-
emitting and beam-receiving fiber cables that are different in
diameter. FD-EG1, FD-EG2, FD-EG3, FD-E22, FD-H20-21 and
FD-ENM1S1 are marked [P on the beam-emitting fiber cable.

Beam-

receiving

part T\ Beam-emitting part
(single-core)

Beam-

emitting

_.

\ — l => =
part @E: => m‘l'
Coaxial fiber cable 7Beam-receiving part

(multi-core)

Notes: 1) In case the fiber cables are not inserted to a position where they stop,
the sensing range reduces.
2) Before connecting fiber cables to the amplifier, mount the fiber
attachments on their ends.

Fiber cable bending radius

« If the fiber cable is bent at a smaller bending radius than
allowable bending radius, the sensing range decreases
due to beam attenuation.

For a allowable bending radius of 25 mm (0.984 in)

0 Note: Please note that the 350 °C 662°F
heat-resistant fibers, vacuum-
resistant and chemical-resistant
fibers cannot bend less than the
allowable bending radius.

Sensing range
~— attenuation ratio (%) —
1
w
@

0 5 10 15 20 25
0.197 0.394 0.591 0.787 0.984
— Bending radius R (mm in) —

How to bend sleeve

» The bending radius must be R10 mm R0.394 in or more.
Please bend gradually using the fiber bender (FB-1) or a
round bar of 220 mm 0.787 in or more.

90° Q R0 mm i
or less 0o n
T t+~—10 mm
0.394 in

10 mm
0.3941n po not bend this part.
Note: Do not bend the sleeve of side-view type, narrow beam type, narrow-view
type and ultra-small diameter type fiber.

Use of heat-resistant type fiber

* Use by keeping 150 mm 5.906 in, or more, of the heat-
resistant fiber cable part at normal temperature.

High temperature /
Low temperature

Amplifier ambient
temperature

Thru-beam type fiber
or free-cut reflective
type fiber

Heat-resistant
fiber cable part

Reflective type fiber

150 mm 5.906 in
or more

* Protect the amplifier from heat radiation or hot air.

» With the 350 °C 662 °F heat-resistant type fiber, the
surface of the fiber head or the spiral may be discolored by
heat. However, this does not affect its performance.

Seal type slit mask for FT-WA30/A30, FT-WAB8/A8

» Two types of slit masks are enclosed. (one type for FT-A30
and FT-WA30) Apply the enclosed slit mask when
detecting small objects or as measures not to saturate the
emitted light amount for short-range sensing. However, the
sensing range is reduced when the slit mask is mounted.
As the slit mask is seal type, stick it by aligning the
projection of the slit mask with the upper portion of the fiber
head, as shown in the figure below.

Slit masks

Mounting

<FT-A8, FT-WA8>

05mm  12mm0472in
0.020in f+———*]
* /! T |
f
1mm i
00390 ‘ 12mm 0.472in ‘
t
<FT-A30, FT-WA30>
05mm 32 mm 1.260 in
0.020in |
LI T |
t

Sensing range when mounting slit mask [with FX-301(P)]

FT-WA30/A30: 2,500 mm 98.425 in (LONG) / 1,000 mm
39.370in (STD) /600 mm 23.622 in (FAST) /
200 mm 7.874 in (S-D)
FT-WAB8/A8 (0.5 x 12 mm 0.020 x 0.472 in slit mask):
400 mm 15.748 in (LONG) / 200 mm 7.874 in
(STD)/ 140 mm 5.512 in (FAST) /70 mm 2.756 in
(S-D)
FT-WAB8/A8 (1 x 12 mm 0.039 x 0.472 in slit mask):
800 mm 31.496 in (LONG) /400 mm 15.748 in
(STD) /280 mm 11.024 in (FAST)/ 140 mm
5.512in (S-D)
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87 Fiber Selection FT/FD / FR

. PRECAUTIONS FOR PROPER USE Refer to General precautions.

FIBER

SENSORS

stvbors Cautions for FT-HL80Y / L80Y, FT-V80Y chemical- Cautions for FX-MR2 zoom lens usage
——— resistant fiber usage

g pHoro- » The spot diameter and the sensing range are adjustable by
SENSORS « Do not use the fiber under the environment including the the screw-in depth as follows.

PHSRO following chemicals. 50—
ELECTI 1.969

ELeme Molten alkaline metal (sodium, potassium, lithium, etc.),

92,0 aq 079 aRprox‘
chemicals which may penetrate PFA, such as Fluorine

75 T

=

ARER : . £ 15 00,059
SENSORS gas (F2), CIF3, OF2 (also in gas) etc., or chemicals = ols o0 appr‘*‘m@g(}ﬂé} .

e having strong permeability, such as high-temperature g o J/&)‘.g( 00,035 approk. a )
CURTAINS fluorine, nitric or chlorine etc. 2 0757 | @07 50,028 approx, v / z. 2S5crew-|n depth

—— 2 1 . -a
* The beam axis marks . £ 40 The figures in the graph AN L P h
PRESSURE ) . . FT-V80Y Z 0304 e spol Gemetes (m 1), L: Distance to focal point
SENSORS point out the orientation I e oc: Spot diameter

T NDUCTIE that beam is emitted or
PROXITY received on each fiber

tip. Fix both fiber tips as

beam axis marks face

0.3150.394 0.472 0.551
— Screw-in depth a (mm in) —

T Beam axis marks
PARTICULAR

SENSORS

After FX-MR2 is set on the
fiber head at the desired

each other. ;
SENSOR depth, tighten the attached
e Mounting Fluorine resin joint nut securely. Nut
WIRE-SAVING . .
wrs  « Use a commercial Fluorine

To mount FX-MR2 with a M3 set ,Sct'e‘”
set screw, use a M3 set {cup point)
screw (cup point). The

W resin joint (penetration type
SYSTENS @6 mm 0.236 in etc.) to

VRS mount the. fiber. . tightening torque should

sensoRs — « The bending radius of the be 0.29 N-m or less. [
STATIC protective jacket should be

CONTROL Do not tighten

DEVICES R30 mm R1.181 in or more. o ihis part

It will be damaged under the

ENDOSCOPE value.
usn  ° The bending radius of the bear fiber should be R25 mm Caution for FX-MR3, FX-MR6 finest spot lens usage
wRERs - R0.984 in or more. The sensing range will be shortened « Screw FX-MR3, FX-MR6 on the fiber head until the fiber is
ng  underthe value. fully inserted. The tightening torque should be 0.29 N-m or
TERMNAS  » Do not subject the fiber under tension. less.

(Tensile force is 49.0 N or less.)
MACHINE
INTERFACES
Use of heat-resistant 115 °C 239 °F type (FT-HL80Y)

Wt Use by keeping 150 mm 5.906 in, or more, of the heat-
COUPONENTS resistant fiber cable part at normal temperature to protect

CONSUMPTION
VISUALIZATION
COMPONENTS

RGN the amplifier.
oo Fiber Amplifier ambient Cautions for FX-MRS5 side-view zoom lens usage
—— ambient <::> temperature . . .
ol temperature P » The spot diameter and the sensing range are adjustable by
SYSTEMS the screw-in depth as follows.
? 40 ‘ ‘
11575
Fiber attachment < 03.0 00.118 approx,
_ - U
SeEE FX-AT3 (accessory) §1 11 ‘
Guide ;f(rJn:)nr:WOG in ‘_61 2 01.2 0.047 approx. 025 60.0%
* Protect the amplifier from heat radiation or hot air. s [PTERE” 01.000.039 appror '3 in depth
Amplifiers 8 10 005" 008 00.024 approx. T a : Screw-in dep
F034| o000 b:25-a
‘ EpproK are spotdameers (mm ). L : Distance to focal point

Il
i o 8 10 12 14 . .
FTIFDIFR Cautions for FR-KV1 0315 0394 0472 0551 4”¢¢€ oc : Spot diameter

— Screw-in depth a (mm in) —

Connecting to amplifier

« The mark band 'P' is fitted on M\ Cut position ﬁ\]féefrige):-ng :?ﬁéon

the emitter side fiber (refer

to the figure right.) Insert the P | 5o dﬁs"ﬁd ddep}hﬁ}igé‘)t(enmg‘g

emitter side fiber having the ¢ ] S zeggre?y nut BE-FA- w
mark band into the emitting 11,969 in - '

part of the amplifier. « The tightening torque should be 0.5 N-m or less when

tightening FX-MRS5 with a screw.
Cautions for cutting fiber

» When cutting the fibers, do not cut them with the mark
band 'P' fit on the emitter side fiber. Slide the mark band
about 50 mm 1.969 in towards the fiber head from the
position where you desire to cut, and then cut the fiber.
(refer to the above figure.)



Il PRECAUTIONS FOR PROPER USE

Fiber Selection FT/FD / FR

Refer to General precautions.

Fitting protective tube

» The threaded head free-cut fiber can be fitted with a
protective tube.

Fitting
(D Insert the fiber cable into the protective tube from the sleeve side.

A== —— o

@ Turn the fiber head to screw it on the inner thread of the
sleeve.

Mounting

» The maximum tightening torque should be as given below.

Set screw (cup point) Mounting board

M3 or less

(Note)
30 mm 1.181in
or more

<Threaded part>
Tightening torque: 0.58 N-m or less

<Sleeve part>
Tightening torque: 0.58 N-m or less

Note: The fiber cable must be longer than the protective tube by 30 mm 1.181
in or more to connect it to the amplifier. Make sure to measure the length
required before cutting.

Cautions for convergent reflective fiber

* Please note that the FD-L43 and FD-L45/L45A may not
perform stable detection of objects that have received
special processing and do not reflect light regularly.

» Avoid areas prone to vapor or dust as well as corrosive
gas environments. Do not expose the fiber directly to water
or chemicals.

* In case of FD-L45A, slowly insert the beam-emitting fiber
cable (single-core) into the beam-emitting inlet and the
beam-receiving fiber cable (multi-core) into the beam-
receiving inlet, till they stop. If the fiber cables are inserted
the other way around, correct sensing performance cannot
be obtained.

Beam-emitting fiber cable (Single-core)

:’4—‘ —-—)
Beam-
@) receiving
Beam-receiving fiber cable  inlet
(Multi-core)

Cautions for liquid / leak / liquid level / chemical-resistant fibers

* When conducting maintenance of FD-F705 after operation,
wipe all liquid from the sensor head and the mounting
bracket with a soft cloth. Further, take sufficient care
against dew condensation on the sensing surface.

« Take care that shortening the fiber cable of FD-F705
and FT-F902 excessively may result in loss of reliable
detection due to an insufficient light intensity difference.
(As a reference of FD-F705, adjust the length of the fiber
cable to 2 m 6.562 ft and when mounted on the exclusive
bracket, the displayed digit value of the amplifier in liquid
absent condition should be 4,000 or less. As a reference of
FT-F902, adjust the length of the fiber cable at 1 m 3.281
ft and when mounted on the pipe, the displayed digit value
of the amplifier in liquid absent condition should be 3,500
orless.)

» Make sure to use the exclusive mounting bracket when
installing FD-F705 to avoid human error. Reliable
detection cannot be guaranteed when this mounting
bracket is not used. However, in case the PVC mounting
bracket is mounted on the dark and mat surface, human
error may not be detected. Make sure to check it prior to
use.
Take care not to scratch the fiber sheath while cutting the
protective tube of FD-F705 and FT-F902.
Make sure to adjust the sensitivity of FD-F705 after
mounting the fiber head in the exclusive mounting bracket
with no-liquid condition, completing layout and wiring the
fiber cable in actual working conditions. Changes in layout
or installation after completing sensitivity adjustment may
result in the loss of reliable detection due to the change of
incident light intensity. In case of re-mounting the fiber to
the pipe or change in layout, adjust the sensitivity of the
amplifier again.
Note that the light intensity may decrease when used
FD-F705 and FT-F902 under high temperature and high
humidity for long period.
A liquid having poor affinity to the material of the sensor
head of FD-F705 (PFA) may create air bubbles, and if
those are drawn in the sensing part, it takes some time
for sensing to stabilize, or sensing may even become
unstable. Make sure to check whether the sensing liquid
has an affinity ti the material of the fiber head.
Confirm that there are no scratches, dirt, or distortions
to the dedicated installation bracket during FD-F705
maintenance.
Since a water drop on the sensing surface of FT-F902 and
FT-Z802Y can affect the sensing performance, avoid using
this fiber head at a place where water splashes. Further,
take sufficient care against dew condensation etc. on the
pipe’s outside wall.
In case of using FT-F902 and FD-F4/F41 unclear or highly
viscous liquid may not be stably detected.
In case of using FT-F902 and FD-F4/F41 the detection
result may vary greatly if the sensor is not firmly secured.
Use the attached anti-slip tube to firmly secure it to the
pipe so that it does not move.
Make sure to adjust the sensitivity of the amplifier after
mounting the fiber in liquid absent condition in the pipe for
stable detection with FT-F902. In case of re-mounting the
fiber to the pipe or change in layout, adjust the sensitivity
of the amplifier again.
FD-F4/F41 cannot perform correct sensing with opaque
pipes.
Fit the fiber head of FD-F4/F41 to the pipe securely,
otherwise the operation may be erroneous.
Neither FD-F4/F41 is waterproof or chemical-resistant.
Installation should be avoided at any place where it could
come in direct contact with water or chemicals.
In case of FD-F4/F41, take care that no dew condenses
on the pipe's sensing surface or the pipe's inside wall and
that no bubble attaches on the pipe's inside wall, since it
can affect the operation. If a liquid drop flows down across
the sensing point or an air bubble sticks on the wall at the
sensing point, the operation may be erroneous. Make sure
that no bubble arises in the liquid, and that no dew or liquid
drop is present on either surface of the pipe wall.
» Take care that unclear liquid may not be sensed stably in
case of FD-F8Y.
* Take care that the tube may stretch by maximum 2 % of
the total length if it is used at a high temperature in case of
FD-F8Y.

.

.

IBER

Fi
SENSORS

LASER
SENSORS
PHOTO-
ELECTRIC
SENSORS
MICRO
PHOTO-
ELECTRIC
SENSORS

AREA
SENSORS

LIGHT
CURTAINS

PRESSURE/
SENSORS

INDUCTIVE
PROXIMITY
SENSORS

PARTICULAR
SENSORS

SENSOR
OPTIONS

SIMPLE
WIRE-SAVING
UNITS
WIRE-SAVING
SYSTEMS
MEASURE-
MENT
SENSORS

STATIC
CONTROL
DEVICES

ENDOSCOPE
LASER
MARKERS
PLC/
TERMINALS
MACHINE
INTERFACES
CONSUMPTION
VISUALIZATION
COMPONENTS

FA
COMPONENTS

MACHINE
VISION
SYSTEMS

uv
CURING
SYSTEMS

Selection
uide

Amplifiers

FTIFDIFR



Fiber Selection FT/FD / FR

. PRECAUTIONS FOR PROPER USE Refer to General precautions.

FIBER

SENSORS

LASER . . -
sNsore  Cautions for vacuum-resistant fiber

gioro. « When installing FT/FD-H30-oV, take care that oil from
SENSORS palms etc. is not transferred to the product.
dile  * The bending radius of FT/FD-H30-0V should be R18
fheos  mm R0.709 in or more. If the fiber is to be mounted on
AREA a movable part, the bending radius should be R20 mm
SENSORS R0.787 in or more.
et * Keep the sensing surface of FT/FD-H30-oV and the
CURTANS — cable joint intact. If they are scratched, the detectability
PRESSURE / deteriorates.
SENSORS

Cautions for narrow beam fiber

INDUCTIVE

PROXMTL < Do not apply excessive tensile force to the fiber cable.

PARTICULAR FT/FR-KV1: Tensile force 5.0 N or less

_ SESORS, FT-WKVS8: Tensile force 30 N or less

SENSOR
OPTIONS

oz Common precautions
" . Wipe a dirt on the fiber head surface with a moist soft cloth.
WRESAVING However, do not use any organic solvents.
%S5« If the outer cover of the emitting-side fiber has printed white
WEASLRE: dots (FD-L43, FD-L45, FD-L45A) or white lines (FD-L44,
SENSORS FD-L44S, FD-F705, FT-F902) on it, make sure to attach

STATIC fibers with white dots or white lines on them to the amplifiers.
CONTROL . . . . .
oevices  » Do not use the fiber at places having intense vibration, as

this can cause malfunction.

B, Keep the fiber head surface intact. If it :M
LASER is scratched or spoiled, the detectability g

N
MARKERS will deteriorate.

ac, Do not expose th_e fiber to. any organic 50 Anorganic
TERMINALS solvents. (excluding chemical-resistant solvent such

Mpgmg fib er) as thinner
weriaces © Do not use the fiber head surface
HEReY in places where it may come in direct contact with water. A

CONSUMPTI . . .
VEATATON water drop on the fiber head surface deteriorates the sensing.

* Ensure that any strong extraneous light is not incident on
CONPORENTS the receiving face of the fiber head.

wacane  * Do not apply excessive tensile force to the fiber cable.
VISION .
systeMs  » Take care that the sensor is not

v directly exposed to fluorescent

satve  light from a rapid starter-lamp, ¥
a high frequency lighting device g lf;?fescem

or sunlight, as it may affect the
sensing performance.
Selecion « Since the sensing portion of wide
beam or narrow beam fiber is concave shaped, take care that
dust or dirt does not collect on it. In case it does collect, wipe

Pl | it with a dry soft cloth.

FT/FDIFR



