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garnet

Garnet has been working since 1997 on the Italian and worldwide market and has
exclusive representation of important manufacturers of components for automation,

robotics and automotive.

Thanks to the solid experience on the field, Garnet offers technologically advanced
solutions to improve machines and systems productivity and optimize energy effi-

ciency.

The attention to the quick market evolution and the constant co-operation with its
partners and customers allow Garnet to continuously work on products development
such as motors and drivers, encoders and resolvers, power semiconductor, resin ball

screws, linear actuators, permanent magnets and custom cabling.

The presence of a qualified technical support allows Garnet to identify appropriate

solutions for any application need.

Company with Quality Management System certified by TUOV Italia Srl according to
UNI EN ISO 9001: 2015



HEADQUARTER

Via De Gasperi 31, 20863 Concorezzo, (MB)
Italy

PRODUCTION UNIT

Via Magellano 14, 20863 Concorezzo, (MB)
Italy

CHINA BRANCH OFFICE

Ningbo Garnet Magnet & Motion Solutions
Co., Ltd. Section 409, Floor 4, No 169, East
Changyang Road, JiangBei, 315033

Ningbo, Zhejiang, China
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BN NdFeB - SINTERED NEODYMIUM 6

« Br=108+135T

+  HcJ =865+ 2650 kA/m

«  BHmax =223 +414 kJ/m3

«  Tw (working temp.) : +60 + +220 °C
« Material type: metallic alloy

«  Process type: high temperature sintering
«  Protective coatings: Zinc plating, Epoxy resin, NiCuNi, NiCuEpoxy,
Aluminum, Parylene, Passivation or Phosphating

BN SmCo - SAMARIUM COBALT 8

« Br=090+1,20T

+  HcJ=636+1990 kA/m

+  BHmax =136 + 239 kJ/m3

«  Tw (working temp.) : +250 + +300 °C
«  Material type: metallic alloy

+  Process type: high temperature sintering
«  Protective coatings: not necessary

B INJECTION MOLDED MAGNETS 10

- Br=0,135+0,66T
« Hd=1,82+15k0e J
« BHmax=0,4+ 10 MGOe '

«  Tw (working temp.) : +120 + +180 °C

«  Type of material: plastic binder (polyamides) + magnetic powders
«  Process type: injection molding

»  Protective coatings: not necessary

BN BONDED NdFeB - BONDED MAGNETS 12

+ Br=03-+076T

«  HcJ =480+ 1280 kA/m

«  BHmax=16 +96 kJ/m3

«  Tw (working temp.) : +120 + +150 °C

+  Material type: epoxy resin + NdFeB powder

«  Type of process: compression of powders at low temperatures
«  Protective coatings: Epoxy (epoxy resin), Parylene



SINTERED HARD FERRITE

Br=02+046T

HcJ = 140 + 405 kA/m

BHmax = 6,4 + 42 kJ/m3

Tw (working temp.) : +200 + 4250 °C

Type of material: ceramic

Process type: compression (dry or wet) + high temperature

sintering

Protective coatings: not necessary

AINiCo

Br=0,7+130T

Hc) =50 + 140 kA/m

BHmax =36 + 72 ki/m3

Tw (working temp.) : +450 + +525 °C

Material type: metallic alloy

Process type: merger or high temperature sintering
Protective coatings: not necessary

NdFeB RADIAL HOT PRESSED

Br=1,14+1,30T

HcJ = 1353 + 1990 kA/m

BHmax = 247 + 342 kJ/m3

Tw (working temp.) : +120 + +180 °C
Material type: metallic alloy

14

15

Process type: high temperature compression of powders (sintering

during forming)
Protective coatings: Epoxy resin, NiCuNi, NiCuEpoxy

MAGNETIC ASSEMBLIES

Rotor assembly
DC motor stators assembly
Magnetic couplings

Magnets co-molding and overmoulding

16
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NdFeB - SINTERED NEODYMIUM

+220°C.

Sintered Neodymium magnets are the most popular on
the market thanks to their high performance.

They are composed of Iron and various Rare Earths (Neo-
dymium, Dysprosium and Terbium), and have high Ener-
gy Product, high resistance to demagnetization and an
operating temperature range that varies from + 80 ° C to

They are mainly used for electrical machines construction (brushless motors, wind generators, alternators,
pumps), linear motors, magnetic couplings, sensors.

The high iron content in the alloy makes them extremely sensitive to oxidation, therefore it's necessary a
surface coating (metal or resin) or a surface treatment (phosphating) to delay the aging process.

BEEEE  MECHANICAL AND PHISICAL PROPERTIES

COATING

. Coating Min. Thick-
Coating Types symbol Surface Color

Nickel, Copper, Nickel
Blue or White Zinc
Chemical Plating Nickel
Black or Grey Epoxy
Nickel, Copper, Nickel + Epoxy
Phosphated

Teflon

Eco-Aluminium

Curie temperature
Relative permeability
Saturation range
Electrical resistivity
Pressure resistance
Density
Flexural strength
Tensile strength
Vickers hardness
Young’s modulus
Thermal conductivity
Thermal coefficient of Br
Thermal coefficient of Hc

NiCuNi Silver
Zn Blued or White

Ni Silver
Ep Black or Grey
NiCuNi+Ep Black or Grey
Ph Bluish Violet

PTFE Black

Al White

°C
ur
kOe
Om
N/mm?
g/cm?
N/mm?
N/mm?
HV
N/mm?
kcal/m/hr/°C
%/ °C
%/ °C

5
8
8
8

12
1
8

10

>310
1,05
>25
150x10®
~1050
7,5-7,6
250
75
~600
160x10°
~7,7
-0,12
-0,7

Max. Thick-| Corrosion Resistance |Recomended
ey
20 72 48
10 24 48 <200
10 96 48
10 96 24
<160
15 170 48
2 max 2h n.d.
10 n.d. n.d. <200
15 24 n.d.
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Remanence (Br) Coercwlty (Hcb) Intrinsic coercivity| Maximum energy product (BHmax) | Max Working

temperature
Grade | Nom. in. 5 in. b in. b in. b in. 6 in. Tw (°C))
1 N30 112 108 112 1.08 105 10.0 836 796 30 28 239 223
2 N35 120 117 120 117 113 108 900 860 35 33 279 263
3 N38 126 122 126 122 | 115 113 915 900 512 2055 38 36 303 287
4 N40 129 126 | 129 126 | 116 114 924 908 40 38 318 303 <80
5 N42 13.1 129 131 1.29 | 118 | 115 939 915 42 40 342 326
6 N45 136 133 136 133 | 120 116 955 924 45 43 358 342
7 N48 140 138 140 138 | 108 102 860 810 48 46 383 367
8 N50 143 141 143 141 108 10.0 860 794 211 >875 50 48 398 383
9 N52 145 142 145 142 | 108 100 860 794 52 50 414 398 <60
10  N3oMm 112 108 1.12 108 105 10.0 836 794 30 28 239 223
1 N35M 120 117 120 117 113 109 900 868 35 33 279 263
12 N38M | 126 122 126 122 118 113 939 900 38 36 303 287
13 N4OM | 129 @ 126 129 126 120 116 955 924 40 38 318 303 <100
14  N42M | 132 129 132 129 124 120 987 955 =14 >1114 42 40 342 326
15  N45M | 135 133 | 135 133 126 122 1003 | 971 45 43 358 342
16  N48M | 140 138 140 138 133 129 1059 | 1027 48 46 383 367
17 | N5OM | 143 | 140 143 | 140 135 131 1074 | 1042 50 48 398 383
18 | N52M 145 142 145 142 136 132 1082 1050 52 50 414 398 <80
19 N30H | 112 | 108  1.12 108 105 10.0 836 794 30 28 239 223
20 N33H 117 114 117 114 11.0 105 876 836 33 31 263 247
21 N35H | 120 | 117 120 117 113 109 900 868 35 33 279 263
22 N38H 126 122 126 122 118 113 939 900 38 36 303 287 <120
23 N40H | 128 | 126 128 126 120 116 955 924 517 51353 40 38 318 303
24 N42H @ 130 128 130 128 124 120 987 955 42 40 342 326
25 N45H |« 135 | 133 135 133 126 122 1003 | 971 45 43 358 342
26 N48H 140 138 140 138 133 129 1059 | 1027 48 46 383 367
27 N50H @ 143 140 143 140 135 131 1074 | 1042 50 48 398 383 <100
28 N52H = 145 142 145 142 136 132 1082 | 1050 52 50 414 398
29 | N30SH | 112 108 | 1.12 | 1.08 10.5 @ 10.1 836 804 30 28 239 223
30 N33SH 117 114 117 | 114 | 11.0 106 876 844 33 31 263 247
31 | N35SH 120 117 120 117 113 110 900 876 35 33 279 263
32 N37SH 123 120 123 120 115 113 915 900 37 35 295 279
33  N38SH 125 122 125 122 118 114 939 908 =220 21595 38 36 303 287 <130
34 ' N4OSH 127 125 127 125 121 118 963 939 40 38 318 303
35 ' N42S5H 130 128 130 128 124 120 987 955 42 40 342 326
36 N45SH 135 133 135 | 133 126 122 1003 971 45 43 358 342
37 'N48SH 140 138 | 140 138 133 129 1059 | 1027 48 46 383 367 <130
38 N25UH | 10.0 9.6 1.00 0.96 9.6 9.2 764 732 25 22 199 175
39 N28UH| 108 104 1.08 1.04 102 98 812 780 28 26 223 207
40 N30OUH 112 | 108  1.12 108 106 10.1 844 804 30 28 239 223
41 N33UH 115 | 113 115 | 113 11.0 106 876 844 33 31 263 247
42 N35UH| 119 | 117 119 117 113 110 900 876 >25 >1990 35 33 279 263 <180
43 | N38UH| 125 | 122 125 | 122 118 114 939 908 38 36 303 287
44 N4OUH | 127 | 125 127 125 122 118 971 939 40 38 318 303
45 ' N42UH| 130 | 128 130 128 124 120 987 955 42 40 342 326
46 N45UH | 135 133 | 135 133 126 122 1003 971 45 43 358 342
47 | N28EH | 108 | 104 | 1.08 1.04 104 938 811 780 28 26 223 207
48 N30OEH | 112 108 | 112 1.08 106 10.1 844 804 30 28 239 223
49 N33EH 115 | 113 115 113 11.0 106 876 844 530 52390 33 31 263 247 <200
50 N35EH 119 117 119 | 117 | 113 110 900 876 35 33 279 263
51 | N38EH 124 122 124 122 118 114 939 908 38 36 303 287
52 N40EH 127 124 127 | 124 122 118 971 939 40 38 318 303
53 ' N28AH| 108 104  1.08 1.04 104 98 811 780 28 26 223 207
54  N30AH 112 108 | 112 | 1.08 106 10.1 844 804 30 28 239 223
55 | N33AH 115 113 115 | 1.13 | 11.0 106 876 844 33 31 263 247
>33 >2650 <220
56 | N35AH 119 117 119 | 117 | 115 110 915 876 35 33 279 263
57 | N38AH 124 122 124 | 122 | 118 114 939 908 37 35 294 279
58 | N40AH 127 124 127 124 121 118 971 939 39 37 310 294

According to IEC60404-5
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SmCo - SAMARIUM COBALT

= Composed of alloy of Samarium and Cobalt, they are also
Yy part of Rare earth sintered magnets family.

Although they have the same production process as
NdFeB, they are mechanically more fragile but much
more resistant to oxidation. In fact, they do not require
special coatings or surface treatments.

Thanks to their high resistance to high temperatu-
res (up to + 350 ° C), they are used in the automotive
sector (motors and sensors), and in magnetic couplings for chemical and aerospace sector.

BN MECHANICAL AND PHISICAL PROPERTIES

Max. Operating Temperature °C 350
Density g/cm? 8.4
Permeability 20°C ur 1.1
Vickers Hardness HV 600 - 700
Modulus of Elasticity kN/mm? 150 - 200
Copressive Strength N/mm? 800 - 900
Flexural Strength N/mm? 120
Expansion Coefficient 10%/k -
Expansion Coefficient in direction of 10°/k 10.0-12.0
anisotropy 10k 8.0-10.0
Specific Electric Resistance pQ.m 0.75-0.85
Specific Heat Capacity J/(kg.K) 370
Thermal Conductivity W/m.K 10.0-13.0

A




BN MAGNETIC PROPERTIES

Hcj (BH)max

T Il Intrinsic Maximum

Remanence Br Coercivity Force

YX-16 | 0.81-0.85 8.1-85 | 620-660 7.8-83 1194-1830 15-23 ' 110-127 | 14-16 | 750 250 -0,050 -0,30

YX-18 | 0.85-0.90 8.5-9.0 @ 660-700 83-88 1194-1830 15-23 127-143| 16-18 @ 750 250 -0,050 -0,30

(S;ngf;)éo YX-20 1 0.90-0.94 9.0-94 | 676-725 8.5-9.1 [1194-1830 15-23 150-167 | 19-21 | 750 250 -0,050 -0,30

5

YX-22 0.92-0.96 | 9.2-96  710-748 8.9-94 1194-1830 15-23 160-175| 20-22 @ 750 250 -0,050 -0,30

YX-24 | 0.96-1.00 9.6-10.0 = 730-770 9.2-9.7 [1194-1830 15-23 175-190| 22-24 | 750 250 -0,050 -0,30

YX-16s  0.79-0.84 7.9-84 @ 620-660 7.8-8.3 21830 =223 118-135 15-17 @ 750 250 -0,035 -0,28

YX-18s  0.84-0.89 8.4-89 | 660-700 8.3-8.8 >1830 | =223 135-151| 17-19 | 750 250 -0,040 -0,28

SmCo, YX-20s | 0.89-093 8993 @ 684-732 8.6-9.2 >1830 =223 150-167 19-21 @ 750 250 -0,045 -0,28

YX-22s 1 0.92-0.96 9.2-9.6  710-756 8.9-9.5 >1830 | =223 167-183| 21-23 | 750 250 -0,045 -0,28

YX-24s  0.96-1.00 9.6-10.0 740-788 9.3-9.9 21830 =223 183-199 23-25 750 250 -0,045 -0,28
Low Temperature Temp. Coeffi-

temperature Range cient of Br

coefficient  LTc(YX-10) 0.62-0.66  6.2-6.6 | 485-517 6.1-6.5 21830 =223 | 75-88 | 9.5-11 | 750 300 20-100°C | +0.0156%°C
SmCo, 100-200°C | +0.0087%°C
(SmGd)Co, 200-300°C | +0.0007%°C

Ce(CoFeCu), YX-12 0.70-0.74 7.0-74 | 358-390 4.5-49 | 358-478 4.5-6 80-103 10-13 | 450 200

YXG-24H | 095-1.02 9.5-102 692-764 = 8796 | 21990 | =25 175-191 22-24 | 800 350 -0,025 -0,20

YXG-26H | 1.02-1.05 10.2-10.5 748796 = 94-100 = =>1990 | =25 191-207 24-26 K 800 350 -0,030 -0,20

YXG-28H | 1.03-1.08 103-10.8 756-812 & 9.5-102 & 21990 | =25 207-220 26-28 | 800 350 -0,035 -0,20

YXG-30H 1.08-1.10 10.8-11.0 788-835 = 9.9-105 = 21990 & =25 220-240 28-30 K 800 350 -0,035 -0,20

YXG-32H 1.10-1.13 | 11.0-113  812-860  10.2-10.8 21990 =25 230-255 29-32 | 800 350 -0,035 -0,20

YXG-22 | 093-097 93-97 676740 = 85-93 = 21433 =218 160-183 20-23 | 800 300 -0,020 -0,20

YXG-24  095-1.02| 95-102 | 692-764 = 87-96  =1433 =218 175-191| 22-24 800 300 -0,025 -0,20

YXG-26  1.02-1.05 10.2-10.5 748-796 = 9.4-100 =>1433 =218 191-207 24-26 800 300 -0,030 -0,20

YXG-28  1.03-1.08 103-108 | 756-812 | 9.5-102 >1433 =218 207-220| 26-28 800 300 -0,035 -0,20

sm.Co,, YXG-30  1.08-1.10 10.8-11.0 788-835 = 9.9-10.5 >1433 =18 220-240 28-30 800 300 -0,035 -0,20
Sm,(CoFeCuZr),, yxG-32  1.10-1.13 | 11.0-11.3 812-860 | 10.2-10.8 =1433 =218 230-255  29-32 | 800 300 -0,035 -0,20
YXG-26M  1.02-1.05 10.2-10.5 676780  8.5-9.8 | 955-1433 12-18 191-207 24-26 800 300 -0,035 -0,20

YXG-28M  1.03-1.08 10.3-10.8 676-796 = 8.5-10.0 | 955-1433 12-18 207-220 26-28 | 800 300 -0,035 -0,20

YXG-30M  1.08-1.10 10.8-11.0 676-835 8.5-10.5 | 955-1433 12-18 220-240 28-30 | 800 300 -0,035 -0,20

YXG-32M  1.10-1.13 | 11.0-11.3 676-852 = 85-10.7 955-1433 12-18 | 230-255 29-32 | 800 = 300 -0,035 -0,20

YXG-24L | 095-1.02 95-102 541-716 = 6.8-90  636-955 812 175-191 2224 800 250 -0,025 -0,20

YXG-26L | 1.02-1.05 102-105 541-748 = 6.8-94  636-955 812 191207 2426 800 250 -0,035 -0,20

YXG-28L | 1.03-1.08 103-10.8 541-764  6.8-9.6  636-955 812 207-220 2628 800 250 -0,035 -0,20

YXG-30L | 1.08-1.15 10.8-115 541-796 = 6.8-10.0 636-955 812 220-240 2830 800 250 -0,035 -0,20

YXG-32L | 1.10-1.15 11.0-115 541-812  6.8-102 636955 812 230-255 2932 800 250 -0,035 -0,20

Temperature Temp. Coeffi-

tem:;:::ture Range cient of Br
— - o, 0/
coefficient LTC(YXG-22) 0.94-098 9498 668716 84-90  =1433 =18 167-183 2123 840 300 50-25°C | +0.005%"C
Sm.Co 20-100°C  -0.008%°C
2 17

100-200°C = -0.008%°C

(SmEr),(CoTM),, 200-300°C | -0.011%°C
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INJECTION MOLDED MAGNETS

Made by injection molding process, they are magnets
composed of a mix of polyamides (PA6, PA12 or PPS) and
Neodymium, Cobalt or Ferrite powders in different per-
centages, in relation to magnetic performance.

Thanks to this production process it is possible to obtain
high precision complex shapes with tight tolerances and

magnetic properties similar to “bonded” versions.

The injection molding also allows semi-finished system

realization, composed of several parts (overmolding on steel shafts, brass or aluminum bushes, co-molding

of magnets with plastic parts), optimizing assembly times.

INJECTION MOLDED NdFeB

BN MAGNETIC PROPERTIES

I B T R R A

Remanence (Br) 300-370 | 370-450 460-520 530-560 570-600 | 610-640
Energy product (BHmax) MGOe 25-35 36-45 4,6 -5,5 56-65 6,6-7,5 75-85
Coercivity (Hcb) kOe 32-40 35-4,2 38-45  42-50 42-52 48-54
Intrinsic coercivity (Hcj) kOe 80-95 80-9,5 80-95 80-95 80-958 80-95
Density g/cm? 35-434 4,0-5,0 45-55 50-52 50-525 54-56
Permeability pr 1,1-1,22
Br thermal coeff. Br %/°C -0,12
HcJ thermal coeff. HcJ %/°C -0,4
Saturation field kOe >38
According to IEC60404-5
] MECHANICAL PROPERTIES
Elasticity kN/mm? 22
Tensile Strenght N/mm? 68,6
Flexural Strenght N/mm? 87
Expansion Coeff. x 10¢/K 42
Depending on finished product plastic binder, volume and shape
] MAX WORKING TEMPERATURE
Binder PA12 type °C +120
Binder PA6 type °C +150
Binder PPS type °C + 180
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INJECTION MOLDED SmCo

BN MAGNETIC PROPERTIES

Remanence (Br)

Energy product (BHmax) MGOe
Coercivity (Hcb) kOe
Intrinsic coercivity (Hcj) kOe
Density g/cm?
Permeability pr
Br thermal coeff. Br %/°C
HcJ thermal coeff. HcJ %/°C
Saturation field kOe
According to IEC60404-5
B+ MECHANICAL PROPERTIES
Elasticity kN/mm? -
Tensile Strenght N/mm? 52
Flexural Strenght N/mm? 117
Expansion Coeff. x 10%/K 4.4

Depending on finished product plastic binder, volume and shape

INJECTION MOLDED FERRITE

BN MAGNETIC PROPERTIES

520-580
6,0-7,0
38-438
80-15,0
4,6-5,5

570-610
7,0-8,0
4,2-5,0
8,0-15,0
51-54
1,10
-0,11
-0,4
>38

600 - 640
80-9,0
4,5-5,6
8,0-15,0
53-58

MAX WORKING TEMPERATURE

Binder PA12 type
Binder PA6 type
Binder PPS type

630 - 660
9,0-10,0
52-58
8,0-15,0
53-58

+120
+ 150
+180

Property FOI 4T (Isotropic) FOI-12 (Anisot.) | FOI-14 (Anisot.) | FOI-16 (Anisot.)

Remanence (Br)

Energy product (BHmax) MGOe
Coercivity (Hcb) kOe
Intrinsic coercivity (Hcj) kOe
Density g/cm?
Permeability pr
Br thermal coeff. Br %/°C
HcJ thermal coeff. HcJ %/°C
Saturation field kOe
According to IEC60404-5
BN  MECHANICAL PROPERTIES
Elasticity kN/mm? =
Tensile Strenght N/mm? 52
Flexural Strenght N/mm? 117
Expansion Coeff. x 10¢/K 4,4

Depending on finished product plastic binder, volume and shape

garnet.it

135-155
04-0,6
1,0-14
1,82-24
35-38

245 - 265
33-36
2,2-26
2,7-3,2
33-36

1,10
+0,18
-0,4
>38

255-280
1,6-1,9

22-26

27 =33

3,55-3,65

MAX WORKING TEMPERATURE

Binder PA12 type
Binder PA6 type
Binder PPS type

280-310
1,95 - 2,05
2,26 - 2,55

2,7-33
3,65-3,75

+120
+150
+ 180
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BONDED NdFeB - BONDED MAGNETS

These magnets (commonly called “bonded”) are made

using special molds and a “cold” compression process of
Neodymium-based magnetic powders, mixed with ther-

moplastic matrices (resins).
o ° Thanks to this forming process, they can obtain magnets
with semi-complex shapes, narrow and precise toleran-
6 0 ces, with operating temperatures up to + 150 ° C and with
° o generous magnetic performance.
If made with ring shapes and magnetized with the correct

configuration, they can optimize the assembly operations of rotors for brushless motors, simplifying production
processes and lowering costs.

BN MAGNETIC PROPERTIES

Remanence Coercivity Intrinsec Coerc. | Energy Product | Max. Work. Temp. Density

NFZ-2 28-3,6 0,28-0,36 2,0-4,0 3,0-6,0 2,0-25 4,5-5,0
NFZ-3 3,0-40 0,30-0,40 3,0-40 4,0-8,0 2,6-35 45-55
NFZ-4 3,5-45 0,35-045 3,0-4,0 7,0-8,5 3,5-4,5 45-55
NFZ-5 46-55 0,46 - 0,55 3,5-4,0 7,5-9,0 46-55 50-56
NFZ-6 56-6,0 0,56 - 0,60 3,8-4,2 7,0-9,0 56-6,5 56-6,1
NFZ-7 6,0-6,3 0,60-0,63 4,2-5,0 7,0-10,0 6,6-7,5 57-6,1
NFZ-8 6,0-6,5 0,60 - 0,65 48-54 8,0-10,0 7,6-8,5 150 58-6,2
NFZ-9 6,6-7,0 0,66 - 0,70 51-56 8,0-10,0 86-9,5 58-6,2
NFZ-10 68-73 0,68-0,73 52-58 8,0-10,0 9,6-10,5 58-6,2
NFZ-11L 7,6-8,0 0,76 - 0,80 5,0-6,0 6,0-8,0 11,0-12,0 58-6,2
NFz-12 71-75 0,71-0,75 55-59 8,0-10,0 10,6-12,0 6,0-6,2
NFZ-7M 59-6,3 0,59-0,63 4,6-49 10,0- 14,0 6,6-75 57-6,1
NFZ-8M 62-6,8 0,62-0,68 49-55 10,0- 14,0 76-85 57-6,1
NFZ-9M 6,6-7,0 0,66 - 0,70 51-56 10,0-15,0 9,0-10,0 57-6,1

According to IEC60404-5
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SINTERED HARD FERRITE

Composed of Iron Oxides and Barium Carbonate (Ba) or
e Strontium (Sr), it is one of the first magnetic materials to
have been produced in large series.

Their production process involves dry pressing or wet
pressing, and sintering to enhance their magnetic and
mechanical properties.

These magnets are available in Isotropic version (with
possibility of being magnetized in all directions but

with low magnetic properties) or in Anisotropic version (which needs material particles orientation for opti-
mal magnetization and more performing characteristics).

They are magnets with medium-low properties, so they are used for DC motor stators construction, magnetic
separators and magnetic catches.

BN MAGNETIC PROPERTIES

B | HbM) | HgHd) [ @GHmax

Material
mT kG kA/m kOe kA/m kOe kJ/mA3 MGOe
Y8T 200-235 2.0-2.35 125-160 1.57-2.01 210-280 2.64-3.52 6.5-9.5 0.8-1.2
Y10T 200-235 2.0-2.35 128-160 1.61-2.01 210-280 2.64-3.52 6.4-9.6 0.8-1.2
Y20 320-380 3.2-3.8 135-190 1.70-2.39 140-195 1.76-2.45 18.0-22.0 2.3-2.8
Y22H 310-360 3.1-36 220-250 2.76-3.14 280-320 3.52-4.02 20.0-24.0 2.5-3.0
Y23 320-370 3.2-3.7 170-190 2.14-2.39 190-230 2.39-2.89 20.0-25.5 2.5-3.2
Y25 360-400 3.6-4.0 135-170 1.70-2.14 140-200 1.76-2.51 22.5-28.0 2.8-35
Y26H 360-390 3.6-3.9 220-250 2.76-3.14 225-255 2.83-3.20 23.0-28.0 2.9-35
Y26H-1 360-390 3.6-3.9 200-250 2.51-3.14 225-255 2.83-3.20 23.0-28.0 2.9-35
Y26H-2 360-380 3.6-3.8 263-288 3.30-3.62 318-350 4.00-4.40 24.0-28.0 3.0-35
Y27H 370-400 3.7-4.0 205-250 2.58-3.14 210-255 2.64-3.20 25.0-29.0 3.1-36
Y28 370-400 3.7-4.0 175-210 2.20-2.64 180-220 2.26-2.76 26.0-30.0 3.3-3.8
Y28H-1 380-400 3.8-4.0 240-260 3.02-3.27 250-280 3.14-3.52 27.0-30.0 3.4-3.8
Y28H-2 360-380 3.3-3.8 271-295 3.41-3.71 382-405 4.80-5.09 26.0-30.0 3.3-38
Y30 370-400 3.7-4.0 175-210 2.20-2.64 180-220 2.26-2.76 26.0-30.0 3.3-3.8
Y30BH 380-390 3.8-3.9 223-235 2.80-2.95 231-245 2.90-3.08 27.0-30.0 3.4-3.8
Y30H-1 380-400 3.8-4.0 230-275 2.89-3.46 235-290 2.95-3.64 27.0-32.0 3.4-4.0
Y30H-2 395-415 3.95-4.15 275-300 3.46-3.77 310-335 3.90-4.21 27.0-32.5 3.4-4.1
Y32 400-420 4,0-4.2 160-190 2.01-2.39 165-195 2.07-2.45 30.0-33.5 3.8-4.2
Y32H-1 400-420 4.0-4.2 190-230 2.39-2.89 230-250 2.89-3.14 31.5-35.0 4.0-44
Y32H-2 400-440 4.0-4.4 224-240 2.81-3.02 230-250 2.89-3.14 31.0-34.0 3.9-43
Y33 410-430 4.1-4.3 220-250 2.76-3.14 225-255 2.83-3.20 31.5-35.0 4.0-4.4
Y33H 410-430 4.1-43 250-270 3.14-3.39 250-275 3.14-3.46 31.5-35.0 4.0-44
Y34 420-440 4.2-44 200-230 2.51-2.89 205-235 2.58-2.95 32.5-36.0 4.1-4.5
Y35 430-450 4.3-4.5 215-239 2.70-3.00 217-241 2.73-3.03 33.1-38.2 4.2-4.8
Y36 430-450 4.3-45 247-271 3.10-3.41 250-274 3.14-3.44 35.1-38.3 44-48
Y38 440-460 44-4.6 285-305 3.58-3.83 294-310 3.69-3.90 36.6-40.6 4.6-5.1
Y40 440-460 4.4-4.6 330-354 4.15-4.45 340-360 4.27-4.52 37.5-41.8 4,7-5.3
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AlNiCo

It is the first permanent magnetic material made and it
is composed of Iron, Aluminum, Nickel, Cobalt and other
minor materials.

AINiCo is mass-produced through a“shell” casting process
which involves medium frequency furnaces and casting
in special molds.

% € This material has an high Energy Product (BHmax) and a
5 B high maximum operating temperature, so it is used in
applications in which high thermal stability is required.

Thanks to this feature, AINiCo magnets don't require special coatings and are easily magnetizable.

BN MAGNETIC PROPERTIES

USA Stand ‘
Grades Hcb (BH) max

Remanence ‘Coercive force ‘Maximum energy product‘D ty{ Reversi- |Reversi-| Curie | Max. wor-

ble ble temp klng temp

lmu--m- rk
LN10 ALNICO3 600 6000 500 10 1.2 6.9 -0.03 -0.02 810 450 =
LNG13 ALNICO2 700 7000 48 600 12.8 1.6 7.2 -0.03 +0.02 810 450 g
LNGT18 @ ALNICO8 580 5800 100 1250 18 2.2 7.3 -0.025 @ +0.02 860 550 5
LNG37 1200 12000 48 600 37 4.65 7.3 -0.02 +0.02 850 525
LNG40 ALNICO5 1250 12500 48 600 40 5 7.3 -0.02 +0.02 850 525
LNG44 1250 12500 52 650 44 55 7.3 -0.02 +0.02 850 525
LNG52 |ALNICO5DG| 1300 13000 56 700 52 6.5 7.3 -0.02 +0.02 850 525
LNG60 | ALNICO5-7 | 1350 13500 59 740 60 7.5 7.3 -0.02 +0.02 850 525
LNGT28 ALNICO6 1000 10000 57.6 720 28 35 7.3 -0.02 +0.03 850 525
LNGT36J 700 7000 140 1750 36 45 7.3 -0.025 | +0.02 860 550
ALNICO8HC
LNGT40J 750 7500 144 1800 40 5 7.3 -0.025 +0.02 860 550 :5
LNGT38 800 8000 110 1380 38 475 7.3 -0.025 +0.02 860 550 gr
LNGT40 ALNICO8 820 8200 110 1380 40 5 7.3 -0.025 +0.02 860 550 -r%
LNGT44 850 8500 120 1500 44 55 7.3 -0.025 +0.02 860 550
LNGT60 900 9000 110 1380 60 7.5 7.3 -0.025 @ +0.02 860 550
LNGT72 1050 10500 112 1400 72 9 7.3 -0.025 +0.02 860 550
LNGT80 1080 10800 120 1500 80 10 7.3 -0.025 +0.02 860 550
ALNICO9
LNGT88 1100 11000 120 1500 88 11 7.3 -0.025 +0.02 860 550
LNGT92 1120 11200 120 1500 92 11.5 7.3 -0.025 +0.02 860 550

LNGT96 1150 | 11500 120 1500 96 12 7.3 -0.025  +0.02 860 550
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NdFeB RADIAL HOT PRESSED

This new technology is used for sintered Neodymium rin-
gs production that require radial multipolar magnetiza-
tion.

The production process involves neodymium powders
pressing through special molds, which are built with cha-
racteristics that allow material sintering during the for-
ming phase (“hot” pressing).

It is possible to obtain multipolar rings with magnetic
characteristics equal to those of NdFeB magnets , without
dimensional and mechanical limits of the sintered material in vacuum furnaces.

These materials are applied in high-speed servomotors construction and in automotive field for electric mo-
tors construction for service systems (servo steering, water and fuel pumps).

BN MAGNETIC PROPERTIES

Properties Remanence (Br) Coercivity (Hcb) Intrinsic Maximum energy product (BHmax) pmax Working
coercivity (HcJ) ’W’—’ Temperature

mmmmmmmmmmmm

HPN33H 1.7 114 117 114 11.0 105 876 836 263 247
HPN35H 120 117 120 117 113 109 900 868 35 33 279 263
HPN38H 126 ' 122 126 122 118 113 939 900 =17 21353 38 36 303 287 <120
HPN40H 128 | 126 128 126 | 120 11.6 | 955 924 40 38 318 303
HPN42H 130 128 130 128 124 120 987 955 42 40 342 326
HPN33SH 117 | 114 117 114 110 106 | 876 844 33 31 263 247
HPN35SH 12,0 117 120 1.17 113 11.0 900 876 35 33 279 263
HPN38SH = 125 | 122 125 122 118 114 | 939 908 220 21595 38 36 303 287 <150
HPN40SH 127 125 127 125 121 118 963 939 40 38 318 303
HPN42SH | 13.0 128 | 130 | 1.28 124  12.0 | 987 955 42 40 342 326
HPN28UH 108 104 1.08 1.04 102 98 812 780 28 26 223 207
HPN30UH 112 | 108 1.12 1.08 106 10.1 844 804 30 28 239 223
HPN33UH | 115 113 | 115 1.13 110 106 | 876 844 33 31 263 247
HPN35UH | 119 117 | 119 117 113 11.0 | 900 876 225 21990 35 33 279 263 <180
HPN38UH | 125 122 125 122 118 114 | 939 908 38 36 303 287
HPN4OUH 127 | 125 127 125 122 118 971 939 40 38 318 303
HPN42UH | 13.0 128 | 130 128 124 12.0 987 955 42 40 342 326

garnet.it




garnet

MAGNETIC ASSEMBLIES

In addition to permanent magnets supply, we provide
our technical know-how, according to customer specifi-
cations, for the realization of magnetic assemblies, mo-
stly focused on components applied to electric motors.

We assemble our permanent magnets on systems, such as:

- Electric motors rotors in SPM configuration (surface magnets);

- Electric motors rotors in IPM configuration (magnets inside or embedded in the rotor);
- Torque electric motors rotors (external rotor);

- Axial flux electric motors rotors;

- Mechanical parts for making magnetic joints;

- Insertion on various materials trees or third parties, for sensors;

Thanks to our partners, selected both by our Italian Head Quarter and by our Chinese headquarters, we pro-
vide various technologies for assembly or for the creation of semi-finished systems, such as:

-Vacuum resin coating;

- Die casting;

- Casing of rotors with steel tubes;

- Bandage with tape or with special heat-shrink tubes;

- Overmoulding (plastic magnets molding on third parties or laminations overmoulding);
- Co-molding (also bi-component);

- Supply of laminations rotor stacks (interlocked, by laser cutting or stamping die).

We follow the various phases of the project: first prototypes realization (using 3D printing for mechanical de-
finition and industrialization), pre-series stage (providing finished product), and mass production quantities.




MAGNETS LABORATORY

At Garnet the attention to the quality of products it's a key point.

A laboratory for our permanent magnets control and measurement has been set at our HQ in Concorezzo
(MB), Italy; here we perform a series of tests (standard or according to customer specifications) to guarantee
magnets correct properties and required performance.

The main control phases concern the verification of magnetic, thermal, mechanical and dimensional proper-
ties, both single magnet and component or system that mounts our magnets (such as an assembly).

For our tests we use the following machines:

1

2.
3.
4

9.

T

Automatic hysteresigraph for the characterization of hard magnetic materials;

Various types and diameters of Helmholtz flowmeters and coils;

Gaussmeters with rigid probes, used with special positioning templates, for precise measurements;

Induction furnace for the characterization of open and closed circuit “flux losses” of single magnets or permanent magnet
rotors, and for the characterization of the mechanical resistance of the injected plasto magnets;

Magnetic scanner for Surface Residual Induction (surface Br) mapping on rings or rotors with diametral, front multipolar
or radial multipolar magnetization;

Latest generation optical projector for single or multiple dimensional permanent magnets measurement (also magnetized)
or general mechanical components;

Digital calipers in special alloys for measuring large and magnetized components;

3D printing machine used for templates creation, go/no go gauges or used for mechanical prototypes construction neces-
sary for assembly industrialization (simulation of assembly processes);

Mechanical design software for the “co-design” of permanent magnets and semi-finished components.

hanks to our internal processes, operations and quality, we are able to provide full products traceability and technical docu-

mentation (test report).

Our machines and measuring instruments are periodically calibrated and certified by internationally recognized metrological
institutes, whose calibration certificates are available upon request.
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QUALITY POLICY

Garnet has always been working hard to offer its customers high quality products and services. Scrupulous
attention to quality is also important for the individual operating processes of the company.

This is why Garnet has obtained UNI EN ISO 9001: 2015 certification, issued by the Approval Committee of
TOV ltalia, the institution of certification, inspection, testing and training, which offers certification services in
the field of quality, energy, environment, safety and product.

The primary objective of our organization is the complete customers satisfaction through products and services supply that
respond to their explicit and implicit requests and needs, are reliable and safe and in the right quality / price ratio.

Garnet Srl, must respect constraints and specifications of the most varied types and collect needs which it intends to give the
widest satisfaction through appropriate technical and technological solutions and in line with innovation.

To achieve these goals, Garnet S.r.l. aims to promote, develop and support the following activities:

«  Maintaining and continuously improving its Quality Management System in accordance with the UNI EN ISO 9001: 2015
internationally recognized standard

- Ensuring the availability of the resources necessary for the functioning and monitoring of the processes and the achieve-
ment of the established process targets

«  Continuous research of new products, in compliance with quality and safety requirements in order to diversify the product
line

«  Pursue customer satisfaction with determination

- Create new market development opportunities

«  Promotion and dissemination of the mentality of continuous improvement, in the belief that company quality must be
an objective for all and that therefore everyone is involved in the search for solutions aimed at removing the causes of
“non-quality” and in ensuring the rigorous respect of all the rules mandatory for the activity.

The Management has made available the personnel and the tools necessary for the implementation of the Quality Manage-
ment System which will be constantly monitored and periodically evaluated, measuring the achievement of the objectives set
for the controlled processes.

The Management periodically verifies that this policy is appropriate for the purposes and the business context, implemented
and shared at every level of the organization, establishing objectives of continuous improvement and customer satisfaction.

The Management, aware that what is stated represents an indispensable objective and that the primary responsibility for its
achievement lies in the Management itself, it is also aware that only with the contribution of all company resources in terms of
sharing, participation, involvement and above all awareness of the responsibility for the objectives themselves, those indispen-
sable results will be realized to remain in an increasingly demanding and competitive market and to think with confidence and

serenity about the future of Garnet srl.
V' g
1S0 9001

Company with Quality Management System certified
by TUV Italia Srl according to UNI EN ISO 9001: 2015
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GLOSSARY

REMANENCE (Br)

The magnetic induction remaining in a material after removal from an external field.

COERCIVITY (Hc) OR COERCIVE FORCE

The demagnetising force, measured in Oersted, necessary to reduce observed induction B to zero after the mag-
net has previously been brought to saturation.

INTRINSIC COERCIVITY (Hci) OR INTRINSIC COERCIVE FORCE

Measured in Oersteds, this is a measure of the material’s inherent ability to resist demagnetization.
It is the demagnetization force corresponding to zero intrinsic induction in the magnetic material after saturation.
Practical consequences of high Hci values are seen in greater temperature and material stability.

ENERGY PRODUCT (BHmax)

Point of hysteresis cycle in which the magnetization force H and induction B reach their maximum value.

MAXIMUM OPERATING TEMPERATURE (Tw)

Maximum temperature that can be reached from a given grade, keeping the flow losses reversible.

CURIE TEMPERATURE (Tc)

This is the temperature at which the magnetic properties are nullified.

INDUCTION (B)

The magnetic flux per unit area of a section normal to the direction of flux.

THERMAL (OR TEMPERATURE) COEFFICIENT

A measure of the reversible changes in flux caused by temperature variations. Applicable on Br and Hc nominal
valuesS.

PERMEABILITY (p)

The general term to express the relationship between magnetic flux density and applied magnet field strength,
i.e. the instantaneous value of B/H. H: u=B/H.

RELATIVE PERMEABILITY (pr)

The ratio of permeability of a medium to that of the vacuum: pr=p/po0.

FLUX DENSITY

The concentration of lines of force per unit area passing from one pole to the other.

ISOTROPY

A magnet material whose magnetic properties are the same in any direction of the applied field, and which can
therefore be magnetized in any direction without loss of magnetic characteristics.

ANISOTROPY

During manufacture a magnet can be given a preferred direction of magnetic orientation, usually by an external
field. This increases the magnetic properties significantly, but limits the magnetisation to one axis.

UNITS OF MEASUREMENT

Two systems are used, CGS and, more internationally recognised SI.
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