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1 General information
Intended Use
▪ The product is intended for the applications described in the section Scope of Application. Any use deviat-

ing from this must be approved in writing by Noris Automation GmbH.

▪ The product properties described under Technical Data are decisive for its use. In particular, environmental
conditions must be observed.

Installation, assembly, maintenance and repair work
▪ Installation, assembly, repair and maintenance work must be carried out according to the relevant installa-

tion and maintenance instructions for the individual products to ensure their functionality and to avoid in-
stallation errors and damage.

▪ Installation, assembly, repair and maintenance work may only be performed by qualified personnel in com-
pliance with the associated documentation, especially the safety and warning instructions contained therein.

▪ Please note that a functional test must be carried out after installation, assembly, repair and maintenance
work to ensure the proper functioning of the products.

Suitable tools and equipment
Damaged products or parts must be replaced exclusively with original components or parts from Noris. The
warranty will be void if third-party components are used. Keep the operating manual in a location that is ac-
cessible to all users at all times.

Modification of products
Noris assumes no liability if unauthorised modifications are made to the products.
In such cases, the warranty is also void. Therefore, consult the manufacturer before making any modifications.

Shipping, proper storage and packaging
Products sent for repair must be securely packaged (protected against impacts, moisture, static charge, etc.).
Ensure that products and spare parts are stored correctly. Refer to the instructions in the relevant technical in-
formation for guidance.

Disclaimer
ALL RIGHTS AND TECHNICAL CHANGES RESERVED! We regularly review the contents of our technical doc-
umentation for consistency with our products. However, deviations cannot be ruled out. Noris therefore as-
sumes no liability for the accuracy of the content. Changes and corrections are included in subsequent editions
of the technical documentation.
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1.1 Use of safety and warning notes

 DANGER Warning about the type and source of immediate danger that leads to death or serious
injuries when disregarding the given precautions.

 WARNING Warning about the type and source of danger that may possibly lead to death or serious
injuries when disregarding the given precautions.

 CAUTION Warning about the type and source of danger that may lead to minor injuries when dis-
regarding the given precautions.

NOTICE Warning about the type and source of danger that may lead to material damages when
disregarding the given precautions.
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2 Technical Product description

2.1 Scope of validity
This operating manual applies to the following sensors:

Sensor type Product revision
FAH52 A

FAHD52, FAHQ52 A

FAHI52, FAHJ52 C

FAHY52, FAHZ52 A

FAHS52 A and B (depending on the signal evaluation method)

FAHR52 A

FAHU52 A

Important note on the use of this operating manual and supplementary information

Please note that the sensors are often customised to meet specific customer requirements. This can be identi-
fied by the “-P” type designation. The cable, cable length, connector, etc. described in this operating manual
may differ from the specifications of your particular product. Therefore, for installation, commissioning and op-
eration, the information provided in the customer drawing shall always take precedence. Further details on vari-
ants and customisation options can be found in the respective data sheet.

2.2 Function
The FAH52 and FAHU52 speed sensors enable reliable, contactless detection of rotating objects. Based on the
Hall-effect sensing principle, they precisely capture surface structures such as teeth or grooves. The integrated
sensor electronics convert these measurements into stable, high-quality electrical output signals, ensuring ac-
curate evaluation of rotational speed.

2.3 Area of Application
The flange sensors of this series are specifically designed for harsh environmental conditions. The system has
proven itself numerous times in railway technology, which is subject to strong mechanical influences such as vi-
brations, stone impacts, dust, and recurring electromagnetic interference.

Suitable scan objects:

Ferromagnetic components, such as:

▪ Gears with various tooth shapes

▪ Screw heads, holes, grooves
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2.4 Scope of delivery
The scope of delivery of your product may differ from the details below.

The scope of delivery is individually tailored to your requirements. Additionally, parts of the delivery are de-
pendent on other factors, such as the number of mounting clamps depending on the cable length, and the size
of the mounting clamps depending on the cable diameter.

The standard scope of delivery includes:

▪ Speed sensor with protective cap and connection cable or plug

▪ 2 screws, each with a plain washer, for mounting the speed sensor

Available Documentation: The general technical documentation for our sensors (data sheets, operating manu-
als, approvals, etc.) is available for download on our website www.noris-group.com. The customer drawings
for your sensor are available from our sales department (sales@noris-group.com). Available for the series 52
are:

▪ Data sheets for the respective product types

▪ Common operating manual for the FAH52 and FAHU52 types

▪ Customer drawing for your sensor

2.5 Product storage
Note the following storage instructions to avoid damage:

▪ Store the product in its original packaging.

▪ Protect the product from moisture and dust. For long-term storage, additional precautions must be taken to
protect the connectors from moisture and dust.

▪ Also, observe the storage temperature specified in the technical data.

▪ When disassembling, replace the protective cap on the sensor to prevent damage to the measurement sur-
face.

http://www.noris-group.com
mailto:sales@noris-group.com
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3 Signal outputs
FAH52 output signals for each type
Type Signal output Signal form

H
1 square wave signal 
as voltage output

HJ
1 square wave signal
as current output

HZ
2 square wave signals 
as voltage output 
Q2 to Q1 phase shift of 90°

HD

2 square wave signals
as voltage output
Q2 to Q1 phase shift of 90°
outputs galvanically isolated

HI

2 square wave signals 
as current output
Q2 to Q1 phase shift of 90°
outputs galvanically isolated

HQ

2 square wave signals + 2 inverted square wave sig-
nals
as voltage output
Q2 to Q1 phase shift of 90°

HR

2 square wave signals + 2 inverted square wave sig-
nals
as voltage output 
Q2 to Q1 phase shift of 90°
outputs galvanically isolated
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Type Signal output Signal form
HS 2 square wave signals

as voltage output
Q2 to Q1 phase shift of 90°

and a status signal:

- as direction of rotation signal DR or

- as standstill signal SS or

- as 7 V DC status level of Q1 and Q2 during stand-
still

- as 7 V DC status level of Q1 and Q2 during stand-
still and an additional standstill signal SS
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FAHU52 output signals for each type
Type Signal outputs Signal form
FAHU52[..]-U01 Four galvanically isolated square wave signals,

Q1 to Q2 and Q3 to Q4 phase shift by 90°

Type –U01: Voltage output
Type –U11: Current output

Q1

Q2

Q3

Q4
t

90°

90°

FAHU52[..]-U11

FAHU52[..]-U02 Two square wave signals + two galvanically
isolated square wave signals, Q1 to Q2 and Q3
to Q4 phase shift by 90°

Type –U02: Voltage output
Type –U12: Current output

Q1

Q2

Q3

Q4
90° t

90°

FAHU52[..]-U12

FAHU52[..]-U03 Two galvanically isolated measuring systems
each with two square wave signals, Q1 to Q2
and Q3 to Q4 phase shift by 90°

Type –U03: Voltage output
Type –U13: Current output

Q1

Q2

Q3

Q4

90°

90° t

FAHU52[..]-U13
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Type Signal outputs Signal form
FAHU52[..]-U21 Four galvanically isolated square wave signals,

Q1 to Q2 and Q3 to Q4 phase shift by 90°

Q1, Q2 with voltage output
Q3, Q4 with current output

Q1

Q2

Q3

Q4
t

90°

90°

FAHU52[..]-U22 Two square wave signals + two galvanically
isolated square wave signals, Q1 to Q2 and Q3
to Q4 phase shift by 90°

Q1, Q2 with voltage output
Q3, Q4 with current output

Q1

Q2

Q3

Q4
90° t

90°

FAHU52[..]-U23 Two square wave signals + two galvanically
isolated square wave signals, Q1 to Q2 and Q3
to Q4 phase shift by 90°

Q1, Q2 with current output
Q3, Q4 with voltage output

Q1

Q2

Q3

Q4
90° t

90°

FAHU52[..]-U24 Two galvanically isolated measuring systems
each with two square wave signals, Q1 to Q2
and Q3 to Q4 phase shift by 90°

Q1, Q2 with voltage output
Q3, Q4 with current output

Q1

Q2

Q3

Q4

90°

90° t
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4 Speed sensor design
Installed dimensions

1 Locating pin ISO 8752-3

2 O-ring 21x2.5

3 Cable outlet

L1 Nominal length

D Sensor tube diameter

H Nominal height

Dimensions in mm are nominal values unless a toler-
ance is specified.

Detailed information on dimensions and geometry is
contained in our customer drawings, which are avail-
able from our sales department upon request.

Connection outlet straight, lateral

Drilling pattern (view from above)

Recommended fastening:
Hexagon socket screw ISO 4762 M8x20 with plain
washer ISO 7089-8
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4.1 Connection

Cable, core assignment

2-core cable Ø 4.6 mm with cable gland IP66, IP68

Core FAHJ52

BN +UB

WH Q

S Shield

4-core cable Ø 7 mm with cable gland IP66, IP68

Core FAH52 FAHZ52 FAHS52 FAHI52

BN +UB +UB +UB +UB1

GN -UB (0 V) -UB (0 V) -UB (0 V) +UB2

WH Q Q1 Q Q1

YE n.c. Q2 DR Q2

S Shield Shield Shield Shield

6-core cable Ø 7 mm with cable gland IP66, IP68

Core FAHD52 FAHQ52 FAHS52 FAHS52

BN +UB1 +UB +UB +UB

GN -UB1 (0 V) -UB (0 V) -UB (0 V) -UB (0 V)

WH Q1 Q1 Q1 Q1

YE Q2 Q2 Q2 Q2

GY -UB2 (0 V) Q1 DR n.c.

PK +UB2 Q2 n.c. SS

S Shield Shield Shield Shield

8-core cable Ø 8 mm with cable gland IP66, IP68

Core FAHR52

BN +UB1

GN -UB1 (0 V)

WH Q1

YE Q1

GY Q2

PK Q2

BU -UB2 (0 V)

RD +UB2

S Shield

For the connection of FAHU52 sensors, the customer drawing must always be observed; the same applies to
our customer-specific “P-types.”
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Connector, pin assignment

Round connector M12×1 according to EN 61076, IP65, IP67

Nib

3

5

1

2

4

Pin FAH52 FAHZ52 FAHS52

1 +UB +UB +UB

2 n.c. Q2 DR

3 -UB (0V) -UB (0V) -UB (0V)

4 Q Q1 Q

5 Shield Shield Shield

Note:
Mating plug available as accessory (ZL4-2A)

4.2 Cable protection

Type Application and properties Environmental resistance

XGT
textilerubber

Rubber protective hose re-
inforced with textile braid

Unprotected outdoor area with ex-
treme environmental exposure (IP66,

IP68, IP69)

Excellent resistance to stone chip-
ping, abrasive sand, icing, etc. Ro-

bust against high-pressure jet water.

Mechanics +++

Weather conditions +++

Polar cold ++

UV and ozone +++

XP
poly 
amid

Multilayer polyamide cor-
rugated conduit

Unprotected outdoor area with severe
environmental exposure (IP66, IP68)

Robust against stone chipping, for ex-
ample. Flexible with excellent reverse

bending resistance

Mechanics ++

Weather conditions +++

Polar cold ++

UV and ozone +++

XV 2-layer
sheath

Reinforced silicone cable
sheath

Unprotected outdoor area with severe
environmental exposure (IP66, IP68)

Robust against stone chipping, for ex-
ample. Flexible with excellent reverse
bending resistance, even at extremely

low temperatures.

Mechanics ++

Weather conditions +++

Polar cold +++

UV and ozone ++

X no 
pro-

tection

Without cable protection

Protected indoor and outdoor areas
with moderate environmental expos-

ure (IP66, IP68)

Mechanics +

Weather conditions ++

Polar cold +

UV and ozone ++
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5 Technical Data
Electric properties of 1-/2-channel sensors (FAH52)
Electrical connection
Supply voltage FAH52, FAHZ52, FAHQ52, FAHS52: 9 V ... 32 V DC 

FAHD52, FAHR52: 2 x 9 V ... 32 V DC 
FAHJ52: 9 V ... 30 V DC 
FAHI52: 2 x 9 V ... 30 V DC

Nominal voltage 15 V DC and 24 V DC per measuring channel

Galvanic isolation FAHD52, FAHI52, FAHR52

Current consumption FAH52: < 10 mA (without output current)
FAHZ52, FAHQ52, FAHS52: < 20 mA (without output current) 
FAHD52, FAHR52: 2 x < 10 mA (without output current) 
FAHJ52, FAHI52: see output level

Reverse voltage protection Yes

Overvoltage protection Yes

Short circuit protection Yes

Recommended cable
length

< 100 m

Cable Cross-section 0.33 mm², shielded

Electrical output
Measuring channels FAH52, FAHJ52: 1 measuring channel

FAHZ52, FAHQ52, FAHS52: 2 measuring channels 
FAHD52, FAHI52, FAHR52: 2 galvanically isolated measuring channels

Output signal FAH52, FAHJ52: 1 square wave signal
FAHZ52, FAHD52, FAHI52: 2 square wave signals 
FAHQ52, FAHR52: 2 square wave signals, 2 inverted square wave signals 
FAHS52: 2 square wave signals and 1 status signal (direction of rotation or stand-
still)

Output driver Voltage output: Push-pull output stage 
Current output: Current regulator

Output level High Voltage output: ≥ +UB - 1.6 V at 15 V DC, 10 mA 
Current output: 14 mA +/- 10% at 15 V DC, RB = 470 Ω

Output level Low Voltage output: ≤ 0.8 V at 15 V DC, 10 mA 
Current output: 7 mA + 20% at 15 V DC, RB = 470 Ω

Output current Voltage output: Load max. 50 mA, Sink max. 50 mA 1

Internal resistance Ri Voltage output: 45 Ω +/- 20%

Output load RB Current output: max. 500 Ω at 15 V DC, max. 620 Ω at 24 V DC; min. 30 Ω

Slew rate Voltage output: ≥ 10 V/μs
Current output: ≥ 1 mA/μs

1 The total of the currents of all outputs may not exceed 100 mA.
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Electric properties of 3-/4-channel sensors (FAUH52)
Electrical connection
Supply voltage 9 V ... 32 V DC for all measuring channels with voltage signal

9 V ... 30 V DC for all measuring channels with current signal

Nominal voltage 15 V DC each measuring channel

Galvanic isolation Varies per type, see section output signal

Current consumption < 10 mA (per measuring channel with voltage signal)

Reverse voltage protection Yes

Overvoltage protection Yes

Short circuit protection Yes

Recommended cable
length

< 100 m

Cable Cross-section 0.33 mm², shielded

Electrical output
Measuring channels 4 measuring channels

Output signal 4 square wave signals

Output driver Voltage signal output: push-pull output stage 
Current signal output: current regulation

Output level High Sensors with voltage signal output: 
≥ +UB - 1.6 V at 15 V DC, 10 mA
Sensors with current signal output:
14 mA +/- 10% at 15 V DC, RB = 470 Ω

Output level Low Sensors with voltage signal output:
Per output: ≤ 0.8 V at 15 V DC, 10 mA 
Sensors with current signal output:
7 mA + 20% at 15 V DC, RB = 470 Ω

Output current Voltage signal output: Load max. 50 mA, Sink max. 50 mA1

Internal resistance Ri Sensors with voltage signal output: 45 Ω

Output load RB Current output: max. 500 Ω at 15 V DC, max. 620 Ω at 24 V DC; min. 30 Ω

Slew rate Voltage output: ≥ 10 V/µs 
Current output: ≥ 1 mA/μs

1 The total of the output currents may not exceed 100 mA.

Common properties of the model series
Signal detection
Measuring principle Hall-effect principle

Frequency range 0 Hz ... 25,000 Hz 2

Scan object Ferromagnetic metal
Gear wheel: according to DIN 867, Module 3 m1 … m3, width ≥ 7 mm
Bore hole: Ø ≥ 5 mm, web ≥ 2 mm, depth ≥ 4 mm
Groove: Ø ≥ 4 mm, web ≥ 2 mm, depth ≥ 4 mm
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Signal detection
Air gap Permitted: 0.2 mm ... 3 mm 

Recommended: 1.0 mm +/- 0.5 mm with m1.5 ... m3 | 0.7 mm +/- 0.4 mm with
m1 ... m1.25

Duty cycle 50% +/- 10%

Phase shift 90° ± 10 % with m1.5 ... m3 | 90° ± 15 % with m1 ... m1.25
2 FAHJ, FAHI: 0 Hz … 20,000 Hz
3 larger modules available on request

Environmental influences
Operating temperature -40 °C … +120 °C

Storage temperature Recommended: -25 °C ... +70 °C (RH 5% … 95%) 
Permitted: -40 °C .... +120 °C

Degree of protection EN 60529: IP66, IP68, IP69 (See also “Connection” section)

Vibration resistance IEC 60068-2-6: 5 g, 20 Hz ... 300 Hz (Sine)
IEC 60068-2-64: 30 g rms, 10 Hz ... 500 Hz (Random) 4

Shock strength IEC 60068-2-27: 100 g, 6 ms 4

Climatic test IEC 60068-2-1, IEC 60068-2-2, IEC 60068-2-30

Immunity IEC 61000-4-2: CD 6 kV, AD 8 kV (ESD)
IEC 61000-4-3: 20 V/m ... 2 GHz, 10 V/m ... 6 GHz (HF - Field)
IEC 61000-4-4: 2 kV (Burst)
IEC 61000-4-5: 0.5 kV L-L, 1 kV L-PE | 1 kV L-L 42 Ω, 2 kV L-PE 42 Ω (Surge)
IEC 61000-4-6: 10 Veff (HF - conducted) 
IEC 60945: 3 Veff

Emission EN 55011: class A

Insulation strength Withstand voltage: 500 V AC, 50 Hz, 1 min, (up to 2.5 kV on request) 

Insulation resistance ≥ 100 MΩ at 500 V DC

Hazard level EN 45545-2: HL1 ... HL3

Other standards EN 50155, EN 50121-3-2, EN 61373 Cat. 3 
IEC 61000-6-2, IEC 61000-6-4, EN 55016

4 only for connection X## cable

Mechanical properties
Material Stainless steel

Mounting Flange housing with screw connections on both sides

Nominal length L1 = 29 mm (20 mm ... 100 mm on request)

Pressure strength 5 bar (measuring surface)
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6 Installation

6.1 Information on avoiding faults and material damage

Sensor Protective Cap / Sensor Contamination

NOTICE Ensure that you only remove the protective cap immediately before installation. Other-
wise, the sensor may be damaged.

The sensor is delivered with a protective cap to shield the measurement surface and
electronics from mechanical and electrical damage.

NOTICE Make sure that the sensor's measurement surface is not contaminated.

Contamination of the measurement surface can lead to signal loss or even damage to
the sensor. Please also refer to the recommendations in the "Maintenance" chapter.

Sensor Mounting

NOTICE Use appropriate tools and do not apply excessive force when mounting the sensor.

The sensor may otherwise be damaged.

Air gap

NOTICE Ensure that the air gap is maintained according to the specifications.

An air gap that is too narrow can cause signal distortion, signal loss, or even damage to
the sensor or the scan object. A too large air gap can lead to signal distortion or signal
loss.

Connection and core assignment
During installation, the information provided in the customer drawings take precedence over this operating
manual.

NOTICE Do not touch electronic parts of the sensor (connector pins, open cable ends, etc.)
without appropriate measures to ground your body (e. g. ESD wristband).

Otherwise electrostatic discharge may damage the sensors’ electronic components.

NOTICE Do not loosen the cable gland.

Otherwise humidity and dust may damage the sensors’ electronic components.

NOTICE The connection are to be made and connector secured exactly as described on the cus-
tomer drawings and in this manual.

Incorrect wiring and incorrectly or inappropriately tightened screw connections can res-
ult in signal loss or damage to the sensor and connection.
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Cable Routing

NOTICE Make sure that the cable is layed out correctly.

Incorrectly layed out connection cables may result in signal loss or damage to the
sensor.

NOTICE Note the minimum cable bending radius when laying the cable (see customer drawing).

Otherwise the connection cable may be damaged.

NOTICE Plan the cable routing carefully

Ensure that suitable mounting clamps are provided according to the installation situ-
ation.

 READ Further information on routing the connection cable can be found in the 
"Notes on Electrical Connection - Cable Routing” chapter.
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6.2 Preparing for installation

6.2.1 Installation notes
Installation-relevant dimensions, threaded holes, etc., can be found in the section on the Speed sensor design.
Detailed sensor dimensions are provided in the customer drawing.

Installation position, definition of the direction
of rotation

1

A

CCW CW

A: Air gap

1: Locating pin

Sensors with 2 or more channels: The locating pin
must be aligned with the direction of rotation of the
gear wheel. The torsion of the flange housing must not
exceed +/- 15°.

When aligning the locating pin as shown, the following
applies:

In the case of a clockwise direction (CW), Q1 precedes
Q2.
In the case of a counter-clockwise direction (CCW), Q1
follows Q2.

With direction of rotation signal DR

For clockwise rotation (CW), DR is a high signal.
For counter-clockwise rotation (CCW), DR is a low sig-
nal.

NOTICE The scanning object must be undamaged to ensure proper functioning

Damaged scanning objects can lead to signal distortion, signal loss, or even damage to
the sensor.
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6.2.2 Checking the mounting holes
Check the mounting holes before installing the sensor.

NOTICE An inadequate mounting hole can lead to signal distortion, signal loss, or even damage
to the sensor.

Therefore, carry out the following steps.

1. Check whether the holes for the two screws to mount the sensor are in the correct position and right size.

2. Check whether the hole for the locator pin is in the correct position and right size.

3. Check the mounting hole for the sensor tube.

➩ The mounting hole must be properly chamfered to avoid damage to the O-ring seal.

➩ The contact surface between the sensor and the mounting surface must be perfectly smooth.

4. Carefully test-mount the sensor into the designated mounting hole. Check the position of the mounting hole
for the screws and the locator pin. Ensure that the sensor lies flat and is flush with the surface of the mount-
ing device.

➨ The check is now complete. You may proceed with the installation.

6.2.3 Preparing tools and resources
Have the following tools and equipment ready for installation:

▪ Torque wrench

▪ Proper screw-wrench

▪ 2 screws (recommended: M8x20), 2 plain washers

▪ Suitable cable clips (Noris can supply suitable cable clips on request)

▪ Grease (e. g. Innotec AS1500)
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6.3 Mounting the speed sensor

NOTICE If the sensor is installed incorrectly or if an incorrect gear module is used, the output
signal, which is phase-shifted by 90°, will be distorted. This will result in incorrect meas-
urements.

Please note that the installation of the sensor is generally direction-dependent. The cor-
rect position is typically determined by the locator pin on the sensor.

6.3.1 Flange sensor

1
2

 1: Prepare flange sensor mounting

2

1

3

3

6 mm

 2: Mounting procedure

Install the sensor according to the following instructions

► Prerequisite: The holes and the scan object have been checked as described earlier.

1. Remove the protective cap from the sensor head.

2. Grease the seal (O-ring) of the sensor head.

3. Carefully insert the sensor tube into the designated installation hole and align the sensor precisely with the
object to be scanned.

➩ The locator pin must sit in the intended hole.

➩ The coverage ratio of the measurement surface to the scan object should be at least 2:3.

4. Ensure that the recommended distance to the scan object is maintained.
Notice:
A too close scanning distance may lead to signal distortion, signal loss or may even damage the sensor and
the scanning object

5. Secure the sensor with the 2 screws and the corresponding plain washers. Tighten the screws with a torque
wrench using a maximum torque of 25 Nm.

➨ The installation is now complete.
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6.4 Electrical connection
The connections for the different variants of the Series FA52 speed sensors are described in the following sub-
sections. Carry out the connection for your sensor type as described in the corresponding section.

6.4.1 Shield connection
This section introduces the two available shielding configurations. If your grounding concept permits, we re-
commend a shield grounded at both ends, as this achieves the highest EMC robustness.

Basic rule: The shield should generally be connected at the end of the cable (connection side).

Recommendation: If your grounding concept allows it, we recommend connecting the shield at both ends, as
this achieves the highest electromagnetic resilience (EMC).

Double-sided shield
The shielding concept includes the sensor flange, the cable feedthrough, and the connection cable. The
double-sided shield connection (also referred to as a “continuously closed shield”) is characterized by the
cable’s braided shield being connected over a large area to the flange within the feedthrough. This low-imped-
ance connection ensures optimal shielding effectiveness and provides the highest level of EMC protection for
the sensor.

Note on equalizing currents:
With a double-sided shield connection, it is essential to ensure adequate potential equalization between the
grounding points. If potential differences exist, high equalizing currents may flow through the shield, which can
interfere with the signal or damage the connection cable.

A B      C D E

 3: Flange sensor with double-sided shield

Caption

A) Conductive, grounded housing of the scanning object

B) Cable shield of the connection cable connected extensively to the sensor housing - potential equaliza-
tion via sensor flange and housing of the scanning object

C) Connection cable possibly with cable protection, conduct lines separately from power supply lines

D) Junction box/control cabinet with grounding line/potential equalization busbar or similar

E) Cable end
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One-sided shield
Design requirements may necessitate a separation point. In this variant, the braided shield of the connection
cable is not connected to the sensor housing via the cable feedthrough. The cable shield is therefore electric-
ally isolated from the housing.

Note: This configuration results in reduced EMC immunity compared to a double-sided shield connection.

A B      DC E F

 4: Flange sensor with one-sided shield

Caption

A) Conductive, grounded housing of the scanning object

B) Sensor housing not connected to cable shield

C) Separation point between housing and shield connection

D) Connection cable possibly with cable protection, cables routed separately from supply lines

E) Distribution box/control cabinet with grounding cable/equipotential bonding bar or similar

F) Cable end
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6.4.2 Notes on electrical connection

Cable routing

NOTICE Observe the instructions in the customer drawing and the technical information on the
datasheet corresponding to your sensor type.

▪ Sensors must be connected to the system without interruption.

▪ The cable routing should be direct, meaning the shortest connection route without cable loops or unneces-
sary connectors and terminals.

▪ Observe the minimum bend radius specified in the customer drawing to avoid damaging the cable or cable
protection system.

▪ Do not exceed the maximum permissible cable length.

▪ Route the cable away from electromagnetic fields or power lines. Signal and control cables should be
routed separately to avoid coupling paths (a minimum distance of 20 cm or more is recommended). If it is
not possible to separate sensor and motor cables, the cable routing must be decoupled with a metal conduit
or similar.

▪ Cables in the control cabinet should be routed as close as possible to the control cabinet housing (control
cabinet ground) or to the mounting plates to reduce potential signal interference.

▪ The cable routing must exclude tensile, compressive, and torsional forces, as well as sharp-edged objects.

▪ Provide mounting clamps near the sensor or, if applicable, near the connection plug. Recommended dis-
tance ≤ 0.3 m

▪ Recommended distance between two mounting clamps ≤ 0.8 m

Shielding concept

NOTICE Electrostatic Discharge

The sensor electronics can be damaged by electrostatic discharge, which can lead to
sensor failure.

▪ The sensor is always part of the motor or machine unit. Therefore, ensure that the potential equalisation for
the sensor is part of the overall shielding concept.

▪ Make sure that no compensation current flows over the cable shield due to potential differences between
the motor/machine and electrical ground connections. Take appropriate measures to prevent this.

▪ Continuously shielded cables must be used. The shield must be connected extensively and with good con-
ductivity to the reference potential (ground/earth). A twisted shield braid reduces the shielding effect and
must therefore be avoided.

6.4.3 Establishing the connection
Connecting the speed sensor
► Prerequisite: The power supply to the wiring being connected is switched off.

1. Connect the sensor according to the wire markings and the specifications on the customer drawing.

 Hint The exact wire configuration can be found in the respective customer drawing!



 | 7 Commissioning Noris Automation

26 / 32 NAN-KD-0008-1_EN

7 Commissioning

7.1 Preparing tools and resources
Prepare the following tools and equipment for commissioning:

▪ Multimeter

▪ Multi-channel oscilloscope

▪ Load resistor

7.2 Tests for voltage signal outputs

7.2.1 Checking the operating function
You will need the following tools and equipment:

▪ 2-channel oscilloscope

▪ Load resistor

Check if the output signal is a proper square wave signal:
1. Connect the oscilloscope [-] to sensor [-].

2. Connect the oscilloscope [+] to sensor [Q].

3. Perform this measurement with and without a 10 kΩ load resistor between Q and [-].

Result: The output signal in both cases is a clean square wave signal without interference.

Technical note

Electrical interferences can often be reduced by increasing or decreasing the scanning distance. However, note
the minimum scanning frequency if applicable.

7.2.1.1 Measuring the operating voltage:
You will need the following tools and equipment:

▪ Multimeter

Check whether the operating voltage U meets the specification:

 5: Checking the Operating Voltage:

1. Set the measurement range to DC voltage.

2. Connect the multimeter [+] to sensor [+] and multimeter [-] to sensor [-].

3. Switch on the operating voltage.

Result: The multimeter displays U.

Note: Avoid reverse polarity.
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7.2.1.2 Checking the current consumption
You require the following tools and equipment:

▪ Multimeter

Check whether the current consumption IB is within the tolerance range:

00.00
200 mA

 6: Checking power consumption

1. Switch the measuring range to direct current.

2. Connect the multimeter in series in the power supply line [+].

3. Set to 200 mA, it may be necessary to reduce the range.

➨ Result: Power consumption IB is within the tolerance range (see technical data).



 | 7 Commissioning Noris Automation

28 / 32 NAN-KD-0008-1_EN

7.3 Checks for current signal outputs

7.3.1 Checking the operational function
You will need the following tools and equipment:

▪ 2-channel oscilloscope

▪ Load resistor according to the customer drawing

Check if the output signal is a proper square wave signal:

1. Connect the load resistor between Q and [-]

2. Connect oscilloscope [-] to the power supply [-].

3. Connect oscilloscope [+] to sensor [Q].

Result: The output signal is also a clean square wave signal without interference.

7.3.2 Measuring the operating voltage:
You will need the following tools and equipment:

▪ 2-channel oscilloscope

▪ Multimeter

Check whether the operating voltage U meets the specification:

 7: Checking the Operating Voltage:

1. Set the measurement range to DC voltage.

2. Switch on the operating voltage.

3. Connect the multimeter [+] to sensor [+] and multimeter [-] to sensor [Q] to measure the voltage potential
between + and Q.

4. Optional: Check the current at any position in the current loop.
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7.4 General checks

7.4.1 Checking the phase shift
Phase shift control is relevant for sensors with two or more output signals.

You will need the following tools and equipment:

▪ 2-channel oscilloscope

▪ Load resistor according to the customer drawing

Check if the specified phase shift of the signals meets the specification:
1. Connect the oscilloscope [-] to sensor [-].

2. Connect oscilloscope channel [1] to sensor [Q1].

3. Connect oscilloscope channel [2] to sensor [Q2].

For voltage signal outputs:

Perform this measurement with a connected 10 kΩ load resistor between Q1 and [-] or between Q2 and [-].

Result: The output signal is a clean square wave signal. Note that for sensors with multiple output signals, all
square wave signals and their phase shifts must be checked.

7.4.2 Checking the shield connection
You will need the following tools and equipment:

▪ Multimeter

Sensors with grounding connected to the housing (double-sided shield):

Check if the continuity resistance is < 2 Ω:

1. Disconnect the sensor's connector.

2. Connect the multimeter [-] to the sensor housing. Connect the multimeter [+] to the connector shield (check
the customer drawing) [-].

3. Start the continuity test.

Result: The continuity resistance should be < 2 Ω.

Sensors with one-sided shield:

1. Perform the procedure analogously to the one described above.

Result: Insulation Resistance > 500 MOhm
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8 Maintenance/Inspection
Speed sensors contain no moving parts and are therefore maintenance-free in principle. However, as a com-
ponent of a system, they are exposed to various environmental conditions (heat, cold, motor debris, etc.). They
must be included in the overall maintenance concept as part of the system maintenance.

Regular inspection of the cables and the sensor tube is necessary to ensure operational safety.

▪ The electrical cables must be visually inspected for damage to the cable jacket or conductor protection.
Missing or loose cable mountings must be replaced.

▪ The sensor tube, including the sensing area, must be inspected for dust, lubricants, or other deposits and
cleaned if necessary. Deposits of ferromagnetic material impair measurement accuracy and must be re-
moved.
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9 Troubleshooting
Error Possible Cause Corrective Actions
No measurement signal Incorrect wiring Perform wiring according to the "Estab-

lishing the connection [} 25]" chapter,
check customer drawing

Power supply Check and adjust voltage if necessary, 
check for possible current limitation, 
ensure there are no short circuits in the
power supply path
Ensure correct polarity of the power sup-
ply

Defective electronics Contact Noris customer service

Signal interruptions Loose connection Check the entire cable path and all con-
nection points (terminal blocks, connect-
ors, etc.): Visually inspect for damage,
localise the fault using the process of
elimination

Temperature exceeded Ensure the operating temperature is main-
tained

Scanning distance Check the actual air gap. See customer
drawing for air gap specifications

Runout: How much does the air gap vary over one
revolution of the scan object? Limit value:
0.1 mm

Measurement signal
faulty/implausible

Incorrect sensor alignment Check and correct the installation direc-
tion

Excessive distance to scan object Reduce the scanning distance

Gear module size differs from factory con-
figuration (see customer drawing)

Contact Noris customer service

Runout of the scan object Ensure that the bearing play and round-
ness of the scan object are flawless

Scanning frequency exceeded or not met Contact Noris customer service

Scan object material unsuitable for meas-
uring principle

The Hall-effect principle and magnetores-
istive measurement require a scan object
made of ferromagnetic material

Measurement signal
overlayered with inter-
ference

Inadequate shielding of the connection
cable or the connection cable routed too
close to strong sources of emission

Adjust shielding or cable routing

Interference from magnetic disturbance
field

Eliminate the magnetic disturbance field

Cable length exceeded Adhere to the permissible cable length ac-
cording to the technical data
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10 Service
Do you have any questions or require assistance with installation, commissioning or maintenance? Please con-
tact our service branches:

Noris Automation GmbH
Muggenhofer Str. 95
90429 Nuremberg
Germany
Tel.: +49 911 3201 0
Email: info@noris-group.com
Web: www.noris-group.com

Noris Automation GmbH
Friedrich Barnewitz-Str. 10
18119 Rostock
Germany
Tel.: + 49 381 519944-0
Email: info@noris-automation.de
Website: www.noris-group.com

Noris Benelux B.V.
Nieuwland Parc 10L
2952DA Alblasserdam
Netherlands
Tel.: + 31 78 890 7550
Email: service.nblx@noris-group.com
Web: www.noris-group.com

Noris Automation Far East Pte. Ltd.
No. 42 Toh Guan Road East
#01-80 Enterprise Hub
Singapore 608583
Singapore
Tel.: + 65 62 67 85 36
Email: singapore@norisautomation.com

Noris-SIBO Automation Co. Ltd.
G/F, No. 8 Building South
No. 2716 Pingliang Road, Yangpu
Shanghai (200090)
Tel: +86 21-68761180
Email: info@noris-sibo.com
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