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Introduction

Dear customer,

You have decided on a product of high technicahddad from MAGNET-PHYSIK. We are
convinced that our product will be a valuable helpyour daily work. Condition is that the
operating instructions are read carefully and doseoved. We will not take over any warranty
or liability in case of deliberate faulty operationdisregard of our safety notes.

If you face any problems while working with the gmuent or the operating instructions or if
you have any proposals for improvements pleaseotibeasitate to contact us.

Purpose

The user's manual gives a survey about the applisatand functionality of the FH 52
Gauss-/Teslameter.

Target Group

In the following chapters the user of the equipmeiit find all necessary information
regarding the handling of the product or device.

Manufacturer

MAGNET-PHYSIK,
Dr. Steingroever GmbH

Emil-Hoffmann-Str. 3
50996 Koeln

Germany
Tel. +49 (0)2236 / 3919-0
Fax. +49 (0)2236 / 3919-19
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Notes

» This instruction cannot cover every possible aspeftinstallation, operation and
maintenance, or every error that might occur.

» If you would like more information, or if you encater particular problems that are not
discussed in sufficient detail in the instructiondease contact company MAGNET-
PHYSIK.

* We also state that the content of these Instrustisnnot part of a previous or existing
agreement, undertaking, or legal relationship, sndot intended to amend the same. All
obligations of MAGNET-PHYSIK result from the appdicle warranty: These contractual
warranty provisions are neither extended nor lichltg statements in these instructions.

0 MAGNET-PHYSIK GmbH, Kdéln - 1620010102/2016

Passing on and reproduction of these documentsputilimhtion
and disclosure of their contents is prohibited smlepecifically
authorized. Violations shall be cause for damaafaility.

All rights reserved.

Subject to change without prior notice

Although the contents of this publication have bebrecked for
agreement with the hardware and software descrilveddo not
accept liability for total agreement since differea cannot be
completely excluded. The information in this puation is

checked at regular intervals and necessary caorectncluded in
the next release. Your suggestions for improvirig glublication

are welcome.
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1 General Information

The Gauss-/Teslameter FH 52 is a measuring instruiioe the quantities “Magnetic Field
Strength” and “Magnetic Flux Density” or “Magnetiduction”.

The following instructions with regard to use angkmtion must be strictly adhered to. The
user or operator of the equipment must make suae dhly suitably qualified personnel
operates or services the device.

1.1 Safety Instructions

Special warnings, whose non-observance may leaguoes and/or property damage, as well
as important hints, are indicated in these opegatistructions as follows:

Danger!
Means that serious bodily injury resulting in deatltonsiderable material
damage may occur if the appropriate safety measueesot taken.

Warning!
Means that bodily injury or material damageay occur if the appropriate
safety measures are not taken.

O Important!
1 Indicates important information that is to be paddticular attention.

1.2 Intended Purpose of Operation

Important!

It must be explicitly stated that the FH 52 is soused only for its intended
purpose.

The intended purpose of the FH 52 is the measuremeaf the magnetic
1 field strength or the magnetic flux density of stat or periodically
alternating magnetic fields.

Every application not in accordance with this imted purpose is prohibited
and implies the deliberate dealing with non-calbldarisks for both the
operator as well as the equipment. Unauthorizednstecuctions of and/or
alterations to the equipment are forbidden fortyakeasons!
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1.3 Sources of Danger

The FH 52 is operated with battery power. For reasof work-place safety and accident
prevention the sources of danger emanating fronuskeeof the device will be pointed out here.
The respective instructions to the operator andevwhthe FH 52 are to be strictly adhered to.

A
A

A

A

Danger!

Do not operate the instrument in an explosive aphese. Do not operate it
in the presence of flammable gases or fumes. Qperaf any electrical
device in such an environment constitutes a defsatfety hazard.

Danger!

The measuring instrument and the software of thoeslyct are not designed,
tested, intended or authorized for use in any nagdipplications, surgical
applications, medical device manufacturing or anyilar procedure or

process. Disregard of this limitation can causegdato life.

Danger!

The Hall probe must never be brought into contatth van electrical
voltage conductor or close to an electrical higttage conductor. The
coating or sleeve on the probe surface is not actredal insulation with
defined properties. Disregard of this warning canse danger to life of the
user. Additionally the measuring instrument andanected computer can
be damaged.

Warning!
Although the FH 52 is protected against splashess not waterproof.

Therefore it must not be immersed in water or peendly exposed to
conditions of high humidity.

The device must not come into contact with liquiddia, like water, oil,
etc. If, in spite of all precautions taken, a ldjsihould get into the FH 52,
there is a considerable risk for the operationhefdevice. In this case the
device must be switched off immediately and the U&ble and the
batteries must be removed.

The device must be switched off when being cleahser clean it with
water. Only use a dry cloth for cleaning!
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Warning!

Keep away from live circuits:

Operating personnel must not remove instrumentrspexcept the cover of
the battery compartment. Only qualified maintenapeesonnel must make
component replacement and internal adjustmentsn@oreplace compo-
nents with the USB cable connected.

Warning!

Do not substitute parts or modify the instrument:

Due to the risk of electrostatic discharge and bseaof the danger of
introducing additional hazards, do not install silbbe parts or perform any
unauthorized modification to the instrument. Retuh® instrument to
MAGNET-PHYSIK Dr. Steingroever GmbH, Cologne, Gemyaor an
authorized representative for service and repagnture that safety features
are maintained.

1.4 Authorized Operators

The FH 52 must only be used by personnel authobydte owner.

In this case the owner must:

* place operating instructions at the operator’s dispsal at all times and
« make sure the operator has read and understood them

1.5 Safety Measures at Place of Installation
No special safety measures are necessary.

1.6 Safeguard Installations

The device does not have any special safeguaralatgins as safety concerns have been taken
into account in construction. A potential dangetyaarises if the device is used against its
intended purpose of operation or safety regulatavedisregarded.

1.7 Emergency Measures

In the case of emergency, when all safety instoustfail, proceed as follows:

Important!
i 1. Take emergency measures, such as “First-aid”.

2. Secure the device and working place against futiber
3. Write the case report.
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2 Transport and Installation

2.1 Unpacking and Checking

Check the packaging for signs of damage. Any cpoedence regarding damage (evident or
hidden) or partial loss of the consignment mustnisde in written form immediately after
receipt of goods. Also inform the freight forwardemediately.

Open the packaging. A packing list is enclosed twheoables you to check that the ordered
device and accessories have been received. Ugeathkéng list to check that all parts of the
device have been unpacked. Check them for damiigg® sure everything has been removed
before discarding the packaging.

If the device has been damaged in transit, make thigr forwarder and insurance are informed.
Inform Magnet-Physik of the same. If there are partaccessories missing, let Magnet-Physik
know immediately. Magnet-Physik cannot accept rasfimlity for any missing parts if not
informed within 60 days from date of dispatch.

Important!

O Check on receipt of goods and before taking thacdeor accessories into

1 operation whether they show visible signs of damaldee device must
otherwise not be put into operation before beirgp@d by an authorized
person.

2.2 Transport and Storage

Always use suitable packing or containers for fpansand storage, so that damage is avoided.
Store the instrument in the hard case in whicla# Ibeen delivered.

Do not store the device in places where one or mbrhe limiting values for the ambient
conditions are exceeded.

2.3 Technical Data

Table 1: Specifications

Display 3% digits (0...£1999), backlight when poacifrom USB
Units Tesla (T), Gauss (G), Ampere per Meter (A/Ahpere per
Centimeter (A/cm), Oersted (Oe)

Ranges (with standard 20 mT 200 G 16 kA/m 160 A/lcm| 200 Oe

probes) 200 mT 2 kG 160 kKA/m 1600 A/lcm 2 kOe
2T 20 kG 1600 kA/m| 16 kA/cm| 20 kOe

Resolution (in most sensitive 0.01 mT, 0.1 G, 0.01 kA/m, 0.1 A/cm, 0.1 Oe

range, with standard probes)

Frequency range DC (with polarity display +/- oSN/

AC 20 Hz - 10 kHz (true rms)
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Accuracy (instrument with
standard probe, at 23 °C)

Precision (reproducibility),
(instrument with standard
probe, at 23 °C)
Temperature Coefficient of
Sensitivity (instrument with
standard probe)

Sampling rate

Power source

- Battery life time

- Current consumption
Accessories/Options:
- Hall probes

- Hard case
- USB cable

- Magnetic shielding chamber

- USB AC adapter
Outer dimensions
Weight

Table 2: Ambient Conditions

DC: 1 % of reading + 0,05 % of range

AC <5 kHz: 3 % of reading + 0,25 % of range
AC > 5 kHz: 5 % of reading + 0,25 % of range
DC: 0,5 % of reading + 0,05 % of range

AC: 2 % of reading + 0,25 % of range

Approx. -0,05 %/K

Standard 4.17 Hz, at USB operatioto k.7 Hz
Exchangeable batteries, 4 pcs. 1.2 V to 1.5 V, AX€LR6)
or power supply from USB
Approx. 300 hours with high quality alkaline baisr
Approx. 165 mA from USB, approx. 6 mA from battarie

Transverse probe or axial probe;
the probe connection cables are fixed to the probes
length 1.5 m (5 ft);
Included
USB type A to micro USB type B,
length approx. 1.8 m (6 ft)
Optional, see data sheet “NK Shielding Chambers”
Optional, different AC line plugles available
228 mm x 70/ 117 mm x 47 mm
approx. 0.4 kg

Temperature: - for operation 0 °C to +40 °C (theFzan be operated

from -10 °C to +40 °C, but AC accuracy
is not specified below 0 °C)

- for storage and transpart Class 1K4 accordingNdb0178

-25°Cto +55 °C

Relative humidity: - for operation Class 3K3 acéogito EN 50178

5 % to 85 % (indoor), no dew,
1 g/nt to 25 g/m

- for storage and transpagr€lass 1K3 according to EN 50178

5 % to 95 % (indoor), no dew,
1 g/nt to 29 g/ni

BA - Nr.: 1620010102
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Air pressure - for operation

Class 3K3 accordingt50178
86 kPa to 106 kPa

- for storage and transpart Class 2K3 accordingNdb0178

70 kPa to 106 kPa

Pollutants: - SQ < 0,5 ppm
(rel. humidity< 60%, no dew)
- H:S <0,1 ppm
(rel. humidity< 60%, no dew)
Oscillations: according to IEC 68-2-6

10 ... 55 Hz (const. amplitude 1.0 mm),
57 ... 150 Hz (const. acceleration 2 g)

Immunity from discharge of static electricity:
based on IEC 61000-4-2

8 kv
4 kV

Air discharge:
Contact discharge:

Immunity from electromagnetic HF field,
amplitude modulation:
based on IEC 61000-4-3

80 MHz to 1000 MHz
3V/m
80 % AM (1 kHz)

Immunity from electromagnetic HF field,
pulse modulation:
based on IEC 61000-4-3

(900« 5) MHz
3V/m
200 Hz repetition frequency

Regulations regarding immunity from electromagnéttds of power line frequency are not
applicable as the device is a measuring instrutiettis measuring in this frequency range.

2.4 Installation

O Important!

ik

Never store or operate the device in places whee @ more of the
limiting values for the ambient conditions are esaed.
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2.5 Structure of the Device

N

+ 001.

HBEE
BOE

Fig. 1. Front view of the device

The FH 52 Gauss-/Teslameter is a hand-held megsimsirument that provides measurements
of AC and DC magnetic fields. The device is desiyfog wide range, high accuracy, and ease
of use. User interface are front panel keys andwad crystal display (LCD). Most important

user features are only one pushbutton away.

In Fig. 1, the front side of the FH 52 is showne ®ockets on the upper side are used for probe

and USB connection.

2.6 Accessories (included in delivery)
The field strength meter is provided with the fallng accessories:

» Carrying and storage case: a hard case is provided.

* One probe is included in the delivery.

* One set of size AA batteries (4 pieces).
* USB cable (USB type A to Micro-USB type B)

» Operating instructions.
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2.7 Options (to be ordered separately)
The following parts are optionally available foetRH 52:

» Further probes, see also chapter 3.7

» Shielding chamber: a small chamber in which thedfigorobe is placed to eliminate
background magnetic fields like the earth's magrfetid during zeroing.

» AC adapter with USB connector (different power lemnector styles are available).

2.8 Taking Into Operation
To take the FH 52 into operation, please proceddllasvs:

1. Install the batteries: Open the door on the bottom side of the FH 52alhd batteries
observing the polarity for each cell into the bgttsompartment. Close the door again.

2. Connect the probe:Plug the probe into the socket on the top facéhefmeasuring
instrument. An arrow on the top side of the plugiging indicates the proper plug
position. You can remove the probe again by pultimg plug. Do not try to twist the
plug.

3. Switch on the device:Press théOn/Offl key. First the Magnet-Physik logo and the
device name appears. Then the device returns het@perating condition in which it
was when switched off.

The FH 52 should always be switched off before aBUwer supply (AC adapter) is
connected or removed. For details see chapter 3.4.
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3 Operation

The FH 52 is a measuring instrument that allows smeag the magnetic flux density or
induction B and the magnetic field strengkh of static or periodically alternating fields. The
instrument is characterized by a large measuringaahigh accuracy and easy operation. It is
operated via keys or the USB interface. The medsuatues, information about the operating
conditions and the menus are shown on a liquidargssplay.

The display content depends on the selected laeguHge devices are delivered with the
language setting “English”. The language can b&géd in the Display menu (chapter 3.3.14).
The following figures show the English displays.

The most important functions are invoked by theckoaf a key. Further settings can be carried
out in a menu that is opened using key. The settings are automatically saved when
the device is switched off.

3.1 Display

The figure below shows the measurement displayhef RH 52 with all available elements
enabled. In real operation you will normally uselyosome functions and the displayed
information will be less complex.

B +136.4

R

4
+1693. N
+169.53 t+169.3 } 0.23%

DC  Auto Z00.0 mT_ Hish
Filter Rel. 10 mT

Fig. 2: Display during measurement operation

In measurement operation, the actual reading is/sho large characters in the center of the
display. The numerical value is displayed with 3igitd at maximum, followed by the unit. If
an overrange condition occurs, the reading wilitila

If the Max./Min. function (chapter 3.3.10) is enabled, the valgguwred using this function are
shown in the line below the reading.

Below a separator line is shown, or if tBergraph function is switched on, a horizontal bar
whose length is proportional to the measured value.

The following information is shown in the two lowlares:
1. Signal modeDC or AC (measurement of static or alternating fields).

2. Range: Auto, if automatic range selection is enabled and gpeurange limit of the
currently selected measuring range.
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3. State of the limit comparatorow, OK, High. Therefore th&imit function must be
enabled.

4. If the Filter function is enabled, the terkiter is shown.

5. Rel.: The reference value for a relative measuremdrdréfore theelative function
must be enabled.

If the Polarity display is enabled, the polarity of the magnegtdfis indicated by a largd or
S behind the measured value. More information rdggrthis point is given in chapter 3.7.2.

The symbol¢ is shown behind the reading if the displayed vausutside the calibrated range
of the probe. This is never the case for standesdgs.

Readings that are stored in the measured data ngear®shown in the upper left corner of the
display together with their sequential number. Th& behind the actual reading also applies to
these values.

If the FH 52 is set to remote mode via the USBrfatee, anR is shown in the upper right
corner. In remote mode, the operation using theplealyis restricted.

3.2 Key Pad

The key pad consists of an integrated block ofy&land a line arranged above with 3 keys.

The block contains the following key@n/Off, Delete|, Mode|, [Escapel,
keys in 4 directions. The line contains Runge), [Zero| andReset| keys.

Enterl and arrow

Short descriptions of the key functions are givefow. Detailed information on the functions
is provided in the next chapters.

On/Off The instrument is switched on and off using thag.k
With this key you can switch between the measun¢misplay and the menu

display. If theMode] key is pressed in a submenu, the current seledion
accepted and the measurement display is activated.

The arrow keys and thinter] andDelete| keys have different functions, depending on whethe
the measurement display or a menu is active.

In the measurement display:

Saves the current reading to the measured data mefftte saved value is
shown in the upper left corner of the display.

[, 5L[1]L[L]  The arrow key are used for navigation in the mestsdata memory.

Deletes the value that is shown in the upper lefher of the display from the
measured data memory. The remaining values arenteened in ascending
order.

In a menu:

Using this key the selected submenu is invokedmuts that are shown in the

display are accepted.
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[, 5L[1]L[L]  The arrow keys are used to move the selection nfdm selection is shown

inverted.
This key is used to cancel an input and to retinithe previously set values.
Using theRange|, Zero| andResef keys, frequently used functions are carried out @uiately.
Pressing this key multiple times allows switchibgtween the available
measuring ranges and the automatic range seldétidn).
Starts the automatic zero adjustment.
Resets the stored maximum and minimum values.

3.3 Functions

3.3.1 On/Off Key — Switching the Device On and Off

Press thdOn/Off key to switch on the instrument. First the logoMdignet-Physik and the
device name are shown. Then the device returnsetstate it was in before being turned off.
The device cannot be switched off again until ttgolhas disappeared.

To switch off the device, press t key again. Before the device powers down, all
eventually changed settings and changes to theumsszhslata memory are copied from the
volatile to the no-volatile memory. Therefore ydwsld always switch off the device using the
key. If the device does not contain operationdtebizs and the USB cable is removed
while the device is on, settings or measured databe lost.

Settings and changes to the measured data men®a}sar copied from the volatile to the no-
volatile memory when the device enters the stamdbgte (chapter 3.3.17).
3.3.2 Range Key — Range Selection

Pressing this key multiple times allows switchirgveeen the available measuring ranges and
the automatic range selectioAuo). The available measuring ranges depend on tleetsel
unit and are given in the following table.

Table 3: Ranges

20 mT 200 G 16 KA/m 160 A/cm 200 Oe
200 mT 2 kG 160 kA/m 1600 A/cm 2 kOe
2T 20 kG 1600 kA/m 1.6 kA/cm 20 kOe

In Auto mode, the FH 52 automatically selects the rangle thie best resolution for the value
to be measured. It can take about 1 second umtitdhge is set. Besides the device switches
already at 90 % of the upper range limit into tlegtrhigher range and it returns at 7 % of the
upper range limit into the next lower range. So v@manging might work better under some
conditions, especially if the reading is closelte tpper range limit.
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3.3.3 Zero Key — Zeroing the Probe

TheZero function is used to null the display. The purpisst® cancel out small magnetic fields
and probe offsets. The zero routine is normallyated while the probe is outside the magnetic
field to be measured:

(a) Place the probe outside the magnetic field to basomed and start zeroing by pressing

(b) Zeroing can also be carried out when the probedatéd inside the optional shielding
chamber. Therefore carefully place the tip of thhebp about in the center of the
chamber. Do not move the probe to the rear enddandot touch the end face of the
chamber with the probe tip. Then pressizes| key.

The zeroing routine can take a few seconds. Donmmte the probe until the normal display
appears again.

For best measurement results periodic zeroing ®fptflobe is commended, especially if the
most sensitive range is used. If you want to siggplarge magnetic fields, you should use the
Relative function instead ofero.

3.3.4 Reset Key — Resetting the Display of Maximum and Mimum

Using theResef key, the memories for the maximum and minimum messvalues are reset
to the current reading.

The FH 52 allows capturing the maximum absolut&lireg the maximum and minimum, and
the difference between maximum and minimum. Foaitiesee chapter 3.3.10.
3.3.5 Menu Operation

In the single menus the title is shown in the finsé. Below it is indicated which keys can be
used for inputs. The keygnter, Mode] andEscapel are nearly always available. These keys
have the following functions:

In the main menu you open the selected submenuréssingEnter. In a submenu you
complete the current input Wi and move to the next line. If there are multiplput lines
in a submenu, each input has to be confirmed . Following the last input in a submenu
you leave it withEnter and return to the main menu.

By pressing th@ode| key you will return immediately from the main meaua submenu to
the measurement operation. For submenus the [agtan selection is accepted.

Using theEscape] key, you can go back one step in operation wittamgepting the latest
input.
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3.3.6 Main Menu

The following menus can be invoked from the maimme

Limit...

- Main Menu ————-
SELECT +*4-+ Enter Mode

m Unit...
iter... Max. AMin...

Information... Display...
Fower off... Test...

Felative. ..

3.3.7 AC/DC Menu

Fig. 3: Main menu

In theAC/DC menu you can choose whether you want to measatie §iC) magnetic fields or
periodically alternating/C) fields. Make your choice using the arrow keys &nish the input

with the[Enter] or theMode] key.

AC

AC/D
SELECT + =+ Enter Mode

C Menu ————-

]

Fig. 4. AC/DC menu

If AC is selected, the root mean square (RMS) valuéeffield strength or flux density of a
periodically alternating magnetic field is displdye

If DC is selected, the measured value for a static ntiagield is shown. The sign gives the
field direction according to the definition in chiap 3.7.2. Additionally the polarity can be
shown with the characters(for North) ands (for South), see chapter 3.3.14.

3.3.8 Unit Menu

The FH 52 shows the magnetic flux density or inducB in Tesla (T) or Gauss (G) or the
magnetic field strengthl in Kiloampere per Meter (kA/m), Ampere per Centiexg/A/cm) or

Oersted (Oe).
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—————— Unit Menu —————-
SELECT +*4-+ Enter Mode
E kA AScm
Oe

Fig. 5: Unit menu
Between the units and their multiples there arddhewing relations:

Magnetic Flux Densitys: Magnetic Field StrengtH:

1T =1000 mT 1 KA/m =1000 A/m =10 A/cm
1T =10000G 1 A/m = 0.001 kA/m = 0.01 A/lcm
1 kG =1000 G 1 A/lcm = 0.1 kA/m = 100 A/m
1G=0.001kG=0.0001T 1 Oe = 0.001 kOe

1 A/m = 4710° Oe= 0.01257 Oe

The relation between the magnetic flux denBiiyn Tesla) and the magnetic field strength
(in A/m) is given by the following relation:

B=Ho-H=4 110" Vs/Am -H = 1.257 - 16 Vs/Am -H.

Herelo is the magnetic field constant or permeabilityre vacuum.

If the unit for the measurement is changed, thatired and limit set points and stored measured
values are automatically converted to the new unit.

3.3.9 Filter Menu

The Filter function averages several sequential field readimgoving average). It is used to
quiet the display, making it more readable whenpitode is exposed to a noisy field.

————— Filter Menu ———-—-
SELECT + =+ Enter Mode
Off

Fig. 6: Filter menu

Filtering slows down the reaction on changes of ftekel strength. Therefore care must be
taken, especially if filtering is used togetherwitheMax./Min. function.
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3.3.10 Max./Min. Menu

TheMax./Min. function allows capturing maximum and minimum \&su

———=— Max Min. Menu ———-—
SELECT + =+ Enter Mode

Absolute Max. /Min.

Fig. 7: Max./Min. menu

If Absolute is selected, the maximum is shown in the line Wwetbhe measured value. The

maximum is the highest reading that was captunecesiheResef key was pressed last. When
this maximum is evaluated, the sign of the readingpt taken into account.

If Max./Min. is selected, the maximum, the minimum and thestBfice between maximum and
minimum are shown in the line below the actual legdThe maximum is the highest reading
that was captured since key was pressed last. The minimum is the lowesding that

was captured since tiResef key was pressed last. Here in DC mode the sigheofeadings is
taken into account.

The[Resef key deletes the captured values. These are asbife¢he device is switched off, if
the signal mode is switched betweag and DC and if the device enters standby. The
Max./Min. function can be used together with thiatree function.

The Max./Min. function is designed to observe slowly changingnais. A change in the
magnetic field, that is not visible in the displagnnot be captured. Theax./Min. function
should not be confused with a fast Peak functiomoffe sophisticated measuring instruments.

In the following cases the function is particulaulseful:

* Measuring very inhomogeneous fields, for exampletten surface of magnets. Here
often only the measurement of the maximum valsifciently reproducible.

* To capture readings in hard to get at places.

» To display the maximum field when field orientatisnunknown. The probe is rotated
slowly and the largest value will be captured.

3.3.11 Limit Menu

If the Limit function is enabled and the measured value igiatgn the upper limit leveligh
will be displayed. If the measured value is smathan the lower limit levelL.ow is displayed
(see Fig. 3). If the measured value is in betwe#ns shown.
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—————— Limit_Meny —————-
SELECT + =+ Enter Mode

Limit; off
Mode: Hbsolute
Hiah: S0.00 mT
Low: 10.00 mT

Fig. 8: Limit menu

Before theLimit function can be used, it must be configured. inftrst line, it can be switched
on or off. The selection is done with the arrowseynd confirmed wit{Enter.

In the second line the limit mode can be selectédor Absolute. If +/- is chosen, the sign of
the reading is taken into account in the evaluatlbrbsolute is chosen, only the absolute
value, without sign, is used. Tiésolute mode can e.g. be used to sort magnets afterfiblelir
strength, without caring about the polarity. In #ilemode, magnets can be sorted according to
their polarity.

In the next two lines, the switching levels for tivait function can be entered: first the high
limit and then the low limit. The low limit mustwhys be smaller than the high limit. If the
limit vales are entered in the wrong order, they @xchanged automatically when the menu is
left. A sign can only be defined if thg- mode is selected. Move the cursor using[¢Hé]
arrow keys onto the sign or onto the digit to barded and change them with @m arrow
keys. Terminate editing usitfanter or[Mode|.

Please note that the RMS values that are measorgd mode are always positive. Entering
limits with a negative sign is then not meaningfaotl respective settings are not evaluated.

If the desired switching level cannot be enterethm active range, you can change the range
using theRange] key without leaving the input line. Please notattthe automatic range
selection Auto) is switched off in this case.

In measurement operatiomw is shown in the information area of the displathé reading is
below the low limit. The display changesQag, if the reading is between the two limikigh is
shown if the reading is above the high limit. Itlbdimits are set to the same value, the display
changes directly frorbow to High when the value is exceeded.

3.3.12 Relative Menu

Using this function, small changes in a larger nesignfield can easier be observed. If the
function is switched on, only the difference toederence value that was previously set is
displayed.
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———=— Relative Menu ———-
SELECT + =+ Enter Mode

Felative: off
Value: +100 mT

Fig. 9: Relative menu

In the first line of therelative menu the function can be switched on or off. I§iswitched on,
the reference value is shown in the status linh@imeasurement display.

In the following line the reference value can beéeesd. First the currently stored value is
shown. If this value shall not be changed, simpisgEnter or Model. If you want to enter a
new reference value, replace the current value.evtbe selection mark with tie] -] arrow
keys onto the sign or onto the digit to be charged change them with tl@ m arrow keys.
Terminate editing usingnter or Mode|.

If the desired reference value cannot be enterdderactive range, you can change the range
using thelRange] key without leaving the input line. Please notattthe automatic range
selection Auto) is switched off in this case.

You can also make the actual reading become teeerafe value. Therefore press [feed| key
while the selection mark is in the input line foetreference value. The actual reading becomes
the reference value.

If the functionsRelative and Max./Min. are used together, the maximum and minimum
deviation from the reference value is shown.

3.3.13 Information Menu
The following information can be retrieved in thnenu:
* The version number of the device
* The serial number of the device
« The name and the version number of the probe
e The serial number of the probe
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——=— |nformation Menu ———
Enter Mode Escape

FH 52 U1.0

Ser. Mo, 123456

HS-TGESZ-124406
Ser. Mo.: 100000

Fig. 10: Information menu

3.3.14 Display Menu
Several settings regarding the display can beexhout in this menu.

————— Displael Meny ————-—
SELECT + =+ Enter Mode

Bararaph: off
Folarity:

Contrast; w=
Languase: Enalish

Fig. 11: Display menu

e Bargraph: If the Bargarph is switched on, a slightly thicker bar is showrvween the
reading and the information area instead of theusegpr line. The length of this bar is
proportional to the absolute value of the readifgr a reading of O the bar is not
visible. For the range limit is reaches from the tie the right border of the display area.

* Polarity: In DC mode, the sign of the reading always shows tharippl By setting
Polarity to On, additionally a letteN (for north pole) and (for south pole) can be
shown behind the readingy. means that the sensor is opposite to a north goudies
means that the sensor faces a south pole, sed~alder! Schalterargument nicht
angegeben.

e Contrast: Here the contrast of the display can be adjudtesreduced using t@ key
and increased using)] key. Make the desired setting with thd and[5] keys and
confirm it by pressin@nter or[Mode|.

* Language: The display language can be selected here. @arryhe selection with the
or[5] keys and confirm it witfEnted or [Modé].

3.3.15 Power Off Menu

To save battery current, the FH 52 can automayigadiver down itself after a selectable time.
You can set this time to 5 minutes or 20 minutegawr can disable this function. If any key is
pressed the timer is reset, i.e. the waiting titags from the beginning.
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———=— Paower Off Menu ———-
SELECT + =+ Enter Mode

Disabled Z0 min

Fig. 12: Power Off menu
The automati®ower Off function is not active if the FH 52 is powerednfrehe USB.

3.3.16 Test Menu

When theTest menu is invoked, the FH 52 will carry out some se#ts. The results of the tests
are shown.

—————— Test Menu —————-
Enter Mode Escape

Offset: =3.077 mT
Laltage: (] 4
Current: 1.002 mA
Eeprom: (] 4

Fig. 13: Test menu

First theOffset of the probe that was obtained during the lastatithe Zero| is shown. An
offset with an absolute value of more than 20 mit icalicate that the probe is defective. If a
high offset is shown you should first check if fhleg of the probe is properly inserted. Then
leave the menu and carry aZgéro again. Check the result in thest menu. Please also take
notice of the hints in chapter 4.4.

Secondly thevoltage path of the probe is checked. If no probe is coteteor if the voltage
path is interrupted,cpen” is shown. If ‘OK” is shown, the voltage path is operational.

For third the probeCurrent is measured. It should be about 1 mA. Small denat (up to
approx. 5 %) are automatically corrected by theS2HA probe current that is much too small
can indicate damage to the sensor. A probe cuafe@mA is shown if no probe is connected
or if the current path is interrupted, i.e. thelpgras defective.

At last the probe memorgéprom) is checked. Missing” is shown if no memory is detected. If
a memory is present, a check of the cyclic reduoglari the data is carried out (CRC). On
successOK” is shown, otherwiseCRC error”.

3.3.17 Measuring Data Memory

Up to 120 measured values can be saved to the nmegadgata memory of the FH 52. These are
also kept in memory when the device is switchedaking is carried out during the measuring
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operation using th key. The captured vale is then shown in the upgfeicorner of the
display together with its sequential number. If nplg values are stored, the list can be
browsed using the arrow keys. A new measured valagvays appended to the end of the list.
The shown value can be removed using [Diedete] key. If this key is held down, multiple
values are deleted until the key is released agsiter ten deleted values the deletion is
processed faster.

3.4 Switching between Battery Power and USB Power

|
o Important!

1 The FH 52 should always be switched off before &BUower supply (AC
adapter) is connected or removed.

If a USB power supply (AC adapter) is connectedlevthe FH 52 is operated from batteries
the FH 52 might enter standby mode and not recéeen this mode again. If this should
happen, you must remove the USB power supply adfdime FH 52 does not resume operation
in battery mode immediately, wait approximatelys#tonds and try to switch it on in battery
mode again. Then switch it off and connect the WS®er supply.

If a USB power supply is removed while the FH 52rs the FH 52 will normally continue
operation on batteries. On weak batteries it migpappen that the FH 52 restarts or
extinguishes.

3.5 Standby Mode

If the FH 52 is connected to a PC and the PC etiterstandby or energy saving mode, the
FH 52 will also go into standby mode. In this cése display showsEhtering Standby” for a
short time. Modified settings and saved measuraig dre copied from the volatile to the non-
volatile memory. Then the display backlight is sivéd off and the device is set to standby.
The display remains empty. The device is not felliytched off. It only stays in a state of low
energy consumption.

When the PC is wakened up from standby, the FH i82also continue operation. The display
shows shortly Resuming from standby” and thereafter the device returns into measurémen
operation.

During standby the FH 52 cannot be switched onffofrem the keypad. However, it switches
to active battery operation if the USB cable is ogpd.

3.6 Battery State Indicator

The battery state indicator in the upper right eorof the display is only visible if the FH 52 is
powered from the battery. It is deactivated if B¢ 52 is powered from the USB socket.

You can estimate the remaining battery capacitynftbhe battery state indicator. The display
changes fromill for a full battery i1 if the battésytoo weak to ensure full measuring
accuracy.
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You can power the FH 52 either from non-rechargeatd from rechargeable batteries
(accumulators). Rechargeable batteries have théged externally.

The indicator is configured for batteries with dl e®ltage of 1.5 V. If rechargeable batteries
with a lower cell voltage are used, the indicatolt mever indicate completely full batteries,
even if they are fully charged. However, this dnesmean that they cannot be used.

Switch off the device using th©n/Offf key before opening the battery compartment and
removing the batteries. This ensures that the desattings and the measured values are saved.

o Important!
1 You should remove the batteries from the FH 5xé tlevice will not be
used for a longer time. This will avoid damage thukeaking batteries.
3.7 Probes

Two standard probes are available for the FH 5Zraasverse and an axial probe. The
transverse probe has a Hall sensor that is moyvdedllel to the probe axis. It measures a
magnetic field that is aligned in one directiongesrdicular to the probe axis.

Hall sensor

Nljl

Transverse probe — top view

Measures flux density
perpendicular to probe axis

W

Transverse prok— side viev

Fig. 14: Transverse probe

The axial probe has the Hall sensor mounted perpaliad to the probe axis which measures
magnetic fields parallel to the probe axis.

Hall sensor

N[] <— Measures flux density
<— parallel to probe axis

Axial probe — top view

Fig. 15: Axial probe
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In addition a surface field probe, shaped liketielstamp, is available. It is used to measure the
field strength on the surface of magnetized foils.

3.7.1 Probe Handling
To avoid damage and for best measuring resultsfolleving handling requirements need to

be observed.

For connecting a probe, move the plug straight iheoconnector. Pull the plug straight out for
removing the probe.

The FH 52 does not work without a prob€&hé probe is missing!” is displayed if the device is
switched on without a probe connected. When a prisbattached, the probe data are
automatically read into the instrument. It is netessary to switch off the FH 52 for changing a

probe.

A
A

Danger!

The probe must never be brought into contact withsuaifficiently isolated
components that carry an electrical voltage. Tkewd on the probe is not
an electrical insulation with defined propertiegsiegard of this warning
can cause danger to life of the user. Additiontily device, the probe and
an eventually connected computer can be damaged.

Warning!

Care must be exercised when handling the probes&hsor of the probe is
very fragile. Stressing the Hall sensor can altercalibration. The probe
must not be clamped or pressed at its tip. Any &xdéerce can easily break
the sensor. Broken sensors are not repairable.

Although every attempt has been made to make thigepras sturdy as possible, they are still
fragile. The probe should only be held in placeskguring it at the handle. The probe stem
should never have force applied. Mechanical stieg¢be Hall sensor can cause a permanent
change of the measuring sensitivity or the offSgtessive force may destroy the Hall sensor.

The axial sensor is exposed on the end of the pwloellision with a hard surface can damage
the sensor or wear away its protective coating.

The transverse sensor is more protected, but isrti@less susceptible to bending stress and
erosion of the protective coating. Do not apply &rge to the front part of the probe (approx.
10 mm from the tip).

For all probes, do not pinch or allow cables todheick by any heavy or sharp objects.
Damaged probes are not repairable in most casesn\Wike instrument is not in use, the probes
should be stored separately in the supplied prigtebtrd case.
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Important!
© For best results, the instrument and probe showddnwup for at least
1 5 minutes before operation. If used, the optiom#lding chamber and the

probe should be at the same temperature.

3.7.2 Polarity of the Magnetic Field

In the DC signal mode, the orientation of the probe in thegnetic field affects the polarity
reading (+ or — respN or S). On a transverse probe, the label on the hamdlieates the side
for positive (+) flux entry. On an axial probe, o (+) flux entry is always from the front of
the probe, see Fig. 16.

ﬂ La E}EI
1

] Transverse Probe

1404

—o) 3

Axial Prohe

Fig. 16: Probe orientation for positive measuremand polarity display “N”

If the exact direction of the magnetic field is aokvn, its orientation can be determined by
slowly rotating the probe while thdax./Min. function is switched on. As the probe turns, the
measured field rises and falls and the maximunajdured. Make note of the probe orientation
at the maximum reading to identify the field dirent

You should consider all the possible contributid@she accuracy of the reading. Both, the
probe and the instrument, have limited accuracycipations that may affect the actual
reading. The probe should be zeroed before makitigat measurements. Th&ero function

is used to cancel out the offset of the probe aslmagnetic fields, like the earth’s magnetic
field. If the probe tip is not inside a shieldingaenber during zeroing, the local magnetic field
will be suppressed. Note that the reading chanfygeu turn the probe in the earth’s magnetic
field. If you wish to cancel out large magnetiddg you should use thRelative function.

S Important!
1 The probe temperature can also affect readingas®leefer to the technical
data.

The readings are dependent on the angle betweeidhesensor and the magnetic field.
Maximum output occurs when the flux vector is pageular to the plane of the sensor. This is
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the condition that exists during factory calibratidhe greater the deviation from orthogonality
(from right angles in either of the axes), the éarig the error of the reading. For example: A 5°
variance on any one axis causes a 0.4 % error, miBalignment induces a 1.5 % error.

3.8 Remote Operation

The FH 52 is equipped with a USB interface. This ba used to transfer measurements to a
computer and the FH 52 can be remotely controlled.

For communication with the FH 52, suitable softwamast be installed to the computer. At the
time of creation of these operating instructionsghtt-Physik supplies software for the
following operating systems: Microsoft WindoW¥ista, 7, 8, 10. The installation of a special
hardware driver is not necessary; a diver includéth Windows® is used. Some operating
systems are configured to search the internet &mdvirare drivers automatically by default,
which can take several minutes. If the search kag started once, it should not be interrupted.

On the web page of Magnet-Physikyww.magnet-physik.dea software package named
“FH 52 Software” is available for free download.ig kontains the following components:

 FH 52 Teslameter: a simple program for displayind saving readings and for remote
control of the most important functions of the FH 5

* MagnetPhysik.FH52.dll: a .NET assembly that you c&e in your own programs
created with Microsoft C#, Visual Basic .Net or Matl Instruments LabVIEW to
capture readings or to control the FH 52.

* Programming examples in Microsoft C#, VB.net andlescription, how to use the
FH 52 with National Instruments LabVIEW

More information can be found in the documentatrmide the software package.

Furthermore you can purchase the program “MagDat has among others the following
features:

» Display of readings, continuous recording and sauinvarious file formats.
* Remote control of almost all functions of the FH 52
» Simultaneous display and recording of the readings multiple FH 52 devices and
other measuring instruments made by Magnet-Physik.
3.9 Operating Principle

The operation of the field strength meter is basedhe Hall Effect. This is named after the
American physicist Edwin Herbert Hall, who exploteé effect in 1879.

The sensor element, the so-called Hall generagamade of a semi-conducting material. The
schematic construction is shown in the followingfie.
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/ Un
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+

Fig. 17: Operating principle of a Hall generator

A control currentl is flowing through the Hall generator. When tlssexposed to a magnetic
flux densityB that is directed perpendicular to the surfacénefdensor element, a force known
as the Lorentz force acts on the moving electrargé carriers,

IfL = q v x B) )
where v is the drift speed of the charge carrigrgheir charge and® the flux density of the
magnetic field.

The Lorentz force diverts the charge carriers edide surface of the Hall generator so that an
electric voltage, the Hall voltadédy, can be measured between the opposite sides,

0, R, LB

The Hall voltage is thus in the first approximatiproportional to the flux density. The Hall
constantRy depends on material parameters and thereforeasisihe temperature and to a
small extent on the flux densiB

The simplest method to keep the resulting lineattgr as small as possible is loading the Hall
voltage with an appropriate resistor.

High quality instruments, as the FH 52, additionalarry out a computed correction for the
non-linearity. Therefore the characteristic curf’¢he sensor is measured. The points are stored
in a data memory that is integrated in the pluthefprobe.
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4 Maintenance

4.1 Maintenance Plan
WHAT? WHEN? WHO?

Checking the instrument and the monthly Operator
accessories for damages

Calibrating the instrument and |e.g. once a year orManufacturer or authorized calibration
probe(s) every two years |laboratory

The checks shall be periodically repeated and deotsal.

4.2 Checking for Damage

The FH 52 and all accessories must be checked anm®nth for damages. If any of the

components, in particular the instrument housingyade or an optional line power supply (AC

adapter) are damaged, the equipment must only da iig has been cleared for operation by
an authorized person. The damaged parts shalpbecesl or sent to the manufacturer (Magnet-
Physik) for repair as soon as possible.

4.3 Calibration
Only regular calibration ensures accurate andbiglimeasuring results.

The FH 52 and the probe(s) should be calibratethusiitable references normally once a year.
We recommend having this calibration carried outh®y manufacturer (Magnet-Physik) or an
authorized calibration laboratory.

4.4 Troubleshooting

Using theTest menu (chapter 3.3.16), you can carry out a setf-té the FH 52 and the
connected probe.

Furthermore some problems that you might face wdpkerating the FH 52 are listed below:

« The instrument cannot be switched on usindQngOff key:
If you use the device with batteries, these migiwenbecome empty. Replace the
batteries or connect the device to a USB powerlgupm computer.
If you are using a USB power supply (AC adaptegxify that the power supply is
working and that the line socket that you are usngpwered.
If you have connected the USB power supply while #H 52 was operational in
battery mode, the FH 52 might have entered stamadye. In this case disconnect the
USB power supply and wait approximately 30 secosdsthat the internal capacitors
can discharge. Then switch on the FH 52 in batteoge and switch it off again. Then
connect the USB power supply while the FH 52 is off
If you have connected the FH 52 to a computer wigcin standby mode, also the
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FH 52 has entered standby mode. If you reactivegedmputer, the FH 52 should wake
up again.

If the device can nevertheless not be switchedd@tonnect it from the USB power
supply and remove the batteries for at least 106rs#cto reset the device.

« The reading cannot be set to zero uifiem):
First check if theRelative function is switched off. Make sure that the prabglaced
out of larger magnetic fields (AC and DC) and thas not moved during zeroing. If
available, use a shielding chamber. If zeroingsfaievertheless, the Hall sensor is
probably defective and the probe needs to be re@ldt available, test the device with
another probe. You can also send the device angrtitee for inspection to Magnet-
Physik or an authorized representative.

* “The probe is missing” is displayed although a probe is connected:
Probably the probe is defective. If available, tBstdevice with another probe. You can
also send the device and the probe for inspectiokldgnet-Physik or an authorized
representative.

* “This probe is not supported!” is displayed:
You are trying to use a probe that is not suitdbiea FH 52 or the present version of
the FH 52. In case of doubt, ask Magnet-Physikrdfloee, it is necessary to submit the
serial numbers of the FH 52 and of the probe.

* “Invalid Probe Data!” is displayed:
The data memory of the probe contains invalid dataight be defective. You can send
the probe for inspection to Magnet-Physik or aharted representative.

A Hall sensor can be damaged by mechanical stasss,can occur if the probe stem is bent.
Pressure to the surface or tip of the probe, strakeexcessive temperatures can also cause
damage.

4.5 Taking Out of Operation

Switch off the FH 52 using tHON/Off key. Unplug the probe and the USB cable if appliea
You should remove the batteries from the FH 5&eéfdevice will not be used for a longer time.
This will avoid damage due to leaking batteriest the device and the probe into the storage
case. Store the case in a safe place under sudgabisonmental conditions. It is advisable to
register the date of the last operation.

o Important!

To prevent any possible environmental pollutioviotation of environmen-
tal regulations, only a specialized company shealdy out disposal.
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