Fiber Unit Selectio

Choose from the largest selection of fiber optic

FU-E40 1.57" 40 mm AREA BEAM

KEYENCE




Please contact us
if you have any questions.

Tell the operator you want to

find out more about our Fiber Units.
Specialists are available

to take your call.

1-888-KEYENCE
1-888-539-3623

Easy step-by-step fiber search
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( Dimensions for each fiber unit can be found starting from P.34 of this catalog.)




Selecting a Fiber Sensor
Follow the steps below to select the fiber sensor that suits your particular needs.

Select a
specific
sensor

Select a
general
sensor

mp | Selectan

amplifier

Pages 4 to 33. Listed on the back
(Dimensions diagram on of this catalog.
pages 34 to 43)

STEP 1 Select a general sensor

Select from a variety of fibers specifically designed
for easy installation. )

Mounting Configurations

Integrated Threaded and
Bracket Flat Hex-shaped Fibers Cylinder Sleeve
© P4 e P6 - e P8 e P14 e P16

Sensor is integrated
into a metal bracket.

A2 /
N

Flat pack fibers

provide space saving.

Secured using a
set screw. Allows

v

Screw shape allows
for easy mounting

<

Tip is a thin sleeve.

onto a bracket. for space-saving

installation.

Beam Configurations Select from a variety of beam styles and shapes. )
Small Spot Retro- Narrow Beam/ Definite-
Reflective Area reflective High-Power reflective

e P18 e P22 e P23 e P24 @ P25
- g =
o~
Ideal for small Reliable detection Excellent for Built-in lensing Detection within a

object detection. of vibrating targets. transparent target tightens beam angles fixed distance.

detection. to provide for long
distance detection.
Application-specific Select from a variety of fibers to suit your application needs. )
Oil/Chemical Liquid Crystals/
High-flex Resistant Heat Resistant Liquid-level Semiconductors
e P32

5] F’.io

Pipe attachment and
direct contact liquid level
sensors are available.

ol

Sensors for alignment
and mapping.

Ideal for use under high
temperatures. Withstands
up to 662°F (350°C).

Sensor is encased in
a PTFE case.

Ideal for use where
fiber optic movement
is required.



STEP 2 Select a specific sensor

Integrated Bracket m ) The bracket and sensor are

integrated, which eliminates the
need for troublesome assembly.

&
.
A\ <

b L

-l : /
L

. Until now, installation Bracket and sensor are

required too many integrated, making

. troublesome parts. installation quick and simple.

Let us help you make your selection.
Tell the operator you want to find out
more about our Fiber Units.

%‘EL 1-888-KEYENCE
FrReel 1-888-539-3623
RED indicates thrubeam fibers. N
Unit: inch mm
Fiber unit length Detecting distance™ f .
Type (Diameter) Minimum Each detecting distance in shows the data when the S-APC function is ON omla'i::na::s Smallest Model
. Beam | Optical . Appearance bend (Standard | detectable Dimensions
De“’t"’lt"(‘ig emitting | axis | | Ambient radius [ meca Other power modes figetiobe | Object? | weight
—_— direction | height | | temperature FINE detected)
6.6'2 m Free-cut (00.09') (2.2)
-40 to +122°F (-40 to +50°C) . . !
.m 73 (141 7| ULTRA: 14173'(14173) 3600 (3600) [NEW|
051"13 [ 3600 (3600) SUPER: 141.73' (141.73") 3600 (3600) |  00.14'
A s 05 FU-L50Z | ©P.41
=N 74.80" (59.06")| TURBO: 14173 (113.11') 3600 (3000) - Approx. 30
= ? 455“ 2079‘ 1900 (1500) | HSP : 5512 (3543 1400 (900) )
039" 2-00.13' 03.4
10 6.6'2 m Free-cut (00.09') (92.2)
-40 to +122°F (-40 to +50°C)
048“12.2I [ NEW |
1/' FU-L51Z
> \@‘ Approx. 30 ¢
= 12.2 17
en 2-00.13' 03.4
6.6'2 m Free-cut (00.09") (02.2)
-40 to +122°F (-40 to +50°C) . .
ULTRA : 46.06' (38.98") 1170 (990
Thrubeam 0.67'17 R0.08" B 5024 (46.06) ‘( ‘) 9%0) [NEW|
0.59" R2 1530 (1170) SUPER: 26.77" (21.26") 680 (540) 00.0002" FU-L52Z ep i
15 F(x\/\ ToughFlex L 1063' (8.27") TURBO: 21.26' (16.54") 540 (420) 00.005 Appr'ox a0g )
1}(%% 9.767‘ 270 (210) HSP @ 7.09'(4.92') 180 (125) '
2-00.13' 03.4 00.04'
6.6'2 m Free-cut (00.09') (62.2) 01.13
-40 to +122°F (-40 to +50°C)
06722 [ NEW|
0.79"
20 FU-L53Z
Approx. 30 g
048" \ﬁ
12.2 17
-00.13' 03.4
6.6'2 m Free-cut (00.09") (02.2)
-40 to +122°F (-40 to +50°C) ) .
LTRA : 43.31" (252
. I B8 57,537 e 411058 s r=m
Side b o 00 aihe FU-L54Z| ©P.41
9.84" (7.87") TURBO: 19.69" (13.78") 500 (350) Approx. 30 g
250 (200) HSP :6.30°(3.54) 160 (90)
06717 050'12.8

*1 When using the FS-V30.
*2 The smallest detectable object was determined at the optimal detecting distance and sensitivity setting.

C Smaller types can be found on P.6. )




Select a
specific

Select a
general

m) | Selectan

amplifier

BLUE indicates reflective fibers.

sensor sensor

Unit: inch mm
Type Fiber unit length Detecting distance™
yp (Diameter) Minimum Each detecting distance in shows the data when the S-APC function is ON. Smallest Model
. Beam |Optical . Appearance bend detectable Dimensions
D:l‘etﬁ"ag emitting | axis | | Ambient radius [ mEGA WG A oS object Weight
MO0 | direction | height | | temperature FINE
6.6'2 m Free-cut (00.09') (92.2)
-40 to +122°F (-40 to +50°C) . .1969 (15.75| ULTRA: 15.75' (12.60') 400 (320) INEW |
Reflective To 039" 05113 R [ 5y (400) SUPER: 8.66' (7.09) 220 (180) 20,0002 FU-L41Z| ©P.4
" 10 s . 34 ToughFlex | 3.35" (2.56') TURBO: 6.69'(5.12)) 170 (130) 00.005 Approx. 25 ¢
N S 85(65) HSP : 1.97"(142") 50 (36)
17

*1 When using the FS-V30. Standard target: White mat paper (Reflective type only.)

*2 The smallest detectable object was determined at the optimal detecting distance and sensitivity setting.

( Smaller types can be found on P.7. )

C What our customers are saying. . .

)

Installation used to take all day with a large
number of sensors. This is much easier.

Now | don’t have to worry about losing nuts
when | drop them. That really used to get to me.

The optical axis height is easy to understand,
which simplifies machine designing.

Conventional Conventional

No more worries about bracket design, bracket
and sensor assembly, or loose brackets.
Integrated designs reduce space requirements.

With the built-in lens, there is no more worry
that the lens might come off.

Comparing the old and new sensor styles, it
is easy to see that the new fibers are much
smaller. This helps to make machine designs
more compact.

Why didn’t we have something like this before?

Conventional FU-L

Integrated
Bracket



STEP 2 Select a specific sensor

. Can be installed
Flat Bracket Fibers ) where little space is available.

Flat bracket
fiber installation
example

Let us help you make your selection.
Tell the operator you want to find out
more about our Fiber Units.

%"I:L 1-888-KEYENCE
FRee| 1-888-539-3623
RED indicates thrubeam fibers. N
Unit: inch mm
Fiber unit length Detecting distance™ i i
Type (Diameter) Minimum Each detecting distance in parentheses shows the data when the S-APC function is ON. Us:::L‘aexrls Smallest Model
- Beam Appearance bend Sendard | d€tEctable Dimensions
De“’lll""'["!l emitting Ambient radius [0 meGA (T e e ot | object Weight
metho direction temperature FINE detected)
3.3"1 m Free-cut (20.04") (1. 0)
-40 to +122°F o
(-4010 +50°C) 0% 16 (11.02) ULTRA : 11.81° (9.06") 300 (230)
2-00.08'02.1 = -380 (280) SUPER: 7.09' (5.91) 180 (150) 0.0 FU-51TZ SP.37
o \2\ 2.95' (2.36") TURBO: 591" (4.72) 150 (120) 005 Approx. 5 g '
/\." 0.39'10 75 (60) HSP :177'(0.98) 45 (25)
Thickness: 0.12'3
Top
6.6' 2 m Free-cut (00.05")(01.3) 14
40 to +122°F (-40 to +50°C)__ ) St 511 (307 | ULTRA: 43.31" (32.45) 1100 (850)
2-00.13'93.2 '!"’ -.1300 (1000) | SUPER: 24.41" (19.64) 620 (500) 00.04° FU-52TZ ©P.37
] .
o 9.84" (7.87) TURBO: 19.69" (15.75") 500 (400) o1 Approx. 15 g
AV"' 055714 250 (200) HSP  :030°(394) 160 (100)
Thickness: 0.14" 3.5
3.3'1 m Free-cut (00.04")(21.0)
-40 to +122°F (-40 to +50°C)
ULTRA : 9.84' (7.87) 250 (200)
; 105041~ 00.08° R0.08" [ 1299 (9.84) SUPER: 5.91" (4.72) 150 (120) FU-57TZ
Thrubeam Side rﬁ" 2-021 R2 330 (250) e 00,0002 | Approx.5g | ©P.38
TougE TURBO: 4.33' (3.54) 110 (90) 0005 pprox. 5.
028 oughFlex 247" (1.77) 00
g 55 (45) HSP  :1.38'(0.98) 35 (25)
25
Thickness: 0.10" 00.02"
3.3 1 m Free-cut (00.04')(01.0) 00.5
7028 ULTRA : 7.87" (5.91°) 200 (150)
13051 . gg 'id I o0 (7.87) SUPER: 5,12 (3.94) 130 (100) FU-53TZ
\4. 250 (200) TURBO: 3.94' (3.15) 100 (80) Approx. 109
1.97" (1.57") o 15)
HSP : 157 (0.98) 40 (2
-40to +122°F L. Thickness: 50 (40) S (0.98) 40(25)
-40 10 +50° :
- (-40 0 +50°C) 0.08'2 SP.37
2m 6.6 Free-cut (00.09')(62.2)
028" 7 ULTRA : 43.31" (33.46") 1100 (850)
059" 15 o3 -.51‘33%“ (13090%7“) SUPER: 24.41" (19.69') 620 (500) - FU-54TZ
/ (1900 | +pBo0: 19,60 (15.75') 500 (400) o Approx. 259
250 300, HSP 630" 394‘ 160 (100
1010 +122°F 250 (200) 16.30" (3.94) (100)
(40 t0 +50°C)

*1 When using the FS-V30.
*2 The smallest detectable object was determined at the optimal detecting distance and sensitivity setting.

FU-51TZ/52TZ also can be used as side-view fibers. FU-51TZ FU-52TZ




Select a Select a

mp | Selectan

general specific amplifier
sensor sensor
BLUE indicates reflective fibers. N
Unit: inch mm
Type Fiber unit length Detecting distance™
y (Diameter) Minimum Each detecting distance in parentheses shows the data when the S-APC function is ON. Smallest Model
- Beam Appearance bend detectable Dimensions
Detecting emittin Ambient pe radius [0 meGA object™ Weight
method 0 Other power modes eig
Qi direction temperature FINE
3.3 1 m Free-cut (00.04" 1.0 x 2)
-40 to +122°F (-40 to +50°C) Flat
2-00.08° ULTRA : 0.04'102.95' (004'102.35') 11075 (1 0 60)
. 02.1 ] [ 0.04'to 3.54° (0.04"10 2.95) | SUPER: 0.04'10 177" (00410 1.46) 11045 110 &7) FU-44TZ
op A - ) , ;4'”1:3 ;"(70705: o 07g) | VOO 015 0081011 11037 (1103 Approx. 3¢
= \/03\1“3 11025 (10 20) ' HSP £ 0.04'10 035" (0.04 10.0.24) 1109 (1 t06)
Thickness: 0.08' 2
©P.37
3.3'1 m Free-cut (00.04" 01.0 x 2)
4010 +122°F (-40 10 +50°C) ULTRA : 0,04 10 2.95° (0010235 11075 (110 0)
S 105\% - [1104‘918 31547(2 04't0 2.95) | SUPER: 00410177 (00410146 11045 (11037) FU-47TZ
@ & 20008021 0 D;f’m 0 (98?‘(’0 03‘ 007 TURBO: 0.04'10 146" (0.04'10 1.18) 11037 (1 10.30) Approx. 4 g
o.z®< Thickness: 11025 (1 t0 20) HSP £ 004 10 047 (00410 031) 110 12(1108)
72 1ess: :
) 01025 . 00.0002
Reflecti R0.08 20.005
3.3'1 m Free-cut ( 00.04" 91.0) Tougr?Flex gold wire
-40t0 +122°F (-40 10 450°C) ULTRA: 0.08't0 .97 (008't0 157) 21050 (210 40)
.02(]‘%‘6‘3 fffo‘ é%)og" 10 1.97) | SUPER: 008" to 0.98'(0.06'10 0.79) 21025 (210 20) FU-41TZ
- R 2-00.08" 02.1 ) . | TURBO: 0.08to 0.79'(0.06'10 0.63) 21020 (210 16) Approx. 59
) : 0.08" to 0.39" (0.08 to 0.31")
00 ) 21010 (210 8) HSP : 00810024 (008't0 016 2106 210 4)
Ty M
7
Flat .
6.6'2 m Free-cut (00.09" 92.2 x 2) e P.36
4010 +122°F (4010 +50°C) ULTRA : 0.0¢'t0 964 (00410 7.87) 110 250 (1 10 200)
I 040 1260°(004'10984)| - sUpER: 0.04't0 472 (00410 3.%) 110 120 (1 0100) FU-42TZ
B 20320015 ort 11‘363‘2%(;4?12510:8‘ TURBO: 0.0¢'10.295' (0.04'10236) 11075 (110 60) Approx. 24 9
0.79' = ’ 0 16 0T 118 HSP £ 0.04'101.18" (0.04't0 0.98) 11030 (1t0 25
20 Thickness: 11037 (1 t0 30) S004'101.18' (0.04'100.98) 11030 (110 25)
0287 0164

*1 When using the FS-V30. Standard target: White mat paper (Reflective type only.)
*2 The smallest detectable object was determined at the optimal detecting distance and sensitivity setting.

(Thin, small spot fibers can be found on P.25 )

Example Installation Applications

'y |
|-

P
-

Cover page alignment Circuit board detection Thin work via hole detection Detecting presence/absence
of film

Metal casing eliminates concern about damaged sensors.
The sensor and case form a flat surface, so there are no
openings where dust and other foreign matter can form.



Select a specific sensor

. Conventional threaded fibers
Threaded and Hex-Shaped Fibers ) mount onto brackets like the one

shown below.

ﬁ

\

Let us help you make your selection.
Tell the operator you want to find out
more about our Fiber Units.

%I':I': 1-888-KEYENCE
FrRee| 1-888-539-3623
RED indicates thrubeam fibers. —
nit: inch mm
Fiber unit length Detecting distance ! i i
Type (Diameter) . Minimum Each detecting distance in paremhesesshguw&lhedalawhenlheS—APCYunclinn is ON. Us:lac:lL‘anrls Smallest Model
" ) Appearance | bend Sendarg | detectable Dimensions
Shape Delellizlluag Size | | Ambient radius I meca Other power modes 1(argaeTtoa[be object™ Weight
LI temperature FINE detected)
6.6' 2 m Free-cut (00.09' 02.2)
-40 to +122°F (-40 to +50°C) RO.08
057144 5 M, R2 FU-77TZ
\/ﬁ ToughFlex Approx. 43 ¢ 9 P.39
33 1m cut not allowed oo 55.12" (43.31) ULTRA : 43.31"(34.65") 1100 (880)
0 m”? Flaoto +ﬁ,,OA _) Ro.3or | M 1400 1100 SUPER: 25.59' (19.69') 650 (500) 020.04° 00.0002"
Hex-shaped| Thrubeam | M4 05915\ st o 984 (787 TURBO: 19.69'(15.75') 500 (400) 0113 00.005 IiU-77;£G ©P.39
= 250 (200) HSP : 6.60'(4.33)170 (110) pprox. 45,9
R
-40 to +122°] 10 +! m
0. 71 18 R0.79"
“R20 FU-77MTG| ©P.39
-r;’ Steel Approx. 100 g
Lens attachment & P.12

*1 When using the FS-V30.
*2 The smallest detectable object was determined at the optimal detecting distance and sensitivity setting.

C See P.12 for specifications when a thrubeam lens is attached. )




Select a

Select a

m) | Selectan

general specific amplifier
sensor sensor
RED indicates thrubeam fibers. N
Unit: inch mm
Fiber unit length Detecting distance™ f i
Tvpe (Diameter) Minimum Each detecting distance in parentheses shows the data when the S-APC function is ON. 05:::.:!;:"3 Smallest Model
) ) Appearance bend (Standard | detectable Dimensions
Shape Deletll:]tllay Size Ambient radius [ mega Other power modes argettobe | Object? Weight
LG temperature FINE detected)
B oree cut {aD.04" a0 1968 (14.95) ULTRA : 16.54' (12.99') 420 (330)
P ) \/ ROR'P 500 (380) SUPER: 10.63' (7.87) 270 (200) 40.025" FUT9 | op.ap
% High -flex 49 (3947125 (100) | TURBO: 866" (6.69) 220 (170) 0.7 Approx. 6 g .
M3 Lens attachment @ P.12| HSP : 2.76"(1.38") 70 (35)
6.6'2 m Free-cut (00.09" 02.2)
-40 t0 +122°F (-40 to +50°C) R0.02
R05 FU-77V | op 39
ToughFlex Approx. 25 g
/é%
% \%14
R0.08"
Tougth AF'::]; ©P.39
oughFlex 66,03 (51.13| ULTRA: 51.18'(43.31) 1300 (1100) pprox. 219
[ (1300) | SUPER: 29.53 (23.62') 750 (600) 032‘;
3.3'1 m cut not allowed " " . " ! o1.
S L e ;80812(3%06) TURBO: 2362° (18.11) 600 (460)
RO.39" (230) HSP  : 7.87' (551 200 (140) FU-77G
| RO ©P.39
%/’ 0.87°22 | stainless Steel Approx. 39g
i 3.3 1 m Free-cut (00.04" 91.13) »
Threaded | Thrubeam -401t0 +122°F (-40 to +w RO.79" 00002 [NEW |
‘,."' . 00. g
w4 — ! R20 w0005 |FU-77MG| ©P.39
- 1.06"27 | Stainless Steel A
e pprox. 100 g
& Lens attachment e P.12
64%‘12 m1§r§eﬁc(u}uggto o%a%_)z)
-40 to +158°F (-40 to +70° [ g 055 (55.12) ULTRA: 6299 (43.31) 1600 (1100)
/‘,% R0.98" 2300 (1400) | SUPER: 37.40" (3150') 950 (800) FU-7TF | ©
; sorame - P.39
e \%15 R25 15.75' (12,60 400 (320) | TURBO: 31.50' (18.11) 800 (600) Approx. 21 g
Lens attachment @ P.12| HSP : 8.66' (5.91") 220 (150)
: . - 00.04'
A e e 5 2559 ULTRA 3150 (15111800 (00 o1
/ RO16" 100 (750) | sypgR: 18.11 (14.57) 460 (370) FU-78 | ©p.30
Mz \%15 R4 7.48' (5.91") 190 (150) TURBO: 14.57"(11.81) 370 (300) Approx. 9 g '
; Lens attachment € P12 HSP 512 (295130 (75)
6.6'2 m Free-cut (00.09' 02.2) a o149 (65.93)| ULTRA': 74.80' (5118 1900 (1300)
FU-7AZ: 4010 +122°F (4010 +50°C) | Ro.0g' | 00(1700) | SUPER: 43.31" (35.43)1100 (900 R
FU-71: -40 to +158°F (-40 to +70°C) R2 2400 (1700) ) H( ) ‘) a0y FU-71Z | ©p 39
ToughFlex 1772 (a7 TURBO: 35.43' (27.56') 900 (700) Approx. 25
450 (350) HSP : 10.63"(6.30") 270 (160)
M6 /% 00,06
. .| ULTRA : 78.74" (62.99') 2000 (1600) o015
M6 m 6 0 P
ﬁ R0.98 2600(1900) | SUPER: 53.15' (39.39) 1350 (1000) FU-T1 | op.ag
R25 2165 (1772) TURBO: 39.37' (33.46") 1000 (850) Approx. 25 ¢ :
550 (450) HSP @ 12.99' (7.87') 330 (200)

*1 When using the FS-V30.

*2 The smallest detectable object was determined at the optimal detecting distance and sensitivity setting.

( See P.12 for specifications when a thrubeam lens is attached. )

Threaded/
Hex-shaped



10

STEP 2 Select a specific sensor

Threaded and Hex-shaped Fibers )

BLUE

indicates reflective fibers.

(Continued)

Unit: inch mm
Type Fiber unit length Detecting distance™
VI (Diameter) Mi;iméjm Each detecting distance in parentheses shows the data when the S-APC function is ON. d" Il d Model
- N Appearance en 0 wMEGA etectahle Dimensions
0| o 1] Ambient radius object? i
Shape method Size Arrangement i FINE Other power modes ] Weight
3.3'1 m Free- cut 0.73'185 I 709 551" ULTRA : 551" (4.33") 140 (110
, (551" 180 (140) 1 5.51°(4.33) 140 (110)
w3 | Coaxial (90.0591.3x2 4 R0.08 SUPER: 2.95' (2.36) 75 (60) FU-35TZ ©P.35
-40 to +122°F TUUREHeX 1.81"(0.91") 30 (23) TURBO: 2.17' (1.65") 55 (42) Approx. 7 g .
(4010 450°C) =" m3 o Lens attachment @ P, 18 | HSP 1 079 (063) 20 (16)
i 135
6.6' 2 m Free-cut . : . : ULTRA: 11.02' (9.06") 280 (230)
g 053 13.78' (11.02)
" (60.05" 013x2) \% AO.08 350 (260) SUPER: 591" (472 150 (120) FU-66TZ | op 39
-40 1o +122°F : ToughFlex |7 1.97'(157°) 50 (40) TURBO: 5.94'(3.15) 100 (80) Approx. 10 g )
(4010 450°C) o= M4 HSP  : 1.38'(1.10') 35 (28)
mary Bg
20.03°02.2 X R0.08" FU-67TZ
) -40t0 +122°F R2 o00002" ok 32 g ©P.39
Hex-shaped| Reflective (4010 450°C) ="y e ToughFlex 00.005 '
Parallel gold wire
331 m cut not 57 17 R0.39" 19,68 (16.75) ULTRA : 15.75" (12.60') 400 (320)
all :owfo . R10 500 (400) SUPER: 7.87' (6.30') 200 (160) FU-67TG ©P.30
(-40 10 +50°C) Stainless  |u2.95' (2.36") 75 (60) TURBO: 591" (4.72) 150 (120) Approx. 32 .
=16 Steel HSP @ 1.77'(130')45 (33)
M6
3.3'1mFree-cut 0.81°20.5 )
eoororts / oo FUSTMTG| &P 38
s | -67| .
-40to +122°F 4& Stailess Aoprox. 80
(-40 to +50°C) M6 ee pprox. 50 g
33 Tmeutnot (89225 R0.39" [ 7.09 (551 180 (140) ULTRA: 551" (4.33') 140 (110)
Coaxial alloveed. / R10 SUPER: 2.95' (2.36") 75 (60) FU-35TG ©P.35
P /f.- &4 Stainless [ 118" (0.91") 30 (23) TURBO: 2.17"(1.65) 55 (42) Approx. 32 g .
(4010 +50°C) ~—~ M6 Steel Lens attachment @ P. 18| HSP  : 0.79' (0.63) 20 (16)

*1 When using the FS-V30. Standard target: White mat paper (Reflective type only.)

*2 The smallest detectable object was determined at the optimal detecting distance and sensitivity setting.

C See P.18 to 20 for specifications when a reflective lens is attached. )




Select a

Select a

m) | Selectan

general specific amplifier
sensor sensor
BLUE indicates reflective fibers. N
Unit: inch mm
Type Fiber unit length Detecting distance™
VI (Diameter) M i;]]im:m Each detecting distance in parentheses shows the data when the S-APC function is ON. dSmaIIehsIt Model
. q Appearance en ] etectable Dimensions
Detecting | o Detecting f di MEGA biject' .
Shape Size Ambient radius Other power modes objec Weight
P method Arrangement | temperature FINE P g
3.3'1 m Free-cut : "
(00.05 01.3x2) W R%QS FU-35FZ ©P.35
[fj’u‘?o*jszgfg) //’\f ToughFlex - ULTRA : 630" (5.12") 160 (130) Approx. 69 '
= 787 (6:30)200(160) | sypER: 3.15' (2.56') 80 (65)
3.3'1mFree-cut 7118 1.26' (0.98") 32 (25) TURBO: 2.36" (1.77") 60 (45)
Spiral 11.81°30 cm /_\-,-- RO.08" HSP @ 0.87' (0.67')22 (17) FU-2303 )
-40 to +122°F — R2 Approx. 159 P.35
(-40t0 +50°C) ~=—= M3 Lens attachment & P.16
3.3' 1 m Free-cut ) . ULTRA : 1063' (866" 270 (220)
g 09123 13.39'(1063) 340 (270
V3 | Coaxial || 005 018x2) /-‘ P 1235 (105) 40 270) SUPER: 551" (4.33) 140 (110) FU-35FA o
-40 to +158°F / 177" (1.38') 45 (35) TURBO: 354' (2.76') 90 (70) Approx. 6 ¢ P.35
(4010 +70°C) =" 3 Lens attachment @ P.16 | HSP : 1.18'(0.98) 30 (25)
R0.98"
19.69'50 cm cut not allowed. R25 W 350 276 90 (70) ULTRA : 2.76' (2.20') 70 (56)
FU-21X: -40 to +158°F (-40 to +70°C) SUPER: 1.38' (1.10") 35 (28) FU-21X ©P.34
FU-24X: -40 to +122°F (-40 to +50°C) 059' (04715 (12) TURBO: 0.98' (0.79') 25 (20) Approx. 4 g .
059'15 Lens attachment @ P.16 | HSP  : 039'(0.28)10 (7)
////\'/ W 217 (177 55 (45) ULTRA : 177" (142" 45 (36)
s R03% SUPER: 0.87' (0.71") 22 (18) FU-24X ©P.35
Rip | 08102898 TURBO: 059" (0.47') 15 (12) Approx. 4 ¢ .
Lens attachment @ P.16 | HSP = 024' (0.16') 6 (4)
662 m Free-cut . 15.75" (12.60) ULTRA : 12.60° (10.24') 320 (260)
(00.05" 01.3x2) R(g{gg I 409 520) SUPER: 6.30' (5.12") 160 (130) FU-66Z ©P.38
FU-G67: -40 to +122°F (-4010 450°C) | ToughFlex |% 2.36' (1.77°) 60 (45) TURBO: 472" (3.54) 120 (90) Approx. 10 g :
FU-66: -40 to +158°F (-40 to +70°C) HSP @ 157'(1.18) 40 (30)
M4 | Parallel ) 00.0002
0.59'15 2756 (2087) ULTRA : 20.47° (16.93") 520 (430) 00.005
g RO.08" [ (530) | SUPER: 13.78"(9.84) 350 (250) gold wire FU-66 ©P.38
i R25 492" (3.94') 125 (100) Lg';mf §?§ 55?33 gg%;?m Approx. 10 ’
Threaded | Reflective —
6.6'2 m Free-cut o 19.69° (15.75) ULTRA : 15.75" (12.60°) 400 (320)
' 06316 .
(00.09°022x2) ~ RF({JOOSZ R 500 (400) SUPER: 8.66' (7.09) 220 (180) FU-67V ©r3s
-40 to +122°F - R, TURBO: 6.69' (5.12') 170 (130) Approx. 25 ¢ .
3 2
(010 450°C) ==y ToughFlex |7 335" (2.56") 85 (65) HSP 1 197 (142350 (38
6.6'2 m Free-cut . " o ULTRA: 21.65"(17.72") 550 (450)
' 06717 26.77 (2165
(00.09°02.2x2) / 680 (520) SUPER: 1457' (11.02) 370 (280) FU-61Z ©P.38
-40 to +122°F = 492 (3947125 (1op) | TURBO: 9.84' (787 250 (200) Approx. 22 :
(4010 +50°C) W6 R0.08" : HSP @ 3.15' (236" 80 (60)
R2
6.6' 2 m Free-cut '
(00.0902.2x 2) O-W/ ToughFlex FU-67 o
40 to +122°F c P.38
(4010 +50°C) =" o Approx. 21 g
3.3'1 mFree-cut {1499 < R0.98 19.69' (15,75 ULTRA : 15.75" (12.60°) 400 (320) [NEW|
(00.04"01.13) /\, v R25 500 (400) SUPER: 8.66' (7.09') 220 (180)
Parallel | | 3919 112075 /ﬂ SIINSS |y o 0c 1 55 85 (65 TURBO: 6.69' (5.12) 170 (130) FU-67MG | ©P.38
6 (4010+50°C) <% g Steel (2.56') 85 (65) HSP  : 197" (14250 (36) Approx. 70 g
33 Tmeutnot 06717 R0.39"
allowed. /’éf 31309 FU-67G Q)P 38
-40 to +122°F - i .
(-40 to +50°C) N M6 Stgltr;gss Approx. 29 g
6.6'2m Free-cut . 740 (09531 ULTRA @ 35.43' (2362') 900 (600)
f 06717 3740 (2953)
(00.09 022 x2) / I B g5 750 | SUPER: 19.69' (15.75") 500 (400) FU-61 ©P.38
-40 to +158°F & 787 (591 200 (150) | TURBO: 1417 (11.02) 360 (280) Approx. 21 g :
(4010 +70°C) V6 o HSP @ 472" (315120 (80)
6.6 2 m Free-cut .. <007 | ULTRA: 2047 (16.93") 520 (430)
f 06717 2756 (20.87)
(00.09 uZZxZ)/@ R0.98" 700 (530) | SUPER: 13.78" (9,84 350 (250) FU-6F ©P.38
-40 to +158°F - R25 ! ! TURBO: 9.06" (7.09) 230 (180) Approx. 21 g .
y o 492" (3.94 g
(4010 +70°C) == yq 2 EHNBA00 | e 545 (217 80 (55)
662 m Free-cut (5717 2905 (18,50 | ULTRA 20.47° (16.93') 520 (430)
coaxal | |2 222X / 560 (4(70) 1 supER: 111" (9.45) 300 (240) FU-25
oaxia -40t0 +158°F S91 (315 100 (80 TURBO: 7.87' (6.30') 200 (160) Approx. 18 ¢ ©P.35
(4010 +70°C) =" Mg ) 100 (80) HSP @ 2.76' (19770 (50)

*1 When using the FS-V30. Standard target: White mat paper (Reflective type only.)

*2 The smallest detectable object was determined at the optimal detecting distance and sensitivity setting.

C See P.18 to 20 for specifications when a reflective lens is attached. )

Threaded/
Hex-shaped
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STEP 2 Select a specific sensor

Detecting Distance

=

. |5
Using Thrubeam Lenses
Unit: inch mm
Detecting distance™
Ambient temperalure Model Each detecting distance in shows the data when the S-APC function is ON.
Type . Dimensions Applicable fiber units
Appearance Weight MEGA ULTRA SUPER TURBO FINE HSP
Heat Resistance: 158°F (70°C) 125.98' (98.43')| 74.80" (55.12")
FU-77TZ/77VI77
v zrii 3200 (2500) | 1900 (1400)
Tip: 00.17"04.3 141.73°(141.73) 141.73" (11811 82.68" (59.06)
Hear reance 4 FU-7F 3600 (3600 3600 (3000) | 2100 (1500)
Aperture Angle: oo 19 | OP-42
Approx. 8° FU-78 98.43' (78.74") | 59.06" (43.31)
m\s,s 2500 (2000) | 1500 (1100)
FU-77G/77TMG/ 7087 (70.87") 70.87" (55.12)
77TG/7TMTG 1800 (1800) 1800 (1400)
Heat Resistance: 572°F (300°C) FU-77TZ/77VI77] 141.73' (141.73) 14173 (118.11")| 74.80° (59.06) | 55.12" (35.43")
84C/88K 3600 (3600) 3600 (3000) | 1900 (1500) | 1400 (900)
141.73' (141.73) 90.55" (70.87")| 59.06" (39.37)
Tip: 006" 04 FU-7F/86A 3600 (3600) 2300 (1800) | 1500 (1000)
'a?s’;gr‘lggte(’ﬁ”g Gs/? F-2 ©P.42 | Fu-86Z 14173 (141.73) 14173'(18.11)| 7874 (62.99) |51.18" (25.59')
v Approx. 2.9 ’ 3600 (3600) 3600 (3000) | 2000 (1600) | 1300 (650)
Aperture Angle: \/\
Approx. 15° 031'7.9
FU-78 141.73' (141.73) 141.73' (118.11%] 118.11°(94.49) | 59.06" (47.24')| 43.31" (31.50°)
3600 (3600) 3600 (3000) | 3000 (2400) | 1500 (1200) | 1100 (800)
FU-77G/7T7TMG/ 7087 (70.87') 70.87"(59.06") | 55.12" (35.43")
T77TG/77TMTG 1800 (1800) 1800 (1500) | 1400 (900)
Heat Resistance: 221°F (105°C) FU-77V/I77 90.55' (70.87*)|59.06" (39.37")
2300 (1800) | 1500 (1000)
Fiing ot FU-7F/86A 141.73" (94.49)| 70,87 (47.24°)
s (16179) 3600 (2400) | 1800 (1200)
B ) % 3600 (3600)
Side-view with F-5 v 70 74 . .
e el ’ % popror 100 ©P.42 | FU-86Z 98.43" (78.74') | 62.99' (31.50")
: 2500 (2000) | 1600 (800)
02256
037‘93%7 90.55'(70.87") | 51.18" (35.43")
FU-78 2300 (1800) | 1300 (900)
FU-77G 70.87" (70.87") 50.06' (39.37")
1800 (1800) 1500 (1000)
Heat Resistance: 158°F (70°C)* FU-77VITTITTG] | 7087 (55.12) | 55.12' (4331) | 3346' (2756)) | 27.56' (2165) | 1575 (1181) | 11.81"(7.67)
77TMG 1800 (1400) | 1400 (1100) | 850 (700) 700 (550) | 400 (300) 300 (200)
Tip: 00.16" 04 98.43' (7874 | 7874 (6299) | 51.18' (39.37) | 3937 (31.50") | 19.69'(15.75) | 12.60° (866)
p F-1 FU-7F/86A 2500 (2000) | 2000 (1600) | 1300 (1000) | 1000 (800) | 500 (400) 320 (220)
Side-view o , Approx. 20 ©P.42
v FU-86Z 7480 (59.06") | 59.06" (47.24") | 37.40"(29.53) | 29.53'(2362) | 15.75 (1181") | 9.84'(5.12)
\%\9.5 1900 (1500) | 1500 (1200) | 950 (750) 750 (600) | 400 (300) 250 (130)
55.12" (4331') | 4331"(35.43) | 27.56" (21.65) | 2165'(17.72) | 1181"(9.84) | 7.87 (551
FU-78/84 K
U-78/84C/88 1400 (1100) | 1100(900) | 700 (550) 550 (450) | 300 (250) 200 (140)

*1 When using the FS-V30 Series. The maximum sensing distance of 141.73" 3600 mm (70.87" 1800 mm) is possible because the fiber length on one side is 6.6'2 m (3.3' 1 m).
*2 When using the F-1 at a temperature of 158°F (70°C) or more, specify the “Heat-resistant F-1”.
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Select a
specific

Select a
general

m) | Selectan

amplifier

sensor sensor

( Hex-shaped and Conventional threaded fibers )

Using the hex-shaped fiber as shown below allows for a neater cable configuration.
This avoids breakage problems caused by the cable being pulled.

Threaded Type Hex-shaped Type With the hex-shaped
¢ fiber, one end is secured
with a nut, so installation

T is simpler.

g

T

( Fiber Cable Type )

The ToughFlex series are cables that reduce problems caused by bending. They are very versatile and
are recommended for general-purpose applications.

ToughFlex Stainless Steel Standard

U

Stainless steel braided cable is used in situations where the
fiber could be subjected to impacts.

ToughFlex fibers use fine strands that are bundled
into a cable. This provides a high level of bendability

ﬁ and strain relief.

Bend radius of Bend radius of Conventional fiber
0.08"2 mm 0.02" 0.5 mm

Tight bending

causes a break.
Stainless steel braided cable is recommended in v
areas where human traffic passes nearby. )
P 4 217-core fiber 613-core fiber ToughFlex fiber
r

Note: Use High-flex cable (P.26) in locations where there is the chance that
a cable can move.
\

No breaking, even
when subjected
to a tight bend
radius.

C Parallel (Standard) and Coaxial Fibers )

Type Characteristics
Parallel Transmitter and receiver are routed side-by-side in parallel reflective
(Standard) fiber optic sensors.

Transmitter light is located in the center, while Reciever light is around
Coaxial the periphery. This cable has outstanding short-distance
characteristics. Focusing lenses can be attached to coaxial fiber optics.

Threaded/
Hex-shaped
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STEP 2 Select a specific sensor

. - Suitable for installation in
Cylmder (Set Screw Installation) ) locations where space is limited.

Installed by drilling a hole and
using a set screw.

Let us help you make your selection.
Tell the operator you want to find out
more about our Fiber Units.

%"—L 1-888-KEYENCE
FrRee| 1-888-539-3623
RED indicates thrubeam fibers. _
Unit: inch mm
Fiber unit length Detecting distance ™ i i
Type (Diameter) 0 Minimum Each detecting distance in paremhegsshowsmedalawhenlheS-AFGIunclirm is ON, og}';;:!“a:s Smallest Model
: _ Appearance bend Stndarg | UEtectable Dimensions
Detecting Size Ambient radius [0 meca Other power modes I(arg?e?tgrbe object® | weight
method temperature FINE detected)
o o SOW ULTRA : 5.12" (394) 130 (100)
-40 to +122°F 00.04° 0 Z T
5.91" (4.72') 150 (120 : 256' (1.97"
0t a1 (-40 t0 +50°C) \0/246\ 2039 [W5.01 (472 150 (120) SUPER: 256“ [ 97“) 65 (50) ooi FU-58 | p.ag
R10 126' (098 32 (25) TURBO: 1.97"(1.57") 50 (40) 00.265 Approx. 8¢
/'/ ) HSP 1 0.79' (04720 (12)
831 mFreeaut (o004 1”‘ 0 o5 1408 ULTRA : 16.54' (12.99) 420 (330)
-40 to +158°F , R0.16" . 9 "
0006 915 (-40t0 +70°C) 010 Ra —r (330) SUPER: 1063 (.67) 270 (200} |, oo FU-59 | op 38
High-flex TURBO: 8.66' (6.69') 220 (170) 007 Approx. 3¢

4.92" (3,94 125 (100)

\

HSP @ 276'(1.38")70 (35)

\

1i §9 SE: c? cut ggtwaollowed ULTRA : 0.79' (0.63') 20 (16)
to +158° l 098" (0.79) 25 (20) S| 1 059" (0.39" 5]
o UPER: 0.59' (0.39') 15 (10 -
(4010 +70°C) 925 /\ (0:39) 15 (10) 20,005 FU-55 P.37

039710 TURBO: 039 (028) 10 (7 Approx. 3
020° (0,16 5 (4) (028)10(7) 00.125 pprox. 39

HSP 1 —(-)
Thrubeam 20.10" 62.5 R0.39" 00.0002"
L St amcutnotallowed. R10 ULTRA: 079" (0.63') 20 (16) 00.005
(40t +7o;% mﬂ[;s)oa ﬂ” — l0.08 (0.79") 25 (20) SUPER: 059 (0.39) 15 (10) 0005 FU-56 ©P.37
o
0 39"10 TURBO: 0.39°(0.28")10(7) 00125 Approx. 3 ¢ .
205 0.20° (0.16) 5 (4) W -0 :
Do not bend sleeve. :
6.6'2 m Free-cut (20.09" 62.2) ULTRA : 5118 (43,31 1300 (1100
4010+122F 00.12" ,,3/ : 66.93' (51.18") ( {1100)
(-40to /ﬁ/ RO.08" R B 4709 (1300 SUPER: 2953 (2362) 750 (600) | FUSFZ | p 37
055" 14 Toqu‘EFlex o TURBO: 23.62'(18.11" 600 (460) | g1 43 Approx. 19 ’
% 11,81 (9,08 300 (230) HSP @ 787 (551200 (140)
00.12" 83 I E—
6.6'2 m Free-cut (20.09 62.2) ULTRA : 62.99" (4331 1600 (1100)
4010+158F 50.12' 83 9055 (55.12)
Roos T 530 1400) | SUPER: 37.40'(3150) 950 (800) or FU-SF | op.37
059715 R25 TURBO: 31.50'(23.62") 800 (600 ) Approx. 19 )
15.75" (12.60°) 400 (320) (2362) 800 (800) o1 pprox- 15,9
HSP  : 866 (591220 (150)

*1 When using the FS-V30.
*2 The smallest detectable object was determined at the optimal detecting distance and sensitivity setting.



Select a
specific

Select a
general

m) | Selectan

amplifier

sensor sensor

BLUE indicates reflective fibers.

Unit: inch mm
Tyne Fiber unit length Detecting distance™
yp (Diameter) Minimum Each detecting distance in parentheses shows the data when the S-APC function is ON. Smallest Model
A ) Appearance bend detectable Dimensions
Detecting Size Ambient radius [0 meeA Other power modes object Weight
method temperature FINE
3.3°1m cut not allowed. ULTRA : 2.36' (1.97") 60 (50)
400 +158°F [ 2.05' (2,36 75 (60 1 1.26' (0.98'
(440 10'+70°C) 059" 15 RO.16" 195" (2.36") 75 (60) SUPER: 1.26"(0.98") 32 (25) FU-49X ©P.37
) 1098 (0.79) pprox. 3 g ’
= R4 ! ) TURBO: 0.98' (0.79) 25 (20) A 3
/‘40“‘ 5 High-flex 0.79'(0.63') 20 (16) DU
_~ . HSP  : 0.51°(0.39) 13 (10)
00.06" -
015 S cuf not allowe. ULTRA : 0.47° (0.39) 12 (10)
(-40t0 +70°C)  0.59' 15 0.59' (04715 (12) SUPER: 031" (0.28) 8 (7 -
01243 " Ry TURBO: 024 Eozoisfs; A':plr{)x426g oP.37 :
D‘o not bend - l/wos o5 R10 012'(0.08)3 (2) e . Cylinder
sleeve. = " 005 HSP  : 0.06' (0.04) 1.6 (1.1)
l?oiif?s%["n;m not allowed. ULTRA : 165' (1,34 42 (34)
o0y 0.55'14 - R
-40 to +70°C :
- ( MU?M R0.98" [ 189 (15748 (40) SUPER: 0.59 r0.47?15(12) FU-22X SP.35
025 Do not bend = 0 025 R25 155031108 TURBO: 051" (0.39') 13 (10) Approx. 4 ¢
sleeve. 90.10° 92. 0 1 024" (0.16
- HSP 1 0.24'(0.16) 6 (4)
6.6'2 m Free-cut (00.05 61.3x 2) : 12.60° (1004
FU-4FZ: -40 to +122°F (-40 to +50°C) I 1575, (1260) ULTRA: 69 : 0‘ 320 (260)
FU-4F: -40 to +158°F (-40 to +70°C) R0.08" 400 (320) SUPER: 6.30" (5.127) 160 (130) FU-4FZ ©P.36
R2 o TURBO: 4.72' (3.54') 120 (90) Approx. 89 :
ToughFlex 236 (17760 (45) HSP : 157 (11840 (30
Reflective 06717 F1AT(118) 40 (30) 20.0002"
. ULTRA : 20.47" (16.93") 520 (430) gold wire
% 00.12" 03 27.56' 20.87) SUPER: 13.78" (9.84") 350 (250) FU-4F
R0.98" 700 (530) : - ©P.36
TURBO: 9.06' (7.09') 230 (180 Approx. 8 :
R25 492" (394 125 (100) ) 230 (180) pprox. 5
HSP  : 3.15'(2.17)80 (55)
64%‘5 m1';f;eF-wl (00.04"01.0x2) ULTRA : 5.12° (4.33') 130 (110)
-40 to ° . . . \ .
o (_40t0++mow Ro4e T 630 (5.12) 160 (130) SUPER: 2.76' (2.17) 70 (55) FU-48 ©P.37
23 i Fr§4fl a8 11035 (28 TURBO: 1.97' (1.57') 50 (40) Approx. 7 g :
= 00.12' 03 ot (110785 (28) HSP  : 0.87' (06722 (17)
14906?‘ 51052'";“1 not allowed. ULTRA : 2165' (17.32') 550 (440)
-40 t0 +158° : 26.77" (21.65') . ! .
5 og) 0.67'17 SUPER: 14,57 (1181 370 (300, K
(4010470°C) ’ Roog M g (s50) 7 (11817370 (300) FU-23X | op 35
R25 TURBO: 9.84" (7.87") 250 (200) Approx. 4 ¢
T 012 08 4.92' (394125 (100) HSP @ 3.35'(2.36") 85 (60)
i 50.om outnot allowed. ULTRA: 138" (1.10") 35 (28)
(4010 +70°C) 059'18 o W7 138) 45 (35) SUPER: 071" (0.55) 18 (14) FU-45X
0.02'5 R0.16 o ©P.37
Do not bend \_ e R4 031 (0248 (6) TURBO: 0.51"(0.39) 13 (10) Approx. 4 ¢
sleeve. <+ goszﬂ HSP  : 020'(0.16')5 (4)

*1 When using the FS-V30. Standard target: White mat paper (Reflective type only.)
*2 The smallest detectable object was determined at the optimal detecting distance and sensitivity setting.

( Selection Tip 1 Fiber Cable Style )

The ToughFlex cable style eliminates problems caused by bending of fibers.
The High-Flex fibers are designed for repeated bending like what occurs in applications with frequent
movement.

ToughFlex High-flex Standard

JUUL>—/'\

( Selection Tip 2  Cylinder Type Installation )

Q What size of hole needs to A The diameter tolerance of the sensor conforms to JIS
be drilled for installation? intermediate. The tolerance is +=0.004" +0.1 mm up
to an outside diameter of 20.24" g6 mm.
For the 20.12" @3 type, for example, this translates
to 0.11" to ©0.12" 2.9 to @3.1, so a hole of 0.13"
3.2 should be drilled.

15



STEP 2 Select a specific sensor

No more space problems.
Sensors can be located closer to
the target.

Sleeve )

.

Connector pin count

Let us help you make your selection.
Tell the operator you want to find out
more about our Fiber Units.

%IEIE 1-888-KEYENCE
FRee| 1-888-539-3623
RED indicates thrubeam fibers. _
Unit: inch mm
Fiber unit length Detecting distance™ i q
Type (Diameter) Minimum Each detecting distance in parentheses shows the data when the S-APC function is ON. OS}I;;:L?:S Smallest Model
. Beam Appearance bend (Stndard | detectable Dimensions
De‘ﬁ"ﬂu emitting Ambient radius [T mega Other power modes agetiobe | Object™ | weight
et direction temperature FINE detected)
3.3'1 m Free-cut (00.05" 01.3) 2010025 o
4010 HISEE 00030082 - ULTRA : 9.06' (7.09') 230 (180)
(-40 10 +70°C) ) _ I 555 (230) SUPER: 3.94' (2.95) 100 (75) . FU-32 | gp.35
NS5 o0 (118138 (30 TURBO: 2.95' (2.36') 75 (60) 006 Approx. 5 g :
0.59'15 (11838 (30) HSP @ 0.98' (05925 (15)
Side-view Do not bend sleeve.
6.6' 2 m Free-cut (00.09" 92.2) = . . .
40 to +158°F 05915, 2520 2047y  ULTRA: 19 69“ {5 7? ) 500 (400)
(40 t0 +70°C) & 0w RO9E [— (520) SUPER: 12.60' (9.84') 320 (250) FU-34 | gp 35
. 6" ' . TURBO: 9.84"(7.87") 250 (200, A 17 .
00.05"01.2 R25 4.92'(3.94) 125 (100) (187250 (200) pprox- 119
Min. bend radius of sleeve: HSP : 3.54"(1.97') 90 (50)
R0.98" R25 008
6.6'2m Free-cut (00.09' 02.2) M4 :
oo éi)e 1“ ) / 05555 129|  ULTRA 6269 (4537) 1600 1100 ol
(-40t0 +70°C) °06 0168 - 05915 (I M 300 (1a00) | SUPER: 3740 (31501 950 (800) FU-73 | op.3g
" TURBO: 31.50° (23.62') 800 (600 : :
280 i bend 15.75' (12.60°) 400 (320) 0’ (2862 800 (500) Approx. 249
radius of Sleeve: HSP  : 866" (5.91) 220 (150)
R0.39"R1 ‘
Thrubeam 33 1 m Free-cut (@004 21.0) 00.0002
m Free-cut (0. 1.
40 to +158°F N% ULTRA : 13.39' (10.24') 340 (260) 00.005
(-40 to +70°C) 00-03;0-32 750 15 [ 15.75' (11.81") 400 (300) SUPER: 7.09' (5.91") 180 (150) 00.02" FU-75F ©P.30
05915 TURBO: 591" (4.72') 150 (120) 0.5 Approx. 10 g :
374" (2.95) 95 (75)
/ HSP  : 1.97'(1.18) 50 (30)
) Do not bend sleeve.
Top-view
3.3'1 m Free-cut (00.04" 91.0) 00.12" 03 . .
4010 +158°F 1009 004 ULTRA : 512" (3.94') 130 (100)
(40 t0 +70°C) 05915 - [ 6.30° (512 160 (130) SUPER: 2.56' (1.97") 65 (50) oor FU-76F | gp 39
a5 i R10 e 09832 05 TURBO: 1.97" (1.57') 50 (40) 00.265 Approx. 10 g :
e . bend (09832 (25) HSP : 071 (039 18 (10)
R0.39 R10
19.69' 50 cm cut not allowed. ©0.10" 2.5
4010 +158°F = ULTRA : 0.79' (0.63) 20 (16)
(-40to +70°) 0001003 098 (0.79) 25 (20) SUPER: 059'(039) 15 (10 N
- g 0 TURBO: 039" Io 28“)10 (7 ) o0.00% AFU 536 P37
0208 020' (0165 (4) o Y 00.125 pprox. 3 g
HSP @ - (1)
Do not bend sleeve.

*1 When using the FS-V30.
*2 The smallest detectable object was determined at the optimal detecting distance and sensitivity setting.

The long sleeve fibers allow
for some bending.

See the dimensions diagram
for bend ranges.



Select a Select a

m) | Selectan

general specific amplifier
sensor sensor
BLUE indicates reflective fibers. N
Unit: inch mm
Tyne Fiber unit length Detecting distance™
vp (Diame!er) Minimum Each detecting distance in parentheses shows the data when the S-APC function is ON. Smallest Model
) Beam Appearance bend detectable Dimensions
Delﬁf]“laﬂ emitting Ambient radius [0 mecA Other power modes object” Weight
method | direction temperature FINE
6.6'2 m Free-cut (00.04' 61.0 x 2) ULTRA : 266" (213 68 (54)
-40 to +158°F 0.1 02.8 . ’ )
(otosree) . Wsss 68) 85 (68) SUPER: 1.34'(1.08) 34 (27) FU-31
00.08'02 - Rgfog TURBO: 098" (0.79') 25 (20) Approx. 5 g OFP.35
. < 05915 0.67' (05117 (13)
0.59'15 HSP @ 0.43 (03111 (8)
. Do not bend sleeve.
Side -
3.3'1 m Free-cut (00.09" 2.2 x 2) 0 W%
-40 to +158°F p ULTRA : 591" (4.72') 150 (120)
(4010+70°C)  00.08" 02 - [ 709 (5.91) 180 (150) SUPER: 2.95' (2.35") 75 (60) FU-33 | op.35
- R25 R TURBO: 197 (1.57') 50 (40) Approx. 10 g '
256" 65 0.98(0.79') 25 (20) N i
Min. bend radius of sleeve: HSP: 0.71°(055) 18 (14)
R0.98' R2
19.69' 50 cm cut not allowed. WLTRA: 135 (11035 (26) Sleeve
-40 to +158°F M3 :
(-40t0 +70°C) gggg / - I 177 (1.38") 45 (35) SUPER: 0.71 (055" 18 (14) FU-65X ©P.38
R'4 031" (024" 8 (6 TURBO: 0.51"(0.39') 13 (10) Approx. 5 ¢ .
2 0.59'15 (024)8(®) HSP  : 0.20'(0.16)5 (4)
Do not bend sleeve.
6.6 2 m Free-cut (00.05" 01.3 x 2) M4 ULTRA: 433" (354 110 (0)
-40 to +122°F :
(4010 +50°C)  00.08" 02 ! Ro.0s T 5.2 (433130 (110) SUPER: 2.17' (1.77') 55 (45) FU-63Z ©P.38
e D R2 TURBO: 169 (1.38) 43 (35) Approx. 10 g :
ToughFlex [' 0.98' (0.79") 25 (20) o
o Min. bend radius of sleeve: HSP 1 051 (031913 (8)
et R0.39'R10
6.6'2 m Free-cut (00.05' 01.3x2) M4
-40 to +158°F 50 05" m 65
(-40t0 +70°C) = FU-63 P.38
2.64' 67 Approx. 10 g e :
Min bénd radius of sleeve: ULTRA : 591" (4.72) 150 (120)
Reflective ) R0.39'R10 R095 [ 7.09' (5.91) 180 (150) SUPER: 3.35' (2.76) 85 (70) 00.0002"
6.6'2 m Free-cut (00.05" 91.3 x 2) .’ R25 6 118 87 30 TURBO: 2.36' (1.97") 60 (50) ﬂ?d00_5
0| " " ") 0la wire
Pt (Heereo HSP 094 (063)24 (16 ’ FU-63T
Top = ) ©P.38
Approx. 10 g
. 26467
A% Min. bend radius of sleeve:
R0.39'R10
19.69" 50 cm cut not allowed.
o . ULTRA : 1.38' (1.10') 35 (28)
-40 to +158°F 00.12" 03
(40 t0 +70°C) z88§ = RO16" [ 177 (1.38) 45 (35) SUPER: 0.71'(0.55') 18 (14) FU-45X ©oP.37
o £ . .
; TURBO: 051" (0.39) 13 (10 )
.%\8020“54\15 R4 031 0248 6) (0.39) 13 (10) Approx. 4 g
HSP @ 0.20° (0.16')5 (4)
Do not bend sleeve.
6.6' 2 m Free-cut (00.05" 01.3 x 2) ULTRA: 591" (472) 150 (120)
-40 to +158°F 00.16' 04 :
(4010+70°C) 40,05 1,652 f0.08 JI 709' (591180 (150) | SUPER: 2.35' (2.76') 85 (70) FU-43 | gp a7
/ 059'15 Ro5 146 (1.16) 57 (50) TURBO: 2.36' (197') 60 (50) Approx. 8 '
= 0.87"22 B HSP  : 0.94" (0.63') 24 (16)
Do not bend sleeve.
3.3"1 m cut not allowed.
4010 +158°F / ULTRA : 0.47' (0.39') 12 (10)
(010 +70°0) 02‘2’005005 ol a3 0.59' (04715 (12) SUPER: 031" (0.28)8 (7) FU-46 ©P.37
/ 05915 R.10 . . TURBO: 0.24"(0.20") 6 (5) Approx. 2 ¢ )
N 0.12'(0.08") 3 (2)
HSP @ 0.06(0.04)1.6 (1.1)
Do not bend sleeve.
19.69" 50 cm cut not allowed.
o ULTRA : 1.65' (1.34') 42 (34)
) -40 to +158°F 0010025 _
l';‘]g:;l:(l)z‘lnl,, (-4010+70°C) 40,07 g1.77 RO.95: [ 189 (15748 (40) SUPER: 0.50' (0.47') 15 (12) FU-22X ©P.35
beam 10° ~ 02[1%]55‘141 R25 039 (031910 (8 TURBO: 0.51"(0.39') 13 (10) Approx. 4 ¢ )
(031 10(8) HSP @ 0.24'(0.16') 6 (4)
Do not bend sleeve.

*1 When using the FS-V30. Standard target: White mat paper (Reflective type only.)
*2 The smallest detectable object was determined at the optimal detecting distance and sensitivity setting.

When determining the smallest detectable object, positioning the
sensor too closely to the object caused the object to disappear
making alignment difficult. With the sleeve type, the sensor itself
does not become an obstruction and alignment is easier.

17
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STEP 2 Select a specific sensor

. Great for Small Object Detection
Sma" Sp0t ReﬂeCtlve ) Reflective type fiber sensors are great for small

object detecting. Select the sensor according to the
size of the object.

i!
|

Let us help you make your selection.
Tell the operator you want to find out
more about our Fiber Units.

caLL| 1-883-KEYENCE
1-888-539-3623

FREE

Small spot sensors come in the three types described below. Select the sensor you need
according to application conditions.

The FU-23X + F-2HA (©P.20) and the FU-20 (© P.21) produce the smallest beam spot of
00.004" 0.1 mm.

I Adjustable Beam Spot oPr.19

Spot size is freely selectable.
Focal distance is variable, so there is no need to adjust =n
the distance between the sensor and the target.

0.31"to0 1.18"
8 to 30 mm

0.39"t0 1.18"
10 to 30 mm

20.04" to 90.14" ©0.02" to ©0.12"

b 20.9t0 3.5 mm ©0.5to 3.0 mm

I Parallel Beam Spot opr.19

The approximate ¢0.16" g4 mm diameter spot radius does not
change from 0 to 0.79" 0 to 20 mm.

This is great for applications where distance varies due to
vibration and other factors.

0.79"
20 mm

@ Approx.20.16" 24.0 mm

I Small Spot eP.20

This type is available as a ©0.004" 0.1 mm small spot,
long distance with integrated lens, or as a lens-and-fiber
combination. 68.0 mm
Select the type you need according to application e
iti 0.20" 0.28"
conditions. o2 V)| 928 050
5mm 1.38"
35 mm
Approx. Approx. Approx. Approx.
- 90.004" . 00.02" + 90.02" e 00.04"
20.1mm 04 mm 0.5 mm 21 mm



Select a
specific

Select a
general

I Adjustable Beam Spot

Built-in Lens Fiber Unit

sensor sensor

m) | Selectan

amplifier

Unit: inch mm
F[illger HI:il ;ength
iameter; Model Minimum
Type B:;T“;p:r' Focal distance ) Appearance bend Dimensions
Ambient Weight radius
temperature
6.6' 2 m Free-cut <
(00.05"01.3x2) V6 v
-40 to +158°F - !
(4010 +70°) A':pligso 0| s ©r.34
;60:11 ‘0311754‘
Adjustable beam spot 90% 91?0”:?’;4 0'3190 }g ‘],’018 ? -
M6 - )
FU-2540| "% ©P.35 =
1,04 to 1.24'
26.41031.5
Lens + Fiber Unit Unit: inch mm
Lens Fiber units
Beam spot : Minimum i i
Type h Focal distance Appearance Dimensions
diameter Model U ) bend Appearance Model
Weight radius
R0.08" R2
ToughFlex
03487 p FU-35FZ
02256 R0.08' R2 _ j
Side-view 20.02" to 90.12" 0.31"to 1.18" | P
adjustable spot 00.5t0 3 81030 F-5HA \m =5 FU-2303 ©P.35
. R0.98" R25 >
Approx. 29 " FU-35FA
FU-10 FU-10 F-5HA+FU-35FZ
Adjustable beam spot Adjustable range of spot Target width vs. operating range
diameter (Typical) (Typical)
Adiustable b t di t € o1e N E138 -#-Insertion depth 0.37' 9.4 mm 3
justabielbeamispordiainele] g 014 35 E 1.18"|-m-Insertion depth 0.33' 8.4 mm 30
" = " o i .
30.04" 0.9 mm S 0 12“ 3 2008 -&-|nsertion depth g.rznﬂm 25
— £0.10 / 25 00 2
= " o .
m:= Eo0s 2 £ ==
b £ 006" Adjustable —{ 1.5 B 059 = 15
0014"@35mm | S 004 range 1 039 10
' :I = =
L 8 0.02' ‘ 0.5 = 0.20" 5
wEs—: S l g, )
039" 079" 1.18 1.57" a 0.02" 0.04" 0.06" 0.08" 0.12" 0.20"
10 20 30 40 05 1 15 2 3 5
Distance (inch mm) Beam spot diameter o (inch mm) P
I Focused Beam Spot \
Lens + Fiber Unit Unit: inch mm
. . Detecting distance!
B t Lens Fiber unit Each detecting distance in pavemhesesshogws the data when the S-APC function is ON.
Type eam spoi Minimum Dimensions
diameter Appearance 0 MEGA
bend A
Model Weight Lonis ppearance Model FINE Other power modes
R0.08"R2
ToughFlex FU-35FZ
M B ULTRA : 1,50 (1.18) 38 (30)
e 150 (1.18)38.30) | supeR: 150" (1.1 38 (30)
R0.08" R2 e . TURBO: 1.30"(1.10) 33 (28)
_ 110°087)28(22) | ysp - 079 (063)20 (16)
FU-2303
Approx. 00.16" g4 - .
bg?;png{)eort e~ R0.98" R25 ’ . ULTRA : 256" (2.05) 65 (52)
Parallel beam (within the F-3HA = [l 256 (20565 62) | supER: 256 (2.05) 65 (52)
Qetectinglon % / FU-35FA e TURBO: 2.17" (1.7 55 (45) ©P.35
0't0 0.79" \ 03795 T LT 50745(38) | yep . 1 35 (09835 (25)
0to 20 mm)
Approx. 2 g TRO.OhSF‘| R2
kg™ \ FU-35TZ
e o ULTRA : 1.38'(0.98) 35 (25)
I 1:38'(098)35 25) | syper: 13 (110735 (28)
R0.39"R10 e TURBO: 1.18'(0.98) 30 (25)
Stainless steel ‘:f:% 098079 25@0) | yep . 071 (05518 (14)
- (“ FU-35TG
S5 U,

*1 When using the FS-V30. Standard target: White mat paper (Reflective type only.)

Small Spot
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STE 2 Select a specific sensor

I Small Beam Spot

Lens + Fiber Unit

o

__d

Unit: inch mm
Lens ‘ Fiber units
Beam spot Focal Minimum i i
T A b
ype diameter distance Model Appearance hend N T Dimensions
Weight radius
Approx. H039 R10/
00.004" - FU-24X | ©P.35
00.1 /
Approx. R0.98" R25 /
00.01" - FU-21X | ©P.34
00.2 >
R0.08' R2
mgh% FU-35FZ
Tip: 00.17" 04.3 !
F-2HA R0.08' R2
0.28'+0.08"
FU-2303
72 \%\
Approx. g R0.98' R25 |
Approx. 90.02" // FU-35FA
00.4
R0.08" R2
ToughFlex
/.-di"_ \ FU-35TZ
R0.39"R10
Stainless steel f FU-35TG e
e - P.35
=i D\
R0.08"R2
T°”ghF"’x/'/ FU-35FZ
Small spot RO.08"R2
FU-2303
Tip: 00.29' 07.4 H0.08 R
F-4HA g
Approx, 60.02°| 0.5950.08° Tounre: g FU-35TZ
005 152 R \
1.06'27 ?
R0.39"
Approx. 2 g A R, - FU-35TG
R0.98' R25 ) /‘
/ FU-35FA
R0.98" R25
Approx1. 80.04“ FU-21X ©P.34
a1.! 5
R0.08" R2
mghﬁ% FU-35FZ
Tip: 00.42' 010.6 .//
F-6HA R0.08' R2 i
1.38':0.12" F
353 Tor 26 FU-2303
Approx. 00.08" ©P.35
2.0 Approx. 5.9 R0.08' R2
ToughFlex FU-35TZ
/‘-‘-”. \
R0.98' R25 v
/ FU-35FA




Select a
specific

Select a
general

m) | Selectan

amplifier

I Small Beam Spot
Built-in Lens Fiber Unit

sensor sensor

Unit: inch mm
ai)lger lllllil ;ength
iameter; Model Minimum
Type B:;'n,:r:,t Focal distance . Appearance bend Dimensions
Ambient Weight radius
temperature
19.69" 50 cm cut not allowed.
-40 to +158°F (-40 to +70°C)
- . . R0.98"
Small spot Approx. 90.004" 0.20" Tip: 012" 03 AFU 20 R25 ©P.34
pprox. 2 ¢
00.1 5
0.71"18

* Cannot be used with the FS-V30 Series HIGH SPEED mode.

Problem |

Vibration or other

conditions causes
the lens to come off!
The lens unexpectedly
comes off making
O
(@)

detecting impossible.

Broken fiber
cable!

The fiber cable catches
during device assembly
or maintenance.

FU-2303/35TG+ Lens Coaxial Fiber with Guarding

Select a spiral protected fiber!

FU-2303/35TG protects against fiber cable breakage. Protected
by stainless steel, the fiber cable maintains a bend radius of
R0.39" R10. Protective braided shielding increases strength
against pulling, while a flexible spiral shield increases strength
against side impact.

Protective
braided shield

Flexible spiral shield

FU-10 Adjustable Beam Spot Fiber

Select a fiber
with a fixed lens!

Since the lens has threading
to secure it to the sensor,
there is no more need to
worry about the lens coming
off due to vibration.

|

Problem

No room to install
sensors!

| want to use a side-

view spot sensor.

F-5HA Space Saving Lens + Fiber
Select a side-view lens!

A side-view lens can be used for accurate detection of
small parts in locations where other sensors were difficult to
install.

Also, since the size of the spot can be changed by varying
the insertion depth of the fiber unit, there is no need to be
concerned about the distance from the target.

Requires approximately 1/7
the space of previous products.

Small Spot
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STEP 2 Select a specific sensor

Great for applications where there
is variance in target position and
for detecting multiple shapes.

Area detection, thrubeam type Area detection,
m reflective type
2.72;69}»\

1.57" 0.59"
/ 07728 ) 40mm 15 mm
o 19.5 mm b
— "
’ 0.59"
15mm >

. Let us help you make your selection.
Tell the operator you want to find out
more about our Fiber Units.

CALL 1-888-KEYENCE
FReel 1-888-539-3623

RED indicates thrubeam fibers.

Area )

Unit: inch mm
Fiber unit length Detecting distance™ i i
Type (Diameter) Minimum Each detecting distance in parentheses shows the data when the S-APC function is ON. 05:;[:.:L‘a::s Smallest Model
. ) Appearance bend detectable Dimensions
Detecting Optical Ambient pp radius [ meca Other nower modes é,%zﬁg(ge object | weight
method axis width temperature FINE p detected)
. : 1.8 (11
077\ roos: |HENEENMES (18 :b:ﬁ n: (}1 nggﬁfig? =T
1,57 40 195 ) N R 3600 (3600) : (11.8) 3600 (3600) 15ZOXX0312 0002004 | FU-E40 | ©P.41
662 m Free-cut \ ToughFlex 98 (7.2) TURBO: 11.8' (11.8') 3600 (3600) Approx. 30 g
(00.09'02.2x2) 3000 (2200) | HSP : 55.12'(31.50°) 1400 (800)

-40 to +122°F
(-40 to +50°C) Thickness: 0.20" 5.1

0 /W
0.79' %
0.39"10

Thrubeam

Thickness: o] ULTRA: 55.12 (4331 1400 (1100) 00.05 012
K ‘ 66.95' (55.12)
01742 RO.06 (Y B o0’ 00y | SUPER: 4724 (37.40) 1200 (950) | 030012 | (TURBO) | FU-12

) R2 e 00.01" 0.3 ©P.34
6.6'2 m Free-cut ToughFlex 2756' (21 65| TURBO: 37.40" (29,53 950 (750) 10x3 (FINE) | APProx-239
(00.09"02.2) 700 (550) | HSP : 12.60° (7.09) 320 (180)
-40 to +122°F
(-40 to +50°C)
BLUE indicates reflective fibers. N
Unit: inch mm
Type Fiber unit length Detecting distance!
w (Di ) Minimum Each detecting distance in parentheses shows the data when the S-APC function is ON. Small Model
- Appearance bend detectable Dimensions
Detecting ) i di [ mEGA biect? i
Spot width Ambient radius objec Weight
method P temperature FINE Other power modes g
6.6'2 m Free-cut (00.09' 62.2 x 2) ULTRA : 020"t 6.30" (0.20' to 6.30')
4010 +158°F (40 t0+70°C) __ 18, 0200 630" 510 160 (5 to 160)
= (0.20'106.30) SUPER: 020't05.91"(0.20' to 591 50,0002
; 0.59"15 R0.98" 50 160 (5 to 160) 5t0 150 (5 to 150) 00,005 FU-11
Reflective | .1 distance 0.59"15) ‘ R25 TURBO: 02010551 (020 105.12) Jol e pporon 19 ©P.34
0.28'7 020'10472" 5t0 140 (5 to 130) (Parallel) i
T (020"t 3.54') HSP  : 020't02.76' (0.20't0 2.17")
028 510120 (5 t0 90) 51070 (5 t0 55)

*1 When using the FS-V30. Standard target: White mat paper (Reflective type only.)
*2 The smallest detectable object was determined at the optimal detecting distance and sensitivity setting.

Applications
<

When detecting small light differences,
such as that for small objects, using an
amplifier with an external input function
(such as the FS-V33) makes it possible
to periodically reset sensitivity for stable
sensing.

\E

\

Chip movement detection Lead frame detection




Select a
specific

Select a
general

m) | Selectan

amplifier

Retro-reflective

sensor sensor

Retro-reflective is effective for
detecting transparent objects.
The beam passes through the
(transparent) item twice, so light
attenuation is twice as great as a
normal thrubeam would see.

@
—=I p o
<

| | Transparent object

Let us help you make your selection.
Tell the operator you want to find out
more about our Fiber Units.

%“EIE 1-888-KEYENCE
FRee| 1-888-539-3623
Area
GREEN indicates retro-reflective fibers. _
Unit: inch mm Retro-
Type Fiber unit length Detecting distance™! reflective
yp (Di ) Minimum Each detecting distance in parentheses shows the data when the S-APC function is ON. Model
bend i i
Detecting | B€am Ambient Appearance | PEH 0 MEGA ) Dimensions
method | emitting el Other power modes Weight
direction temperature FINE
Z% 120 T1I;rzech(uz(()ot[; (1450“13)0 x2) ULTRA: 0.39'to 14.96' (039't0 11.81)
0.39"t0 18.90" (0.39" to 14.96") 1010 380 (10 to 300)
. Y M 1010 480 (1010 380) SUPER: 039'10748'(039't05.91) FU-13
R0.08
M6 ) R § . 100 190 (10 to 150) A ©P.34
U-yA Toughiex [ D0 10236 (039 101.97) TURBO: 039'04.92' (0.39' 0 3.94) pprox. 89
= Reflective tape 10t0 60 (10 to 50) 100 125 (10 to 100)
(accessory)? HSP : —(-)
Retro- M6 :
reflective 6.6'2 m Free-cut (00.04' 01.0x 2) & ULTRA: 3.94't0 98.43' (3.94'10 78.74")
-40 to +122°F (-40 to +50°C) St 5 (190 08 100 to 2500 (100 to 2000)
0.8220.8 o 0 SUPER: 394'1049.21" (394'1039.37)
Square 1 oe‘y . 2039 IS 100 t0 3200 (100 0 2500) 100 to 1250 (100 to 1000) FU-15 SP.3
type : R0 304102480 (394'101969) | TURBO: 3.94'1037.01" (394 102953) Approx. 12 .34
Thickness: Reflector: 100 to 630 (100 to 500) 1000 940 (100 t0 750)
(HeKnESS: Repector: HSP : 3.94't0 19.69' (394'10 15.75)
" (accessory) 100 to 500 (100 to 400)
Reflector / Reflective Tape Specifications (Optional Parts) N
Unit: inch mm
R-2 (OP-95388) R-3 (OP-96436) R-5 Reflective tape (OP-96629)
2R |
Type Power modes 202 x240° 1.38'x1.65" Fll 0.55'x1.42 | 157x118
51.2x 61 35x42 =l 1436 40x30
3
MEGA 039'1037.01" (039 102953) 1010 940 (1010 750) | 039'103031 (039 1024411010 770 (1010620) | 039 102087 (0.39 10 16.93) 1010 530 (1010 430) | 039't0 1890 (039 1014.96") 1010 480 (10 to 380)
ULTRA 039'102953'(039'102362) 1010 750 (10t0 600) | 0.39 10 2441° (039101969 1010620 (1010 500) | 039'1016.93'(0.39 10 13.78) 100 430 (1010 350) | 0.39't0 14.96" (0.39'0 11,81 1010 380 (10 to 300)
FU-13 SUPER 039'1014.96'(0.39't01181) 1010 380 (1010 300) | 0.39't0 1260'(039'10984) 1010320 (1010250) | 0.39'10866'(0.39'10669)100220 (1010 170) | 03910748 (03910591 1010 190 (10 to 150)
B TURBO 039'109.84' (03910 7.67) 1010 250 (1010.200) | 03910787 (039'105.91) 1010 200 (1010 150) 03910492 (039'103.94) 100 125 (1010 100) | 039 t0492'(039'10.3.94 10t0 125 (10to 100)
FINE 03910492 (03910394 1010125 (1010 100) | 0.39'to 394' (039'10.2.95'10 10 100 (10t0 75) 03910256 (039'10197) 1010 65 (10 t0 50) 039'102.36'(039'101.97)) 1010 60 (100 50)
HSP - - - -
MEGA 3941012598 (39410 9843) 100 10,3200 (10010 2500) | 39 108661 (394'1070.87) 10010 2200 (10010 1800) | 3941051.18" (394'104331") 100 to 1300 (100 to 1100)
ULTRA 394109843 (394'10 78741000 2500 (10010 2000) | 394107087 (394'1050.06) 100 10 1800 (10010 1500) | 394104331 (3.94'10.35.43) 100 to 1100 (100 to 900)
FU-15" SUPER 394104921 (394 103937) 10010 1250 (10010 1000) | 394103937 (3341031507 100t0 1000 (10010 800) | 3.9 102953 (39410 2362) 1000 750 (100 to 600)
TURBO 304103701 (394 102953) 10010 940 (10010 750) | 394102953 (394 102362) 10010 750 (10010 600) | 394102362 (3.%4'10 19,69 100 to 600 (100 to 500)
FINE 304102480 (394 101969110010 630 (1000 500) | 394101969’ (394'1016.75) 10010 500 (10010400) |  394101969'(3%4'10 15.75) 100 to 500 (100 to 400)
HSP 394101969 (394 101675) 10010500 (10010400) | 394101693' (394 101378) 10010430 (10010 350) | 33410 16.93' (3%4'1013.78) 100 t0 430 (100 o 350)

*When using the FS-V30 [Red LED]. The values may vary slightly if APC is enabled.
*1 Reflective tape cannot be used.

The optics of the FU-15 suppress the effects
of refraction and deflection for stable and
easy detection of liquid-filled PET bottles and
other objects that tend to generate refraction.
The enclosure rating of FU-15 also is IP67.
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STEP 2 Select a specific sensor

Narrow Beam / High-power

Use of a lens reduces beam width
and helps avoid deflection.

1.18"to

59.06"
30 to

1500 mm

‘ Aperture

Angle: 8°

Let us help you make your selection.
Tell the operator you want to find out
more about our Fiber Units.

%IEL 1-888-KEYENCE
FrReel 1-888-539-3623
RED indicates thrubeam fibers. —
nit: inch mm
Fiber unit length Detecting distance™ i i
Type (Diamgter) Minimum Each detecting distance in parentheses shows the data when the S-APC function is ON. Ogglcal axs Smallest Model
- Beam _ Appearance | bend (Standard | detectable Dimensions
De“"ﬁ"&g emitting Apertlure Ambient radius [ meA Other power modes tgetiobe | Object? | weight
[ direction | 2N9'® | | temperature FINE detected)
6.6' 2 m Free-cut (20.04" 01.0) . AP
ULTRA : 98.43' (78.74') 2500 (2000)
125.98' (98.43)
FU-16Z: -40 to +122°F (-40 to +50°C) roog' (N B . ) _
FU-16/18: -40 to +158°F (-40 to +70°C) mo 3200 (2500) | SUPER: 51.18'(39.371300 (1000) I:U 1632 ©P.34
ToughFlex 24.80° (19,69 | TURBO: 3937 (31501000 (800) PProx. s g
630 (500) HSP  : 1496'(866)380 (220)
Approx.
o
6 ;) ULTRA : 14173 (118.11') 3600 (3000)
I 54 (3600) | SUPER: 78.74'(59.06) 2000 (1500) 010 20.004° FU-16 ©P.34
5740 (2055 | TURBO: 5905'(4724)1500 (1200) 025 201 Approx. 8 ¢ .
950 (750) HSP  : 1969'(1102)500 (280)
Side
S ULTRA : 9843 (7874) 2500 (2000)
. 3200 (2500) | SUPER: 59.06'(47.24) 1500 (1200) FU-18
Thrubeam Approx. R0.39
P R10 3150'(2559) | TURBD: 4724'(3937) 1200 (1000) aoproc.8g | ©P.34
800 (850) HSP  : 18.90"(10.24) 480 (260)
6.6' 2 m Free-cut (00.04" 01.0) ) )
4010 8T e ULTRA : 2756 (2559) 700 (650)
Approx (4010470°) [— 850 (800) SUPER: 14.17' (12.99') 360 (330) 00.04" g00008 | FU-18M ©P.34
- | {0.06" ' )
30 15 / 945 (865 240 (220) TURBO: 11.81"(11.02) 300 (280) o1 00.02 Approx. 69
0.08'2 A) HSP  : 512'(433)130 (110)
6.6' 2 m Free-cut (00.04" 21.0) _ . . N
4010 +122° (4010 450°C) e RO.05 T ) ULTRA: 141.73'(141.73) 3600 (3600)
0.16'4 N ; [ 3600 (3600) | SUPER: 141.73'(14173)3600 (3600) |  0.11" £0.004" FU-50
Top | Approx. - N R2 ©P.37
6° (13247 ToughFlex 9055 (70.87) | TURBO: 141.73' (125.98") 3600 (3200) 02.8 00.1 Approx. 89 .
WG 2300 (1800) | Wsp  : 59.06'(3346) 1500 (850)
BLUE indicates reflective fibers. -
nit inch mm
Type Fiber unit length Detecting distance™
p (Diameter) Minimum Each detecting distance in shows the data when the S-APC function is ON Smallest Model
I Beam . Appearance en detectable Dimensions
D:I"’tf‘"'au emitting Apertlure Ambient radius [ meGA Other power modes object™ Weight
ethod | girection | 3M9'® | | temperature FINE
6.6'2 m Free-cut (00.09' 622X 2)
-40 10 +122°F
¥ o R0.08" -
(4010+50°C) R ULTRA: 1.18'1043.31" (1.18' 0 33.46') FU-40 | op 36
Thickness: ToughFlex 30 to 1100 (30 to 850) Approx. 23 g
. 11810 59.06' (118" 10 47,24 | SUPER: 1.18't0 15.75" (1.18"to 12.60") 00.01'00.3
Reflective Top Apggﬁx. 2 o5 30 to 10500 (30(10 12000) ) 3010 400 (30 to 320) copper wire
3.3'1 m cut not allowed. TURBO: 1.18"to 10.24" (1.18" to 8.66") (vertical)
-40 to +122°F . 1118 t05.91" (118t 4.72" 30 t0 260 (30 to 220)
(-40 10 +50°C) R£i309 3010150 (30(10 120) " hsp ;11810304 (118 t03.15) FU-40G ©P.36
'(IJ'hzi%Kness: St steet 30 to 100 (30 to 80) Approx. 50 g .
52 _— 0.83'21

*1 When using the FS-V30. Standard target: White mat paper (Reflective type only.) “141.73" 3,600” is assumed as maximum because the fiber cable has a length of 6.6'2 m.
*2 The smallest detectable object was determined at the optimal detecting distance and sensitivity setting.

CThrubeam type lens attachment can be found on P.12.)

( Long-distance, retro-reflective type can be found on P.17.)




Select a
general

Definite-reflective (Thin, Small) )

sensor

Select a
specific
sensor

m) | Selectan

amplifier

Definite-reflective reduces the
effect of background, thin profile
requires less space.

Definite-reflective optics strictly minimize the
amount of reflected light except for that from a
fixed distance in the detecting range.

Light is not
reflected
from the
background.

Let us help you make your selection.
Tell the operator you want to find out
more about our Fiber Units.

CALL 1-888-KEYENCE
rReel 1-888-539-3623
BLUE indicates reflective fibers. N
Unit: inch mm
Type Fiber unit length Detecting distance™
yp (L i ) Minimum Each detecting distance in parentheses shows the data when the S-APC function is ON. Beam spui Smallest Model
- Beam _ Appearance bend i detectable Dimensions
Dele't':lhrég emitting Ambient radius [ meGA Other power modes diameter object® | weight
metho direction | | temperature FINE
. . ULTRA: 0.12°(0.12') 3(3)
(60% (]245”0'1:&9]9)(0;)1 %7‘ 14.4 012 012)3.(3) center of detecting distance Approx.
S SUPER: 0.12'(0.12') 3 (3) 00.18' 04.5
sid center of detecting center of detecting distance > Approx. FU-37 ©P.35
e . ’ TURBO: 0.12'(0.12')3 (3 10014 Approx. 6 ¢ .
07519 gell%er(%ﬂge)teitﬁ) center of detecting distance 03.5
-40 to +158°F . ! i 0 HSP : 0.12°(0.12)3(3) (At distance of 0.123)| ;0 gogo-
(-40to +70°C) __ Thickness: 0.20°5 center of detecting distance 00,005
6.6' 2 m Free-cut ULTRA: 0.24"(0.24') 6 (6) gold wire
(00.04"01.0x 2) 04712 0.24(0.24') 6 (6) ) centgr of dg1ect\ng distance
-40 to +158°F center of detecting | SUPER: 0.24'(0.24')6 (6) FU-38
Reflecti (-40 10 +70°C) ! distance center of detecting distance | Approx. 00.06" g1.5 - e P.35
ELeCle ROS9" | ow 0oa6(@) | TURBO: 024'(024)6 (6 (At distance of 0.24°6) Approx. 5.9 :
., R10 center of detecting center of detecting distance
075'19 distance HSP : 0.24'(0.24')6 ()
T Thickness: 0.16" 4 center of detecting distance
0
P 6.6'2 m Free-cut ULTRA:  0't00.16"(0"t0 0.16")
(00.04"01.0x 2) . . i 0to4 (0to4)
. 04712 010 016" (0 10 0.16')| gypgr: ('t 0.16" (0"t0 0.16")
Ak Otod(0t04) 0to4(0t04) 00003  |FU-38V ©P.36
TURBO:  0't00.16" (010 0.16") - 00.08 Approx. 5 ¢ "
0't00.16' (0 t0 0.16") 0to4 (0to4) copper wire
0.75"19 Oto4(0to4) HSP : 0.08'+0.06"(0.08" + 0.06")
Thickness: 0.17° 4.3 2+1.4(2£14)

*1 When using the FS-V30. Standard target: White mat paper (Reflective type only.)
*2 The smallest detectable object was determined at the optimal detecting distance and sensitivity setting.

CLonger distance definite-reflective types can be found on P.32. )

Both types are thin to aid installation where space
is limited. Since the effects of the background are
minimized, stable detection is possible in complex
environments. The FU-38 is a small spot type, which
is great for small object detection.

Narrow Beam/
High-Power

Definite-
reflective
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STEP 2 Select a specific sensor

High-flex

Provides higher flexibility than an
electric wire. R0.16" R4 models are
resistant to repeated bends.

Cable Flexibility Data
Rough sketch Number of bends before
Tested target | yire/fiber breaks

00.04" g1 mm ;
metallic cord | 131 times

3-core cable | 2200 times

[tka | R | 80000 times or more

[Measuring conditions] Roller diameter: 0.31' 8 mm (R0.16" R4 mm)
Load: 1 kg

Let us help you make your selection.
Tell the operator you want to find out
more about our Fiber Units.

%'EL 1-888-KEYENCE
FrRee| 1-888-539-3623
RED indicates thrubeam fibers. _
Unit: inch mm
Fiber unit length Detecting distance™ i I
TVPB (Diameler) g Minimum Each delectmgdislanceinparemhesess%uwslhedalawhenlheS-APCtunclion is ON. U‘I;Illal::Lta:rIS Smallest Model
A , Appearance bend Sandarg | U€tectable Dimensions
Detecting Size Ambient radius [T wEGA Other power modes t(argz?tg[be object | weignt
method D e FINE detected)
3.3'1 m Free-cut (00.04' 1.0)
-40 to +158°F  00.06" 01.5 =
00.06" (40 to +70°C) = FU-59
o15 /‘% - SU-59 | ©p.38
/ ULTRA : 16.54" (12.99) 420 (330)
| ;gg%sg‘o‘; 96)| SUPER: 10.63' (7.87") 270 (200)
3.3' 1 m Free-cut (00.04" 01.0 190 (394125 (1 TURBO: 866" (6.69') 220 (170)
b i /é\‘ RO.16' I P P T wor | woer | pu.ze
rubeam M3 )
039 High-fex 00.7 0005 | g ©P.40
M3
(30% 4"};?5? cu;./ e ULTRA : 9.84' (7.87) 250 (200)
0-2f“o><1%‘41” 320 (250) SUPER: 551" (4.33) 140 (110) FU-57TE ©r.38
6x 10:5 X25 »40 to +158°F a™ 1,97 (1,57 50 (40 TURBO: 3.94" (3.15) 100 (80) Approx. 5 ¢ )
(4010+70°C) < 97" (1.57) 50 (40) U
0248 541105 HSP  : 1.18'(0.79') 30 (20)
BLUE indicates reflective fibers.
Unit: inch mm
Tyne Fiber unit length Detecting distance™
vp (Diameler) Minimum Each detecting distance in parentheses shows the data when the S-APC function is ON. Smallest Model
" Appearance bend 0 MEGA detectable Dimensions
Detecting size Ambient radius G Other power modes object Weight
method temperature FINE g
3.3'1 m cut not allowed.
-40 to +158°F '
0.06" (40t +70°0) 2008 '31,5/ FU-49X | p 37
01.5 - ULTRA : 2.36" (1.97) 60 (50) Approx. 3 g )
= 0.59'15 [ 295 (236)75 (60) SUPER: 1.26' (0.98") 32 (25)
. TURBO: 0.98" (0.79') 25 (20)
3.3"1 m cut not allowed. . "
4010 +18BF M3 0.797(0:63) 20 (16) HSP  : 051" (0.39') 13 (10)
M3 (-40 10 +70°C) FU-69X ©P.39
Approx. 3 ¢
. = 03910 RO.16' 00.0002"
Reflective R4 00.005
6.6 2 m Free-cut (00.04" 01.0 x 2) High-flex gold wire
-40 10 +158°F 0 101 g3
0012 (4010 +70°C) FU-48 | ©p 37
e ULTRA: 5.12' (4.33") 130 (110) Approx. 7 ¢
= 059'15 I 650" (512 160 (130) | sypeR: 276 (2.17) 70 (55)
6.6' 2 m Free-cut (00.04" 01.0 x 2) 138" (1.10°) 35 (28) TURBO: 1.97" (1.57") 50 (40)
-40 to +158°F HSP  : 0.87' (0.67') 22 (17)
A M4 K
M4 (40t +70°C) Al:plixefg ©P.39
/‘ 059" 15

*1 When using the FS-V30. Standard target: White mat paper (Reflective type only.)
*2 The smallest detectable object was determined at the optimal detecting distance and sensitivity setting.
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Select a

eneral

Select a
specific
sensor

m) | Selectan

amplifier

sensor

For use in any environment

Oil / Chemical Resistant thanks to its FEP-sheathed body.

FEP chemical resistance data (Reference)
Chemical Methyl Vet Hydro- | Sulfuric
Acetone | ethyl |Benzene alcoh%l Toluene | chloric |  acid
Material ketone acid | (98%)
FEP O O O O O O O
ABS X X A A X A X
Polycarbonate| X X X X X AN X
O Resistant A\ Resistant depending on the conditions X Not resistant

Let us help you make your selection.
Tell the operator you want to find out
more about our Fiber Units.

%‘h‘: 1-888-KEYENCE
FRee| 1-888-539-3623
RED indicates thrubeam fibers. A
Unit: inch mm
Fiber unit length Detecting distance™ i i
Type (Di ) d Minimum Each delentmgdistanceinpaventhesesshgowslhedatawhentheS—APCtunclmn is ON. Us:l;:‘alle‘aex:s Smallest Model
- Beam _ Appearance |  bend Stangard | Uetectable Dimensions
Detecting emitting Size Ambient radius 0 meca Other power modes tgrg?e?tgrbe object” Weight
method | ivection temperature FINE detected)
6.6' 2 m Free-cut (00.09' 02.2)
-40 to +158°F / — 2%7733) ULTRA : 141.73" (141.73") 3600 (3600)
-40 to +70°C . . .
Top ( + )/ \/\ 3600 (3600) | SUPER: 118.11°(3449) 3000 (2400) | .. 50.01° FU-92 oP.M
08722 5118 (3937) | TURBO: 10236 (78742600 (2000) | 3.7 002 | Approx.71g
00.20"05 1300 (1000) | Hsp 2953 (15.75) 750 (400)
20.20" R1.57"
VAR 25 6.6'2 m Free-cut (00.09' 2.2) R40 High-fl
;j‘fulgojfgfg) 10630 ULTRA : 86.61" (66.93") 2200 (1700) igh-flex
. > I & (287%2‘(%200) SUPER : 4331" (3465 1100 (880) ) .| FU-96 | p .41
e }\« . 1693 (1378 TURBO: 34.65' (27.56) 880 (700) ”22”8 go&g'of Approx. 71 g . ) 5
55 430 (350) HSP  : 9.45'(6:30') 240 (160) OIII(_?hemlcaI
00.20" 05 091'23 Resistant
BLUE indicates reflective fibers.
Unit: inch mm
Type Fiber unit length Detecting distance™
o (Di ) Minimum Each detecting distance in parentheses shows the data when the S-APC function is ON. Smallest Model
- Beam . Appearance bend detectable Dimensions
DI:E"I’I";'["“ emitting | Size || Ambient radius I meca Other power modes object? Weight
direction temperature FINE
6.6' 2 m Free-cut (00.05 01.3x 2)
-40 to +158°F (-40 to +70°C) - ULTRA : 866" (7.09) 220 (180)
: 0.18" R1.57" 8.66'(7.09') 220 (180) SUPER: 531" (4.33') 135 (110) 0.0002" FU-91
Reflective | Top | ° 00.18" 045 R4 ©P.40
04.5 0 L Jaa (qan 00.005 .
/ 25 23675 60 TURBO: 4.33' (3.35') 110 (85) RO Approx. 32 g
0.79'20 HSP  : 1.77"(1.38) 45 (35)

*1 When using the FS-V30. Standard target: White mat paper (Reflective type only.) “141.73" 3,600” is assumed as maximum because the fiber cable has a length of 6.6' 2 m.
*2 The smallest detectable object was determined at the optimal detecting distance and sensitivity setting.

Applications
A
P
“:{
i

Wafer detection (Wash)

Wafer detection (Wet)

27



28

S8 Select a specific sensor

Heat Resistant

Resists temperatures up to
662°F (350°C)
A wide variety of heat-resistant types, including the

easy-to-install R5 type and the high-temperature fiber
unit, resist temperatures up to 662°F (350°C).

Heat resistant

temperatures Fibers

Up to 356°F (180°C) Plastic

From 392°F (200°C) Multi-component glass

Let us help you make your selection.
Tell the operator you want to find out
more about our Fiber Units.

%‘EL 1-888-KEYENCE
FrRee| 1-888-539-3623
RED indicates thrubeam fibers. N
Unit: inch mm
Fiber unit length Detecting distance™ i i
Tvpe (Diameter) g Minimum Each detecting distance in parenlhesessh?wsthedatawhentheS-APC!unnﬂon is ON. Um;crzlelaexrls Smallest Model
- - Appearance bend B (Standard | detectable Dimensions
Detecting | Heat resistant | | amnient radius MEGA rgettobe | Object? i
method | temperatures™ temperature FINE ptielioiaedes dglecled) L
6.6'2 m Free-cut (00.09' 02.2)
-40 to +212°F ULTRA : 4331"(33.46") 1100 (850)
4 T . 55.12" (43.31")
212" (40t +100 Q/i\é/ R%go .1400 (1100) | SUPER: 31.50' (23.62') 800 (600) FU-86Z ©r.40
(100°C) / 059'15 ToughFlex 1181 (984300 (250) | TURBO: 2165'(17.52) 550 (40) Approx. 25 g .
M4 HSP  : 7.48'(4.33)190 (110)
Lens attachment @ P.12 oor
6.6'2 m Free-cut (00.09' 02.2) o
. -40 t0 +221°F 90,55" (55.12| ULTRA: 62.99 (4331 1600 (1100)
4 0|
291°F (-40t0 +105°C) 5\9/ R0.98" .2300 (1400) | SUPER: 37.40" (31.50') 950 (800) FU-86A o
(105°C) / 059'15 R25 15.75" (12.60°) 400 (320) | TURBO: 31.50" (23.62') 800 (600) Approx. 22 g P.40
4 : 1
Lons attachment © P12 HSP  : 8.66' (5.91") 220 (150)
6.6'2 m Free-cut (00.09' 02.2)
. -40 t0 +302°F 55,12 (34.65)| ULTRA: 3937 (27.56) 1000 (700)
302F (4010 +150 C)// - by (880) | SUPER: 23.62'(19.69') 600 (500) FU-86H | gp 40
(150°) 06717 R20 age (767)250 200) | TURBO: 19.69'(14.96) 500 (380) Approx. 35 9 :
HSP @ 551" (3.74) 140 (95)
Thrubeam .| obooox
6.6'2m Free-cut (00,09 62.2) o 20.005
76 t0 +356°F : ’ ’
“ (‘60?0++180°C) / W8 03T “"TRA. B 37“ @ 50“)1000 (800)
356°F . \/\ R1.38" 1300 ( 1000) SUPER: 24.41" (19.69') 620 (500) FU-88 ©P.40
(180°C) /ﬂ 06717 R35 98¢ (787250 200) TURBO: 19.69" (15.75") 500 (400) Approx. 36 ¢
M4 HSP @ 7.09' (4.33) 180 (110)
6.6"2 m cut not allowed.
241?0“5 +329020°FC) /
-40 to +200°
392°F /\% ) RO31" FU-88K
(200°C) " NG 160 R8 Approx. 30 g Op.40
W 15 a0 o5 ULTRA : 29.53' (23.62') 750 (600)
I B o5 )| supR: 1811 (14.95) 460 (380)
00.04'
6.6 2m cut not alloved. 709 (591 180 (150) TURBO: 14.96"(11.81") 380 (300) p
E4£0t([1 +537020Fc) / HSP  : 512" (295130 (75)
a -40 to +300°! e
el oay|  RO9E FU-84C | op 40
(300°C) > 050 10 R25 Approx. 66 g :
4 1
Lens attachment @ P.12

*1 When using the FS-V30. *2 The smallest detectable object was determined at the optimal detecting distance and sensitivity setting.

*3 Use the fiber sensor under dry conditions. Allow some margin for the temperature upper limit when selecting a heat-resistant fiber unit.

*4 The recommended maximum ambient temperature during operation is 194°F (90°C) when constantly using a fiber unit in a high-temperature environment.
*5 The recommended maximum ambient temperature during operation is 266°F (130°C) when constantly using a fiber unit in a high-temperature environment.
*6 The recommended maximum ambient temperature during operation is 302°F (150°C) when constantly using a fiber unit in a high-temperature environment.

CThrubeam type lens attachment can be found on P.12. )




Select a Select a

m) | Selectan

general specific amplifier
sensor sensor
BLUE indicates reflective fibers. N
Unit: inch mm
Type Fiber unit length Detecting distance™
P (Diameter) Mi;im;m Each detecting distance in parentheses shows the data when the S-APC function is ON. dSmallehsll Model
. . en etectable i i
Detecting | Heat resistant i GREETEIE radius [0 MEGA obiect? . TIAEIE
& Ambient Oth d J Weight
method | temperatures™ | | temperature FINE er power modes
6.6' 2 m Free-cut (00.09" 02.2 x 2)
" -40 10 +212°F e 1811 (14.95) ULTRA : 14.96" (11.81") 380 (300)
212°F (4010 +1’\22 C)_'____ — R0.20' 460 (380) SUPER: 866' (7.09') 220 (180) FU-85Z SP.40
(100°C) < Tou%ﬁﬂex 815 (256 80 (65) TURBO: 6.30' (5.12') 160 (130) Approx. 25 ¢ '
= 06717 HSP @ 1.97' (1.57') 50 (40)
6.6'2 m Free-cut (00.09" 2.2 x 2)
-40 to +221°F ?262707;‘) ULTRA : 22.05' (17.72') 560 (450)
o (-40to +1('Jv|560) i f0.08 660 (560) | SUPER: 1457 (1181370 (300) FU-85A ©P.40
(105°C) = R25 472 (394120 (100) TURBO: 9.84' (7.87") 250 (200) Approx. 21 g .
4%‘ \ﬁw R HSP  : 3.15"(2.36") 80 (60)
6.6' 2 m Free-cut (00.09" 92.2 x 2)
4010 +302°F 1695 (1417) ULTRA : 147" (11.42") 360 (290)
o C4010+150°) 8079 oy SUPER: 945 (7.45') 240 (190) FU-85H | &p 4
(150°C) R20 S5 (25680 65) TURBO: 6.30' (5.12') 160 (130) Approx. 35 g '
=4 06717 ’ HSP @ 1.97"(1.57") 50 (40)
6.6'2 m Free-cut (00.09 92.2 x 2) ULTRA . 460 (360)
g -76 to +356°F 22.44" (18.117) S 1811 (1447)
- (-60 10 +180°C) W 7y o) | supeR: 1024 (827) 280 210) FU-87
356°F e R1.38' ©P.40
(180°C) R35 354 (27690 (70) TURBO: 7.09' (5.51") 180 (140) Approx. 33 g
=4 0.67'17 HSP @ 2.17'(1.77") 55 (45)
£0.0002"
3.3' 1 m cut not allowed. gﬂonldov?/?re
e
o) -40 to +200°
392°F RO.31" FU-87K
(200°) W . R sowrr 15 | ©P-40
=t 06717
3.3"1 m cut not allowed.
4010 +572°F (4010 4300°C) 14 16.54' (1339) ULTRA : 16.54" (13.39") 420 (340)
Reflective Mg.ggn%agius ufsleeve' ; - 420 (340 SUPER: 10.24" (8.27") 260 (210) FU-82C ©P.40
0.08' 1.38'35 354 (276) TURBO: 7.09' (5.51") 180 (140) Approx. 29 g '
90 (70) HSP @ 2.17'(1.77') 55 (45)
572°F
(300°C) 3.3'1 m cut not allowed.
it
-40 to +300°
(a0t 00 R0.98' FU-83C | gp 49
20.10" R25 Approx. 23 g
02.6
X067 17
3.3'1 m cut not allowed e
R m cut not allowed. o
2210 +662°F (-30 to +350°C) ULTRA : 14.17" (11.02") 360 (280) Resistant
( ) w4 15.75° (14.17)
662°F Wi bnd s o s 05 60) SUPER: 827 (6.69) 210 (170) FU-81C | gp 4
(350°C) 20.08" 1.5740 o TURBO: 591" (4.72') 150 (120) Approx. 24 g '
021 = 295/ (236775 (60) HSP @ 1.77'(1.38"
p 35490 2 177" (1.38) 45 (35)
643 12 m gul Eot allowed. ULTRA : 0.31"t0 1.34" (0.31"t0 1.22")
0 +4i . . . .
(40 10 +250°C) 03110146’ (031'10134) | gpep: Blo3d B0 oiie
117297 81037 (81034) U 01.26' (0.31"101.14)
. d TURBO: 051 b 18305110 1.06 FU-38LK| op 35
06771 <& 03110 1.18' (031" 10 1.06) R G any 0108 Approx. 70 g :
7 Thickness: 81030 (810 27) HSP  : 0.39'to 0.71" (0.39" to 0.59)
482°F 0.20'5 ) 10to 18 (1010 15)
(250°C) 3.3"1 m cut not allowed. Rg‘zgsg
i43{}10 +4§32[;’FC
4010 +250°C) £ 0.10't0 047" (0.10"t0 1.73'
106 2\/\ 2 Y (2.5(?0 1(1]4)0 ¥ _ FU-38K | &p 35
07519 .,"//9/‘& SUPER: 0.10' to 106" (0.10" 0 0.87") Approx. 45 '
= . : 0 . 251027 (2.5t0 22)
y& Ticknsss: 010 10256(0.19.10217) | TyRBO: 010"to 087 (0.10"100.75)
- = 51065 (2510 55) 251022 (2510 19)
6.6'2 m Free-cut (00.09' 02.2 X 2) ; . .| HSP :0.10'10039"(0.10"t0 0.28")
a7 0.10"10 0.63" (0.10"to 0.47") 251010 (25107)
-4010 +356°F 6 251016 (2.5t0 12)
. (-40 0 +180°C)
356F R1.38" FU-38H | op 35
(180°C) 07519 Approx. 45 .
Tz R35 pprox. 45 ¢
Thickness:
0.20'5

*1 When using the FS-V30. Standard target: white mat paper (Reflective type only). FU-38LK shows values for t=0.03" 0.7 mm glass substrate (horizontal direction).
*2 The smallest detectable object was determined at the optimal detecting distance and sensitivity setting.

*3 Use the fiber sensor under dry conditions. Allow some margin for the temperature upper limit when selecting a heat-resistant fiber unit.

*4 The recommended maximum ambient temperature during operation is 194°F (90°C) when constantly using a fiber unit in a high-temperature environment.

*5 The recommended maximum ambient temperature during operation is 266°F (130°C) when constantly using a fiber unit in a high-temperature environment.

*6 The recommended maximum ambient temperature during operation is 302°F (150°C) when constantly using a fiber unit in a high-temperature environment.
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STEP 2 Select a specific sensor

Liquid-level

Liquid-level sensors come in tube-
mountable and immersible types.

FU-95 Series

Detecting
presence/absence
and fill level of cleaning liquid

FU-93 Series

Oil Tank

iy

~sf:Cl
—i §: liq
-,

Detecting the operating oil level
for a press

Let us help you make your selection.
Tell the operator you want to find out
more about our Fiber Units.

%Hﬁ 1-888-KEYENCE
FReel 1-888-539-3623
BLUE indicates reflective fibers. it
nit: inch mm
Type rri‘l_ler unit length A — Model
)
Accessor! Dimensions
Detecting Transp Beam i Appearance rads ! Weight
method tube diameter axis AHlEC u d
temperature
6.6' 2 m Free-cut
(00.09" 022 x 2)
it FU-95S
-40 to +70° " Binding band x 2 =
1 R%EO Nonslip rubber x 2 Approx. 23 ¢ ©P.4
6.6'2 m Free-cut
(00.04"91.0x 2)
FU-95Z: -40 to +122°F (-40 to +50°C ' X
FU-9BHA. -40 to +221°§ (-40 o +1 05)"0)' R%gg FU-95Z ©P.41
FU-95: -40 to +158°F (-40 to +70°C) ToughFlex Approx. 7 g
00.16" to 91.02"
04 10 26
Binding band x 2
Tube-mountable 1 R0.98" Nonstp rubber x2 FU-95HA ©P.41
R25 Spacer x 2 Approx. 7 .
Screw x 2
Nutx 2
* The recommended maximum ambient R0.39" FU-95 P4
temperature during operation is 194°F (90°C) R10 Approx. 7 g
when constantly using a fiber unit in a
high-temperature environment.
6.6' 2 m Free-cut
(00.09"02.2 % 2)
More than 01.02" 926 16 {?30‘?0*175(?:5) R0.20" - FU-95W SP.M
recommended R5 (Optionally available) Approx. 20 g .
Unit: inch mm
Type Fiber unit length Minimum bend radius
ya (Diameter) Model Dimensi
N Appearance . imensions
D':Lelﬁ;'[‘ig Ambient b PFA-sheathed section Fiber Weight
temperature
6.6'2 m Free-cut (00.05'¢1.3x 2)
FU-93Z: -40 to +122°F .
L S e | P92 opa
-93: -40 10 + .
(-4010 +70°C) ToughFlex Approx. 78 g
Immersion R1.57"
R40
R0.98" FU-93
00.24" 06 (PFA) R25 Approx. 78 ¢ ©Pr.4 * Not bendable up to
3.15" 80 mm from the tip.
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Select a
specific

Select a
general

m) | Selectan

amplifier

sensor sensor

( Selection Tip  Beam axes of tube-mountable type

Sixteen beam axes eliminate problems
caused by air bubbles and water droplets.

Detection relies on a series
of 16 beam axes, so even

if an object such as an air
bubble affects one or more
axes, the remaining axes
continue to operate normally
and detect the liquid level.

For 20.16" to 91.02" g4 to 926 tubes  For tubes ¢1.02" 26 and greater

FU-95S FU-95W

It does not
matter if an air
bubble affects
a few beam
axes.

Though a single beam axis

was the norm in the past, this
resulted in mis-detection caused
by air bubbles, droplets, and other
problems. The 16 beam axis is a
suitable countermeasure for these
types of problems.

FU-95W Options
OP-82177

Detection
range:
0.63"

16 mm

Binding band x 2, Nonslip rubber x 2
Can be used on pipe diameters of 1.02" to
03.15" 926 to @80 mm.

Detection —
range:

0.35"

)
O—— Nonsip
@ rubber(2)

Binding band (2)

Detection principle

FU-95 Series

There is a big difference in the refractive
index between a tube with no liquid inside
and air. The light beam reflects inside

a tube and goes back to the receiver.

On the other hand, the difference in the
refractive index between a tube filled with
liquid and the liquid is small. Most of the
light beam is absorbed by liquid and
none returns to the receiver. The FU-95
Series fibers detect the presence of
liquid using these characteristics.

Without liquid

FU-93 Series

There is a big difference in the refractive index between the fluorine
resin and air when the tip of the sensor is in the air.

Total reflection of the light beam occurs and the light beam goes back
to the receiver. On the other hand,
when the tip of the sensor is in the
liquid, the difference in the refractive
index between the fluorine resin and
the liquid lessens. Most of the light
beam is absorbed by liquid and no _ Y

light beam goes back to the receiver. A_"_—_
The FU-93 Series fibers detect the ~ |Liquid =
presence of liquid using these char-
acteristics.

Helpful Usage Tips

® Use an on-delay timer if chattering occurs due to
dripping or bubbles in the liquid.

® Do not pull or push the fiber unit. 30N every three
seconds maximum for the FU-93 Series, and 10N

every three seconds maximum for the FU-95 Series.

® Stable detection may not be possible in the following
cases (FU-93 Series):
If a bubble adheres to the tip of the sensor;
If a foreign material adheres to the tip of the sensor;
Highly adhesive liquid;
High temperature liquid such as strong acid or
strong alkali (Liquid with PFA mixed or penetrated, or
fluorinated acid.); and Opalescent liquid or liquid that
colors PFA.

® A tube, whose wall thickness is 0.12" 3 mm, or
greater, may make detection difficult. (FU-95 Series)

® FU-95 Series cannot be used for opaque tubes.

® Use the display scaling function of the FS-V30
Series to adjust the displayed light intensity.

® With the FU-93/93Z, the sensor and PFA case are
inserted into a thermally fitted tube 3.15" 80 mm,
up to the tip, in order to secure them in place. To
prevent a loose fit, take care to avoid cutting this
tube.

Liquid-level
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STEP 2 Select a specific sensor

_ . Perfect for glass substrate detection.
Liquid Crystals/Semiconductors ) A wide variety of types including

distance alignment, heat-resistant
type, and more.

Newest Models| /'

FU-38L y

Long-distance

alignment
FU-40S
Surface
detection Long-distance alignment
(High-temperature Type)
Let us help you make your selection.
Tell the operator you want to find out
more about our Fiber Units.
%Hﬁ 1-888-KEYENCE
FrRee| 1-888-539-3623
RED indicates thrubeam fibers. N
Unit: inch mm
Fiber unit length Detecting distance™ i i
iameter inimum Each detecting distance in parentheses shows the data when the S-APC function is ON. b malles
T Bl e smatest | e
. Beam Appearance en eteclable Dimensions
Detecting | omitying |ADErtUre| | Ampient " radius FE meca Other power modes oo | obiest® | weignt
method | girgction | AnOIe | | temperature FINE deteated)
?43‘13]1”1;;?“1(00'04 o1.0) ULTRA: 27.56' (25.59") 700 (650)
-40 to +70° ! . .
— i Apg(r)ux. (4010 +70°C) R%%a -.2301?810%1) 50)|  SUPER: 1417 (12.99)360(330) | 4004 woos | FU-18M| ©p 34
0.8 9.45' (8.66) TURBO: 11.81" (11.02') 300 (280) of 0002 | Approx.69
240 (220,
(220) HSP : 512'(433)130 (110)
BLUE indicates reflective fibers. _
Unit: inch mm
Type Fiber unit length Detecting distance™
(Diameler) Minimum Each detecting distance in parentheses shows the data when the S-APC function is ON. Model
. Beam Appearance | bend Dimensions
D;Le'ﬁl;gg emitting Ambient radius [ meca Other power modes Weight
direction temperature FINE
6.6' 2 m Free-cut
(00.09' 62.2 X 2) ULTRA : 059t02.36" (0.59' 0 2.13')
Iitoot?oﬂ;g:g) [ 05910276 (059 10 244) | sypER: 2)5;90 r?aow (;1511% 5;5? t0157)
Glass substrate T 1510 70 (15 0 62) 51046 115 10 40 FU-40S ©P.36
Mapping op 1046 (15 10 40) Approx. 25 ¢ .
07110 118 (079" o 0.98") | TURBO: 0.59't01.50" (0.7110 1.30') :
. 1810 30 (20 to 25) isp - 1510 38 (18 10 33)
190.75" ) ’
6.6'2 m Free-cut Aoe
m Free-cy R25 ULTRA: 031"to 142" (0.31"t01.30)
(00.09'02.2x 2) o 81036 (81033)
1410 140°F x 0.31't0 150" (0.31"t0 1.38") | SUPER: 0.31"t0 1.38' (0.31"t0 1.26")
(1010 +60°C) . 81038 (8 to 35) 81035 (81032) FU-38L ©P.36
. .| TURBO: 0.31"101.34' (0.31"t0 1.22') | Approx.20 g .
G390 0.31't0 1.26" (0.31"t0 1.14") 81034 (810 31)
Thickness: 81032 (80 29) HSP : 0.39't01.02 (039't0 0.91)
05059 100 26 (10 t0 23)
6.6"2 m Free-cut
(28 509‘ %82;2) ULTRA: 0t00.98 (0100.98")
A0to + 0.81°205 ! 010 25 (0 to 25)
(40 to +70°C) /\/ 0100.98" (010 0.98") . : . R
Glass substrate . RO.20° I oto2s (01025) SUFER: Din 098 (0100158 FU-38S ©P.36
Alignment R5 0 (‘ 0 25) . Approx. 20 g .
0100.98" (010 0.98") TURBO: 010098 (0100.98")
11429 00 25 (0t0 25) 00 25 (0 to 25)
Thickness: HSP @ -
Flat 0.14'36
fﬂ% ggmggrgef;; ULTRA: 010055 (010 055
-40 to +158°F 08722 . ] 0101‘1191014) ‘
(-40to0 +70°C) \ 010 0.55" (0t0 0.55") SUPER: 010 0.55" (00 0.55") FU-38R
R0.98" 0to 14 (0 to 14) 0to14 (0 to 14) ©P.36
R25 010055 (0100 TURBO: 010055 (010 0.55) Approx. 20 g .
0 0. 0 0.55"
11429 01014(0(1014)m Qold(0totd)
‘ ) HSP  : 0100.47' (0100.35)
Tholcwkgegss. 0to12(0t0 9)
6.6' 2 m Free-cut ULTRA: 0100.16' (0100.16)
(00.04' 1.0 2) . .
-40 t0 +158°F 04712 | Qt0016'(010016) SUPER: 8:331((6)@0%016‘)
(4010 +70°C) /X Rogg | Cl4QwRY 01040 : 4 FU-38V
Seating check to4(0tod) ©P.36
R10 0100.16' (010 0.16) TURBO: 0100.16" (010 0.16") Approx. 5 ¢
S 0t04 (0to4)
\ﬁf’ 19 Oto4(0to4) HSP : 0.08':0.06 (0.08:0.06)
Thdﬂk;ejss- 2+1.4 (2+1.4)

*1 When using the FS-V30. Standard target: White mat paper (Reflective type only.) (Excluding FU-40S, FU-38L)
FU-40S values for a t=0.03" 0.7 mm glass substrate R surface (end direction) FU-38L shows values for t=0.03" 0.7 mm glass substrate (horizontal direction).



Select a
specific

Select a
general

m) | Selectan

amplifier

BLUE indicates reflective fibers.

sensor sensor

Unit: inch mm
Type Fiber unit length Detecting distance™
(Diameter) Minimum Each detecting distance in parentheses shows the data when the S-APC function is ON. Model
q Heat Beam Appearance bend Dimensions
D:l‘:lf:(']'&g Resistant emitting Ambient radius [0 meeA Other power modes Weight
Temperatures™ direction temperature FINE
54% lz m&‘;‘ugm allowed. ULTRA: 03110 1.34° (031" 10 1.22)
-40 to +482°F 81034 (810 31)
(-40 10 +250°C) 03110146 (031'10134) | SUPER: 031"t01.26' (0.31"to 1.14)
81037 (8 10 34) 81032 (810 29) FU-38LK ©P.36
1"t 118" (0.31" 10 1.06" TURBO: 0.31"to 1.18" (0.31"t0 1.06") Approx. 70 g "
171067 . 031°101.18" (0.31"t0 1.06') 81030 (81027)
: 81030 (81027) HSP  : 039't0 0.71" (0.39"to 0.59)
Thickness: 0.20'5 R0.98" 10to 18 (10 to 15)
482°F R25
(250°C) 66 1m cutonm allowed,
o) \
H - 0 +
Heat-resistant Right Angle //'1 FU-38K | op 35
Gh;? substr?te <z ULTRA: 010'102.17 (0.10'0173) | Approx.45g :
ignmen 19075 o607 251055 (2.5 o 44)
g 010't0 2.56' (0.10't0217") | SUPER: 0.10'to 1.06" (0.10"t0 0.87")
a.ﬂ"";, Thickness: 0.20'5 2.510 65 (2.5 0 5) 251027 (2.5t0 22)
» ! TURBO: 0.10"t0 0.87" (0.10"t0 0.75")
54% 12 r"s';’s"fFC‘“ (#0.09/82.2x2) 010"t0 0.63' (0.10" to 0.47) 251022 (2510 19)
(40 ?Jnsooc) l'"'|| 251016 (2510 12) HSP @ 0.10°t0 0.39"(0.10"0 0.28")
251010 (25t07)
356°F Y R1.38' FU-38H
(180°0) §& has sovrn 159 | ©P-38
190.75' 1.06' 27
Thickness: 0.20' 5

*1 When using the FS-V30. Standard target: White mat paper (Reflective type only.) FU-38LK shows values for t=0.03" 0.7 mm glass substrate (horizontal direction).
*2 Use the fiber sensor under dry conditions. Allow some margin for the temperature upper limit when selecting a heat-resistant fiber unit.

( Selection Tips

FU-18M

Perfect for wafer mapping

Vertical adjustment 7 Adjustment Mouting brackets

only not required. included j}.

Rotary direction adjustment Special brackets are provided 4 o

not required, which reduces to make installation easier. '

installation time. Easy installation in existing G}

devices.
Vertical
adjustment only
FU-40S
Stable target detection even if the Stable target detection even at an angle
detecting distance igh- -
h g o : : A high power, large-aperture, 0 Liquid Crystals/

changes 20 [\ Thickness: 0.03'07 aspherical lens performs Ew Semiconductors

& ickness: 002" tionall t 52
A high-power, large-aperture, £ o0 Thickness: 0.02" 0.5 g)ri;?g ionally even at an 22,
aspherical lens provides 2 ' 2£,
coverage for a wide range of £ 200 EE 0
distances. g 5 s

0 0.79'20 1.57°40 2.36"'60 3.15'80 l?10 0 10
Detecting distance (inch mm) Angle (°)

Detecting distance vs. Received
light intensity (Typical)

R Surface of Class Substrate for Liquid
Crystal (ULTRA APC OFF)

Angle characteristics (Typical)
Detecting distance: 1.18" 30 mm 0.03"
0.7 mm thick glass substrate for liquid

crystal, R surface

FU-38L/38LK/38S

High-accuracy detection at distances of

0.31"to0 1.18" 8 to 30 mm

Positioning accuracy of 0.01"
0.2 mm or less is maintained

even if the distance to the glass
substrate changes within a range
of 0.31"to 1.18" 8 mm to 30 mm.
* the FS-V31 Series TURBO mode,
APC OFF
* FU-38S provides positioning
accuracy of 0.01" 0.2 mm or less at
distances from 0.20" to 0.67" 5 mm to
17 mm.

—i=— Error: 0.01" 0.2 mm
max.
1.18"
30 mm
F0.31"
8 mm =
ly [cookx

Stable detection of substrates at angles of:
Horizontal: +6°, Vertical: £3°

Stable detection Horizontal Vertical
is possible even
when the glass
substrate is at an
angle.

* +8° for FU-38S. * Not defined for the FU-38S.
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Fiber Unit Dimensions

Unit: inch mm

FU 10 . Two-sided

Chamfering

Reflective

> 4

A-A
cross
section view

06 M6, P=0.75 mounting part  transmitter

024" A, -
M8 nut, M6 washer, tooth locked washer provided.

. A L\
‘s 012"\ 20.05" 01.3 x 2 (Adaptor A)

10 | 96 3
10394038+ x

2000 78.74"

L: lens unit length
*adjustable part 0.17" t0 0.37" 4.2t0 9.3

\

40.16" 2 -Slotted hole

Mounting bracket

0.38'2
(Accessory of FU-10) L
Jo.a9" 10
e F71 . 00.24" 06
L 0.16"
ol T 2~ —020"5
Zaf’ 180.71" \_M3 screw
l-0.85" ko t=0.06" 1.5
215

FU-11

FU 1 2 . 017" 0?2 025 —(Center of optical axis)

- 033 022x2 S SESES
Pz Center of 200.13' 00,09 transmitter (ERCEERD ool 932,066 .
R 10 2-90.13", 0.26" spot-facing ©0.09" 92.2
‘7063” m?untlng hole
7 200.79" 16
3 ¢ ‘/ | — 0.39" 10
" |
390155
78.74" 2000 Setof 2 - 02709“’
0.08" " .
2 - 0.92" 78.74" 2000
233
FU_13 30.12" < .
Reflective tape (Accessory of FU-13)
Reflective 4201 7j: OP-96629
Across-flats: 0.39", 1=0.08" 10, t=2 [ 15740
00.06" 016X 2 -
/ 2 openings MG, P=0.75 00.04" 91 x2
X/ ; (Adaptor B)
Material: PC, Acryl
Retro-reflective t=0.03" 0.7
0.67" ~~———78.74" 2000
17
FU-15 €= ¥ i
- Center of 2-00.13" 2.C15 R-2 Reflector Mounting bracket  Plate nut
- opticalaxis  (Mounting 75 (Accessory of FU-15) (Accessory of FU-15)  (Accessory of FU-15)
Reflective hole) 0.30" ©0.04"91x2
—1.85" 47—, ~ 120" 305— ]
— (Adaptor B) 8 ) !
| [ & T 20079 |95 -
035 4 g1 0815 | 0 ! ‘ L
40.18 185" 256
9 I 20.8 4 0 T 2021
‘ Pt 9 20 152 oms/ |g
Ul 34 o1 \ 1.20" J P=05 i
Retro-reflective ] L 2ss 013" | 3or \ ‘ _|| 304
07_6 097" — 7 - - 04.5 027" stainless steel
e -1.06" 26.9~ ‘ ‘ 2:00.18 5 68 1=0.06" 1.5
0.50" 154" 89—k ToTA | =18 35014l ‘
: E 2000 30 . 3.8 3
12.6 . 55022 - 095" | [1135) [§ 40
158 s - 01123
0 0.32" ;
0.23'5.8 Pﬂt’i‘;
—2.02" — B ol
032" 1 51.2 01553 ;“' i (?1%4 js“ stainless steel
8 5[] O 55 t=005"12
Material: Acryl, ABS .
Supplied screws
(Accessory of FU-15)

155 | M3 x 18 (2 pcs.)

0.61"

FU-16/16Z/18

Thrubeam
u{ -~ 3.31'93 0
Lo i @
Setof 2 =0

00.1" 02.5 (Beam dia.)

20.16" 04

stainless steel

oo S
3

©0.04" o1 (Adaptor B)

78.74" 2000 %

Mounting bracket (Accessory of FU-16/162/18) (2 pcs.)

0.3 02153
2xR1.6
RIS E ﬁ
L i
18007571013 W Lo1sas
18 3.2

t=0.02" 0.5, stainless steel

FU-18M

00.04" 91 (Beam dia.)

Mounting bracket (Accessory of FU-18) (2 pcs.)
t=0.04" 1.0

Thrubeam T p—
b stainless steel 0.59" 99039 _| stainless steel
L
50.04" 61.0 (Adaptor B) 11 0
/ 250.10"
Lo 700 78.74" 2000 |
Setof 2 0273
5.1 0.20"——H<0 bg't
2
Across-flats: 0.21", =0.08" 5.4, t=2
: 0275 93 -
Reflective 0011 ©0.12" 00.06" 01.6 transmitter Reflective 50.01" 60.25 V3. P=05 o5,
- , P=0. :
3 € 110k \O core fiber Nickel-plated brass /
= - e 00.125 ‘ ‘ ‘
19.69" 500 00.005'x 10 |.__| 19.69" 500 |
core fiber 0.59"
15

34
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CAD Data Download

> www.keyence.com/cad |

FU-22X

20.02" 0.5
core fiber

Reflective

20.07" 21.77

stainless steel

©0.10" 2.5 00.08"

==

P / /stainless steel /2.0
/ € 5025 =
0001'x9 | ||

M=

19.69" 500 ‘

core fiber ().24" (55"
6 14

FU-23X

20.12" 93

©0.08" 92.2

/stainless steel /

Reflective 20.04" g1
- core fiber
: € 0025 L
|= 00.01"x16 | 47
core fiber

19.69" 500

FU-25

Reflective

00.04" 1.0

core fiber

10, t=2
Across-flats: 0.39", {=0.08"

M6, P=0.75 2850 x2

Nickel-plated brass

===

core fiber

78.74" 2000 ‘

FU-31

Reflective

2 20.08" 92

0.04"
1

0.59" 0.59"
15 15

0.08" /stainless 21.0
0.5 0.02" steel 00.11" 02.8 ©0.04" x 2 (Adaptor B)
T stainless steel /7
© %::I

78.74" 2000 *—J

FU-33

Reflective

2.3 0.09" 0.10",
| stainless steel
|

25 50.08" 021  ©0.19" 4.8 000y x2
/slainless steel
r —]

10
~———2.56" 65

— 10.04"
.\:\ _ | 5], Bendable area Lgar

050" 39.37" 1000 —

15

FU-35FA

Across-flats: 0 21 1 0.08"

Reflective 00.02" 80.5 M3, P=0.5 o036 x2
- stainless steel / (Adaptor A)
%/ > L 20.12" 03
core fiber 171" 39.37" 1000

18 [)2‘

FU_35TG M6, P=0.75 Effective screw length: 12 Nickel-plated brass
M3, P=0.5 Effective screw length: 3.5

6 0.24"

0.39"10

5 0.5
Reflective ; 20.02"
& | 045"
s
™ 2] X
L= core fiber

core fiber

3.5
©00.14" stainless steel

0.49" 12.5

(M6 nut and washer included)

- 5 "
FU-37 Geewd 3, 90.24"

Reflective 3o,12" 2-03.4
f—

144 0.157" 40|

@6 spot facing
mounting hole

00.04" @1 x 2 (Adaptor B)

78.74" 2000—*‘

Housing: Polycarbonate

Unit: inch mm

FU-2303

Reflective

==

Across-flats: 0.21", 1=0.08" 5.4, t=2
M3, P=0.5 00.14" 035

stainless steel stainless steel

©0.02" 0.5
core fiber

8x 0005 | °
x20.01" -

- k 39.37" ——»
core fiber 0.51" r0.20" 1000

13 5

FU-24X 5410

Across-flats: 0.2’1 ", t=0.08"

Reflective

i

=

©0.175
00.007" x 9

core fiber

M3, P=0.5 843

/" Nickel-plated brass /
! s e——— 19.67" 500 j
15

FU-2540

Reflective

\ M6, P=0.75
00 mounting part . 00.14" 03.5
00.24" A, v 2gﬁnslesz:é$eel stainless steel
ﬁ 05.5 ||
300" £0.22" Al

: lens

5.2 0.10 0,390,

10 9.6
A-A' 26
ggj;n view L: lens unit length *adjustable part 0.17" to 0.37"

421093

FU-32 @eee)

Thrubeam
%

Set of 2

00.03" 20.82
stainless steel

eO 02 (Beam dia.)

. 20.1" 62.5 .
2.3 O’E?‘ 00952“*\ /m 00.05" 1.3 (Adaptor A)
I — oo ——
059" 059" 39.37" 1000
15 15

FU-34 €

Thrubeam

Set of 2

25 0005612 20.12" 83.0 933,
20.08" WO 1"/stainless steel stainless steel /
0. 4 0.02" |, Sq ‘ Bendable area | |
502
2.56" 65 75.59" 1920 ——|

0.59"
15

FU-35FZ

Reflective

=

| ="

Across-flats: O 21 I 0.08"

20.02" 80.5 M3, P=0.5 2085 x2
core fiber stainless steel / (Adaplor A)
20.265
8x00.01" 00.12" 3
core fiber 1000
- 39.37"
12047"0

FU-35TZ

M3, P=0.5 Effective screw length: 0.47" 12
Nickel-plated brass

FU-38

Reflective

&

21.3
Reflective 0 02 core fiber fﬁd%?m"r%)
8.1

s 20.! 265 39.37" 1000 —
P coxre'a flber
= "12.5

6 0.24" (M3 nut and washer included)
0.28"7
20.13", 20.24"

2-93.2, 96.2 spot facing

12 mounting hole ©0.04" 91 x 2 (Adaptor B)
_ _,4 )

I} 047" |36

" ] .
40.16 077 92 3 0.14" 3.5
78.74" 2000
0.75"
19

Housing: Polysulfone

Fiber Unit
Dimen-

35
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Fiber Unit Dimensions

Unit: inch mm

FU-38H

Reflective

A

0.26"6.5

4 812” |2-M3, P=0.5 M3 P=0.5 00.09' 922

I 1
80.32" — 5 )

0.26" 6.5

FU-38K s

012" | 2-M3, P=0.5
Reflective 075" 19
%}, 80.32"

Spiral: ©0.11" 2.9

&/ Fo.75' 19 . %
0.06" 1.6 78747 2000 ‘ 050" 0.477 030"
020" 059" 0.47” 020 |%58 040
5 15 12 5 39.37" 1000
- - 5. 0 65 0.11"029x2
FU 38L o [0(703 - 78.74" 2000- FU 38LK 0.20 0413 o 018" Stainless ste)e(l
Reflective 52 & = 0250% oipaz o Reflective L
T4 0s 11 [ 2-60.13", 0.24" spot facing 171 0.67" 8031 s RN 1=
T
D 0. 5':5"04.1‘ O IEe—
1o . 00.87"022x2 888 500 ((12%_:‘)) i
o [0(-27(?'“."’ *Do not bend this part. (40 10 +482°F) (4010 +302°F) (4010 158 (4010 +131°F)
(400 4250°C) 4010 $200C) (010+71%) | (4010 455°C)
78.74" 2000
FU-38R o FU-38S 00.14",60.24"
— mounting ol S 2-93.5, ©6.2 spot facing
T 030 00.87" 922 x 2 mounting hole
82 N\ / 7 00.09" 92.2x 2
02827 T 0.81" =
1l B e S
TR g
0.15 65 e e | s 0.26" 6.5
3.8 L 114" 29w 070 0.14"3.6 ,1 14..29 : 8.7 2000
M 7874 2000—
*Do not bend this part.
FU-38V 00.13", 60.24" FU-4F/4FZ .‘
2-93.2, 86.2 spot facing 00.04'01 x 2 00.04" 00.12"g3  oo5 o1.3x2
Reflective 047" mounting hole (Adaptor B) Reflective 2xe1 . I I (Adaptor A)
X / oore fibe: / stainless steel
|:| 12] @{{95@ // F) core flberI . o7 y
022 \0\28”7 o = -0.67"———75.7" 2000
0.17"4.35% .22 78.7" 2000 17
0.75"19
Housing: Polysulfone
FU-40 . 0.15" 00.09" 00.15" 2940
@3.7x 2 022x2 O3TX2  /Nickehplated 2011 029x2
Reflective lens lens brass p / stainless steel
0.37" lo.wﬂ@ I s 1 : —‘ 8
9.5)44 1D ! " , }
- | . L 1.0.83"21122517
0.20"5.2 0.83"21 78772000 stainless steel
’ *® stainless steel 39.37" 1000
Mounting bracket 0.79" 20
(Accessory of FU-40 / 40G) 039'10| 2-M3
e
0 9? 0/%“5126 .4 le &
3 f ;::}r 0.04"1
4‘ 0.13" 3 3 2-Slotted hole
s 0.13" 3.
0.24'6.1 0041 83 00616
O 39" 10
FU-40S €90 0.75"19 767 2000 FU-41TZ 00.08"00.14" d=0.06"
: 7. 2_25-_7 0 20. 14.. 20.24" ‘ o 2-2.1, ©3.6 spot facing d=1.4
Reflective 82[ 7| 2-93.5, @6 spot facing Reflective . M2, P=0.4 x £6 screw/nut provided
10.08)
=T y .&. > 051" T
S29'730.67 1D < 13, ]["} < ;
D ‘17 = )¢ ] ., 0615» 0.04" 21.0 (Adaptor B)
_(0.79" | 00.09" 92.2 x 2 0.08"2~+ ., |
20) 39.37" 1000

*Do not bend this part.

Housing: stainless steel

FU-42TZ 00807

Reflective

00.13",00.22" d=0.83"
2-93.2, 5.7 spot facing d=2.1

T 0123 [4'M3, P=0.5 x £7 screw/nut provided
072 01532” et 3

il 207"

0.16"4 00615 787" 2000222 X2

Housing: stainless steel

Mounting bracket 0.57"
Accessory of FU-42TZ 14.5
( Y ) 16413 025”013-%25 B
100"254 |64 35ttt
sl
[© | 80 qow ] fos7"
[ & B [Tl |22

8
j=
0.14"35]/0.12" 3
*U‘o.12”3 01435 | {:

05"
2, stainless steel
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FU-43

20.02"
20. 5x

ﬁO 05"
1.3

¢0 06'91.65 20.16" 04 '(”/lda xt2 N
tai | stainless laptor

Unit: inch mm
FU-44TZ 0.08" 00.08"
_0002' 0.31" 2-92.1
™ 2-00. 5008‘ 8 M2, P=0.4 x £6
core 2 = screw/nut provided
fiber

0.08" 2@%@9&% | 78.7" 2000 | 0.08"2 739 37" 1000
*Do not bend this part. e Housmg: stainless steel
FU-45X 20.03"20.82 FU-46 ~ 20.02" 20.06"
50.01" stainless steel 08(1)(2)? . 200.5 o1.5 50.04" 50.9
Reflective 50.265 x 2 00.12"03 20.04" 1 Reflective gc{)re fik))(er stainlless stainless :

s core fiber stainless steel / _ { stee steel /—I— o)
= 0.59] e [0.59" - ©
o ?H*'15 ‘ 19.69" 500 | F 012" 15%*39 37"1000 —

0.20"5 *Do not bend this part. 3
FU-47TZ G=ad 010" 41" 5.9998 FU-48 0.12"
2 5 010°10.5 . : 00.01" 23 00.04"
Reflective 5\ ===/ M2, P=0.4 x £6 screw/nut provided Reflective (00.265x4) X2 “stainless /Mmm
0. 28"I7 i ¥ /core fiber steel
® F\ﬁl 20.04" 1.0 x 2 (Adaptor B) % ) I
e I " JEE— N
\\ 20.02" 80.5 54 \MM 39.37" 1000 u E 78.7" 2000 ‘
core fiber ) ) 0.59" 15
Housing: stainless steel
0.04"1 *Luk
—h=-0.04"1
Rell 0.1 20.06" 81.5 50.04' o1 ?4 ) 20.12"03 00.09" 2.2
eflective 20.01" Thrubeam m 01.13 stainless steel
20.265 x 4 stainless steel
@/core fiber /'/’/ core fiber \ I
78.7" 2000
I—L 39.37" 1000 = 059715
0.59 — (O-55"14) + ) shows FU-5FZ.
FU-50 Mounting bracket FU-51TZ 236 d=1.4
stainless (Accessory of FU-50) 3 2- 260 08" 00.14" spot facing d=0.06"
Thrubeam 4 0 16" steel 0: .04" mBO 57 OW , Thrubeam 012" 25 M2, P=0.4 x £6 screw/nut provided
™| 36 014..E (Adaptor B) -, o 6 "5 , s 1 - 0.1 00.02" 01.0 (Adaptor B)
oF V4
i : 5
el ooire2s) - L 7e7a ] o P‘C jm% e 0.39" | fr 5 0201
lens 0. 47" 2000 : L—H- 10 . 39.37" ‘
Setof 2 0.t ‘ Setor 2 0.39"10 1000
=05, stalnllass steel 45 00.02" 90.5 core fiber Housing: Aluminum
FU-52TZ 83.2, 05.7 d=2.1 FU-53TZ 92.1,03.6 d=14
0.14" o 2-00.13", 90.22" spot facing d=0.08 2-00.08", 90.14" spot facing d=0.06
Thrubeam 3_§ 3.5 M3, P=0.5 x £7 screw/nut provided Thrubeam 1.5 M2, P=0.4 x £6 screw/nut provided
L S T T 00.05" 1.3 (Adaptor A) L'/ 2 0.08" 6500 00.02" 0.5 core fiber
o 14 0.55" L 1 2 e T 0261 ©1.0 (Adaptor B)
’ L 13.051"flox7 L. £
- 2000 ‘ Ty e 39.37"
Set of 2 2000 Set of 2 0.18"+— . |
- 1000
04 91.0 core fier  Housing: Aluminum 45 0.28"7 Housing: Stainless steel
FU-54TZ €< 2-M3, P=0.5 x £5 screw/nut provided Mounting bracket §35 210
0.08" X295 SCewnul provice (Accessory of FU-54TZ, 2 pcs.) \ ”‘LJH% 3
Thrubeam 0.30" ~f= 0.86" 22
0.09' 022 f |
-/ m "3 e 145057] TP oy ‘ F@ﬁﬂ
1 15 0.59"H—]L339 : - S mian iR LA
P/ 0T 78.7" 022’ L ] N L

- 016" 455 50 2000 Sl s |

Setot2 4 '7 Housing: Stainless steel 177

- = 00.005"
FU-55 00005'90.125 @0.1" 2.5 20.04" 1 FU-56 00.125 i .
Thrubeam core fiber /' Nickel-plated brass - Thrubeam >/ ]gg;er steel _~"Nickel plated brass

|
- % r—l— o} _ e
ol ® ¢ ~ ®
2 per set 039’.. 12'06:" Set of 2 502"~
10

Fiber Unit
Dimen-
sions

37



Fiber Unit Dimensions

Unit: inch mm

20.01"
= " " - 00.265 .
FU-S7TE/S7TZ Gow) FUSTIE FUSTIZ FU-58 50.04" o1
- . Stainl teel
Thrubeam 00.01' 00.265 x 4 7= 0002005 = Thrubeam ﬁg{fr ainiess stee 50.03" 60.7
../ core fiber ~ VIEWA  core fiber VIEW A —
K 02.1, 03.6 d=1.4 T 1l o
&/ 2-00.08", 20.14" spot facing d=0.06" o o
M2, P=0.4 x £6 screw/nut provided 1 19.69"
Setof 2 2 per set 0.24" 500
20.04" 1.0 (Adaptor B) 6
P,
0.1"
25 —_— FU-59
- " 01.0
ﬁ Thrubeam ggg?sx 4 ﬂ0:06 o1.5 ©0.04" (Adaptor B)
0.24" 6 ~$> * - /core fiber Stainless steel
1 ] —F o
01" | | 39.37" = ,J ‘ ‘
25 ' o 1000 ! 10 39.37"
0.41 Housing: Stainless steel 1000
10.5 ' Set of 2
FU'GF o1 Across-flats: 0.39" 10, t=0.08" 2 FU'61/61 Z 2(1)'(5)6" X2 Across-flats: 0.39" 10, t=0.08" 2
Feflctie ’/ Zg.roezlfi;ezr M6, P=0.75 2x 04(2)!2092” Reflective M6, P=0.75 2x 5002629”
P Nickel-plated brass Stainless steel . V.
= 04 00.16" =
3 0.12"+ 78.7" 78.7"
0.55" 2000 2000
14
5 7,t=2
FU-63 19 Bendable area 0 2" Actoss-fats: 0.26" -0.06° FU-63T 05 51.3 21.65 t=0.12" 3
7 - 00.02'x2 @ 20.06 Nickel-plated brass
- 205 00.06" 91.65 M4, P=0.7 - core fiber 90.05 stainless. S P
Reflective 20.02" x 2 stainless Nickel-plated Reflecive [/ steel 0.12" 2x00.05' 013 (Adaptor A)
core steel brass J—‘f” t
fiber = - 700,39 "
20.05"91.3 00.05' 01.3x 2 " Sleeve 301; ! . :
tip (Adaptor A) = tp 10 0.39" Bendable afea . 1117
2 0.08" 2.56" 059— 78.7'— 2 0.08"+ 2.6 ) 5gA——78.7"
65 15 2000 65 15 2000
5 . 20.82
10 " 7,t=2 . " - "
FU-63Z 0% Bendgt()]l;z"ar;ao 02" prossfats: 028" -0.08" FU-65X 00,265 30.03" Across-flats: 0.21" 5.4, t=0.08" 2
00.65 00.08 02, " stainless - B
Reflective 00.03"x2 stainless M4, P=0.7 Reflective 00'01_ x2 steel/Msi P=0.5 00.04" o1
/ core / steel stainless steel . core fiber Nickel-plated brass )
fiber — 2 ‘
- 00.06" 1.65 00.05' 01.3x 2 =
= s 20.00 @1.00 .
= e (Adaptor A) / 0.59" 0.59" %5
2 0.08" 2.56"—-8-.— 75 7 15" 15

65 15 2000

FU-66/66Z = . . .

Across-flats: 0.28" 7, t=0.08" 2
(00.04" 91.13x 2)

Reflective core fiber M4, P=0.7 50.05' 013 x2 (Adaptor A)
stainless steel
/ 22.6 =—

00,10 . |
78.74

.. \
r 0-:132 0.47" 2000
12 *() shows FU-66Z.
FU-67/67V 113 Across-flats: 0.39" 10, t=0.08' 2
= 0.04" x 2 M6, P=0.75 .
Reflective W /m 00.09" 022 x 2
— I 3 € ]
.//.\/ 20.16" I
o4 0.12" 0.51" 2000
3 13
01.13
FU'G?MG 90.04" x 2
core fiber M6 x 0.75 Nickel-

Reflective

29  39.37"/78.74"
1000 / 2000

38

*Do not bend this part.

FU-66TZ . M4, P=0.7 Effective screw length: 0.26" 6.5

Nickel-plated brass 01.3
Reflective ©0.10"a_~2 X 90.04" 1 core fiber 20.05" x 2
032|502 @F
28,742 |
0.12" 3 2000
2 i 0.28" 7 )

0.1 (M4 nut and washer provided)
3-5 9.28“

FU-67MTG M

Eﬂectlve screw length: 0.30" 7.5

Reflective Nickel-plated brass .
21.13 00.28" 07.2
50.04" x 2 stalnless steel
& o4 "
%..ﬁ . @0J.1 5 core fiber
059" al %
15 39.37" 2
30.12" . 1000
80.31"
9.50.37" AARAN
0.51"
13
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FU-67TG

Reflective

M6, P=0.75 Effective screw length: 7.5 0.30" Nickel-plated brass
4

[ 038
00.16/90.04" 81.13 x 2 core fiber -00.15" stainless steel

12" 3 1000
2" 8

(M6 nut and washer provided)

FU-68

Across-flats: 0.28" 7, t=0.08"2
00.04"01.0x2
M4, P=0.7 (adaptor B)

Reflective (00.01" 00.265 x 4) x 2
)/ core fiber stainless steel
= 812 ] |

= n 78.74

0.12" 3 0.47" 2000

12
FU-7F Across-flats: 0.28" 7, t=0.08"2
M2.6, P=0.45

Thrubeam

e

Setof 2

M4, P=0.7

0.04" o1 02.2
cgore ﬁbuer Nickel-plated brass 20.09"
i
2" 78.74"
o 3047 2000

12

FU-73 o1.3

21.65  Across-flats:
0.28" 7, t=0.08"2

o1 00.06"
00.04" ©0.05" stainless / M4, P=0.7
core steel /Nickel-plam

Thrubeam
@) fiber I
. ~ Bendable 00.09" 92.2
i_sleeve ,,01309“ area 5|
i 20.08" 2.56" 0L g50: 78.74"
Setof2 65 15 2000
FU-76F 00.02" 0.4
20.265 stainless 0. 12" @3
©0.01" steel -
b core Nickel-plated brass
== fiber 0. Bendabl
Fa endat ngO 00.04' 01,0 (Adeptor B)
tSileeve —2.56" 0,59 39.37-
p 45 15 1000
Setof 2
Across-flats:
FU_77G 0.28" 7, t=0.08"2 M4, P=0.7
Thrubeam
e -
e
i
20.
A2
2 per set fiber 8 ‘ 39.37"
22 1000
FU-77MG M2.6 x 0.45
Thrubeam

—

T e

M4 x 0.7 Nickel-plated brass

20.28" o7 00.23" 95.8

01.13
/j ©0.04" core fiber
30.12" 0.47"
0.47" 12
12
1.06" 27 39.37"/78.74"
1000 / 2000

FU-77TZ

Thrubeam

-l

Setof 2

©0.04" 21.13 core fiber
——

)
,? M2.6, P=0.45 Effective screw length: 0.10" 2.5 Nickel-plated brass
B

M4, P=0.7 Effective screw length: 026'65  50.09"
02.2

78.74" 2000 |
(M4 nut and washer provided)

Unit: inch mm

FU-67TZ

M6, P=0.75 Effective screw length: 0.30" 7.5
Nickel-plated brass

i 00.16" 04 .
BiEflEGiie 00.04" 01.13 x 2 core fiber  00.09"02.2x2
0.45" @ % ]
; 78.74"
= ns5 r:0.12" 3 2000
[ 1]0:32" 8 ,
4.80.19"T[ L} (M6 nut and washer provided)
0.39"
10
. 50.265 Across-flats: 0.21" 5.4, t=0.08" 2
Reflective 00.01"x 4 M3, P=0.5 00.04" 21
i Nickel-plated brass -
/ O core fiber # P =
/ 0.39" | 39.37* |
10 1000

Thrubeam

FU-71/712

Across-flats: 0.39" 10, t=0.08" 2

0(1).8'6 M6, P=0.75 000" 022
20.06" i 00.09" 92.
/g @m\ /stainless steel p009"92.2
78.74"
40.16" g 7z7" 5000
Setof 2 12
FU-75F 00.03" 90.82 stainless steel
Across-flat: 0.21" 5.4, t=0.08" 2
Thrubeam 0.04" 1.0
208 /M3, P=0.5 (AdaptorB)
core Nickel-plated brass
@ o —5 -
i (R P 39.37" |
ooz 0.59"0.59" _ 1000 _
15 15 Do not bend this area.

FU-77/77V

M2.6, P=0.45

Thrubeam Across-flats: 0.28" 7, t=0.08" 2
02.2
/y gg):g)iu M4, P=07 20.09"
Nickel-plated brass
= core
(f)lb:rZ"’ ‘ ‘ 78.74"
Setof2 : 0.43" 2000
1
FU_77TG __00.04" 1.13 core fiber
Al
Thrubeam A 0.45 Effective screw length: 0.10" 2.5 Nickel-plated brass
30.12 M4, P=0.7 Etfective screw length: 0.26" 6.5
70.28
= 0.20 2 -
0.32..5 - 00.11" 02.9 stam‘l‘ess steel 047112.0
Setof2 8.1 7 1000
(M4 nut and washer provided)
FU'77MTG M2.6 x 0.45
Effective screw length: 0.10" 2.5

M4 x 0.7
Effective screw length: 0.26" 6.5

Nickel-plated brass 00.28" 07

Nickel-plated brass

A A 5023058 .
40.12"3 : y 20.11" 2.9
0.28" stainless steel stainless steel
0.31"
0.39" 047"
0.45" 10 39.37' 1000 2 ‘
11.5 (1.97) 047"
20.04" 21.13 (50) 12
core fiber
View from arrow A-A
FU-78 M2.6, P=0.45
Thrubeam Across-flats: 0.28" 7, t=0.08" 2
- 20.265 - 00.05" 1.3
| 00.01"x 8 N.I4’ P=0.7 (Adaptor A)
= 0 core fiber . Nickel-plated brass = ~—————
Set of 2 30.12" 0.47" 58.0704"
12

Fiber Unit
Dimen-
sions

39
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Fiber Unit Dimensions

Unit: inch mm

FU-79

Across-flats: 0.21" 5.4, 1=0.08" 2

FU-81C

Reﬂeci\:e/,

=" Sleeve
F tip

ol 22.1 Acrossflats: 0.28' 7, 1=0.08" 2

W stor/Tae /M4, P07
corefiber sla\nlesssleel 0015‘2138
@ =

5020~ 115‘ Bendab\e a"vea 2 Py 25 151 50201
[—2223.54"90 8°0.59" g5 |
oo 5o 0058 So—05 o075 20

(-40 to +662°F)* (-40 to +392°F) (-40 to +158°F)*
(-30 to +350°C)* (-30 to +200°C)* (-30 to +70°C)*
* Maximum temperature resistance for each part is shown in ().

©0.265 —
Thrubeam 06 " x 4 M3, P=0.5
= Nickel-plated brass
©
J \.00.04" 1.0 (Adaptor B)
" 39.37-
Setof 2 ?:9 1000
FU_82C Across-flats: 0.28" 7, t=0.08" 2 M4, P=0.7
stainless steel
00.17" 04.2

Reflective

%" Su!leeve

Hexa onal clasp
,30 06" 00 08" 2.1
Core stam\ess steel

Hexagonal clas
lI

flbel’ ‘Bendable area |\ ‘g 98,
20 0.79"— —3.54" 90ﬁ‘ 25 0.39" slam\ess sleel
WMW 90m1+0.79" 20

(-40 to +572°F)* (-40to +572°F)' (-40 to +158°F)*
(-40 to +300°C)* (-40 to +300°C)* (-40 to +70°C)*
* Maximum temperature resistance for each part is shown in ().

FU-83C

Reflective

=4

Across-flats:
0.28"7,t=0.08"2

00.06' 0145 02.6
core 00.10"
fiber

M4, P=0.7 stainless steel
00.17" 94.2
/ Hexagonal clasp
! N\.20.13" 034 stanless st Inl
w1470 "\o0.13' 034 stinles sted
30.12 l—0.85" 0.39" 39 37"1()

39. 00—
19.69" 500 ——18.90~ 0.79" 20
480

(-40 to +572°F)*  (-40 to +392°F)* (-40 to +158°F)*
(-40 to +300°C)*  (-40 to +200°C)* (-40 to +70°C)*
* Maximum temperature resistance for each part is shown in ().

FU'84C Across-

Thrubeam
&
>

flats: 0.28'7, t=0.08" 2 M4, P=0.7 stainless steel
M2.6, P=0.45 /00 17" 04.2
/ Hexagonal clasp
@ 00.04" g1

fib
dﬁ‘ DMJ ‘zz 00 11" 02 9 stalnless steel
0. 59#5 10103973 745000

FU-85A Gee<

Reflective

Across-flats: 0.39" 10, t=0.08" 2
M6, P=0.75

00.04" @1 x 2
% '/ stainless steel
[
04 00.10/ ‘
3 0.12" 05 78.74" 2000 ——

02.2
00.09"x 2

78.74" 1500 —+18, 90“»#‘«90 79" 1% 5"
2 per set (-40 to +572°F)*  (-40 to +392°F)* " {-40 to +158°F)*
(-40 to +300°C)* (-40 to +200°C)* (-40 to +70°C)*
* Maximum temperature resistance for each part is shown in ().
FU-85H Across-flats: 0.39" 10, t=0.08" 2 FU-85Z Across-flats: 0.39" 10, t=0.08" 2
01.5 M6, P=0.75 022 . _ 02.2
Reflectve 2:0004'05.1, Slaitless stel 0009 x 2 Reflectve 00,04 01x2 M6, P=0.75 775 x 2
ﬁg{; | / stainless steel .~
= 00.410"T | 1f ]
[}
=
10.04" 00.24" 36 =l e 78.74" 2000 ——
——————78.74" 2000 30.12" g g5
0.67 14
17
FU-86A A f FU-86H Across-flats: 0.28" 7, t=0.08" 2
cross-flats: 0.28" 7, t=0.08" 2
Thrubeam MZ'GY:;)"AE: 22 Thrubeam 00?(')%. 22.9 M4 P=0.7
% _ gofe fibger 0.09" core 20.11 Nlckel-plated brass
@) I 1 — © fiber # = —_—
= S | = . \ 00.09" 02.2
30.12" 78.74" 2000 10.04~ 00.10" 04 : -
Setof2 0.47" Setof2 L= 78.74" 2000 ——
eto 1 oto 0.67"
17
FU'BGZ . . FU-87 1.5 Across-flats: 0.39" 10, t=0.08" 2
M2.6, P=0.45 Across-flats: 0.28" 7, t=0.08" 2 ©0.06" x 2 M6. P= 900
Thrubeam ; 000" 62.2 Reflective core fiber 6, P=0.75  ;000'x2
) 00.04" o1 M4, P=0.7 stainless steel
: = core fiber stainless steel - 04.9 ﬂﬁ:
//.{/' ‘:‘iﬁ* . Xt
= "
30.12" ‘ | . 78.74" 2000 0.12" " gigqiGoar  (&74 2000
Setof 2 0.47 3 z ]
12
Across-flats:
FU-87K 0.28"7,1=0.08"2 M4, P=0.7 FU-88 92.9 Across-flats: 0.28" 7, t=0.08" 2

01.45 stainless steel 20.11" 2.0
Reflective allls 528 0017" 042  00.11'02.9 Thrubeam 5\ / M4, P=0.7 o0y
. P / stainless steel
fiber S
/ o ” ‘ﬂ/ © EﬂE: £ |
= ' 140 it o 079 20 w19 78740 2000 ———
3856 %0 (4010 +392 F) (4010+200 ) (4010 +158°F) 0.04"". 59"0 04"
F—3 000——/(-40to +70°C)" Setor2 1
* Maximum temperature resistance for each part is shown in ().
Across-flats: - 00.05"91.3x2
FU-88K 0.8 7,1=0.08" 2 i\fa‘ilnle':;gézl FU-91 (Adaptor A)
M2.6, P=0.45 9 " "
Thrubeam M2.6, P=0.45 00.17" 042 00.09' 02.2 Reflective o1 20.18" 64.5 (17 442
'”3 3] - 00.06"x2  FEP-tube FEP-tube
@D .04" " 200.79'—|- P core
| core 001 5297 Hexagonal (01041587 // @/ﬁber |
= fiber 2U- 2P a0 wﬂ | = 07 20)
- "9*“198014010 +392°F (4010 +200°C)" 12 Viotal casing is ’
Setof 2 78.74" 2000 etal casing is inserted. 100
00.47" ~————78.74"2000 ~3.94™

* Maximum temperature resistance for each part is shown in ().
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FU-92

00.20" 85

02.2
a5 FEP-tube  00.16' FEP-ube 00.09"

(0.87") ‘(22)
Embed this area in metal casing.

-—78.74"2000

—3.94"100——

Setof 2

FU'95/95HA/952 *Accessory: binding band x 2

nonslip rubber x 1

Reflective T spacer, screw, nut x 2
15 0.5%" 5 0-?
(éoé%)”)
. - u
20013882 o\ 010,05
%0.61‘" 0.33" (mounting hole)  (Adaptor B)
154 44 I
|5 |
78.74"2000
. .79"
Housing: Polysulfone 20
FU 95W f—0.98"25 78.74" 2000
- 2x00.87" 02.2
o 3
Reflective I 48
17 0.67"
| =
20.08" 113 8-R1
0.44"
1.850.07 = 0.20"5
152 s transmitter
043y 2-00.87"02.2 16-00.01" 20.265
50203]: B888::
0-85” 00'_031 ” receiver
Housing: PBT 0.6 0.02" 16-00.01" 00.265

FU-E40 |, %

0.
Thrubeam 51 1 ' (3x 40)
/ Optical axis Detecting area (0.12" x 1.57")

2.72" 69
ﬁ L
i * {f[ﬁ 0.32" 81
f
0.35" 034" ‘ ‘ g 07 022 000
9 6 0.35"9 18 00.09" Length 78.74"
1.69" 43 12'3
0.47
12

32x6.2 6x9
2-0.18" x 0.24" (mounting hole) 0.24" x 0.35" spot facing,
d=0.04" 1 (Both sides)*

*M3 x £8 screw provided

2-00.14" @3.4 (mounting hole)

00.09 92.2
3
0.12"

Thrubeam

. 14
'C/g s01z 039"

i
Py 0.16" 4
hd i

| e— —
k———78.74" 2000— T 535

30.12" 1% 0009022 ;3,0 10,
Set of 2 . b
0.55 ———
14 Lo &r—0164
AN
10 2-50.14" 3.4 (mounting hole)
0.79" 20

Unit: inch mm

FU-93/93Z

T Ogg?ﬁc casing inserted ggﬁiugg 8&) d(e)tf);c? A? x2
7] [oagjla2s)
= = @ 15;") (80)———— a I
- 78.74"2000 ——-—7.87" 200—

*Do not bend or cut this portion.

*Accessory: binding band x 2

FU-95S —

nonslip rubber x 2
Reflective (1('33\5% ) 31 =
‘ 00.87" 022x2
T > —
15.3 0.60"
[ it )
78.74" 2000 !
16.4
Housing: Polyetherimide
(0.18") (45)  20.20" @5 FEP-tube
Thrubeam Center of
optical axis
00.11" 02.8 T 00.16" 94 FEP-tube ©0.09 92.2
= / lens T\ /
r o BE= 3T — J: 7
‘ |

(0.91")(23)
Setof2 Embed this area

in metal casing.

-— 78.74" 2000 3.94"100

00.04" 21.13 x 2

FU-L41Z

core fiber
" 10 78.74" 2000
Reflective 0.39" 00.09" 92.2 x 2
300.1 3.2 s /7
- T 0.3 ol
//( 01'25 f f oe—=
85 Al 1Ov16 4
4 0164 = Jo \;53”*#_‘\ 2-00.13" 83.4 (mounting hole)
0.51" 0.67"
13 17

FU-L512Z/L52Z/L53Z

Thrubeam L1
2-00.14" 3.4

= ‘/g (mounting hole) g2

- ., 2
‘L/ ?5‘3.. O_? N Y 1016 4 20.09 | 5g"
. €
Set of 2 i 083”
2 kL2 Lo

core fiber 90.04" ¢1.13

i 022 2
2008, 5., . 82” 50.09  0.08"« L2
T = ' ——
o
.2 0. Y i
12.2 0.48 5 A . %

2-00.14" 93.4 (mounting hole)

17
a5 1067 78.74" 2000

40.16"~ 0.32——

®
o
&

40.16"—~ 0.33"

Model L1

L2

Fiber U
Dimen-
sions

nit

FU-L51Z |0.48"12.2| 0.39" 10
FU-L52Z |0.67" 17 | 0.59" 15

FU-L54Z 2 00.08"—+ ©0.04" 91.13 core fiber 7

Thrubeam 10 O'@ FU-L53Z |0.89" 22 | 0.79" 20
\ i VIEW A-A
: ,ﬁ 00.14" 2-63.4 (mounting hole)
. 02.2
t 01674 0009 2.8
Setof 2 i 0.11
i
.
78.74" 2000 0.39'10
022 28 1o
20.09 011" o'3g"
: T
0.16" 4
T
2-00.14" 93.4 (mounting hole)

4 X
0.50" .
12.8 029
VIEW B-B
0.08" 00.04" 21.13 core fiber
2

41
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Fiber Unit Dimensions

Unit: inch mm

' Lens (Option)

F-1 Housing:
Nickel-plated brass
Thrubeam Lens: Acryl
= 00.11" 02.8
v = - [00.16" 04

\ s

‘ \w‘

2 per set 037"
9.5

F-2 Housing:
Nickel-plated brass
Lens: Glass
Thrubeam
@;00.16“ 04
Lo.sw‘k
7.9

2 per set

F-4 Housing: Aluminum
Lens: Glass
Thrubeam
’ 017 -
‘ 04.3 E
I osrd
95
2 per set

F-5

Housing: Aluminum
Lens: Glass

" 0.2

Thrubeam oo (0(_00g”)

’ % lens T 20012031
§ I —1P
‘ 0.66"0 49"
1617 12l4 7.4 ;%%2

2 per set i P_ggl‘ ‘,‘ 0‘08“

(Knurled nut attached.) 022" —0371~"2
5.6 9.3

F-2HA

Reflective

Housing: Aluminum
Lens: Plastic

0.61"15.6

54 0.20"

007" TL___ ©0.20"
="

F-3HA

Housing: Aluminum

Lens: Plastic
Reflective
20.17" 00.20"
‘ 04.3 05
L 020'5
0.37"
95

F-6HA

Reflective

A

10.6
(M8 nut and washer provided) 0

With lenses

Housing: Aluminum  Lens: Plastic
M8 P= 1.0

(A-A cross section view)

‘-2%2” Chamfering ((0.16")(4.0)
&o.w 35
042"

F-4HA

Housing: Aluminum
Lens: Glass

Reflective

oo.29”|, | [00.32"
074 08
~—ﬁ 32"
—1.06'27—I 8

F-5

HA  Housing: Aluminum
Lens: Glass

Reflective 037

LY lens
’ 1
05047 !

00.15"
2-00.13"23.2

0.41
12 24
L% ooer 104
(Knurled nut attached.) ~ —1 =g ggu | |_
22" 22
5.6 0.34

F-1+FU-7F/86A/86Z

o4
Thrubeam 00.16"

| e
\’\;\ %ov%‘g;‘

0.37"0.47"
95 12

F-1+FU-77/77V

— ] o4
Thrubeam 00.16"

]
u_\// =
\

F-1 +FU-77GI77M4G

Thrubeam %16 50.16°
; A/
. = 024" LT
? :
6 037047
95 12

F-1+FU-84C/88K

ot 08'?7
Thrubeam 20.16" 00.17"
\l B S35
L 1
’\“ = o.244~bk
8 “0ar0s9
95 15

F-2+FU-7F/86A/86Z

hrubeam 0.16"
20.
rubear ] ’

< =

F-2+FU-77/77V

Thrubeam 20160
ul T BP16

0.31" 0.43"
7.9 1"

F-2+FU-77G/7 7M(4=‘|

Thrubeam o3
’ .
u = elo 16

ﬁ/ RS

00.16"

Thrube‘a.m o

F-2+FU-84C/88K

04 03'127”
" 20.
Thrubeam o B(i 16’
4‘ T;L_J
031" 059"
— 7.9 15

F-4+FU-7F
Thrubeam A géﬁw
Wi

F-4+FU-77/77V

04.3
Thrubeam | 00.17"

2

0.37" 0.43"
95 11

Thrubeam 04.3 "
A 283 20.08
| /
= . =
/ ‘ L_Lgp
0.37" 0.47"
95 12

F-4+FU-77TG/77TMTG

04.3

00.17"
Thrubeam |

’ 95037
70.28"
50.20"

F-5+FU-7F/86A/86Z

Thrubeam
/ 0.37" _
Pyl
001
‘/ 0" 53
16.7

F-5+FU-77/77V

Thrubeam

q‘/ P
066" 43
167

F-5+FU-77G/77TMG

Thrubeam
0.37"
= %3 f
=
‘ 0.66"

16.7

0o
wi
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F-2HA+FU-21X/FU-24X

Reflective

/ ‘«0_51“4«0.47"4
/' 156 12

F-2HA+FU-35FA

Reflective

-

l Lo 61 -0, eo“ L

=4 i5 0.20"
5

F-2HA+FU-35TG

15.6

0.61" 103553 "0 g4
Reflective a
=

F-2HA+FU- 35TZ

156 95,6
128, osr 0%

Reflective
2\ E;ﬁ
B=2

F-3HA+FU-35FZ

Reflective
/ L——L——J Lo,zo”

0.37"0.35" 5
95 9

F-3HA+FU-35TG

95 135 6
Reflective 0.37" 0.53'0.24"

-

F-4HA+FU-2303

Reflective
| o
= ‘ 12076 035” 220

F-4HA+FU-35FZ

Reflective
d
R ’, —1 .oe“%~ Eo 20"
= 27 0. 35” 5

F-5HA+FU-35FA

Reflective
» 021y
& 5.4 1 L
15 5
059" 0.20"
\ L=0.34"t0 0.53"
8.61013.5

F-5HA+FU-2303

Reflective
. 0.21”@ 17z
T g
15 5
0.59" 0.20"
N L =0.14"t0 0.33"
361085

F-6HA+FU-35FA

Reflective

=

-
/" w ; 020"
= 102" 028 5

26 7
(M8 nut and washer provided)

F-6HA+FU- 2303

Reflective

el

o g H020'S
(M8 nut and washer provided)

F-2HA+FU-2303

Reflective
/ I 05— L
15.6 10 5

F-3HA+FU-35FA

i~

7" 0.60" 0.20"
15 5

0.3
9.5

Unit: inch mm

F-2HA+FU-35FZ

Reflective
Losrd Lo
= 156 085" 5%

F-3HA+FU-2303

Reflective
/ ‘037 039‘ LOQO
95 10

F-3HA+FU-35TZ

95 95 6
0.37"0.37"0.24"

Reflective

N

F-4HA+FU-35TG

135 6
0_352”0.24”

- 27
Reflective 1.06"

=4

F-4HA+FU-35FA

Reflective
7 E %
/ 1.06"—H—— ko 20"
= 57  0.60"
15

F-4HA+FU- 35TZ

i 0. 24
Reflective 1. 06 o 37 ‘
=1 @

F-5HA+FU-35FZ

Reflective

= °
5
Q\

F-6HA+FU-21X

Reflective

-

4

| 1.02" 26 0.16" 4

(M8 nut and washer provided)

F-6HA+FU-35FZ

Reflective N
.
/'J 1004~
= To2as 008
(M8 nut and washer provided)

F-6HA+FU-35TZ

1.50.06" .
Reflective 0.24"6
’ » '\ ‘
" 1.02" 26
(M8 nut and washer provided)

Fiber Unit
Dimen-
sions

43



Sy Select an amplifier

Select a
general

sensor

Select a
specific

sensor

m) ( Selectan

amplifier

Fiber Unit Mode Button

Dual Digital

Output Selection
Display Monitor

Button

Operation Indicator

Cable Type
Model ON/OFF | External Analog
D e NPN output | PNP output | Outputs input output
Expansion Standard Mam. unit . FS-V31 FS-V31P 1 0
unit Expansion unit FS-V32 FS-V32P 0
Main unit FS-V33 FS-V33P
2-output - - 2 1
Main unit Expansion unit FS-vV34 FS-V34P
Analog Main unit FS-V31M — 1 0 1
* The FS-V30 0-line expansion unit to support 0-line system is also available.
Connector (M8) Type
Model ON/OFF | External | Analog
e e NPN output | PNP output | Outputs input output
Expansion Standard Main unit FS-V31C | FS-V31CP 1 1
unit Expansion unit | FS-V32C | FS-V32CP 0
Main unit FS-V33C | FS-V33CP
Main unit 2'OUtpUt . . 2 0
Expansion unit | FS-V34C | FS-V34CP

*To use the connector styled amplifier, purchase the connector cable OP-73864 or OP-73865.

For the standard and analog output amplifiers, up to 16 expansion units can be added per main unit.
For the 2-output amplifiers, up to 7 expansion units can be added per main unit. (Current consumption of a 2-output amplifier is twice that of a
standard amplifier.)

Select amplifier options as required.

Type Appearance Description Model
. . Can be installed without DIN-rail. S

Amplifier securing bracket ’ Also can be installed from above or from the side as {// OP-73880
(for main unit) shown in the illustration to the right. i \;“a
End unit (wh ) Should be installed (as shown in the illustration i

nauni (w e_? using ’ to the right) when using both main and expansion OP-26751
expansion units) units. (Two per set)
I(\gSG(‘:%nrr]]qt;ctor cable Fiber amplifiers with model numbers ending with a 'C" are quick OP-73864

- disconnect styled amplifiers. Mating connector cables are not _
?gg %qq%ercg;)r cable . included with the amplifier, so purchase them as needed. OP-73865

Specifications are subject to change without notice.
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