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Dear Customer

"For more than sixty-five years Magneti Ljubljana strives to fulfil its mission. Fifty

It is my pleasure to introduce our company to you. years of constant efforts in satisfying our customers in quality, quantity, delivery

Magneti Ljubljana is a privately owned company located in Ljubljana
(Slovenia) and has a long standing tradition stretching back 50 years in
magnet production sector. The company was established and developed as
one of the companies within Iskra group. With privatization the state-owned
Iskra Magneti was eventually transformed into privately owned Magneti
Ljubljana, taking the form a joint-stock company.

Currently we are the worldwide manufacturer of AINiCo, SmCo, NdFeB
INTRODUCTION magnets, Magnetic Systems, Rotor Magnetic Assemblies, Braking

Magnetic Systems, Special Mecanical Parts and Magnetic assemblies,

Hydrogen Storage Alloys and Battery Alloys. —

Through the years the company has been constantly increasing and

has won the confidence of its customers, not only by maintaining high
quality but also as a consequence of its highly qualified and motivated
staff, modern equipment and constant investment into development and
research in order to find high quality, cost and time effective solution.
Therefore, we believe that our current and previous work proves that
customers can trust and rely on us.

We do realize that an established quality assurance system is one of the main
conditions for the successful business relation and are therefore certified
according to the : ISO 14001: 2015, ISO 9001: 2015, IATF 16949: 2018,
OHSAS 18001: 2007. We are constantly looking for new ways to improve
our quality standards and make our company even more people and
environment friendly.

| believe in the expertise, knowledge and acumen of our management
team and all other employed by our company that are engaged in each
step of our development. | am strongly convinced that with common
power we shall continue to successfully follow our aim of constant
improvement and growth, which consequently lead also to our ultimate
goal — the satisfaction of our customers.

We are looking forward to cooperating with you!

Kind regards

Albert Erman
Managing Director

and price. | strongly believe that through satisfaction of our shareholders and
employees supported by professional expertise this mission can last in the future.’
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Albert Erman, Managing Director

MILESTONES

1991 The company is founded for production of AINiCo magnets
T 962 The company joins the ISKRA group

1 967 The company moves to its present site at Stegne 37
1988 Production of SmCo magnets begins

1089 The company leaves the ISKRA group

1992 privatization of the company

1993 Awarded 1SO 9001 certificate by DQS

19985 The company is renamed Magneti Ljubljana, d. d.

1998 purchase the production hall at Stegne 25

1999 production of advanced Magnetic Systems

2000 Awarded certificates 1SO 14001 and VDA 6.1

2002 Awarded certificates ISO/TS 16949

2003 Awarded certificate OHSAS 18001

2004 construction of the new production facility at Stegne 37
2007 vacuum casting of special alloys

2009 Production capabilities for NdFeB magnets

201 2 Awarded certificate IRIS, production of magnetic systems for traction motors

2013 introduction of our own electroplating line

2016 Fully automated production of bonded systems for electric motors

2019 investment in new production hall at Stegne 25a




Magnetic properties

Limag

Remanence Coercivit L Energy

LIMAG y Coercivity product

Typical values FI[] (BH)max

Cast AINiCo M .
ast ILO VIag nets Lmag190 08 ” 65 9
Limag 250 0,64 90 92 18
Cast AINiCo magnets have been part of Magneti Ljubljana’s production range for over 50 years. Experiene Limag 400K 1,04 60 62 32
and vast technological knowledge in production of this type of magnets ensures the fulfillment of any Limag 500 1.2 50 51 38
customer’s specific requirement. AINiCo alloys'with'precisely defined chemical compositions are melted Limag500B 1,25 52 53 43
in inductive melting furnaces and cast into sand molds'p red from resin coated sand. Depending on Limag 1500 0,89 124 126 40

chemical composition and production process, cast AINiCo'magnets can be either isotropic or anisotropic.

Due to slightly higher physical density, cast AINiCo magnets in general
have slightly higher magnetic properties comparing with the same
grade of Sintered AINiCo magnets.

On the other hand, due to economical reasons, casting AINiCo
technology compared to sintered AINiCo technology is usually more
suitable for larger dimensions and not very complex forms. Within the
range of cast AINiCo magnets, magnetic properties can be adjusted
according to the customer’s requirements, taking into account the
general limitations.
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Physical properties YT T
| 8 / -0
Characteristic [Unit] Value . -128 112 -96 -80 -64 -48 -32 -16
Density [g/cm?] 7.3 g::;:tla"g:: H [kA/m]
Elasticity Modulus [kN/mm?] 100-200
Bending Strength [N/mm?] 250-600 * high remanence - Br,
Compression Strength [N/mm?] 300-400 _ _ They can be manufactured to attain a wide range of magnetic
Hardness [HRc] 55 * high operating properties which can meet various specific requirements based
Specific electrical resistance [uQcm] 45-55 temperature, on various fields of application, such as:
:z::::: r:::mal conductivity {JW//krif] ?ZO " good corrosive resistance, * various types of sensors in automotive industry,
Curie temperature [°c] 820-890 + good long term and + DC motors,
Temperature Coefficient—TK Br [%/K] -0,02 temperature stability. * mechanical kWh meters, etc.
Required magnetising strenght [kA/m] 300
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Simag
Sintered AINiICo Magnets o . -

Simag 400K 1,01 60 62 32
Similarly to cast AINiCo magnets, sintered AINiCo magnets have also been part of Magneti Ljubljana’s Simag 500 1,25 50 52 38
production for decades. Market proven proficiency in production ef this type of magnets ensures fulfilment Simag 1500 0,85 124 126 40
of any customer’s specific requirements. Sintered AINiCo magnets are prepared by compacting powder Simag 1800 0,75 150 155 43

mixtures with defined chemical composition and grain size distribution in a press and then sintering in
vacuum sintering furnaces.

Due to slightly lower physical density, sintered AINiCo magnets in general
have slightly lower magnetic properties comparing with the same

grade of Cast Alnico magnets. However, due to the different production
process, they can be manufactured in more complex forms, and from

an economical point of view, sintering technology is better suited for
manufacturing smaller sized AINiCo magnets. Within the range of
AINiCo magnets, magnetic properties can be adjusted according to the
customer’s requirements, taking into account the general limitations.
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Physical properties ‘ r0
128 112 96 80 -64 -48 -32 -16 0
H [kA/m]
Density [g/cm?] 72 Sintered AINiCo
Elasticity Modulus [kN/mm?] 100-200 advantages:
Bending Strength [N/mm?] 250-600 « hiah operatin They can be manufactured to attain a wide range of magnetic
Compression Strength [N/mm?] 300-400 tegm eprature g properties which can meet various specific requirements based
Hardness [HRc] 55 P ! on various fields of application, such as:
Specific electrical resistance [uQcm] 45-65 - good corrosive resistance, ) ) o
Specific heat [J/kgK] 300 « various types of sensors in automotive industry,
Specific thermal conductivity [W/mK] 12 + good long term and * DC motors,
Curie temperature [°C] 820-890 temperature stability. * mechanical kWh meters,
Temperature Coefficient—TK Br [%/K] -0,02 - safety switches, etc.
Required magnetising strenght [kA/m] 300
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HIGH ENERGY RARE-EARTH BASED MAGNETS

_ Remag 19A
a m O They are used in many
(EHlnlkiim]  womeo BT applications fields:

1 s « variety of sensor
Samarium Cobalt Magnets
. . ' 20°C 100°C 1500 200°C 250°C 12 automotive and other
industries,
omparison with NdFeB magnets, SmCo magnets work at higher operating temperatures and have bet-
emperature stability. Due to their high magnetic properties they are particularly suitable for applications + high torque

e the relationship between magnetic properties and the size of the magnet is very important. DC motors, etc.

ting for applications which require low magnetization fields at high temperature stability and coercivity.

Main advantages of
samarium cobalt
magnets are:

+ excellent magnetic
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Physical properties
. R -1600 -1400 -1200 -1000 -800 -600 -400 -200 0
Density lg/cm?] 83 Magneti Ljubljana produces .
. m,
Elasticity Modulus [kN/mm? 120 three types of high energy
Bending Strength [N/mm?] 120 Rare-Earth based sintered
Compression Strength [N/mm?] 1000 magnets: N )
Magnetic properties
Hardness [HRc] 500 .
- - - « Samarium Cobalt Magnets
Specific electrical resistance [uQcm] 55
(SmCob5),
Specific heat [J/kgK] 370
Specific thermal conductivity [W/mK] 10 + Samarium Cobalt Magnets
Curie temperature [°C] 720 (Sm2Co17), Remag 19A 09 660 2400 160
Temperature Coefficient—TK Br [%/K] -0,04 . Remag 19T 095 720 1800 180
Temperature Coefficient—TK iHc [%/K] -0,21 : NeOdymlum Iron Boron
- — Magnets (NdFeB).
Required magnetising strenght [kA/m] 2000
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HIGH ENERGY RARE-EARTH BASED MAGNETS

Remag Sm2Co17/

Samarium Cobalt Magnets

Remag 25 A

(BH)max [kd/m?] 207018205 BI[T]

20°C 100°C  150°C 200°C  250°C 300°C

The combination of high magnetization and high Curie temperature of Sm2Co17 magnets is what makes
them attractive for many applications that require high energy products and long lasting stability when
used at temperatures up to 350°C. 1n addition to Sm and Co, these magnets contain Fe, Cu, and Zr and they
present hard magnetic properties when their microstructure consists of a network of cells based on 2/17R
phase surrounded by boundaries based on 1/5 phase. The microstructure is obtained by a metallurgical
process including sintering, homogenization and annealing.
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Physical properties

Density [g/cm?] 8,3 8,3
Elasticity Modulus [kN/mm?] 120 120
Bending Strength IN/mm?] 120 120 -1600 -1400 -1200 -1000 -800 -600 -400 -200 0
Compression Strength [N/mm?] 800 800 H lka/m]
Hardness [HRc] 600 600
Specific electrical resistance [uQcm] 85 85 . N
: Magnetic properties
Specific heat [J/kgK] 280 280
Specific thermal conductivity [W/mK] 12 12
Curie temperature [°C] 820 820
Temperature Coefficient—TK Br [%/K] -0,03 -0,03
Temperature Coefficient—TK iHc [%/K] -0,23 -0,15 Remag 25 A 1,03 750 >1590 190
Required magnetising strenght [kA/m] 4500 2000 Remag25ALC 1,05 720 800 200

MAGNETI LJUBLJANA

They are used in many
applications fields:

« variety of sensor
applications in
automotive and other
industries,

* high torque DC
motors, etc.

Main advantages of
samarium cobalt
magnets are:

« excellent magnetic
function to dimensions
ratio,

+ high (BH) max-»

* high coercivity,

« relatively high working
temperature,

+ good corrosion resistance,

- relatively good
temperature stability.




HIGH ENERGY RARE-EARTH BASED MAGNETS

Remag 25T
(TN E— BIT] Re m ag N d Fe B

/ Neodymium Iron Boron Magne

Sintered NdFeB (Neodymium Iron Boron) magnets belong to a group of Rare-Earth magnets and have
highest remanence (remaining magnetization'aftésremoving the external magnetic field) and coercivity
(high resistance to demagnetization). They are prﬁced via sintering technique and are either pressed
isostatically in oil or axially/transversally in a pressing tool. They suffer from relatively low corrosion
resistance and therefore usually require long-term or short-term surface corrosion protection according to
its use in application. These magnets are produced according to customer specifications and can be found
in a variety of applications including high performance motors, brushless DC motors, magnetic separation,
magnetic resonance imaging, sensors and loudspeakers.

-1600 -1400 -1200 -1000 -800 -600 -400 -200 0

H [kA/m]

Remag 25 T LC

(BH)max [kd/m?] 20210 180150 120 BI[T]

20°C 100°C  150°C 200°C  250°C  300°C

- 06
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ﬂiggﬂ ( Physical properties

7 )
Characteristic [Unit]
0 ] Main advantages of
Densit /cm?® 7,65 .
-1600 -1400 -1200 -1000 -800 -600 -400 -200 0 y lo NdFeB magnets are:
Elasticity Modulus [kN/mm?] 150
H [kA/m]
Bending Strength [N/mm?] 180 - excellent magnetic
Compression Strength [N/mm?] 850 function / dimensions
Magnetic properties Hardness [HRc] 550 ratio,
REMAG Remanence Coercivity Instrinsic Energy product Specific electrical resistance [pQcm] 16 - very high (BH)
Typical values B, Hes Coercivity (BH)max Specific heat [J/kgK] 440 maxs
T kA/m kJ/m?
m [la/m] [ ] Specific thermal conductivity [W/mK] 9 . high B,.
Remag25T 1,07 820 >1590 220 Curle temperature rel 340
Remag25TLC 1,10 730 800 230 CRequired magnetising field strength  [kA/m] 2500
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HIGH ENERGY RARE-EARTH BASED MAGNETS

Remag 26 A Remag 31 A

(BH)max [kJ/m?] 20210180 150 120 B[T] (BH)max [kJ/m?] 20210180150 120 BI[T]
14 14
20°C 60°C 100°C 120°C 150°C 180°C 210°C 240°C 20°C  60°C 80°C  100°C  120°C 150°C  180°C 210°C
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Remag 28 A Remag 26 T

(BH)max [kJ/m?] 210160 15 12090 B[T] (BH)max [kJ/m?] 240210 180 150 120 BI[T]
14 1.4 .
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-1600 -1400 -1200 -1000 -800 -600 -400 -200 0 -1600 -1400 -1200 -1000 -800 -600 -400 -200 0
H [kA/m] H [kA/m]
Magnetic properties Magnetic properties
Remag26 A 1,08 810 >2250 220 -0,08 -0,51 210 Remag31A 116 880 >2000 250 -0,085 -0,57 180
Remag28A 1,13 860 >2200 230 -0,085 -0,55 200 Remag 26 T 1,13 860 > 2550 240 -0,08 -0,51 210

MAGNETI LJUBLJANA 19



HIGH ENERGY RARE-EARTH BASED MAGNETS POLYMER BONDED MAGNETS

Remag28 T

20°C 60°C 80°C 100°C 120°C 150°C 180°C 210°C

(BH)max [kd/m?] 5040302010 BIT] v P I t
14 a S o m a g

Injection & Compression Moulded

Magneti Ljubljana, d.d. produces various types of polymer bonded magnets based on several types of
magnetic materials (NdFeB, SmCo, SrFe...) and binders (PA12, PPS, Epoxy...). Polymer bonded magnets are
best suited for magnets of very complex shapes, of a wide range of dimensions and magnetic properties.
Besides the standard types of polymer bonded magnets represented in this catalogue, other feasible
customer requirements can also be met.

-1600 -1400 -1200 -1000 -800 -600 -400 -200 0
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Remag 31T
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W ILA /el
Physical properties
Magnetic properties
Density [g/cm?)] 49 -6,3
Curie temperature [°C] 310
Temperature Coefficient - TK Br [%/K] -0,1
Remag28T 117 905 >2200 255 -0,085 -0,55 200 Temperature Coefficient - TK Br [%/K] 0.7
Remag31T 1,21 930 >2000 280 -0,085 -0,57 180 Required magnetising strengh [kA/m] 2800
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POLYMER BONDED MAGNETS

Plastomag NPPS B

BI[T]

50403020 10

(BH)max [kJ/m?]
08

0,6

-40°C  20°C 100°C

04

0,2

-1200 -1000 -800 -600 -400 -200 -0
H [kA/m]

Plastomag NPPS G

BI[T]

50403020 10

(BH)max [kJ/m?]

-1200 -1000 -800 -600 -400 -200 -0
H [kA/m]

Magnetic properties

Plastomag NPPS HF

BI[T]

504030 20 10

(BH)max [kJ/m?]
0,8
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Plastomag NPPS HC

BI[T]

504030 20 10

(BH)max [kJ/m?]
038
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-1200 -1000 -800 -600 -400 -200 -0

H [kA/m]

Magnetic properties

Plastomag NPPSB FEFeb 41/64p MQP-13-9 PPS 480 4,80 330 412 720 9,00 42 5,38 4,9-52 150 Plastomag NPPS HF FEFeb 51/75p MQP-B+ PPS 540 5,40 370 4,62 780 9,75 50 6,25 49-52 150

Plastomag NPPS G FEFeb 46/64p MQP-B  PPS 520 5,20 350 4,37 720 9,00 48 6,00 49-5,2 150 Plastomag NPPSHC FEFeb 40/103 pMQP-A  PPS 480 4,80 360 4,50 1100 13,75 42 5,25 49-52 160
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Plastomag NPPS HR Magnetic Systems

B(T]

50403020 10

(BH)max [kJ/m?]
08 Magneti Ljubljana, d. d. has a long-lasting experience in producing and supplying various types of
magnetic systems such as holding / gripping systems and systems, which are used as components in
various measuring and sensor systems, various types of electric motors etc.

0,6

-40°C

20°C 100°C

04

0,2

-1200 -1000 -800 -600 -400 -200 -0

Plastomag NPPS HT

BI[T]

50403020 10

(BH)max [kJ/m?]
08

- 06

100°C

-40°C  20%C

04

Vacuum cast
special alloys

0,2

Magneti Ljubljana, d.d. has production
capabilities for vacuum casting and thermal
treatment of several kinds of special alloys as:

1200 1000 -800 -600 -400 200 0
H [kA/m]

* copper based alloys,

« alloys for hydrogen storage, alloys
for batteries,

Magnetic properties

Plastomag Name by MQ : Br Br bHc bHc iHc iHc BHmax BHmax p Top . .

Typical values standard powder 03 [mT] [kG] [kA/m] [kOe] [kA/m] [kOe] [kJ/m?] [MGOe]] [g/cm3] [°C] various types of master alloys, etc.
Plastomag NPPSHR FEFeb 47/54p MQP-15-7 PPS 550 5,50 320 4,00 580 725 48 6,25 4,9-5,2 120

Plastomag NPPS HT FEFeb 45/84 p MQP-14-12PPS 500 5,00 380 4,75 950 11,90 45 5,62 49-5,2 160
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Constant effort to satisfy our customers

Quality management includes establishment, maintenance and improvement of the quality management
system fulfilling the requirements of the international standards ISO 9001, ISO 14001, ISO / IATF 16949,
OHSAS 18001 as well as using the business excellence approach according to the EFQM model.

IATF 16949
1ISO 9007

ISO 14001
OHSAS 18007

BUREAU VERITAS
Certification

Ordering magnets

A well-defined inquiry would aid us in speeding up the processing of your inquires, thus avoiding
excessive correspondence and saving your valuable time.

We therefore kindly ask that you send us the following information so that we many promptly
send you an offer in response to your inquiry or order:

Specifically defined
magnets:

+ draught drawing showing the tolerance and
the quality of processing,

« definition as to the quality of the magnetic alloy,
« direction of magnetisation,
« total or partial quantities,

« intended application of the magnet and
the influence of the surroundings on the
functioning of the magnetic composite

e Ljubljana

SLOVENIA

When only the intended
application of the magnet
has been determined:

« diagram of the magnetic circuit with
all acceptable modifications highlighted,

« size of the air aperture or lifting force,

« presence of any demagnetised field.

We recommend the magnetisation of every
permanent metallic magnet after installation!




The world, Europe, Slovenia. The capital Ljubljana, the
company Magneti Ljubljana, d. d.

We are at your disposal for anything concerning
permanent metallic magnets.

‘T +386 5909 78 01

5111295
agneti.si " A N [ ' I
eti.si ' [ A ;



