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GENERAL DESCRIPTION

Modern permanent magnets are far removed from the
traditional horseshoe magnet. Today, magnets are
available in a variety of shapes to suit many applications,
and the introduction of magnetic alloys and
magnetic-oxide based ceramics has made the simple
iron magnets the exception rather than the rule.
Advances in magnet technology over the past 50 years
have naturally led to an increase in the number of
applications. Modern industry uses permanent magnets
in many products ranging from computer disk drives to
cars. A top-range motor can contain up to seventy
permanent magnet motors. A modern household
contains more than forty magnets, ranging from the
refrigerator door catch to the microwave oven.

Normally, a magnet is an integral part of a construction,
therefore mechanical as well as electrical properties
have to be considered. Moreover, each application has
its own special requirements, so a range of materials
must be available if the user is to find one that fully
satisfies his needs. The following sections provide the
relevant data on our extensive range of magnetic
materials. Should further information or technical
assistance be needed, please contact our technical
departments.

Magnets are often identified by the way they are made or
by their construction. Knowledge of their manufacture is
useful since it provides an indication of their mechanical
properties and tolerances, as well as of the possible
shapes they can be supplied in. Since the magnet is
usually an integral part of its mechanical system, these
factors must be considered when selecting a magnetic
material for a particular application.

Our permanent magnets fall into two main groups:
hard-ferrite and metal-alloy (the so-called rare-earth
magnets). Hard-ferrite magnets offer the best value for
money, but cannot match the high performance of
rare-earth magnets. The two groups can be further
subdivided according to the manufacturing technology;
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sintering and plastic bonding. Finally, magnets can be
produced with isotropic or anisotropic magnetic
properties, the latter being produced during manufacture
by imparting an enhanced magnetic direction to the
material using an external field.

Rare-earth magnets (RES) are extremely powerful.
Made by a powder-metallurgy process using the
rare-earth elements samarium or neodymium (neodure),
they have a higher magnetic strength than ferroxdure but
they are more expensive. Rare-earth magnets are used
where high magnetic strength and small size are
needed, as in micro-motors and miniature magnetic
switches. Conventional motor designs are not always
suited to rare-earth magnets because the iron parts can
be easily saturated by the high flux density.

Plastic-bonded ferrite permanent magnets are made
from magnetic powders mixed with bonding agents,
using methods common in the plastics industry such as
extrusion, pressing and injection-moulding. They can
have elastic properties and can be made in complex
shapes to fine tolerances without the need for machining.

However, their magnetic density is low compared with
sintered ferroxdure. Nevertheless they are an
inexpensive solution in applications where complex
shapes or unusual magnetization patterns are more
important than magnetic strength.

Anisotropic sintered ferrite permanent magnets
(ferroxdure) are made using ceramics technology similar
to that used for making porcelain. Strontium or barium
ferrite powders are pressed and sintered. An external
magnetic field is applied during the pressing to impart the
enhanced magnetic direction to the grains. We then
machine the products to the required shape. Ferroxdure
magnets offer good magnetic properties at low cost and
they are being used more and more in large-scale mass
production. They are now used extensively, particularly in
the automotive industry as rotors or stators in motors,
and as loudspeaker rings.
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TYPE DESCRIPTION

The type deseription of Permanent Magnets consists of 7
groups of data. These groups have fixed positions within
the type description and are not separated from each

other by a slash, a dash or another letter sign.

Because some groups are not mandatory for certain

products or a dimension or weight is less than 3

positions long the through that arised open spaces have

to be filled in with a "." (point).

There are two main product types:

o ferroxdure (sintered FXD anisotropic only, bonded

FXD isotropic and anisotropic)

¢ rare earth (sintered anisotropic only).

The following procedure for type designation is used for

all Permanent Magnets

Type designation
Type description
Group A B C D E F G
Position 2-10 1 12-14 15 16-19 20
March 1991 6
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Group A

This group consists of a letter indicating the shape and, if
applicable, directions of magnetic orientation c.q.
magnetization (Table 1).

Table 1 Shape

PRODUCT TYPE

ABBREVIATION

Assembly

>

Blocks

Rings / Cylinders (rad./diam.)

Discs / Rods (axial)

Discs / Rods (diam.)

Plates (axial) with special circumference profile

Rings / Cylinders (axial)

Segments (rad./diam.)

Strip / Tape

Segments (axial)

Other shapes

X|<|HA|»W|(D|O|MO|O|®

Group B

GROUP B

1 2

() ()

This group at position 2 till and including 10 of the type
description must be used to indicate the dimensions. The
total number of positions of 9 have to be divided into 3
groups of 3 positions. Dimensions with a value behind
the decimal point must be round off according to the
examples below.
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Dimensions
DIMENSIONS GROUP B1, B2 or B3
not applicable
0.1-04 .0
05-0.9 %
11-14 il
15-1.9 o2
12.4 12
12.5 13
999 999
>999 999
The dimensions, to fill in for group B1, B2 and B3,
depend on the product type of group A (see Table 2). A
survey with drawings is given at appendix 1.
Table 2 Dimensions
INDEX
GROUP A GROUP B1 GROUP B2 GROUP B3 EXAMPLE
B a b c B.40.21.10
C d, d, h C.15.4..8
D d - h D.12.;:.:6
E d - h E.12....3
P a b c P.13..3.13
R d, d h R23.18.22
S a b (o) S.12..56.12 U-shape
S d, d, I S.44.33.47 Conc.Conv.
S d, d; | S$999.31.54 Flat Conc.
S d, d; | $114999.25 Flat Conc.
T a b o] T.13..3.40
Vv d, d, I V.44.20.4
Notes
all = length
b = width
¢ = thickness

d/d, = outside diameter

d; = inside diameter
h = height
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Group C
Group C at position 11 indicates the Magnetic Material,
used for the product, by a letter according to Table 3.
Table 3 Materials
MAGNETIC MATERIAL ABBREVIATION
Ferroxdure F
Plastoferrite P Materials P
Rare Earth Materials R
Plastoferrite SP Materials S
Group D
Group D at position 12, 13 and 14 indicates the Quality
of the Magnetic Material. Some examples are given in
table 4.
Table 4 Quality
INDICATION INDICATION FOR INDICATION
IN GROUP C QUALITY MATERIAL IN GROUP D
F FXD 380 380
P P40B .40
R RES 270 270
S SP 170 170
Group E

In group E (position 15) the direction of magnetization is
indicated. The letter code for group E can be found in
chapter Magnetic Axis.
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Group F

Group F (position 16, 17, 18 and 19) indicates the weight
of the product in grammes. Weights below 10 gr with a
digit behind the decimal point must be indicated by a
digit, a "." (point) followed by maximal one decimal. Table
5 shows some examples.

Table 5 Weight

WEIGHT INDICATION

(gr) IN GROUP F
150 150
9.7 9.7
9 9
0.6 .0.6
0.4 =10
0.05 .0.1

Unknown

Group G

In Group G (position 20) important specification items, if
applicable, can be indicated by using a letter code. A
survey of available letters is given in table 6. Only one
item can be indicated (most important one).

Table 6 Special item

SPECIFICATION ITEM

INDICATION IN GROUP G

No important spec item

Special shape

Aluminium coating A
Epoxy coating =
Marking M
Special packing P
Rumbling R

S

March 1991
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Appendix 1
Examples of coding dimensions within the type
designation in group B
T .
D 1
b e
Bi/a ) B1/d,
B2/b M B2/d, C— ey lons
B3/¢ B3/h do —— MBB186
Fig.1 B Blocks. Fig.2 C Rings/Cylinders (rad/diam).
d
A = +
Blfd; o | | B1/d h
B2/ di B2 /_. MBB188
B3/h MBB187 B3/h
Fig.3 R Rings/Cylinders (axial). Fig.4 D Discs/Rods (axial).
—>‘ |<—c — a —
->| d r— h —'
O | B
B1/d e B1/a |
B2/- B2/b MBB190
B3/h B3/c

Fig.5 E Discs/Rods (diam).

Fig.6 P Plates (axial).
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|— C — —= b
|° [
Bi/a [T 77 ‘ l
B2/b MBB191 | 3
B3/c

Fig.7 S Segment U-shape (rad/diam).

e e
di
B1/d, dg
B2/d,
B3/I MBB192

Fig.8 S Segment Concave-Convex (rad/diam).

je— | —

B1/d,
B2/d, L
B3/I MBB193

Fig.9 S Segment Flat-Concave (rad/diam).

dj
B1/d =
° d
B2/d, g
B3/1 MBB194

Fig.10 S Segment Flat-Convex (rad/diam).

|<—|-—>

dj
7‘
B1/d, ~| do
B2/d,
MBB194
B3/I

Fig.11 V Segment axial (see S).

Bi1/a
82 / b MBB195
B3/c

Fig.12 T Strip/Tape.
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SURVEY OF PERMANENT MAGNET MATERIALS

There is a wide range of electrical and mechanical
requirements encountered in magnetic systems, and no
one material exists that satisfies all of them. However, it
is usually possible to find a suitable material within our
range. Selection will be based on magnetic and
mechanical considerations, magnetic configuration and
the cost effectiveness of the resulting system (not
necessarily the same as magnet cost).

The family tree shows our range of permanent magnet
materials.

Units

In the following tables the main properties of the various
materials are given in Sl and c.g.s units. More detailed
information is to be found in the relative data pages
further down the book.

Typical values

The term typical values ("typ.") denotes a value which
frequently occurs. Typical values enable the user to
compare various grades; they are intended to be
average or mean values.
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Minimum values

The minimum values quoted are guaranteed for
specified test pieces.

Minimum values of B, and H.g do not occur

simultaneously. The minimum value of B, coincides with
an H_g well above the quoted typical value, whereas the
minimum value of H is coupled with a high value of B,.

Material designation

The material designation consists of the name of the
material:

o FXD (Ferroxdure)

o RES (Rare Earth alloys)

followed by a type classification. Plastic bonded
Ferroxdure grades include a letter for the bonding
material:

P = flexible thermoplastic

SP = rigid thermoplastic
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PERMANENT MAGNET
MATERIALS
r l ]
RARE EARTH MAGNETS FERRITE MAGNETS
SINTERED PLASTIC BONDED SINTERED
ANISOTROPIC ANISOTROPIC ISOTROPIC ANISOTROPIC
SAMARIUM  NEODYMIUM STRONTIUM BARIUM
COBALT IRON BORON FERRITE FERRITE
RES190 RES270 SP160 SP02 FXD330 FXD300

RES195 RES300 SP170 SP10 FXD380

RES230 RES350 P30 FXD400

RES255 P408B FXD480

RES275 FXD500

RES305 FXD520

REG257 FXD580
MEA070

Fig.1 Survey of permanent magnet materials.
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S.L
POLARIZATION MAX. BH
N REMANENCE COERCIVITY gOER CIVITY PRODUCT B, xH,
DESIGNATION B, (mT) H.g (kA/m) H., (kA/m) (BH) max (kJ/m?3) (kd/m?)
MIN. TYP. MIN. TYP. MIN. TYP. MIN. TYP. MIN. TYP.
RARE - EARTH (sintered)
ANISOTROPIC
RES190 870 890 620 670 1100 1200 144 154 - -
RES195 870 890 650 675 1400 1600 144 154 - -
RES230 (note) 1 950 1000 550 650 650 750 160 185 - -
RES270 1050 1100 700 750 750 1000 - 215 - -
RES300 (note) 2 1100 1150 750 800 750 1000 - 240 - -
RES350 (note) 2 1150 1200 800 850 750 1000 - 280 - -
RES255 1000 1050 700 750 1200 1500 - 200 - -
RES275 (note) 2 1050 1100 750 800 1200 1500 - 215 - -
RES305 (note) 2 1100 1150 800 850 1200 1500 - 240 - -
RES257 950 1000 700 750 1800 1900 - 188 - -
Notes
1. Tentative data.
2. Special pressing process.
S.l.
POLARIZATION MAX. BH
—-—— REMANENCE COERCIVITY COERCIVITY PRODUCT B, xH
DESIGNATION B, (mT) H.g (kA/m) H., (kA/m) (BH) ax (kJ/m?3) (kd/m?3)
MIN. TYP. MIN. TYP. MIN. TYP. MIN. TYP. MIN. TYP.
FERROXDURE (plastic bonded)
ISOTROPIC
FXD SP02 9 10 7 8 - 130 - 0.02 - -
FXD SP10 75 80 54 58 - 190 0.8 0.9 - -
FXD P30 115 125 84 88 - 190 24 2.8 - -
FXD P40B 135 145 88 96 - 190 3.2 3.6 - -
ANISOTROPIC
FXD SP160 235 245 160 180 - 260 11 12 - -
FXD SP170 260 270 185 190 - 220 13 14 - -
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s.l.
POLARIZATION |  MAX. BH
o REMANENCE | COERCIVITY |'  boio el duid B, x H,
DESIGNATION B, (mT) H.s (KA/m) He, (KA/M) | (BH) ey (KI/m?) (kJ/m?)
MIN. [ TYP. | MmN, [ TYR. | MIN. | TYR. | MIN. | TYP. | MIN. | Tve.

FERROXDURE (sintered)

ANISOTROPIC

FXD330 360 | 370 | 230 | 245 | 240 | 255 | 241 | 255 86 94
FXD380 380 | 390 | 250 | 265 | 260 | 275 | 269 | 282 99 | 107
FXD480 370 | 380 | 270 | 280 | 305 | 320 | 255 | 268 | 113 | 122
FXD580 375 | 385 | 290 | 300 | 350 | 360 | 262 | 276 | 131 | 139
FXD300 390 | 400 | 145 | 160 | 150 | 165 | 280 | 295 59 66
FXD400 200 | 410 | 250 | 265 | 260 | 275 | 298 | 313 | 104 | 113
FXD500 (note) 1 390 | 400 | 285 | 295 | 320 | 330 | 298 | 305 | 124 | 130
FXD520 420 | 425 | 240 | 250 | 250 | 260 | 328 | 336 | 105 | 111
Note
1. Tentative data
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c.g.s.
POLARIZATION AX. BH
T REMANENCE | COERCIVITY ggsncwn'v P':ODUCT B, x H,
DESIGNATION B, (Gs) Hg (Oe) H,, (Oe) (BH),.ax (MGsOe) (MGsOe)
MIN. l TYP. MIN. TYP. MIN. | TYP. MIN. TYP. MIN. TYP.
RARE - EARTH (sintered)
ANISOTROPIC
RES190 8700 | 8900 | 7790 | 8420 | 13820 | 15080 18.1 19.4 - -
RES195 8700 | 8900 | 8170 | 8480 | 17590 | 20105 18.1 19.4 - -
RES230 (note) 1 9500 | 10000 | 6910 | 8170 | 8170 | 9425 20.1 23.2 - -
RES270 10500 | 11000 | 8795 | 9425 | 9425 | 12565 - 27.0 - -
RES300 (note) 2 11000 | 11500 | 9425 | 10055 | 9425 | 12565 - 30.2 - -
RES350 (note) 2 11500 | 12000 | 10055 | 10680 | 9425 | 12565 - 35.2 - -
RES255 10000 | 10500 | 8800 | 9425 | 15080 | 18850 - 25.1 - -
RES275 (note) 2 10500 | 11000 | 9425 | 10055 | 15080 | 18850 - 27.0 - -
RES305 (note) 2 11000 | 11500 | 10055 | 10680 | 15080 | 18850 - 30.2 - -
RES257 9500 | 10000 | 8800 | 9425 | 22620 | 23875 - 23.6 - -
Notes
1. Tentative data.
2. Special pressing process.
c.g.s.
POLARIZATION MAX. BH
— REMANENCE | COERCIVITY COERCIVITY PRODUCT B, xH,
DESIGNATION B, (Gs) H (Oe) H., (Oe) (BH)nax (MGsOe) (MGsOe)
MIN. TYP. MIN. TYP. MIN. | TYP. MIN. TYP. MIN. TYP.
FERROXDURE (plastic bonded)
ISOTROPIC
FXD SP02 90 100 - - - - - - - -
FXD SP10 750 800 679 729 - 2390 0.10 0.1 - -
FXD P30 1150 1250 | 1050 1110 - 2390 0.30 0.35 - -
FXD P40B 1350 1450 1110 1210 - 2390 0.40 0.45 - -
ANISOTROPIC
FXD SP160 2350 | 2450 | 2010 | 2260 - 3270 1.4 15 - -
FXD SP170 2600 | 2700 | 2360 | 2460 - 3270 1.6 1.8 - -
March 1991 20
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c.g.s.
HEARERGE Wiy | POLARIZATION MAX. BH a5
— BN COERCIVITY | PRODUCT X Fy
DESIGNATION B, (Gs) H.s (Oe) H,, (Oe) (BH),, (MGsSOe) |  (MGsOe)
MmN, | Tve. | MN. [ TYP. [ MIN. [ TYR [ MIN. [ TYP. | MIN. | Tve.
FERROXDURE (sintered)
ANISOTROPIC
FXD330 3600 | 3700 | 2900 | 3100 | 3000 | 3200 | 3.0 3.2 108 | 11.8
FXD380 3800 | 3900 | 3100 | 3300 | 3300 | 3500 | 3.4 3.6 124 | 134
FXD480 3700 | 3800 | 3400 | 3500 | 3800 | 4000 | 3.2 34 | 142 | 153
FXD580 3750 | 3850 | 3640 | 3770 | 4400 | 4520 | 3.3 35 165 | 17.5
FXD300 3900 | 4000 | 1800 | 2000 | 1850 | 2050 | 3.5 3.7 74 | 83
FXD400 4000 | 4100 | 3100 | 3300 | 3300 | 3500 | 3.7 3.9 131 | 142
FXD500 (note) 1 3900 | 4000 | 3600 | 3700 | 4020 | 4150 | 3.7 3.8 156 | 163
FXD520 4200 | 4250 | 3000 | 3100 | 3100 | 3300 | 4.1 42 | 130 | 139
Note

1. Tentative data
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Fig.2 Typical demagnetization curves, Samarium Cobalt grades.
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Fig.3 Typical demagnetization curves, Neodure grades.
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MCB937
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Fig.4 Typical demagnetization curves, Plastic-bonded ferroxdure.
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FXD330\ |\ J
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y’z
A
g B 300
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Fig.5 Typical demagnetization curves, Ferroxdure 300 series.
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Fig.6 Typical demagnetization curves, Ferroxdure 400 series.
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Fig.7 Typical demagnetization curves, Ferroxdure 500 series.
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RECOMMENDATIONS FOR MAGNETIZATION AND
DEMAGNETIZATION

Magnets are usually supplied unmagnetized, and are
magnetized by the user during system assembly. This
simplifies handling and manufacture considerably.

Most magnets can, however, be premagnetized, but this
may result in some loss, the extent depending upon the
relative recoil permeability of the material. This should be
determined at the working point (i.e. the point on the
hysteresis loop) corresponding to the highest
demagnetizing field experienced by the magnet before
assembly. For a magnet working under open-circuit
conditions, the area in the middle of the pole-faces
normally experiences a higher demagnetizing effect than
the periphery. The working point under these conditions
is determined by the size and shape of the magnet. In
computing these losses, the minimum values for the
characteristics at the lowest storage temperature should
be assumed. For most currently used shapes, the
expected losses (computed values) are available.

Note: some Ferroxdure and rare-earth cobalt materials
have relative recoil permeabilities close to unity through
a substantial part of the second quadrant of their
hysteresis characteristics. Such materials show little loss
when premagnetized.

Magnetization

A magnet is magnetized instantaneously by exposing it
to an external unidirectional field, produced by a
permanent magnet or, more usually, by a direct current
(or pulsed current) flowing though a coil. The
magnetizing field must not be less than the saturation
field H, for the material, otherwise the full properties will
not be obtained.

In some systems the requirement is not clear, for
example the magnet may be shielded by other magnetic
materials which then must also be saturated. In practice
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the magnetizing field should be increased until no further
increase in magnet flux can be measured. For
magnetizers using steel poles, saturation of the
equipment could occur before the magnets are fully
saturated. An alternative can be to use ironless coils
correctly positioned. Advice where required should be
sought.

The required magnetizing current can be obtained from
many alternative DC sources. Apart from obtaining the
correct magnetizing field strength, the choice will depend
on possible size of coil, temperature rise of conductors,
repetition rate and other production circumstances.
Where heat dissipation can be a problem with small
coils, pulsed currents derived from discharging
capacitors or other current sources is a solution. There
are suppliers of power supplies for magnetizing
equipment.

After magnetizing it is possible to equalize the
performance of magnetic systems by partial
demagnetization of the magnets. This can be done by
applying an increasing DC field in the reverse direction
until the magnetization falls to the required level, the field
preferably being controlled by some means with the
facility to measure the instantaneous magnetic flux
density.

Demagnetization

Modern magnetic materials have a high resistance to
demagnetizatior, and complete demagnetization is
usually difficult if not impossible. Sintered Ferroxdure
magnets are best demagnetized by heating them above
their Curie point (about 450 °C). Bonded or metal
magnets need a magnetic field to demagnetize them,
usually a gradually diminishing AC field whose initial
value is great enough to force the magnet through its
hysteresis cycle. For larger magnets, complete
demagnetization is usually impossible.
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SPECIFYING THE MAGNETIC AXIS AND DIRECTION
OF MAGNETIZATION

Drawing symbols and terminology

It is recommended that the magnetic axis, or the
direction of magnetization be indicated on drawings by
means of the following symbols:

For the magnetic axis, or the preferred direction of
magnetization in unmagnetized anisotropic magnets: the
symbol « —MAa _ —,

For the direction of magnetization in magnetized
magnets: the symbol S — N.

The recommended method of showing the magnetic axis
or the direction(s) of magnetization is shown in the
following examples:

For unmagnetized magnets: the symbol U.
Orientation of unmagnetized anisotropic magnets can be
indicated by the prefix U, e.g.: orientation UB.

Magnetization for isotropic and anisotropic magnets

<« h —» <« h —»
[ : s
I '
I
s|—=(N d d ‘:‘:
| i
72511691 N N 7zsm731
A
A B
Also to be used for rings and cylinders. Also to be used for rings and cylinders.
Fig.1 Axial. Fig.2 Diametrical.
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Magnetization for isotropic and anisotropic magnets

r—h—»‘

N[<—I{s I

S|— (N
d

N[<+—1]s

S|—|N
7270462

(=M,

Fig.3 Axial, n-poles, neutral zones parallel
(in this example n = 4).

<+« h -

|
|

72511701

MA

(=M

Fig.4 Axial, n-poles, neutral zones radial
(in this example n = 6).
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Magnetization for isotropic and anisotropic magnets

< C - < C —»|
72511721
N|<+—]|S N I
N|<—1/[S N [ | e Y e b
S|—|N S —l
(- MA -»>) le a > (- —M—A— ) le a +| 725172
F
E
Fig.6 Perpendicular to a x b, n-poles, neutral
Fig.5 Perpendiculartoa x b. zone parallel to side a (in this example n = 2).
N S N
| T
=4 l | A
z. 1
v N S
i
]
8 | W b
1
|
a > 7270463.2
G

Fig.7 Perpendicular to a x b, n-poles, neutral
zone parallel to side b (in this example n = 2).
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Magnetic Axis

Magnetization for isotropic and anisotropic magnets

72704641

— W —

bls s s
o
LA
o 7
N o N N
72511762 \/ >

Multipole magnetization on both sides is possible,
to be specified by user.

Fig.10 Radial, S-pole inside.

H J
Fig.8 Parallel (also called diametrical), Fig.9 Parallel (also called diametrical),
S-pole inside. N-pole inside.
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Multipole magnetization on both sides is possible,
to be specified by user.

Fig.11 Radial, N-pole inside.
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Magnetization for isotropic magnets only
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Magnetization can also be applied to both faces.
When magnetization is required with an odd
number of poles the polarity of the centre pole
should be specified (eg: N, S, or "don’t care”).

Fig.12 Lateral, n parallel poles on one face only,
(in this example n = 4).
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Magnetization can also be applied to both faces.

Fig.13 Lateral, n-pole sectors on one face only,
(in this example n = 6).
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Magnetization can also be applied to both faces.

Fig.14 Lateral, 2-poles on one face only,
centred N-pole with concentric S-pole.
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S

7270467

P
Magnetization can also be applied to both faces.

Fig.15 Lateral, 2-poles on one face only,
centred S-pole with concentric N-pole.
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Magnetization for isotropic magnets only
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When magnetization is required with an odd
number of poles the polarity of the centre pole
should be specified (eg: N, S, or "don’t care").

Fig.16 Lateral, n annular poles
(in this example n = 3).

L_ C—J le—— a ——»! 72704881

Magnetization can also be applied to both faces.
When magnetization is required with an odd
number of poles the polarity of the centre pole
should be specified (eg: N, S, or "don’t care").

Fig.17 Lateral, n-poles on one a x b face, poles
parallel to side a (in this example n = 6).

S IN A (1:‘
v
T T T
I | |
| | |
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| | 4/ v
< a »l 7251179.3

S

Magnetization can also be applied to both faces.
When magnetization is required with an odd
number of poles the polarity of the centre pole
should be specified (eg: N, S, or "don't care").

Fig.18 Lateral, n-poles on one a x b face, poles
parallel to side b (in this example n = 4).
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Magnetization for isotropic magnets only

<+ h -
S S
[— v
N N d; do
S S 7251180.1

Fig.19 Lateral, n-poles on outer circumference,
neutral zones axial (in this example n = 4).

72511811

w

Fig.20 Lateral, n-poles on inner circumference,
neutral zones axial (in this example n = 6).

72511821

Fig.21 Radial, S-pole inside.

7270469

Fig.22 Radial, N-pole inside.
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Marking of permanent magnets

If it is required to identify magnetized magnets of the
same outline but with different directions of
magnetization, a colour code is recommended.

The poles can then marked by spots of paint or some
other identification mark,

either: South pole yellow
or: North pole red
or: neutral zone white.

If it is necessary to indicate the position of poles more
accurately than may be obtained by spots of paint,
another method, e.g. grooves, may be used.

The method of marking, if required, should be shown on

the magnet drawing.

March 1991
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Conversion of Units

CONVERSION OF UNITS

Sl units - c.g.s. units
1T=1Wb/m2=1Vs/m? =10*Gs = 10 kGs

imT =10Gs

1 A/m =4nx10°Oe =0.01257 Oe
1 kA/m =4n Oe = 12.57 Oe
1Wb=1Vs=1Tm? =108 Mx

1 uWb =100 Mx

Ko =4nx 107 H/m = 1.257 mTm/kKA 1o can be replaced by 1 Gs/Oe
1 H/m =1 Vs/Am

1J/m3=1TA/m =4nx 10 GsOe = 125.7 GsOe
1 kJ/me = 1 md/cm?® =4n x 102 MGsOe = 0.1257 MGsOe
1J=Ws=1Nm =107 erg

1 N =1 kgm/s? = 0.1019 kilogramme-force =10°% dynes

Sl units — €.g.s. units

104=0.1 mT =1 Gs (gauss)

0.1 T=100 mT =1kGs

10%/(4n) A/m = 1/(4n) KA/m = 0.07958 kA/m =1 Oe (oersted)

0.01 uWb =1 Mx (maxwell)

10 uyWb = 1000 Mx

102/ (4r) mJ/m?3 = 7.958 mJ/m3 =1 GsOe

102/ (4n) mJ/m?3 = 7.958 mJ/m3 =1 MGsOe

107J =1erg

Energy in the field external to the magnetic material, per unit
volume of the permanent magnet. S| system: BH/2

Energy in the field external to the magnetic material,
per unit volume of the permanent magnet.
c.g.s. system: BH/8n
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QUALITY

Permanent magnets are produced to meet constantly
high quality standards. High quality in mass production
requires advanced production techniques as well as
background knowledge of the product itself.

1. Quality policy

Our policy is:

e to meet in full the requirements of our customers,
¢ to continuously improve all operations,

o to maintain a Quality Assurance System in
accordance with ISO9001,

to build in product quality by process control,

to maintain a high level of quality awareness amongst
all personnel.

2. Product quality

For each product, specification agreements are defined
in a Quality Description Sheet (Q.D.S.) outlining clearly
the drawing specifications, control methods, control plan
and quality assurance.

These Q.D.S. should be agreed between customer and
the supplier.

The quality of our permanent magnets is guaranteed
either on a PPM defect level or an AQL limit for
parameters as specified in the Q.D.S.

When AQL limits are applied in conformity with
MIL-STD 105D, following values are laid down, unless
otherwise specified.

INSPECTION
ATTRIBUTES AQL LEVEL
Visual 0.65% 11
Dimensions 0.65% 11
Magnetic values 0.65% 11

For the attributes, reference is made to the magnet
specifications concerned.

When the PPM defect level is specified in the Q.D.S. it is
in correlation with a capability index, result of a SPC
procedure applied at the final step of the manufacturing
process.

March 1991

3. Quality by process capability and control

In terms of product quality our aim is to deliver products
manufactured from processes which are capable and in
control.

Capability

The matching of process capability with customer
requirements is fundamental to the achievement of low
defect rates. This obviously requires an open supplier -
customer relationship. The program of continuous
improvement ensures that process capability are suitable
for the demands of the market. Process capability is
measured by comparing the process spread with the
specified tolerances and expressed as an index, Cp.

o BRI,

T

o

Q

| B
]

MCB944

_ total tolerance _ USL-LSL
- 60 T~ 6o

Cp

Fig.1 Process spread.

Process and specification are not considered compatible
unless a Cp of 1.33 or greater is achievable, i.e. 8
standard deviations can be contained within the specified
tolerances.

Cp of 1.33 is the minimum target for supplier and
customer to pursue if low defect rates are to be achieved.

Specification agreements are defined in Quality
Description Sheets unique to a product type and
outlining clearly the specifications and control methods.
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Control

Processes must not only be capable but also controlled.
Only by focussing on defect prevention can effective
control be achieved. Defect prevention methods
including Statistical Process Control and Failure Mode
Effect Analysis.

The effectiveness of control by prevention is measured
by comparing both the process spread and mean with

the specified tolerances and expressed as an index, Cpk.

LSL usL
-6 -4 =2 0 2 4 6

MCB945

USL=X __ X=LSL
UsL-Xx  X-LSL

Cpk = minimum of 30 30

Fig.2 Process spread.

For processes proven capable, control is not considered
to be successful in defect prevention unless a Cpk of
1.00 or greater is achieved.

Cpk of 1.00 = 1350 defects per million

Again the continuous improvement policy plays a role by
driving defect rates down with the ultimate goal of zero.

March 1991

4. Control methods
MAGNET INSPECTION

Full determination of the magnetic properties of each
magnet is too expensive for mass production inspection.
It has therefore, become normal practice to perform
comparison tests against a "minimum standard magnet”,
copies of which are supplied on request. The control
plan, detailed in the Q.D.S. gives the inspection
frequencies.

The minimum standard magnet may have either:

¢ minimum remanence (B,), a "minimum flux standard",
or

e minimum coercivity (H), @ "minimum coercivity
standard.

These magnets will have the following dimensions:

e Blocs, segments and axially magnetized cylinders,
discs and rings:
Perpendicular to M.A.: bottom line dimensions.
Parallel to M.A.: midlimit (nominal) dimensions.

o Diametrically magnetized cylinders and discs:
bottom limit diameter and height.

o Diametrically magnetized rings:
bottom limit diameters, wall thickness and height.

VISUAL INSPECTION

The visual standards required are set by means of
sketches in a visual aspect specification, which is
detailed in each Q.D.S. It gives the acceptable limits of
visual defects in accordance with the fitness for use of
the application.
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RES 190, SAMARIUM COBALT MATERIAL (SmCo;)
General

This specification relates to tests carried out on test
pieces made from each batch of material taken from
normal production. The test piece has dimensions of
approximately & 25 mm x 5 mm.

Magnets manufactured from this material conform
generally to this specification but, owing to the method of

Magnetic and electrical properties of the test piece

manufacture and to the variation in size and shape,
some limits cannot always be realized, or indeed
checked by measurement on the magnet. However, a
minimum-flux test or similar test described in each
magnet specification can be used as a basis for
performance guarantees.

Temperature of the test piece is 20 +2 °C unless otherwise specified.

SYMBOL PARAMETER MIN. TYP. UNIT | MIN. TYP. UNIT
B, Remanence 870 890 mT 8700 8900 |Gs
He Coercivity 620 670 kA/m 7790 8420 | Oe
H. Polarization coercivity 1100 1200 kA/m 13820 | 15080 |Oe
(BH) nax | Maximum BH product 144 154 kd/m? 18.1 19.4 MGsOe
By Magnetic flux density corresponding to - 440 mT - 4400 Gs
(BH) max
Hy Magnetic field strength corresponding to - 350 kA/m - 4400 Oe
(BH) max
Rese Recoil permeability - 1.05 - - 1.05 -
- Temperature coefficient of - -0.05 |[%K - -0.05 |%/°C
B, (-60 to +180 °C)
- Temperature coefficient of H_, (20 to 150 °C) - -0.3 %/K - -0.3 %/°C
H. Recommended initial magnetizing field
static 1800 - kA/m | 22600 - Oe
p Resistivity - 5x 107 |Qm - 5x10°5 |Qcm
- Curie point - 720 °C - 720 °C
RES 190, Physical properties
PARAMETER VALUE
Maximum continuous operating temperature 250 °C
Density 8.3 x 108 kg/m® (8.3 g/cm?)
Hardness (Vickers) 500

Young’s modulus

1.5 x 105 N/mm?2

Coefficient of linear expansion

parallel to magnetic axis 6 x 105/K

normal to magnetic axis 12 x 10-9/K
Thermal conductivity 10 W/mK
Bending strength 120 N/mm?
Compressive strength 900 N/mm?
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Fig.1 Typical demagnetization curve (20 °C) for RES 190.
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Magnetization

The figures quoted for minimum magnetizing field
strength relate to magnets that have not been
magnetized after the final production heat treatment.
Subsequent magnetizing operations require much
stronger fields than used in the initial magnetization (up
to three times as strong). The next two figures (2 and 3)
show the effect of an increasing magnetic field on the

properties of a magnet.
7Z91909 1250
magnetization
]
(mT)
1000
e
- —T"] L —T |
= - A7
1 /
750
7 ]/ 7 A4 7
2400 A4 ~ /
KA/ %soo 7 7
/A 800 P //
4 /560 7 A 500
/ 4 |
/ 400
A ~ Wi ]
i P i A 3204 I
4 . rd 250
11/ P )4 160 | |
4 L1 ;/ kA/m
1/ / ~ b
/, i //
/ i [ o
2,0 1,75 15 1,25 1,0 0,75 0,5 0,25 0
demagnetizing field (10%kA/m)
Fig.2 Thermally demagnetized RES 190 magnets; dependence of coercivity on initial magnetizing field.
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Fig.3 B,,Hg and (BH) ... as a percentage of the maximum obtained (saturated) value as a function of
magnetizing field strength. Values are typical for a RES 190 magnet not previously magnetized.
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Effect of temperature on magnetic properties
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Fig.4 Typical reversible losses for RES 190. B, as a function of temperature.
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Fig.5 Irreversible flux losses measured on a disc sample with B/pH = 1.5 for RES 190.
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RES 195, SAMARIUM COBALT MATERIAL (SmCo;)
General

This specification relates to tests carried out on test
pieces made from each batch of material taken from
normal production. The test piece has dimensions of
approximately @ 25 mm x 5 mm.

Magnetic and electrical properties of the test piece

Magnets manufactured from this material conform
generally to this specification but, owing to the method of
manufacture and to the variation in size and shape,
some limits cannot always be realized, or indeed
checked by measurement on the magnet. However, a
minimum-flux test or similar test described in each
magnet specification can be used as a basis for
performance guarantees.

Temperature of the test piece is 20 +2 °C, unless otherwise specified.

SYMBOL PARAMETER MIN. TYP. UNIT | MIN. TYPR. UNIT
B, Remanence 870 890 mT 8700 8900 Gs
He Coercivity 650 675 kA/m 8170 8480 |Oe
H Polarization coercivity 1400 1600 | kA/m 17590 | 20105 |Oe
(BH) max | Maximum BH product 144 154 kd/m? 18.1 19.4 MGsOe
By Magnetic flux density corresponding to - - mT - - Gs
(BH) max
Hy Magnetic field strength corresponding to - kA/m - - Oe
(BH) rmax
Hees Recoil permeability - 1.05 = - 1.05 -
- Temperature coefficient of - -0.05 |[%/K - -0.05 |%/°C
B, (-60 to +180 °C)
- Temperature coefficient of H_, (20 to 150 °C) - -0.3 %IK - -0.3 %lI°C
Ho Recommended initial magnetizing field
static 1800 - kKA/m 22600 - Oe
p Resistivity - 5x107 | Qm = 5x10° | Qcm
- Curie point - 720 € - 720 °C
RES 195, Physical properties
PARAMETER VALUE
Maximum continuous operating temperature 250°C
Density 8.3 x 10% kg/m3 (8.3 g/cm?)
Hardness (Vickers) 500

Young's modulus

1.5 x 10° N/mm?

Coefficient of linear expansion

parallel to magnetic axis 6 x 106K

normal to magnetic axis 12 x 109/K
Thermal conductivity 10 W/mK
Bending strength 120 N/mm?
Compressive strength 900 N/mm?
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Fig.1 Typical demagnetization curve (20 °C) for RES 195.
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MCB939

Fig.2 Demagnetization curves for RES 195 at several temperatures.
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Fig.3 Magnetizing field dependance of RES 195.
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RES 230, SAMARIUM COBALT MATERIAL (Sm,Co,;)
General

This specification relates to tests carried out on test
pieces made from each batch of material taken from
normal production. The test piece has dimensions of
approximately & 25 mm x 5 mm.

Magnets manufactured from this material conform
generally to this specification but, owing to the method of

Magnetic and electrical properties of the test piece
Tentative data

manufacture and to the variation in size and shape,
some limits cannot always be realized, or indeed
checked by measurement on the magnet. However, a
minimum-flux test or similar test described in each
magnet specification can be used as a basis for
performance guarantees.

Temperature of the test piece is 20 +2 °C, unless otherwise specified.

SYMBOL PARAMETER MIN. TYP. UNIT | MIN. TYP. UNIT
B, Remanence 950 1000 |[mT 9500 | 10000 |Gs
He Coercivity 550 650 |kA/m 6910 8170 |Oe
Hy Polarization coercivity 650 750 |[kA/m 8170 | 9425 |Oe
(BH) rax | Maximum BH product 160 185 | kJ/m? 20.1 23.2 | MGsOe
By Magnetic flux density corresponding to - - mT - - Gs
(BH) max
Hy Magnetic field strength corresponding to - - kA/m - - Oe
(BH) max
Hree Recoil permeability - 1.05 - - 1.05 -
- Temperature coefficient of B, (—60 to +180 °C) - -0.03 |%/K - -0.03 | %/°C
- Temperature coefficient of H_; (20 to 150 °C) - -0.25 |%/K - -0.25 | %/°C
Hou Recommended initial magnetizing field
static 1800 - kA/m 22600 - Oe
pulse 2500 - kA/m 31400 Oe
p Resistivity - 8x 107 | Qm 8 x 105 | Qcm
- Curie point - 850 |°C - 850 |°C
RES 230, Physical properties
PARAMETER VALUE
Maximum continuous operating temperature 350°C
Density 8.4 x 10° kg/m?® (8.4 g/cmd)
Hardness (Vickers) 550

Young’s modulus

1.5 x 105 N/mm?

Coefficient of linear expansion

parallel to magnetic axis 8 x 10¢/K

normal to magnetic axis 12 x 10%/K
Thermal conductivity 15 W/mK
Bending strength 120 N/mm?
Compressive strength 800 N/mm?
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Fig.1 Typical demagnetization curve (20 °C) for RES 230.
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RES 270, NEODYMIUM IRON BORON MATERIAL
(NdFeB)

General

This specification relates to tests carried out on test
pieces made from each batch of material taken from
normal production. The test piece has dimensions of
approximately @ 25 mm x 5 mm.

Magnets manufactured from this material conform
generally to this specification but, owing to the method of

Magnetic and electrical properties of the test piece

manufacture and to the variation in size and shape,
some limits cannot always be realized, or indeed
checked by measurement on the magnet. However, a
minimum-flux test or similar test described in each
magnet specification can be used as a basis for
performance guarantees.

Temperature of the test piece is 20 +2 °C, unless otherwise specified.

SYMBOL PARAMETER MIN. TYP. UNIT | MIN. TYP. UNIT
B, Remanence 1050 1100 |mT 10500 | 11000 |Gs
Heg Coercivity 700 750 kA/m 8795 9425 | Oe
Hey Polarization coercivity 750 1000 | kA/m 9425 | 12565 |Oe
(BH) 1ox | Maximum BH product - 215 kd/m?3 27.0 MGsOe
By Magnetic flux density corresponding to - 520 mT - 5200 |Gs
(BH) max
Hy Magnetic field strength corresponding to - 413 kA/m - 5200 |Oe
(BH) max
[T Recoil permeability - 1.05 - - 1.05 -
- Temperature coefficient of B, (20 to 150 °C) - -0.13 | %/K - -0.13 | %/°C
- Temperature coefficient of H_, (20 to 150 °C) - -0.6 %/K - -0.6 %/°C
H.a Recommended initial magnetizing field
static 1800 - kA/m | 22600 - Oe
p Resistivity - 1.4 x10% | Qm - 1.4 x 10| Qcm
Curie point - 310 °C - 310 °C
RES 270, Physical properties
PARAMETER VALUE
Maximum continuous operating temperature 120 °C
Density 7.4 x10% kg/m® (7.4 g/cmd)
Hardness (Vickers) 500
Young'’s modulus 3
Coefficient of linear expansion
parallel to magnetic axis 5.7 x 10-¢/K
normal to magnetic axis -0.5x 105K
Thermal conductivity 6.5 W/mK
Bending strength 280 N/mm?
Compressive strength 940 N/mm?
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Fig.1 Typical demagnetization curve (20 °C) for RES 270.
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Fig.2 Demagnetization curves for RES 270 at several temperatures.
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RES 300, NEODYMIUM IRON BORON MATERIAL
(NdFeB)

General

This specification relates to tests carried out on test
pieces made from each batch of material taken from
normal production. The test piece has dimensions of
approximately @ 25 mm x 5 mm.

Magnets manufactured from this material conform
generally to this specification but, owing to the method of

Magnetic and electrical properties of the test piece

manufacture and to the variation in size and shape,
some limits cannot always be realized, or indeed
checked by measurement on the magnet. However, a
minimum-flux test or similar test described in each
magnet specification can be used as a basis for
performance guarantees.

Temperature of the test piece is 20 +2 °C, unless otherwise specified.

SYMBOL PARAMETER MIN. TYP. UNIT | MIN. TYP. UNIT
B, Remanence 1100 1150 mT 11000 | 11500 |Gs
Heg Coercivity 750 800 kA/m 9425 10055 | Oe
He Polarization coercivity 750 1000 kA/m 9425 12565 | Oe
(BH) max | Maximum BH product - 240 kd/m? - 30.2 MGsOe
By Magnetic flux density corresponding to - 550 mT 5500 Gs
(BH)
Hy Magnetic field strength corresponding to - 436 kA/m - 5500 Oe
(BH)
[T Recoil permeability - 1.05 - - 1.05 -
- Temperature coefficient of B, (20 to 150 °C) - -0.13 | %/K -0.13 | %/°C
- Temperature coefficient of H, (20 to 150 °C) - -0.6 %/K -0.6 %/°C
Hei Recommended initial magnetizing field
static 1800 - kA/m 22600 - Oe
p Resistivity - 1.4x10% | Om - 1.4 x 10 | Qcm
- Curie point - 310 °C - 310 °C
RES 300, Physical properties
PARAMETER VALUE
Maximum continuous operating temperature 120 °C
Density 7.4 x 10% kg/m3 (7.4 g/cmd)
Hardness (Vickers) 500
Young’s modulus -
Coefficient of linear expansion
parallel to magnetic axis 5.7x 10%K
normal to magnetic axis -0.5x 10%K
Thermal conductivity 6.5 W/mK
Bending strength 280 N/mm?
Compressive strength 940 N/mm?
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Fig.1 Typical demagnetization curve (20 °C) for RES 300.
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Material Specification

Sintered Rare-Earth

RES 350, NEODYMIUM IRON BORON MATERIAL
(NdFeB)

General

This specification relates to tests carried out on test
pieces made from each batch of material taken from
normal production. The test piece has dimensions of
approximately @ 25 mm x 5 mm.

Magnets manufactured from this material conform
generally to this specification but, owing to the method of

Magnetic and electrical properties of the test piece

manufacture and to the variation in size and shape,
some limits cannot always be realized, or indeed
checked by measurement on the magnet. However, a
minimum-flux test or similar test described in each
magnet specification can be used as a basis for
performance guarantees.

Temperature of the test piece is 20 £2 °C, unless otherwise specified.

SYMBOL PARAMETER MIN. TYPE. UNIT | MIN. | TYPE. UNIT
B, Remanence 1150 1200 mT 11500 | 12000 |Gs
Heg Coercivity 800 850 kA/m 10055| 10680 |Oe
Hey Polarization coercivity 750 1000 kA/m 9425 12565 |Oe
(BH) rax | Maximum BH product - 280 kd/m3 - 35.2 MGsOe
By Magnetic flux density corresponding to - 570 mT - 5700 Gs
(BH) max
Hy Magnetic field strength corresponding to - 491 kA/m - 6200 Oe
(BH) max
T, Recoil permeability - 1.05 - 1.05
- Temperature coefficient of B, (20 to 150 °C) - -0.13 |[%/K - -0.13 | %/°C
- Temperature coefficient of H_, (20 to 150 °C) - -0.6 %l/K - -0.6 %/°C
Hi Recommended initial magnetizing field
static 1800 - kA/m 22600 - Oe
p Resistivity - 1.4 x10% | Qm - 1.4 x 10+ | Qcm
- Curie point - 310 °C - 310 °C
RES 350, Physical properties
PARAMETER VALUE
Maximum continuous operating temperature 120°C
Density 7.4 x 10° kg/m? (7.4 g/cm?3)
Hardness (Vickers) 500
Young’s modulus -
Coefficient of linear expansion
parallel to magnetic axis 5.7 x 109K
normal to magnetic axis -0.5x 109K
Thermal conductivity 6.5 W/mK
Bending strength 280 N/mm?
Compressive strength 940 N/mm?
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Sintered Rare-Earth

RES 255, NEODYMIUM IRON BORON MATERIAL
(NdFeB)

General

This specification relates to tests carried out on test
pieces made from each batch of material taken from
normal production. The test piece has dimensions of
approximately @ 25 mm x 5 mm.

Magnets manufactured from this material conform
generally to this specification but, owing to the method of

Magnetic and electrical properties of the test piece

manufacture and to the variation in size and shape,
some limits cannot always be realized, or indeed
checked by measurement on the magnet. However, a
minimum-flux test or similar test described in each
magnet specification can be used as a basis for
performance guarantees.

Temperature of the test piece is 20 +2 °C, unless otherwise specified.

SYMBOL PARAMETER MIN. TYPE. UNIT | MIN. TYPE. UNIT
B, Remanence 1000 1050 mT 10000| 10500 |Gs
Heg Coercivity 700 750 kA/m 8800 9425 | Oe
Hy Polarization coercivity 1200 1500 kA/m 15080 | 18850 |Oe
(BH) max | Maximum BH product - 200 kd/m3 - 251 MGsOe
By Magnetic flux density corresponding to - 500 mT - 5000 Gs
(BH)
Hy Magnetic field strength corresponding to - 400 kA/m - 5000 Oe
(BH) rmex
T Recoil permeability - 1.05 - - 1.05 -
- Temperature coefficient of B, (20 to 150 °C) - -0.13 | %/K - -0.13 | %/°C
- Temperature coefficient of H_, (20 to 150 °C) - -0.6 %/K - -0.6 %/°C
F g Recommended initial magnetizing field
static 1800 - kA/m | 22600 - Oe
p Resistivity - 1.4x10° | Qm - 1.4x 10+ | Qcm
- Curie point - 310 °C - 310 °C
RES 255, Physical properties
PARAMETER VALUE
Maximum continuous operating temperature 140°C
Density 7.4 x 10% kg/m® (7.4 g/cm®)
Hardness (Vickers) 500
Young's modulus -
Coefficient of linear expansion
parallel to magnetic axis 5.7 x 10-8/K
normal to magnetic axis -0.5x 105K
Thermal conductivity 6.5 W/mK
Bending strength 280 N/mm?
Compressive strength 940 N/mm?
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Sintered Rare-Earth

RES 275, NEODYMIUM IRON BORON MATERIAL
(NdFeB)

General

This specification relates to tests carried out on test
pieces made from each batch of material taken from
normal production. The test piece has dimensions of
approximately @ 25 mm x 5 mm.

Magnets manufactured from this material conform
generally to this specification but, owing to the method of

Magnetic and electrical properties of the test piece

manufacture and to the variation in size and shape,
some limits cannot always be realized, or indeed
checked by measurement on the magnet. However, a
minimum-flux test or similar test described in each
magnet specification can be used as a basis for
performance guarantees.

Temperature of the test piece is 20 £2 °C, unless otherwise specified.

SYMBOL PARAMETER MIN. | TYPE. UNIT MIN. TYPE. UNIT
B, Remanence 1050 1100 |mT 10500 | 11000 |Gs
H.g Coercivity 750 800 kA/m 9425 10055 |Oe
Hy Polarization coercivity 1200 1500 |kA/m 15080 | 18850 |Oe
(BH) max | Maximum BH product - 215 kd/m? 27.0 MGsOe
By Magnetic flux density corresponding to - 520 mT - 5200 |Gs
(BH) mex
Hy Magnetic field strength corresponding to - 413 kA/m - 5200 |Oe
(BH) max
s Recoil permeability - 1.05 - - 1.05 -
- Temperature coefficient of B, (20 to 150 °C) - -0.13 |%/K - -0.13 | %/°C
- Temperature coefficient of H,, (20 to 150 °C) - -0.6 %/K - -0.6 %/°C
Heg Recommended initial magnetizing field
static 1800 kA/m 22600 Oe
p Resistivity - 1.4x10¢| Qm - 1.4x10* | Qcm
- Curie point 310 °C - 310 °C
RES 275, Physical properties
PARAMETER VALUE
Maximum continuous operating temperature 140 °C
Density 7.4 x 10% kg/m3 (7.4 g/cm?®)
Hardness (Vickers) 500
Young’s modulus -
Coefficient of linear expansion
parallel to magnetic axis 5.7 x 10-8/K
normal to magnetic axis -0.5x 105K
Thermal conductivity 6.5 W/mK
Bending strength 280 N/mm?
Compressive strength 940 N/mm?
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Sintered Rare-Earth

RES 305, NEODYMIUM IRON BORON MATERIAL
(NdFeB)

General

This specification relates to tests carried out on test
pieces made from each batch of material taken from
normal production. The test piece has dimensions of
approximately & 25 mm x 5 mm.

Magnets manufactured from this material conform
generally to this specification but, owing to the method of

Magnetic and electrical properties of the test piece

manufacture and to the variation in size and shape,
some limits cannot always be realized, or indeed
checked by measurement on the magnet. However, a
minimum-flux test or similar test described in each
magnet specification can be used as a basis for
performance guarantees.

Temperature of the test piece is 20 +2 °C, unless otherwise specified.

SYMBOL PARAMETER MIN. | TYPE. UNIT | MIN. | TYPE. UNIT
B, Remanence 1100 1150 mT 11000 | 11500 |Gs
Heg Coercivity 800 850 kA/m 10055| 10680 |Oe
Hy Polarization coercivity 1200 1500 kA/m 15080 | 18850 |Oe
(BH) rax | Maximum BH product - 240 kJ/m?3 - 30.2 MGsOe
By Magnetic flux density corresponding to - 550 mT - 5500 Gs
(BH) max
Hy Magnetic field strength corresponding to - 436 kA/m - 5500 |Oe
(BH) s
T Recoil permeability - 1.05 - - 1.05 -
- Temperature coefficient of B, (20 to 150 °C) - -0.13 |%/K - -0.13 [ %/°C
- Temperature coefficient of H_, (20 to 150 °C) - -0.6 %lK - -0.6 %/°C
Hen Recommended initial magnetizing field
static 1800 - kA/m | 22600 - Oe
p Resistivity - 1.4x 10 | Qm - 1.4x 10+ | Qcm
- Curie point - 310 °C - 310 “©C
RES 305, Physical properties
PARAMETER VALUE
Maximum continuous operating temperature 140 °C
Density 7.4 x 10° kg/m? (7.4 g/lcmd)
Hardness (Vickers) 500
Young'’s modulus -
Coefficient of linear expansion
parallel to magnetic axis 5.7 x 10-9/K
normal to magnetic axis -0.5x 109K
Thermal conductivity 6.5 W/mK
Bending strength 280 N/mm?
Compressive strength 940 N/mm?
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Sintered Rare-Earth

RES 257, NEODYMIUM IRON BORON MATERIAL
(NdFeB)

General

This specification relates to tests carried out on test
pieces made from each batch of material taken from
normal production. The test piece has dimensions of
approximately & 25 mm x 5 mm.

Magnets manufactured from this material conform

generally to this specification but, owing to the method of

Magnetic and electrical properties of the test piece

manufacture and to the variation in size and shape,
some limits cannot always be realized, or indeed
checked by measurement on the magnet. However, a
minimum-flux test or similar test described in each
magnet specification can be used as a basis for
performance guarantees.

Temperature of the test piece is 20 +2 °C, unless otherwise specified.

SYMBOL PARAMETER MIN. TYPE. | UNIT | MIN. | TYPE. UNIT
B, Remanence 950 1000 |mT 9500 10000 |Gs
He Coercivity 700 750 kA/m 8800 9425 |Oe
Hy Polarization coercivity 1800 1900 |KA/m 22600 | 23875 |Oe
(BH) 1ax | Maximum BH product - 188 kJ/m?3 - 23.6 MGsOe
By Magnetic flux density corresponding to - 490 mT 4900 |[Gs
(BH) max
Hyq Magnetic field strength corresponding to - 384 kA/m - 4850 | Oe
(BH)
Hee Recoil permeability - 1.05 - - 1.05 -
- Temperature coefficient of B, (20 to 150 °C) - -0.12 | %/K - -012 | %/°C
- Temperature coefficient of H_, (20 to 150 °C) - -0.55 |%/K - -0.55 |%/°C
Hea Recommended initial magnetizing field
static 1800 - kKA/m 22600 Oe
p Resistivity - 1.4x10°%| Qm - 1.4 x 10| Qcm
- Curie point - 310 °C - 310 °C
RES 257, Physical properties
PARAMETER VALUE
Maximum continuous operating temperature 150 °C
Density 7.4 x 10° kg/m® (7.4 g/cm?®)
Hardness (Vickers) 500
Young'’s modulus -
Coefficient of linear expansion
parallel to magnetic axis 5.7 x 10K
normal to magnetic axis -0.5x 10K
Thermal conductivity 6.5 W/mK
Bending strength 280 N/mm?
Compressive strength 940 N/mm?
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Product Specification

Magnet type list

Sintered Rare-Earth

ANISOTROPIC SINTERED RARE-EARTH

The magnet type list gives initial information on the main
dimensions etc, of types for which tooling already exists.
Choice of a type from this list eliminate the need for new
tools and consequent delay in delivery. It is important to
check with the supplier if the data is still valid. Frequent
additions, eliminations or changes may render the survey
in this data handbook outdated. In that case, an updated
list should be consulted.

The exact mechanical and magnetic data and the correct
code number (last digit) have been laid down in the
magnet specifications, which exist for each type, and
which will be sent on request.

For anisotropic sintered rare-earth some shapes can be
supplied in another material grade than that listed.

For optimum results, supply of pre-magnetized magnets
is not always advisable because self-demagnetization

March 1991

may occur due to unfavourable combinations of grade,
the ratio of magnetic area to magnetic length and
temperature variation.

Permanent magnets can also be ordered to your own
design (within the limits of the material and
manufacturing techniques). Our technical assistance on
the design and application of permanent magnets is
always at your disposal.

The magnet type list of rare-earth products is divided into
3 different shapes:

For anisotropic sintered rare-earth

¢ Blocks
e Discs
¢ Rings
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Magnet type list

Sintered Rare-Earth

Blocks in RES 190

Orientation: perpendiculartoa x b

E = Magnetized perpendicular to a x b

U = Unmagnetized 1
b
¢
e, gl G g b
7252596.2
Fig.1 Blocks in RES 190.
Magnet type list: Blocks in RES 190
a b c MAGN MASS ORDERING
TYPE DESCRIPTION mm) | (mm) | (mm) COATING ACC RES (g") CODE
+0.1 +0.1 +0.1
B..3..2..1R190E.0.0. |3.0 2.0 1.0 - E 190 0.05 | 4313 059 68081
-0.1 -0.1 -0.1
+0.1 +0.1 +0.1
B..3..3..1R190E.0.1. [3.0 3.0 1.0 - E 190 0.07 | 4313 059 68141
-0.1 -0.1 -0.1
+0.1 +0.1 +0.15
B..4..4.2R190E.0.3. |4.0 4.0 2.0 - E 190 0.27 | 4313 059 68331
-0.1 -0.1 -0.15
+0.1 +0.1 +0.1
B..5..5.2R190E.0.3. |5.0 5.0 1.5 E 190 0.31 4313 059 68541
-0.1 -0.1 -0.1
+0.1 +0.1 +0.1
B..5..5..3R190E.0.6. |5.0 5.0 3.0 - E 190 0.62 | 4313 059 66031
-0.1 -0.1 -0.1
+0.2 +0.2 +0.1
B..8..5..3R190E.1.0. |8.0 5.0 3.0 - E 190 1.00 | 4313 059 68351
-0.2 -0.2 -0.1
B.13..7..2R190U.1.9. |[+0.2 +0.2 +0.1 u 4313 059 68201
B.13..7..2R190E.1.9. |13.0 7.0 25 E 190 1.89 | 4313059 68371
-0.2 -0.2 -0.1
+0.4 +0.3 +0.05
B.18..8..4R190E.5.5. |18.5 8.3 4.3 - E 190 5.48 | 4313 059 68381
-0.4 -0.3 -0.05
+0.7 +0.05 |+0.05
B.30..8..2R190E.4.2M | 30.0 8.5 20 - E 190 423 | 4313 059 68401
-0.7 -0.05 |-0.05
B.42.42.10R190U.146. | +1.5 +1.5 +0.1 u 4313 059 68301
42.0 42.0 10.0 190 146.4
-1.5 -1.5 -0.1

March 1991

94



Philips Components Product Specification

Magnet type list Sintered Rare-Earth

Magnet type list: Blocks in RES 190

a b c MAGN MASS ORDERING
TYPE DESCRIPTION (mm) | (mm) | (mm) COATING ACC RES (@) CODE
+0.7 +0.05 |+0.05
B.46.11..4R190E..15M | 46.0 10.6 3.8 - E 190 15.38 | 4313 059 68451
-0.7 -0.06 |-0.05
B.52.48.10R190U.207. | +1.5 +1.5 +0.1 u 4313 059 68501
52.0 48.0 10.0 - 190 207.2
-1.5 -1.5 -0.1
B.68.36.10R190U.188. | +1.5 +1.5 +0.1 u 4313 059 68271
68.0 36.0 10.0 - 190 188.2
-1.5 -1.5 -0.1
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Magnet type list Sintered Rare-Earth

Discs in RES 190 b gidin]
Orientation: axial

A = Magnetized axially
U = Unmagnetized

do —' S I

Fig.2 Discsin RES 190. Mg7s

Magnet type list: Discs in RES 190

d, d; h MAGN MASS ORDERING

TYPE DESCRIPTION (mm) (mm) (mm) COATING ACC RES (ar) CODE
+0.15 +0.05

D.5...2R190A.02. |5.0 - 15 - A 190 0.25 4313 059 66042
-0.15 -0.05
+0.15 +0.05

D..5....2R190A.0.3. |5.0 - 2.0 - A 190 0.33 4313 059 66072
-0.15 -0.05
+0.2 +0.2

D..6....4R190A.1.0. 6.0 - 4.0 - A 190 0.95 4313 059 66001
-0.2 -0.2
+0.05 +0.1

D..8....5R190A.2.1. |8.0 - 5.0 - A 190 2.11 4313 059 66191
-0.05 -0.1
+0.0 +0.0

D.10.....1R190A.1.1. {105 - 1.5 - A 190 1.09 4313 059 66031
-0.5 -0.1
+0.2 +0.1

D.10....3R190A.2.0. [10.0 - 3.0 - A 190 1.98 4313 059 66211
-0.2 -0.1
+0.2 +0.2

D.10.....4R190A.2.6. |10.0 - 4.0 - A 190 2.64 4313 059 66021
-0.2 -0.2
+0.2 +0.2

D.14.....4R190A5.2. |[14.0 - 4.0 - A 190 517 4313 059 66011
-0.2 -0.2
+0.1 +0.1

D.14.....8R190A..10. |14.0 - 8.0 - A 190 10.3 4313 059 66231
-0.1 -0.1

D.18.....2R190U.5.0. |[+0.5 +0.05 U 4313 059 66101
17.5 - 25 - 190 5.05
-0.5 -0.05
+0.1 +0.05

D.24...10R190A..38. |24.0 - 10.0 - A 190 38.0 4313 059 66202
-0.1 -0.05
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Magnet type list

Sintered Rare-Earth

Rings in RES 190

Orientation: axial
A = Magnetized axially
U = Unmagnetized

Magnet type list: Rings in RES 190

MA
-——
dj ‘ -»l h L—
dg — MBA374

Fig.3 Rings in RES 190.

d, d; h MAGN MASS ORDERING
TYPE DESCRIPTION (mm) | (mm) | (mm) COATING ACC RES (ar) CODE
R.12..5..1R190U.1.0. [+0.2 +0.15 |+0.1 U 4313 059 67001
11.95 15.35 1.35 = 190 1.02
-0.2 -0.15 |-041
R.14.13..3R190U.0.5. |< > +0.0 u 4313 059 67061
14.1 13.1 2.7 - 190 0.48
-0.1
R.72.38..4R190U..99. |+0.2 +0.3 +0.1 u 4313 059 67031
72.0 38.0 4.0 - 190 98.7
-0.2 -0.3 -0.1
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Philips Components

Product Specification

Magnet type list

Sintered Rare-Earth

Blocks in RES 270

Orientation: perpendicular to a x b

E=  Magnetized perpendiculartoa x b
U= Unmagnetized
Al=  Aluminium coated

CEP = Cathodic electro paint (epoxy)

Magnet type list: Blocks in RES 270

I<—u’—>

[FSEN——

Fig.4 Blocks in RES 270.

-——

—— -
lel

7252596.2

a b c MAGN MASS ORDERING
TYPE DESCRIPTION (mm) | (mm) | (mm) COATING ACC RES (ar) CODE
+0.1 +0.1 +0.1
B..5..5.2R270E.0.3A |5.0 5.0 1.5 Al E 270 0.28 | 4313 059 68641
-0.1 -0.1 -0.1
+0.1 +0.1 +0.1
B..5..5..3R270E.0.6A |5.0 5.0 3.0 Al E 270 0.56 | 4313 059 68651
-0.1 -0.1 -0.1
+0.2 +0.2 +0.1
B..8..5..3R270E.0.9A |8.0 50 3.0 Al E 270 0.89 | 4313 059 68661
-0.2 -0.2 -0.1
+0.2 +0.2 +0.1
B.13..7.2R270E.1.7A |13.0 7.0 25 Al E 270 1.68 | 4313 059 68561
-0.2 -0.2 -0.1
+0.4 +0.3 +0.05
B.18..8..4R270E.4.9E | 18.5 8.3 43 CEP E 270 4.89 | 4313 059 68671
-0.4 -0.3 -0.056
+0.7 +0.05 |+0.05
B.30..8..2R270E.3.8E | 30.0 8.5 2.0 CEP E 270 3.77 | 4313 059 68681
-0.7 -0.06 |[-0.05
B.42.42.10R270U.130. | +1.5 +1.5 +0.1 NOT U 8213 142 06201
42.0 42.0 10.0 270 130.5
-1.5 -1.6 -0.1
+1.5 +1.5 +0.1
B.63.36.10R270E.168. | 63.0 36.0 10.0 NOT E 270 167.8 8213 142 06181
-1.5 -1.56 0.1
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Philips Components

Product Specification

Magnet type list

Sintered Rare-Earth

Discs in RES 270

Orientation: axial

A = Magnetized axially
U= Unmagnetized

Al = Aluminium coated

Magnet type list: Discs in RES 270

MA

«——>

QJL

MBA375

Fig.5 Discs in RES 270.

d, d, h MAGN MASS ORDERING
TYPEDESCRIPTION | | " | (mm) | COATING | “ycc | RES e COBE
D.5...2R270U.0.2A |+0.15 +0.05 Al U 4313 059 66391
D.5...2R270A.02A |5.0 - |15 Al A 270 022 |4313 059 66281
-0.15 -0.05
+0.15 +0.05

D.5...2R270A.0.3A |5.0 - |20 Al A 270 029 |4313 059 66331
-0.15 -0.05

D.8...4R270U.1.5. |[+0.1 +0.05 NOT u 4313 059 66251
8.0 - |40 270 1.49
-0.1 -0.05
+0.05 +0.1

D.8...5R270A.1.9A |8.0 - |50 Al A 270 1.86 |4313 059 66341
-0.05 -0.1
+0.0 +0.0

D.10....2R270A.1.0A [10.5 « |15 Al A 270 0.96 |4313 059 66351
-05 -0.1
+0.2 +0.2

D.10....4R270A.2.3A |10.0 - |40 Al A 270 2.32 |4313 059 66361
-0.2 -0.2
+0.2 +0.2

D.14....4R270A.4.6A |14.0 - |40 Al A 270 456 | 4313 059 66371
-0.2 A8
+0.1 +0.05

D.15....8R270A.10A |15.0 - |80 Al A 270 10.5 | 4313 059 66321
-0.1 -0.05
+0.1 +0.05

D.24...10R270A..33A |24.0 - 1100 Al A 270 335 |4313 059 66271
-0.1 -0.05
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Philips Components

Product Specification

Magnet type list

Sintered Rare-Earth

Rings in RES 270

Orientation: axial

A= Magnetized axially
U= Unmagnetized

Al = Aluminium coated

Magnet type list: Rings in RES 270

MA

«——>

o bs

MBA374

Fig.6 Rings in RES 270.

d, d, h MAGN MASS | ORDERING

TYPEDESCRIPTION | (o | (O | () |COATING | Tios™ | REs | 70 pricdes
+0.0 |+0.15 |+0.05

R..8.4.2R270A.0.5A |7.6 435 |23 Al A 270 | 051 | 3104 101 18055
01 |-0.15 |-0.05

R12.4.2R270U.1.2. |+0.3 |+0.2 |+0.03 NOT U 4313 059 67141
1.8 |35 1.7 270 | 125
03 |-02 |-0.03

R.12.5.1R270U09A |+0.2 |+0.3 |+0.1 Al U 4313 059 67131
15 |[517 [135 270 | 091
02 |-00 |[-01

R.18.8.3R270U.4.2A |+0.0 |+0.6 |+0.05 Al U 4313 059 67081
175 |83 3.05 270 | 421
05 |-00 |-0.05

March 1991

100



Sintered Ferroxdure page
Material specification

FXD 300 103
FXD 330 105
FXD 380 107
FXD 400 109
FXD 480 11
FXD 500 113
FXD 520 116
FXD 580 17

Magnet type list 119






Philips Components Product specification

Material Specification Sintered Ferroxdure
FXD 300, ANISOTROPIC CERAMIC MATERIAL some limits cannot always be realized, or indeed
— checked by measurement on the magnet. However, a

minimum-flux test or similar test described in each
This specification relates to tests carried out on test magnet specification can be used as a basis for
pieces made from each batch of material taken from performance guarantees.
normal production. The test piece has dimensions of
approximately & 20 mm x 10 mm. Composition
Magnets manufactured from this material conform Ferroxdure 300 is a barium ferrite, the main constituent

generally to this specification but, owing to the method of being BaFe,,0,4
manufacture and to the variation in size and shape,

Magnetic and electrical properties of the test piece

Temperature of the test piece is 20 +2 °C unless otherwise specified.

SYMBOL PARAMETER MIN. | TYP. | UNIT | MIN. | TYP. UNIT
B, Remanence 390 400 |mT 3900 | 4000 |Gs
Hes Coercivity 145 160 | kA/m 1800 | 2000 |Oe
He Polarization coercivity 150 165 |kA/m 1850 | 2050 |Oe
(BH) max Maximum BH product 28.0 29.5 |kJ/m? 3.5 3.7 | MGsOe
By Magnetic flux density corresponding to (BH) .. - 220 |mT - 2200 | Gs
Hy Magnetic field strength corresponding to (BH) ... - 135 |kA/m - 1700 | Oe
Prec Recoil permeability - 1s1 - - 1.1 -
- Temperature coefficient of B, (—40 to +200 °C) - -0.2 | %/K - -02 |%/°C
- Temperature coefficient of H,, (-40 to +200 °C) - =0.8 |kA/m/K - =10 |Oe/°C
Hear Saturation field strength 560 - kA/m - 7000 | Oe
p Resistivity - 104 |Qm - 108 | Qcm
- Curie point - 450 |[°C - 450 |[°C
Physical properties
PARAMETER VALUES
Density (typical) 4.9 x 10% kg/m® (4.9 g/cm?)
Coefficient of linear expansion (20 to 300 °C) 1L MA8and/ MA 13 x 10-8/K
Hardness (Moh'’s scale) (typical) 6.5
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Philips Components Product specification

Material Specification Sintered Ferroxdure
Direction of magnetization Quality and finish
Ferroxdure 300 is an anisotropic material and has The material allows magnets to be produced, having a
therefore a preferred direction of magnetization good clean finish and appearance according to the
(magnetic axis), which must be shown on the magnet appropriate visual limit samples.
drawing.
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Fig.1 Typical demagnetization curve (20 °C) FXD 300.
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Philips Components

Product specification

Material Specification

Sintered Ferroxdure

FXD 330, ANISOTROPIC CERAMIC MATERIAL
General

This specification relates to tests carried out on test
pieces made from each batch of material taken from
normal production. The test piece has dimensions of
approximately & 20 mm x 10 mm.

Magnets manufactured from this material conform
generally to this specification but, owing to the method of
manufacture and to the variation in size and shape,

Magnetic and electrical properties of the test piece

some limits cannot always be realized, or indeed
checked by measurement on the magnet. However, a
minimum-flux test or similar test described in each

magnet specification can be used as a basis for

performance guarantees.

Composition

Ferroxdure 330 is a strontium ferrite, the main

constituent being SrFe,,0,.

Temperature of the test piece is 20 2 °C unless otherwise specified.

SYMBOL PARAMETER MIN. | TYP. | UNIT | MIN. | TYP. UNIT
B, Remanence 360 370 |mT 3600 | 3700 |Gs
Heg Coercivity 230 245 | kA/m 2900 | 3100 |Oe
He Polarization coercivity 240 255 |kA/m 3000 | 3200 |Oe
(BH) max | Maximum BH product 241 255 |kJ/m? 3.0 32 |[MGsOe
By Magnetic flux density corresponding to (BH) . - 180 |mT - 1800 |Gs
Hy Magnetic field strength corresponding to (BH) .. - 140 | kA/m - 1750 | Oe
Miss Recoil permeability - 14 - - 1.1
- Temperature coefficient of B, (—40 to +200 °C) - -0.2 |%/K - -0.2 |%/°C
- Temperature coefficient of H , (—40 to +200 °C) - =0.95 | kKA/m/K - =12 |Oe/°C
H. Saturation field strength 875 - kA/m 11000 - Oe
Resistivity - 104 | Qm - 108 | Qcm
- Curie point - 450 |°C - 450 |°C
Physical properties
PARAMETER VALUES
Density (typical) 4.65 x 10° kg/m? (4.65 g/cm?)
Coefficient of linear expansion (20 to 300 °C) 1 MA 8 and // MA 13 x 108/K
Hardness (Moh's scale) (typical) 6.5
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Philips Components Product specification

Material Specification Sintered Ferroxdure
Direction of magnetization Quality and finish
Ferroxdure 330 is an anisotropic material and has The material allows magnets to be produced, having a
therefore a preferred direction of magnetization good clean finish and appearance according to the
(magnetic axis), which must be shown on the magnet appropriate visual limit samples.
drawing.
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Fig.1 Typical demagnetization curve (20 °C) FXD 330.

March 1991 106



Philips Components Product specification

Material Specification Sintered Ferroxdure

FXD 380, ANISOTROPIC CERAMIC MATERIAL some limits cannot always be realized, or indeed
checked by measurement on the magnet. However, a

Genaril minimum-flux test or similar test described in each
This specification relates to tests carried out on test magnet specification can be used as a basis for
pieces made from each batch of material taken from performance guarantees.

normal production. The test piece has dimensions of

approximately & 20 mm x 10 mm. Composition

Magnets manufactured from this material conform Ferroxdure 380 is a strontium ferrite, the main

generally to this specification but, owing to the method of  constituent being SrFe,,0,,.
manufacture and to the variation in size and shape,

Magnetic and electrical properties of the test piece
Temperature of the test piece is 20 +2 °C unless otherwise specified.

SYMBOL PARAMETER MIN. | TYP. | UNIT | MIN. | TYP. UNIT
B, Remanence 380 390 [mT 3800 | 3900 |Gs
H.g Coercivity 250 265 |kA/m 3100 | 3300 |Oe
Hy Polarization coercivity 260 275 |kA/m 3300 | 3500 |Oe
(BH) e Maximum BH product 26.9 28.2 |kd/md 3.4 3.6 |MGsOe
By Magnetic flux density corresponding to (BH) .., - 190 |mT - 1900 |Gs
Hy Magnetic field strength corresponding to (BH) ..« - 150 |kA/m - 1850 |Oe
lie Recoil permeability - 1.1 - - 1.1 -
- Temperature coefficient of B, (—40 to +200 °C) - -0.2 |%/K - -0.2 | %/°C
- Temperature coefficient of H_, (-40 to +200 °C) - =0.95 [kKA/m/K - =12 |Oe/°C
H, Saturation field strength 955 - kA/m | 12000 - Oe
p Resistivity - 104 |Qm - 10 [Qcm
- Curie point - 450 |°C - 450 |°C
Physical properties
PARAMETER VALUES
Density (typical) 4.75 x 10° kg/m? (4.75 g/cm?)
Coefficient of linear expansion (20 to 300 °C) 1L MA 8and// MA 13 x 10-9/K
Hardness (Moh’s scale) (typical) 6.5
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Philips Components Product specification

Material Specification Sintered Ferroxdure

Direction of magnetization Quality and finish

Ferroxdure 380 is an anisotropic material and has The material allows magnets to be produced, having a

therefore a preferred direction of magnetization good clean finish and appearance according to the

(magnetic axis), which must be shown on the magnet appropriate visual limit samples.

drawing.
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Fig.1 Typical demagnetization curve (20 °C) FXD 380.
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Philips Components

Product specification

Material Specification

Sintered Ferroxdure

FXD 400, ANISOTROPIC CERAMIC MATERIAL
General

This specification relates to tests carried out on test
pieces made from each batch of material taken from
normal production. The test piece has dimensions of
approximately @20 mm x 10 mm.

Magnets manufactured from this material conform
generally to this specification but, owing to the method of
manufacture and to the variation in size and shape,

Magnetic and electrical properties of the test piece

some limits cannot always be realized, or indeed
checked by measurement on the magnet. However, a
minimum-flux test or similar test described in each
magnet specification can be used as a basis for
performance guarantees.

Composition

Ferroxdure 400 is a strontium ferrite, the main
constituent being SrFe,,0,,.

Temperature of the test piece is 20 +2 °C unless otherwise specified.

SYMBOL PARAMETER MIN. | TYP. | UNIT | MIN. | TYP. UNIT
B, Remanence 400 410 |mT 4000 | 4100 |Gs
He Coercivity 250 265 |kA/m 3100 | 3300 |Oe
He, Polarization coercivity 260 275 |kA/m 3300 | 3500 |Oe
(BH) max | Maximum BH product 29.8 31.3 |kJ/m? 3.7 39 |MGsOe
By Magnetic flux density corresponding to (BH) .. - 200 [mT - 2000 |Gs
Hy Magnetic field strength corresponding to (BH) .. - 155 | kA/m - 1950 |Oe
e Recoil permeability - p I - - 1.1 -

- Temperature coefficient of B, (—40 to +200 °C) - -0.2 |%/K - -02 |%/°C

- Temperature coefficient of H_, (—40 to +200 °C) - =0.95 | kKA/m/K - =12 | Oe/°C
H. Saturation field strength 955 - kA/m 12000 - Oe

Resistivity - 10 | Qm - 10° | Qcm
- Curie point - 450 |°C - 450 |°C

Physical properties

PARAMETER

VALUES

Density

(typical) 4.8 x 10% kg/m? (4.8 g/cm?)

Coefficient of linear expansion (20 to 300 °C)

1 MA 8and// MA 13 x 10-5/K

Hardness (Moh’s scale)

(typical) 6.5
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Philips Components Product specification

Material Specification Sintered Ferroxdure
Direction of magnetization Quality and finish
Ferroxdure 400 is an anisotropic material and has The material allows magnets to be produced, having a
therefore a preferred direction of magnetization good clean finish and appearance according to the
(magnetic axis), which must be shown on the magnet appropriate visual limit samples.
drawing.
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Fig.1 Typical demagnetization curve (20 °C) FXD 400.
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Philips Components

Product specification

Material Specification

Sintered Ferroxdure

FXD 480, ANISOTROPIC CERAMIC MATERIAL
General

This specification relates to tests carried out on test
pieces made from each batch of material taken from
normal production. The test piece has dimensions of
approximately & 20 mm x 10 mm.

Magnets manufactured from this material conform
generally to this specification but, owing to the method of
manufacture and to the variation in size and shape,

Magnetic and electrical properties of the test piece

some limits cannot always be realized, or indeed
checked by measurement on the magnet. However, a
minimum-flux test or similar test described in each

magnet specification can be used as a basis for

performance guarantees.

Composition

Ferroxdure 480 is a strontium ferrite, the main
constituent being SrFe,,0,,.

Temperature of the test piece is 20 +2 °C unless otherwise specified.

SYMBOL PARAMETER MIN. | TYP. | UNIT | MIN. | TYP. UNIT
B, Remanence 370 380 [mT 3700 | 3800 |Gs
Hes Coercivity 270 280 |kA/m 3400 | 3500 |Oe
Hey Polarization coercivity 305 320 |kA/m 3800 | 4000 |Oe
(BH) rax | Maximum BH product 255 | 26.8 |kJ/md 3.2 3.4 | MGsOe
By Magnetic flux density corresponding to (BH) .. - 190 |mT - 1900 |Gs
Hyq Magnetic field strength corresponding to (BH) ... - 140 |kA/m - 1750 |Oe
s Recoil permeability - a1 - - 13 -
- Temperature coefficient of B, (—40 to +200 °C) - -0.2 |%/K - -0.2 | %/°C
- Temperature coefficient of H , (-40 to +200 °C) - =0.95 | kA/m/K - =12 |[Oe/°C
H. o Saturation field strength 1115 - kA/m 14000 - Oe
p Resistivity - 10 | Qm - 108 | Qem
Curie point - 450 |°C - 450 |[°C
Physical properties
PARAMETER VALUES
Density (typical) 4.7 x 10% kg/m? (4.7 g/cm?)
Coefficient of linear expansion (20 to 300 °C) 1 MA8and// MA 13 x 10-8/K
Hardness (Moh's scale) (typical) 6.5
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Philips Components Product specification

Material Specification Sintered Ferroxdure
Direction of magnetization Quality and finish
Ferroxdure 480 is an anisotropic material and has The material allows magnets to be produced, having a
therefore a preferred direction of magnetization good clean finish and appearance according to the
(magnetic axis), which must be shown on the magnet appropriate visual limit samples.
drawing.
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Fig.1 Typical demagnetization curve (20 °C) FXD 480.
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Philips Components Product specification

Material Specification Sintered Ferroxdure

FXD 500, ANISOTROPIC CERAMIC MATERIAL some limits cannot always be realized, or indeed
checked by measurement on the magnet. However, a

General o L ; :
minimum-flux test or similar test described in each

This specification relates to tests carried out on test magnet specification can be used as a basis for

pieces made from each batch of material taken from performance guarantees.

normal production. The test piece has dimensions of

approximately & 20 mm x 10 mm. Composition

Magnets manufactured from this material conform Ferroxdure 500 is a strontium ferrite, the main

generally to this specification but, owing to the method of ~ constituent being SrFe,;0,,.
manufacture and to the variation in size and shape,

Magnetic and electrical properties of the test piece

Tentative data
Temperature of the test piece is 20 +2 °C unless otherwise specified.

SYMBOL PARAMETER MIN. | TYP. | UNIT | MIN. | TYP. UNIT
B, Remanence 390 400 |mT 3900 | 4000 |Gs
H.s Coercivity 285 295 |[kA/m 3600 | 3700 |Oe
Hy Polarization coercivity 320 330 |[kA/m 4020 | 4150 |Oe
(BH) 1oy | Maximum BH product 208 | 305 |kdm® | 37 38 |MGsOe
By Magnetic flux density corresponding to (BH) ..., - 200 [mT - 2000 [Gs
H, Magnetic field strength corresponding to (BH) ..., - 150 |kA/m - 1900 |[Oe
Wec Recoil permeability - 1.1 - = 1.1 -
- Temperature coefficient of B, (40 to +200 °C) - 0.2 | %K - -0.2 | %/°C
- Temperature coefficient of H, (—40 to +200 °C) - =0.95 | KA/m/K - =12 |QOe/°C
Hea Saturation field strength 1100 - kA/m 14000 - Oe
p Resistivity - 104 |Qm - 108 [Qem
- Curie point - 450 |°C - 450 ([°C
Physical properties
PARAMETER VALUES
Density (typical) 4.85 x 102 kg/m? (4.85 g/cm?)
Coefficient of linear expansion (20 to 300 °C) 1 MA8and// MA 13 x 10-9/K
Hardness (Moh's scale) (typical) 6.5
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Philips Components

Product specification

Material Specification

Sintered Ferroxdure

Direction of magnetization

Ferroxdure 500 is an anisotropic material and has
therefore a preferred direction of magnetization
(magnetic axis), which must be shown on the magnet
drawing.

Quality and finish

The material allows magnets to be produced, having a
good clean finish and appearance according to the
appropriate visual limit samples.
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Fig.1 Typical demagnetization curve (20 °C) FXD 500.
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Philips Components Product specification

Material Specification Sintered Ferroxdure
FXD 520, ANISOTROPIC CERAMIC MATERIAL some limits cannot always be realized, or indeed
Ganeral checked by measurement on the magnet. However, a

minimum-flux test or similar test described in each
This specification relates to tests carried out on test magnet specification can be used as a basis for
pieces made from each batch of material taken from performance guarantees.
normal production. The test piece has dimensions of
approximately & 20 mm x 10 mm. Composition
Magnets manufactured from this material conform Ferroxdure 520 is a strontium ferrite, the main

generally to this specification but, owing to the method of ~ constituent being SrFe,,0,,.
manufacture and to the variation in size and shape,

Magnetic and electrical properties of the test piece

Temperature of the test piece is 20 +2 °C unless otherwise specified.

SYMBOL PARAMETER MIN. | TYP. | UNIT | MIN. | TYP. UNIT
B, Remanence 420 425 |mT 4200 | 4250 |Gs
Hes Coercivity 240 250 |kA/m 3000 | 3100 |Oe
Hey Polarization coercivity 250 260 |kA/m 3100 | 3300 |Oe
(BH) max | Maximum BH product 328 | 336 |kJm? 4.1 42 |MGsOe
By Magnetic flux density corresponding to (BH) ... - 210 |mT - 2100 |Gs
Hy Magnetic field strength corresponding to (BH) ..., - 160 |kA/m - 2000 |Oe
15 Recoil permeability - 11 - - 1,1 -
- Temperature coefficient of B, (—40 to +200 °C) - -0.2 |[%/K - -0.2 | %/°C
- Temperature coefficient of H_, (—40 to +200 °C) - =0.95 |kA/m/K - =12 | Oe/°C
H.y Saturation field strength 955 - kA/m 12000 - Oe
Resistivity - 104 | Qm - 108 | Qcm
- Curie point - 450 |[°C - 450 |[°C
Physical properties
PARAMETER VALUES
Density (typical) 4.9 x 10° kg/m® (4.9 g/cm?)
Coefficient of linear expansion (20 to 300 °C) 1 MA8and//MA13 x 109K
Hardness (Moh's scale) (typical) 6.5
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Philips Components Product specification

Material Specification Sintered Ferroxdure
Direction of magnetization Quality and finish
Ferroxdure 520 is an anisotropic material and has The material allows magnets to be produced, having a
therefore a preferred direction of magnetization good clean finish and appearance according to the
(magnetic axis), which must be shown on the magnet appropriate visual limit samples.
drawing.
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Fig.1 Typical demagnetization curve (20 °C) FXD 520.
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Philips Components

Product specification

Material Specification

Sintered Ferroxdure

FXD 580, ANISOTROPIC CERAMIC MATERIAL

General

This specification relates to tests carried out on test

some limits cannot always be realized, or indeed

checked by measurement on the magnet. However, a
minimum-flux test or similar test described in each

pieces made from each batch of material taken from performance guarantees.
normal production. The test piece has dimensions of
approximately & 20 mm x 10 mm. Composition

Magnets manufactured from this material conform

generally to this specification but, owing to the method of  constituent being SrFe,,0,,.
manufacture and to the variation in size and shape,

Magnetic and electrical properties of the test piece

Temperature of the test piece is 20 +2 °C unless otherwise specified.

magnet specification can be used as a basis for

Ferroxdure 580 is a strontium ferrite, the main

SYMBOL PARAMETER MIN. | TYP. | UNIT | MIN. | TYP. UNIT
B, Remanence 375 385 |mT 3750 | 3850 |Gs
He Coercivity 290 300 |kA/m 3640 | 3770 |Oe
He Polarization coercivity 350 360 |kA/m 4400 | 4520 |Oe
(BH) 1ax | Maximum BH product 26.2 276 |kd/md 3.3 3.5 |MGsOe
By Magnetic flux density corresponding to (BH) ,.x - 190 |mT - 1900 |Gs
Hgq Magnetic field strength corresponding to (BH) .. - 145 |kA/m - 1800 |Oe
Pree Recoil permeability - 1.1 - - 1.1 -
- Temperature coefficient of B, (—40 to +200 °C) - -0.2 |[%/K - -02 |[%/°C
- Temperature coefficient of H_, (-40 to +200 °C) - =0.95 | kA/m/K - =12 |Oe/°C
g Saturation field strength 1200 - kA/m | 15000 - Oe
p Resistivity - 104 | Qm - 108 | Qcm
- Curie point - 450 |°C - 450 |°C
Physical properties
PARAMETER VALUES
Density (typical) 4.85 x 10° kg/m? (4.85 g/cm?)
Coefficient of linear expansion (20 to 300 °C) 1 MA 8and // MA 13 x 10-8/K
Hardness (Moh's scale) (typical) 6.5
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Philips Components

Product specification

Material Specification

Sintered Ferroxdure

Direction of magnetization

Ferroxdure 580 is an anisotropic material and has
therefore a preferred direction of magnetization
(magnetic axis), which must be shown on the magnet
drawing.

Quality and finish

The material allows magnets to be produced, having a
good clean finish and appearance according to the
appropriate visual limit samples.

7291897.1 500
J,B
(mT)

J 400

FXD580
o 300
B
i
// 200
FXD580
Z
v 100
/]
A
2
0
v
/|
/r
-100
—-200
400 350 300 250 200 150 100 50 0
—H (kA/m)
Fig.1 Typical demagnetization curve (20 °C) FXD 580.

March 1991 118



Philips Components

Product specification

Magnet Type List

Sintered Ferroxdure

ANISOTROPIC SINTERED FERROXDURE

The magnet type list gives initial information on the main
dimensions etc, of types for which tooling already exists.
Choice of a type from this list eliminates the need for
new tools and consequent delay in delivery. It is
important to check with the supplier if the data is still
valid. Frequent additions, eliminations or changes may
render the survey in this data handbook outdated. In that
case, an updated list should be consulted.

The exact mechanical and magnetic data and the correct
code number (last digit) have been laid down in the
magnet specifications, which exist for each type, and
which will be sent on request.

For anisotropic sintered ferroxdure, most shapes can be
supplied in another material grade than that listed,
however, due to different shrinkage properties, some
differences in dimensions may be expected.

For optimum results, supply of pre-magnetized magnets
is not always advisable because self-demagnetization
may occur due to unfavourable combinations of grade,

March 1991

the ratio of magnetic area to magnetic length and
temperature variation.

Permanent magnets can also be ordered to your own
design (within the limits of the material and
manufacturing techniques). Our technical assistance on
the design and application of permanent magnets is
always at your disposal.

The indication S, in some cases placed after the material
grade, means that the product in question has magnetic
properties which deviate slightly from the basic
properties of that material grade.

The magnet type list of ferroxdure products is divided
into 5 different shapes:

For anisotropic sintered ferroxdure

¢ Blocks

¢ Discs and rods (axially oriented)
Cylinders (diametrically oriented)
Rings (axially oriented)

e Segments
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Philips Components Product specification

Magnet Type List Sintered Ferroxdure

Blocks . MA

Orientation: perpendicular to a x b

E = Magnetized perpendiculartoa x b
U = Unmagnetized

|— O ]

Where more than one ordering code number is
mentioned in the table, the first is of an unmagnetized SZEisiga
product (U), the second is of a magnetized product (E).

Fig.1 Blocks.
Magnet type list: Blocks
a b c MASS ORDERING
TYPE DESCRIPTION (mm) (mm) (mm) FXD (a") CODE

+0.1 +3.0 +0.3

B.12..8..7F330E.3.2. 12.0 8.0 7.0 330 3.2 4311 021 31221
-0.5 -0.3 -0.0

B.12.11..7F330U .4.6. +0.1 +0.0 +0.1 4311 021 30152

B.12.11..7F330E.4.6. 12.0 11.0 7.0 330 4.6 4311 021 31291
-0.5 -0.6 -0.1
+0.3 +0.3 +0.4

B.13.10..5F330E.3.1. 13.0 10.0 5.0 330 3.1 4311 021 32681
-0.3 -0.3 -0.4
+0.4 +0.3 +0.4

B.17.10..5F330E.4.3. 17.0 10.0 5.0 330 43 4311 021 30981
-0.4 -0.3 -0.4
+0.0 +0.0 +0.0

B.18.15..9F330E..11. 18.0 15.0 9.0 330 10.8 4311 021 31922
-0.9 -0.7 -0.1
+0.5 +0.3 +0.4

B.20.10..5F330E 4.6. 20.0 10.0 5.0 330 46 4311 021 30721
-0.5 -0.3 -0.4

B.25.11..6F330U.7.2. +0.5 +0.3 +0.5 4311 021 35071
25.0 11.0 5.6 330 7.2
-0.5 -0.3 -0.5

B.30.30..8F380U..36. +0.7 +0.7 +0.05 4322 020 67352
30.0 30.0 8.0 380 S 35.5
-0.7 -0.7 -0.05
+1.0 +0.5 +0.05

B.40.21.10F330E..41. 40.0 21.0 10.0 330 41 4311 021 30263
-1.0 -0.5 -0.05

B.40.25.10F330U..46. +1.0 +0.75 +0.1 4322 020 62301

B.40.25.10F330E..46. 40.0 25.0 10.0 330 46 4322 020 62181
-1.0 -0.75 -0.1

B.43.26..9F300U..48. +1.6 +1.2 +0.05 4311 021 37802
425 252 8.8 300S 48
-0.0 -0.0 -0.05
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Magnet Type List Sintered Ferroxdure
a b [~ MASS ORDERING
TYPE DESCRIPTION (mm) (mm) (mm) FXD (gn) CODE
B.43.26..9F330U..46. +1.6 +1.2 +0.05 4311 021 34563
425 25.2 8.8 330 46
-0.0 -0.0 -0.05
B.49.49..4F330U..54. +1.2 +1.2 +0.5 4311 021 33631
49.2 49.2 4.5 330 53.5
-1.2 -1.2 -0.5
B.50.19..5F330U..21. +1.3 +0.5 +0.0 4322 020 62221
B.50.19..5F330E..21. 50.0 19.0 49 330 21 4322 020 62271
-1.3 -0.5 -0.25
B.50.19..6F330U..26. +1.3 +0.5 +0.1 4322 020 62191
B.50.19..6F330E..26. 50.0 19.0 6.1 330 26 4322 020 62212
-1.3 -0.5 -0.1
B.50.19..5F380U..21. +1.3 +0.5 +0.0 4322 021 37821
50.0 19.0 4.9 380 21
-1.3 -0.5 -0.25
B.53.53..8F330U.123. +3.0 +3.0 +0.05 4322 020 67332
51.5 51.5 8.4 330S 123
-0.0 -0.0 -0.05
+1.5 +0.6 +0.5
B.60.20.15F330E..85R 60.0 20.0 15.0 330 85 4311 021 35881
-1.5 -0.6 -0.5
B.64.32.20F330U.192. +1.5 +0.7 +0.1 4311 021 36051
64.0 32.0 20.0 330 192
-1.5 -0.7 -0.1
B.75.50.20F330U.353. +2.0 +1.5 +0.1 4322 020 62311
B.75.50.20F330E.353. 75.0 50.0 19.9 330 353 4322 020 62321
-2.0 -1.5 -0.1
B100.75.25F330U.900. +2.5 +1.9 +0.2 4311 021 32331
B100.75.25F330E.900. 100.0 75.0 254 330 900 4311 020 32911
-2.5 -1.9 -0.2
B131.51.15F330U.460. +3.0 +1.5 +0.2 4322 020 62471
131.0 51.0 15.0 330 460
-3.0 -15 -0.2
B131.51.17F330U.550. +3.0 +1.5 +0.2 4322 020 62142
B131.51.17F330E.550. 131.0 51.0 17.5 330 550 4322 020 62481
-3.0 -1.5 -0.2
B150100.25F330U1800. +3.7 +2.5 +0.2 4322 020 62332
B150100.25F330E1800. 150.0 100.0 25.4 330 1800 4322 020 62342
-3.7 -2.5 -0.2
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Product specification

Magnet Type List

Sintered Ferroxdure

Discs and rods

Orientation: axial (A)

Where more than one ordering code number is

mentioned, the first is of an unmagnetized product (U), hI | EMA
the second is of a magnetized one (A). g v
e 7252591
Fig.2 Discs and rods.
Magnet type list: Discs and rods
d h MASS ORDERING
TYPE DESCRIPTION (mm) (mm) FXD (g") CODE
D.12.....6F330U.3.3. +0.3 +0.4 4311 021 38151
D.12.....6F330A.3.3. 12.0 6.0 330 S 3.3 4311 021 33692
-0.3 -0.4
+0.75 +0.2
D.29.....7F330A..23. 29.25 7.2 330 22.6 4311 021 31391
-0.75 -0.2
+0.75 +0.5
D.29....10F330A..33. 29.25 10.5 330 33 4311 021 32571
-0.75 -0.5
D.39.....7F300U..39. +1.0 +0.1 4311 021 34711
39.0 7.0 300 39.5
-1.0 -0.1
D.45.....9F330U..68. +1.0 +0.1 4311 021 34871
45.0 9.0 330 67.7
-1.0 -0.1
D.53.....9F300U..94. +1.3 +0.1 4311 021 34721
53.0 9.0 300 94
-1.3 -0.1
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Magnet Type List Sintered Ferroxdure
Cylinders
| P |-
Orientation: diametrical )
Where more than one ordering code number is / :
mentioned, the first is of an unmagnetized product (U), 7 'MA
the second is of a magnetized one. A :
|
| \J
«<— h —» PR do —p| 7270951
Fig.3 Cylinders.
Magnet type list: Cylinders
: d, pxq h MASS ORDERING
TYPE DESCRIPTION (mm) (mm) (mm) FXD (g") CODE
C.15..4..8F380U.6.2. +0.03 45403 |+0.1 4203 014 80280
14.7 X 8.0 380 S 6.2
-0.03 39103 |-0.1
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Product specification

Magnet Type List

Sintered Ferroxdure

Rings
Orientation: axial (A)
These are mainly for loudspeakers.

Unmagnetized versions only are listed, magnetized
products from this range are also available. Some loss of
performance can be expected when using
pre-magnetized rings. The extent of this is dependent on
dimensions and storage conditions. Please ask for
details.

ground ground
B d, / (1A Oa |
5 i f 7
MA - h MA : h
’ 1 R ! | R
5o — \ o4 - - \
ground 12823982 ground 258320
Fig.4 Rings. Fig.5 Rings.
r=%05mm
o N
. A
L MSA280
Fig.6 Rings. Fig.7 Rings.
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Magnet Type List Sintered Ferroxdure

Magnet type list: Rings

d, d, h MASS ORDERING
TYPE DESCRIPTION s | e | o | P (") COBE
R.26.13..4F300U.7.3. +0.5 +0.5 +0.05 4311 021 37522
25.7 12.8 38 300 7.3
-0.5 -0.5 -0.05

P.28.13..5F300U..17. +0.7 +0.4 +0.15 4311 021 35001
285 12.9 5.0 300 17
07 -0.4 -0.15

R.30.16..5F300U..12. +0.75 [+0.4 +0.1 4311 021 37271
30.0 16.0 5.0 300 12.4
-0.75 |-0.4 -0.1

R.36.18..6F300U..23. +0.8 +0.5 +0.1 4311 021 35211
36.0 18.0 6.0 300 23
-08 -0.5 -0

R.36.18..8F300U..30. +0.8 +0.5 +0.1 4311 021 36841
36.0 18.0 8.0 300 30
-08 -05 -0.1

R.40.22..9F300U..39. +1.3 +0.5 +0.1 4311 021 36611
40.0 22.0 9.0 300 39
0.7 -05 w01

R.45.22..8F300U..47. +1.0 +0.6 +0.1 4311 021 35221
45.0 22.0 8.0 300 47
-1.0 06 -0.1

R.45.22..9F300U..53. +1.0 +0.6 +0.1 4311 021 36621
45.0 22,0 9.0 300 53
=51 -0.6 -0.1

R.51.24..9F300U..70. +.2 +0.6 +0.1 4311 021 36651
51.0 24.0 9.0 300 70
1,2 -0.6 -0.1

R.55.24..8F300U..75. +1.2 +0.6 +0.1 4311 021 36671
55.0 24.0 8.0 300 75
1.2 -0.6 -0.1

R.55.24.12F300U.113. +1.2 +0.6 +0.1 4311 021 35911
55.0 24.0 12.0 300 13
1.2 -0.6 -0.1

R.60.24..9F300U.105. +1.5 +0.6 +0.1 4311 021 35921
60.0 24.0 9.0 300 105
-15 -0.6 -0.1

R.60.24.13F300U.151. +1.5 +0.6 +0.1 4311 021 36731
60.0 24.0 13.0 300 151
-15 -0.6 -0.1

R.60.30.10F300U.104. +1.5 +0.7 +0.1 4311 021 36761
60.0 30.0 10.0 300 104
-15 0.7 -0.1
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d, d, h MASS ORDERING
TYPE DESCRIPTION (mm) (mm) (mm) FXD (ar) CODE
R.60.30.13F300U.136. +1.5 +0.7 +0.1 4311 021 36771
60.0 30.0 13.0 300 136
-1.5 0.7 |-0.1
R.72.32.10F380U.160. +1.5 +0.7 +0.1 4322 020 60622
72.0 32.0 10.0 380 160
-1.5 -0.7 -0.1
R.72.32.12F300U.192. +1.5 +0.7 +0.1 4311 021 35761
72.0 32.0 12.0 300 192
-1.5 -0.7 -0.1
R.72.32.15F300U.240. +1.5 +0.7 +0.1 4322 020 60243
72.0 32.0 15.0 300 240
-1.5 -0.7 -0.1
R.72.32.18F300U.288. +5  [+07  [+01 4311 021 32881
720  [320 18.0 300 288
-1.5 -0.7 -0.1
R.72.32.20F300U.320. +1.5 +0.7 +0.1 4311 021 35771
72.0 32.0 20.0 300 320
-1.5 -0.7 -0.1
R.84.32.15F300U.345. +1.8 +0.9 +0.1 4322 020 60271
84.0 32.0 15.0 300 345
-1.8  |-09 0.1
R.84.42.15F300U.306. +2.1 +1.1 +0.15 4322 020 60981
84.0 42.0 15.0 300 306
-2.1 -1.1 -0.15
R.90.36.17F300U.448. +1.8 +0.9 +0.15 4322 020 60281
90.0 36.0 17.0 300 448
-1.8 -0.9 -0.15
R.90.42.17F300U.415. +1.8 +1.1 +0.15 4322 020 60751
90.0 42.0 17.0 300 415
-1.8 -1.1 -0.15
R100.45.18F300U.552. +2.5 +1.1 +0.15 4311 021 35231
1000  |45.0 18.0 300 552
-2.5 -1.1 -0.15
R102.51.14F300U.420. +30 [+15  [+0.15 4322 020 60311
102.0 51.0 14.0 300 420
-3.0 -1.5 -0.156
R102.51.18F300U.540. +3.0 +1.5 +0.15 4311 021 33901
102.0 51.0 18.0 300 540
-3.0 -1.5 -0.15
R102.51.20F300U.600. +3.0 +1.5 +0.2 4311 021 35791
102.0 51.0 20.0 300 600
-3.0 -1.5 -0.2
R102.57.12F300U.330. +3.0 +1.5 +0.15 4322 020 60791
102.0 57.0 12.0 300 330
-3.0 -1.5 -0.15
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Magnet Type List Sintered Ferroxdure
d, q h MASS ORDERING
TYPE DESCRIPTION o) | @m) | mm | FXO (an AARE

R102.57.15F300U.415. +3.0 +1.5 +0.15 4322 020 60961
102.0 57.0 15.0 300 415
-3.0 -1.5 -0.15

R102.57.17F300U.470. +3.0 +1.5 +0.156 4322 020 60931
1020 |57.0 17.0 300 470
30 |-15 |-015

R110.45.18F300U.698. +3.0 +1.1 +0.15 4311 021 35801
110.0 45.0 18.0 300 698
a0 |- -0.15

R110.57.20F300U.681. +3.0 +1.5 +0.15 4311 021 35811
110.0 57.0 20.0 300 681
-3.0 -1.5 -0.15

R121.42.20F300U.991. +3.6 +1.1 *| +0:15 4311 021 35821
121.0 42.0 20.0 300 991
-3.6 -1.1 -0.15

R121.57.12F300U.527. +3.6 +1.7 +0.2 4322 020 60321
121.0 57.0 12.0 300 527
-3.6 -1.7 -0.2

R121.57.17F300U.767. +3.6 +1.7 +0.2 4322 020 60571
121.0 57.0 17.5 300 767
-3.6 -1.7 -0.2

R121.57.20F300U.876. +3.6 #1.7 +0.15 4311 021 35831
121.0 57.0 20.0 300 876
-3.6 -1.7 -0.15

R121.57.22F300U.965. +3.6 +1.7 +0.2 4311 021 37761
121.0 57.0 22.0 300 965
-3.6 -1.7 -0.2

R121.57.24F300U1052. +36  |+1.7  [+02 4311 021 36781
121.0 57.0 24.0 300 1052
-3.6 -1.7 -0.2

R121.64.20F300U.811. +3.6 +1.7 +0.2 ' 4322 020 60901
121.0 64.0 20.0 300 811
-3.6 -1.7 -0.2

R134.57.20F300U1132. +4.0 +1.7 +0.2 4322 020 60021
134.0 57.0 20.0 300 1132
4.0 -1.7 -0.2 ‘

R184.73.18F300U2032. +5.5 +2.2 +0.2 4322 020 60351
184.0 73.0 18.5 300 2032
-5.5 -2.2 -0.2

R224122.23F300U3124. +5.0 +3.0 +0.2 4311 021 35841
224.0 122.0 23.0 300 3124
-5.0 -3.0 -0.2
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Magnet Type List Sintered Ferroxdure

Segments for motors
Basic shapes (A,B and C)

.
f -
t
b | h
', F i
i -
’
r |
A ; . =
. T 3
| |
i L L
i ) l l
l T
A w 7273225 B 72732264
Fig.8 Concave-convex. Fig.9 Flat-concave.

Fig.10 Flat-convex.
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Magnet Type List

Sintered Ferroxdure

The diameter d,corresponds with the maximum internal

diameter of the stator housing. Most segments have an
outer diameter > d,. In this way, two-point contact with
the stator housing is obtained, avoiding rocking of the
segment.

Variants on the inner radii of shapes A and B.

Variants on the feet of shapes A and B.

7273218

1 2 3

Fig.11 Variants on the feet.

7273221

1
&
axl
"
A '

a .

Fig.12 Divergence.

7273222

Fig.13 Tangential flats inside.

Variants on the outer radii of shapes A and C.

7273223

/—ﬂ

-l e

[of =~ 0,15mm c \

Fig.14 Contact point within 90 °C.

7273224
’

Fig.15 Outside flats.

March 1991

129




Philips Components Product specification

Magnet Type List Sintered Ferroxdure

In the ordering code column, the first number is for an
unmagnetized segment (U), the second is for a
magnetized segment. S pole inside (K), the third is for a
magnetized segment, N pole inside (L).

Magnet type list: Concave-convex segments

d, | d | I | w /| h | s | a MASS | ORDERING
TYPE DESCRIPTION | | | om) | ¢mm) [ cmm) [ nmy | = | P¥@ | "(an) poseces
S.24.18.14F330U.4.3. |> |2 |+0.4 [+0.0 [+0.3 |< 4222 017 20251
238 |17.6 [140 [195 |70 |31 | 120 | 330 43
04 |-07 [-03
S.28.20.15F330U.7.3. |2 |>  |+0.4 |+05 < 4311 021 35112
28.0 |20.2 [15.0 |24.0 [102 |39 | 140 | 330 73
0.4 |-05
S.28.20.24F330U..12. |2 |>  |+0.4 |+05 < 4311 021 33502
S.28.20.24F330K..12M [28.0 [20.2 |24.0 [24.0 [10.2 |39 | 140 | 330 1.7 | 4311021 37562
$.28.20.24F330L..12. -06 |-05 4311 021 37572
S2822.18F330U.63. |> |> |+0.5 |+0.3 |+0.4 |< 4313 020 72962
28.0 |21.8 [18.0 [230 |85 |31 | 120 | 330 6.3
-05 |-0.3 |-0.4
S.30.22.18F330U.9.1. |+0.3 |> |+0.5 |+06 |+0.2 |< 4311 021 32053
300 [21.8 [18.0 |258 |85 |41 | 120 | 330 9.1
-0.0 05 [-06 [-0.2
S.30.22.20F330U..13. |= |>  |+05 |+0.6 |+0.4 |< 4311 021 37541

300 |21.8 [200 |280 [121 |41 | 150 | 330 | 126
05 |-06 |-0.4
S302226F330U.16. |>  |>  |+065|+06 |04 |< 4311 021 37591
300 |218 260 |280 |121 |41 | 150 | 330 | 160
~0.65|-06 |-0.4

S.32.24.20F330U..12. > & +0.5 (+0.5 [+0.3 |=< 4311 021 34421
31.9 (240 |20.0 [29.0 |11.6 [4.0 140 330 11.9
-0.5 |-0.5 |-0.3

S.36.24.30F400U..29. > +0.75|+0.7 [+0.2 |< 4311 021 37244
36.0 |24.0 {30.0 |30.0 {12.0 |61 130 | 400S 29.0
-0.756|-0.7 |-0.2

$.36.28.26F400U..38. 2 2 +0.5 |+0.6 [+0.4 |< 4311 021 37882
36.2 (279 |255 |33.5 |13.3 |41 140 400 38.0
-0.5 [-0.6 [-0.4

§.37.27.30F330U..23. > > +0.7 |+0.5 [+04 |< 4311 021 33511
37.0 |27.0 |30.0 |30.0 |11.8 |49 125 330 225
-0.7 |-05 |04
+0.6 [+0.4 [+0.2 |< 4311 021 37921

382 (29.1 |25.0 |34.0 |134 |45 135 380 21.0
-0.6 |-0.3 |-02

v

S.38.29.25F380U..21.

v
\

$.38.29.25F400U..21. > ; ; < 4311 021 37652
2 |29.1 |25.0 |34.0 |134 (45 135 400 21.0

-0.6 |-0.3 |-0.2

81\/
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Magnet Type List Sintered Ferroxdure
d, | d | 1 | w | h| s | a MASS | ORDERING
TYPE DESCRIPTION | o oo o) | mm) | gmm) | o) | = | @ | an) o e
S.38.29.40F330U..32. 2 2 +0.0 |+0.5 |+0.0 |< 4311 021 32506
381 (288 |40.6 |34.0 (133 |45 | 135 | 330 | 321
-2.0 |-0.5 [-0.5
S.38.29.41F330U..32. > = +0.0 [+0.5 |+0.0 < 4311 021 38201

38.1 |28.8 [40.6 |34.0 |13.3 (455 | 135 330 32.0
-2.0 |-0.5 [-0.5

+1.0 [+0.5 |+0.6 |+0.4 |< 4311 021 38361
38.1 [30.0 |40.0 |34.0 |134 |45 133 400 32.0
-00 |-1.1 |-0.6 |-0.4

$.38.30.40F400U..32. 2 +1.0 [+0.5 [+0.6 [+0.4 |< 4311 021 34624
38.1 [30.0 |40.0 |34.0 |134 |45 135 400 32.0
-0.0 [-1.1 |-0.6 |-0.4

> +0.6 |+1.0 |+0.2 |< 4313 020 72932
38.1 |28.8 [22.0 |33.5 |134 |46 135 380 20.0
-06 |-0.0 [-0.2
S.41.31.31F400U..32. > > +0.7 |+0.6 [+0.3 |< 4322 010 88482
41.0 |312 |31.0 |375 |165 |4.8 150 | 400S 32.0
-0.7 |-0.6 |-0.3
S.43.33.32F330U..35. 2 +0.8 [+0.6 [+0.0 |< 4311 021 32151
428 (328 |32.0 {39.0 |16.0 |5.2 140 330 35.0
-0.8 |-0.6 |-1.0

S.44.33.37F380U..34. |2 +0.8 [+0.8 [+0.8 [+0.2 [< 4311 021 37384
443 |326 |36.7 [325 [11.3 |58 | 100 | 380S | 34.0
-0.0 [-0.8 |-0.0 |-0.2
S.44.33.47F380U..43. |> +0.8 [+1.0 [+0.8 [+0.2 |< 4311 021 35586
443 (326 |47.0 |325 |11.1 |58 | 100 | 380S | 43.0
-0.0 [-1.0 |-0.0 |-0.2
S.44.3329F330U..34. |2 +0.8 [+0.7 [+0.5 [+0.5 |< 4311 021 32462
441 |326 |28.7 |385 |157 |57 | 140 | 330 33.5
-0.0 |-0.7 |-05 |-05

S.46.34.33F520U..34. > > +0.0 |+0.5 |+0.5 |< 4311 021 37891
46.2 |345 |33.0 |33.1 |12.7 (65 105 520 34.0
-1.3 |-0.5 [-0.5

S.46.39.45F380U..42. > > +0.0 |+0.6 [+0.4 |<
46.2 |38.8 [45.0 |33.0 |11.0 |64 95 380 S 415
-1.8 |-0.6 |04

S.46.36.29F380U..35. > > +0.7 |+0.6 [+0.4 |< 4311 021 35201

46.2 56.0 294 |40.0 [158 |58 130 | 380S 35.0
-0.7 |-0.6 |-04

$.38.30.40F400U..32.

v

$.38.29.22F380U..20.

\%
\Y

I\

4311 021 34472

S.46.33.45F380U..63. B > +0.0 |+1.0 [+0.2 |< 4311 021 38211
46.0 |33.2 [45.0 |40.0 |164 [6.2 135 380 63.0
-1.8 |-1.0 |-0.2

$.46.34.35F380U..45. 2 +0.6 [+1.0 [+0.0 |< 4311 021 33706
464 343 |35.0 |39.4 |16.0 |6.0 130 380 45.0
-1.0 |-0.0 |04

v
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Magnet Type List Sintered Ferroxdure
d, | d | 1 | w ]| h| s | a MASS | ORDERING
TYPE DESCRIPTION | o [ (mm) | (mm) | (mm) [ (mm) [ (mm)| = | PXP | (gn) CODE
S.49.36.22F330U..26. 2 > +1.0 [+1.0 |+0.5 |< 4311 021 33281

49.0 |35.8 |22.0 |36.0 |13.5 (6.6 105 330 26.5
-1.0 |-1.0 |-0.5
S.53.40.44F380U..68. +0.6 |+0.5 |+0.0 |+0.5 |+0.0 |< 4311 021 35444
53.1 |40.4 |450 |475 [18.7 (6.3 135 380 68.5
-0.0 [-05 |-2.0 |-0.5 |-0.5

S.53.43.45F520U..64. > = +1.0 [+0.9 |+0.3 |< 4311 021 37863
532 (426 |[45.0 |46.0 |18.0 |5.9 130 | 400S 63.5
-1.0 |-0.9 |-0.3
S.53.43.45F480U..64. 2 2 +1.0 |+0.9 |+0.3 |< 4311 021 37051

532 |426 |450 |46.0 |180 |59 | 130 | 480S | 635
-1.0 |-09 |-03

S.53.41.35F380U..49R |2 2] +0.6 |+0.9 |+0.4 |< 4311 021 33574
53.2 |41.0 |35.0 |46.0 |16.3 |6.0 120 380 49.0
-1.0 |-09 |-04
S.53.41.45F330U..65. > 3 +0.2 |+2.0 < 4313 020 72671
534 |412 |440 |450 |- 6.2 120 330 64.6
-0.0 [-0.0
S.54.39.46F400U..83. > 2 +0.9 |+0.5 |+0.2 |< 4311 021 37872

53.5 |39.0 |46.0 |48.0 |178 |71 135 400 83.0
-0.9 |-0.5 |-0.2
+0.9 |+0.5 |+0.2 |< 4311 021 37622
53.5 |39.0 |46.0 |48.0 |178 |71 135 | 380S 83.0

5.54.39.46F380U..83.

v
v

S.55.44.35F380U..53. > 2 +0.9 |+1.5 [+0.2 |< 4311 021 38221
552 [(43.6 |35.0 |50.0 |18.5 |5.8 130 380 53.0
-0.9 |-0.0 |-0.2
+1.0 |+1.0 [+1.5 [4+0.2 (< 4311 021 37221
551 |44.0 |37.0 |51.0 |19.2 |71 135 | 380S 69.0
-0.0 [-1.0 |-1.0 |-0.2

S.55.44.37F380U..69.

v

S.55.44.45F400U..85. 2 +1.0 |+0.5 |+0.0 [+0.2 |< 4311 021 37232
S.55.44.45F400K..85. 556.1 |44.0 (450 |51.0 [19.2 |71 135 400 85.0 4311 021 38111
S.55.44.45F400L..85. -0.0 [-1.1 |-1.5 [-0.2 4311 021 38121
S.55.44.40F480U..60. > > +1.0 |+1.56 |+0.2 |s 4311 021 37343

55.2 |43.6 |40.0 |50.0 (18.7 |5.8 130 | 480S 60.0
-1.0 |-0.0 [-0.2

S.55.44.50F480U..75. > > +1.0 |+1.56 [+0.2 |< 4311 021 37332
552 [43.6 |50.0 |49.5 |18.7 |58 130 | 480S 75.0
-1.0 |-0.0 |-0.2
S.55.44.40F380U..60. > > +1.0 |+1.5 |+0.2 |< 4311 021 38241

55.2 (43.6 |40.0 |50.0 |18.7 |5.7 130 380 60.0

-1.0 |-0.0 [-0.2
> +1.0 |+1.5 [+0.2 |< 4311 021 38351

5562 [43.6 |50.0 |50.0 |18.7 |5.7 130 380 75.0

-1.0 [-0.0 [-0.2

S.55.44.50F380U..75.

v
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Magnet Type List Sintered Ferroxdure
d, | d I w h s o MASS ORDERING
TYPE DESCRIPTION mm) | mm) | mm) | mm) | mm) | mm) | 2 FXD i3 CODE
S.56.44.38F480U..58. Z 2 +1.9 |2 < 4311 021 34403
55.7 1441 |37.1 |50.0 |- 5.8 135 | 480S 58.0
-0.0
S.56.44.39F380U..64. 2 > +2.0 |+2.0 < 4313 020 72793
56.0 |43.6 |38.0 [47.0 |- 6.3 130 380 64.0
-0.0 |-0.0
S.56.44.28F330U..45. 2 2 +0.8 |+1.2 |40.5 < 4313 020 73021

56.2 |43.6 |27.5 |48.2 |19.0 (6.3 125 330 45.0
-08 |-1.2 |-05

S.56.44.35F330U..59. 2 2 +0.7 [+1.0 [+0.2 |< 4311 021 31885
56.2 |43.6 [35.0 |50.0 [19.0 6.3 130 330 59.0
-0.7 [-1.0 [-0.2

+0.6 |+0.6 |+0.5 [+1.0 |+0.5 |<
S.57.41.21F330K..37M [57.0 |40.6 |21.0 [44.0 |16.0 [9.0 90 330 37.0 4311 021 31952

S.57.41.21F330L..37. -00 (-0.0 |-0.5 |-1.0 |-0.5 4311 021 31962
S.58.46.31F380U..55. +0.6 |2 +2.0 |+1.0 [+0.0 |< 4311 021 37103

58.0 |45.7 |30.0 |54.0 |22.0 |6.0 145 380 55.0

-0.0 -0.0 |-1.0 [-1.0
S.58.41.31F330U..70. +0.6 [+2.0 [40.7 |+1.0 |+0.0 |< 4311 021 34645
S.58.41.31F330K..70. 58.0 {404 |31.0 |51.0 |20.3 |87 125 330 70.0 4311 021 35033
S.58.41.31F330L..70. -00 (-0.0 |-0.7 |-1.0 |-1.0 4311 021 35043
S.58.41.40F370U..92. +0.6 [+1.0 [+1.0 |+0.5 |+0.0 |< 4311 021 34215
S.58.41.40F370K..92M [58.0 |40.4 [40.0 |52.0 [20.3 |8.7 125 330 92.0 4311 021 34185
S.58.41.40F370L..92. -0.0 |-0.0 |-1.0 |-0.5 |-0.5 4311 021 34195
S.58.41.21F330U..37. > +0.6 [+0.5 [+1.0 [+0.5 |< 4311 021 33881
S.58.41.21F330K..37. 58.0 |40.6 |21.0 |44.0 [16.0 (8.7 90 330 37.0 4311 021 33591
S.58.41.21F330L..37. -0.0 |05 |-1.0 [-0.5 4311 021 33601
S.58.45.35F380U..70. > > +1.5 |+1.6 [+03 |< 4313 020 73011

58.0 [45.2 |35.0 |55.0 |22.8 |6.4 145 380 70.5

-1.5 [-1.5 |-0.3

§.59.41.21F330U..37. +0.6 |2 405 [(+1.0 [+05 |< 4311 021 34753
S$.569.41.21F330K..37M |58.3 |40.6 |21.0 (44.0 |16.0 |8.7 90 330 37.0 4311 021 34673
S.59.41.21F330L..37. -0.0 -05 [-1.0 |-0.5 4311 021 34683
$.59.43.31F330U..70. +0.4 [nom |[+1.6 |+3.3 < 4313 020 72463

58.5 |426 [29.8 |50.4 |- 8.1 140 330 70.0

-0.0 -0.0 [-0.0
S.59.43.30F380U..62. > > +1.0 |+0.5 [+0.0 |< 4311 021 37353
S.59.43.30F380K..62. 585 |42.6 [30.0 |51.6 |21.5 |8.1 135 380 62.5 | 4313020 73091
S.59.43.30F380L..62M -06 |[-1.0 [-0.6 4313 020 73101
S.59.43.36F380U..75. 2 > +1.0 [40.5 [+0.0 |< 4313 020 73051
S.59.43.36F380L..75. 585 (426 |36.0 |51.6 |215 |8.1 135 380 75.0 4313020 73111
S.59.43.36F380K..75M -06 |-1.0 |-0.6 4313 020 73121

S.58.45.42F400U..80. > +2.0 [+2.0 [+1.0 |< 4304 170 05092
58.4 |44.6 (408 |53.0 |21.2 |7.2 140 | 400S 80.0
-0.0 [-0.0 {-0.0

[\
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Product specification

Magnet Type List

Sintered Ferroxdure

TYPE DESCRIPTION

(mm)

(mm)

(mm)

(mm)

(mm)

FXD

MASS
(gr)

ORDERING
CODE

S.64.51.28F330U..53.

>

63.5

+1.6
27.2
-0.0

+1.0
56.5
-0.0

+1.0
21.0
-0.0

6.4

140

330

53.0

4322 020 61633

S.65.52.40F380U..88.

+0.6
65.1
-0.0

+1.0
52.0
-0.0

+1.1
40.0
-1.1

+0.5
60.0
-0.5

+0.0
25.0
-0.5

145

380

88.0

4311 021 37991

S.65.52.38F400U..78.

65.2

52.4

+1.0
38.0
-1.0

+1.5
57.5
-1.5

+0.6
22.0
-0.6

133

400

78.0

4311 021 38021

S.70.56.42F580U..33.

70.2

56.5

+1.0
42.0
-1.0

+0.5
25.0
-0.5

+0.2

-0.2

55

580

4311 021 37843

$.70.54.35F380U..92.

70.2

v

53.7

+0.8
35.0
-0.8

+1.5
60.0
-1.56

+0.7
24.0
-0.7

130

380 S

92.0

4311 021 33962

S.70.54.40F330U.100.

70.2

+1.0
40.0
-1.0

+2.5
60.0
-0.0

+0.3
24.0
-0.3

130

330

100.0

4311 021 32064

S.70.54.50F330U.123.

70.2

+1.0
50.0
-1.0

+1.5
60.0
-1.5

+0.7
24.0
-0.7

130

330

125.0

4311 021 31943

$.70.56.38F330U..90.

70.3

55.6

+2.0
36.7
-0.0

+2.6
62.3
-0.0

130

330

90.0

4313 020 72761

S.70.56.45F330U.107.

70.3

55.6

+2.0
44.0
-0.0

+2.6
62.3
-0.0

130

330

107.0

4313 020 72801

S.70.56.49F400U.121.

\

70.2

56.7

+1.0
49.4
-1.0

+1.5
61.8
-1.5

+0.6
22.0
-0.6

120

400

121.0

4311 021 37781

S.70.58.42F330U..88.

70.2

57.5

+1.0
41.6
-1.0

+1.2
64.0
-1.2

140

330

88.5

4313 020 72346

§.71.56.17F330U..33.

70.8

55.9

+1.4
16.3
-0.0

+4.4
556.2
-0.0

110

330

4313 020 72415

S.71.56.26F330U..62.

v

70.8

v

55.9

+1.3
25.4
-0.0

+4.2
60.8
-0.0

+0.8
13.8
-0.0

120

330

62.0

4313 020 72383

$.71.56.36F330U..86.

70.8

+1.0
55.9
-0.0

+1.8
35.1
-0.0

+0.2
61.4
-0.2

120

330

85.6

4313 020 73061

$.71.56.36F330U..86.

70.8

+1.0
55.9
-0.0

+1.8
35.1
-0.0

+4.2
60.8
-0.0

120

330

85.6

4313 020 72581
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Product specification

Magnet Type List

Sintered Ferroxdure

d, d, | w h s o MASS ORDERING
TYPE DESCRIPTION (mm) | (mm) | (mm) | (mm) | (mm) | (mm)| FXD (gr) CODE
S.71.56.40F380U..50. > > +1.0 [+0.5 < 4311 021 38031
712 |56.0 [40.0 |36.0 |- 7.6 100 380 50.0
-1.0 |-0.5
S.71.56.49F380U.121. > > +1.0 |+1.5 [+0.6 |< 4313 020 72992
71.2 |[55.7 |494 (618 |22.0 |7.6 120 380 121.0
-1.0 |-1.5 |-0.6
S.71.57.39F330U..85. > > +1.0 [+3.0 |+0.0 |< 4311 021 32591
S.71.57.39F330K..85. 711 |[57.0 |394 |60.3 |214 |73 120 330 85.0 4311 021 32601
S$.71.57.39F330L..85. -1.0 |-0.0 |-1.2 4311 021 32611
S.71.57.39F380U..86. > > +1.0 [+3.0 |+0.0 |< 4313 020 72913
711 |[57.0 |394 [603 |214 |73 120 380 86.0
-1.0 [-0.0 |-1.2
S.71.57.49F380U.108. > > +1.0 [+3.0 |4+0.0 |< 4322 020 66111
711 |57.0 [494 |603 |21.4 |73 120 380 108.0
-1.0 {-0.0 |-1.2
S.71.61.38F380U.101. > > +1.8 [+3.2 |+1.2 |< 4322 020 66101
712 |61.0 |371 |64.4 |244 |71 120 380 101.0
-0.0 {-0.0 |-0.0
S.72.58.27F330U..62. nom (nom |+0.4 |2 +0.4 [< 4313 020 72254
7201 (1879 272 |627 218 |74 120 330 62.5
-0.4 -0.4
S.86.70.50F330U.173. > > +1.0 |+3.0 [+0.5 |< 4313 020 72981
86.2 [69.7 |50.0 [78.5 |30.0 |8.2 140 | 330S 173.0
-1.0 {-0.0 |-0.5
S$.86.70.60F330U.203. > > +3.0 |+1.5 [+1.6 4313 020 72881
86.2 [69.7 |58.0 [78.5 |29.2 |8.2 140 330 203.0
-0.0 |-1.5 |-0.0
S$.95.78.55F330U.225. +0.0 [+1.4 |+2.2 |+1.0 |+0.0 [< 4311 021 37901
95.0 {77.0 |54.0 [85.0 |33.0 |9.0 135 | 330S 225.0
-0.2 |-0.0 [-0.0 |-1.0 |-1.6
S.95.78.74F480U.300. +0.0 [+1.4 |+3.6 |+1.0 [+0.0 4311 021 38061
950 (77.0 |72.0 |85.0 |33.0 |- 135 480 300.0
-0.2 |-0.0 [-0.0 |-1.0 |-1.6
S.95.78.74F330U.300. +0.0 |+1.4 |+3.6 |+1.0 |+0.0 |< 4311 021 35371
95.0 {77.0 |72.0 [85.0 |33.0 |9.0 135 330 300.0
-0.2 |-0.0 |-0.0 |-0.0 |-1.6
S.95.82.25F330U..42. +0.3 [+2.0 |+0.6 |+1.0 |+0.5 < 4311 021 33452
S$.95.82.25F330K..42M |95.0 |81.2 [25.0 |52.0 |13.0 |6.9 65 330 42.0 | 4311 021 33002
S$.95.82.25F330L..42. -0.0 |-0.0 |-0.6 |-1.0 |-0.5 4311 021 33012
S.96.81.23F400U..47. > > +0.6 |+1.5 |+0.4 |< 4311 021 37971
964 [81.0 |229 (554 |146 |7.7 70 400 47.0
-06 |-15 |-04
S$.96.81.29F400U..60. > > +0.7 [+1.5 |+04 |< 4311 021 37981
964 [81.0 |29.2 (554 |146 |7.7 70 400 60.0
-0.7 (-1.5 |-04
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Magnet Type List Sintered Ferroxdure
d, d; | w h s o MASS ORDERING
TYPE DESCRIPTION (mm) | (mm) | (mm) | (mm) | (mm) | (mm)| FXD (gr) CODE
S$108.93.26F380U..83. |2 2 +0.6 [+0.0 |+0.6 |< 4311 021 35194
107.7 {93.3 |26.5 [85.0 |23.8 |6.9 100 380 83.0
-0.6 |-3.0 [-0.6
S$113.83.67F330U.276. |2 > +2.6 |+1.0 [+0.6 |< 4322 020 66302
113.0 |83.0 |66.0 [60.0 |23.0 |15 70 330 276.0
-0.0 |-1.0 |-0.6
S116.91.39F330U..96. [+0.6 |2 +1.0 |+1.0 [+05 |< 4311 021 36971
116.0 |91.0 |39.0 |41.56 [15.7 |125 | 45 330 96.0
-0.0 -1.0 |-1.0 [-05
S$126.96127F380U.540. |2 2 +3.1 |+1.5 [+0.6 4311 021 38041
126.5 |96.4 |127 |59.5 [20.3 |- 60 380 540.0
-3.1 |-15 [-0.6
S$130.96127F380U.603. |= > +3.1 |+15 [+1.2 |< 4311 021 35611
130.2 |95.8 |127 |59.56 [22.2 |17.4 | 60 380 603.0
-31 |-15 |-1.2
S161135.72F380U.450. | > 2 +1.3 |+1.0 (409 |< 4311 021 36092
161.0 |135 |71.6 |102 [28.0 |128 | 85 380 450.0
-1.3 |-1.0 |-0.9
$222159102F380U1211.|+0.0 |+4.0 [+4.0 |+4.0 |+0.8 |< 4311 021 35591
224.0 (157 |100 |76.0 [37.0 [31.1 50 | 380S | 1211
-40 |-00 [-0.0 |-0.0 [-0.8
Magnet type list: Flat-Concave segments
d, d | w h s o MASS ORDERING
TYREEESCRIETICN (mm) | (mm)|(mm) |(mm)|(mm)|(mm)| ° FXD (gr) CODE
S$999.31.54F330U..64. +0.6 |+1.0 |+0.8 |+0.5 [+0.0 4311 021 32743
S$999.31.54F330K..64. |- 31.0 |54.0 |28.6 |10.5 [6.8 80 330 64.5 4311 021 32094
$999.31.54F330L..64. -0.0 |-02 |-08 |-0.5 [-0.3 4311 021 32104
Magnet type list: Flat-Convex segments
d d; | w h s o MASS ORDERING
TYPE DESCRIPTION (m;’n) (i) | mem) | o) | gmm) | quny | == FXD @n CODE
S$114999.25F330U..39. |+0.2 +0.5 |+0.8 [+0.2 4311 021 30132
114.0 |- 25.0 |39.5 |95 |- 40 330 39.5
-0.2 -05 |-0.8 [-0.2
+4.0 +0.6 |+1.0 [+0.2
$148999.27F330K..87. |148.0 |- 27.0 |40.5 |15.0 |- 30 330 87.5 4311 021 34501
S$148999.27F330L..87. |-4.0 -06 |-1.0 |-0.2 4311 021 34511
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Philips Components

Product specification

Material Specification

Plastic-bonded ferroxdure

SP02, ISOTROPIC PLASTIC-BONDED CERAMIC
MATERIAL

General

This specification relates to tests carried out on test
pieces made from each batch of material taken from
normal production. The test piece has dimensions of
approximately 6 mm x 12 mm x 20 mm for magnetic and
electrical tests and 6 mm x 4 mm x 55 mm for
mechanical and thermal tests.

Magnets manufactured from this material conform
generally to this specification but, owing to the method of

Magnetic and electrical properties of the test piece

manufacture and to the variation in size and shape,
some limits cannot always be realized, or indeed
checked by measurement on the magnet. However, a
minimum-flux test or similar test described in each
magnet specification can be used as a basis for
performance guarantees.

Composition

Ferroxdure SP02 is a ferrite, the main constituent being
75% (by weight) iron oxide (Fe,O,) and 7% (by weight)
BaFe,,0,, with thermoplastic material added.

Temperature of the test piece is 20 +2 °C unless otherwise specified.

SYMBOL PARAMETER MIN. | TYP. | UNIT | MIN. | TYP. UNIT
B, Remanence 9 10 |mT 90 100 |Gs
Hea Coercivity s 8 kA/m 88 101 |Oe
Hy Polarization coercivity - 130 |kA/m s 1634 | Oe
(BH) max Maximum BH product - 0.02 |kJ/m? - 0.0025 | MGsOe
- Temperature coefficient of B, (20 to +100 °C) - -0.2 | %/K - -0.2 | %/°C
H.. Saturation field strength - 800 |kA/m - 10000 | Oe
p Resistivity 108 - Qm 101 - Qcm

After storage of the magnetized test piece for

48 hours at -30 °C and 48 hours at +80 °C the changes
in its magnetic properties do not exceed +3% of the initial
values.
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Plastic-bonded ferroxdure

SP02, Physical properties

PARAMETER VALUES

Density (typical) 2.65 x 10° kg/m? (2.65 g/cm?)
Coefficient of linear expansion (20 to 90 °C) (typical) 7.5 x 10-3/K

Maximum permissible temperature

continuous 100 °C

short periods 120 °C
Test piece 6 mm x 4 mm x 55 mm produced by injection moulding

Linear shrinkage after 100 hours at 90 °C (approx) 0.3%

Flame retardance of SP02 to UL94-HB

Flexural strength test

Rate of crosshead motion 50 mm/min

Length of span 40 mm

Flexural strength after 100 hours

at20+3 °C (typical) 200 N/cm?

at 100 +3 °C (typical) 200 N/cm?

Impact strength test (pendulum type)

Striker: 50 Ncm, length of span 40 mm

Impact strength after 100 hours

at20 3 °C (typical) 0.4 J/cm?

at 100+3°C (typical) 0.3 J/lcm?
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Product specification

Material Specification

Plastic-bonded ferroxdure

SP02, Chemical resistance

SUBSTANCE

25°C

70°C

UPTOS
HOURS

LIFE TEST

UPTOS5

HOURS LIFE TEST

Water

+ +

Diluted acids

Concentrated acids

Basic solutions 10%

Basic solutions 40%

+ |+ |+ |+

+ |+ [+ |+ |+

+ |+ ]|+ |+
.

Acetic acid 10% (note 1)

Mineral oil

+

+
+

Light petrol 100/140 °C

+ |+

Spirit (note 1)

Ethyl alcohol (note 1)

Ethyl glycol

Acetone

Butyl acetate

Toluol

+ |+ |+ |+

+ |+ |+ |+
:

Carbon tetrachloride

+ |+ |+ [+ ]+

Note
1. Not tested.

A "+" means that in the chemical resistance test, the
specimens show no visible change (in appearance) and

no change in weight exceeding £1%.

Life test duration, 170 hours. (During the test specimens

are completely immersed).

Manufacture of magnets

Magnets are produced by injection moulding. Turning

and milling with special (steel) tools is possible.
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Material Specification Plastic-bonded ferroxdure
Direction of magnetization Quality and finish
Ferroxdure SP02 is an isotropic material and may The material allows magnets to be produced, having a
therefore be magnetized in any direction. Where good clean finish and appearance according to the

magnets are to be supplied magnetized, the pole pattern appropriate visual limit samples.
must be shown on the magnet drawing.
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Fig.1 Typical demagnetization curve (20 °C) for SP02.
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Product specification

Material Specification

Plastic-bonded ferroxdure

SP10, ISOTROPIC PLASTIC-BONDED CERAMIC
MATERIAL

General

This specification relates to tests carried out on test
pieces made from each batch of material taken from
normal production. The test piece has dimensions of
approximately 6 mm x 12 mm x 20 mm for magnetic and
electrical tests and 6 mm x 4 mm x 55 mm for
mechanical and thermal tests.

Magnets manufactured from this material conform
generally to this specification but, owing to the method of
manufacture and to the variation in size and shape,

Magnetic and electrical properties of the test piece

some limits cannot always be realized, or indeed
checked by measurement on the magnet. However, a
minimum-flux test or similar test described in each
magnet specification can be used as a basis for
performance guarantees.

Composition

Ferroxdure SP10 is a ferrite, the main constituent being
75% (by weight) BaFe,,0,, / SrFe,,0,, With
thermoplastic material added.

Temperature of the test piece is 20 £2 °C unless otherwise specified.

SYMBOL PARAMETER MIN. | TYP. | UNIT | MIN. | TYP. UNIT
B, Remanence 75 80 |mT 750 800 |Gs
H.s Coercivity 54 58 |kA/m 679 729 |Ce
He Polarization coercivity - 190 | KA/m - 2390 |Oe
(BH) max Maximum BH product 0.8 09 [kd/m?3 0.1 0.1 | MGsOe
- Temperature coefficient of B, (—20 to +100 °C) - 0.2 |%/K - -0.2 |%/°C
g - Saturation field strength - 800 |kA/m - 10000 |Oe
p Resistivity 108 - Qm 1010 - Qcm

After storage of the magnetized test piece for

48 hours at —30 °C and 48 hours at +80 °C the changes
in its magnetic properties do not exceed £3% of the initial
values.
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Product specification

Material Specification

Plastic-bonded ferroxdure

SP10, Physical properties

PARAMETER

VALUES

Density

(typical) 2.5 x 108 kg/m? (2.5 g/cm?)

Coefficient of linear expansion (20 to 90 °C)

(typical) 5 x 10-¢/K

Maximum permissible temperature

continuous 100 °C

short periods 120 °C

Test piece 6 mm x 4 mm x 55 mm produced by injection moulding

Linear shrinkage after 100 hours at 90 °C <0.25%

Moisture absorption during storage in water <0.25% (by weight)
Flame retardance of SP10 to UL94-HB
Flexural strength test

Rate of crosshead motion 50 mm/min

Length of span 40 mm

Flexural strength after 100 hours

at20+3°C (typical) 200 N/em?
at 100 +3 °C (typical) 200 N/cm?
impact strength test (pendulum type)
Striker: 50 Ncm, length of span 40 mm

Impact strength after 100 hours

at20+3°C (typical) 0.4 J/ecm?
at 100 £3 °C (typical) 0.4 J/cm?
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Material Specification Plastic-bonded ferroxdure

SP10, Chemical resistance

20°C 70°C
SUBSTANCE UPTOS5 UPTOS
HOURS LIFE TEST HOURS LIFE TEST
Water + 4 % 4
Thinned acids + - - =
Concentrated acids (except HCI) - - K n
Concentrated HCI = = s 5
Thinned lyes + + 3 -
Concentrated lyes + + + B
Acetic acid 10% - + + +
Mineral oil + + + 5
Petrol + 5 k :
Ethyl alcohol 4 o E +
Ethyl glycol (note 1) E - = -
Acetone ¥ = = =
Butyl acetate + N N -
Toluol + s 5 =
Carbon tetrachloride - - - 3

Note
1. Not tested.

A "+" means that in the chemical resistance test, the
specimens show no visible change in appearance and
no change in weight exceeding +1%.

Life test duration, 170 hours. (During the test specimens
are completely immersed).

Manufacture of magnets

Magnets are produced by injection moulding. Turning
and milling with special (steel) tools is possible.

March 1991 145



Philips Components

Product specification

Material Specification

Plastic-bonded ferroxdure

Direction of magnetization

Ferroxdure SP10 is an isotropic material and may
therefore be magnetized in any direction. Where
magnets are to be supplied magnetized, the pole pattern
must be shown on the magnet drawing.

Quality and finish

The material allows magnets to be produced, having a
good clean finish and appearance according to the
appropriate visual limit samples.
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Fig.1 Typical demagnetization curve (20 °C) for SP10.
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Product specification

Material Specification

Plastic-bonded ferroxdure

P30, ISOTROPIC PLASTIC-BONDED CERAMIC
MATERIAL

General

This specification relates to tests carried out on test
pieces made from each batch of material taken from
normal production. The test piece is an extruded strip
with a cross-section of approximately 11 mm x 3 mm.

Magnets manufactured from this material conform
generally to this specification but, owing to the method of
manufacture and to the variation in size and shape,

Magnetic and electrical properties of the test piece

Temperature of the test piece is 20 +2 °C unless otherwise specified.

some limits cannot always be realized, or indeed
checked by measurement on the magnet. However, a
minimum-flux test or similar test described in each

magnet specification can be used as a basis for

performance guarantees.

Composition

Ferroxdure P30 is a ferrite, the main constituent being
85% (by weight) BaFe,,0,, / SrFe,,0,, with elastomeric
material added.

SYMBOL PARAMETER MIN. TYP. | UNIT | MIN. TYP. UNIT
B, Remanence 115 125 |mT 1150 1250 |Gs
H.s Coercivity 84 88 | kA/m 1050 1110 [ Oe
Hy Polarization coercivity - 190 |kA/m - 2390 |[Oe
(BH) max Maximum BH product 24 28 | kd/md 0.3 035 [MGsOe
- Temperature coefficient of B, (—20 to +90 °C) - -0.2 | %K - 0.2 |[%/°C
H,.; Saturation field strength - 800 |kA/m - 10000 |Oe
Resistivity 107 - Qm 10° - Qcm

After storage of the magnetized test piece for

48 hours at —30 °C and 48 hours at +90 °C the changes
in its magnetic properties do not exceed £3% of the initial
values.
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Product specification

Material Specification

Plastic-bonded ferroxdure

P30, Physical properties

PARAMETERS VALUES
Density (typical) 3.1 x 10° kg/m?® (3.1 g/cm?)
Maximum temperature range (continuous) -50 to 490 °C
Flame retardance of P30 to UL 94-HB

Typical values at ambient temperature after

100 hours storage at:

-50+2 °C 202 °C 70 £2°C
Shore C hardness after 10 s 55 +10 55 £10 70 £10
Tensile strength at uniform speed of 50 mm/min 200 200 250 N/em?
Diameter of mandrel around which the test piece can be bent
without cracking or breaking;
broad face in contact with mandrel 10 10 15 mm
Linear shrinkage 0.25 0.25 2%
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Product specification

Material Specification

Plastic-bonded ferroxdure

P30, Chemical resistance

20°C 70 °C
SURSTANEE UPTO5 UPTOS
HOURS LIFE TEST HOURS LIFE TEST
Water + + s +
Thinned acids + B + -
Concentrated acids = s - .
Thinned lyes + 4 &
Concentrated lyes + B -
Acetic acid 10% 5 s R 3
Mineral oil - = A -
Light petrol = - = =
Ethyl alcohol + + + x
Acetone - - = "
Butyl acetate - - = B
Toluol = " B R

Carbon tetrachloride

A"+" means that in the chemical resistance test, the
specimens show no visible change in appearance and

no change in weight exceeding +3%.

Life test duration, 170 hours. (During the test the
specimens are completely immersed).

Manufacture of magnets

Magnets are produced by rolling, calendering,

transfer-moulding or extrusion, after which the magnets
may be further processed by cutting tools, die-cutting

machines, shears and high-speed diamond cutting

wheels.
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Product specification

Material Specification

Plastic-bonded ferroxdure

Direction of magnetization

Ferroxdure P30 is an isotropic material and may
therefore be magnetized in any direction. Where
magnets are to be supplied magnetized, the pole pattern
must be shown on the magnet drawing.

Quality and finish

The material allows magnets to be produced, having a
good clean finish and appearance according to the
appropriate visual limit samples.
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Fig.1 Typical demagnetization curve (20 °C) for P30.
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Material Specification Plastic-bonded ferroxdure
P40B, ISOTROPIC PLASTIC-BONDED CERAMIC some limits cannot always be realized, or indeed
MATERIAL checked by measurement on the magnet. However, a
. minimum-ﬂwf test or similar test described in each

magnet specification can be used as a basis for
This specification relates to tests carried out on test performance guarantees.
pieces made from each batch of material taken from
normal production. The test piece is an extruded strip Composition

Wilk & coviss-Sectisn s apgraxinigiely 11 me xS mm, Ferroxdure P40B is a ferrite, the main constituent being

Magnets manufactured from this material conform 90% (by weight) BaFe,,0,, / SrFe,,0,, with elastomeric
generally to this specification but, owing to the method of  material added.
manufacture and to the variation in size and shape,

Magnetic and electrical properties of the test piece

Temperature of the test piece is 20 £2 °C unless otherwise specified.

SYMBOL PARAMETER MIN. TYP. UNIT | MIN. TYP. UNIT

B, Remanence 135 145 |mT 1350 1450 |Gs

Hes Coercivity 88 96 |KA/m 1110 1210 [Oe

H., Polarization coercivity 5 190 | KA/m . 2390 |Oe

(BH) max Maximum BH product 3.2 36 |kJ/md 04 0.45 |MGsOe
- Temperature coefficient of B, (—20 to +90 °C) - -0.2 |%/K - -0.2 |%/°C

g Saturation field strength - 800 |kA/m - 10000 |Oe

p Resistivity 108 - Qm 108 - Qcm

After storage of the magnetized test piece for

48 hours at -30 °C and 48 hours at +90 °C the changes
in its magnetic properties do not exceed +3% of the initial
values.
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Product specification

Material Specification

Plastic-bonded ferroxdure

P40B, Physical properties

PARAMETERS VALUES
Density (typical) 3.7 x 10° kg/m® (3.7 g/cm?3)
Maximum temperature range (continuous) -50 to +90 °C
Flame retardance of P40B to UL 94-HB

Typical values at ambient temperature after

100 hours storage at:

-50+2 °C 20+2 °C 70 +2°C
Shore C hardness after 10 s P40 80 +10 80 +10 90 +10
P40F |90+10 90 £1- 90 +10
Tensile strength at uniform speed of 50 mm/min P40 400 350 500 N/cm?
P40F | 800 800 950 N/cm?
Diameter of mandrel around which the test piece can
be bent without cracking or breaking;
broad face in contact with mandrel P40 15 15 25 mm
P40F |20 20 25 mm
Linear shrinkage - 0.25 0.25 2%
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Product specification

Material Specification

Plastic-bonded ferroxdure

P40B, Chemical resistance

20 °C 70 °C
SUBSTANCE
ki LIFE TEST S LIFE TEST
Water + + + ¢
Thinned acids + = 3 =
Concentrated acids = - - -
Thinned lyes + % .
Concentrated lyes + - + B
Acetic acid 10% 4 = - _
Mineral oil + o = e
Light petrol - - = -
Ethyl alcohol * T * ¥
Acetone i : ¥ _
Butyl acetate - : = E
Toluol - = - -

Carbon tetrachloride

A "+" means that in the chemical resistance test, the
specimens show no visible change in appearance and

no change in weight exceeding +3%.

Life test duration, 170 hours. (During the test specimens

are completely immersed).

Manufacture of magnets

Magnets are produced by rolling, calendering,

transfer-moulding or extrusion, after which the magnets
may be further processed by cutting tools, die-cutting

machines, shears and high-speed diamond cutting

wheels.
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Product specification

Material Specification

Plastic-bonded ferroxdure

Direction of magnetization

Ferroxdure P40B is an isotropic material and may
therefore be magnetized in any direction. Where
magnets are to be supplied magnetized, the pole pattern
must be shown on the magnet drawing.

Quality and finish

The material allows magnets to be produced, having a
good clean finish and appearance according to the
appropriate visual limit samples.
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Fig.1 Typical demagnetization curve (20 °C) for P40B.
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Product specification

Material Specification

Plastic-bonded ferroxdure

SP160, ANISOTROPIC PLASTIC-BONDED CERAMIC
MATERIAL

General

This specification relates to tests carried out on test
pieces made from each batch of material taken from
normal production. The test piece has dimensions of
approximately 6 mm x 12 mm x 20 mm for magnetic and
electrical tests and 6 mm x 4 mm x 55 mm for
mechanical and thermal tests. The preferred direction of
magnetization parallel to the 6 mm dimension.

Magnets manufactured from this material conform
generally to this specification but, owing to the method of
manufacture and to the variation in size and shape,

Magnetic and electrical properties of the test piece

some limits cannot always be realized, or indeed
checked by measurement on the magnet. However, a
minimum-flux test or similar test described in each
magnet specification can be used as a basis for
performance guarantees.

Composition

Ferroxdure SP160 is a ferrite, the main constituent being
90% (by weight) SrFe,,0,, with thermoplastic material
added.

Temperature of the test piece is 20 £2 °C unless otherwise specified.

SYMBOL PARAMETER MIN. TYP. UNIT | MIN. TYP. UNIT
B, Remanence 235 245 |mT 2350 | 2450 |Gs
He Coercivity 160 180 |kA/m 2010 | 2260 |Oe
Hy Polarization coercivity - 260 |kA/m - 3270 | Oe
(BH) max Maximum BH product 1 12 | kd/md 1.4 1.5 | MGsOe
- Temperature coefficient of B, (—20 to +100 °C) - -0.2 |%/K - -0.2 |%/°C
R Saturation field strength - 800 |kA/m - 10000 | Oe
p Resistivity 105 - Qm 107 - Qcm

After storage of the magnetized test piece for

48 hours at —30 °C and 48 hours at +90 °C the changes
in its magnetic properties do not exceed £5% of the initial
values.
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Material Specification Plastic-bonded ferroxdure

SP160, Physical properties

PARAMETER VALUES

Density (typical) 3.5 x 10° kg/m? (3.5 g/cm?3)
Coefficient of linear expansion (20 to 90 °C) (typical) 15 x 10¢/K

Maximum permissible temperature

continuous 100 °C

short periods 120 °C
Test piece 6 mm x 4 mm x 55 mm produced by injection moulding

Linear shrinkage after 24 hours at 125 °C <0.1%

Moisture absorption during storage in water < 0.05% (by weight)

Impact strength test (pendulum type)

Striker: 50 Ncm, length of span 40 mm
Impact strength after 100 hours

at20+3°C (typical) 0.3 J/em?
at 100+3°C (typical) 0.3 J/cm?
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Product specification

Material Specification

Plastic-bonded ferroxdure

SP160, Chemical resistance

SUBSTANCE

20°C

70 °C

UPTOS5
HOURS

LIFE TEST

UPTOS
HOURS

LIFE TEST

Water

+

Thinned acids

+

Concentrated acids

Thinned lyes

Concentrated lyes

Acetic acid 10%

Mineral oil

Light petrol

Ethyl alcohol

Acetone

Butyl acetate

Toluol

Carbon tetrachloride

+|+ |+ ||+ |+ +]+]+]+

A "+" means that in the chemical resistance test, the
specimens show no visible change in appearance and

no change in weight exceeding £1%.

Life test duration, 170 hours. (During the test specimens

are completely immersed).

Manufacture of magnets

Magnets are produced by injection moulding, afterwards
the products may be machined by turning and milling
with special (steel) tools, by grinding using diamond tools

and also by vibro-finishing.
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Product specification

Material Specification

Plastic-bonded ferroxdure

Direction of magnetization

Ferroxdure SP160 is an anisotropic material, and has
therefore a preferred direction of magnetization
(magnetic axis), which must be shown on the magnet
drawing.

Quality and finish

The material allows magnets to be produced, having a
good clean finish and appearance according to the
appropriate visual limit samples.
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Product specification

Material Specification

Plastic-bonded ferroxdure

SP170, ANISOTROPIC PLASTIC-BONDED CERAMIC
MATERIAL

General

This specification relates to tests carried out on test
pieces made from each batch of material taken from
normal production. The test piece has dimensions of
approximately 6 mm x 12 mm x 20 mm for magnetic and
electrical tests and 6 mm x 4 mm x 55 mm for
mechanical and thermal tests. Preferred direction of
magnetization parallel to the 6 mm dimension.

Magnets manufactured from this material conform
generally to this specification but, owing to the method of

Magnetic and electrical properties of the test piece

manufacture and to the variation in size and shape,
some limits cannot always be realized, or indeed
checked by measurement on the magnet. However, a
minimum-flux test or similar test described in each
magnet specification can be used as a basis for
performance guarantees.

Composition

Ferroxdure SP170 is a ferrite, the main constituent being
93% (by weight) SrFe,,0,, with thermoplastic material
added.

Temperature of the test piece is 20 +2 °C unless otherwise specified.

SYMBOL PARAMETER MIN. | TYP. | UNIT | MIN. | TYP. UNIT
B, Remanence 260 270 |mT 2600 | 2700 |Gs
Ha Coercivity 188 196 | kA/m 2360 | 2460 |OCe
Hy Polarization coercivity - 260 |KA/m - 3270 |Oe
(BH) max Maximum BH product 13 14 | kd/m? 1.6 1.75 | MGsOe
- Temperature coefficient of B, (—20 to +100 °C) - 0.2 |%/K - -0.2 |%/°C
Heit Saturation field strength - 800 |kA/m - 10000 |Oe
Resistivity 105 - om 107 - Qcm

After storage of the magnetized test piece for

48 hours at —30 °C and 48 hours at +90 °C the changes
in its magnetic properties do not exceed +5% of the initial
values.
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Product specification

Material Specification

Plastic-bonded ferroxdure

SP170, Physical properties

PARAMETER

VALUES

Density

(typical) 3.9 x 10% kg/m? (3.9 g/cm?)

Coefficient of linear expansion (20 to 90 °C)

(typical) 15 x 10-9/K

Maximum permissible temperature

continuous 100 °C

short periods 120 °C

Test piece 6 mm x 4 mm x 55 mm produced by injection moulding

Linear shrinkage after 24 hours at 125 °C <0.1%

Moisture absorption during storage in water < 0.05% (by weight)
Flexural strength test

Rate of crosshead motion 20 mm/min

Length of span 40 mm

Flexural strength after 100 hours

at 20 £3 °C (typical) 30 N/cm?
at 100 £3 °C (typical) 40 N/cm?
Impact strength test (pendulum type)
Striker: 50 Nem, length of span 40 mm

Impact strength after 100 hours

at 25 +3 °C (typical) 0.08 J/cm?
at 100 +3 °C (typical) 0.08 J/cm?
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Product specification

Material Specification

Plastic-bonded ferroxdure

SP170, Chemical resistance

20°C

70 °C

SUBSTANCE UPTOS5
HOURS

LIFE TEST LIFE TEST

UPTOS
HOURS

Water &

+ -

Thinned acids +

Concentrated acids

Thinned lyes

Concentrated lyes

Acetic acid 10%

Mineral oil

Light petrol

Ethyl alcohol

Acetone

Butyl acetate

Toluol -

+ |+ |+ |+ |+ ]+ |+ ]+ ]|+ |+

Carbon tetrachloride

A "+" means that in the chemical resistance test, the
specimens show no visible change in appearance and
no change in weight exceeding +1%.

Life test duration, 170 hours. (During the test specimens
are completely immersed).

Manufacture of magnets

Magnets are produced by injection moulding. After
complete demagnetization the products may be
machined by turning and milling with special (steel) tools
or by grinding using diamond tools.
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Material Specification Plastic-bonded ferroxdure
Direction of magnetization Application
Ferroxdure SP170 is an anisotropic material, and has Where high-coercivity permanent magnets are required.

therefore a preferred direction of magnetization
(magnetic axis), which must be shown on the magnet
drawing.

Quality and finish

The material allows magnets to be produced, having a
good clean finish and appearance according to the
appropriate visual limit samples.
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Fig.1 Typical demagnetization curve (20 °C) for SP170.
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Product Specification

Magnet type list

Plastic-Bonded Ferroxdure

PLASTIC-BONDED FERROXDURE

The magnet type list gives initial information on the main
dimensions etc, of types for which tooling already exists.
Choice of a type from this list eliminate the need for new
tools and consequent delay in delivery. It is important to
check with the supplier if the data is still valid. Frequent
additions, eliminations or changes may render the survey
in this data handbook outdated. In that case, an updated
list should be consulted.

The exact mechanical and magnetic data and the correct
code number (last digit) have been laid down in the
magnet specifications, which exist for each type, and
which will be sent on request.

For plastic-bonded ferroxdure, all shapes can be
supplied with different pole patterns than those listed.

For optimum results, supply of pre-magnetized magnets
is not always advisable because self-demagnetization
may occur due to unfavourable combinations of grade,

March 1991

the ratio of magnetic area to magnetic length and
temperature variation.

Permanent magnets can also be ordered to your own
design (within the limits of the material and
manufacturing techniques). Our technical assistance on
the design and application of permanent magnets is
always at your disposal.

The magnet type list of plastic-bonded products is
divided into various shapes:

For plastic-bonded ferroxdure
o Blocks, strips and rolls
Discs and rods

Rings and cylinders

¢ U-shaped segments
Plates with holes, slots

* Rings with ears
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Philips Components Product Specification

Magnet type list Plastic-Bonded Ferroxdure

Blocks, strips, rolls (isotropic)

E = Magnetized perpendicularto a x b.

Rn = Magnetized laterally, n poles on one a x b face,
poles parallel to side a. —-f

i S ——————

!

7275461

o

—>| c|<—

Fig.1 Blocks, Strips, Rolls (isotropic).

Magnet Type List: Blocks, strips, rolls (isotropic)

a b c MAGN MASS ORDERING
TYPE DESCRIPTION (mm) | (mm) | (mm) | Acc REMARKS FXD (gr) CODE
ool b sticking force
T999..9..3P.40R...S {150 m | 9.0 3.0 R2 9 P40B - 4312 020 70021
03 |-01 0.25N (d=0.5)
+0.2 |+0.15 [+0.6
T.10..6.40P.40E.8.9P |10.0 |6.0 40.0 E - P40B | 8.9 3122 13491892

-02 |-0.15 |-0.6

+0.15 |+0.15 |+0.6
T..6..6.40P.40E.5.3P |6.0 6.0 40.0 E - P40B | 5.3 | 3122 134 92095
-0.15 |-0.15 [-0.6
+0.15 |+0.15 |+0.6
T..6..6.70P.40E.9.3P | 6.0 6.0 70.0 E - P40B | 9.3 | 3122 134 92085
-0.15 |-0.15 |-0.6
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Product Specification

Magnet type list

Plastic-Bonded Ferroxdure

Discs, rods (isotropic)

A = Magnetized axially.

Magnet Type List: Discs, rods (isotropic)

J@ —

d e I h J

7275462.1

Fig.2 Discs, Rods (isotropic).

d, d; h MAGN MASS | ORDERING
TYPE DESCRIPTION mm) | mm) | (mm) ACC REMARKS FXD (gr) CODE

+0.2 +0.0

D.5....30P40A2.1P |5.0 - 30.0 A pole marking P40B 2.1 3122 104 94981
-0.2 -1.0
+0.2 +0.0

D..5...40P.40A.2.8P |5.0 - 40.0 A pole marking P40B 2.8 | 3122 104 90363
-0.2 -1.0
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Philips Components

Product Specification

Magnet type list

Plastic-Bonded Ferroxdure

Rings, cylinders (isotropic and anisotropic)

B= Magnetized diametrically.

Wn = Magnetized laterally,
n poles on inner circumference,
neutral zones axial.

Y = Magnetized radially, N pole inside.

Fig.3 Rings, cylinders
(isotropic and anisotropic ).

-—dj —

1 AN

-—dog——»

7275466

Magnet Type List: Rings, cylinders (isotropic and anisotropic)

d, d, h MAGN MASS ORDERING
TYPE DESCRIPTION (mm) | (mm) | (mm) | Acc REMARKS FXD (@n) CODE
+0.6 |+0.15 |+0.4
C.12.3..3P.30B.1.0P |12.0 (3.35 |3.0 B isotropic P30 1.0 4312 020 72024
-00 |[-0.15 |-04
0 14RO |4 anisotropic
C.15..4.26S170B..17P |14.7 |41 25.5 B square f?ole SP170 | 17.0 | 4203 014 80021
-0.1 -02 |-0.1
+0.0 |+0.2 |+0.5 ——
C.12.5..7P.40Y.25P |124 |55 7.0 Y 'p h P40B 25 3122 104 93533
-04 |-02 |-00 Shea) ol
+0.1 +0.2 [+0.2
R.28.23.26S170W..20P |28.0 |23.0 (25.5 W2 | anisotropic SP170 | 19.7 4304 099 10065
-0.1 -02 ([-0.2
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Philips Components

Product Specification

Magnet type list

Plastic-Bonded Ferroxdure

U-Shaped segment (isotropic)

X = Magnetized radially, S-pole inside.

Magnet Type List: U-Shaped segment (isotropic)

b s - o 4

7275465

Fig.4 U-Shaped segment (isotropic).

a b ¢ MAGN MASS ORDERING
TYPE DESCRIPTION (mm) | (mm) | (mm) ACC REMARKS FXD (g") CODE
+0.6 +0.1 +0.3
X.12..5.12P.40X.2.9P |12.0 5.2 12.0 X - P40B 2.9 3122 104 93771
-0.0 -0.1 -0.3
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Philips Components Product Specification

Magnet type list Plastic-Bonded Ferroxdure

Plates with holes (isotropic)

E = Magnetized perpendicular to a x b.

'
-t - 4— - -—t b
'
1 ! J
- C - _<—a_>l7275480

Fig.5 Plates with holes (isotropic).

Magnet Type List: Plates with holes (isotropic)

TYPE a b c d WAANE MASS ORDERING

DESCRIPTION | (mm) | (mm) | (mm) | (mm) |, FEMARES | B0 g CODE

+0.6 |[+0.15 |+0.6 |+0.0
P.13..3.13P.30E.1.6P | 13.0 (3.0 13.0 |[3.0 E - P30 1.6 | 4312020 76991
-00 |[-0.15 |-0.0 |-0.3

+0.6 |+0.15 |+0.0 [+0.0 ftle i I
P.13..3.40P.40E.6.0P | 13.0 (3.0 40.0 |3.0 E " P40B | 6.0 | 3122 104 95004
-00 ([-0.15 |-1.0 |-1.0
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Philips Components Product Specification

Magnet type list Plastic-Bonded Ferroxdure

Plates with slots (isotropic)

E = Magnetized perpendicular to a x b. \d

— -

B
j
KX

() L ’4—3 —»l 7275459

Fig.6 Plates with slots (isotropic).

Magnet Type List: Plates with slots (isotropic)

TYPE a | b | ¢ | d |MAGN MASS| ORDERING

DESCRIPTION | (mm) | (mm) | (mm) | (mm) | Acc | REMARKS | FXD | =) CODE
700 |00 |+0.15 |+05

P.8.3.8P30E05P |84 |84 |30 |58 E : P30 | 05 | 3122104 94121

-06 |-06 |-0.15 |[-0.0

+0.0 |[+0.0 |+0.15
P.11..3.11P.30E.0.6P (106 |10.6 (3.0 9.0 E - P30 0.6 | 3122 104 93542
-06 |[-06 |-0.15

+0.6 [+0.6 [+0.15 [+0.5
P.11.11..3P.30E.1.1P | 11.0 1.0 |3.0 6.5 E - P30 14 3122 104 02724
-00 |-0.0 |-0.15 |-0.0
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Philips Components Product Specification

Magnet type list Plastic-Bonded Ferroxdure

Rings with ears (isotropic)

W2 = Magnetized laterally,
2 poles on inner circumference,
neutral zones axial.

B= Magnetized diametrically.

MBA376

Fig.7 Rings with ears (isotropic).

Magnet Type List: Rings with ears (isotropic)

d, d, h o | MAGN MASS | ORDERING
TYPEDESCRIPTION | = | | mm) | () | acc |REMARKS| Fxo |T 0 ORGE
+05 [+04 [+0.1
R.39.27..2S.10W.3.3P [39.0 [270 (150 | 30 | W2 |3ears SP10 | 3.3 |3122134 91291

-00 (-0.0 |-0.1
+0.0 |+0.2 [+0.2

R.50.36..2S.10W.5.1P |50.0 |356 |1.7 30 W2 |2ears SP10 | 5.1 |3122 104 93986

R.50.36..25.10B.5.1P |-0.5 |-0.0 |-0.0 B 3122 134 91873
+0.3 +0.12 {+0.0

R.55.44..2S.02W.3.5P |55.0 |44.1 1.7 20 W4 1 ear SP02 | 3.5 |3322600 01341

R.55.44..25.02W.3.5S |[-0.3 |-0.12 |-0.2 1 ear 3322 600 01351
+0.3 +0.12 |+0.0

R.55.44..2S.02W.3.5P |[55.0 |44.1 1.7 20 W6 1 ear SP02 | 3.5 |3322600 01361

R.55.44..25.02W.3.5S |-0.3 [-0.12 |-0.2 1 ear 3322 600 01371
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DATA HANDBOOK SYSTEM

Our Data Handbook System comprises more than 60 books with specifications on electronic
components, subassemblies and materials. It is made up of seven series of handbooks:

INTEGRATED CIRCUITS
DISCRETE SEMICONDUCTORS
DISPLAY COMPONENTS

PASSIVE COMPONENTS*
PROFESSIONAL COMPONENTS**
MAGNETIC PRODUCTS*

LIQUID CRYSTAL DISPLAYS

The contents of each series are listed on pages iii to ix .

The data handbooks contain all pertinent data available at the time of publication, and each is revised
and reissued periodically.

Where application is given it is advisory and does not form part of the product specification.

Condensed data on the preferred products of)PhiIips Components is given in our Preferred Type Range
catalogue (issued annually).

Information on current Data Handbooks and how to obtain a subscription for future issues is
available from any of the Organizations listed on the back cover.
Product specialists are at your service and enquiries will be answered promptly.

* Will replace the Components and materials (green) series of handbooks.
** Will replace the Electron tubes (blue) series of handbooks.

ii July 1990



INTEGRATED CIRCUITS

This series of handbooks comprises:

code handbook title
1CO1 Radio, audio and associated systems
Bipolar, MOS
1C02a/b Video and associated systems
Bipolar, MOS
1C03 ICs for Telecom;
Subscriber sets, Cordless Telephones, Mobile/Cellular, Radio Pagers
1C04 HE4000B logic family
CMO0S
1C05 Advanced Low-power Schottky (ALS) Logic Series
1C06 High-speed CMOS; 74HC/HCT/HCU
Logic family
1C07 Advanced CMOS logic (ACL)
Supplement
to 1C07 Advanced CMOS logic (ACL)
1C08 10/100K ECL Logic/Memory/PLD
1C09 TTL logic series
1C10 Memories
MOS, TTL, ECL
IC11 Linear Products
1IC12 12C-bus compatible ICs
1C13 Programmable Logic Devices (PLD)
IC14 Microcontrollers
NMOS, CMOS
IC15 FAST TTL logic series
Supplement
to IC15 FAST TTL logic series
IC16 CMOS integrated circuits for clocks and watches
1C17 ICs for Telecom ;
ISDN
1IC18 Microprocessors and peripherals
IC19 Data communication products
1C20 8051-based 8-bit microcontrollers
1C23 Advanced BiCMOS interface logic

W (January 1991
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DISCRETE SEMICONDUCTORS

This series of data handbooks comprises:

current MW handbook title
code code
S1 SCo1 Diodes
High-voltage tripler units

S2a SC02 Power diodes
S2b SC03 Thyristors and triacs
S3 SC04 Small-signal transistors
S4a SC05 Low-frequency power transistors and hybrid IC power modules
S4b SC06 High-voltage and switching power transistors
S5 SCo7 Small-signal field-effect transistors
S6 SC08a* RF power bipolar transistors

SC08b  RF power MOS transistors

SC09 RF power modules
S7 SC10 Surface mounted semiconductors
S8b SC12 Optocouplers
S9 SC13 PowerMOS transistors
S10 SC14 Wideband transistors and wideband hybrid IC modules
S11 SC15 Microwave transistors
515** SC16 Laser diodes
S13 SC17 Semiconductor sensors

* Not yet issued with the new code in this series of handbooks.
** New handbook in this series; will be issued shortly.

iv January 1991



DISPLAY COMPONENTS

This series of data handbooks comprises:

code handbook title
DCO1 Colour display components

Colour TV Picture Tubes and Assemblies

Colour Monitor Tube Assemblies
DC02 Monochrome monitor tubes and deflection units
DCO03 Television tuners, coaxial aerial input assemblies
DC04 Loudspeakers
DCO05 Flyback transformers, mains transformers and

general-purpose FXC assemblies

August 1990



PASSIVE COMPONENTS

This series of data handbooks comprises:

current  NW 1 andbook title

code code

c14 PAO1 Electrolytic capacitors; solid and non-solid
c1n PA02 Varistors, thermistors and sensors

C12 PAO3 Potentiometers and switches

c?7 PAO4 Variable capacitors

C22 PAO5*  Film capacitors

C15 PAO6 Ceramic capacitors

Cc9 PAQO7*  Piezoelectric quartz devices

Cc13 PA08 Fixed resistors

* Not yet issued with the new code in this series of handbooks.

vi September 1990 (



PROFESSIONAL COMPONENTS

This series of data handbooks comprises:

eurrent  NeW L andbook title
code code
T3 PCO1 High-power klystrons and accessories
T5 PC02*  Cathode-ray tubes
T6 PC03*  Geiger-Miiller tubes
T9 PC04 Photo multipliers
T10 PCO5 Plumbicon camera tubes and accessories
TN PC06 Circulators and Isolators
T12 PCO7 Vidicon and Newvicon camera tubes and deflection units
T13 PCO08 Image intensifiers
T15 PC09 Dry-reed switches
PC11 Solid state image sensors and peripherals integrated circuits
T9 PC12*  Electron multipliers

* Not yet issued with the new code in this series of handbooks.

October 1990
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MAGNETIC PRODUCTS

This series of data handbooks comprises:

current new

ste cude handbook title

c4} MAO1  Soft Ferrites

Cc5
C16 MAO2  Permanent magnet materials
C19 MAO3* Piezoelectric ceramics

* Not yet issued with the new code in this series of handboeks.

viii

March 1991



LIQUID CRYSTAL DISPLAYS

i Ml handbook title
code code
S14 LCDO01 Liquid Crystal Displays and driver

ICs for LCDs

July 1990
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Philips — a worldwide company

Argentina: PHILIPS ARGENTINA S.A., Div. Philips Components,
Vedia 3892, 1430 BUENOS AIRES, Tel. (01) 541-4261.

Australia: PHILIPS COMPONENTS PTY Ltd, 34 Waterloo Road,
NORTH RYDE NSW 2113, Tel. (02) 805 4455. Fax. (02) 8054466.

Austria: OSTERREICHISCHE PHILIPS INDUSTRIE G.m.b.H.,

UB Bauelemente, Triester Str. 64, 1101 WIEN,
Tel.(0222) 60 101-820.

Belgium: N.V PHILIPS PROF. SYSTEMS — Components Div.,
80Rue Des Deux Gares, B-1070 BRUXELLES, Tel. (02)5256 111.

Brazil: PHILIPS COMPONENTS (Active Devices & LCD)

Rua do Rocia 220, SAO PAULO-SP, CEP 4552, P.O. Box 7383,
CEP 01051, Tel. (011) 829-1166. Fax. (011)459-8282. PHILIPS
COMPONENTS (Passive Devices & Materials) Av. Francisco
Monteiro 702, RIBEIRAO PIRES-SP, CEP 09400,
Tel.(011)459-8211.

Canada: PHILIPS ELECTRONICS LTD., Philips Components,

601 Milner Ave., SCARBOROUGH, Ontario, M1B 1M8,
Tel.(416) 292-5161. (IC Products) PHILIPS COMPONENTS —
Signetics Canada LTD., 1 Eva Road, Suite 411, ETOBICOKE,
Ontario, M9C 475, Tel.(416)626-6676.

Chile: PHILIPS CHILENA S.A., Av. Santa Maria 0760, SANTIAGO,
Tel.(02)773816.

Colombia: IPRELENSO LTDA., Carrera 21 No. 56-17, BOGOTA, D.E.,
P.O. Box 77621, Tel.(01) 24976 24.

Denmark: PHILIPS COMPONENTS A/S, Prags Boulevard 80,
PB1919, DK-2300 COPENHAGEN S, Tel.01-641133.

Finland: PHILIPS COMPONENTS, Sinikalliontie 3,

SF-2630 ESPOO, Tel. 368-0-50261.

France: PHILIPS COMPOSANTS, 117 Quai du Président Roosevelt,
92134 ISSY-LES-MOULINEAUX Cedex, Tel.(01)40938000,
Fax.01 40938692.

Germany: PHILIPS COMPONENTS UB der Philips G.m.b.H.,
Burchardstrasse 19, D-2 HAMBURG 1, Tel. (040) 3296-0,
Fax.040 32969 12.

Greece: PHILIPS HELLENIQUE S.A., Components Division, No. 15,
25th March Street, GR 17778 TAVROS,
Tel.(01)4894339/4894911.

Hong Kong: PHILIPS HONG KONG LTD., Components Div.,

15/F Philips Ind. Bldg., 24-28 Kung Yip St., KWAI CHUNG,
Tel.(0)-4245121. Fax.0 4806960.

India: PEICO ELECTRONICS & ELECTRICALS LTD., Components
Dept., Shivsagar Estate 'ABlock, P.O. Box 6598,

254-D Dr. Annie Besant Rd., BOMBAY — 40018,
Tel.(022)4921500-4921515. Fax.022 494 19063.

Indonesia: P.T. PHILIPS-RALIN ELECTRONICS, Components Div.,
Setiabudi |l Building, 6th Fl., Jalan H.R. Rasuna Said
(P.O. Box 223/KBY) Kuningan, JAKARTA 12910, Tel. (021) 5179 95.

Ireland: PHILIPS ELECTRONICS (IRELAND) LTD., Components
Division, Newstead, Clonskeagh, DUBLIN 14, Tel. (01)693355.

Italy: PHILIPS S.p.A., Philips Components, Piazza IV Novembre 3,
1-20124 MILANO, Tel.(02)6752.1, Fax.02 675226 42.

Japan: PHILIPS JAPAN LTD., Components Division,

Philips Bldg 13-37, Kohnan 2-chome, Minato-ku, TOKYO 108,
Tel.(03)813-3740-5028. Fax.03 81337400570.

Korea (Republic of): PHILIPS ELECTRONICS (KOREA) LTD.
Components Division, Philips House, 260-199 Itaewon-dong,
Yongsan-ku, SEOUL, Tel.(02) 794-5011.

Malaysia: PHILIPS MALAYSIA SDN BHD, Components Div.,

3 Jalan SS15/2A SUBANG, 47500 PETALING JAYA,
Tel.(03)7345511.

Mexico: PHILIPS COMPONENTS, Paseo Triunfo de la Republica,
No 215 Local 5, Cd Juarez CHI HUA HUA 32340 MEXICO
Tel.(16) 18-67-01/02.

Netherlands: PHILIPS NEDERLAND B.V., Marktgroep Philips
Components, Postbus 90050, 5600 PB EINDHOVEN,
Tel.(040) 7837 49.

New Zealand: PHILIPSNEWZEALAND LTD., Components Division,

110 Mt. Eden Road, C.P.O. Box 1041, AUCKLAND, Tel. (09) 605-914.

Norway: NORSK A/S PHILIPS, Philips Components, Box 1,
Manglerud 0612, OSLO, Tel.(02) 7410 10.

Pakistan: PHILIPS ELECTRICAL CO. OF PAKISTAN LTD.,

Philips Markaz, M.A. Jinnah Rd., KARACHI-3, Tel.(021) 7257 72.

Peru: CADESA, Carretera Central 6.500, LIMA 3, Apartado 5612,
Tel.51-14-350059.

Philippines: PHILIPS ELECTRICAL LAMPS INC. Components Div.,
106 Valero St. Salcedo Village, P.O. Box 911, MAKATI,

Metro MANILA, Tel. (63-2) 810-0161. Fax.632 817 3474.

Portugal: PHILIPS PORTUGUESA S.AR.L., Av. Eng. Duarte
Pacheco 6, 1009 LISBOA Codex, Tel.(019)6831 21.

Singapore: PHILIPS SINGAPORE, PTE LTD., Components Div.,
Lorong 1, Toa Payoh, SINGAPORE 1231, Tel. 3502 000.

South Africa: S.A. PHILIPS PTY LTD., Components Division,
195-215 Main Road, JOHANNESBURG 2000, P.O. Box 7430,
Tel.(011)470-6434. Fax.(011)47054 94.

Spain: PHILIPS COMPONENTS, Balmes 22, 08007 BARCELONA,
Tel.(03)301 63 12. Fax.03 3014243.

Sweden: PHILIPS COMPONENTS, A.B., Tegeluddsvagen 1, S-11584
STOCKHOLM, Tel. (0)8-78.21000.

Switzerland: PHILIPS A.G., Components Dept.,

Allmendstrasse 140-142, CH-8027 ZURICH, Tel.(01) 48822 11.

Taiwan: PHILIPS TAIWAN LTD., 581 Min Sheng East Road,

P.O. Box 22978, TAIPEI 10446, Taiwan, Tel.886-2-509 76 66.
Fax.886 2 5005899.

Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD., 283 Silom
Road, P.0. Box 961, BANGKOK, Tel. (02) 233-6330-9.

Turkey: TURK PHILIPSTICARETA.S., Philips Components, Talatpasa
Cad. No. 5, 80640 LEVENT/ISTANBUL, Tel.(01) 17927 70.

United Kingdom: PHILIPS COMPONENTS LTD., Mullard House,
Torrington Place, LONDON WC1E 7HD.

United States: (Colour picture tubes — Monochrome & Colour
Display Tubes) PHILIPS DISPLAY COMPONENTS COMPANY,
1600 Huron Parkway, P.O. Box 963, ANN ARBOR,

Michigan 48106, Tel. 313/996-9400. Fax. 313 7612886. (IC
Products) PHILIPS COMPONENTS — Signetics, 811 East Arques
Avenue, SUNNYVALE, CA 94088-3409, Tel. (408)991-2000.
(Passive Components, Discrete Semiconductors, Materials and
Professional Components & LCD) PHILIPS COMPONENTS,
Discrete Products Division, 2001 West Blue Heron Bivd.,

P.O. Box 10330, RIVIERA BEACH, Florida 33404,
Tel.(407)881-3200.

Uruguay: PHILIPS COMPONENTS, Coronel Mora 433,
MONTEVIDEQ, Tel.(02) 70-4044.

Venezuela: MAGNETICAS.A,, Calle 6, Ed. Las Tres Jotas, CARACAS
1074A, App. Post. 78117, Tel.(02) 241 7509.

Zimbabwe: PHILIPS ELECTRICAL (PVT) LTD.,

62 Mutare Road, HARARE, P.O. Box 994, Tel.47211.

For all other countries apply to: Philips Components, Strategic
Accounts and International Sales, P.O. Box 218,

5600 MD EINDHOVEN, The Netherlands, Telex 35000 phtenl,

Fax. +31-40-723753

ADS86 ©) Philips Export B.V. 1991

All rights are reserved. Reproduction in whole or in part is prohibited
without the prior written consent of the copyright owner.

The information presented in this document does not form part of any
quotation or contract, is believed to be accurate and reliable and may
be changed without notice. No liability will be accepted by the pub-
lisher for any consequence of its use. Publication thereof does not con-
vey nor imply any license under patent-or other industrial or intellectual
property rights.

Printed in The Netherlands 9398178 10011

Philips Components

PHILIPS

PHILIPS




