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Introduction

REMACOMP C

for computer controlled measurement

of the dynamic characteristics
of soft magnetic materials

The REMACOMP®C family of instruments
comprises  automatic, computer controlled
measuring systems to determine dynamic (AC)
magnetic properties of soft magnetic materials.
This information is required in materials research,
quality control and system design.

The characteristic quantities are obtained from
measurements of the hysteresis loop. The most
important properties that can be derived are core
losses, remanence, coercivity and permeabilities.

Many components of the
REMACOMP® C except the
power amplifier are integra-
ted in the system computer.
This minimizes the external
cable connections. The out-
put values of the external
power amplifier can be adapted to the specific
requirements within a wide range. The instrument
covers a frequency range from 10 Hz up to 2 kHz,
10 kHz or 500 kHz, depending on the selected
components.

Typical specimens are ring cores, either solid or
tape-wound. They have a closed magnetic path
which means that a closure yoke is not
necessary. The samples must be equipped with a
primary and secondary winding for test.

The magnetic field strength H in the specimen is
calculated from the current in the primary
winding, which is measured using a precision
shunt of negligible inductance. The flux density B
is determined by numerical integration of the
voltage that is induced in the secondary winding.
The time courses of these voltages are scanned
by two fast analog-to-digital converters. From the
data of one period the hysteresis loop and
characteristic values like core losses, remanence,
coercivity and permeability are calculated.

The  hysteresis
loop appears au-
tomatically scaled
on the computer
monitor. Besides
the hysteresis
loop, the course
in time of field
strength and flux
density can also be displayed. Digital display of
the results on the visual display unit excludes
reading errors. The graphic display obviates the
need for time-consuming evaluation and conver-
sion of data.
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The application of digital signal processing
techniques throughout is reflected in the high
degree of accuracy, ease of operation, short
measuring time and good documentation. The
equipment is therefore suitable for use in the
laboratory and quality control.

The basic measuring system corresponds to the
international standard |EC 60404-6 (digital
method).

For other  specimen
shapes than rings various
fixtures are available. An
Epstein frame, which is
included in the model
REMACOMP® C — 1200
allows measurements
following the standard
IEC 60404-2. With single sheet fixtures of
different sizes measurements on strips in open or
closed circuit are possible.

Multi-turn winding adapters allow e.g. measuring
rings and stampings of sheet without applying
individual windings.



The 10 kHz Version of the REMACOMP® C can
be combined with a REMAGRAPH®C. The
REMAGRAPH® C is a hysteresisgraph for quasi-
static (DC) measurements on soft magnetic
materials. Is meets the requirement of the
standard IEC 60404-4.

The main advantage of a real quasi-static
measurement is that the hysteresis loop can be
obtained without the influence of eddy currents.
Measurements can be carried out on rings, bars
and strips. For details about the capabilities and
accessories of the REMAGRAPH® C please con-
sult the specification of this instrument.

A REMAGRAPH®-REMACOMP® combination of-
fers both, AC and DC measurements. It is more
cost-effective compared to 2 separate instru-
ments as many components are only required
once. But please note that some of these

Measurements

components differ from those used in the
separate instruments. So a later extension of a
REMAGRAPH® or a REMACOMP® to a combina-
tion is impossible. Only external accessories like
measuring yokes and coils can be added.

REMAGRAPH®-REMACOMP® combination C - 710
with two electronic fluxmeters EF 5. (The stand-alone
computer is not shown.)

Depending on model and accessories of the REMACOMP® C the following measurements are possible:

Absolute measurements on specimens with uniform cross-section and a closed magnetic path like ring
or race track shaped samples. For this type of measurement two windings must be applied to the

specimen.

Relative (comparative) measurements on other specimens that can be equipped with two windings.
Measurement of stripe shaped specimens in an open circuit using an open field coil with measuring

coil (surrounding coil).

Measurements of strips or sheet in an Epstein frame
Measurement of strips or sheet in single sheet yokes

Specimens

The REMACOMP® C allows measuring a variety of materials with different magnetic properties, for

example:
Soft magnetic steel
Electrical steel
Ferrous alloys
Soft magnetic ferrites
Crystalline Ni-Fe alloys
Amorphous magnetic materials
Nanocrystalline alloys

General data of an ideal geometric shape cannot be given because these data depend on the specific test
and hardware conditions as frequency, the type of power amplifier, the number of turns of the windings and

the magnetic properties of the specimen itself.

Ring shaped samples can be:
Solid ring cores
Sintered cores
Tape-wound cores
Sheet stampings (single samples or stacks)



Typical dimensions of ring specimens are:
Cross-sectional area 10 mm?2 to 500 mm?2
Recommended ratio between outer diameter D and inner diameter d: D/d£1,4

Test specimens with the following approximate dimensions of outer diameter D, inner diameter d and height
h are for example suitable:

D =55 mm, d =45 mm, h=5mm.
The maximum field strength H in the specimen depends on the output values of the power amplifier and the

number of turns of the primary winding. For ring shaped samples, the amplitude of the magnetic field
strength normally should not exceed 10 kA/m in order to avoid heating of the specimen during the test.

Product Family

The following REMACOMP® C standard models are
available. Main differences are frequency range and
output power.

REMACOMP® C - 100

Frequency range : 10 Hz ... 500 kHz
Power amplifier  : 180 VA

REMACOMP® C - 200

Frequency range : 10 Hz ... 10 kHz
Power amplifier 200 VA

o Cabinet of REMACOMP® C — 100
REMACOMP™- C - 1200 housing power amplifier and computer
Frequency range : 10 Hz ... 2 kHz
Power amplifier  : 1200 VA

The models REMACOMP® C - 200 and REMACOMP® C - 1200 feature a digital waveform control for
measurements at sinusoidal course of the flux density B.

The REMACOMP® C - 1200 is especially suitable for use with an Epstein-Frame for electrical steel testing.
Its standard configuration includes a 25 cm Epstein frame. It uses digital air flux compensation which
eliminates the need of a mutual inductance.

Various power amplifiers with different output power, voltages and currents are optionally available. The
optimum choice depends on the specimens to be measured (material, dimensions, application frequency).
If you supply information about your samples we can assist you to configure the optimal system for your
application.

REMAGRAPHC-REMACOMP® Combination C - 705

Combination of REMAGRAPH® C - 530 and REMACOMP® C - 200, for measurements on ring specimens,
including one Electronic Fluxmeter EF 5

Frequency range : DC, 10 Hz ... 10 kHz

Power amplifier 36V, 12 A

REMAGRAPHC-REMACOMP® Combination C - 710

Combination of REMAGRAPH® C - 500 and REMACOMP® C - 200, including two Electronic Fluxmeters
EF 5, MJR 5 measuring yoke and JRR, JRF, PS-R 40/58 measuring coils (for details please consult the
REMAGRAPH® C specification).

Frequency range : DC, 10 Hz ... 10 kHz

Power amplifier 36V, 12 A



Operating Principle

The block diagram shows the main components of the REMACOMP® C with a ring shaped test specimen
(3) that is equipped with a primary and a secondary winding.
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Measuring principle of REMACOMP® C: 1 function generator, 2 power amplifier,
3 specimen, 4 data acquisition system

Frequency, amplitude and waveform of the excitation current is programmed to the function generator (1).
The output signal of the function generator drives the power amplifier (2). The primary winding with N, turns
is connected to the output of the power amplifier, in series with the low inductance precision shunt R. The
voltage drop U; = R - | across the shunt is proportional to the magnetic field strength H in the specimen.

The voltage U, that is induced in the secondary winding is proportional to the flux variation dF / dt. The flux
density B is obtained from U, by numerical integration. Both voltages U, and U, are synchronously sampled
by two fast analog-to-digital converters (4). The resulting data are stored in the PC for further processing.
The hysteresis loop is displayed.

In addition, the measurement data stored in the computer can also be used for other purposes, e.g.
statistical analysis or quality documentation of incoming or outgoing goods.

The REMACOMP® is easy to use, in interactive mode between visual display unit and computer. Once the
required parameters have been set, the push of a button is all that is needed to start the fully automatic
measurement process.

The use of an external power amplifier offers the possibility to adapt the system easily to different
measurement purposes.

The following quantities are automatically calculated from the measuring data:

Remanence

Coercivity

Core losses
Permeability

Form factor

Maximum field strength
Maximum flux density



Technical Data

REMACOMPO model

Function generator

(PC board)

Resolution

Max. output voltage
Waveforms, max. frequency /
update rate

Analog-to-Digital Converter
(ADC, PC board)
Simultaneous sampling
Number of inputs
Resolution

Input voltage (full scale)

Maximum input voltage
Accuracy

Maximum sampling rate

Power amplifier
4-quadrant operation,
various models available
Max. current, standard model
Max. current, alternate models
Max. voltage, standard model
Max. voltage, alternate models
Power
Bandwidth

Operating modes
Voltage amplifier
Current amplifier

Low inductance measuring shunt
Resistance (depending on power

amplifier model)
Tolerance
Maximum burden

Special features
Offset adjustment, DC bias
Amplifier coupling
direct
inductive
Waveform control
sinusoidal B(t)
sinusoidal H(t)

C-100
(500 kHz)

14 bit
+5V
sine: up to 16 MHz;
rectangle, triangle,
ramp: up to 1 MHz

Yes

2

14 bit

+0.1 to £10 V, with
attenuator up to 42 V
42V

0.65 % of reading
+1mV...10 mV (range
dependent)

100 MS/s

+4.5 A
+1.5Ato+15A
+80 V

+40 V to 120 V
180 VA /360 W
DC to 750 kHz
(model dependent)

Yes
No

0.1Wto1lW

0.1%
now

Yes

Yes
Yes

No
No

C - 200
(10 kHz)

16 bit

+10V
Arbitrarily
programmable,
up to 4 MS/s

Yes

2

12 bit

+0.2to 242V

42V

below 10 V: 0.2 % of
reading

above 10 V: 0.7 % of
reading

5 MS/s

112 A

+2 Ato £20 A

+36 V

+20 V to £100 V

200 VA /400 W

DC to 10 kHz...20 kHz
(model dependent)

Yes
Yes

0.1Wto1lW

0.1%
mnow

Yes

Yes
Yes

Yes
Yes

C - 1200
(2 kHz)

16 bit

+10V
Arbitrarily
programmable,
up to 4 MS/s

Yes

2

12 bit

+0.2to #42 V

42V

below 10 V: 0.2 % of
reading

above 10 V: 0.7 % of

reading
5 MS/s

+20 A

+120V

1200 VA / 2400 W
DC to 2 kHz

No
Yes

0.1wW

0.1%
100 W

Yes

Yes
Yes

Yes
Yes

Due to continuous product improvement specifications are subject to change without notice.



Hardware and Software Description

COMP
Software for REMACOMP © C

The magnetic field strength is controlled by the PC via the function generator board. A digital control of the
waveform is possible with most models. Other parameters of a measurement like range settings are
controlled by software. The input signals required for the calculation of the field strength and flux density are
sampled by two fast synchronous ADCs. When the desired excitation level is reached, the hysteresis loop is
displayed on the computer screen.

A feature, which facilitates work considerably, is the possibility to store the set sample and measuring
parameters. Thus in the case of new measurements only a few new inputs must be made. This is especially
useful for measurement sequences on similar specimens. For successive measurements, the final settings
of the last measurement are available as new start settings.

The measured results and curves can be output on the monitor, printer or in result files, which can then be
further processed by programs such as Excel etc. This allows statistical treatments of a series of
measurements to be carried out.

Software Features

User friendly, menu driven operation

Context sensitive help

Saving of measuring data and parameters

Automatic saving of results (e.g. under a test number)

Calculation of results

Print preview

Output of measuring results and curves on a printer

Copying of measuring results and curves via the Windows clipboard

Output of measuring results in files

Various possibilities for customer specific output design

Display of permeability curve and/or normal magnetization curve, for permeability measurements
Display of hysteresis loop and/or the course in time of H and B, for hysteresis measurements
Display of up to 5 curves in one diagram with results

Language separately selectable for program menus and output (English, German, Polish)
Microsoft Windows 2000/XP/Vista compatible

Parameters

Default parameters minimize the number of necessary inputs
Calculation of the cross-sectional area of rings

Calculation of the magnetic path length of rings

Extensive data sets including data of geometry for C-cores

Measurement

Complete hysteresis loop with setting of the desired excitation level for field strength or flux density
Normal magnetization curve with setting of the desired excitation level for field strength or flux
density

Loss measurement as a function of frequency or excitation level

Control towards a form factor corresponding to that of a sinusoidal waveform for field strength or
flux density (not for REMACOMP® C - 100)

Automatic or manual control of hardware components

Option for smoothing by averaging



Evaluation

General

Maximum field strength and flux density

Amplitude permeability, either as relative Permeability or inductance factor (A, value)
Output of specimen and measurement parameters and calculated results in ASCII files
Possibility of considering the influence of an air gap (sheared hysteresis loop)
Possibility of considering a temperature coefficient

Hysteresis measurements

Remanence

Coercivity

Loss, specific total loss or total power loss in the corresponding units W/m3, W, W/kg
Form factor of field strength or flux density

Table of B(H), where H are user defined field strengths. The values of H can be stored.

Permeability measurements

Maximum relative permeability and corresponding field strength
Initial relative permeability
Table of p(H), where H are user defined field strengths. The values of H can be stored.

Loss measurements

Table of P(f), where f are user defined frequencies. The values of f can be stored.
Table of P(H), where H are user defined field strengths. The values of H can be stored.
Table of P(B), where B are user defined flux densities. The values of B can be stored.

Units

Full support of Sl and CGS units in software and output
Change of unit system possible at any time
Simultaneous display of S| and CGS units on diagram axis

Computer hardware for REMACOMP® C included in the standard packages

For the set-up of an automatic measuring system and smooth installation of the before mentioned software
a computer with the following minimum properties is required:

Computer with one or three free Hard disk drive WINDOWS (current version)
PCI slots (depending on CD/DVD drive HP Deskjet printer (current model,
REMACOMP® model) Network connection printer not supplied to China)

LCD flat screen
Keyboard, Mouse

The computer has to be configured by Magnet-Physik.
We cannot guarantee faultless operation if apart from the programs loaded by us further software is installed.
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Example Diagrams

Hysteresis loop and time
functions of field strength and
secondary induced voltage

Hysteresis loops at
different frequencies

Commutation curve and
permeability curve



Optional Accessories

Coil Systems MC-REMACOMP ®

Coil systems MC-REMACOMP® are used for the measurement of the polarization J of strips, sheet or
bars of soft magnetic material. They consist of an open field coil and a measuring coil (surrounding
coil). The sheared hysteresis loop is measured.

The coil design is made according to the customer’s requirements. Therefore information about
specimen material, shape and dimensions is necessary.

Measuring Yokes MJ-REMACOMP ©

Closure yokes MJ-REMACOMP® are used in combination with coil systems MC-REMACOMP® in order
to close the magnetic path. They are suitable to measure magnetic strips. The yokes are laminated and
made from low core loss material.

The yoke design is made to fit a coil system MC-REMACOMP®.

Measuring Yokes MJC-REMACOMP ® (Single Sheet Yokes)

Measuring yokes MJC-REMACOMP® contain integrated field generating and measuring coils. They are
designed to measure magnetic strips and sheet. The yokes are laminated and made from low core loss
material.

Multi-turn Winding Adapter CB-M

These connection boxes use a connector with 40 pins to close prefabricated
windings around a ring specimen. The windings are split into groups of 25, 10 and
5. Each of them or a combination can be used either as primary or as secondary
winding. Minimum inner specimen diameter: 25.5 mm.

Reference Specimen for Epstein Frame — Grain Orient  ed

This set of Epstein stripes is made of grain oriented electrical steel. It is supplied with a proprietary
calibration certificate.

Reference Specimen for Epstein Frame — Non Oriented
This set of Epstein stripes is made of non oriented electrical steel. It is supplied with a proprietary
calibration certificate.

Both reference specimens can optionally be supplied including a calibration by PTB (Physikalisch-
Technische Bundesanstalt).

Mutual Inductance for Epstein Frame

A mutual inductance must be installed in the center of the Epstein frame if traditional air flux
compensation by this hardware is preferred rather than digital air flux compensation.

Computer Accessories
A laser printer or other computer accessories are available on request.



Services

Taking into operation and training — in Magnet-Physi K's gremises
in the operation of the computer controlled REMACOMP™ C and its software.

The training takes 1 day and is included in the standard packages. The customer has to bear all costs in
connection with the journey, the stay in Germany, accommodation, food, etc.

Taking into operation and training — in the custome I's premises
in the operation of the computer controlled REMACOMP® C and its software.

The training takes 1 day and is at customer’s expenses. Additionally the customer has to bear the costs
for our engineer in connection with the journey (incl. expenses for travelling hours), the stay,
accommodation, food, etc.

Further information, also about the REMACOMP® C, can be found in our brochure
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