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Magnetic Linear Encoder Systems
Non-contact and high-resolution

With over 50 years of sensor experience, Balluff is a leading global
sensor specialist that has developed well-engineered distance
measurement technology and its own line of connectivity products
for every area of factory automation. Balluff is based in Germany and
has a tight international network of 54 representatives and subsidiar-
ies.

Balluff stands for comprehensive systems from a single source, con-
tinuous innovation, the most modern technology, highest quality and
greatest reliability and prides itself on distinctive customer orienta-
tion, custom-tailored solutions, fast worldwide service and outstand-
ing application assistance.

Whether electronic and mechanical sensors, rotary and linear trans-
ducers, identification systems or optimized connection technology
for high-performance automation, Balluff masters not only the entire
technological variety with all of the different operating principles, but
Balluff technology fulffills regional quality standards and is suitable
for use worldwide. Wherever you are in the world, Balluff technology
is never far away. You won't have to look far for you nearest Balluff
expert.

Balluff products increase performance, quality and productivity
around the world every day. They satisfy prerequisites for meeting
demands for greater performance and cost reductions on the global
market. Even in the most demanding areas. No matter how stringent
your requirements may be, Balluff delivers state-of-the-art solutions.
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Fully exploit the potential

of high quality with sophis-
ticated distance measure-
ment technology for greater
efficiency
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Magnetic Linear Encoder Systems
Overview
Linear position sensing

BML Magnetic linear encoder systems — High precision and extended lengths

% BML 48000 mm
"B"'—

BTL Micropulse transducers/BIW Inductive linear position sensors — Extremely robust and reliable

BTL/BIW 7500 mm

BOD Photoelectric distance sensors — Independent of material and color

BOD 6000 mm

BIL Magneto-inductive position sensors — Compact and absolute

4 | BALLUFF
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Magnetic Linear Encoder Systems
Overview

Linear position sensing

U CHNERE

0

000

Balluff distance

measurement - the right
solution for you

Balluff distance measurement
offers efficient individual solutions
that are adapted to your specific
requirements. Different working
principles are available for dis-
tances from 1 to 48000 mm and
resolutions from 1 to 100 pm.
From position detection to dis-
tance measurement. Fully exploit
the benefits available. Choose
the option that's right for you and
increase your added value with
superior Balluff distance mea-
surement technology. Robust
industrial Balluff distance mea-
surement technology is accurate,
reliable, non-contact, wear-free
and brings out the best from
your machines.

BALLUFF | 5
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Linear Position Sensing

Overview

Magnetic linear encoder systems

BML Magnetic Linear
Encoder Systems

Resolution
System accuracy

Distance to tape

Digital output signal
RS422 (TTL)

Digital output signal HTL
(as operating voltage 10...30 V)

Analog output signal cos (1 Vpp)

Linear tape up to 48 m

Rotary tape (magnetic ring)
@ 30...300 mm

From page

BML Magnetic linear encoder systems

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr

BML-S1A _-Q...
digital

1..10 ym

+10 pm

0.1...0.35 mm

18

BML-S1A_-A...
analog
sin/cos, 1 Vp

P

+10 pm

0.1...0.35 mm

BML-S1F_-Q...

digital

1..10 um

+10 um

0.1...0.35 mm

20

BML-S1F_-A...
analog

sin/cos, 1 Vpp

+10 pm

0.1...0.35 mm

20

... high precision and extended lengths

BALLUFF



BML-S2B0-Q...
digital

5..50 upm

+50 pm

0.1...2mm

B www.balluff.com

BML-S2E0-Q...

digital

5..50 pm

+100 pm

0.1..2mm

28

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
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Linear Position Sensing
Overview
Magnetic linear encoder systems

Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20

BML-S1C0-Q...

digital

100...2000 pm

+100 um

0.1..2 mm

30

[

BALLUFF | 7
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Distance Measurement
Overview

Micropulse transducers
Inductive linear position system

&7

. . . . ) Rod Rod
Series Profile P Profile PF Profile A1 Profile BIW B,A ZY S
Internal fitting version

. ) . | |
e.g. in hydraulic cylinders
External f|tt|ng version - - - -
e.g. on machine frames
Filling level sensor
e.g. device filling systems
Special approvals

) . captive free or free or

Encoders free/captive free/captive free oush rod float float
Interfaces
Analog voltage
0..10V,10..0V, =10 V...+10 V = = " " = =
Analog current
4..20 mA, 0...20 mA " " " " "
SSI | | [ ]
SSI-SYNC | | |
CANopen [ | | [ |
DeviceNet |
PROFIBUS-DP | |
Start/Stop pulse interface [ | | |
VARAN [ |

BTL Micropulse transducers
BIW Inductive linear position system
... extremely robust and reliable

8 | BALLUFF
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Distance Measurement
Overview
Micropulse transducers

¢

Rod Pro Compact rod
Rod AR Rod DEX Rod NEX Rod PEX Rod T R F
ST od DEX B/J od (& od od od od S
[——
Vehicle Potentllally Potentllally Potentllally Potent.lally Certified for 0ooo
explosive explosive explosive explosive
approval ) ) ) X foodstuffs
operation operation operation operation

Flameproof "d",

Flameproof "d" one 0 Increased Conforms with
KBA, o1 zone 0, Zone 1, ATEX, protection type F)ust protec- safety FDA, 3A,
zone 1, ATEX, CENELEC. FM "n" zone 2 tion zone 22 2 or 3-way ECOLAB,
KOSHA, GOST Y redundant EHEDG
CSA
free or free or free or free or free or free or free or float
float float float float float float float
| [ | | [ | | [ | |
| [ | | | | [ | |
] ] |
| |
| [ |
|
| [ | | | [ | | [ |

MICROPULSE®

Refer to our catalog

BTL/BIW Micropulse transducers
or visit our website at
www.balluff.com

B www.balluff.com BALLUFF | 9
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Distance Measurement
Overview
Magneto-inductive position sensors

SMARTSENS . SMARTSENS SMARTSENS

BIL Magneto-inductive Micro-BIL BIL 60 BIL 160
position sensors
Working range 0..10 mm 0...60 mm 0...160 mm
Resolution +0.15 mm +0.4 mm
Linearity 0.3 mm +1 mm 2.4 mm
Repeat accuracy +30 um +60 um +0.5 mm
Housing size 28x6.2x4.4 mm 95x156.2x15.2 mm 230x15.2x15.2 mm
0..10V
Output
4...20 mA
Special features Mounted in T-slot

BIL Magneto-inductive position sensors
... compact and absolute

—
e microBIL !

Weg- una m‘-nnnm..uln.

Refer to our Linear Position Sensing
catalog for more information on

BIL magneto-inductive position sensors
and BAW inductive distance sensors or
visit our website at www.balluff.com

10 | BALLUFF
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Distance Measurement
Overview
Inductive distance sensors

BAW Inductive BAW BAW M12 BAW M18 BAW R03 BAW PG 36 BAW
distance sensors @ 6.5 mm 80x80 mm
flush 0.5...2 mm 0.5..2 mm 1.5 mm 1.4 mm 0..20 mm Iir:’
Linear range
not flush 1...4 mm 2..16 mm 0...50 mm
Housing size @ 6.5 mm M12x1 M12x1 10x30x6 mm PG 36 80x80 mm
]
0..10V ] | || | || | e
Output 0...20 mA n [~ ilele)
4...20 mA [ ] [ |
Connector [ | | | |
Connection
Cable | |
Teachable

ial feat
Special features switching output

éBAW Inductive distance sensors
... for short strokes

B www.balluff.com BALLUFE | 11
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Distance Measurement
Overview
Photoelectric distance sensors

BOD Photoelectric

. BOD 6K BOD 18K BOD 26K BOD 63M BOD 66M
distance sensors
Distance sensor 45...85 mm 200...2000 mm 100...600 mm
measUFNg range 20...80 mm 50...100 mm 30...100 mm 200...6000 mm 200...2000 mm
grang 80...300 mm
Diffuse sensor measuring range 20. 80 mm 30...100 mm 200...2000 mm 100...600 mm
with background suppression 80...300 mm 200...6000 mm 200...2000 mm
Housing size 20x32 mm M18x1 50x50 mm 90x70 mm 73x90 mm
0..10V | | ] | | ] ||
Output
4...20 mA [ | [ | |
Connector [ | | [ |
Connection
Cable | | [ | | [ |

Teachable switchi
Teachable eachable switching

Special features o output, adjustable
switching output ’
measuring range

Teachable Teachable
switching output switching output

éBOD Photoelectric
distance sensors
... Independent of material and color

2

W, 1t testandsmessuns I

Refer to our catalog

Linear Position Sensing for more
information on BOD photoelectric
distance sensors or visit our
website at www.balluff.com

12 | BALLUFF B www.balluff.com
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Basic Information and Definitions
Contents

Principles of operation

Interfaces

Reference signals

BALLUFF | 13
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Basic Information and Definitions
Principles of operation

Magnetic linear encoder
systems are highly accurate
and realtime-capable

The controller receives the
position signal in realtime.

System features

Operating principles
of BML magnetic linear
encoder system

14 | BALLUFF

The high-precision incremental BML Magnetic Linear Encoder Sys-
tem consists of a sensing head and a magnetically encoded tape.
The sensing head glides over the tape, which is magnetized with
alternating polarity, with a gap of up to 2 mm. The period changes
on the sensor output are available as standard square wave or sinu-
soidal signals. Counting or processing of the signals is accomplished
using standard incremental or sinus signal counter inputs on the
processing electronics.

Displacement sensors with a magnetically encoded tape form a
highly precise, fast-response and very rugged measuring system.
Resolution is down to 1 um. Accuracy degrees of 10 um can be
achieved. The permissible traverse speed is up to 20 m/s. The mea-
sured position value is made available in fractions of a microsecond.
The controller receives the position signal in realtime.

In spite of the high accuracy and realtime capability, distances (gaps)
of up to 2 mm (approx. 30 % of the pole width) above the magnetic
tape are permitted. Since the system works on the principle of mag-
netism, unlike optical systems it is highly immune to contamination
from oils, dust etc. These properties make it ideal for use in harsh,
dusty industrial environments such as found in the wood industry.

— Non-contact operating principle

— Resolution down to 1 pm

— System accuracy to £10 ym

— Digital square wave signals RS422 or 10...30 V
- Sinusoidal analog signals 1 Vpp

— Distance between sensor and tape up to 2 mm
— Reference and limit switch function

— Cable or connector version

North pole

South pole

Field lines

Cosine sensor

Sine sensor
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Basic Information and Definitions
Interfaces

Output signals Sinusoidal analog signals 1V _| Digital square wave signals RS422

— Sinusoidal voltage signals with inversion Square wave signals RS422 to DIN 66259
— Signal period 360°, electrical = 1000 pm 90° phase shifted b
— Terminating resistor > 120 ohms Edge separation A/B corresponds to the
(integrated in the processor unit) resolution of the sensing head
Differential signal (BML-S1A...)
Terminating resistor > 120 ohms
(integrated in the processor unit)

Signaliperiod Signal iperiod
360° el. 360° el.

. N
B Bj

Edge separation
Ref Reference Ref Reference pulse
mark
0 90°  180° 270° 360° 0°  90° 180° 270° 360

B www.balluff.com BALLUFF | 15



16

Reference signals

BML sensor head with
integrated interpolator

Reference points

BALLUFF
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Basic Information and Definitions

The pole-periodic magnetic tape has alter-
nating magnetic south and north poles but
no integrated reference point. The reference
point function is implemented by means of a
reference switch.

For magnetic tapes with one or two refer-
ence points, the reference points can be
integrated at any position if required. To
determine the exact position, the reference
move must cover the entire length of the
tape up to the reference point.

For magnetic tapes with fixed-periodic
reference points the reference points are
integrated across the entire length of the
tape at certain constant intervals, such

as every 10 cm. To determine the exact
position, the reference move must cover the
entire length of the tape up to the external
reference switch.

Suitable for all sensor heads

Reference points

|

Not suitable for BML-S1C...

Distance x Distance x

g

$
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S1A/S1F Series

Contents
The BML magnetic linear
encoder system installed
in a robust metal housing
offers two high-resolution
systems in combination
with STA/S1F sensor
heads. Both series also de- S1A
tect reference points on the Best resolution 18
tape. The S1A series can
also detect limit switches S1F
and provides additional Compact and high-resolution 20
switching functions as a
result. S1A/S1F
The S1F series has an Magnetic tape 22
extremely compact design Tape 23
and is therefore easy to Accessories 24

integrate in systems with
restricted installation space.

B www.balluff.com BALLUFF | 17
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S1A Series
Best resolution

Features:
— £ 10 um system accuracy

1 pm resolution for digital

— 20 m/s maximum traverse speed

— Gap between sensor and tape up to 0.35 mm

— Digital square wave signals RS422 or sinusoidal analog signals
— Two limit switches (cable version only)

— Reference signal

— Cable or connector version

— Compact

— Rugged metal housing

— Easy installation using mounting thread or through-hole

— Insulator for installing the sensor where EMC conditions are
extreme

Selecting a suitable BML system: see selection guide on page 44.

Ordering example: sensor head with digital square wave signal RS422

BML-S1A_-Q61_-M3 _ _- 0-__ __

min. edge
Attachment Resolution [Reference signal |Limit switch separation Connection type
1 Through- D 1pm 0 None 0 No limit D 0.12ps S184 Connector
hole E 2pm 1 Single or switch E 0.29ps
@43mm F 5pm fixed-periodic 3 Two limit F 0.48 s KAO2 PUR cable 2 m
2 M3 G 10pum 2 Pole-periodic switches™ G 1ps KAO5 PUR cable 5 m
thread H 2us KA10 PUR cable 10 m
K 4us KA15 PUR cable 15 m
L 8uyus KA20 PUR cable 20 m
*only with cable connection N 16 ps
P 24 yus

Other sensor connectors (e.g. SUB-D) are available on request.

Preferred models:
BML-S1A1-A62Z-M310-90-S184 (BML0002):
Analog output sin/cos, with reference signal, plug-in connection

BML-S1A1-Q61D-M320-F0-S184 (BML0005):

Digital signal RS422, with pole-periodic reference signal, plug-in connection, resolution 1 upm, edge separation 0.48 ys,
max. traverse speed 1 m/s

For detailed technical description and installation instructions,
see user's guide at www.balluff.com

BALLUFF
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S1A Series
Best resolution

o

€

Series
Qutput signal
Resolution
Part number

BML-S1A_-Q...

Digital square wave signals RS422
1pm, 2 pm, 5 pm or 10 pm
BML-S1A_-Q61_-M3 _ _-_0-

BML-S1A -A...
Sinusoidal analog signals sin/cos
processing-dependent

BML-S1A_-AB2Z-M3 _ _-90-_

Output voltage (A/B/2)

Overall system accuracy

Operating voltage

Current draw at 5 V operating voltage

Max. read distance sensor/tape
Traverse speed max.

Operating temperature, cable style
Operating temperature, connector style

Recommended processing temperature for tape

Housing material
Degree of protection

All specifications in conjunction with tape

BML-...-134... (see page 22).

BML-S1A2-...-5184 with M3 thread

RS422 to DIN 66259

+10 um

5V 15 %

< 50 mA + current draw of the controller
(depending on internal resistance)
0.35 mm

20 m/s

—20...+480 °C

—20...+70 °C

0...+40 °C

GD-Zn

IP 67

BML-S1A1-...-5184 with through-hole @ 4.3 mm

25 7 25 7
M3 ~ @4.3 ~
[Te)
8 R 6 O
(o))
9.7 60
BML-S1A2-...-KA..with M3 thread BML-S1A1-...-KA..with through-hole @ 4.3 mm
25 7 25 7
M3 ~ 4.3 ~ 11
< — - A A
5 ™, ™,
g I | | | ,
q G O o @
t o

20 60

B www.balluff.com

1 VPD

+10 um

5V 15 %

< 50 mA + current draw of the controller
(depending on internal resistance)
0.35 mm

20 m/s

—20...+80 °C

—20...+70 °C

0...+40 °C

GD-Zn

IP 67

Insulator BML-Z0004 for BML-S1A1-...

32.2
25

12.4

@3.2

|j‘;
7.3‘
13.8

BALLUFF

S1A

Best
resolution

S1F

Compact and
high-resolution

S1A/S1F
Magnetic tape
Tape
Accessories

19



20

AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audi

S1F Series
Compact and high-resolution

Features:

— £10 pm system accuracy

— 1 um resolution for digital

— Hysteresis-free

— 20 m/s maximum traverse speed

— Gap between sensor and tape up to 0.35 mm
— Digital square wave signals RS422 or sinusoidal analog signals
— Reference signal

— Cable connection

— Compact

— Rugged metal housing

— Easy installation using mounting thread
Selecting a suitable BML system: see selection guide on page 44. — Mounted parallel or perpendicular to tape

Ordering example: sensor head with digital square wave signal RS422

BML-S1F_-Q61_-M3_0-_0-_ _ _

Approach min. edge
direction Resolution Reference signal |separation Connection type
1 Length- D 1um 0 None D 0.12ps KAO2 PUR cable 2 m
ways E 2um 1 Single or E 0.29ps KAO5 PUR cable 5 m
2 Cross- F 5pm fixed-periodic F 0.48 pus KA10 PUR cable 10 m
ways G 10um 2 Pole-periodic G 1uys KA15 PUR cable 15 m
H 2us KA20 PUR cable 20 m
K 4ps
L 8ups
N 16 ps
P 24 ps

Sensor connectors (e.g. SUB-D) are available on request.

Preferred models:
BML-S1F1-A62Z-M310-90-KA02 (BML0019):
Installed parallel to tape, analog output sin/cos, with reference signal, 2 m cable

BML-S1F2-A62Z-M310-90-KA05 (BML0001):
Installed perpendicular to tape, analog output sin/cos, with reference signal, 5 m cable

BML-S1F1-Q61D-M310-F0-KA05 (BMLO01A):

Installed parallel to tape, digital signal RS422, with reference signal, 5 m cable, resolution 1 upm, edge separation 0.48 ps,
max. traverse speed 1 m/s

For detailed technical description and installation instructions,
see user's guide at www.balluff.com

BALLUFF
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S1F Series
Compact and high-resolution

ces’ &

Series BML-S1F_-Q... BML-S1F_-A... sin
Qutput signal Digital square wave signals RS422 Sinusoidal analog signals sin/cos Best
Resolution 1um, 2 ym, 5 pm or 10 pm processing-dependent resolution

‘ Part number BML-S1F_-Q61_-M3_ _-_0-_ _ BML-S1F_-A62Z-M3_ _-20-_ _ S1F
Output voltage (A/B/2) RS422 to DIN 66259 1 Vs Compact
Overall system accuracy +10 um +10 um and high-
Operating voltage 5V+5% 5V 15 % resolution
Current draw at 5 V operating voltage < 50 MA + current draw of the controller < 50 MA + current draw of the controller STWSTE

(depending on internal resistance) (depending on internal resistance) Magnetic tape

Max. read distance sensor/tape 0.35 mm 0.35 mm Tape .
Traverse speed max. 20 m/s 20 m/s Accessories
Operating temperature —20...+480 °C —20...+480 °C
Recommended processing temperature for tape  0...+40 °C 0...+40 °C
Housing material Al Al
Degree of protection IP 67 IP 67

|

All specifications in conjunction with tape < 18,2 12 < 18,12 12

BML-...-134... (see page 22). 8 “ 8 )

D = D =
4 35 4 35
B www.balluff.com BALLUFF | 21
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S1A/S1F Series
Magnetic tape

Position of single reference point using example of
BML-MO02-134-A3-M0100-R0025/0000

Actual tape length (100 cm in example)

Position of reference point (25 cm in example

Length of magnetic
tape max. 48 m

=
£

Typical position of reference points in sensor head
sia. @ 9

50 ‘

10

Reference point

Pre-assembled magnetic tape

BML-M_ _-I3_-A_-M -

S1F...

27

Reference point

Housing

Accuracy class

02 1.55 mm thick, 4 8 pm, overall

Cover strip

Length in cm | Reference point type

3 With cover strip  Ordered length R No reference point

with adhesive strip accuracy (thickness or 1 to 2 reference
03 1.35 mm thick, +10 um 0.15mm) points or pole-
without adhesive 5 18 pm, overall 0 Without periodic reference
strip accuracy cover strip point
04 1.15 mm thick, +20 pm C Fix-periodic
inverse, without reference point
adhesive strip
Ordering example: magnetic tape by the roll
BML-MO02-I13_-A0-T_ _ _ _-R0000
I
Accuracy class Length
4 8 pm, overall accuracy £10 um 0500 5m
5 18 pm, overall accuracy £20 ym 1000 10m
2400 24 m
4800 48 m

Magnetic tape mounting options
(also in magnetizable material)

22 | BALLUFF

"Top"-Installation

7
i
7 e

o
=

Reference point positions

0000

XXXX/

yyyy
0006/

yyyy

None or
pole-periodic
Position of max.

2 reference points
Type C only: 0002,
0005, 0010, 0020
or 0050 (one point
at 6 cm, all others at
yyyy cm)
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S1A/S1F Series
Tape

See page 36 for information on magnetic tape for rotary applications

S1A

Best
resolution

S1F

Compact and
high-resolution

S1A/S1F
Magnetic tape
Tape
Accessories

B www.balluff.com BALLUFF | 23
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S1A/S1F Series

info@audin.fr

Accessories
&
3 ‘

Accessories Limit switch magnet Adapter plate Cover strip by the roll
Ordering code BAMO0138 BAMO11W

Part number BML-Z0002 BML-Z0005 BML-AO013-T_ _ _
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The adapter plate allows you to
set the vertical distance from the
tape. It can be attached on the
left or right of the sensor head.

Installation example

Machine

Adapter plate

)

Magnetic Tape Feeler gauge

You may cover the magnetic
tape with a stainless steel cover
strip to protect it from damage
caused by chips or chemicals.
Note that the permissible air gap
between the sensor head and
tape is reduced by the thickness
of the cover strip with adhesive
film (0.15 mm).

Delivery variations:

Cover strip and magnetic tape
can be ordered together in
matching lengths (see order
code for tape).

Cover strip by the roll can be
ordered in 4 defined lengths.

Ordering example:
BML-AO013-T__ _ _
Length

0500

1000

2400
4800

5m
10m
24 m
48 m

For detailed technical description
and installation instructions, see
user's guide at www.balluff.com
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S1A/S1F Series
Accessories

\ersion

8-pin, female straight

| Part number BKS-5184-PU-_ _ -
Housing and cable material PUR resolution
Contacts Bronze S1F
Contact surface Gold Compact and
Cable diameter 5.5 mm high-resolution
No. of wires x cross-section 8x0.14 mm? S1A/S1F
Cable type (4x(2xLif.PP.F)) +V.C.V.M-PUR/0.14/5.3) Magnetic tape
Degree of protection per IEC 60529 IP 67 (when connected) Tape
for shielding Brass Accessories
Min. bending radius dynamic 15xD, static 7.5xD
Temperature range —25...+70 °C

View of female coupling side

Please indicate cable length in order code!

Possible cable lengths 2, 5, , 10 or 15 m

B www.balluff.com
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S2B/S2E/S1C Series
Contents

S2B/S2E
Best resolution and fast

S1C
Simple precision

S2B/S2E/S1C
Magnetic tape 32
Tape 33

The BML magnetic linear encoder system offers three variations for
adapting your system to any measurement task in combination with
S2B/S2E/S1C sensor heads.

An appropriate resolution and degree of accuracy can be selected in
line with the application and reference points can also be integrated.
All three systems have a compact design and the same dimensions
throughout the series, making them extremely flexible to integrate.
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S2B/S2E Series
Best resolution and fast

Features:

— 5 pm resolution

— 20 m/s maximum
traverse speed

— Distance between sensor and tape up to 2 mm

— Digital square wave signals RS422 or output voltage
10..30V

— Two freely positionable limit switches

— Reference signal

— Cable connection

— LED indicator for reference signal Selecting a suitable BML system: see selection guide on page 44.

Ordering example: sensor head

BML-S2B0-Q__ _-M4_ - 0-_ __ _

Operating Output Reference min. edge
voltage voltage Resolution signal Limit switch separation Connection type
5 10..30V 1 Digital F 5um 0 None 0 No limit D 0.12upus KAO2 PUR cable 2 m
6 5V square G 10 pum 1 Single or switch E 0.29 us KAO5 PUR cable 5 m
wave signal H 25pum fixed-periodic 3 Two limit F 0.48 ps KA10 PUR cable 10 m
RS422 K 50 um 2 Pole-periodic switches G 1us KA15 PUR cable 15 m
3 Same as H 2us KA20 PUR cable 20 m
operating K 4upus
voltage L 8ps
(for 10...30 V N 16 ps
only) P 24 us

Sensor connectors (e.g. SUB-D or M12 connectors) are available on request.
Preferred models:
BML-S2B0-Q53F-M410-D0-KA05

Digital signal, 10..30 V, with reference signal, 5 m cable, resolution 5 pm, edge separation 0.12 ps, max. traverse speed 20 m/s

BML S2E0-Q53G-M410-P0-KAO05 (BML0O0JC)
Digital signal, 10..30 V, with reference signal, 5 m cable, resolution 10 um, edge separation 24 ps, max. traverse speed 26 cm/s

BML S2E0-Q61F-M410-G0-KA05 (BMLOO1E)
Digital signal, 5 V, with reference signal, 5 m cable, resolution 5 pm, edge separation 1 ps, max. traverse speed 3.25 m/s

For detailed technical description and installation instructions,
see user's guide at www.balluff.com
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S2B/S2E Series
Best resolution and fast

A AF

Series
Qutput signal
Resolution
Part number

BML-S2BO0-...

Digital square wave signals
5 pm, 10 ym, 25 pm or 50 ym
BML-S2B0-Q -M4_ _- 0-

BML-S2EOQ-...

Digital square wave signals

5 pm, 10 pm, 25 pm or 50 pm
BML-S2E0-Q -M4_ _- 0-

Output voltage (A/B/2)

Overall system accuracy
Operating voltage
Current draw at 5 V operating voltage

Current draw at
10...30 V operating voltage
Max. read distance sensor/tape

RS422 to DIN 66259 or same as
operating voltage 10...30 V (without A/B/2)
+50 um

10...30Vor5V+5 %

< 50 mA + current draw of the controller
(depending on internal resistance)

< 40 mA + current draw of the controller
(depending on internal resistance)

2 mm

RS422 to DIN 66259 or same as
operating voltage 10...30 V (without A/B/Z)
+100 pm

10...30Vor5V+5 %

< 50 mA + current draw of the controller
(depending on internal resistance)

< 40 mA + current draw of the controller
(depending on internal resistance)

2 mm

Traverse speed max. 20 m/s 20 m/s
Operating temperature —20...480 °C —20...+80 °C
Recommended processing temperature for tape  0...+40 °C 0...+40 °C
Housing material PBT PBT
Degree of protection IP 67 IP 67

1 25 17,4

All specifications in conjunction with tape
BML-...-145-... (BML-S2B0...) or
BML-...-146-... (BML-S2EQ...)

with read distance of 1 mm (see page 32).

B www.balluff.com
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S$1C Series
Simple precision

Features:
— £100 pm system accuracy
with distance to tape of 0.1...2 mm
— High repeat accuracy %1 increment
— 0.1 mm resolution
— 10 m/s maximum traverse speed
— Distance between sensor and tape up to 2 mm
— Digital square wave signals, output voltage 10...30 V (HTL)
— Cable connection
- 10...30 V DC output voltage Selecting a suitable BML system: see selection guide on page 44.

Ordering example: sensor head

BML-S1C0-Q53_-M400-_0-KA_ _

max. edge
Resolution [separation |Connection type

L 0.1mm M 10 ps KAO2 PUR cable 2 m
M 0.2 mm R 100 ps KAO5 PUR cable 5 m
N 0.5 mm KA10 PUR cable 10 m
P 1.0 mm KA15 PUR cable 15 m
R 2.0mm KA20 PUR cable 20 m

Sensor connectors (e.g. SUB-D or M12 connectors) are available on request.

Preferred model:
BML S1C0-Q53L-M400-M0-KAO05
Digital signal, 10..30 V, 5 m cable, resolution 0.1 mm, edge separation 10 ps, max. traverse speed 8 m/s

For detailed technical description and installation instructions,
see user's guide at www.balluff.com
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S$1C Series
Simple precision

3

Series BML-S1CO-...
Qutput signal Digital square wave signals
Resolution 5 pm, 10 pm, 25 pm or 50 pm

| Part number BML-S1C0-Q53_-M400-_0-KA_ _
Output voltage (A/B) Same as operating voltage 10...30 V
Overall system accuracy +100 pm
Operating voltage 10...30 V S2B/S2E
Current draw at < 40 mA + current draw of the controller (depending on internal resistance) rBeess(flution
10...30 V operating voltage and fast
Max. read distance sensor/tape 2 mm sic
Traverse speed max. 10 m/s Simple
Operating temperature —20...+80 °C precision
Recommended processing temperature for tape  0...+40 °C S$2B/S2E/S1C
Housing material PBT Magnetic tape
Degree of protection IP 67 Tape

All specifications in conjunction with tape
BML-...-146-... with read distance of 1 mm
(see page 32). A4

23.5
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S2B/S2E/S1C Series
Magnetic tape

Position of single reference point using example of
BML-MO02-145-A0-M0100-R0025/0000

Actual tape length (100 cm in example)

Position of reference point (25 cm in example)

Typical position of reference points in sensor head

Ordering example:

BML-M_ _-14_-A_-M

-R

Housing

02 1.55 mm thick,

with adhesive strip

03 1.35 mm thick,
without adhesive
strip

04 1.15 mm thick,
inverse, without
adhesive strip

Accuracy class

5 18 ym, overall
accuracy
+50 um

6 50 um, overall
accuracy
+100 um
(S2E... and
S1C... only)

3

0

* For BML-S1C only RO00O (no reference point)

Magnetic tape mounting options
(also in magnetizable material)

32 | BALLUFF

Cover strip

With
cover strip
Without
cover strip

Length
incm

Ordered length

Reference point type* |Reference point positions

R No reference point 0000
or 1 to 2 reference
points or pole-periodic  xxxx/

reference point YYYY

"Top"-Installation

N

flush

N

flush with casting

N

Length of magnetic
tape max. 48 m

£
€

o

None or
pole-periodic
Position of max.
2 reference points
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S2B/S2E/S1C Series
Tape

See page 36 for information on magnetic tape for rotary applications.

B www.balluff.com
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Accessories
Contents

Counters and displays are available for all series to integrate the sen-
sor systems perfectly in your application.

The range of sensor guides gives you the option of integrating
robust, high-precision measurement systems in applications where
machines are not able to provide adequate guidance.

Magnet rings

Counter displays

Sensor guide

Technical selection guide 44
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Accessories
Magnet rings

Special solutions for a range of applications Even linear tapes have been used successfully in rotary applications.
Magnetic rings are suitable for all types of application where the For example, the magnetic tape can be attached to the shaft of a
monitoring of rotary movements is required. Due to the high resolu- solar panel unit to monitor whether the panel is aligned perfectly with
tion, synchronous run monitoring is just as easy to implement the sun. Balluff also offers prefabricated magnetic tapes with holes
as precision angle positioning. for convenient, simplified installation.

Balluff offers a range of standard rotary tapes that are suitable for
most types of application. Due to the wide variety of different ma-
chine applications, special dimensions and magnetic configurations
are available on request.

Series Sensor range B/C/E Sensor range B/C/E
Ordering code BMLO02T BMLOO2R
| Part number BML-M22-140-A0-M031/016-R0 BML-M21-140-A0-M048/006-R0
With hub | |
Material Hard ferrite/aluminum Hard ferrite/aluminum
20
15 16
10 11
2.0 9
1 5
M4
2|z SIIEEE
g g A\ Q| 8 @ M3
N~ [0} o| v
EEs g éL ] 5 8 3
7

25
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Accessories
Magnet rings

Special solutions for even greater performance.
Do not hesitate to contact us.

\_——/

0 00

L]
0ooo

Magnet rings
Counter displays
Sensor guide

Technical
selection guide

Sensor range B/C/E Sensor range B/C/E Sensor range B/C/E
BMLOO2L BML002M BMLOO2N
BML-M20-140-A0- M031/021-R0 BML-M20-140-A0- M048/037-R0 BML-M20-140-A0- M072/054-R0
Hard ferrite Hard ferrite Hard ferrite
| o
a8
o~
77777 & ¥
5
— EI RN
5
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Accessories
Magnet rings

Speed monitoring in rotary applications: so much easier.
Designed for the B/C/E range of sensors, the magnetic rings and
tapes shown here allow you to measure speed, even in combina-
tion with switching magnetic field sensors from the BMF series. The
sensor BMF 12M-PS-C-2-S4 with standard M12 thread is suitable
for a wide range of applications and can be installed as close as 2
mm from the magnet. A pulse signal that represents the rotary speed
is issued at the switching output. The sensor can detect frequencies
up to 7 kHz and measure speeds of up to 20000 rpm, depending on
the selected tape.

Series Sensor range B/C/E Sensor range A/F
Ordering code BMLO02P BMLO002K
| Part number BML-M20-140-A0- M072/054-R1 BML-M20-130-A0- M072/054-R0
With reference mark |
Material Hard ferrite Hard ferrite
3| ” N
7 7
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Accessories
Magnet rings

0ooo

Magnet rings
Counter displays
Sensor guide

Technical
selection guide

Sensor range A/F Sensor range A/F

BMLO1EW BMLO1KM
BML-M30-130-A0-M122/090-R0 BML-M31-130-A0-M075/060-R0
Elastomer on steel ring with fit H7 Elastomer on steel ring with fit H7

60
75.4

90
122
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Accessories
Counter displays

Ordering example:
BDD 610-R3Q3-0-_ _-N-00

Options

51 2 digital inputs
53 2 digital outputs

BDD 611-R_Q4-0-_ _-N-00

Operating
voltage Options

3 24V DC 52 Sensor supply

4 115/230V 5 or 24 V DC with
operating voltage
24V DC

54 Sensor supply
5o0r 12V DC with
operating voltage
1156/230 V

BDD 6_2-R3Q4-0-_ _-N-00

Number
of axes Options

2 2axes 52 Sensor supply

3 3axes 5or 24V DC with
operating voltage
24\ DC
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Accessories
Counter displays

Series BDD 610 BDD 611 BDD 622/BDD 632
Interface Single-axis counter Single-axis counter Multiple-axis counter
for BML-S1B..., BML-S1C... for all BML-Sxx... for all BML-Sxx...
and BML-S1E...
Part number BDD 610-R3Q3-0-_ _-N-00 BDD 611-R_Q4-0-_ _-N-00 BDD 6_2-R_Q4-0-_ _-N-00
Functions — Set value Set value — Set value
— Power down memory Power down memory — Power down memory
— Factor calculation Factor calculation — Factor calculation
— Reverse count direction Edge evaluation — Edge evaluation
— Up to 3 decimal places Reverse count direction — Reverse count direction
— Assignable key functions Up to 3 decimal places — Up to 3 decimal places
— Reset and set logic Assignable key functions — Assignable key functions
— In- and outputs logic Reset and set logic — Reset and set logic
— Security code Absolute and incremental — Absolute and incremental
Offset logic — Offset logic
Saw blade correction — Saw blade correction
In- and outputs logic — In- and outputs logic
Security code — Security code ——
Reference pulse — Reference pulse 0000
. ) Magnet rings
Features — 1x6 decade LED display 1x6 decade LED display — 2x6/3x6 decade
_ ) . ) ) Counter
— Digit height 14 mm Digit height 14 mm LED display displays
— Incremental measuring sys- Incremental measuring sys- — Digit height 14 mm Sensor guide
tem with tracks A, B tem with A, A, B, B, Z, Z or — Incremental measuring sys- Technical
— max. 25 kHz A B, Z temwith A, A, B, B, Z, Z selection guide
— Operating voltage max. input frequency: — Min. edge separation for
24V DC Signal A or B: 1 MHz 4-way processing: 250 ns
— 2 digital inputs Min. edge separation for — Operating voltage 24 V DC
— 2 digital outputs 4-way processing: 250 ns — 4 digital inputs
— 4 digital inputs — 2 digital outputs
— 2 digital outputs (BDD 622-R3Q4-0-52-N-00)
(BDD 611-R3Q4-0-52-N-00)
Version for BML-S1B0..., BML-S1EO... for BML with operating voltage for BML with operating voltage

and BML-S1CO-..., 5V/10...30 V, output voltage

min. edge separation Code M, RS422/HTL, min. edge separa-  RS422/HTL, min. edge separa-

N, P, R tion Code E, F, G, H, K, L, M, tion Code E, F, G, H, K, L, M,
N, P R N, P R

5V/10...30 V, output voltage

C€
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Accessories
Sensor guide

The benefits:

Perfect adaptation to your individual application:

— Individual lengths available

— Direct screws or mounting elements for simple attachment

— Rails can be mounted side by side and elements disassembled
— Connection of drag chains possible

— Flat design, minimal space requirements

— Low costs
— Lubrication of runners unnecessary, no maintenance
The sensor guide always consists of an aluminum rail that retains the costs as a result
magnetic tape and a carriage with runners that guides the sensor — Minimum stock holding times because concept is universal,
head accurately. A standard control arm is used for the mechanical even compatible with different sensor heads
connection. — Mounting aid for easy installation of the magnetic tape
Sensor guide Guide rail

for slide carriage
Ordering code
Part number BML-RO1-M_ _ _

Features

Anodized aluminum

Mounting holes available

Alternative mounting using lateral groove and brackets
Side by side installation using mounting brackets
Maintenance-free dry operation

Free of lubricants

Suitable for all linear tapes

Version for retaining slide carriages BML-CO1 or BML-C02

25 60

8.5
4.5

Ordering example: aluminum rail
BML-RO1-M_ _ _

Length in cm, max. 300
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Accessories
Sensor guide

Accessories Mounting guide Brackets Control arm
Ordering code BAMO1L9 BAMO1JL
\ Part number BML-Z0010 BML-Z0008 BTL2-GS10-_ _ _ _-A
Version for mounting the for side mounting for connecting the slide carriage to the machine
magnetic tape with of the rail as well as
maximum precision on transition points
Nominal stroke
|._26 22
& 2 AL ——
X Q | ™~ N 0ooo
Pany © oo EFHFE —H-— — — — — — — -+
\\ - it )
/ * \\ V5 DIN 994 K ﬁﬂiﬁ Magnet rings
Q5H7, DIN 648 5 - Counter displays
1865 & Sensor guide
- 10 10
o ¥ ™ ™ ~ Technical
® ~g — T selection guide
Q -]/
\ Adjustment range -5 mm
Slide carriage Slide carriage
for sensors BML-S2B, BML-S2E, BML-S1C for sensors BML-S1F
BMLO1FR BMLO1FJ
BML-CO1 BML-C02
— Aluminum — Aluminum

Fully assembled with runners and connection for control arm
Connection for drag chains available

Maintenance-free dry operation

Free of lubricants

Fully assembled with runners and connection for control arm
Connection for drag chains available

Maintenance-free dry operation

Free of lubricants

for retaining sensors BML-S2B, BML-S1C or BML-S2E for retaining sensor BML-S1F
P
& of
<
S e
| — ! E—
18
5 8 0. 8 %
o %
\%C\ | 2 ar
fe 4
28 [l eees | >« S Zs
\ | | J % I
%
25 24
124.7 124.7
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Accessories
Technical selection guide

The BML system allows precision adaptation to the relevant
application. Balluff offers a technical selection guide that provides
valuable assistance.

Selecting a suitable controller

Each sensor with a digital output signal has a characteristic minimum
edge separation gap that the higher level controller must reliably
detect. We therefore recommend selecting a controller with a count-
ing frequency that is higher than the theoretically calculated counting
frequency.

Maximum traverse speed, resolution and edge separation

Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 - Web : http: www.audin.fr - Email : info@audin.fr

Please use the following formula to select a suitable controller:

1
min. edge separation

Counting frequency of controller >

Example: If the sensor has a minimum edge separation gap of 1ps,
then a controller capable of detecting a frequency of at least 1 MHz
must be selected based on the above formula.

The following tables show the relationship between the selected resolution of the sensor head, the minimum edge separation and the

potential traverse speed:

Sensors from the S1A/S1F series: system accuracy up to 10 ym

V__ in accordance with edge separation and resolution

max

min. edge separation Mechanical resolution

D 1pum E 2pum F 5pum G 10 um
D 012ps 5m/s 10 m/s 20 m/s 20 m/s
E 029ps 2m/s 4 m/s 10 m/s 10 m/s
F 0.48 ps 1m/s 2 m/s 5.41 m/s 5.41 m/s
G 1us 0.65 m/s 1.3 m/s 2.95 m/s 2.95 m/s
H 2uyus 0.3 m/s 0.6 m/s 1.54 m/s 1.54 m/s
K 4uyus 0.15 m/s 0.3 m/s 0.79 m/s 0.79 m/s
L 8 us 0.075 m/s 0.15 m/s 0.34 m/s 0.34 m/s
N 16us 0.039 m/s 0.079 m/s 0.19 m/s 0.19 m/s
P 24upus 0.026 m/s 0.052 m/s 0.13m/s 0.13 m/s
Table 1: Selection guide for maximum traverse speed of S1A/S1F series.
Sensors from the S2B/S2E series: system accuracy up to 50 pym
V. .. inaccordance with edge separation and resolution
min. edge separation Mechanical resolution
F 5um G 10 um H 25 um K 50 um
D 0.12us 20 m/s 20 m/s 20 m/s 20 m/s
E 0.29 us 10 m/s 20 m/s 20 m/s 20 m/s
F 0.48 s 5m/s 10 m/s 20 m/s 20 m/s
G 1us 3.25 m/s 6.5 m/s 14.75 m/s 14.75 m/s
H 2ups 1.5m/s 3m/s 7.7 m/s 7.7 m/s
K 4ups 0.75 m/s 1.5m/s 3.95 m/s 3.95 m/s
L 8 us 0.375 m/s 0.75 m/s 1.7 m/s 1.7 m/s
N 16 ps 0.195 m/s 0.395 m/s 0.95 m/s 0.95 m/s
P 24 us 0.183 m/s 0.26 m/s 0.65 m/s 0.65 m/s
Table 2: Selection guide for maximum traverse speed of S2B/S2E series.
Sensors from the S2B/S2E series: system accuracy up to 100 pm
V. .. inaccordance with edge separation and resolution
min. edge separation Mechanical resolution
L 100 upm M 200 pm N 500 um P 1000 um R 2000 pm
M 10ps 8 m/s 10 m/s 10 m/s 10 m/s 10 m/s
R 0.29yus 0.9 m/s 1.8 m/s 4.2 m/s 8.8 m/s 10 m/s

Table 3: Selection guide for maximum traverse speed of S1C series.
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Rotary applications

The BML system allows precision adaptation of rotary tapes to the
relevant application.

Balluff offers a technical selection guide for rotary systems that pro-
vides valuable assistance.

Sensors from S1A/S1F series

b : http: www.audin.fr - Email : info@audin.fr

Accessories
Technical selection guide

Determining the pulses per rotation

The number of required pulses per rotation varies depending on the
application. which determines the resolution of the sensor head and
the diameter of the magnetic ring.

Pulses/revolution with 4-way evaluation

& External magnetic ring

Sensor head resolution 72 mm
D=1pm 228000
E=2pum 114000
F=5pum 45600
G=10pm 22800

Table 4: Selection guide for magnetic rings from the S1A/S1F series

Sensors from S2B/S2E series

Pulses/revolution with 4-way evaluation

& External magnetic ring

Sensor head resolution 31 mm
F=5um 20000
G=10pum 10000
H=25um 4000
K =50 pum 2000

Table 5: Selection guide for magnetic rings from the S2B/S2E series

Sensors from S1C series

Pulses/revolution with 4-way evaluation

& External magnetic ring

Sensor head resolution 31 mm
L =100 pm 1000
M = 200 um 500

N =500 pm 200

P = 1000 um 100

R = 2000 pm 50

Table 6: Selection guide for magnetic rings from the S1C series

Maximum speed

The BML system enables the detection of rotary movements. The
speed and the diameter of the magnetic ring determine the speed of
the ring on the sensor head.

The maximum traverse speed that the sensor can detect influences
the selection of the resolution and edge separation of the sensor
head. A maximum speed is then calculated using the following
formula:

60 x max. traverse speed (m/s)

Max. =
ax. speed (rpm) 1 x magnetic ring diameter (m)

Refer to tables 1 to 3 for information on the maximum traverse
speed. When selecting a maximum speed for the application, we
recommend using a value 10 % lower than this value.

B www.balluff.com

75 mm 122 mm
238000 384000
119000 192000
47600 76800
23800 38400
49 mm 72 mm
32000 46000
16000 23000
6400 9200
3200 4600
49 mm 72 mm
1600 2300
800 1150
320 460
160 230

80 115
Example:

You are using a BML-S2B sensor with a resolution of 5 um (F)

and a minimum edge separation of 1us (G). For this sensor, a maxi-
mum traverse speed of 3.25 m/s is calculated using Table 2.

If the magnetic ring diameter is 48 mm = 0.048 m, a speed of
1293 rpm can be achieved using the formula. With consideration
for the reduced value, the speed should not exceed 1164 rpm.

L]
0ooo

Magnet rings
Counter displays
Sensor guide

Technical
selection guide
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Alphanumeric Directory

BML
Part number Ordering code Page
BDD 610-R3Q3-0-_ _-N-00 41
BDD 611-R_Q4-0-_ _-N-00 41
BDD 6_2-R_Q4-0-_ _-N-00 41
BKS-S184-PU-_ _ 25
BML-AO13-T_ _ _ _ 24
BML-CO1 BMLO1FR 43
BML-C02 BMLO1FJ 43
BML-M02-134-A3-M0100-R0025/0000 22
BML-M02-145-A0-M0100-R0025/0000 32
BML-M20-140-A0- M031/021-R0 BMLOO2L 37
BML-M20-140-A0- M048/037-R0 BML002M 37
BML-M20-140-A0- M072/054-R0 BMLOO2N 37
BML-M20-140-A0- M072/054-R1 BMLO0028 38
BML-M20-130-A0- M072/054-R0 BMLO02K 38
BML-M21-140-A0-M048/006-R0 BMLOO2R 36
BML-M22-140-A0-M031/016-R0 BMLO02T 36
BML-M30-130-A0-M122/090-R0 BMLO1EW 39 .
BML-M31-130-A0-M075/060-R0 BMLO1KM 39 ;
BML-RO1-M_ _ _ 42
BML-S1A1-A62Z-M310-90-S184 BMLO0002 18
BML-S1A1-Q61D-M320-F0-S184 BMLO0005 18
BML-S1A_-A62Z-M3 _ _-90-_ _ _ _ 19
BML-S1A_-Q61_-M3 _ - 0-_ _ _ _ 19 Object Detection
BML S1C0-Q53L-M400-M0-KA05 30 — BES Inductive sensors
BML-S1C0-Q53_-M400-_0-KA_ _ 31 — BMF Sensors for
BML-S1F1-A62Z7-M310-90-KA02 BML0019 20 pneumatic cylinders
BML-S1F1-Q61D-M310-FO-KA05 BMLOO1A 20 — BMF Magnetic field sensors
BML-S1F2-A627-M310-90-KA05 BMLO001 20 — BCS Capacitive sensors
BML-S1F_-A62Z-M3_ _-20-_ _ 21 — BUS Ultrasonic sensors
BML-S1F_-Q61_-M3_ _-_0-_ _ 21 — BSP Pressure sensors
BML-S2B0-Q53F-M410-D0-KA05 28 — BOS Photoelectric sensors
BML-S2B0-Q_ _ _-M4_ _- 0-_ _ _ _ 29 — BFB Fiber optic devices
BML-S2E0-Q53G-M410-P0-KA05 BMLO0OJC 28 — BGL Through-beam fork sensors
BML-S2E0-Q61F-M410-G0-KA05 BMLOO1E 28 — BOWA Dynamic optical
BML-S2E0-Q_ _ _-M4_ - 0-_ _ _ _ 29 windows
BML-Z0002 BAMO0138 24 — BLG Light grids
BML-Z0005 BAMO11W 24 — BKT Contrast sensors
BML-Z0010 BAMO1L9 43 — BLT Luminescence sensors
BML-Z0008 BAMO1JL 43 — BFS Color sensors
BTL2-GS10-_ _ _ _-A 43 — BNS Mechanical single and
| multiple position switches

— BNS Inductive single and
multiple position switches

Take advantage of the broad
performance spectrum from
Balluff. And profit from
maximum precision, even

in difficult areas.

Balluff stands for comprehensive
systems from a single source,
continuous innovation, the most
modern technology, highest
quality and greatest reliability
and prides itself on distinctive
customer orientation, custom-
tailored solutions, fast worldwide
service and outstanding ap-
plication assistance. In short: for
reliable, expert partnership.

46 | BALLUFF



AUDIN - 8, avenue de la malle - 51370 Saint Brice Courcelles
Tel : 03.26.04.20.21 - Fax : 03.26.04.28.20 'b : http: www.audin.fr - Email : info@audin.fr

Intelligent Sensor Solutions
The whole product range for your needs

PR

Linear Position Sensing Industrial Identification Industrial Networking and Mechanical Accessories
— BTL Micropulse transducers — BIS Industrial RFID systems Connectivity — Holders and fastening
— BML Magnetic linear — BVS Vision sensors - BCC Connectors and systems

encoder system connection cables — BMS Mounting system
— BDG Incremental encoders — BPI Passive splitter boxes
— BRG Absolute encoders — BNI Active splitter boxes
— BIW Inductive linear — |O-Link

position sensors — BIC Inductive couplers
— BAW Inductive — Bus systems

distance sensors — Wireless
— BIL Magneto-inductive — Electrical devices

position sensors

— BOD Photoelectric
distance sensors

— BUS Ultrasonic sensors

BALLUFF
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Worldwide Sales

Headquarters

Germany

Balluff GmbH
Schurwaldstrasse 9
73765 Neuhausen a.d.F.
Phone +49 7158 173-0
Fax +49 7158 5010
balluff@balluff.com

Subsidiaries and
Representatives

Argentina

Nortécnica S.R.L

103 — Heredia 638
B1672BKD

Villa Lynch — San Martin
Pcia. de Buenos Aires
Phone +54 11 47573129
Fax +54 11 47571088
info@nortecnica.com.ar

Australia

Balluff-Leuze Pty. Ltd.
12 Burton Court
Bayswater VIC 3153
Phone +61 397 204100
Fax +61 397 382677
sales@balluff.com.au

Austria

Balluff GmbH
Industriestrasse B16
2345 Brunn am Gebirge
Phone +43 2236 32521-0
Fax +43 2236 32521-46
sensor@balluff.at

Belarus
Automaticacentre OOO.
Nezavisimosti Av. 185,
Block 19, Office 3
220125 Minsk

Phone +375 17 2181713
Fax +375 17 2181798
balluff@nsys.by

Belgium

Balluff bvba

Researchpark Haasrode 1820
Interleuvenlaan 62,

3001 Leuven

Phone +32 16 397800

Fax +32 16 397809
info.be@balluff.be

Brazil

Balluff Controles
Elétricos Ltda.

Rua Francisco Foga, 25
Distrito Industrial

CEP 13280.000

Vinhedo - Sao Paulo
Phone +55 19 38769999
Fax +55 19 38769990
balluff@balluff.com.br

Bulgaria

BPS AG

41, Nedelcho Bonchev St.
1528 Sofia

Phone +359 2 9609875
Fax +359 2 9609896
bps@bps.bg

Canada

Balluff Canada Inc.

2840 Argentia Road, Unit 2
Mississauga, Ontario L5N 8G4
Phone +1 905 816-1494
Toll-free 1-8 00-927-9654

Fax +1 905 816-1411
balluff.canada@balluff.ca

BALLUFF
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Chile

Balluff Controles
Elétricos Ltda.,
Brazil

China

Balluff (Shanghai) Trading Co. Ltd.
Room 337, Xinxing Building

2005 Yanggao Rd. North

200131 Shanghai

Tel. +86 21 51698788, 50644131
Fax +86 21 50644131, 22818067
info@balluff.com.cn

Columbia
Balluff Controles
Elétricos Ltda.,
Brazil

Croatia

HSTEC d.d.

Zagrebacka 100

23000 Zadar

Phone +385 23 205-405
Fax +385 23 205-406
info@hstec.hr

Czech Republic

Balluff CZ, s.ro
Peluskova 1400

198 00 Praha 9 - Kyje
Phone +420 281 000 666
Fax +420 281 940066
obchod@balluff.cz

Denmark

Balluff ApS

Abogade 15

8200 Arhus N

Phone +45 70 234929
Fax +45 70 234930
info.dk@balluff.dk

Egypt

EGEC Taksym El Kodah-smouha
24 St. El Helal El Ahmer
Alexandria

Phone +20 3 4299771

Fax +20 3 4261773
info@egecgroup.com

Finland

Murri Paakonttori
Koukkukatu 1

15700 Lahti

Phone +358 3 8824000
Fax +358 3 8824040
myynti@murri.fi

France

Balluff SAS

ZI Nord de Torcy-Bat 3

Rue des Tanneurs — BP 48
77201 Marne La Vallée Cedex 1
Phone +33 1 64111990

Fax +33 1 64111991
info.fr@balluff.fr

Greece

S. NAZOS S.A.

10 KLM Thessalonikis-Kilkis
P.O. Box 57008
Thessaloniki

Phone +30 2310 462120
Fax +30 2310 474079
parasxos@nazos.gr

Hong Kong

Sensortech Company

No. 43, 18th Street

Hong Lok Yuen,

Tai Po, NT

Phone +852 26510188
Fax +852 26510388
sensortech@netvigator.com

Hungary

Balluff Elektronika Kift.
Pépai Ut. 55.

8200 Veszprém

Phone +36 88 421808
Fax +36 88 423439
saleshu@balluff.hu

India

Balluff India

405 Raikar Chambers
Deonar Village Road,
Govandi, Mumbai 400088
Phone +91 22 67551646
Fax +91 22 67973257
balluff@balluff.co.in

Indonesia

PT. Multiguna Cemerlang

Bumi Serpong Damai Sektor XI
Multipurpose Industrial Building
Block H 3-31

Serpong Tangerang

15314 Banten

Phone +62 21 75875555

Fax +62 21 75875678
sales_bsd@multigunacemerlang.com

Israel

Ancitech Ltd.

19, Hamashbir St.
Industrial Zone Holon
58853 Holon

Phone +972 3 5568351
Fax +972 3 5569278
nissim@ancitech.com

Italy

Balluff Automation S.R.L.
Via Morandi 4

10095 Grugliasco, Torino
Phone +39 11 3150711
Fax +39 11 3170140
info.italy@balluff.it

Japan

Balluff Co., Ltd.

Ishikawa Bldg. 2nd FI.
1-5-5 Yanagibashi, Taito-Ku
Tokyo 111-0052

Tel. +81 03 5833-5440

Fax +81 03 5833-5441
info.jp@balluff.jp

Kazakhstan

elcos electric control systems
2A, Molodezhniy Str. 3D
block O., offices 318-319
050061 Almaty

Phone +7 727 3340536

Fax +7 727 3340539
info@elcos.kz

Lithuania

UAB Interautomatika
Kestucio 47

08127 Vilnius

Phone +370 5 2607810
Fax +370 5 2411464
andrius@interautomatika. lt

Malaysia

Sumber Engineering (M) Sdn. Bhd.
20T 558 Jalan Subang 6

077 Persiaran Subang,

Sungai Penaga Industrial Parc
47500 Subang Jaya, Selangor
Phone +60 3 56334227

Fax +60 3 56334239
louis@sumbersarana.com

Team Automation Systems (M) Sdn. Bhd.
No. 26, 1st Floor, Jalan TTC 23,
Taman Teknologi Cheng,

75250 Melaka

Phone +60 6 3366223

Fax +60 6 3368223
sales@teamtas.com.my

Mexico

Balluff de México S.A. de C.V.
Prol. Av. Luis M. Vega #109
Col. Ampliacién Cimatario
C.P. 76030

Queretaro, Qro.

Phone +52 442 2124882

Fax +52 442 2140536
balluff.mexico@balluff.com

Netherlands

Balluff B.V.
Kempenlandstraat 11H
5262 GK Vught

Phone +31 73 6579702
Fax +31 73 6579786
info.nl@balluff.nl

New Zealand
Balluff-Leuze Pty. Ltd.,
Australia

Norway

Primatec as
Lillesandsveien 44
4877 Grimstad

Phone +47 37 258700
Fax +47 37 258710
post@primatec.no

Philippines

Technorand Sales Corporation
8083 Wilshire Annapolis Plaza,
No. 11 Annapolis Street,

San Juan, Metro Manila 1500
Phone +63 2 7245006

Fax +63 2 7245010
techno@compass.ph

Poland

Balluff Sp. z 0.0.

Ul. Muchoborska 16
54-424 Wroctaw

Phone +48 71 3384929
Fax +48 71 3384930
balluff@balluff.pl

Portugal

LA2P Lda.

Rua Teofilo Braga, 156 A

Escrit. F — Edificio S. Domingos
Cabeco Do Mouro

2785-122 S. Domingos De Rana
Phone +351 21 4447070

Fax +351 21 4447075
la2p@la2p.pt

Romania

East Electric s.r.l.

256 Basarabia Blvd.
030352 Bucuresti
Phone +40 31 4016301
Fax +40 31 4016302
office@eastelectric.ro
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Russia

Balluff OO0

M. Kaluzhskaja Street 15
Building 17, Office 500
119071 Moscow

Tel. +7 495 78071-94
Fax +7 495 78071-97
balluff@balluff.ru

Serbia

ENEL d.o.o.

Ul. Vasilja Paviovica 10
14000 Valjevo

Phone +381 14 291161
Fax +381 14 244641
enelva@ptt.rs

Singapore

Balluff Asia Pte. Ltd.
BLK 1004 Toa Payoh
Ind. Park

Lorong 8, #03-1489
Singapore 319076
Phone +65 62524384
Fax +65 62529060
balluff@balluff.com.sg

Slovakia

Balluff Slovakia s.r.o.
Blagoevova 9

85104 Bratislava

Phone +421 2 67200062
Fax +421 2 67200060
info@balluff.sk

Slovenia

Senzorji SB d.o.o.,

Proizvodnija,

trgovina in storitve d.o.o.
Livadna ulica 1

2204 Miklavz na Dravskem polju
Phone +386 2 6290300

Fax +386 2 6290302
senzorji.sb@siol.net

B www.balluff.com
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Worldwide Sales

Spain

Balluff S.L.

Edificio Forum SCV

Planta 5°, Oficina 4°
Carretera Sant Cugat a Rubi
KmO1, 40-50

08190 Sant Cugat del Vallés
Barcelona

Phone +34 93 5441313

Fax +34 93 5441312
info.es@balluff.es

South Africa
PAL Distributers CC
P.O. Box 211

Randburg, 2125 Johannesburg

Phone +27 11 7814381
Fax +27 11 7818166
pal@polka.co.za

South Korea

Mahani Electric Co. Ltd.
792-7 Yeoksam-dong
Gangnam-ku

Seoul 135-080

Phone +82 2 21943300
Fax +82 2 21943397
yskim@hanmec.co.kr

Sweden

Balluff AB

Industrivagen 2

43361 Savedalen
Phone +46 31 3408630
Fax +46 31 3409431
info.se@balluff.se

Switzerland

Balluff Sensortechnik AG
Riedstrasse 6

8953 Dietikon

Phone +41 43 3223240
Fax +41 43 3223241
sensortechnik@balluff.ch

Taiwan

Canaan Electric Corp.
6F-5, No. 63 Sec. 2

Chang An East Road
10455 Taipei

Phone +886 22 5082331
Fax +886 22 5084744
sales@canaan-elec.com.tw

Thailand

Compomax Co. Ltd.

16 Soi Ekamai 4,
Sukhumvit 63 Rd.
Prakanongnua, Vadhana,
Bangkok 10110

Phone +66 2 7269595
Fax +66 2 7269800
info@compomax.co.th

Turkey

Balluff Sensor Otomasyon
Sanayi Ve Ticaret Ltd. Sti.
Perpa Ticaret Is Merkezi

A Blok, Kat 1-2-3

No: 0013-0014

34381 Okmeydani/lstanbul
Phone +90 212 3200411
Fax +90 212 3200416
balluff@balluff.com.tr

Ukraine

Micronlogistik Ltd

Ul. Promyischlennaya Street 37
65031 Odessa

Phone +380 48 7781278

Fax +380 48 2358760
info@balluff-ua.com

United Kingdom and Ireland
Balluff Ltd.

4 Oakwater Avenue

Cheadle Royal Business Park
Cheadle, Cheshire SK8 3SR
Phone +44 161 282-4700

Fax +44 161 282-4701
sales@balluff.co.uk

USA

Balluff Inc.

8125 Holton Drive
Florence, KY 41042-0937
Phone +1 859 727-2200,
Toll-free 1-800-543-8390
Fax +1 859 727-4823
balluff@balluff.com

Venezuela
Balluff Controles
Elétricos Ltda.,
Brazil
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Linear Position Sensing

Sensor Product Line

Inductive sensors BES DC 3-/4-wire
Inductive sensors BES DC 2-wire

Inductive sensors BES AC/DC

Inductive sensors BES with special properties
Sensors for pneumatic cylinders BMF
Magnetic field sensors BMF

Capacitive sensors BCS

Ultrasonic sensors BUS

Pressure sensors BSP

Photoelectric Product Line

Diffuse energetic BOS with fore- and background suppression
Retro-reflective sensors BOS

Through-beam sensors BOS (emitter/receiver)
Fiber optic devices BFB

Through-beam fork sensors BGL

Dynamic optical windows BOWA

Light grids BLG

Contrast sensors BKT

Luminescence sensors BLT

Color sensors BFS

Photoelectric distance sensors BOD

Mechanical Product Line

Mechanical multiple and single position switches

Mechanical multiple and single position switches to DIN EN 60204-1/VDE 0113
Mechanical multiple and single position switches with forced opening
Mechanical multiple and single position switches with quick-change plunger unit
Inductive multiple and single position switches

Inductive multiple and single position switches with extended switching distance
Mechanical wireless position switches

Mixed assembly multiple position switches

P A A O

Industrial Identification

Linear Position Sensing Product Line
Micropulse® transducer BTL Profile series
Micropulse® transducer BTL AT series
Micropulse® transducer BTL Rod series
Micropulse® transducer BTL Compact Rod series
Micropulse® processors, BUS interfaces
Magnetic linear encoder system BML
Incremental and absolute encoders BDG/BRG
Inductive linear position sensor BIW

Inductive distance sensors BAW
Magneto-inductive position sensors BIL
Photoelectric distance sensors BOD
Ultrasonic sensors BUS

/@8 -4 29 73

Industrial Networking and Connectivity

Industrial Identification
Industrial RFID systems BIS C
Industrial RFID Systems BIS L
Industrial RFID systems BIS M
Industrial RFID systems BIS S
Vision sensor BVS

b o millsl &

Mechanical Accessories

Industrial Networking and Connectivity
Connectors and cables BCC

Passive splitter boxes BPI

Active splitter boxes BNI

10-Link

Remote inductive transmission systems
Inductive couplers BIC

Bus systems

Wireless

Electrical devices

-~ @
“;:\g !‘,@ﬁ, %

B www.balluff.com

Mechanical Accessories
Holders and fastening systems
Mounting system BMS

Please check and send fax!

BALLUFF

sensors worldwide

Fax +49 7158 173-299
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sensors worldwide

Object Detection

Linear Position Sensing

Industrial Identification
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Industrial Networking and Connectivity

Mechanical Accessories

Balluff GmbH
Schurwaldstrasse 9
73765 Neuhausen a.d.F.
Germany

Phone +49 7158 173-0
Fax +49 7158 5010
balluff@balluff.de
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