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International Stands

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FERRITE CORES -
GUIDE ON THE LIMITS OF SURFACE IRREGULARITIES -

Part 5: Planar-cores

FOREWORD

international co-operation on all questions concerning standardlzatlon in the ele
this end and in addition to other activities, IEC publishes International Stangd
Technical Reports, Publicly Available Specifications (PAS) and Guides
Publication(s)“). Their preparation is entrusted to technical committees; any
in the subject dealt with may participate in this preparatory work.
governmental organizations liaising with the IEC also participate in fkj

agreement between the two organizations.

The formal decisions or agreements of IEC on technical mattg
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

No liability shall attadc s dires mployees, servants or agents including individual experts and
members of its techpd 9 \ ational Committees for any personal injury, property damage or

AttentionN o o gsibility that some of the elements of this IEC Publication may be the subject of
~JEC'shaN not\e held responsible for identifying any or all such patent rights.

IEC 60424-5 has been prepared by IEC technical committee 51:

Magnetic components and ferrite materials.

This bilingual version, published in 2009-07, corresponds to the English version.

The text of this standard is based on the following documents:

FDIS Report on voting
51/947/FDIS 51/950/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

The French version of this standard has not been voted upon.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts of the IEC 60424 series, under the general title Ferrite cores — Guide on the
limits of surface irregularities, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
*+ amended.
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FERRITE CORES -
GUIDE ON THE LIMITS OF SURFACE IRREGULARITIES -

Part 5: Planar-cores

1 Scope

This part of IEC 60424 gives guidance on allowable limits of surface irregularities applicable

standard cores. Therefore the concept of fixed reference dimersion
of crack limits yield crack lengths which are not acceptab}é for this

ore difficult. A single chip of
the core set. Therefore this

only the edition cited applies. For undated references, the latest edition
ent (including any amendments) applies.

For dated references
of the referenced™doc

IEC 60424-1, Ferrite cores — Guide on the limits of surface irregularities — Part 1: General
specification

IEC 62317-9, Ferrite cores — Dimensions — Part 9: Planar cores
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3 Limits of surface irregularities

3.1 Chips and ragged edges

311 Chips and ragged edges on the mating surfaces (see Figures 1, 2 and 3)

Mating surfaces

IEC 361/09

Cc2

Wire slot area

Ragged edges
IEC 362/09

Figure 3 — Chip location for low profile ER-core

Areas of the chips located on the mating surfaces (C1 and C1’ irregularities in Figures 1, 2
and 3) shall not exceed the following limits:

— the cumulative area of the chips shall be less than 4 % of the relevant mating surface. The
mating surface of each outer leg and centre post is considered separately; the allowable
areas are rounded to the figures in Table 4 (Area and length reference for visual

inspection) and the minimum allowable area is taken as 0,5 mm?2 to be distinguishable to
the naked eye;
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3.1

The core sizes given in Tables 1, 2 and 3 corresp
and area and length reference for visual inspecti

the total area of all chips on all mating surfaces shall not exceed the value given for
“overall chipping on the mating surface” in Tables 1, 2 or 3;

the total length of the ragged edges shall be less than 25 % of the perimeter of the
relevant mating surface.

.2 Chips and ragged edges on other surfaces

the allowable chipping areas are doubled as compared to the limits for the whole mating
surfaces (see Table 1 for planar EL-cores, Table 2 for low profile E-cores, Table 3 for low
profile ER-cores);

the total length of the ragged edges shall be less than 25 % of the perfimeterof the smaller
adjoining surface;

(C2 irregularity in Figures 2 and 3).

Table 1 — Allowable a@t&

/A
Chipping on mating (|Chipping on_mating A
Core size surface of one outer\ su e of cent >0vrt:lraatlilnchslz;:1::3eon Other surfaces
N

EL 11 x 2,0 [\\&\5‘ O\ \0,5) 1,5 3,0

EL 11 x 3,0 K O\g \0,5 1,5 3,0

EL 13 x 2,2 \/ & O,%\ 1,0 2,0 4,0

EL 13 x 3,2 N \/\ 1,0 2,0 4,0

EL 15,5 x 2,9 \ \&\5\/ 1,0 2,0 4,0

EL 15,5 ><4,4< \ O,SS 1,0 2,0 4,0

EL 18 xg/?\\ N \ 1,\)/ 2,0 4,0 8,0

EL 18 x b\\ \/ 1,0 2,0 4,0 8,0

EL 20 x 3,8 > 1,0 2,0 4,0 8,0
EL 20 x 5,8 1,0 2,0 4,0 8,0
EL 22 x 4,0 1,5 2,5 5,5 11,0
EL 22 x 6,0 1,5 2,5 5,5 11,0
EL 25x 4,3 1,5 3,5 6,5 13,0

EL 25 x 6,3 1,5 3,5 6,5 13,0
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Table 2 — Allowable areas of chips in mm2 for low profile E-core

Chipping on mating |Chipping on mating I
Core size surface of one outer | surface of centre Ov;;at:Lchslﬂr:fl:geon Other surfaces
leg post 9
E14x3,5x%x5 0,5 0,5 1,5 3,0
E18x4x10 1,0 1,5 3,5 7,0
E22x6x16 1,5 3,0 6,0 12,0
E 32x6x20 2,5 5,0 10,0 20,0
E 38 x 8 x 25 3,5 8,0 15,0 /1 30,0
E 43 x 10 x 28 4,5 9,0 18,0 /\\ 36,0
E 58 x 11 x 38 6,0 12,5
E 64 x 10 x 50 10,0 20,0
E 102 x 20 x 38 12,5 20,0

Table 3 — Allowable areas of chlps in

Core size

Chipping on matin<
surface of one outer

leg

Chippidg o atlng
surface of centre
N\ ost

Overall|chipping on
matjing surface

Other surfaces

ER9,5%25x%5 0,5 1,5 3,0
ER11x2,5x6 (\b\i/\ \®5\> 1,5 3,0
ER13x3x9 \ ~ 1,0 2,0 4,0
ER 14,5x3x 7 k \/})\Q \ \1,0 2,0 4,0
ER 18 x 3 x 10 Q < €\ 1,0 2,0 4,0
ER20x6x14 \/\1\ \/\ /20 5,0 10,0
ER 23 x 3,6 x 13 < \\/ 2,0 4,0 8,0
ER 23 x 5 x 1@/\ \ 1,% 2,0 4,0 8,0
ER 25 x 635 \ N4 3,0 6,0 12,0
ER30x 8 2\ ) 2,5 4,0 9,0 18,0
ER 32 x 5 x 21 \ 2,0 4,0 8,0 16,0
ER 32 x 6 x 25 2,5 5,0 10,0 20,0
ER 35 x 10 x 26 3,5 7,0 14,0 28,0
ER 40 x 10 x 28 4,0 7,0 15,0 30,0
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Table 4 — Area and length reference for visual inspection

Area A B C D E Area A B C D E

0,5mm? | e - - - L 12,5mm? . . [ — k

2

1,0 mm ° | | - - A
15,0 mm? ’ .

1,5mm? | @ ] [ A

2,0 mm?

L4 B = = A 17,5 mm? .

2,5 mm? [ H = == A

20,0 mm? .
30mm? | @ | W | mm |mm | A C

=
.

|
A

3,5 mm? (] H =

vV
AN

40mm?’ | @ | W

o
o
N,

4,5 mm? .

5,0 mm? Q

e

8,0 mm? }
o
o

0 mm

g

40,0 mm?

45,0 mm?

9,0 mm

50,0 mm?

L 7
I
|
vy vy vy vy v rvrr

10,0 mm?

Scale 1:1
1mm - 2mm = 3mm 4 MM —

5MM 7,5 MM e 10 mm

IEC 674/99
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3.2 Cracks

Different cracks are shown in Figures 4, 5 and 6. In principle three different types of cracks
can be distinguished.

a) Cracks which are parallel to the magnetic flux path (S1, S2, S5, S5, S5”). These
cracks are magnetically not critical. The maximum length of a single crack is 33 % (1/3)
of the dimension of the relevant surface which is parallel to the crack. In the case of
multiple cracks the maximum cumulative length doubles.

b) Cracks which are perpendicular to the magnetic flux path (S3, S3’, S3”, S4, S4’).
These cracks are magnetically critical. They may reduce the relative cross-section of
the magnetic flux or add an additional air gap into the magnetic cij The maximum

ace which is

c) Cracks which go from one edge to another edge (S8 \ gy cause
chipping during the operation in the circuit. The i may cause
malfunctions in the circuit. Therefore this type of cratk\ 2 any case.

The limits for cracks are given in Tables 5, 6 and 7.

3.3 Flash

3.4 Pull-out

Figures 4, 5 and 6).

For planar EL-cores, |0 ! and Yow profile ER-cores, the cumulative area of pull-
outs of the core 2

S5”
S3”

Pull-out

S6 IEC 363/09

Figure 4 — Cracks and pull-out location for planar EL-core



