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Non-Contact Pneumatic Sensors

Features and Applications

Features

m Reliable even where there is a large
amount of dirt (self-cleaning due to
emitted air jet).

m Reliable operation with high ambi-
ent temperatures (around foundries
and welding equipment).

m Use even in explosive environ-
ments (chemical industry, pyro-
technics and paint industries).

m As opposed to electrical, optical,
and acoustic elements, insensitive
to magnetic influences and sound
waves.

m Reliable even in complete darkness
and when sensing transparent
objects (glass, clear plastic, etc.)

m Maintenance-free with unlimited life
(no moving parts).

The high accuracy, high reliability and
compact size of Festo non-contact, pneu-
matic sensors make them particularly
suited to close tolerance applications in
confined, hard-to-reach spaces, or in
tough, dirty or hazardous environments.

Sensing accuracy within 0.004", plus fast
response and rugged, self-cleaning
design provide the superior dependability
you need. These sensors are ideal
replacements for mechanical limit valves
and electrical switches. Pneumatic/elec-
tric converters can be used for interfacing
with remote electrical controls in hybrid
systems.

Operation

Non-contact, pneumatically operated
sensors detect the presence of an object
or its distance by means of an air jet.
Object presence is indicated by a varia-
tion in the signal pressure output.

184

The drawings below illustrate the
usage of various sensors. For maxi-
mum sensing ranges, see page
187.

Typical Applications

Three functional sensor categories:

m Air-barrier Gap/Sensors
Interruption of an air jet between the
sender nozzle and the receiver by
the object being sensed results in a
lowering of signal pressure at the
receiver.

m Reflex Proximity Sensors
Reflection of an air jet from the object
being sensed results in a rise of sig-
nal pressure at the output port,
depending on a sense-range and
supply pressure.

m Back Pressure Sensors
Blocking of the air jet opening with
the object being sensed results in a
rise of signal pressure at the output
port to the level of supply pressure.

Edge control (reflex proximity sensor)

Part-in-place or end-position sensing (reflex
proximity sensor)

Subject to change



Non-Contact Pneumatic Sensors
Ordering Information

FESTO

All Festo products can be ordered from your local Festo Distributor or from Festo Regional Centers.
A Festo Order Number consists of a Part No. and a Type code, as described here:

Part No. Type
1100430 [ SFL—100-S |

SD-2 _
SD3 - Back Pressure End Stops

Y-PK-3-N = Y-Connector with barbed fitting for
3/16 in./3 mm tubing

SD-3-N = Back pressure liquid level sensor

RML-4.8-S
RML-5
RML-4
RML-15

= Reflex Sensors

SML-40-S

SFL-100-S = Air Barrier Sensors, Sender

SFL-100-F = Air Barrier Sensors, Receiver

SFL-6 = Gap Sensor

Ordering Example

Qty Part No. Type
1 100430 SFL-100-S
1 100431 SFL-100-F

To order sender and receiver air barrier sensors for sensing distances up to 4.0/100 mm, order:

Subject to change
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Non-Contact Pneumatic Sensors
Ordering Information

All Festo products can be ordered from your local Festo Distributor or from Festo Regional Centers.
A Festo Order Number consists of a Part No. and a Type Code, as described here.

Part No. Type
| 7423 | |0S-2-R-M5|

ZK-2-R-M5 = Logic Component, AND Module
0S-2-R-M5 = Logic Component, OR Module
VLO-R-M5 = Logic Component, NOT Module
VK-R-M5 = Logic Component, Amplifier

VL-3-4-H-20 = High Pressure Amplifier Element

VE-5

LSK-6000 — Amplifier Actuator

Ordering Example
To order an OR module logic component for sensor output signals, order:

Qty Part No. Type
1 7243 0S-2-R-M5

186 Subject to change



Non-Contact Pneumatic Sensors

Overview

FESTO

Back Pressure Sensors Reflex/Proximity Sensors Air Barrier Sensors
RFL-4 RML-5 RFL-15 SML-40 S SFL-100 S SFL-6
SD-2 SD-3 SD-3-N RML-4.8-S SD-3 SFL-100 F
P
P
Distance from Nozzle T
e
0.02 in 0.16 in 0.20in 0.60in 0.20in
0 0 0.5 mm 4 mm 5mm 15 mm 5mm
'—\—.—\—\— —
oot 1.5in/ 4.0in/
40 mm 100 mm
? ) bl
PlA blA PlA ?
P |A PIA
P(A P|A
PlA
® @ @ L 4 i
Response Pressure 0.008 to 1.500 psi /0.5 to 100 mbar
. . 0.007 psi / 0.007 psi/
0.300 psi/ 0.015to 0.015 to 3.750 psi / 0.5 mbar 0.5 mbar
20 mbar 3.750 psi / 1 to 250 mbar 0.150 psi /
0.750 psi/ 1 to 250 mbar 10 mbar
50 mbar
PE Converters
VL-3-4-H 20 VK-R-M5 ZK-2-R-M5 VE-5 VK-
0S-2-R-M5 PE-VK-5.1
. VL-R-M5
P R YO
e
Response Pressure > 1.50 psi / 100 mbar
1.50 psi/ 1.25 psi/
100 mbar 1.50 psi/ 80 mbar
8.75 psi/ 100 mbar 3.00 psi/
600 mbar 200 mbar
P s
Amplifier PE Converter
LSK-6000 PE-1000 PE-PK-4
PE-PK-4-SW
Subject to change  (Ref. 2.3001) (10.87) 187



Non-Contact Pneumatic Sensors

Back Pressure Sensors

Back Pressure End Stop
Type SD-2 Type SD-3

— '
Barbed Restrictor A
Y-Connector —<
Type Y-PK-3-D ~p

Mounting Block for SD-3
Type SDA-12 x 1-B

Back pressure sensors are used as limit
switches and end stops to transmit
signals dependent upon distance.

Type SD-3 can be used as an air barrier
sensor in combination with the SML-40-S
ejecting nozzle. See page 200.

These devices are especially suited for
limit sensing and positioning control
where a high degree of accuracy is
required and where available operating
forces are minimal. Because of their
small size, they can be used in
inaccessible areas at varying ambient
temperatures and in a dirty atmosphere.

The mounting block, Type SDA-12 x 1-B,
securely holds the SD-3 when it is used
as a limit stop (end stop).

Type Y-PK-3-D

The back pressure sensor is connected to the compressed air supply at
connection P (black). With the valve in open position, the air flows outward. If
the nozzle is blocked, a signal appears at outlet A (yellow), which may reach
as high as the supply pressure. The signal will remain as long as the nozzle is
blocked.

The back pressure sensor, Type SD-2, is used with a separate air supply
throttling system. The restrictor Y-fitting, Type Y-PK-3-D, may be used for this
purpose (connection P with 0.016 in / 0.4 mm throttle black, connection A
yellow).

The following measures are recommended to reduce air consumption:

(@) Supply the back pressure nozzle with compressed air only if a
signal is to be generated.
(b) Install a needle valve in air line P if the pressure is greater than
45 psi/ 3 bar.
If the signal pressure from the sensor does not equal the actuating pressure
required for the downstream unit, a pressure amplifier must be used.

Type SD-2

Type SD-3

P = Supply
A = Outlet

Order Number Part No./Type 7455 SD-2 | 4498 SD-3 |7456 Y-PK-3-D 11541 SDA-12 x 1-B
Medium Compressed air (filtered, lubricated or unlubricated)
Mounting M6 M12 x 1 with Tubing connections Through holes
with mounting nuts | mounting nuts
Mounting Hole Diameter 0.26in/ 6.5 mm 0.5in/12.5mm
Connection Barbed fitting for 3/16 in / 3 mm tubing
Orifice Size 0.098 in / 2.5 mm (throttle 0.016 in / 0.4 mm)

Supply Pressure Range at P*

0to 120 psi/ 0 to 8 bar

Signal Pressure Range at A

See graphs on page 226

Air Consumption

See graphs on page 227

Min. Closing Force

8.9 psi/ 0.615 bar x |12 psi/ 0.83 bar x
supply pressure supply pressure

Ambient Temperature

-40 to +212°F / -40 to +100°C* | 14 to 140°F / -10 to +60°C

Design Nozzle, no moving parts

Material Stainless steel (face-hardened), Brass, plastic Steel, galvanized
brass. Seals: Buna N.

Weight 0.015 Ib / 0.007 kg | 0.0441b/0.020 kg [0.011 Ib/0.005 kg 0.265 Ib /0.120 kg

*14 to 140°F / -10 to +60°C

188

T Depending on tubing used.
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Non-Contact Pneumatic Sensors
Dimensions and Mounting Hardware

FESTO

Type SD-2 Type SD-3
- 3 r-— — d f——
LSWL —~ 0 * q
—
et 11T HIE Y~ HARARS
r‘—— b {, e k, o/
8 et ———
SW17 - ——— § ————————
Dimensions
a 0.20in/5mm
b 1.16in/29.5 mm
¢ 0.39in/10 mm
d 0.16in/4 mm
e 0.24in/6 mm m )
f 1.26in/32 mm (@ Barbed fitting for 3/16 in /
g 1.58in/40 mm 3 mm tubing, connection
h 0.33in/8.5mm P black, connection A
i 0.26in/6.5mm yellow
j

=S

o

1.00in/25.5 mm

SW = wrench size, mm

Mounting Block, Type SDA

for Back Pressure Sensors, Type SD

Type SDA-12 x 1-B

| I I

[ I

*' 1: R
4 T 1

Subject to change  (ref. 8.4/20-1, 10.3/10-1) (98)

—a—{M12x)

Dimensions

1.06 in /27 mm
0.08in/2 mm

0.55in/14 mm
0.43in/11 mm

0.24in/6 mm
1.57in/40 mm

0.39in/10 mm
0.79in/20 mm

XU T DKQ T Q0o

0.27in/ 6.8 mm

0.26in/6.6 mm

0.23in/5.8 mm

Type Y-PK-3-D
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Non-Contact Pneumatic Sensors
Back Pressure Sensors, Operating Characteristics

Signal Pressure Versus Sensing Distance and Supply Pressure at Back Pressure Sensors

Type SD-2
Sensing Distance s (mm)
0.02 0.04 0.06 0.1 0.2 04 06081
105 7
\
90 T~ Supply Pressure 6
psi / bar
\ 7
" ! L105 / 5
3 N AT 076
< |y 75/5
g 60 " 4
g N\ L 60/4
s \ i 45/3
g 4 7 3
& \ y 30/2
( 15/1
30 v 2
\ ¢ 8/05
15 x 1
— \
Y 0.8 16 24 40 8 16 24 3240
Sensing Distance s (in x 103)
Type SD-3
(Detail - Graph 1)
Sensing Distance s (mm)
0.02 0.04 0.06 0.1 0.2 04 06081
4.1 0.28
[ Supply Pressure
35 | psi/bar 0.24
/105 ./ U "
1
| 90/6
29 t+— 0.20
‘/! 75 i/ 5 i
= 60/4
7 23 —t 0.16
=~ 45/3
< Vi N
° L
5 b 30/2
g 17 At 0.12
a 15‘/1 X
s — 1
gn 8/05
»n 1.2 » 0.08
pat
VI\ANED S
/
0.6 \\\\‘\\‘ A I 0.04
N — /’F
0 N N 0
=
-0.04
0.8 16 24 40 8 16 24 3240
Sensing Distance s (in x 103)
190

Signal Pressure A (bar)

Signal Pressure A (bar)

Type SD-3
(Graph 1)
Sensing Distance s (mm)
002 004006 0.1 0.2 04 06081
105 7
90 Supply Pressure 6
N psi / bar
\\ 105/7
/R S— \ t 5
N ) %/
= \\ 75/5 =
é 60 — \ f T 4 g
< \ 60/ I4 <
g 45/3 2
g 45 N i 33
& N 30/2 &
> f pnt
g N 15/1 g
B 30— t 25
N \ s/05
N
15 *V 1
N 0\ NN
N A\
"4@ N
0 = 0
-15 -1
0.8 16 24 40 8 16 24 3240
Sensing Distance s (in x 103)
Note: Selection of supply pressure is critical for obtaining signals

that approach either digital or analog outputs as required by

individual applications.

(Ref 2.310r) (10.85)
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Non-Contact Pneumatic Sensors FESTO

Back Pressure Sensors, Operating Characteristics

Air Consumption versus Supply Pressure

Type SD-2 with Y-PK-3-D Type SD-3
Supply Pressure P (bar) Supply Pressure P (bar)
1 2 3 4 5 6 7 8 1 2 3 4 5 6

525 15 525 15

.490 14 .490 AT 14

.455 13 .455 // 13

420 12 420 // 12
__.385 A 1 __ 385 // 1
s / < = €
w .350 / 10 £ & .350 V4 10 £
2 315 / 9 = 2 315 / 9

[
S 280 2 g 2 S 280 / 8 2
Q a Q Q
€ 245 7 E £ .245 / 7 E
2 p 3 2 p 3
§ 210 L 6 é é 210 6 5
~= 175 /1 5 = = 175 5 :I
< 140 4 < < 140 4
pd

.105 3 .108 Y, 3

.070 2 .070 2

035 1 .035 { 1

0 15 30 45 60 7 90 105 120 0 15 30 45 60 75 90

Supply Pressure P (psi) Supply Pressure P (psi)

Subject to change  (ref. 2.310r) (10.85) 191



Non-Contact Pneumatic Sensors

Back Pressure Sensors

Back Pressure Liquid
Level Sensor
Type SD-3-N

A

N -

This back pressure sensor generates a sig-
nal when a certain liquid level is reached.

The device is supplied with compressed
air at connection P (black). The recom-
mended supply pressure range is 1.5 to
2.25 psi/ 0.1 to 0.15 bar. When the valve
is not operating, the supply air flows out-
ward through the sensing tube. As soon as
the rising liquid obstructs the opening of
the sensing tube, a signal appears at port
A (yellow). The signal is proportional to
the height of the liquid over the tube
opening as well as to weight, reaching as
high as the supply pressure. The signal
pressure persists as long as the outlet is
obstructed by the liquid.

The nominal diameters of tubing or
hoses between the liquid surface and the
back pressure sensor should be selected
on the basis of distance, using the follow-
ing table:

Tubing Length Orifice Diameter
20in/0.50 m 0.1in/25mm
40in/1.00 m 0.12in/3 mm
100in/2.50 m 0.16in/4 mm
200in/5.00 m 0.24in/6 mm

Since the sensing tube comes into contact with liquid, the material selected
should be a material capable of withstanding liquid or vapor. Probable
temperatures should also be taken into account.

If the surface to be sensed is highly agitated, cushioning should be provided.
For this purpose, the sensing tube may be fitted with an outer casing with one
or more small holes in the bottom so that the liquid surface within remains calm.

A pneumatic sensing system offers distinct advantages for liquids with a high
degree of foam. While electronic sensing devices often respond to foam, the
pneumatic signaling device registers a pressure change only if the liquid
surface of higher specific gravity reaches it.

Accessories:
Mounting brackets, see page 199.

P = Supply
A = Outlet

Order Number Part No./Type

7457 SD-3-N

Medium Compressed air (filtered, unlubricated)
Mounting M12 x 1 with mounting nuts

Mounting Hole Diameter 0.5in/12.5 mm

Connection Barbed fittings for 3/16 in / 3 mm tubing
Orifice Size 0.1in/2.5 mm (throttle 0.016 in / 0.5 mm)

Supply Pressure Range at P*

0-120 psi / 0-8 bar (preferably 1.5-2.25 psi/ 0.1-0.14 bar)

Signal Pressure Range at A

0 to supply pressure

Air Consumption at 1.5 psi/ 0.1 bar

3.5x 102 SCFM / 1 I/min

Ambient Temperature

-40 to +212°F / -40 to +100°Ct

Design Nozzle, no moving parts
Material Housing: stainless steel, Al. Seals: Buna N
Weight 0.06 Ib / 0.025 kg

* 14 to 140°F / -10 to +60°C temperature range of medium

192

T Depending on tubing used

(Ref 2.315) (10.85) Subject to change



Non-Contact Pneumatic Sensors FESTO

Dimensions

Type SD-3-N

Dimensions
a 0.28in/7mm
b 0.16in/4 mm (@ Barbed fitting for 3/16 in / 3 mm
¢ 0.75in/19 mm tubing, connection P black,
d 1.62in/41 mm connection A yellow
e 1.93in/49 mm
SW = wrench size, mm
Simple Min-Max To Pump
Level Monitoring Level Monitoring

1.5t0 2.25 psi/
0.1 to 0.15 bar

90 psi/ 6 bar

®

1.5t0 2.25 psi/
0.1 to 0.15 bar

Subject to change  (Rref. 2.315) (10.85) 193



Non-Contact Pneumatic Sensors

Reflex Sensors

Reflex Sensor
Type RML-4.8-S

P

=19

The reflex sensor is used as a non-contact
signaling device. It is capable of sensing
indicating instruments, monitoring press
and stamping dies (sheet gauge,
perforations, layering), including edge-
guiding and magazine control, metering
and measuring.

High pollution, noise interference,
explosive atmosphere, total darkness or
the transparency or magnetism of objects
do not affect the functioning of reflex
Sensors.

The reflex sensor should be supplied with
filtered, non-lubricated compressed air at
port P. If the jet, constantly emitting air, is
disturbed by an object in front of the
sensor, a signal pressure = 0.0073 psi/ 0.5
mbar appears at outlet A. This signal
pressure is then converted to a higher
pressure by amplifiers.

P = Supply
A = Outlet

Order Number Part No./Type

9849 RML-4.8-S

Medium Compressed air (filtered, unlubricated)
Design Reflex nozzle, no moving parts

Mounting M6 x 0.75 with mounting nuts

Mounting Hole Diameter 0.24in/6.1 mm

Connection Barbed fitting for 1/4 in / 4 mm plastic tubing

Supply Pressure Range of P*

1.13to0 3.75 psi / 0.075 to 0.25 bar

Signal Pressure Range, Max.

7.5 psi/ 0.5 bar

Signal Pressure Range at A

See graph, next page

Air Consumption at 1.5 psi/ 0.1 bar

0.5 scfm / 15 I/min

Materials

Housing: brass, Al. Seals: NBR

Weight

0.024 Ib / 0.011 kg

* 14 to 140°F / -10 to +60°C

194
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Non-Contact Pneumatic Sensors

Dimensions

FESTO

Type RML-4.8-S

l——— 6 ——————

!

Signal Pressure Versus Sensing Distance and Supply Pressure

For Type RML-4.8-S

Axial Sensitivity at various pressures

(@ Barbed fitting for 1/4 in /
4 mm plastic tubing

Dimensions

a
b
c
d
e

0.39in/10 mm
0.19in/5 mm

0.62in/16 mm
1.1in/27.5 mm
0.86in/22 mm

Lateral Sensitivity

f 0.07in/2mm

g 0.59in/15mm
h 1.65in/42 mm

i 0.19in/6.5mm
j 0.64in/16.5 mm

0.600 | T 1 40 A 0.600 ——— 40
+3psi ,[‘._i 3opai/ | ! A | 0.08in / 35psi/0.25 1}
0.2 bar}, Ro. S bar I_d_' 1.5mm 7L
0.525 REL « [ 3 0526 + 7 %
T2psi/ —— ; . —-<"% 3 psi / 0.2 bar
1.15 bar l‘——l - T ¥ ...
0.450 \- 1in/25mm 30 0.450 : I ’ 30
i \| dia S
T t et A1
0375 \ 2 2 0375 ) I 425/ 015 bar| o
. N THyase
1.5 psi \ KN N L
0.300 +—0.1 par - 20 0.300 '. ’ 20
Jr [ SN ;
. N, \ iR o - 1
§ 0.225 i“)p;” ]\\ < \\‘,\ 5 3 _§ 0226 I / |15 mn/]O.I bar 5 3
: 2N N \\\ \‘\ 5’ : ':. A 11 psi/ 0.075 bar £
g 0150 N 0 g £ 0150 / =l 10
g N \ g g
& - \\ a < // g
g 0075 5 3 e o075 5 3
=] - H
o 0 0 "
-0.075 S -0.075 5
Q'\.. -
-0.150 -10 -0.150 -10
-0.225 -15 -0.225 -15
-0.300 -20 -0.300 - -20
0.04/1 0.08/2 0.12/3 0.16/4 0.20/5 0.24/6 -0.12/3 -0.08/2 -0.04/1 0  0.04/1 0.08/2 0.12/3
Axial distance s in in / mm from >
back pressure sensing head ~a—— Lateral distance in / mm —————@
Maximum Minimum Minimum size of object to be detected
sensing detectible (stationary pieces)
Distance variation 00
7 2]
0.19t0 0.21in/ |0.002 in/ 0.15x0.10in/ |0.12x0.12in/ |0.12in/
48t051mm [0.05mm 3.75x2.5mm 3x3mm 3mm

Subject to change  (ref. 2.328r) (10.87)
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Non-Contact Pneumatic Sensors
Reflex Proximity Sensors

Type RML-5
Reflex Sensor

Type RML-5

EPA

Reflex Sensors Tvbe REL.4
Type RFL-4 ype RFE
RFL-15

The reflex sensor is used as a non-contact

signaling device. It is capable of sensing

indicating instruments, monitoring press

and stamping dies (sheet gauge, perfora-

tions, layering), including edge-guiding

and magazine control, metering and

measuring. Depending on the type used, Type RFL-15
a range covering 0.004 to 0.008 in / 0.1 to

0.2 mm can be detected.

High pollution, noise interference, explo-
sive atmosphere, total darkness or the
transparency or magnetism of objects do

not affect the functioning of reflex sensors. )
Accessories:

The reflex sensor should be supplied with Mounting Bracket, see page 199
compressed air at port P. The air with a

pressure of 1.5 to 3 psi / 0.1 to 0.2 bar

must be filtered and free of any water or oil.

If the jet, constantly emitting air, is dis- = =

turbed by an object in front of the sensor, a ; ’ =
signal pressure = 0.007 psi / 0.5 mbar ﬁ y
appears at outlet A. This signal pressure is | LN ey

then converted to a higher pressure by (I
1%

amplifiers. P
B 28 i 29| - P = Supply
N NN By NN A = Outlet

Order Number Part No./Type 7050 RML-5 | 3649 RFL-4 7454 RFL-15
Medium Compressed air (filtered, unlubricated)
Mounting M12 x 1 with M22 x 1 with mounting nuts

mounting nuts
Mounting Hole Diameter 0.5in/12.5 mm 0.89in/22.5 mm
Connection Barbed fitting for Barbed fitting for 1/4 in / 4 mm tubing

3/16 in / 3 mm tubing
Supply Pressure Range at P* 1.5to 3 psi/0.1t0 0.2 bar 3to4.5psi/

0.2to 0.3 bar

Supply Pressure Range, Max. 7.5 psi/ 0.5 bar 22.5psi/ 1.5 bar
Signal Pressure Range at A See graph, page 233
Air Consumption See graph, page 233
Ambient Temperature -40 to 212°F / -40 to 100°Ct
Design Back pressure nozzle, no moving parts
Material Brass Al, brass
Weight 0.055 Ib / 0.025 kg 0.1101b / 0.050 kg 0.187 Ib / 0.085 kg
* 14 to 140°F / -10 to 60°C T Depending on tubing used

196 (Ref 2.330) (10.87) Subject to change



Non-Contact Pneumatic Sensors FESTO

Dimensions

Nozzle Color Max Minimum Minimum Size of
Diameter Code Sensing Detectable Object to be Detected
Range Variation (Stationary Parts)
in Range 902,
h h
.b b d
bxh bxh d
Type in/ mm in/ mm in/ mm in/ mm in/ mm in/ mm
RML-5 — None 0.22/55 0.008/0.2 0.12x0.4/3x10| 0.32x0.4/8x10 0.14/35
RFL-4 0.084/2.25 Yellow 0.18/4.5 0.004/0.1 0.12x0.8/3x20| 0.32x0.8/8x20 0.12/3
RFL-15 — None 0.61/15.5 0.01/0.3 — — 0.8/20
Type RML-5 Type RFL-4

J
J
| ©
(7]
2

' |
X al 4 = P \ i
= A f E’:'.—é’_ S
T / U 1 L — 3
—=i b .- N *
- ¢ e |l=—
f———————— d —————
I '

Type RFL-15

Dimensions

() ()
a 0.39in/10 mm
b 0.16in/4 mm ‘
c 1.11in/28.3 mm by
d 1.77in/45mm kK +— 1 - M
; 8‘22 o ; iemmmm @ Barbed fitting for 3/16 in /
g 0'24 in/6mm 3 mm tubing, connection P *

g i black, connection A yellow \

h 0.29in/7.5mm '
i 2.28in/58 mm ® Barbed fitting for 1/4 in / SW 1?7 - \_J
j 1.32in/33.5mm 4 mm tubing - g j-—
k 0.89in/22.5 mm ® Color band | |
I 1.58in/40 mm
m 2.48in/63 mm SW = wrench size, mm -———————————— M

Subject to change (ref. 2.330) (10.87) 197



Non-Contact Pneumatic Sensors
Reflex Proximity Sensors, Operating Characteristics

Signal Pressure Versus Supply Pressure and Nozzle Range For Types RML-5, RFL-4

Axial Sensitivity at 2.18 psi / 150 mbar Supply Pressure For Type RFL-15
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Lateral Sensitivity at 2.18 psi / 150 mbar Supply Pressure Air Consumption Versus Supply Pressure (Unrestricted Flow)
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Non-Contact Pneumatic Sensors
Reflex Proximity Sensors, Mounting Hardware

FESTO

Mounting Thread M12 x 1:
Foot Mount
Order No.

5123 HBN-8/10-1

f

lt—— h ——]

- —

For Mounting Thread M22 x 1:
Foot Mount
Order No.

5127 HBN-20/25-1

Dimensions

- STKQ "0 Q0T

0.18in/4.5 mm
0.12in/3 mm
0.48in/12.1 mm
0.43in/11 mm
0.63in/16 mm
0.39in/10 mm
0.99in/25 mm
1.38in/35 mm
0.26in /6.6 mm

| 9 i -]
1 o/
n ——s "j-—
———— 0 —————— | l— g —

~0TOS3 X

0.67 in/17 mm
0.20in/5mm
0.87in/22.1 mm
0.79in/20 mm
1.58in /40 mm
2.13in/54 mm
1.18in/30 mm
1.97 in /50 mm
2.60in/66 mm

Subject to change  (ref. 1.6/30-5, 1.8/20-2) (98)

Flange Mount
Order No.
5129 FBN-8/10

‘

A
—| 8 f—

Flange Mount
Order No.
5131 FBN-20/25

_QP, — 1
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Non-Contact Pneumatic Sensors

Air Barrier Sensors

Sender for Air Barrier
Type SML-40-S

—

The sender nozzle may also be used as a
back pressure sensor in combination with
a separate air supply throttling system,
(for example, Y-PK-3-D). See SD-2 setup

shown on page 188.

SML-40-S

The sender is used with receiver SFL-100-F (see page 202) or back pressure
end stop SD-3 (see page 188) to set up an air barrier sensing arrangement
(see illustrations on page 184). The sender nozzle produces a fine, stable flow
of air, generating a dynamic pressure in the receiver. If an object interferes with
the air flow, the receiver signal pressure decreases. For this combination,
optimal sense range between the receiver and sender nozzle is 0.8-1.5 in / 20-
40 mm. Air flowing from the two nozzles must be directed so that the critical
point lies in front of the receiver orifice. For sensing ranges greater than 2 in /
50 mm, the flow of the receiver must be reduced by upstream throttling; for
smaller sensing ranges, that of the sender must be reduced. The corresponding
values are shown in the graph on page 201.

Possible Combinations p

SFL-100-F

(@ Pneumatic signal output

Order Number

Part No./Type

7442 SML-40-S

Medium Compressed air (filtered, unlubricated)
Mounting M12 x 1 threaded with mounting nuts
Mounting Hole Diameter 0.5in/12.5 mm

Connection Barbed fitting for 3/16 in / 3 mm tubing
Orifice Size 0.1in/2.5mm

Supply Pressure Range at P*

1.5t0 6 psi/ 0.1 to 0.4 bar

Signal Pressure Range at A

See graph, next page

Air Consumption at 1.5 psi / 0.1 bar

0.22 SCFM / 6.3 I/min

Max. Nozzle Range

2in /50 mm (no upstream throttling)

Ambient Temperature

-40 to 212°F / -40 to 100°Ct

Design Nozzle, no moving parts
Material Housing: Al, brass
Weight 0.0331b/0.015 kg

* 14 to 140°F / -10 to 60°C
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Non-Contact Pneumatic Sensors FESTO

Dimensions and Mounting Hardware

Type SML-40-S

k
Dimensions
a 0.99in/25mm
b 0.18in/4.5mm h 0.63in/16 mm
¢ 1.18in/30 mm i 0.39in/10 mm
d 1.58in/40 mm j 1.38in/35mm » )
e 048in/12.1mm k 0.16in/4 mm ® Barbed fitting for 3/16 in /
f 0.12in/3 mm I 1.02in/26 mm 3 mm tubing
g 0.43in/11 mm m 1.36in/34.5 mm SW = wrench size, mm
Flange Mount Foot Mount
Order Number 5129 FBN-8/10 Order Number 5123 HBN-8/10-1
i f -

py

® |-

T

e
1 ——

}

fep— @ —ood — g
g | —— - et~ -]

Signal Pressure versus Sensing Range
(at 2 psi / 150 mbar Supply Pressure, SML-40-S and SD-3).

Sensing Range s (mm)
10 20 30 40 50 60 70 80 90 100 110 120

"4 030 ¢ . 20
\ p
0.27 . 1 T 18
\ P
. 024 \ -~ E=2& |6
—e{ S
0.21 \‘ 14
= \ =
E o018 “ 12 8
< \ \ <
% 015 1 10 g
e o ! \ .
g \
® 0.12 8
: oY\ !
\ ®
g 0.09 \ { \ ;D 6 g‘,
® AV (@ No Upstream Throttling
0.06 A 4 roting
: \ N \ ; @ Upstream Throttling, Diameter
003 RN 2 0.019in /0.5 mm
’ Y%.\\\\\ (® Upstream Throttling, Diameter
0 —— (\ —t—— 0 0.016 in/ 0.4 mm
NI~~~ =] @ Upstream Throttling, Diameter
0.03 -2 0.012in/0.3 mm
0.5 1.0 20 3.0 4.0 ® P Blocked
Sensing Range s (in) ———————————————— = ® Upstream Throttling
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Non-Contact Pneumatic Sensors

Air Barrier Sensors

Air Barrier Units

Sender
Type SFL-100-S

—

Receiver
Type SFL-100-F

P

=g

The air barrier is used as a non-contact
sensing device for distances up to 4.0
in / 100 mm; for example, in detecting
objects in an indefinite position or laying
at varying distances from the nozzle
(molded parts).

SFL-100-S SFL-100-F

5 53
W oo raasrsocas
= S

P = Supply
A = Outlet

Type SFL-100-F

Type SFL-100-S

(® Pneumatic output signal

Both sender and receiver nozzles are connected to the compressed air supply
at connection P. The air has a pressure of 1.5 to 3 psi / 0.1 to 0.2 bar and
should be dry and oil free. Air is continuously emitted from the receiver nozzle
to prevent contamination and to assist in signal generation.

Air ejected through the nozzle disrupts the free flow of air at the receiver. A
back pressure is generated, producing a signal pressure = 0.007 psi/ 0.5 m bar
at outlet A of the receiver. This signal pressure is then raised to the desired
working pressure by an amplifier. If any object disrupts the flow of air between
the sender and receiver, the output signal at receiver port A drops to zero.

Order Number Part No./Type

100430 SFL-100-S | 100431 SFL-100-F

Medium Compressed air (filtered, unlubricated)
Mounting M22 x 1 with mounting nuts

Mounting Hole Diameter 0.89in/22.5 mm

Connection Barbed fitting for 1/4 in / 4 mm tubing

Supply Pressure Range at P*

1to 3 psi/0.1to 0.2 bar

Supply Pressure, Max.

6.0 psi/ 4 bar 7.5 psi/ 0.5 bar

Supply Pressure Range at A

-0.07 in Hg / -0.002 bar to supply pressure

Air Consumption at 1.5 psi/ 0.1 bar

0.3 SCFM /8.5 I/min

Max. Nozzle Range

4.0in /100 mm

Ambient Temperature

-40 to +212°F / -40 to +100°Ct

Design Nozzle, no moving parts
Material Housing: Al, brass
Weight 0.110 Ib / 0.050 kg

* 14 to 140°F / -10 to +60°C temperature range of medium
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Non-Contact Pneumatic Sensors FESTO

Dimensions and Mounting Hardware

Type SFL-100-S

SW17
M)
] A T .
| — 11 2
P L MU G
o J ()
nies—— q —
o
Dimensions
a 0.26in/6.6 mm
b 0.67in/17 mm j 0.26in/66 mm
¢ 0.99in/25mm k 1.97in/50 mm
d 0.20in/5mm I 0.63in/16 mm
e 0.87in/22.1 mm m 0.22in/5.5 mm
f 0.79in/20 mm n 0.30in/7.5mm
g 1.58in/40 mm 0 2.29in/58 mm
h 2.13in/54 mm p 0.24in/6 mm
i 0.06in/15mm g 1.32in/33.5mm
Foot Mount

Order Number 5127 HBN-20/25-1

I —— ] —-—

|
——— ;THﬁ
ld—;———‘ ‘ | b -]
et h —— ] t=— C —y

Subject to change (Ref. 2.340r) (10.85)

Type SFL-100-F

SW17
by %
[BLESES -l Gain S -
| Y u j_
R
n a4 — Swa2

@ Barbed fitting for 1/4 in /
4 mm tubing

(@ Brown Band

® Green Band

SW = wrench size, mm

Flange Mount
Order Number 5131 FBN-20/25
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Non-Contact Pneumatic Sensors

Gap (Air Barrier) Sensor

Gap Sensor
Type SFL-6

=rda

The air gap sensor is used for non-contact
sensing of objects of a maximum width of
0.19 in / 5 mm. The device may also be
used for metering and monitoring as well
as detecting objects. To reduce air con-
sumption, install a needle valve in air
supply line P if the pressure at P is
greater than 45 psi/ 3 bar.

The recommended operating pressure is
1.5to0 15 psi/ 0.1 to 1 bar at connection P
(black).

Signal pressure should not exceed the
maximum allowable pressure for the
downstream amplifier.

The air gap sensor is supplied with com-
pressed air at connection P (black). If
passage through the gap is clear, a signal
is present at port A (yellow). If an object
disrupts the flow of air in the gap, there
will be no signal at port A.

P = Supply
A = Outlet

MI12x1

@ Barbed fitting for 3/16 in / 3 mm tubing, Dimensions:
connection P black, connection A yellow 2 0.42in/10.6 mm
SW = wrench size, mm b 0.24in/6.2 mm
c 0.12in/3.1 mm
d 0.20in/5 mm
Mounting Accessories: e 024in/6mm
f 0.55in/14 mm
Flange Mount Foot Mount g 0.16in/4 mm
Order Number 5129 Order Number 5123 h 1.58in/40 mm
_ _ i 1.90in/48 mm
FBN-8/10 HBN-8/10 i Goesimiaem
k 0.18in/4.5mm
_q — I 1.18in/30 mm
L T m 0.12in/3 mm
i1 n n n 0.48in/12.1 mm
L i —E 0 0.43in/11 mm
1 1 p 0.63in/16 mm
q 0.39in/10 mm
Sala " e r —] r 1.38in/35mm

Signal Pressure at A versus
Supply Pressure at P

Air Consumption versus
Supply Pressure at P

Supply Pressure at P
(bar)
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Order Number Part No./Type

4439 SFL-6

Medium Compressed air (filtered, unlubricated)
Mounting M12 x 1 threaded with 2 mounting nuts
Mounting Hole Diameter 0.5in/12.5 mm
Connection Barbed fitting for 3/16 in / 3 mm tubing
Orifice Size 0.10in/2.5mm

Supply Pressure Range at P*

0to 120 psi/ 0 to 8 bar

Signal Pressure Range at A

See graph, above

Air Consumption at 1.5 psi / 0.1 bar

0.05 SCFM / 1.5 I/min (see graph, above)

Max. Nozzle Range

0.24in/6 mm

Ambient Temperature

-40 to 212°F / -40 to 100°Ct

Design Nozzle, no moving parts
Material Brass
Weight 0.0731b/0.033 kg

* 14 to 140°F / -10 to 60°C
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Product Range and Company Overview

A Complete Suite of Automation Services

Our experienced engineers provide complete support at every stage of your development process, including: conceptualization,
analysis, engineering, design, assembly, documentation, validation, and production.

Custom Automation Components Custom Control Cabinets Complete Systems
Complete custom engineered solutions Comprehensive engineering support Shipment, stocking and storage services
and on-site services

The Broadest Range of Automation Components

With a comprehensive line of more than 30,000 automation components, Festo is capable of solving the most complex
automation requirements.

Electromechanical Pneumatics PLCs and 1/0 Devices
Electromechanical actuators, motors, Pneumatic linear and rotary actuators, PLC's, operator interfaces, sensors
controllers & drives valves, and air supply and 1/0 devices

Supporting Advanced Automation... As No One Else Can!

Festo is a leading global manufacturer of pneumatic and electromechanical systems, components and controls for industrial automation,
with more than 12,000 employees in 56 national headquarters serving more than 180 countries. For more than 80 years, Festo has
continuously elevated the state of manufacturing with innovations and optimized motion control solutions that deliver higher performing,
more profitable automated manufacturing and processing equipment. Our dedication to the advancement of automation extends beyond
technology to the education and development of current and future automation and robotics designers with simulation tools, teaching
programs, and on-site services.

Quality Assurance, 1ISO 9001 and ISO 14001 Certifications

Festo Corporation is committed to supply all Festo products and services that will meet or exceed
our customers’ requirements in product quality, delivery, customer service and satisfaction.

150 9001
1503 14001

To meet this commitment, we strive to ensure a consistent, integrated, and systematic approach
to management that will meet or exceed the requirements of the ISO 9001 standard for Quality
Management and the ISO 14001 standard for Environmental Management.

Certified
Company

9001: CERTCCS-16246-2006-A0-ESH-TGA
1£001: CERTCCS- 162454 2006-M0-ESH-TGA

© Copyright 2008, Festo Corporation. While every effort is made to ensure that all dimensions and specifications are correct, Festo cannot guarantee that
publications are completely free of any error, in particular typing or printing errors. Accordingly, Festo cannot be held responsible for the same. For Liability and
Warranty conditions, refer to our “Terms and Conditions of Sale”, available from your local Festo office. All rights reserved. No part of this publication may be
reproduced, distributed, or transmitted in any form or by any means, electronic, mechanical, photocopying or otherwise, without the prior written permission of
Festo. All technical data subject to change according to technical update.

L
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Festo North America

United States

Customer Resource Center Design and Manufacturing Operations
502 Earth City Expy., Suite 125

Earth City, MO 63045

For ordering assistance, or to find

your nearest Festo Distributor,

Call:  1.800.99.FESTO

Fax: 1.800.96.FESTO

Email: customer.service@us.festo.com

For technical support,

Call: 1.866.GO.FESTO

Fax: 1.800.96.FESTO

Email: product.support@us.festo.com

Headquarters

Festo Corporation

395 Moreland Road
P.0. Box 18023
Hauppauge, NY 11788
www.festo.com/us
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