
Production Process

Main applications of sintered NdFeB magnets

Different NdFeB Production Technologies



1. GBD - Grain Boundary Diffusion

GBD technology is the most effective method to enhance magnetic performance with small
amount of heavy rare earth elements. The process is carried out between the machining process
and surface treatment process. The process and mechanism diagram are shown in Graph 1.

Putting the material containing HRE (Dy or Tb) onto the surface of NdFeB magnet, the
HRE will diffuse from surface to the inner space of the magnet during the high temperature
treatment. The grain boundary will be reached with Dy or Tb and the coercivity of the magnet
enhanced. The BH curves are shown in Graph 2, significant increase of the coercivity of the
magnet after GBD treatment is visible.

GBD process can be realized in different ways depending on the geometry-shape of magnet.
DMEGC possess the most mature GBD technologies:

1. Spray technology
2. Adhesion technology and
3. Physical Vapor Deposition - PVD technology

DMEGC can produce magnets using both Dy and Tb - GBD, depending on material grade.



Advantages of GBD Technology

1) Significant increase of the coercivity which cannot be achieved by conventional process able
preparation of the materials resistant to the very high temperature - ultrahigh grades.
2) Significant reduction of heavy rare earth elements and therefore cost. Magnets are more
environmentally friendly.

2. Heavy Rear Earth – HRE Technology

There are two types of the HRE Technology, Less HRE ＆ HRE Free Technology. Aim of these
technologies is to reduce the amount of HRE in magnets, on this may cost will be reduced and
magnets will be more environmentally friendly. Less HRE ＆ HRE Free Technology is carried out
by properly composition designing of material, refining particle size, and improving distribution of
magnetic powder, controlling the grain size of material and distribution of grain boundary, to achieve
high performance without or using less heavy rare earth elements (Dy, Tb). The equivalent
performance will be obtained compare with conventional heavy rare earth process by using less
amount of Dy or Tb. This technology is suitable to produce mid and low material grades.

Graph 3.

3. Ce Replacement Technology

The relatively cheap and high-abundance rare earth element Cerium-Ce, see the Graph 4, is used
to partially replace Nd in the material, see the Graph 5. On this way reduction of Nd amount in the
material will lead to the cost saving as well as to the realization of the balanced utilization of rare
earth elements.



Coating Technology

Sintered NdFeB magnets are very sensitive to corrosion and need additional protection of the
surface. Almost all magnets will be surface treated before they are sent to customers. There are
several types of the coatings which are used depending on the different corrosion resistance
requirements, such as surface passivation, Ni, Ni-Cu-Ni, Zn, epoxy, etc. The characteristics of
standard DMEGC coatings are shown in Table 1.

Table 1. Coating characteristics



Downloads
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2. NdFeB Grades diagram

3. NdFeB Grades magnetic performance table.

Characteristics of sintered NdFeB magnets at 23℃±2℃

Material

Grade

Br Hcb,min Hcj,min (BH)max αBr βHcj Tw ρ

T kGs kA/m kOe kA/m kOe kJ/m3 MG0e %/℃ %/℃ ℃ g/㎝ 3

N55 1.45-1.49 14.5-14.9 836.0 ≥10.5 955.4 ≥12 398-414 50-52 -0.13 -0.65 80 7.5



N52 1.42-1.47 14.2-14.7 836.0 ≥10.5 955.4 ≥12 398-414 50-52 -0.13 -0.65 80 7.5

N50 1.39-1.44 13.9-14.4 836.0 ≥10.5 955.4 ≥12 382-398 48-50 -0.13 -0.65 80 7.5

N48 1.37-1.41 13.7-14.1 836.0 ≥10.5 955.4 ≥12 358-382 45-48 -0.13 -0.65 80 7.5

N45 1.33-1.37 13.3-13.7 836.0 ≥10.5 955.4 ≥12 334-358 42-45 -0.13 -0.65 80 7.5

N42 1.29-1.33 12.9-13.3 836.0 ≥10.5 955.4 ≥12 318-334 40-42 -0.13 -0.65 80 7.5

N40 1.26-1.29 12.6-12.9 859.9 ≥10.8 955.4 ≥12 302-326 38-40 -0.13 -0.65 80 7.5

N38 1.22-1.26 12.2-12.6 859.9 ≥10.8 955.4 ≥12 279-310 35-38 -0.13 -0.65 80 7.5

N35 1.17-1.22 11.7-12.2 859.9 ≥10.8 955.4 ≥12 263-286 33-35 -0.13 -0.65 80 7.5

N33 1.14-1.17 11.4-11.7 859.9 ≥10.8 955.4 ≥12 239-270 30-33 -0.13 -0.65 80 7.5

N30 1.08-1.14 10.8-11.4 859.9 ≥10.8 955.4 ≥12 223-246 28-30 -0.13 -0.65 80 7.5

N55M 1.45-1.49 14.5-14.9 1019.1 ≥12.8 1114.6 ≥14 398-415 50-52 -0.13 -0.65 100 7.5

N52M 1.42-1.47 14.2-14.7 1019.1 ≥12.8 1114.6 ≥14 398-415 50-52 -0.13 -0.65 100 7.5

N50M 1.39-1.44 13.9-14.4 1011.1 ≥12.7 1114.6 ≥14 382-399 48-50 -0.13 -0.65 100 7.5

N48M 1.41-1.45 13.7-14.1 995.2 ≥12.5 1114.6 ≥14 358-384 45-48 -0.13 -0.65 100 7.5

N45M 1.37-1.41 13.3-13.7 971.3 ≥12.2 1114.6 ≥14 334-361 42-45 -0.13 -0.65 100 7.5

N42M 1.33-1.37 12.9-13.3 955.4 ≥12.0 1114.6 ≥14 318-338 40-42 -0.13 -0.65 100 7.5

N40M 1.29-1.33 12.6-12.9 939.5 ≥11.8 1114.6 ≥14 302-322 38-40 -0.13 -0.65 100 7.5

N38M 1.26-1.29 12.2-12.6 915.6 ≥11.5 1114.6 ≥14 279-307 35-38 -0.13 -0.65 100 7.5

N35M 1.22-1.26 11.7-12.2 875.8 ≥11.0 1114.6 ≥14 263-285 33-35 -0.13 -0.65 100 7.5

N33M 1.17-1.22 11.4-11.7 836.0 ≥10.5 1114.6 ≥14 239-263 30-33 -0.13 -0.65 100 7.5

N30M 1.14-1.17 10.8-11.4 796.2 ≥10.0 1114.6 ≥14 223-240 28-30 -0.13 -0.65 100 7.5

N55H 1.45-1.49 14.5-14.9 1099.5 ≥13.8 1353.5 ≥17 398-420 50-52 -0.125 -0.62 120 7.5

N52H 1.42-1.47 14.2-14.7 1074.8 ≥13.5 1353.5 ≥17 398-420 50-52 -0.125 -0.62 120 7.5

N50H 1.39-1.44 13.9-14.4 1035.0 ≥13.0 1353.5 ≥17 382-398 48-50 -0.125 -0.62 120 7.5

N48H 1.37-1.41 13.7-14.1 1011.1 ≥12.7 1353.5 ≥17 358-383 45-48 -0.125 -0.62 120 7.5

N45H 1.33-1.37 13.3-13.7 971.3 ≥12.2 1353.5 ≥17 334-361 42-45 -0.125 -0.62 120 7.5

N42H 1.29-1.33 12.9-13.3 955.4 ≥12.0 1353.5 ≥17 318-338 40-42 -0.125 -0.62 120 7.5

N40H 1.26-1.29 12.6-12.9 939.5 ≥11.8 1353.5 ≥17 302-322 38-40 -0.125 -0.62 120 7.5

N38H 1.22-1.26 12.2-12.6 915.6 ≥11.5 1353.5 ≥17 279-307 35-38 -0.125 -0.62 120 7.5

N35H 1.17-1.22 11.7-12.2 875.8 ≥11.0 1353.5 ≥17 263-285 33-35 -0.125 -0.62 120 7.5

N33H 1.14-1.17 11.4-11.7 836.0 ≥10.5 1353.5 ≥17 239-263 30-33 -0.125 -0.62 120 7.5

N30H 1.08-1.14 10.8-11.4 796.2 ≥10.0 1353.5 ≥17 223-240 28-30 -0.125 -0.62 120 7.5

N55SH 1.45-1.49 14.5-14.9 1099.5 ≥13.8 1592.4 ≥20 398-420 50-52 -0.12 -0.60 150 7.5

N52SH 1.42-1.47 14.2-14.7 1074.8 ≥13.5 1592.4 ≥20 398-420 50-52 -0.12 -0.60 150 7.5

N50SH 1.39-1.44 13.9-14.4 1035.0 ≥13.0 1592.4 ≥20 382-398 48-50 -0.12 -0.60 150 7.5

N48SH 1.37-1.41 13.7-14.1 1011.1 ≥12.7 1592.4 ≥20 366-383 46-48 -0.12 -0.60 150 7.5

N45SH 1.33-1.37 13.3-13.7 995.2 ≥12.5 1592.4 ≥20 334-368 42-46 -0.12 -0.60 150 7.5

N42SH 1.29-1.33 12.9-13.3 955.4 ≥12.0 1592.4 ≥20 318-338 40-42 -0.12 -0.60 150 7.5

N40SH 1.26-1.29 12.6-12.9 939.5 ≥11.8 1592.4 ≥20 302-322 38-40 -0.12 -0.60 150 7.5

N38SH 1.22-1.26 12.2-12.6 915.6 ≥11.5 1592.4 ≥20 279-307 35-38 -0.12 -0.60 150 7.5

N35SH 1.17-1.22 11.7-12.2 875.8 ≥11.0 1592.4 ≥20 263-285 33-35 -0.12 -0.60 150 7.5

N33SH 1.14-1.17 11.4-11.7 836.0 ≥10.5 1592.4 ≥20 239-263 30-33 -0.12 -0.60 150 7.5

N30SH 1.08-1.14 10.8-11.4 796.2 ≥10.0 1592.4 ≥20 223-240 28-30 -0.12 -0.60 150 7.5



N52UH 1.42-1.47 14.2-14.7 1074.8 ≥13.5 1990.4 ≥25 398-420 50-52 -0.12 -0.5 180 7.55

N50UH 1.39-1.44 13.9-14.4 1035.0 ≥13.0 1990.4 ≥25 382-398 48-50 -0.12 -0.5 180 7.55

N48UH 1.37-1.41 13.7-14.1 1011.1 ≥12.7 1990.4 ≥25 366-383 46-48 -0.12 -0.5 180 7.55

N45UH 1.33-1.37 13.3-13.7 995.2 ≥12.5 1990.4 ≥25 334-368 42-46 -0.12 -0.5 180 7.55

N42UH 1.29-1.33 12.9-13.3 971.3 ≥12.2 1990.4 ≥25 318-337 40-42 -0.12 -0.5 180 7.55

N40UH 1.26-1.29 12.6-12.9 955.4 ≥12.0 1990.4 ≥25 302-322 38-40 -0.12 -0.5 180 7.55

N38UH 1.22-1.26 12.2-12.6 923.6 ≥11.6 1990.4 ≥25 279-307 35-38 -0.12 -0.5 180 7.55

N35UH 1.17-1.22 11.7-12.2 891.7 ≥11.2 1990.4 ≥25 263-284 33-35 -0.12 -0.5 180 7.55

N33UH 1.14-1.17 11.4-11.7 859.9 ≥10.8 1990.4 ≥25 239-270 30-33 -0.12 -0.5 180 7.55

N30UH 1.08-1.14 10.8-11.4 812.1 ≥10.2 1990.4 ≥25 223-240 28-30 -0.12 -0.5 180 7.55

N50EH 1.39-1.44 13.9-14.4 1035.0 ≥13.0 1990.4 ≥25 382-398 48-50 -0.115 -0.45 200 7.6

N48EH 1.37-1.41 13.7-14.1 1011.1 ≥12.7 2388.5 ≥30 366-383 46-48 -0.115 -0.45 200 7.6

N45EH 1.33-1.37 13.3-13.7 995.2 ≥12.5 2388.5 ≥30 334-368 42-46 -0.115 -0.45 200 7.6

N42EH 1.29-1.33 12.9-13.3 971.3 ≥12.2 2388.5 ≥30 318-337 40-42 -0.115 -0.45 200 7.6

N40EH 1.26-1.29 12.6-12.9 939.5 ≥11.8 2388.5 ≥30 302-322 38-40 -0.115 -0.45 200 7.6

N38EH 1.22-1.26 12.2-12.6 923.6 ≥11.6 2388.5 ≥30 279-307 35-38 -0.115 -0.45 200 7.6

N35EH 1.17-1.22 11.7-12.2 883.8 ≥11.1 2388.5 ≥30 263-285 33-35 -0.115 -0.45 200 7.6

N33EH 1.14-1.17 11.4-11.7 859.9 ≥10.8 2388.5 ≥30 239-270 30-33 -0.115 -0.45 200 7.6

N30EH 1.08-1.14 10.8-11.4 820.1 ≥10.3 2388.5 ≥30 223-240 28-30 -0.115 -0.45 200 7.6

N45AH 1.33-1.37 13.3-13.7 979.3 ≥12.3 2786.6 ≥35 334-369 42-46 -0.11 -0.4 230 7.6

N42AH 1.29-1.33 12.9-13.3 971.3 ≥12.2 2786.6 ≥35 318-337 40-42 -0.11 -0.4 230 7.6

N40AH 1.26-1.29 12.6-12.9 955.4 ≥12.0 2786.6 ≥35 302-322 38-40 -0.11 -0.4 230 7.6

N38AH 1.22-1.26 12.2-12.6 923.6 ≥11.6 2786.6 ≥35 279-307 35-38 -0.11 -0.4 230 7.6

N35AH 1.17-1.22 11.7-12.2 883.8 ≥11.1 2786.6 ≥35 255-285 32-35 -0.11 -0.4 230 7.6

N33AH 1.14-1.17 11.3-11.7 851.9 ≥10.7 2786.6 ≥35 239-262 30-32 -0.11 -0.4 230 7.6

N30AH 1.08-1.14 10.8-11.4 820.1 ≥10.3 2786.6 ≥35 223-240 28-30 -0.11 -0.4 230 7.6

*α(Br), β(Hcj), ρ is for reference.

Explain what is α and β.

4. Testing Equipment and Method








