Ferroxcube
|

Ferrite materials survey

Soft Ferrites

LY
bk

e —— -

CBW629

2008 Sep 01 58



Ferroxcube

Soft Ferrites

Ferrite materials survey

Properties specified in this section are related to room temperature (25 °C) unless otherwise stated.
They have been measured on sintered, non ground ring cores of dimensions 025 x 15 x 10 mm which are not subjected to
external stresses. Products generally comply with the material specification. However, deviations may occur due to shape,
size and grinding operations etc. Specified product properties are given in the data sheets or product drawings.

Ferrite material survey

MAIN FREQUENCY Hi Beat (TT) T P FERRITE | AVAILABLE
APP'I&E?S\TlON R(',‘\\All\_l'%E MATERIAL | . 25', oc (lé;tof)i/(; ) (08) @m) TYPE CORE SHAPES
Telecom filters 3B46 3800 =545 > 255 =10 Mnzn | RM, P, PT, PTS, EP,
Proximity sensors " 7 3B7 2300 = 440 >170 | =1 Mnzn FEQMF;EB?LEHR’ RMI,
02-2 3D3 750 =380 > 200 = Mnzn
<0.2 3H3 2000 =360 > 160 = Mnzn
Wideband signal 3E27 6000 =430 > 150 =05 Mnzn |RM, P, PT, PTS, EP,
gi?ssefot;gqnesrf%rmers 3E28 4000 =440 2145 = MnZn Era/rl;; EEXRE/I/I
Delay lines 3E5 10000 =380 >125 =05 Mnzn | RM/ILP, Toroids
3E55 10000 =370 > 100 =0.1 Mnzn
3E6 12000 =390 >130 =0.1 Mnzn
3E7 15000 =390 >130 =01 MnZn | Toroids
3E8 18000 =380 > 100 =0.1 Mnzn
3E9 20000 =380 > 100 =0.1 Mnzn
Line output <0.2 3C30 2100 =500 > 240 = Mnzn |UR
transformers (LOT) 753 3C34 2100 =500 >240 | = Mnzn
Power transformers | < 0.2 3csl 2700 =450 >210 = Mnzn | E, El, Planar E, EC,
Power ducors |55 Taca0 | ame | =0 | =20 | =5 | wen |SDELEIDER
transformers and <0.3 3C91 3000 =470 > 220 = MnZn RM/ILP, P, P/I, PT,
inductors <02 3co2 1500 =520 | 2280 | = MnZn_| Toroide (Gapned),
<03 3C93 1800 =500 > 240 = Mnzn | Bobbin cores
<03 3C94 2300 =470 > 220 = Mnzn
<03 3C95 3000 =530 >215 = Mnzn
<0.4 3C96 2000 =500 > 240 = Mnzn
02-05 3F3 2000 =440 > 200 = Mnzn
05-1 3F35 1400 =500 > 240 =10 Mnzn
1-2 3F4 900 =410 > 220 =10 Mnzn
1-2 3F45 900 =420 > 300 =10 Mnzn
2-4 3F5 650 =380 > 300 =10 Mnzn
4-10 4F1 80 =320 > 260 =10° Nizn
Wideband 10 - 100 3B1 900 =380 > 150 =0.2 Mnzn | BD, BDW, BDS,
EMI-suppression 1-30 351 4000 =400 > 125 = Mnzn MLS, CMS, Cable
Wideband shields, Rods,
transformers 30 - 1000 3s3 350 =320 > 225 = 10% MnZn | Toroids, WBS,
Balun transformers | 10 — 300 354 1700 =320 > 110 =103 Mnzn |WBC
1-30 3S5 3800 =545 > 255 =10 Mnzn
30 - 1000 4A11 850 =340 > 125 =10° Nizn
10 - 300 4A15 1200 =350 > 125 =10° Nizn
10 - 300 4A20 2000 =260 > 100 =10° Nizn
30 - 1000 4B1 250 = 3600 > 250 =10° Nizn
50 — 1000 4C65 125 =380 > 350 =10° Nizn
30 - 1000 452 850 =340 > 125 =10° Nizn
30 - 1000 4s3 250 = 3600 > 250 =10° Nizn
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Ferroxcube

Soft Ferrites

Ferrite materials survey

MAIN FREQUENCY ) Bsat (MT) T FERRITE AVAILABLE
APPLICATION || RANGE | WATERIAL | g | 2025°C | €y | (am) | TvoE | coResHapes
EMI-filters 3C11 4300 =390 > 125 = MnZn Toroids
g:g;g;sate g 3E25 6000 =390 2125 | =05 Mnzn |EELU
chokes 3E26 7000 =430 >155 =05 MnZn
3E5 10000 =380 >125 =05 MnZn
3E6 12000 =390 >130 =0.1 MnZn
4A11 850 =340 >125 =10° Nizn
HF Tuning <1 3B1 900 =380 > 150 =0.2 MnZn Rods, Tubes,
<2 3D3 750 =380 2200 | = Mnzn | Wideband chokes
<5 4B1 250 = 3600 > 250 =10° Nizn
<5 4B2 250 = 3601 >335 =10° Nizn
<20 4C65 125 =380 >350 =10° Nizn
<50 4D2 60 = 250 > 400 =10° Nizn
<200 4E1 15 = 2200 > 500 =10° Nizn
magnetic regulators | < 0.2 3R1 800 =410 > 230 =103 MnZn Toroids
absorber tiles <1000 4S60 2000 =260 > 100 =10° NiZn Tiles
scientific particle <10 4B3 300 = 4200 > 250 =10° Nizn | Large toroids
accelerators <100 4E2 25 = 3500 > 400 =10° NiZn Machined ferrite
: products
<10 am2 140 = 3100 > 200 =10° Nizn
<1 8C11 1200 =310 >125 =10° Nizn
<10 8C12 900 =260 >125 =10° Nizn
1. At 3000 A/m
2. At 10 KA/m
3. At 20 KA/m
Iron powder material grade survey
IRON " Bsat (rr:T) MAXIMUM OPERATING MAIN AVAILABLE
POWDER at 25 °C at 25 °C TEMPERATURE APPLICATION CORE SHAPES
MATERIAL (3000 A/m) (°C) AREA
2P40 40 950 140 EMI-suppression Toroids
2P50 50 1000 140 Output inductors
2P65 65 1150 140
2P80 80 1400 140
2P90 90 1600 140
Typical mechanical and thermal properties
PROPERTY MnzZn FERRITE NiZn FERRITE UNIT
Young's modules (90 to 150) x 103 (80 to 150) x 10° N/mm?
Ultimate compressive strength 200 to 600 200 to 700 N/mm?
Ultimate tensile strength 20to 65 30 to 60 N/mm?
Vickers hardness 600 to 700 800 to 900 N/mm?
Linear expansion coefficient (10t0 12) x 1078 (710 8)x 1078 K1
Specific heat 700 to 800 750 kgt x K
Heat conductivity (3.5t05.0) x 1073 (351t05.0)x 1073 Jmm st x K™t
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Ferroxcube

Soft Ferrites

Ferrite materials survey

RESISTIVITY

Ferrite is a semiconductor with a DC resistivity in the

crystallites of the order of 10 Qm for a MnZzn type ferrite,

and about 30 Qm for a NiZn ferrite.

Since there is an isolating layer between the crystals, the
bulk resistivity is much higher: 0.1 to 10 Qm for MnZn
ferrites and 10% to 108 Qm for NizZn and Mgzn ferrites.

This resistivity depends on temperature and measuring
frequency, which is clearly demonstrated in

Tables 1 and 2 which show resistivity as a function of
temperature for different materials.

Table 1 Resistivity as a function of temperature of a
MnZzZn-ferrite (3C94)

TEMPERATURE RESISTIVITY
(°C) (Qm)
-20 =10
0 =7
20 =4
50 =2
100 =1

Table 2 Resistivity as a function of temperature of a
NizZn-ferrite (4C65)

TEMPERATURE RESISTIVITY
(°C) (Qm)
0 =5.10"
20 =10’
60 =10°
100 =10°

At higher frequencies the crystal boundaries are more or
less short-circuited by heir capacitance and the measured

resistivity decreases, as shown in Tables 3 and 4.

Table 3 Resistivity as function of frequency for

MnZn ferrites

FREQUENCY RESISTIVITY
(MHz) (Qm)
0.1 =2
1 =0.5
10 =0.1
100 =0.01
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Table 4 Resistivity as function of frequency for

NiZn ferrites

FREQUENCY RESISTIVITY
(MHz) (Qm)
0.1 =10°
1 =5.10*
10 =10*
100 =10°
PERMITTIVITY

The basic permittivity of all ferrites is of the order of 10.
This is valid for MnZn and NiZn materials. The isolating
material on the grain boundaries also has a permittivity of
approximately 10. However, if the bulk permittivity of a
ferrite is measured, very different values of apparent
permittivity result. This is caused by the conductivity inside
the crystallites. The complicated network of more or less
leaky capacitors also shows a strong frequency
dependence.

Tables 5 and 6 show the relationship between permittivity
and frequency for both MnZn and Nizn ferrites.

Table 5 Permittivity as a function of frequency for
MnZn ferrites

FREQUENCY PERMITTIVITY
(MHz) (gn)
0.1 =2.10°
1 =10°
10 =5.10%
100 =10*

Table 6 Permittivity as a function of frequency for

NiZn ferrites

FREQUENCY PERMITTIVITY
(MH2) ()
0.001 =100
0.01 =50
1 =25
10 =15
100 =12
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Soft Ferrites Applications
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Fig.37 Pemeability as afunction of frequency of different materials.

no load current |—| 3C11 - 3£25 - 365 - 366 |

<500 kHz with load current  |——] 355 - 3¢90 - 3C92 - 373 |
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500 kHz to 3 MHz

INTERFERENCE
FILTER

3 MHz to 30 MHz

>30 MHz

Fig.38 Selection chart for materials used ininput filters.
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Ferroxcube

Material specification 3C11
3C11 SPECIFICATIONS
A medium permeability material mainly for use in
current compensated chokes in EMI-suppression VBW252
filters. 105 g
SYMBOL | CONDITIONS VALUE UNIT Hsts
Wi 25°C; <10 kHz; |4300 +20% 104
0.25mT — Hg
B 25 °C; 10 kHz; =390 mT s
1200 A/m y, N
100 °C; 10 kHz; |=230 / M|k
1200 A/m 108 £ —
AV
tand/y; | 25 °C; 100 kHz; [<20x 1076 7 \ ]
0.25 mT \ N
25°C; 300 kHz; |<200 x 1076 L
0.25 mT 10” 2 1
o DC; 25 °C =1 om 10 10 bootng 10
Tc 2125 °C
density = 4900 kg/m3
Fig.1 Complex permeability as
a function of frequency.
500 MBW254
—250C !
B —100 °C sci1
10000 e (mm)
3C11 400
Hi
7500 300
/ 200
5000 / //
L1
/ 100 / /
2500 /
oL ]
-25 0 25 50 50 250
H (A/m)
0
-50 50 150 1 (o) 250
Fig.2 Initial permeability as a
function of temperature. Fig.3 Typical B-H loops.
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Material specification

3C11

MBW255

104

3C11{

Hrev

103
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Fig.4

10 102 (am) 10°

Reversible permeability as a
function of magnetic field strength.
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Material specification 3E25

3E25 SPECIFICATIONS

A medium permeability material mainly for use in
gurrent compensated chokes in EMI-suppression 105 MBWO26
filters. 3E25H
Mg Mg
SYMBOL CONDITIONS VALUE UNIT
i 25 °C; <10 kHz; 6000 + 20% 104 = "
0.25mT — i
B 25 °C; 10 kHz; =390 mT AN
1200 A/m - :
100 °C; 10 kHz; =220 103 ' WA N
1200 A/m . ax
tand/y; 25°C; 100 kHz; <25 x 1076 \ Bg
0.25mT -
25 °C; 300 kHz; <200 x 1076 102 .
0.25 mT 1072 10~ 1t (MH) 120
p DC; 25 °C =0.5 Qm
Tc 2125 °C
density = 4900 kg/m3

Fig.1 Complex permeability as
a function of frequency.

MBWO029 MBWO011
20000 I 500 —o0c 1
3E25 B T o00e 3E25
I (mT)
400
15000 L
300 VY

10000
_ /

n ] 7
/

-50 50 150 250 -25 o 25 50 50 250
T(°0) H (Am)
Fig.2 Initial permeability as a
function of temperature. Fig.3 Typical B-H loops.
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Material specification 3E25
MBWO040 MBWO082
1o s 16000 Py
] = |z
= T=25°C 3E25
Hp
Hrev
12000
103
8000
—
2 \ = S\HS
\ ——
10 S N 2)s
N 4000 s
0.5ps
N
10 0
1 10 102 4 (am) 10° 0 100 200 300 A 400
B (mT)

Fig.4 Reversible permeability as a
function of magnetic field strength.

Fig.5 Pulse characteristics (unipolar pulses).

2008 Sep 01

101




3F3

Ferroxcube
Material specification
CBW443
8000 o
—100°C 3F3
Ha 104 CBWA477
3F3 1]
6000
Hrev
L — ™~
| — >——\ s N
4000 > 10
\
2000
102 \
N\
0
0 100 200 300 . 400
B (mT)
10
1 10 102 (am) 10°

Fig.5 Reversible permeability as a
function of magnetic field strength.

Fig.4 Amplitude permeability as
function of peak flux density.
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Fig.7 Specific power loss for several
frequency/flux density combinations

as a function of temperature.

Fig.6  Specific power loss as a function of peak
flux density with frequency as a parameter

121
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Material specification 3F3

3F3 SPECIFICATIONS

A medium frequency power material for use in power
and general purpose transformers at frequencies of 104 CBWAS1
0.2 - 0.5 MHz. 3F34
s s | — v
SYMBOL CONDITIONS VALUE UNIT calEE LN
i 25 °C; <10 kHz; 2000 +20% 103 ! i
0.25mT —\
B \
Ha 100 °C; 25 kHz; = 4000 I K1
200 mT ;
B 25°C; 10 kHz; =440 mT 102 i
1200 A/m . A
100 °C; 10 kHz; =370 x
1200 A/m —
Py 100 °C; 100 kHz; <80 kw/m3 10 L
100 mT 107 1 10§ (wHy 107
100 °C; 400 kHz; <150
50 mT
p DC; 25 °C =2 Qm
T =200 °C
c - 3 Fig.1 Complex permeability as
density =4750 kg/m a function of frequency.
5000 CBWA455 500 MBWO15
‘ —250C ‘
s 3rs B —100°C 33
i / (mT)
4000 P 400 =T
=]
3000 300 / / |
2000 200 / //
LT
1000 100 / /
/]
0 SN/AN|

-50 50 150 250 -25 0 25 50 50 250
T (O H (Am)
Fig.2 Initial permeability as a
function of temperature. Fig.3 Typical B-H loops.
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Material specification 4A11
4A11 SPECIFICATIONS
Medium permeability NiZn ferrite for use in wideband
EMI-suppression (30 - 1000 MHz) as well as RF . MBW309
wideband and balun transformers. 10 AT
Mg M
SYMBOL | CONDITIONS VALUE UNIT se
Ui 25°C; <10 kHz; |850 +20% 10315
0.25mT
B 25 °C; 10 kHz; =340 mT 7 o m
1200 A/m ; el
100 °C; 10 kHz; =230 , / "
1200 A/m W =N
tand/y; 25°C; 1 MHz; <100 x 1076
0.25mT
25°C; 3 MHz; <1000 x 1076 A
0.25mT 10 2
p DC; 25 °C =10 om 10 ! 10 f g 10
Tc 2125 °C
density =5100 kg/m3
Fig.1 Complex permeability as
a function of frequency.
MBWE10 500 MBW311
2000 —250C I
4A‘11 B —100 °C 4ALL
M (mT)
400
1500
=TT |
S 300
L1 T 7d
1000 B
L \ 200 =
e \
500 \ 100 / // /
0 N/l
250 50 15 1 og 250 -50 o 50 100 5ooH (A/m)lOOO
Fig.2 Initial permeability as a
function of temperature. Fig.3 Typical B-H loops.
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Material specification 4C65
4C65 SPECIFICATIONS
Low permeability NiZn ferrite for use in RF tuning,
wideband and balun transformers. 102 MBWO74
4C65 1]
SYMBOL | CONDITIONS VALUE UNIT Mg M
i 25°C; <10 kHz; | 125 +20% - Hs
0.25mT 102 NN
B 25°C; 10 kHz; =380 mT =
3000 A/m : -
100 °C; 10 kHz; |=340 H sl
3000 A/m 10 3 \
tand/y; 25°C; 3 MHz; <80 x 1078 ,' At
0.25mT n \
25°C; 10 MHz; [<130x107% v
0.25mT N
p DC; 25°C =10° Qm 1 10 102 £ (MHz) 10°
Tc =350 °C
density = 4500 kg/m3
Fig.1 Complex permeability as
a function of frequency.
MBWO76 MBWO75
500 4C65 500 —25°%C 4C65
s B —100°C
i (mT)
400 400
/,——/-7——_
|
300 300 I A
/] —
200 200 / //
//
100 100 //
0 \ . /I
-50 0 100 300 oy 500 200 O 200 400 2000 4000
T (°C) H (A/m)
Fig.2 Initial permeability as a
function of temperature. Fig.3 Typical B-H loops.
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Material specification 4C65
103 MBWO091 I‘VIBWOSO
4C65 200 =10 kHz 4C65
T=25°C
Hp
Hrev
150
102 / 4\\
~ N
0.lps | 0.2 u‘s\
100
[ls Hs \ ‘2 .
- 1lps
10
50
1
0
10 102 10° y (am) 10° 0 50 100 150, 20

Fig.4 Reversible permeability as a
function of magnetic field strength.

Fig.5 Pulse characteristics (unipolar pulses).
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Ferrite toroids TN14/9/5

RING CORES (TOROIDS)

Effective core parameters 146204

SYMBOL PARAMETER VALUE | UNIT

S(/A) core factor (C1) 2.84 mm~1

Ve effective volume 430 mm3

le effective length 35 mm

Ae effective area 12.3 mm2 ]

m mass of core =21 |g TT8.2:0.350=—

~ coating PA11
Coating =03) i
|

The cores are coated with polyamide 11 (PA11), flame § 1 55
retardant in accordance with “UL 94V-2"; UL file number Z ‘ 03
E 45228 (M). The colour is white. I
Maximum operating temperature is 160 °C.

|solation Vo|tage Dimensions in mm.

DC isolation voltage: 1500 V. Fig.1 TN14/9/5 ring core.
Contacts are applied on the edge of the ring core, which is

also the critical point for the winding operation.

Ring core data

GRADE (nA||_‘|) Y TYPE NUMBER

4C65 55+ 25% =125 TN14/9/5-4C65
4A11 310 £ 25% =700 TN14/9/5-4A11
3R102 - =800 TN14/9/5-3R1

3F3 790 + 25% =1800 TN14/9/5-3F3

3C90 1015+ 25% =2300 TN14/9/5-3C90
3C11 1900 + 25% =4300 TN14/9/5-3C11
3E25 2430 £ 30% =5500 TN14/9/5-3E25

1. Old permeability specification maintained.
2. Due to the rectangular BH-loop of 3R1, inductance values strongly depend on the magnetic state of the ring core and measuring
conditions. Therefore no A, value is specified. For the application in magnetic amplifiers A_ is not a critical parameter.

WARNING

Do not use 3R1 cores close to their mechanical resonant frequency. For more information refer to “3R1” material
specification in this data handbook.

Properties of cores under power conditions

B (mT) at CORE LOSS (W) at
GRADE H = 250 A/m; f = 25 kHz; f = 100 kHz; f = 400 kHz;
f = 25 kHz; B =200mT; B =100 mT; B=50mT;
T=100°C T=100°C T=100°C T=100°C
3C90 >320 <0.048 <0.048
3F3 >320 <0.05 <0.08
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Ferrite toroids TX14/9/5

RING CORES (TOROIDS)

Effective core parameters «——14.25+0.4 —»|
SYMBOL PARAMETER VALUE | UNIT

S(/A) core factor (C1) 2.84 mm~1

Ve effective volume 430 mm3

le effective length 35 mm

Ae effective area 12.3 mm?2

m mass of core =21 g

) —»| 8.75+0.35 |=—

Coating
The cores are_coated with epoxy, _ﬂame retardant in (0.12)  coating EPOXY
accordance with “UL 94V-0"; UL file number E 228348. i
The colour is white. 7 ?

Maximum operating temperature is 200 °C. T [Z } Z fg%
Isolation voltage T wewoss 4

DC isolation voltage: 1500 V.
Contacts are applied on the edge of the ring core, which is
also the critical point for the winding operation.

Ring core data

Dimensions in mm.

Fig.1 TX14/9/5 ring core.

AL
GRADE (nH) W TYPE NUMBER
3E5 3760 £ 30% =8500 TX14/9/5-3E5
3E6 EX 4415 + 30% =10000 TX14/9/5-3E6
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Ferrite toroids TN23/14/7

RING CORES (TOROIDS)

Effective core parameters

SYMBOL PARAMETER VALUE | UNIT T 287200 ==
S(/A) core factor (C1) 1.81 mm~1
Ve effective volume 1722 mms3 q
le effective length 55.8 mm a
Ae effective area 30.9 mm?2 r
m mass of core =84 g — §
. —>113.140.6 l=— d
Coating
) E!
The cores are coated with polyamide 11 (PA11), flame (s0.3) ~ coating PA11 t
retardant in accordance with “UL 94V-2"; UL file number i . a
E 45228 (M). ! | 7.5
The colour is white. 4 | L) =%
Maximum operating temperature is 160 °C. " cawso7
Isolation voltage
DC isolation voltage: 2000 V. Dimensions in mm.
Contacts are applied on the edge of the ring core, which is Fig.1 TN23/14/7 ring core.
also the critical point for the winding operation.
GRADE At i TYPE NUMBER
(n H) pl
4C65 87 + 25% =125 TN23/14/7-4C65
4A11 486 + 25% =700 TN23/14/7-4A11
3R102 - =800 TN23/14/7-3R1
3F3 1250 +25% =1800 TN23/14/7-3F3
3C90 1600 + 25% = 2300 TN23/14/7-3C90
3C11 K3 3000 + 25% = 4300 TN23/14/7-3C11
3E25 3820 + 25% =5500 TN23/14/7-3E25

1. Old permeability specification maintained.
2. Due to the rectangular BH-loop of 3R1, inductance values strongly depend on the magnetic state of the ring core and measuring
conditions. Therefore no A, value is specified. For the application in magnetic amplifiers A_ is not a critical parameter.

WARNING

Do not use 3R1 cores close to their mechanical resonant frequency. For more information refer to “3R1” material
specification in this data handbook.
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Ferrite toroids

TN25/15/10

RING CORES (TOROIDS)

Effective core parameters

SYMBOL PARAMETER VALUE | UNIT
S(/A) core factor (C1) 1.23 mm~1
Ve effective volume 2944 mm3
le effective length 60.2 mm
Ae effective area 48.9 mm?2
m mass of core =15 g
Coating

The cores are coated with polyamide 11 (PA11), flame
retardant in accordance with “UL 94V-2"; UL file number
E 45228 (M).

The colour is white.
Maximum operating temperature is 160 °C.

Isolation voltage

DC isolation voltage: 2000 V.
Contacts are applied on the edge of the ring core, which is
also the critical point for the winding operation.

Ring core data

(=0.3)

[e— 25.8 0.7 —»

—»114.0 +0.6 l=—

coating PA11

1

Dimensions in mm.

10.
+0.

6
5

Fig.1 TN25/15/10 ring core.

AL
GRADE (nh) i TYPE NUMBER
3F3 1840 + 25% =1800 TN25/15/10-3F3
3C90 2350 +25% = 2300 TN25/15/10-3C90
3C11 4400 + 25% = 4300 TN25/15/10-3C11
3E25 5620 + 25% =5500 TN25/15/10-3E25
Properties of cores under power conditions
B (mT) at CORE LOSS (W) at
GRADE H =250 A/m; f =25 kHz; f =100 kHz; f = 400 kHz;
f =25 kHz; B =200 mT; B =100 mT; B =50mT,;
T=100°C T=100°C T=100°C T=100°C
3C90 2320 <0.33 <0.33 -
3F3 2320 - <0.32 <0.56
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Ferrite toroids

TX25/15/10

RING CORES (TOROIDS)

Effective core parameters

SYMBOL PARAMETER VALUE | UNIT
S(/A) core factor (C1) 1.23 mm~1
Ve effective volume 2944 mm3
le effective length 60.2 mm
Ae effective area 48.9 mm?2
m mass of core =15 g
Coating

The cores are coated with epoxy, flame retardant in

accordance with “UL 94V-0"; UL file number E 228348.
The colour is white.
Maximum operating temperature is 200 °C.

Isolation voltage

DC isolation voltage: 2000 V.
Contacts are applied on the edge of the ring core, which is
also the critical point for the winding operation.

Ring core data

—»| 1475+0.6 |=—

(0.12)  coating EPOXY

' ‘ i
T ; 104
Z 1 M?M : :.5

Dimensions in mm.

Fig.1 TX25/15/10 ring core.

AL
GRADE (nH) Wi TYPE NUMBER
3E5 8680 £+ 30% = 8500 TX25/15/10-3E5
3E6 E3 10200 + 30% =10000 TX25/15/10-3E6
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Ferrite toroids TN26/15/10

RING CORES (TOROIDS)

Effective core parameters

SYMBOL PARAMETER VALUE | UNIT -~ 26.840.7 — =

S(/A) core factor (C1) 1.08 mm~1

Ve effective volume 3360 mm3

le effective length 60.1 mm

Ae effective area 55.9 mm?2

m mass of core =17 g

N~ —
Coating —»13.5 +0.6 |=—
The cores are coated with polyamide 11 (PA11), flame (=03  coating PAL1
retardant in accordance with “UL 94V-2"; UL file number ‘ v
E 45228 (M). i )
: . | 10.6
The colour is white. \Z ‘ 05
Maximum operating temperature is 160 °C. ‘ —
CBW305 +

Isolation voltage
DC isolation voltage: 2000 V.
Contacts are applied on the edge of the ring core, which is Dimensions in mm.
also the critical point for the winding operation. Fig.1 TN26/15/10 ring core.

Ring core data

AL
GRADE (nh) i TYPE NUMBER
4A11 817 + 25% =700 TN26/15/10-4A11
3C90 2645 + 25% = 2300 TN26/15/10-3C90
3C11 5000 + 25% = 4300 TN26/15/10-3C11
3E25 6420 + 25% = 5500 TN26/15/10-3E25
1. Old permeability specification maintained.
Properties of cores under power conditions
B (mT) at CORE LOSS (W) at
GRADE H =250 A/m; f=25kHz; f =100 kHz;
f =25 kHz; B =200 mT; B =100 mT;
T=100°C T=100°C T=100°C
3C90 2320 <0.38 <0.38
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Ferroxcube

Ferrite toroids

TX36/23/10

RING CORES (TOROIDS)

Effective core parameters

SYMBOL PARAMETER VALUE | UNIT
S(/A) core factor (C1) 1.38 mm~1
Ve effective volume 5820 mms3
le effective length 89.7 mm
Ae effective area 64.9 mm?2
m mass of core =27 g
Coating

The cores are coated with epoxy, flame retardant in
accordance with “UL 94V-0"; UL file number E 228348.

The colour is white.

Maximum operating temperature is 200 °C.

Isolation voltage

DC isolation voltage: 2000 V.
Contacts are applied on the edge of the ring core, which is
also the critical point for the winding operation.

Ring core data

—»| 22.75%0.7

(012

coating EPOXY

‘ \
T 2 ; 7 10.42
Z i Z +05

Dimensions in mm.

MFWo087 [}

Fig.1 TX36/23/10 ring core.

GRADE (nA|'_'|) i TYPE NUMBER
4C65 112 + 25% =125 TX36/23/10-4C65
3C90 E3 2060 + 25% = 2300 TX36/23/10-3C90
3C81 2455 + 20% = 2700 TX36/23/10-3C81
3C11 3900 + 25% = 4300 TX36/23/10-3C11
3E27 4545 + 20% =5000 TX36/23/10-3E27
36 E3 9090 + 30% = 10000 TX36/23/10-3E6

Properties of cores under power conditions
B (mT) at CORE LOSS (W) at
GRADE H =250 A/m; f=25kHz; f =100 kHz;
f = 25 kHz; B =200 mT; B =100 mT;
T=100°C T=100°C T=100°C
3C90 2320 <0.64 <0.64
3C81 2320 <11 -
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Ferroxcube

Soft Ferrites

TX36/23/15

RING CORES (TOROIDS)

Effective core parameters

+—— 36.25 £ 0.9 —»|

SYMBOL PARAMETER VALUE | UNIT
S(/A) core factor (C1) 0.919 |mm™
Ve effective volume 8740 mms3
le effective length 89.7 mm
Ae effective area 97.5 mm?2
m mass of core =40 g
Coating

The cores are coated with epoxy, flame retardant in
accordance with “UL 94V-0"; UL file number E 228348.

The colour is white.

22.75+0.7

(0.12)  coating EPOXY

Maximum operating temperature is 200 °C. i ? [}
! 15.4
Isolation voltage % 1 %, t$'6
DC isolation voltage: 2000 V. ‘ cBwsss
Contacts are applied on the edge of the ring core, which is
also the critical point for the winding operation. Dimensions in mm.
Fig.1 TX36/23/15 ring core.
Ring core data
GRADE i TYPE NUMBER
4C65 170 + 25% =125 TX36/23/15-4C65
4A11 940 + 25% =700(1) TX36/23/15-4A11
3R102 =800 TX36/23/15-3R1
354 [ des | 2285 + 25% =1700 TX36/23/15-354
3F3 2420 + 25% =1800 TX36/23/15-3F3
3C90 3090 + 20% =2300 TX36/23/15-3C90
3C81 3670 + 20% =2700 TX36/23/15-3C81
3C11 5800 + 25% =4300 TX36/23/15-3C11
3E25 7390 + 25% =5500 TX36/23/15-3E25
3E27 [ des | 6800 + 20% =5000 TX36/23/15-3E27
3E5 11400 + 30% = 8500 TX36/23/15-3E5
3E6 13600 + 30% =10400 TX36/23/15-3E6

1. Old permeability specification maintained.
2. Due to the rectangular BH-loop of 3R1, inductance values strongly depend on the magnetic state of the ring core
and measuring conditions. Therefore no A, value is specified. For the application in magnetic amplifiers A, is not

a critical parameter.
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Ferroxcube

Soft Ferrites TX36/23/15

WARNING

Do not use 3R1 cores close to their mechanical resonant frequency. For more information refer to “3R1” material

specification in this data handbook.

Properties of cores under power conditions

B (mT) at CORE LOSS (W) at
GRADE H =250 A/m; f=25kHz; f =100 kHz, f =400 kHz,
f =25 kHz; B =200 mT, B =100 mT, B =50 mT,
T=100°C T=100°C T=100°C T=100°C
3cs8l 2320 <17 - -
3C90 2320 <0.96 <0.96 -
3F3 2320 - <0.95 <17
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