BANNER

Plastic Fiber Optics i
X Eiam

+ Provide an economical alternative to glass fiber optics for piping photoelectric Special Purpose
sensing light to and from confined areas with suitable environments ;ZZ‘L’;%M

+ Ideal for detecting small objects Inspection Sensors

+ Withstand repeated flexing and bending Von

« Available in individual or bifurcated styles* Hreless

+ Available with optional DURA-BEND" fibers for improved flexibility in indeatos
difficult-to-access locations, without the decreased performance to which e
excessively bent standard plastic fibers optics are prone Safely

Laser Scanners

Fiber Optic
Safety Systems

« Available with core diameters of 0.25, 0.50, 0.75, 1.0 and 1.5 mm

Safety Controllers &
Modules

Safety Two-Hand
Control Modules

Safety Interlock
Switches

Emergency Stop &

Stop Control

Plastic Fiber Optic Model Key
PLASTIC FIBER FAMILY designator | | MODIFICATIONS designator?

- FIBERSENSORS
Same for all plastic fibers MFR = Flex relief AT

MSW = Slot width GLASSFIBERS
. MTL = Thread length

ASSEMBLY STYLE designator CONTROL END MAL = Array lengih
B = Bifurcated fiber designator MPL = Probe length

MFL = Ferrule length

I = Individual fiber* T5 = Terminated

DI = Dual Individual fiber* TMB5 = STEELSKIN™ braiding over
monocoil reinforcement
SENSING END designator U = Unterminated straight cable**
UC = Unterminated Coiled cable
A =90° Angle UHF = Unterminated DURA-BEND™
AT = 90° Angle/Thread multi-core cable

CF = Coaxial Ferrule
CT = Coaxial Thread

E = Encapsulated FIBER LENGTH designator
EFP = Extended Ferrule Probe

F = Ferrule 3=1m (1000 mm)

FM = Ferrule Miniature 6 =2m (2000 mm)

FMP = Ferrule Miniature Probe 100 = 30 m (30480 mm)

L = Lensed

P = Probe

PF = Probe Ferrule o FIBER CORE DIAMETER designator
PMSB = Probe Miniature Side-view Bendable

PS = Probe Side-view 1=0.25mm

PSB = Probe Side-view Bendable 2 =050 mm

PSM = Probe Side-view Miniature 3=0.75mm

R = Rectangular 4=1.00mm

RS = Rectangular Side-view 6=150 mm

T = Thread 1X4 = 4 x 0.25 mm

TA = Thread/90° Angle 1X16 = 16 X 0.265 mm

TP = Thread/Probe 1X32 = 32 x 0.265 mm

Allindividual plastic fiber optics are sold and used in pairs. Bifurcated fibers are two-way fibers with a single sensing end that both emits and receives light and
with dual-control sensor ends that attach separately to the sensor’s LED and photodetector.
*  Plastic fibers with “U” in the suffix of the model numbers have unterminated control ends; cut them to the required length using the supplied cutter.
T Not all modifications can be applied to all fiber assemblies. Please consult factory for verification of modifications.
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FIBER SENSORS PLASTIC FIBERS GLASS FIBERS

Plastic Fiber Optics Specifications

Construction Optical Fiber: acrylic (PMMA) monofilament, except as noted
Protective Jacket: black polyethylene, except as noted

Threaded End Tips and Hardware: nickel-plated brass, except as noted
Probe End Tips: annealed (bendable) 304 stainless steel

Angled End tips: hardened 304 stainless steel

Ferrule End Tips: 303 stainless steel

Sensing Range Refer to the specific fiber optic/sensor combination

Implied Dimensional All dimensions are in millimeters: x = +2.5 mm, x.x = £0.25 mm and x.xx = +£0.12 mm, unless specified.
Tolerance “L” = £40 mm per meter

Minimum Bend Radius 8 mm for 0.25 mm diameter fibers

12 mm for 0.5 mm diameter fibers (except DURA-BEND™)
25 mm for 1.0 mm diameter fibers (except DURA-BEND™)
38 mm for 1.5 mm diameter fibers

Repeat Bending/Flexing Life expectancy of plastic fiber optic cable is in excess of one million cycles at bend radii of no less than the minimum and a bend of 90°
or less. Avoid stress at the point where the cable enters the sensor (“control end”) and at the sensing end tip. Coiled plastic fiber optic
assemblies are recommended for any application requiring reciprocating fiber motion.

Chemical Resistance The acrylic core of the monofilament optical fiber will be damaged by contact with acids, strong bases (alkalis) and solvents. The
polyethylene jacket will protect the fiber from most chemical environments. However, materials may migrate through the jacket with long
term exposure. Samples of fiber optic material are available from Banner for testing and evaluation.

Temperature Extremes Temperatures below -30° C will cause embrittlement of the plastic materials but will not cause transmission loss. Temperatures above
+70° C will cause both transmission loss and fiber shrinkage.

Operating Temperature -30° to +70° C, unless otherwise specified

A\ AppuicaTion Notes ano WarninGs A\

Plastic fiber assemblies with “U” in the suffix of the model numbers have unterminated control ends (the end that is coupled to
the photoelectric sensor). The customer can cut these fiber optic assemblies to the required length using the supplied cutter.
Use only the supplied cutter to ensure optimal light coupling efficiency.

Terminated plastic fiber assemblies are optically ground and polished and cannot be shortened, spliced or otherwise modified.
Do not subject the plastic fibers to sharp bends, pinching, high tensile loads or high levels of radiation.
When ordering fiber lengths in excess of 2 m, take into account light signal attenuation due to the additional length.

Due to their light transmission properties, plastic fiber optics are recommended for use only with visible light fiber optic sensors.

ggeEeEe B

Use caution when applying fiber optics in hazardous locations. Although fiber optic assemblies are, by themselves, intrinsically
safe, the sensor and associated electronics must be LOCATED IN A SAFE ENVIRONMENT. Alternatively, fiber optics may be
used with NAMUR sensor model Q45AD9FP (page 200). Fiber optics do not necessarily provide a hermetic seal between a
hazardous environment and the safe environment.
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BANNER

D10 SERIES

Model ‘ - : Core Dia. | Min, Bend Free :
Drawing & Dimensions (mm : : Features Typical Range (mm
Number g & Dimensions (mm) mm) | Radius (mm) Cut* yp kefe) i)
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NA: WORLD-BEAM QS18 not recommended.
Fibers can be free cut using fiber cutter (see page 259).
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FIBER SENSORS PLASTIC FIBERS GLASS FIBERS

Model

Core Dia. | Min, Bend Free
s : Features

(mm) | Radius (mm) cut:|  Typical Range (mm)
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NA: WORLD-BEAM QS18 not recommended.
*  Fibers can be free cut using fiber cutter (see page 259).
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BANNER

D10 SERIES

Min. Bend

Model : : : Core Dia. Free :
Niabey Drawing & Dimensions (mm) (mm) Radius (mm) Features Cut* Typical Range (mm)
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NA: WORLD-BEAM QS18 not recommended.
Fibers can be free cut using fiber cutter (see page 259).

*

B Indicates lens available for model. See page 251 for details.
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FIBER SENSORS

PLASTIC FIBERS

GLASS FIBERS

Model : - - Core Dia. | Min, Bend Free ;
Drawing & Dimensions (mm ' : Features Typical Range (mm
Number 9 (mm) mm | Radius (mm) Cut* yp ge (mm)
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NA: WORLD-BEAM QS18 not recommended.
*  Fibers can be free cut using fiber cutter (see page 259).

NA: MINI-BEAM Expert not recommended.
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BANNER

DI TEY)

Stainless Braid
Over Monocoil

Model : : : Core Dia. | Min, Bend E
: : eatures
NIt Drawing & Dimensions (mm) (mm) Radius (mm)
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NA: WORLD-BEAM QS18 not recommended.

B Indicates lens available for model. See page 251 for details.

* Fibers can be free cut using fiber cutter (see page 259).
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FIBER SENSORS PLASTIC FIBERS GLASS FIBERS

P

Core Dia. | Min. Bend

Model Free :
Number om | Radius (mm) Features Cut* Typical Range (mm)
0
: | m
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& | 5 | e e - i
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a |
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- =} [ A
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gl L '
BT\ et
- 2 nylon jam nuts A---A CROSS-SECTION DETAIL
[a) —_2 3 : + Clear tube mount;
j polyethylene DURA-BEND fiber
S 10 1 + Sensor switches
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o meniscus reaches
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x | 2
S| & 2 hickness;
a | o 05 12 3.2 mm thickness;
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o E 10 2 30 ') 50 60
> '] 25, 1 18.0 N
w=Ee g — FEP']:IonQ | | N
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< o T 1830 More
Unﬂ m ) 2000 50 100 150 200 250 300 350 400 on next
o page

NA: WORLD-BEAM QS18 not recommended.
NA: D10-Discrete not recommended.
*  Fibers can be free cut using fiber cutter (see page 259).
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BANNER

Min. Bend

Model ; : : Core Dia. Free
Number Drawing & Dimensions (mm) (mm) Radius (mm) Features Cut*
4.
© T + Anodized AL housing;
o o0 fens optc ref. model ref. model  0.25 mm beam spot
S o | 2 PBCT26U PBCT26U @6mm
] 02 + Fixed focus
3
- 040
3 8_ o T + Anodized AL housing;
S ‘_03 8 060 N lens optic ref. model ref. model @ 4 mm beam spot
= w |u PBCT26U | PBCT26U | @20mm
[a@ > 7 + Fixed focus
=
8.6
S|, W_‘_—ﬂ o oo  Anodized AL housing;
Q & backanotied (4 ref. model | ref. model 2 0.5- 3.2 mm adj.
N 1 o 1 PBT26UM3 | PBCT26UM3 | beam spot
Maxostreag A 20 = + Adjustable focus

Typical Range (mm)

Min. Bend

Model ; : : Core Dia. Free :
Number Drawing & Dimensions (mm) (mm) Radius (mm) Features Cut* Typical Range (mm)
010 0142 0091 "
S polyethylene [—
©
g L] =/ | oz 8 - 90° angle e
2000 2 ‘ 5 10 15 20 25 30 35 40
010 0091 NA
o polyethylene =
S @ [ —
g —\Ts | 05 12 + 90° angle v
o | 20 40 60 80 100 120 140 160 180
| 2000 2 |
polyethylene 010 254 NA
=2 [—
©
= s 2R 6 @® |02 8 + 90° angle/thread ¢ —
= m3x05 o
o 2000 e =_ | 20 40 60 80 100
g g polyethylene 254 k
g 2|3 / R54
4 5|8 o/ s g | s 12 +90° anglefread | \/"
o a < stainless steel TR iR
o o ickel plated 1 - : : : : )
2000 brass 50 100 150 200 250 300
| 2000 139 254
2 ‘ ]
E o2 S y ) @ 1.0 25 +90° angle/thread J
P polyethylene 0147 4 =1
s‘am:s"';eel 109 200 400 600 800 1000
M2.5%045 ] :BLQ
[
E i 2000 i 127 i 104,
= 222 stainless steel 101 *90° angle/thread L
% R79 10. 25
© polyethylene 032 o141 15-1 =
E a0 i 200 400 600 800 1000
.5 0.04 /3
o smn?es: :lesel
NA: WORLD-BEAM QS18 not recommended. = Indicates lens available for model. See page 257 for details.

*  Fibers can be free cut using fiber cutter (see page 259).
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FIBER SENSORS

PLASTIC FIBERS

GLASS FIBERS

Model : - . Core Dia. | Min, Bend F Free ;
' H eatures
Number Drawing & Dimensions (mm) mm) | Radius (mm) Cut* Typical Range (mm)
2000 139 254
polyethylene 022 ‘ w
2 e T + 90° angle/thread;
© 233 J 254 l@\ |
E stainless steel R4 ~ 15 % ong range
e =
M4 x0.7 109 T T T 1
Stainless steel 500 1000 1500 2000
3.0
M2.5x0.45 /
polyethylene 219 stainless steel 020 &
>
(=)
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o
I 2000 I 15.0 | 10 20 30 40 50 60 70 80 90
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o ‘ 1@ 05 12 + Smooth ferrule ¢ (—
o
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2 o| o5 12 thick jacket \/ o
N
™ | (2 2.2 mm)
o 1 2000 15.0 50 100 150 200 250 300 350 400
o22 stainless steel 0348
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8 L
il © 1.0 25 + Smooth ferrule
o
g ° . 0 200 400 600 800 1000 1200
(7] © y .
o 'g polyethylene = Stainless stee 9318
o >
[y =3 ] © « Smooth ferrule;
o K2R+ 1.5 38 |
= | | ong range
| 2000 | 15.0 | 500 1000 1500 2000 2500
222 93.0
8 polyethylene stainless steel
=3 . :
=4 1 @ 10 25 Smooth ferrule; ¢ ;
o miniature tip
o 2000 150 200 400 600 80 1000 1200
pshe o M8 x 1 acrylic lens * Plastic lens;
D | peetryene ultra-long range
S | @ 1.0 25 + Lens available ¢
a | L | separately, see
! 2000 | 76 | 19.1 | 127 page 257 2000 4000 6000 8000 10000 12000
210 NA
- et \ M25x045 —
polyethylene Stainless steel "\
(7]
2 aifin © | 025 8 + Thread V
o ’ 2000 J 10.0 ——— 1T
I g 1 10 20 30 50 60 70 80 90
01.0 NA
M3x0.5 E—
8 polyethylene \ nickel pl:ted brass
8 05 2 | «Thead N
o
| 2000 | 10 | 50 100 150 200 250 300 350 400
2000 13- NA
E 10 1 |—
=, ‘ + Thread
2 % 05 12 » Overmolded \/ —
L polyethylene \MZ-““-“ flex relief 50 100 150 200 250 300 350 400 More
o Maxo7 on next
stainless steel page
NA: WORLD-BEAM QS18 not recommended. = | |ndicates lens available for model. See page 257 for details.

*

Fibers can be free cut using fiber cutter (see page 259).
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BANNER

D10 SERIES

Fiber Optic
Sensors

Model : - ; Core Dia. | Min. Bend Free ;
Drawing & Dimensions (mm : ; Features Typical Range (mm
Number 9 (mm) mm | Radius (mm) Cut* yp ge (mm)
0822 M2.5
M4 x0.7 x0.045
=) polyethylene nickel plated brass
= P
g 10 25 + Thread v
= |
2000 11.0
' T =130 200 400 600 800 1000 1200
I 2000 13«‘
ol g 1
c| = B— 1 * Thread
T S| 2
c|l 3 T%?mm' 1.0 25 * Overmolded
©| T .
= | = polyethylene —  PVC lex-relef \ wsxoss flex relief - - - - - )
m o M4 X0.7 200 400 600 800 1000 1200
stainless steel
2822 M2.5 x 0.045 —
M4 x 0.7
S polyethylene \ kel pl:led Brass f—
2 NS
© ‘ © 15 38 + Thread; long range ‘/ [
o
r 2000 T Mo =13.0 500 1000 1500 2000 2500
910 NA
et 2091 stainless steel [r—
D | polyethylene {non-bendable)
o — probe * Smooth ferrule; [
o 0.25 8 '
= non-bendable tip
o | 2000 |15 ] 254 | 0 20 30 4 5 60 70 8 90
210 M3x05 2091 annealed stainless NA
X0 —_—
P nickel plted o [— FIBER SENSORS
[+ = rass ﬁ
2| 9 —® 05 12 + Thread; bendable f— EEASTICIEIBERS
o a ‘ ‘ : fip GLASS FIBERS
oo } 2000 1o | 8 | 50 100 150 200 250 300 350 400
022 annealed stainless steel
Tickel plat
s ) polyethylene brass 0147
o 2 \ Thread;
N + Thread; bendable
4 N mffii—-—= @ | 10 2% 0
o o - - - - : }
o ! 2000 ‘ 140 ! 89 | 200 400 600 800 1000 1200
023
= bean xt + Low beam divergence —
— | polyethytene stainless o
: steel angle of 2
3| ;%3 — 05 " y v E——e
= o w0 Ul gy + Ideal for wafer
2000 14 mapplng 250 500 750 1000 1250 1500
stainless steel NA
(non-bendable) 30 | —
o 025 PO
& | oy e10 S\ “ 2 * Smooth ferrule; ¢ f—
g p— 05 12 non-bendable tip
o ‘ ‘ ‘ 0 40 60 80 100 120 140
2000 14.0 51
822 stainless stainless steel 30
= steel (non-bendable) probe :
D s | 318 0147
; g polyethylene o 25 1 0 25 . Smooth ferrule; ¢
8 e : non-bendable tip
N o ‘ 2000 1 140 1 51 | 100 200 300 400 500
022 stainless steel stainless steel 0
- 030 1nnn;2:iable; .
3 | ponetryene 25 ; + Smooth ferrule; ¢
@ o 5 38 non-bendable tip
o - - - - ]
! 2000 1 150 1 51 ! 200 400 600 800 1000
. led stainl
= ce Staltess el (endabl) probe 25
§ e AN 2 ‘0 25 + Smooth ferrule; ¢
0 . )
4 ron e bendable tip More
=
o 100 200 300 400 500 | on next
2000 15.0 65.0 page

NA: WORLD-BEAM QS18 not recommended.
*  Fibers can be free cut using fiber cutter (see page 259).

More information online at bannerengineering.com
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FIBER SENSORS

PLASTIC FIBERS

GLASS FIBERS

r @

Min. Bend

Model . - . Core Dia Free i
Drawing & Dimensions (mm : ; Features Typical Range (mm
Number 9 (mm) (mm) Radius (mm) Cut* yp g€ (mm)
S 210 2082 NA
2 | o 0249 wanioss | * Miniature smooth
= — 05 12 ferrule; non-bendable
=2 f
-3 p
2 a ‘ 2000 ‘ 150 150 ‘ 20 4 6 80 100 120 140
> f } f !
[
.‘"’3, T[T + Compact glass
g ) ref. model ref. model prism
& _e2a L PIT46U PIT46U
P |oao « M2.5 thread
[ polyethylene Plastic ).L_‘
Ll
x \\ T
B | ‘”F '
= ‘ 022 X 023 n * Right angle;
L 200 |20 | 10 2 side exit; Delrin
g E ﬁ 150 300 450 600 750
<|a |
E < | 2000 |
(=2] = | : 279 7.0 H
E E Polyethylene Stainless Steel a1 |—| O nght angle;
T | c— 50 A i
8 022 M4 X 0.7 Stainless steel ————= t T 1.0 2 threaded’ stainless ¢
E jam nut and ITLW _I‘ 2 C == steel
E LR = -3|“— 150 300 450 600 750
21.0
§ N \ stainless steel 515  Best for E
g . ° 4X0.25 8 repetitive flexing J
E ‘{ 2000 L 100 J (1 ,000s of CyC|es) S0 100 150 200 250 300 350
©
@
g 010 M3x 05
% 8 polyethylene nickel plated brass - a B e St fOr
< ” . i
(o] = 4X 0.25 8 repetitive flexing J
= | 1,000s of cycles
E o L 2000 T 100 d ( ' y ) 50 100 150 200 250 300 350
o
-g,’ polyethylene annealed stainless g
Tl o N max07 steel (bendable) probe + For applications
8 922 T mcl;)erlaglsated \ 0147 |nV0|V|ng
[ ] 2023 . .
P ° =@ 10 25 reciprocating ¢
o ‘ ‘ motion 100 200 00 400 500 600 700 800
200 2000 fully extended 280 14.0 89
polyethylene —
| o " ar S » For applications
S e ~ involving reciprocating
© ; o2 © f
E I & 1.0 25 motion ¢
o =
200 2000 fully extended 280 1.0 3.0 100 200 300 400 500 600 700 800
2000 139 254
[
5
22 i A\ «90°
z = : o8 o EN(©) 1.0 1 90° anglefthread J i
% E polyethylene 2147 B
w| o i 200 40 60 800 1000 1200
@ Y
< 3.0
m 222 stainless steel 2318
g % polyethylene
2 ®
2 | 1.0 1 + Smooth ferrule
il
o | 2000 17.0 200 400 600 800 1000

NA: WORLD-BEAM QS18 not recommended.
*  Fibers can be free cut using fiber cutter (see page 259).
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Indicates lens available for model. See page 257 for details.
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BANNER

D10 SERIES

Model ‘ : . Core Dia. | Min, Bend Free ;
Drawing & Dimensions (mm : : Features Typical Range (mm
Number 9 (mm) mm) | Radius (mm) Cut* yp ge (mm)
w 822 930
X stainless steel
polyethylene
3 + Smooth ferrule;
< 1 ® 1.0 1 - )
E miniature tip
o || 2000 |10 | 200 40 600 800 1000
led stainly teel
w S N
T polyethylene x bass 0147
2 N ) + Thread; bendable
2 10 1 e
2| ] w | P
a | 200 | 140} L ! 200 400 600 800 1000
stainless stainless steel
'S 022 steel (non-bendable) probe 30
% polyethylene K o147 25
© \ 10 1 + Smooth ferrule; J
E < — B .
o | m7 non-bendable tip
E o ‘ 2000 ! 140 ! 5 | 50 100 150 200 250 300 350 400 450
o0
0 :
é = = stairkess e
=] 030 o127 2
IR K\ \ = + Smooth ferrule;
o P— 1.0 1 )
7] ‘ ‘ 50 Joeane|_102 bendable tip
o
E | 2000 15.0 65.0 50 100 150 200 250 300 350 400 450
210 M3x05 NA
% polyethylene nickel plated brass |—
2 —
2 ‘ 05 1 « Thread \/
[
a || 2000 j1o | s 100 150 200 250 300
922 M2.5
M4x0.7 x0.045
el % polyethylene nickel plated brass
s 2 © 10 ’ + Thread ¢
< i
a = || =
o a |l 20 £ 200 400 600 800 1000
o
40 ‘ 220 \
022 FEPn'Teron‘ ‘ ‘
'5 L2
© S« * Fluoropolymer
~ lyethylene 1.0 25
w e ‘ - encapsulated; lens
- o T 0 500 1000 1500 2000 2500 3000
o
©
e 240 18.0
"2 =l 922 FEP! Teflon®
22
41
x| &= 3 e i * Fluoropolymer
—_ | 2 polyethylene 250 15 38 .
S| & | 520 ' encapsulated; lens
.é % 2000 200 400 600 800 1000 1200 1400
@
= 24.0 220
(&) - 022 FEP! Teflon®
L2RA
3 3G devien + Fluoropolymer L
3 polyethylene ‘ prem 1.0 25 encapsulated; J
'Zl:" | 1830 side-view prism - - - - - ,
2000 100 200 300 400 500 600
222 IXM3x 0.5 aluminum m
=2 polyethylene K —
S| 8| s ‘ + Ultra-compact head;
E| X . 16X 0.265 % straight ex; v =
< | = 2 5.25 mm width
; E 100 200 300 400 500 600 700 800 900
2000
: L
‘®
g o ) aluminum 150 NA
[7=) |—
CN ] swsas | w0 P T sl | + Ultra-compact
© SR s |8 : g .
S| = SR onss 16X 0.265 2 head; side ext, | (/" e
< | @ Al H% 5.25 mm width
a 22271 2000 polyethylene 100 200 300 400 500 600 700 800 900

NA: WORLD-BEAM QS18 not recommended.
*  Fibers can be free cut using fiber cutter (se

EE
e page 259).

Indicates lens available for model. See page 257 for details.
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FIBER SENSORS

PLASTIC FIBERS
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FIBER SENSORS PLASTIC FIBERS GLASS FIBERS

N

Core Dia. | Min. Bend

Model F Free :
; tur
Number mm) | Radius (mm) eawres | o o Typical Range (mm)
E & NA
= T » Compact head;
S 100 ! .
< 16X 0.265 25 side exit; 10 mm ¢
D 16X 0265 width
o
E 2000 100 200 300 400 500 600 700 800 900
o
9.5 19 (REF)
n
I\_ :[5.1
= E 16X 0 0.265 125 NA
© i : .
= § o0 + Side exit; 19 mm ;
< 8| .. 16X 0.265 25 width ‘/
o | X
Sl o —— 100 200 300 400 500 600 700 80 900
n | e
HL.
(/2] ‘ 2000
g 16X © 0.265
2‘ s NA
E ‘ 34 (REF) ‘
o
g == e + Side exit; 34 mm
8 . T 16X 0.265 25 i \/
x polyethylene ﬂ'j 190 200 400 600 800 1000
| T L
o ‘ ¥l 2 R1s
2000 38.0
o - ) 822 Max0.7 ‘M25
ElE Sostene kel ltedbrass B + Thread; withstands i
g E g e —— @ 10 25 105° C J
»
o I E ‘ 000 o - 100 200 300 400 500 600 700 80 900
ey T ‘ (110 {30
o
(@]
g Polyethylene 2X 832 00 )ﬂ‘
2 S T Easy mount “fork”
2 uo B Tso| 025 10 .
n Plastic_—1 : LT : head; 5 mm gap
E 1 2000 ! w071 ! 5
S | Poletryene X 032 200 10
= N\ 2013 li l Q { E ork’
3 } 100 120 I ' 200 0.25 10 asy mount “forl
0 Saste_— — 8 | : head; 10 mm gap
E ! 2000 1 N7 1
&
8|S _[ + Easy mount “fork”
(72 ] 20 1.0 25 head; DURA-BEND
<
2 i fiber
e ! | |59
’_ﬂ_‘
6.2
< plastic /
E 2X03.2
% 36 Hoto o] 4XR16 + 90° angle; compact
2 fibers s oss 10 25 “fork” head;
= T T RN == DURA-BEND fiber
g 190 Tso e == 18 n2
o L " polyethylene l
More
72 | 83 2000 15 %8 on next
page
NA: WORLD-BEAM QS18 not recommended. By Indicates lens available for model. See page 257 for details.

*

Fibers can be free cut using fiber cutter (see page 259).
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D10 SERIES

Model . . : Core Dia. [ Min. Bend Free ;
Number DraWIng & Dimensions (mm) (mm) Radius (mm) Features Cut* Typlcal Range (mm) Vision
1000 less
02.9
St Lighing&
3 stainless Indicators
steel
E I 10 12 + 90° angle/thread
E R126/ 165 : [ )
< Laser Scanners
o
155 slai’:?e:sn .svleel 140 &l gt G 800 1000 Fiber Opt c
00 1 stems
ontrollers &
o 022 048 Hoio stainless ol est — Hand
= ) o-Hand
@) | Vlodules
5 5 L] 1.0 12 + Smooth ferrule — ‘ : \:*L«
E ~—‘3n0 6.6 15,0 nteriock
o - 1000 200 40 600 800 1000
T - Emergency Stop &
0 Stainless Braid 260 (s"'::‘":f::d::; 22 Stop Control
- nE: 022 046 Over Monocoil / /,_32 orobe 25
z |5 Lo T 10 12 + Smooth ferrule;
‘;g P 155 m 1\s«asi;|:lss \ots ‘ : non-bendable tip
. 21.3 5
E % 1000 5 100 150 200 250 300 350 400 450
=
w 02.9 M4x0.7
B Stainless Braid /ﬂ M25 x 045
= D . 10 12 * Thread
E 155 \ 13.uj [~ ’ Ex
0 300 o0 20 | 200 40 600 800 1000 FIBER SENSORS
PLASTIC FIBERS .
0 GLASS FIBERS
3 — SRRSO TBERS
E i B:;gl(;g;r R127/\\ 554 1.0 12 * Thread/90° angle
a0 onocoil '
g ': = M/ -L 200 400 600 800 1000
prd o 1000 steel
b4 n
o
o S
(@] = * Thread; bendable
g 92.9 Stainless Braid 1 0 12 t|p
o Over Monocoil I
= 20 206 890 200 40 600 800 1000
o 1000
ST "
o 22 o kel plated brass - . NA
5 s, + Accomplish 2
— | N i ] i
© | = 0.5 12 inspections using [——
3|5 || w © only one sensor
S|a 300 Y 50 100 150 200 250 300
= 2000 ‘ 2X11.0 ‘
-g o022 M4 x0.7 M2.5x0.045
—_— 02! nickel plated brass \ /
=4 olyethylene © )
S|3 =i + 30 m duplex fiber
(= E 10 _i=-30 1.0 25 cable J Contact factory for sensing range.
2 ‘ | - -
} 30480 ' 308 1
[=] o222 stainless o
1] g polyethylene steel = * For use with
3|8 VFT-M8MVS ¢ .
= o @
3 = ‘ 15 38 (ambient side) Contact factory for sensing range.
> § ‘ 0 12 See page 265.
240
0 .
* Range-extendin:
§ ~ ot a © ref. model ref. model Iensg 9
P = 2 . PIT46U PIT46U « M2.5 thread
g .
o nut compression o mountin
Sla = e iz o I J Ulttra-l(?ng Irange-
T | I\, optic ref. mode: ref. mode: exiending lens; use
5 8 “\\\\\\\\\\\\\\\\\\\\\\\W ™ PIL46U PIL46U with rawg lastic
= p More
5 S Mﬂ-x fiber on next
page
NA: WORLD-BEAM QS18 not recommended. NA: MINI-BEAM Expert not recommended. e Indicates lens available for model. See page 257 for details.

*

Fibers can be free cut using fiber cutter (see page 259).

More information online at bannerengineering.com
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FIBER SENSORS PLASTIC FIBERS GLASS FIBERS

N

Model : - ; Core Dia. | Min, Bend Free ;
Niabar Drawing & Dimensions (mm) (mm) Radius (mm) Features Cut* Typical Range (mm)
+ High performance
PVC shrink junction M4x0.7 g|aSS ﬁber OptiCS
a ':l_: \ Stailss stel / for use with Banner NA
E 17> o |—
2|8 D10 plastic fiber
-~ E ﬂ \ stainess @ 1.57 19 SENsors —
(o)) steel « Mini .
= E —J Mlnla_ture_ thread; " o " o
2000 end tip withstands
315°C
+ High performance
glass fiber optics
o ;—: for use with Banner
Ela| —\Uau ;m /_45 D10 plastic fiber i —
=< © 127 19 Sensors
] o \ . =
S = 155 ‘ * Miniature thread;
T E 30.0 }; end tip withstands 200 400 600 800 1000
- 2000 315°C
=
NA: WORLD-BEAM QS18 not recommended. NA: MINI-BEAM Expert not recommended. By Indicates lens available for model. See page 257 for details.

*  Fibers can be free cut using fiber cutter (see page 259).
t Fibers are sold separately, must order two fibers to form a pair.

D10 Expert™ Small Object Counter Fiber Optic Arrays

Detection | Minimum Object Used With

o o . . : .
Model Number* | Fiber Exit Drawing & Dimensions (mm) Window Detection’
|—— 83.0 ——l 14.5
PFCVA-10X25-S Side Exit — T
30 0 42 0
10 x 25 mm 1.5mm

) 25 ° 4X 932
PFCVA-10X25-E End Exit 86.5 countersink 3.0 deep

—I 14.5

PFCVA-25X25-S Side Exit

420 + D10DNCFP...
25x25mm 3mm + D10DPCFP...
(see page 229)
_ X 032
PFCVA-25X25-E End Exit 750 6.5 countersink 3.0 deep
145

PFCVA-34X25-S Side Exit

34 x 25 mm 4 mm

42,0
4X 63.2

_'_
—
PFCVA-34X25-E End Exit 0 56,5 countersink 3.0 deep

*  Custom fiber arrays and mounting configurations are possible. Contact factory with your small object counting application.
t With 2% Threshold Offset Percentage

258 More information online at bannerengineering.com




BANNER

Fiber Optic Accessories

Model Number

Model Specific Features

General Features

Drawings

+ For use with 0.25 and 0.5 mm

PBF46UM3MJ1.3.

of individual cables to a fiber optic
amplifier.

(4 PFK20 diameter cables. + These kits are used with unterminated
2 plastic fiber cables.
3 + Each kit contains 40 bushings and
5 10 cutter assemblies (cutters can be
o ) purchased separately in packages of NOTE: Bushings used with Q45, OMNI-BEAM,
i PFKA40 + For use with 1 .and 1.5 mm 25 - reference model PFC-2-25). ECONO-BEAM, MAXI-BEAM and
diameter cables. VALU-BEAM sensors only.
+ May be used with bifurcated fiber
> assemblies having M6 x 0.75
-_g PFSGISET ré?fgg ?g&%su(ﬁ% ’;%CTA'GU’ « Stainless §tge| sheathing with stainless
= PBT66U). steel end fittings (one end |nternally
= @ threaded to capture fiber end tips
o < p i ps,
o un + May be used with individual other end non-threaded) is used
""; = or bifurcated fiber assemblies in applications where protection is
=8 PFS53S6T having M4 x 0.7 threaded end required for plastic fiber optic cables.
< S tips (e.g., PBCT26U, PBPF26U, + All models listed are 1.8 m in length.
a2 PIP46U, PIT46U and PIT66U). + Other lengths are available by
= + May be used with individual fiber Bontac““g Banner Applications
@ . ) epartment.
ir PFS44S6T assemblies haymg M3 x 0.5
threaded end tips (e.g., PIP26U,
PIT26U and PIT1X46U).
’ US;'I to ac_iipt plaztlc_ f'blfr optic + Compression fitting adapters are used
() UPFA-1-100 Labes I E e with small-diameter unterminated plastic
diameter of 1.0 mm, such as : Fiber end
2 PIT26U and PBP16U i EhlES
o3 ‘ + Use when interfacing small-diameter
< plastic fibers to D10, D11, D12, QM42, y g
53 QS18, R55F, FI22 and MINI-BEAM Adapter
E + Use to adapt plasfic fiber optic plastic fiber sensor families.
S
s kel TS G 29 (e bifurcpated fiber optic cable or a pair
& 1.3 mm, such as PBCT26U and P P

Model Number Core Length Type Drawing
PIU230U 9m
0.5 mm Single
5=} PIU260U 18 m
S
=3
S 2o PIU430U 9m
- L i
< o 1.0 mm Single
T ® PIU460U 18m
£
T
273 PIU630U 9m
© = q
k= s 1.5 mm Single
Es PIUG6OU 18 m
@ =
= m
= PBU430U 9m
1.0 mm Duplex
PBU460U 18m

More information online at bannerengineering.com
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FIBER SENSORS PLASTIC FIBERS GLASS FIBERS

Glass Fiber Optics

+ Solve numerous challenging sensing applications in the most hostile
environments, including temperatures up to 480° C, corrosive materials and
extreme moisture

+ Withstand severe shock and vibration
* Ignore extreme electrical noise

+ Constructed of a combination of optical glass fiber, stainless steel, PVC, brass,
molded thermoplastics and optical-grade epoxy

Glass Fiber Optic Model Key

I[AT|2[3[S|X X

ASSEMBLY STYLE designator MODIFICATIONS designator
B = Bifurcated fiber “MXX” = Sensing end tip modification
I = Individual fiber* “M600” = Sensing end withstands 315° C

“M900” = Sensing end withstands 480° C

SHEATHING MATERIAL designator

SENSING END TIP STYLE designator S = Stainless steel flexible conduit

A = 90° Angle P = PVC with galvanized monocoil reinforcing wire

AM = Miniature 90° Angle
AT = 90° Angle/Thread

F = Ferrule OVERALL LENGTH designator (in feet)
M = Miniature Tip
MP = Miniature Probe 2=21 =610 mm £38 mm
MT = Miniature Thread 3=31t. =914 mm 38 mm
R = Rectangular Bundle Termination
T =Thread
TA = Thread/90° Angle FIBER BUNDLE DIAMETER designator
TETA = Thread and Extra Tight 90° Angle
44 =0.7 mm
5=0.8mm
75=12mm
1=1.6mm
1.5=23mm
2=32mm
25=40mm

Individual glass fibers are packaged separately.

260 More information online at bannerengineering.com




BANNER

Glass Fiber Optics Specifications

Construction

EN1 clad, approx. 50 um diameter per strand. Flexible steel interlock sheathing is 302 stainless.

Combination of optical glass fiber, stainless steel or PVC, brass, molded thermoplastics, and optical-grade epoxy. Optical fiber is F2 core,

Fiber Optic
Sensors

Sensing Range

Refer to the specific fiber optic to be used.

Bend Radius Inside bend radius must be 12 mm or greater for PVC covered fiber optic assemblies, and 25 mm or greater for stainless steel armored
cable covered fibers.
Length Standard length for assemblies is 915 mm; see dimension diagrams.

Most models are available from the factory with shorter or longer cable lengths, up to 18 m max.

Length Dimension
Tolerance

Overall assembly length: £12 mm per 300 mm of length
Shrink junction dimensions: 12 mm

Implied Dimensional Tolerances| All dimensions are in millimeters: x = 2.5 mm, x.x = £0.25 mm and x.xx = +0.12 mm, unless specified.

Operating Conditions

Fiber assemblies with stainless-steel (SS) sheathing and metal end tips: -140° to +249° C

Fiber assemblies with PVC sheathing and/or plastic end tips: -40° to +105° C

Special order assemblies with SS sheathing and metal end tips and model suffix “M600”: -140° to +315° C*

Special order assemblies with SS sheathing and metal end tips and model suffix “M900”: -140° to +480° C*; note dimensional
changes from STD models

* sensing end tip only

A Application Notes and Warnings A

The ends of glass fiber optic assemblies are optically ground and polished. Care taken in this manufacturing process accounts
for the light coupling efficiency of the fiber optic assembly. As a result, glass fiber assemblies cannot be shortened, spliced or
otherwise modified.

Use caution when applying fiber optics in hazardous locations. Although fiber optic assemblies are by themselves, intrinsically
safe, the sensor and associated electronics must be LOCATED IN A SAFE ENVIRONMENT. Alternatively, fiber optics may be
used with sensor model SMI912FQD (page 357). This sensor is approved for use inside hazardous areas when used with an

appropriate intrinsic barrier. Also, see NAMUR sensor models Q45AD9F (page 200) and MIAD9F (page 117). Fiber optics do

not necessarily provide a hermetic seal between a hazardous environment and the safe environment.

In applications where glass fibers to insulate the control from high voltage, specify silicone rubber, Teflon®, or high-density
polyethylene sheathing with no reinforcing wire in the cable. It is the responsibility of the user to test each fiber optic assembly
for insulation capacity.

Do not subject the fibers to sharp bends, pinching, repeated flexing or high levels of radiation.
When ordering fiber lengths in excess of 1 m, take into account light signal reduction of 5 percent per 300 mm of additional length.

Teflon® is a registered trademark of Dupont™.

More information online at bannerengineering.com
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FIBER SENSORS

PLASTIC FIBERS

GLASS FIBERS

B Indicates lenses available for model. See page 263 for details.

Available 315° C models. Add M600 to end of model number (example, BA23SM600).
M600 (examp )

mM900 Available 480° C models. Add M300 to
@ Dimensions may vary for these models.

end of model number (example, BA23SM900).

Model Core Dia Min, Bend F i
: : eatures
Number (mm) Radius (mm) Typical Range (mm)
(7]
a 318 19 +90° angle |————==-.
<T . I
3 s maog
50 100 150 200
947 974 PUCshwinkjunstion o 127\ 219
P N
127 | 127 | |_381 steel
@ ‘ ‘ +90° angle/thread —
= - 3.18 19
= . ;
< =1
m T 1
50 100 150 200
a M600 M900
5/16-24 E
UNF brass =
2 brass jam =2
nuls included =
014 - =
047 274 PVC shrink junction 258 074 048 0348
= &E
S
5| «'Smooth ferrule ——
g3 :JCI’ 10| 1 “
c [ b
(1] o
N 21 | ser | 191 o 1 = 50 100 150 200
o old =~ 847 PVC shrink ]unctlon 238 z;fﬂ’:‘::;d::f::e 5
o
b NA
= > 0.69 9.5 * Miniature thread
g ] % e M_
m }——+—J monocoil I T T T o
074 PVCshrink e 64 080 _5/16:24thdbrass
é % junction \ 2jam nuts included i
g % ,,,,"—uuuuu' 'umuu * Thread =
": :u:m mmess S |V WA W LS VAW 3 1 8 1 9
3 m 127 | 127 steel 381
= o4 .ﬂﬁﬂzlo .MQ 50 100 150 200
= PVC shrink ¥ 27 o o
e . : 1
o - ]uncllon r_
1 @ @
——
E % I‘—““‘““‘i“i‘ ‘ 3.18 19 * Thread/30° angle
[ seel 219 )
B | L e N i M600 M900 - — - =
914 |
247 074 o
» /A — Pxﬁ::;:‘k 284 = o g cg15mm NA
~ :“1 i \
2 ﬂl:m li [#%ms L 147 19 non-bendable probe; [
E 127 | 127 ‘ 384 = ‘ O ’ 90° angle
356 254 10 20 30 40 50
ol w | SH600
2 047 874 PVC shrink junction
g " 064 014 445 .6
b +01.5mm NA
o | © |—
= |~ stainless/ 117 19 non-bendable probe
= E 121 | 127 ‘ 384 | steel M600
g 191 o 27| Bl o= 10 20 30 40 50
= o074 PVC shrink  PVC with monocoil
% ﬂ:mf_ juncllon .,M ”B a1,5 "
lt.:. F @ 117 g «g15mm —
% I L—{ ‘ : non-bendable probe
m ‘ 10 20 30 40 50
I
g 047 074 PVC shrink junction ¢ 248 § ‘ [—|94
[72] . .
T2 6@ U] e i + Straight exit; |—————
S| g = 1o s |1 L 3.96 19 38 mm width -
~ 121 | 127 . steel
g o 191 :11 84T A M600 50 100 150 200 250
.g 074 PVC shrink junction 254 r§_3‘ I )
g ﬂ!jﬂ ) + Straight exit; —
s % “ Wl | 3.18 19 10 mm width -
&- ’L wr | 1 sa 191 28 M600 50 100 150 200

NA: WORLD-BEAM QS18 not recommended.
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Available 315° C models. Add M600 to end of model number (example, BA23SM600).

SME312
Model . ; : Core Dia. Min, Bend ;
s Drawing & Dimensions (mm) () Radius (mm) Features Typical Range (mm)
< |
] PV(;shn:k ost s %
= ﬁlljj o /7 299 19 + Ultra-compact head  (e——
D]]:I:_I .
§ SM600 -l
< ‘ 127 121 sleel 25 50 75 100 125 150
m 1
5 fj i 047 074 PVCshnnk junction 064 0305 ‘
>. t% !f +» Compact head —
S8 W FU/I 229 19 M600
.U_) E | 127 | sm"ﬂ/ 351 25 50 75 100 125 150
‘ | | |
» 047 o074 PYC sr.wink 264 080 §/| 6-24 lhfi brass 048 2305
° a l% junction j Zlamnulsmlud j ‘.H . Ultra-compact
] < | =S Waw oeamm@imi=——:| . 19 head; thread  |SE—
P stainless ‘ ‘ 53 .
- w 127 | 127 38| steel | 127 | 381 |24 M600
— E 191 @ 25 50 75 100 125 150
o 914
eflon® shrink
w junction STT:SS 042 stainless steel
% ﬁjﬂfm TEM@ + Miniature thread;
i) 0 o 1.57 19 entire cable Contact factory for sensing range.
E 20 }m 030 ‘ ] withstands 480° C
m 914 !
£y * Glass lens;
g,‘% Jens optic ref. glass fiber | ref. glass fiber withstands 315° C
= o
g ElS o key or call key or call « Focuses light to
gg 516" - 24 thread #1 ‘ factory faCtOFy .80 mm with
® 2 1.6 mm fiber

Glass Fiber Optics—Additional Models Available

In addition to the configurations shown, Banner offers thousands of
readily available alternative fiber models:

+ Substitute PVC over monocoil sheathing for stainless steel.

+ Reduce or increase glass fiber optic bundle diameters.
Example: Change @ 3.18 mm bundle to @ 1.57 mm.

+ Substitute a rectangular-shaped fiber bundle (0.5 x 2.5 mm) for a circular bundle.

+ Change endtip material from brass to stainless steel.
+ Modify straight or angled probe tip dimensions.

+ Modify overall fiber length in intervals of 305 mm (standard lengths are 914 and 610 mm).

More information online at bannerengineering.com
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FIBER SENSORS PLASTIC FIBERS GLASS FIBERS

BEE Indicates lenses available for model. See page 261 for details.

Available 315° C models. Add M600 to end of model number (example, BA23SM600).
M600 (examp )

mM900 Available 480° C models. Add M900 to end of model number (example, BA23SM900).

SME312 D12E D12 @====r5 Dimensions may vary for these models.
N“ﬂ?:;;r Drawing & Dimensions (mm) Co(r: ml))'a' ggiuBse(gg) Features Typical Range (mm)
914
» 047 074 264 127 219 900 | =
g A\ T 318 1 Maf;?;ge M900
- I m;;l:ls;/ as? s j’[ @==r"> @1 200 400 600 800 1000 1200
| 914
247 874 264 12.7 219
127 127 stainless /074 203
@ $00° anglefieal  |—
E 3.18 19 =
- rass 0 0 0 0 T Y
%";%‘ZE‘:;EE“S 1 M600 M900 200 400 600 800 1000 1200
\ K 014 u\
e} 047 074 PVC with
=4 h
5| a / / “monocail\ ——
2|8 C -_ — 3.18 19 + Smooth ferrule
a 12 12 " 2 2 M600 M900 200 400 600 800 1000 1200
1a 847 Picum 530 p38 #8-32 thd brass
32 monacoi Z]am nuts icludes
& \ Jam nuts included NA
3 % © 0.69 95 « Miniature thread
= 127 165 1271 | 121 : : : ; . .
= "—*—J 20 40 60 80 100 120
| 914
. ——
] Thread ———
o 3.18 19 =
© - 200 400 600 800 1000 1200
g M600 M900
o
o
=) @ —»
° g 318 19 e oo
= O== ' 200 400 600 800 1000 1200
[ *01.5mm e
@ !
S non-bendable probe; [F———
B 27 147 19 i '
§ w1 | wr | %/ ! 356 ! 254 | N gl 50 100 150 200
. | o600
o]
2 847 074 64 874 046 215
= 2 % ﬁ ‘}' AN *g1.5mm NA_
g [ e 117 19 non-bendable probe
E = 127 J‘ 127 ! ":":':I“ ! 127 4 121 ‘l 2%4 M600 = I 1) 200
c 610 [ ===
= 030 038 015 A
874 047
B | e \ NN +o15mm L
= - ——0 1.17 9.5 non-bendable probe
E 127 16.5 }—*— 50 100 150 200
914
. g |3 o4
—_ 047 old 2% — ——
5. g / / N\ T | + Straight exit; ———
E|g o | 3.69 19 38 mm width
s [+4 17| 121 | stasi‘::ss / 17 k Al { M600 200 400 600 800 1000 1200
g’! oy A —J~02s @==r=5
.G 254
[ 047 074 264 &8
3| o gt Srghted ———
8 S ; 1T 3.18 19 10 mm width
:(_ o 7 | 121 1 sainess /3132 o~ ] M600 r T v T v y More
o 08 200 400 600 800 1000 1200 on next
page

NA: WORLD-BEAM QS18 not recommended.
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BANNER

SME312 D12E D12 o600  pyaitable 315° C models. Add MB00 to end of model number (example, BA23SMG00).
Model : ; ; Core Dia. Min, Bend i
NIGE, Drawing & Dimensions (mm) () Radius (mm) Features Typical Range (mm)
<C stainless
= W\ ‘\ ‘\ eans —
w
= . ~ I —
2 gﬂbﬂﬂﬂﬂﬁ Eﬂ 999 19 Ultra-compact head [
E 254 M 100 200 300 400 500 600
-_— 914
% |<_( osa s(amless steel 2305
= | = * Compact head ]
=2 e 17000001:171 229 19 pulla —
-‘-’g’ g ote @G 100 200 300 400 500 600
» 047 o074 064 080 Zi?:ﬁ:sh:\lc’l’:::d - "%—-‘
3 Tz - + Ultra-compact head; |y
E ‘—4'—“‘“ 121 s'i\'lﬁ" ! 127 ! 384 ! 254 5'3 229 19 ﬁ;;;ando = = = = . y
100 200 300 400 500 600
= » fos<=tut
w 30 stainless Mex07 s
E|= N /st * Miniature thread;
3 ' Contact factory for sensing range.
= ﬁ © 1.27 19 entire cable i g rang
Sl |l—= | o | Js withstands 480° C
= 914
lens optic
. o143 T ref. model ref. model * Glass lens;
- 451 IT23S IT23S withstands 315° C
5/16" - 24 thread ‘
7)) _T_ lens optic
§ = 9205 -) ref. model ref. model + Plastic housing;
T e L L IT23S IT23S withstands 105° C
(1Y > 5/16" - 24 thread 584
(2]
o IS
o N4
8‘ g . T Jons optic
g 0286 ref. model ref. model + Aluminum housing;
2|2 | IT23S IT23S withstands 315° C
X | < 516" - 24 thread 584 ‘
L
2 N s + Stainless steel
i 0286 ref. model L
= 1238 19 housing withstands
= 516" - 24 thread 58.4 480° C
= M8 x1.25
g" 223 ‘«{--.— =
g » L %
=2 saseimss |21 + Seals to 1x 10° torr;
conduit .
§ 2 3.56 — withstands 120° C
L E' #4-40
g =~ m
é 953 ans] Tars
>
A---A CROSS-SECTION DETAIL 40.0
5/16-24 brass 097
@ .
3 127 + Use with BT23S
2l gass od 318 _ + Sensor switches
-g = s ‘ when tip of glass
g SE L) rod is immersed in
| liquid
v,
90°
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