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From development to manufacturing

Development
Present us with technical challenges!
Our competent contact partners would be pleased to advise you and provide the suitable magnet system for your 
application. We can draw on the accumulated know-how of more than 50 years of market presence. 

With our own toolmaking facilities, fitted with an extensive range of machinery, we are also in a position of  
manufacturing prototypes at short notice.

Manufacturing
Our machines for plastic and metal processing include plastic injection moulding machines, automatic punching 
presses and lathes, as well as eccentric presses. With over 400 tools and devices, we manufacture numerous indi-
vidual parts directly in-house. Additional manufacturing components are largely procured from regional suppliers 
(local sourcing). This shortens transport distances and times and allows the employment of logistic concepts 
such as just-in-time.

Many magnet systems are manufactured along modular lines. Due to a comprehensive stock of semi-finished and 
finished parts we are also in a position of supplying larger quantities quickly.

Quality
We have been certified according to DIN EN ISO 9001 since 1999 and regularly review our processes and proce-
dures. We are able to test magnet qualities and to determine metal alloys via x-ray fluorescence spectral analysis 
(RFA) The plastics we use are non-toxic, free of plasticizers and PAHC) polycyclic aromatic hydrocarbons.
Furthermore, over 95% of our products conform to RoHS (2011/65/EU) and REACH (1907/2006). Hard ferrite 
magnets are only used as non-toxic strontium alloys.

Subject to technical modifications

Special solutions for your application
You have not quite found what you are looking for?
Then you have come to the right address with Brugger and can rely on our competence in solving problems.  
We can manufacture customised small series from 1 unit upwards as well as large series quickly and reliably.  
We always check whether we can fall back on existing components or tools. This lets you benefit from assured 
quality at an excellent price/performance ratio.

12 | We live up to your challenges
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Magnet alone

Factor 1

Magnet with a steel sheet and a central pole

approx. Factor 4,5

Magnet within a round steel housing
(Our range flat pot magnets)

approx. Factor 6

Ring magnet with steel housing and central pole

approx. Factor 7

AlNiCo rods within a steel housing
(Bar magnets)

approx. Factor 7,5

Magnets with polar pieces

approx. Factor 16

Magnet with a U shape steel piece

approx. Factor 5,5

Magnet with a steel sheet

approx. Factor 1,3

Our magnetic assemblies are a combination of magnets and steel housings. Different mounting combinations 
allow an increase of the holding force.

You will find the list of the different possibilities in the below  drawings. The reference value ist he value for a 
magnet alone.

Holding force

12 | General information
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About our standard magnet systems

12 | General information

Temperature and holding power
Please observe the respective maximum operating temperature specified for our magnet systems. In general,  
the holding power of the systems is reduced for every magnet alloy with increasing temperature. The maximum 
operating temperature quoted in the catalogue gives the temperature to which these systems can be used  
without taking damage. If this limit is exceeded, this affects the plastics, adhesives and/or the power of the 
magnet.

The following diagrams show the dependence of holding force in relation to the temperature as well as in relation 
to other factors, like air gap and counter part:

Diagram showing the dependence 
of the holding force in relation to the temperature

Diagram showing the dependence 
of the holding force in relation to the air gap
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Diagram about the dependence of the holding force  
in relation to the material of the counter part
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About our standard magnet systems

12 | General information

Surface protection
The steel components are galvanised as standard and then blue passivated.  
The magnets are nickel-plated by galvanising.

Magnetisation
All magnet systems supplied by us are always manufactured with the same level of magnetisation, i.e. the  
arrangement of the poles on the holding surface of the alloy is always the same.

Ferrite/AlNiCo Ferrite/AlNiCo

NdFeB/SmCo NdFeB/SmCo

12

Information desk 4



Gewerbestraße 23         78739 Hardt         Fon +49 7422 9519-0          Fax +49 7422 9519-22          info@brugger-magnet.de

Magnetic materials used in our magnet systems

12 | Magnetic materials

Neodymium-iron-boron (NdFeB)
Alloy made of neodymium, iron, boron with the compound Nd2Fe14B.

NdFeB magnets have a hardness of 560-580 HV and are less brittle than alloys made of HF and SmCo. The material 
can be machined using diamond tools and wire and sinker EDM. As they oxidize heavily, these magnets are mostly 
nickel- or zinc-plated. NdFeB magnets exhibit a very high energy density so that a very high adhesive force can  
be achieved at max. saturation. Depending on the alloy’s composition, they can be used in a temperature range 
of - 40°C to + 200°C*.

Samarium-Cobalt (SmCo)
Alloy consisting of the rare earth metal samarium (Sm) with the metal cobalt (Co). 
Alloy structures:  SmCo5 (without iron content), Sm2Co17 (with 20–25 % iron content) 

These magnets have a hardness of 500-700 HV and are therefore brittle. They can be machined using diamond 
tools and wire and sinker EDM. Due to the high cobalt content, they are more expensive than other magnetic 
materials. SmCo magnets oxidize only slightly and exhibit good chemical resistance. Due to their high energy 
density (about 30-40% less than NdFeB magnets), high adhesive forces can be achieved at maximum saturation. 
They can be used in a temperature range of - 40°C to + 350°C*. Small cracks in the magnetic material do not 
influence the force.

AlNiCo
Alloys consisting of aluminum, iron, nickel, copper and cobalt. Permanent magnets are made from them using 
casting methods and technology or sintering.

These magnets have a hardness of 510 HV and can be machined using diamond tools (grinding, drilling), wire and 
sinker EDM, water jet cutting, hard turning and hard milling. Due to their magnetic properties, magnets made of 
AlNiCo have to be very long in the direction of magnetization in order to have, as open magnets, good demagnet-
ization resistance. AlNiCo magnets are highly temperature-resistant and can be used in the temperature range 
- 270°C to + 450°C*.

Hard magnetic ferrites (HF)
are made out of iron oxide and strontium carbonate. Strontium-ferrite compound: SrFe12O19

These magnets have a hardness of 480-580 HV and can be machined with diamond tools as well as with water jet 
cutting. In contrast to the rare earth magnets, ferrites exhibit a considerably lower magnetic energy density. 
These raw materials are available in large quantities and are therefore inexpensive. 

Chipping on the sharp edges are accepted, provided that the original shape of the magnet and its function are 
maintained. In cases where no chipping is accepted, it must be explicitly specified. Small cracks in the magnetic 
material do not influence the force.

Magnets made of hard ferrites can be isotropic (elements uniform in all directions → lower adhesive force) or 
anisotropic (elemental components have a preferred direction → higher adhesive force). HF magnets can be used 
in a temperature range of - 40°C to + 250°C*.

*  The maximum service temperature varies however, and depends entirely on the actual alloys, the application, the bonded materials, as well as the geo-
metry of the magnet. Please refer to our product catalogue for precise details on the temperature range of your magnet system. You are also welcome to 
contact us in person.
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Magnetic materials used in our magnet systems

12 | Magnetic materials

The material is hard and brittle and can only be machined using diamond tools. Furthermore, hard ferrites are 
not sensitive to oxidation and weather conditions; they also exhibit good chemical resistance.

The material is hard and brittle and can only be machined using diamond tools. Furthermore, hard ferrites are 
not sensitive to oxidation and weather conditions; they also show good chemical resistance.
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Magnets manufacturing history

12 | Magnetic materials

Magnetite AlNiCo Ferrite 
magnets

Samarium
 Cobalt

Neodynium 
iron boron

Already used since 
the 11th century 
before Christus

1935 1950 1960 1980

Foundry or 
sintering

» Sintering or 
injection molding Sintering Sintering or 

injection molding

» High thermal 
stability 

(up to 550 °C) 
» High remanence

» Very high energy 
for money

» Very high energy
» Good thermal 

stability 
(up to 350 °C) 

» The highest 
energy

» Very high energy 
for money

» Low energy
» Risks of demag-
netisation in open 

circuit

» Low level of rema-
nence and energy
» Bad thermical 

behaviour 
(up to 250 °C)

» Expensive
» Fragile

» Fragile
» Bad thermical 

behaviour 
(up to 200 °C)

» Must be protected 
against corrosion

» High temperatures 

» High volume 
industrial appli-
cations without 

weight optimisation 
(car industry)

» Industrial 
applications with 

weight optimisation 
and good thermal 

stability (aeronautic 
industry)

» Leading magnetic 
material on the 

market
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The demagnetisation curves

12 | Magnetic materials

The demagnetisation curve
The demagnetisation curves are located in the second quadrant of the hysteresis curve. These curves indicate the 
differences between the Neodynium Iron Boron, the Samarium Cobalt , the Alnico and the ferrite magnets, that 
we use in our magnetic assemblies.  

Remanence B is the magnetic induction value which is used in the magnet according to operating point. 

Coercitive field Hc indicates the necessary demagnetising field in order to cancel the induction within the mag-
net. This can occure in case of demagnetising fields.

To simplify one can say that:
» The higher the remanence is the stronger the magnet is
» The higher the coercitive field is the stabler the magnet is

demagnetisation curves

coercitive field  
kA/m 

Remanence mT 
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Typical magnetic characteristics

12 | Magnetic materials

Hard magnetic ferrites (HF)           

Material

Remanence
Br

(min) – (Typ)

Reversible 
Temperature 
Coefficient

of Br

Coercivity
Fieldstrength

HcB
(min) – (Typ)

Coercivity
Fieldstrength

HcJ
(min) – (Typ)

Reversible 
Temperature 
Coefficient

of HcJ

Maximum
 Energy Product 

(B·H)max
(min) – (Typ)

Density
approximation

Maximum
Working

Temperature*

mT mT %/°C kA/m kA/m kA/m kA/m %/°C kJ/m³ kJ/m³ g/cm³ °C

HF 8/22 215 220 -0,19 >135 140 220 230 +0,3 8 8,5 4,8 <250

HF 24/23 350 365 -0,19 >210 220 230 240 +0,3 24 25,5 4,8 <250

HF 26/22 370 390 -0,20 >210 220 220 230 +0,3 25,5 29 4,8 <250

HF 26/24 370 380 -0,19 >220 230 240 250 +0,3 26 27 4,8 <250

HF 28/16 390 400 -0,19 >160 170 160 170 +0,3 28 30 5,0 <250

HF 28/26 385 395 -0,19 >240 255 260 275 +0,3 28 30 4,85 <250

Neodymium-iron-boron (NdFeB)        

Material

Remanence
Br

(min) – (Typ)

Reversible 
Temperature 
Coefficient

of Br

Coercivity
Fieldstrength

HcB
(min) – (Typ)

Coercivity
Fieldstrength

HcJ
(min) – (Typ)

Reversible 
Temperature 
Coefficient

of HcJ

Maximum
 Energy Product 

(B·H)max
(min) – (Typ)

Density
approximation

Maximum 
Working

Temperature*

mT mT %/°C kA/m kA/m kA/m kA/m %/°C kJ/m³ kJ/m³ g/cm³ °C

N35 263/95 1170 1210 -0,12 >868 >955 -0,7 263 287 7,6 <80

N40 302/95 1250 1280 -0,12 >907 >955 -0,7 302 326 7,6 <80

N48 366/95 1380 1420 -0,12 >923 >955 -0,7 366 390 7,6 <80

N35H 263/135 1170 1220 -0,12 >868 >1353 -0,7 263 287 7,6 <120

N45SH 342/160 1320 1380 -0,12 >1003 >1592 -0,7 342 366 7,6 <150

Samarium-Cobalt (SmCo)

Material

Remanence
Br

(min) – (Typ)

Reversible 
Temperature 
Coefficient

of Br

Coercivity
Fieldstrength

HcB
(min) – (Typ)

Coercivity
Fieldstrength

HcJ
(min) – (Typ)

Reversible 
Temperature 
Coefficient

of HcJ

Maximum
 Energy Product 

(B·H)max
(min) – (Typ)

Density
approximation

Maximum
Working

Temperature*

mT mT %/°C kA/m kA/m kA/m kA/m %/°C kJ/m³ kJ/m³ g/cm³ °C

RCS20 151/120 850 950 -0,04 >637 >1194 -0,3 151 175 8,3 <250

RCS24 175/120 830 1000 -0,03 >661 >1194 -0,2 175 199 8,4 <350

RCS26H 191/200 1000 1060 -0,03 >677 >1990 -0,2 191 215 8,4 <350

AlNiCo        

Material

Remanence
Br

(min) – (Typ)

Reversible 
Temperature 
Coefficient

of Br

Coercivity
Fieldstrength

HcB
(min) – (Typ)

Coercivity
Fieldstrength

HcJ
(min) – (Typ)

Reversible 
Temperature 
Coefficient

of HcJ

Maximum
 Energy Product 

(B·H)max
(min) – (Typ)

Density
approximation

Maximum 
Working

Temperature*

mT mT %/°C kA/m kA/m kA/m kA/m %/°C kJ/m³ kJ/m³ g/cm³ °C

ANC5 37/5 1180 0 -0,02 >48 >49 -0,05 37 0 7,3 < 550

NdFeb N40 302/95:
302 = Minimal value of the maximum energy product (BH max) 302 kJ/m3 in this case
95 = 1/10 of the minimal value of the coercitivity field strengh ( 955 kA/m in this case)

* The maximum working temperature depends also on the geometrie (ratio of „thickness to diameter“) of the magnets, it can be less. 
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STABGREIFER

Anisotropic
means that a material‘s property has different values depending on the direction. This means that when magnets 
are made, a strong magnetic field is created in which the “elementary magnets” align themselves in the direction 
specified by the field. When magnetised with the field direction along the preferred axis later on, you obtain 
much better magnetic values than in another direction.

Isotropic
means that a material‘s property has identical values in all directions For magnets, this means that no direction is 
favoured when magnetising in the direction of a specific axis.

Preferred direction
Alignment of the magnetic crystals in a specific direction.

Permanent magnet 
A permanent magnet is a magnet that shows and maintains a static magnetic field.

Operating temperature
The operating temperature specifies the maximum temperature at which the magnet can be used. In general,  
the adhesive force of the magnetic systems drops when operating at a higher temperature. Intense heating up 
(temperature rises above the so-called Curie temperature) results in irreversible demagnetisation. 

Air gap
Space or distance between two opposing surfaces of a magnet or magnet system and, in reverse, a magnet or 
magnet system or magnetisable object. The space between the areas does not have to consist of a magnetic  
material.

Magnetism
Magnetism is a physical phenomenon; a sub-area of electro-magnetism as one of the four basic forces in physics. 
Magnetism can be described using the H magnetic field and B magnetic flux density. Magnetism is produced  
by moving electrical loads or by magnetic angular momentum as well as the spin of the electrons. Moreover, 
magnetism is expressed as a force conveyed through the magnetic field, starting from magnetic objects (such as 
permanent magnets) or affecting them (such as iron).

Magnetise
A magnetic field causes the elemental magnetic parts to align. The object therefore becomes magnetic.

Magnet system
A magnet combined with other Metal and/or plastic components.

Rare earth metals (SE) 
are among the metals or the 14 chemical elements in the periodic table that follow  
lanthanum, the lanthanoids, as well as scandium and yttrium. Neodymium is considered one of the light rare 
earths (Cer group). 

What to know about magnets

12 | Magnetic terms
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Two-poles

Two-poles magnetised 

Anisotropic

The respective type of magnetisation depends on the desired application, shape and material of the magnets 
used. So, for example, when using different magnetisation types with otherwise identical shapes, differences in 
the relationship between adhesive force and air gap are achieved.

Also, the raw magnet used plays a significant role. If it is made of an anisotropic material, the first four magnet-
isation types mentioned below may generally be used. If the magnet is made of an isotropic material, then, as a 
rule, the last two types of magnets listed below may be used.

012

Multi-pole

Multiple poles magnetised across the surface 

Isotropic

Radial

Magnetised radially 

Isotropic

Overview

12 | Types of magnetisation

Axial 

Magnetised axially

Anisotropic

Axial according to sectors

Axially magnetised according to sectors 

Anisotropic

Diametral

Diametral magnetisiert 

Anisotropic
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Instructions for handling magnets

12 | Handling magnets

Processing of magnets:
The magnet‘s attracting and repelling forces represent a potential safety
hazard. Magnets can attract and repel even at great distances - thus represen-
ting a risk of injury.

Sintered magnets are hard, brittle and, when they collide, break apart into
sharp-edged pieces. Any type of collision should be avoided at all times.
The powerful attractive forces of the magnet can crush one‘s skin, so
work only when wearing suitable protective clothing!

Magnet applications:
Magnets may not be installed in potentially explosive environments because it 
could cause sparking.

Strong magnetic fields may affect electrical or electronic devices.
This is also true of pacemakers.

We are not aware of any adverse affects to the human body as a result of
exposure to magnetic fields.

Shipping of magnets:
Magnets are not classified as hazardous goods when shipped by road or sea. 
For air shipments, please refer to the packaging regulations for hazardous 
goods No. 953 of the IATA (International Air Transport Association).

When shipping via parcel services, magnets can lead to problems if not
packaged properly. For example, this could affect goods (electronic
devices, chip cards) in other parcels or the sorting equipment of the
parcel service. The parcel could also become attached to metallic objects
during transport.
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We offer INNOVATIVE
MAGNETIC SOLUTIONS

that are specially customised for your area of application.

We would be happy to share our expertise
to help you SOLVE YOUR PROBLEMS

and meet your specific magnet needs.

How to contact us: 

Address Brugger GmbH 
 Magnetsysteme
 Gewerbestraße 23
 78739 Hardt / Germany

Phone +49 7422 9519-0
Fax +49 7422 9519-22
URL www.brugger-magnet.com
E-mail info@brugger-magnet.com

Our competence

12 | Contact

Our business hours are:

Monday - Thursday 08:00 clock - 16:30 clock
Friday 08:00 clock - 15:00 clock
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