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1 General information

Intended Use

▪ The product is intended for the applications described in the section Scope of Ap-
plication. Any use deviating from this must be approved in writing by Noris Auto-
mation 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 ac-
cording to the relevant installation and maintenance instructions for the indi-
vidual products to ensure their functionality and to avoid installation errors and
damage.

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

▪ Please note that a functional test must be carried out after installation, as-
sembly, 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 accessible to all users at all times.

Modification of Products

NORIS assumes no liability if unauthorised changes are made to the products. In
this case, the warranty will also be void. Therefore, consult with the manufacturer's
specialists 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 cor-
rectly. Refer to the instructions in the relevant technical information for guidance.

Disclaimer

ALL RIGHTS AND TECHNICAL CHANGES RESERVED! We regularly review the con-
tents of our technical documentation for consistency with our products. However,
deviations cannot be ruled out. NORIS therefore assumes no liability for the accur-
acy of the content. Changes and corrections are included in subsequent editions of
the technical documentation.
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2 General information on this instruction manual

2.1 Scope of validity
This operating manual is valid for the following sensors of the FA52 series:

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
FAM52 A

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

Please note that the sensors are often customised to specific customer require-
ments. This is indicated by the type designation “-P”. The connection cables, cable
lengths, connectors, etc., described in this operating manual may differ from the
characteristics of your product. Therefore, the information in the customer drawing
should be referred to initially for the installation, commissioning, and operation.
Further information on variants and customisation options can be found in the Type
codechapter.

2.2 Use of safety and warning notes

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

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

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

NOTICE Warning about the type and source of danger that may lead to material damages when disreg-
arding the given precautions.

2.3 Use of symbols
Symbol Explanation

The following paragraph refers to tools and resources to be used.

The following paragraph contains useful notes or an advice.
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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 dependent on other factors, such as the number of mount-
ing clamps depending on the cable length, and the size of the mounting clamps de-
pending on the cable diameter. A precise overview of the scope of delivery of your
product is provided in the associated customer drawing.

The standard scope of delivery includes:

▪ Speed sensor with protective cap and connection cable or plug

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

Available Documentation: The general technical documentation for our sensors
(data sheets, operating manuals, 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 FA52 series:

▪ Data sheets for the product variants (measuring principles)

▪ Operating manual for the FA52 series

▪ 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 dam-
age to the measurement surface.

2.6 Packaging and waste disposal
When unpacking the product, check the device for transport damage and in case of
any damage inform the manufacturer immediately. Keep the packaging material, so
you can pack your device properly in case of a future transport. In case you dispose
of the packaging material, the regulations for the local waste disposal must be re-
garded.

http://www.noris-group.com
mailto:sales@noris-group.com
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3 Product description

3.1 Scope of application
The flange sensors of the FA52 series are specifically designed for harsh environ-
mental conditions. The system has proven itself numerous times in railway techno-
logy, which is subject to strong mechanical influences such as vibrations, stone im-
pacts, dust, and recurring electromagnetic interference.

Suitable scan objects:

Ferromagnetic components, such as:

▪ Gears with various tooth shapes

▪ Screw heads, holes, grooves

▪ Pulse bands for smooth shafts (accessory)

Pole wheels (accessory - only for magnetoresistive sensors)

3.2 Customer-Specific Accessories and Spare Parts
Customer-specific accessories (see customer drawing):

▪ Encoder wheel, poss., pulse band

▪ Mounting/adapter plate

Spare parts:

Mounting materials, seals, and connection plugs are available as spare parts. For
more detailed information, please contact sales@noris-group.com.

3.3 Measuring Principles

3.3.1 Hall-effect principle
The magnetic flux of a magnet located in the sensor is changed by ferromagnetic
parts with interrupted surface. This change is detected with Hall elements, and the
frequency of the change is proportional to the speed of the movement (rotational
speed).

The Hall principle is perfect for scan objects with symmetrically interrupted surfaces
such as gears and pulse wheels. The operating point adjustment in the sensor can
achieve great accuracy in the duty cycle.

3.3.2 Magnetoresistive
Speed sensors of the FAM series use the magnetoresistive measuring principle.

A resistance measuring bridge in the sensor detects the changes in the magnetic
field angle caused by a ferromagnetic object or a magnetic pole wheel. The speed
sensor converts these changes into square-wave signals.

Using the magnetoresistive measurement principle, a particularly high signal resol-
ution can be achieved. This makes it suitable for applications that require very pre-
cise measurement results. Thanks to type testing according to EN 50155, applica-
tions for rail vehicles can be easily realized.
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By frequency multiplication or division, numerous individual control options arise,
among other things, for retrofit projects, e.g., for considering gear factors. Addi-
tionally, the magnetic pole wheel allows for particularly high signal accuracy
through multiplication up to a factor of 8, even at high speeds. When used with a
gearwheel, the output frequency can be multiplied by up to a factor of 4.

Upon request, we offer factory-tested magnetic pole wheels that are optimised for
your application. Contact our sales team for further information.

3.4 Signal outputs
Unless otherwise stated, the sensors listed in the following table have voltage signal
outputs.

Type Measuring prin-
ciple

Signal outputs Signal waveform

FAH52 Hall A square wave signal; 
FAH: Voltage signal output 
FAHJ: Current signal output

Q1 t
FAHJ52

FAHZ52 Hall Two square wave signals, 
Q2 to Q1 phase shift by 90°

Q1

Q2
90° t

FAMZ52 Magnetoresistive

FAHD52 Hall Two galvanically isolated square wave sig-
nals 
Q2 to Q1 phase offset by 90°,
type FAHD with voltage signal output,
type FAHI with current signal output

Q1

Q2
t90°

FAHI52

FAHS52 Hall Two square wave signals,
Q2 to Q1 phase offset by 90°, and

▪ a direction of rotation signal

▪ or an outage signal

▪ or a 7 V status level of Q1 and Q2
during outage (~medium voltage)

or a 7 V status level of Q1 and Q2 during
outage (~medium voltage) and an addi-
tional outage signal output

Direction of rotation:

Q1

Q2

DR

90°

t

Outage signal:
Q1

Q2

SS

90°

t

< 1Hz

Medium voltage: 

90°

7 VDC

7 VDC
< 1Hz

Q1

Q2

Medium voltage + outage signal:

90°

t

7 VDC

7 VDC
< 1Hz

Q1

Q2

SS
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Type Measuring prin-
ciple

Signal outputs Signal waveform

FAHQ52 Hall Two + two inverted square wave signals,
Q1 to Q2 and Q1 to Q2 phase shift by 90°

Q1
Q1

90° t

Q2
Q2

FAMQ52 Magnetoresistive

FAHR52 Hall Two square wave signals + two inverted
square wave signals, Q1 to Q2 and Q1 to Q2
phase shift by 90°, galvanic isolation Q1
and Q1 to Q2 and Q2

Q1

90° t

Q2
Q2

Q1a

3.4.1 Signal outputs for type FAHU[..] sensors

Type Measuring
principle

Signal outputs Signal waveform

FAHU52[..]-U01 Hall 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
90° t

FAHU52[..]-U11

FAHU52[..]-U02 Hall Two square wave signals + two galvanic-
ally 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° t

FAHU52[..]-U12

FAHU52[..]-U03 Hall Two galvanically isolated measuring sys-
tems 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° t

90° t

FAHU52[..]-U13
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Type Measuring
principle

Signal outputs Signal waveform

FAHU52[..]-U21 Hall 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
90° t

FAHU52[..]-U22 Hall Two square wave signals + two galvanic-
ally 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° t

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

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

Q1

Q2

Q3

Q4
90° t

90° t

FAHU52[..]-U24 Hall Two galvanically isolated measuring sys-
tems 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° t

90° t
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3.5 Type code
Part code structure

FA H Z 52- 11- S X 07- Append-
age

Example: FAHZ52-11-SX07-
M30S0

Measuring principle
Measuring principle extension

Model and material
Nominal length L1 of the sensor tube

Connector outlet
Electrical connection

Jacket length
Design/shield/appendage etc.

Part code structure
Measuring
principle

H Hall
M Magneto-resistive

Measuring
principle 
extension

1 Output signal (voltage)
Z 2 Output signal (voltage), galvanic coupling
D 2 Output signal (voltage), galvanically isolated
I 2 Output signal (current), galvanically isolated
J 1 Output signal (current)
S 2 Output signal (voltage), galvanic coupling with status output

(e.g., direction of rotation detection, desired definition specific to cus-
tomer)

Q 4 Output signal (voltage), galvanic coupling
R 4 Output signal (voltage), galvanically isolated
U 4 output signals (voltage and/or current), galvanically isolated

Design, ma-
terial

52- Flange, stainless steel sensor tube

Nominal
length

11- L1 = 29 mm

Connection
outlet

No identifier: straight connection outlet
S Lateral connection outlet

Electrical
connection

X Standard conductor end (without protective tube)
XV Double conductor cable jacket, FRNC
XG
T

Protective tube, reinforced with textile fibres

XP Corrugated pipe, polyamide
Jacket length 05- Jacket length 2 m, halogen-free

07- Jacket length 5 m, halogen-free
08- Jacket length 7.5 m, halogen-free
09- Jacket length 10 m, halogen-free

Module No identifier: Module m2
M10 Module m1
M12 Module m1.25
M15 Module m1.5
M25 Module m2.5
M30 Module m3
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Part code structure
Pitch (pole
wheel)

P20 Pitch 2.0
P25 Pitch 2.5
P50 Pitch 5.0

Multiplication Without marking: no multiplication
N02 Factor 2
N04 Factor 4
N## Others on request

Frequency
type

No identifier: Standard
F0 Frequency range starting at 0 Hz

Shielding No identifier: Shield applied to
sensor housing

S0 Shield applied to sensor housing
Appendage Uxx Output signal type (FAHU only) see

"Signal outputs for type FAHU[..]
sensors [} 10]"

FA _ _ _ _ _ _- _ _- _ _ _ _ _ _- _ _ _ _ Example: FAHZ52-11-X07

Customer-specific types

If you don’t find anything suitable among our standard types, we’ll be happy to de-
velop a tailored solution with you to meet your requirements (-P types). They also
meet the abovementioned standards thanks to our type-approved modular kits.

For customised sensors, the type code is structured as follows:

FAHZ52-P##-###

Only the measuring principle, output signal type, and the form factor "52" are lis-
ted, followed by an identification number beginning with "P".

The remaining characteristics can be found in the associated customer drawing.

See also
2 Signal outputs for type FAHU[..] sensors [} 10]
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4 Speed sensor design

4.1 General design features
Speed sensors of the FA52 series are available as standard with two different con-
nection types (see the following illustrations):

▪ Straight connection outlet

▪ Lateral connection outlet

A
B
C

D

E

F
G
H

Fig.: FA[..]52 straight connection out-
let

A
B
C

D

E

F

G

H
Fig.: FA[..]52 lateral connection outlet

Explanation of the above illustrations:

A) Connection cable (standard, without protective tube)
B) Cable gland
C) Flange
D) 2 holes for mounting the sensor
E) Measurement surface made of stainless steel (FAH) or aluminium (FAM)
F) O-ring seal
G) Locator pin for coding the installation position
H) Sensor tube made of stainless steel

A

B

C D

Fig.: Installation position and scan dis-
tance

A) Sensor housing (flange)
B) Sensor tube
C) Scan object
D) For recommended scan distance see tech-
nical data

Standard: Q1 precedes Q2 by 90°. Customer-
specific adjustment possible (e.g., Q1 precedes
Q2 for left-turning scan object).

Q1

Q2
90° t
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G

D
E

B C

A

F

Fig.: Front view

A) Locator pin 3 mm (defines installation posi-
tion) in accordance with ISO 8752-3
B) Length 29 mm
C) Length 7 mm
D) Length 42 mm
E) Length 60 mm
F) Ø 9 -0.5 mm
G) Length 16 mm

C

D

E

B

A

F

Fig.: Bore hole

A) Locator pin 3 mm (defines installation posi-
tion) in accordance with ISO 8752-3, bore: Ø 4
mm, bore depth 5 mm
B) Threaded bore M8
C) Ø 26 H10 mm
D) Length 42 ±0,2 mm
E) Length 7 mm
F) Length 16 mm

Recommended mounting:
Hexagon socket head cap screw ISO 4762
M8x20 with spring washer.

E

GFL1

I
H

A
B

C

Fig.: Straight connection outlet

A) Stainless steel flange
B) O-ring 21 x 2.5 mm
C) Stainless steel sensor tube 
D) Length 50…78 mm (depending on connector)
L1) Nominal length L1 (see part code)
E) Length 10 mm
F) Length 7 mm
G) Length 3 mm
H) Ø 26 d10 mm
I) Ø 16 mm FAM, FAHU: Ø 20 mm

A
B
C

D
L1

F
J

E G

H
I

Fig.: Lateral connection outlet

A) Stainless steel flange
B) O-ring 21 x 2.5 mm
C) Stainless steel sensor tube
D) Length 36 ±1 mm (with L1 ≥ 39 mm)
Length 46 ±1 mm (with L1 < 39 mm)
L1) Nominal length L1 (see part code)
E) Length 10 mm
F) Length 7 mm
G) Length 3 mm
H) Ø 26 d10 mm
J) Length 9 mm
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4.2 Connection Cable and Conductor Protection Systems
Speed sensors of the FA52 series are available with various connector versions. In
addition to the standard specified in the type code, the connections are often cus-
tomised to meet specific customer requirements.

▪ Standard: Open cable end with strands for customer-side wiring, cable with
braided shield

▪ Customer-specific connectors, such as CANON FRCIR[..], Harting HNR Type 1,
Type 2, etc.

The following types of conductor protection are available for Noris sensors:

2-layer
FRNC
sheath

no pro-
tection

no 
pro-

tection

poly 
amid

textilerubber

Rubber protective tube with textile fibre rein-
forcement – flexible under mechanical impact, resistant
to stone impact

XGT

Corrugated polyamide pipe – protects against mod-
erate mechanical force, e.g., occasional stone impact

XP

Reinforced conductor cable jacket – additional
FRNC (Flame Retardant, Non-Corrosive) outer jacket for
resistance to mechanical impacts or climatic conditions
(e.g., temperature fluctuations)

XV

No conductor protection – applications without stone
impact or other mechanical force

X
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Types of signal output

Voltage signal output

The voltage signal output is designed to be a push-pull output stage. At a high
level, the signal output is internally switched to the positive power supply in a low-
resistance manner; at a low level, the signal output is internally switched to the
negative power supply in a low-resistance manner.

The sensor can therefore be operated as both a source and a sink. This allows a
high interference immunity to be achieved under any operating conditions.

In this example, the cable 
shield is connected to 
the sensor housing

Example for external 
connection

shield

Connection example: FAHZ with voltage signal

Current signal output

The current signal output is designed as a double conductor loop. The sensor regu-
lates the current flow in a loop on the basis of the switch state (high or low). The
current applied is not dependent on the electrical resistors in the conductor path.
Current signal outputs have an extremely high immunity against electromagnetic in-
terference, as induced voltages have almost no effect on the current flow applied.
Furthermore, conductor interruptions in this signal type can be easily and reliably
detected. For this reason, this signal type is preferable for applications with high
safety requirements.

The evaluation of the current signal is carried out through, for example, the voltage
drop in voltage at a load resistor. Our current signal outputs can be operated both
with a load resistor in the conductor path of the positive supply voltage (+UB; high
side load) and in the conductor path of the negative connector (Q; low side load).

Shield

In the example shown: 
Shield is not connected 
to sensor housing

Example 
for external 
connection 

Example of connection: FAHI with low-side-load
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Load resistor range of the current signal output

The recommended load resistor RL depends on the external supply voltage +UB. By
default, the sensors are designed for the following load resistance range:

Lo
ad

 re
sis

ta
nc

e R
L [

Q]

External supply voltage +UB  [V]

Recommended range

Load resistor diagram: current signal output FAx
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5 Technical Data
Electrical connection
Supply voltage FAM52: 9 … 32 VDC FAH(…/S/Z/Q)52: 9 ... 32 VDC

FAH(…D/R)52: 2 x 9 ... 32 VDC
FAHI52: 2 x 9 ... 30 VDC
FAHJ52: 9 ... 30 VDC
FAHU52: see customer drawing

Nominal voltage FAM52: 15 VDC FAH(…/S/Z/Q)52:15 VDC
FAH(D/I/R)52: 2 x 15 VDC
FAHU: see customer drawing

Current consumption FAM52: < 20 mA (without output
signal current PNP)

FAH(…/S/Z/R/Q)52: < 20 mA
(without output signal current)

FAHI52: 2 x 8.2 mA / 14.4 mA
(depending on signal level)

FAHJ52: 1 x 8.2 mA / 14.4 mA

FAHU: See customer drawing
Reverse voltage protec-
tion

Yes

Overvoltage protection Yes
Recommended con-
ductor length

< 100 m

Conductor cross-section Standard: 0.33 mm², shielded

Electrical output
Measuring channels Standard: 2 measuring channels

FAHU: 4 measuring channels
Output signals See "Signal outputs [} 9]" chapter and customer drawing
Output driver Voltage output: Push-pull output stage

Current output: current regulation
Duration - short-circuit
resistance

Yes

Galvanic isolation FAHD, FAHI, FAHR, FAHU
Output level Low Sensors with voltage signal output:

Per output: ≤ 0.8 V @ 15 VDC, 10 mA, 24°C 
Sensors with current signal output:
Per output: 8.2 mA +/- 4% @ 15 VDC, RL = 475 Ω, 24°C

Output level High Sensors with voltage signal output:
Per output: ≥ +UB - 1.6 V @ 15 VDC, 10 mA, 24 °C 
Sensors with current signal output:
Per output: 14.4 mA +/- 4% @ 15 VDC, RL = 475 Ω, 24 °C

Output current sink
(voltage output)

Per output: max. -50 mA

Output current load
(voltage output)

Per output: max. 50 mA 

Internal resistance Ri Magnetoresistive sensors: 60 Ω Hall sensors with voltage sig-
nal output: 45 Ω

Rise time ≥ 10 V/μs 
or 

≥ 1 mA/μs (for sensors with current signal output)
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Environmental influence
Operating temperature FA[…]52: -40 … +120 °C

FAM52: -40 … +110 °C
Storage temperature Recommended: -25 ... +70 °C; max.: -40 ... +105 °C (max. peak values

within 30 days/year at relative humidity from 5...95 %)
Degree of protection Housing: IP66/IP68/IP69 

Connection: IP66/IP68; only -XGT: IP69
Vibration resistance IEC 61373, 30 g @ 10...500 Hz (Random)
Shock resistance IEC 60068-2-27, 100g @ 6 ms
Climatic test IEC 60068-2-1/-2/-30
Interference immunity IEC 61000-4-2, Lev. 3 (ESD)

IEC 61000-4-3, 10 V/m (HF - field) 
IEC 61000-4-4, Lev. 3 (Burst)
IEC 61000-4-5, Lev. 2 (Surge)
IEC 61000-4-6, 10 Veff (HF - conducted) 
IEC 61000-6-2
IEC 60553, 3 Veff (LF - conducted)

Interference emission IEC 61000-6-4, EN 55011
Insulation voltage 500 VAC, 50 Hz @ 1 min (≥ 2 kV for FAH[..] upon request )
Other standards EN 50155, EN 50121-3-2, EN 45545, EN 55016 EMC A

Mechanical properties
Material FAH[..]52: Flange and measurement surface made of stainless steel

FAM[..]52: Flange made of stainless steel, measurement surface
made of aluminium

Mounting Via flange housing
Length See customer drawing
Installation position Determined by rotational direction definition; defined by fixing pin
Weight ≥ 190 g (depends on connection)
Pressure resistance 5 bar (measuring surface)
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6 Installation

6.1 Information on avoiding faults and material damage

Mechanical and Electrical Stress

NOTICE Please note that excessive mechanical stress on the sensor housing and the measurement sur-
face can damage the sensor.
The manufacturer assumes no liability for damage caused by excessive mechanical stress.

NOTICE Similarly, please note that excessive electrical stress (e.g., electric field strengths at the limits
of electrical insulation or high conducted disturbances) can damage the sensor's electronics.
The manufacturer assumes no liability for damage caused by excessive electrical stress.

Sensor Protective Cap / Sensor Contamination

NOTICE Ensure that you only remove the protective cap immediately before installation. Otherwise, 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.

Scanning Distance

Pay attention to the permissible scanning distance.

NOTICE Ensure that the scanning distance is maintained according to the specifications.
A scanning distance that is too short can cause signal distortion, signal loss, or even damage to
the sensor or the scan object. A scanning distance that is too large can lead to signal distortion or
signal loss.

Connection and Connector Gland

During installation, the data and information provided in the customer drawings
take precedence over the details in this operating manual.

NOTICE Do not touch electronic parts of the sensor (connector pins, open cable ends, etc.) without ap-
propriate 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.
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NOTICE The connection are to be made and connector secured exactly as described on the customer
drawings and in this manual.
Incorrect wiring and incorrectly or inappropriately tightened screw connections can result in sig-
nal loss or damage to the sensor and connection.

Cable Routing

NOTICE Make sure that the connection cable is layed correctly.
Incorrectly layed 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 situation.

 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 Dimensions
Installation-relevant dimensions, threaded holes, etc., can be found in the section
on the Speed sensor design. Detailed sensor dimensions are provided in the cus-
tomer drawing.

6.2.2 Checking the scanning object

NOTICE To ensure proper operation, the scanning object must not be damaged.
Damaged scanning objects can result in signal distortion, signal loss or even damage to the
sensor.

Make sure that the scanning object is in perfect condition.

1. Check that the scanning object is undamaged (e.g. no scratches, material un-
evenness, etc.).

➨ If this is not the case, you must first rectify these faults before you continue with
the installation of the sensor.
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6.2.3 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 cor-
rect 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 mounting device.

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

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

▪ Torque wrench

▪ Proper screw-wrench

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

▪ Suitable cable clips for securing the cable (NORIS will supply suitable cable clips
on request)

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

6.3.1 Flange sensor

1
2

FA[..]51[..] prepare mounting

2

1

3

3

6 mm

FA[..]51[..] mounting procedure

Install the sensor according to the following instructions

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

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

2. Remove the protective cap from 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.
Thus, maintain the recommended scanning distance.

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

NOTICE Use appropriate tools and do not apply excessive force when mounting the sensor.
The sensor may otherwise be damaged.

➨ 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 de-
scribed in the following subsections. 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 recommend a shield grounded at both ends, as this achieves
the highest EMC robustness.

Connection with double-sided shield

The shield configuration includes the sensor flange, the cable entry, and the con-
nection cable. The double-sided shield connection (also known as a “continuously
closed shield”) is characterized by the shield braid of the connection cable being
extensively connected to the flange in the cable entry. This ensures an optimal
shield connection. This low-impedance shield connection provides the highest EMC
protection for the sensor.

A B      C D E

FA52 mit 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

equalization via sensor flange and housing of the scanning object
C) Connection cable possibly with cable protection, conduct lines separately from power sup-

ply lines
D) Junction box/control cabinet with grounding line/potential equalization busbar or similar
E) Cable end



Noris Automation Installation | 6

Instruction manual FA52 27 / 36

Connection with one-sided shield

Constructive requirements may necessitate a separation point. For example, a
defined routing of compensating currents through cables with the appropriate cross-
section may be required to ensure that the shield braid is not overloaded in the
event of a fault.

In the case of the one-sided shield connection or interrupted shield, the shield braid
of the connection cable is NOT connected to the cable entry or the flange. In this
variant, the cable shield of the connection cable is electrically isolated from the
sensor housing. This shield configuration results in reduced EMC (electromagnetic
compatibility) protection compared to a two-sided shield termination.

A B      C D E

Q+

Q-

Q1

Q2

FA52 with one-sided shield

Caption
A) Conductive, grounded housing of the scanning object
B) Sensor housing not connected to cable shield - separation point implemented
C) Connection cable possibly with cable protection, cables routed separately from supply lines
D) Distribution box/control cabinet with grounding cable/equipotential bonding bar or similar
E) Cable end
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6.4.2 Notes on Electrical Connection

Cable Routing

NOTICE Observe the safety instructions in the relevant customer drawings and technical information
on the datasheet for the corresponding sensor type.
Otherwise, the sensor may be damaged, or measurement accuracy may be impaired.

▪ Sensors must be connected to the system without interruption.

▪ The cable routing should be direct, meaning the shortest connection route
without cable loops or unnecessary 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 con-
duit 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 distance ≤ 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 fail-
ure.

a) Ensure your body is properly grounded before touching the sensor connections.

▪ 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 po-
tential differences between the motor/machine and electrical ground connec-
tions. Take appropriate measures to prevent this.

▪ Continuously shielded cables must be used. The shield must be connected ex-
tensively and with good conductivity to the reference potential (ground/earth).
A twisted shield braid reduces the shielding effect and must therefore be
avoided.
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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!
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7 Commissioning

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

▪ Multimeter

▪ Multi-channel oscilloscope

▪ Load resistor

NOTICE Ensure that the tools and equipment are in proper working condition.
Otherwise, the results of the measurements described below may be incorrect.

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 inter-
ference.

Electrical interferences can often be reduced by increasing or decreasing the scan-
ning 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 Unom meets the specification:

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 Unom.

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:

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).

7.2.2 Measuring the Operating Voltage:
You will need the following tools and equipment:

▪ Multimeter

Check whether the operating voltage Unom meets the specification:

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 Unom.

Note: Avoid reverse polarity.

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 | Commissioning Noris Automation

32 / 36 Instruction manual FA52

7.3.2 Measuring the Operating Voltage:
You will need the following tools and equipment:

▪ 2-channel oscilloscope

▪ Multimeter

Check whether the operating voltage Unom meets the specification:

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 Shield Connected to the Sensor Housing:

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 Single-Sided Shielding:

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 prin-
ciple. However, as a component of a system, they are exposed to various environ-
mental 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 opera-
tional 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, lubric-
ants, or other deposits and cleaned if necessary. Deposits of ferromagnetic ma-
terial, in particular, can impair measurement accuracy.
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9 Troubleshooting
Error Possible Cause Corrective Actions
No measurement
signal

Incorrect wiring Perform wiring according to the "Es-
tablishing the Connection [} 29]"
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
supply

Defective electronics Contact Noris customer service
Signal interruptions Loose connection Check the entire cable path and all

connection points (terminal blocks,
connectors, etc.): Visually inspect for
damage, localise the fault using the
process of elimination

Temperature exceeded Ensure the operating temperature is
maintained

Scanning distance Check the actual air gap. See cus-
tomer drawing for air gap specifica-
tions

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 dir-
ection

Excessive distance to scan object Reduce the scanning distance
Gear module size differs from fact-
ory configuration (see customer
drawing)

Contact Noris customer service

Runout of the scan object Ensure that the bearing play and
roundness of the scan object are flaw-
less

Scanning frequency exceeded or not
met

Contact Noris customer service

Scan object material unsuitable for
measuring principle

The Hall-effect principle and mag-
netoresistive measurement require a
scan object made of ferromagnetic
material

Measurement signal
overlayered with in-
terference

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

Adjust shielding or cable routing

Interference from magnetic disturb-
ance field

Eliminate the magnetic disturbance
field

Cable length exceeded Adhere to the permissible cable length
according to the technical data
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10 Service
Do you have any questions or do you require help with the installation, commis-
sioning or maintenance? Contact our Service representatives:

Noris Automation GmbH
Muggenhofer Str. 95
90429 Nuremberg
Germany
Phone: +49 911 3201 0
Fax: +49 911 3201 150
Email: info@noris-group.com
Web: www.noris-group.com

Noris Automation GmbH
Friedrich Barnewitz-Str. 10
18119 Rostock
Germany
Phone: + 49 381 519944-0
Fax: + 49 381 519944-4
Email: info@noris-automation.de
Web: www.noris-group.com

Noris Benelux B.V.
Nieuwland Parc 10L
2952DA Alblasserdam
Netherlands
Phone: + 31 78 890 7550
Fax: + 31 84 870 7666
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
Phone: + 65 62 67 85 36
Fax: + 65 62 67 85 37
Email: singapore@norisautomation.com

Noris-SIBO Automation Co. Ltd.
G/F, No. 8 Building South
No. 2716 Pingliang Road, Yangpu
Shanghai (200090)
Phone: +86 21-68761180
Fax +86 21-68758808
Email: info@noris-sibo.com

mailto:info@noris-group.com
http://www.noris-group.com
mailto:info@noris-automation.de
http://www.noris-group.com/
mailto:service.nblx@noris-group.com
http://www.noris-group.com/
mailto:singapore@norisautomation.com
mailto:info@noris-sibo.com
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