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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FERRITE CORES -
GUIDE ON THE LIMITS OF SURFACE IRREGULARITIES -

Part 5: Planar-cores
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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
to plandr-cores in accordance with the relevant generic specification defined inNEC 60424-1.

The relations between the main dimensions of planar E-, ER- and E i m those
of standard cores. For example, the width of planar cores is large [ Jeight is
much smaller. Also the thickness of the legs is in most cagé Y ared to
standar@ cores. Therefore the concept of fixed reference dimersion b length
of cracH limits yield crack lengths which are not acceptablé fo is part of

IEC 604 Q dimensiong of the

surface
Also the [ surface
fails in the case of planar cores. The p(te : 3 those of

standar ore difficult. A single[chip of

maximu y the core set. Therefpre this
standar the chip occurs.

Winding z glued to the inner surfaces of the planar
core. Fq ‘ f 2f cores need to have a better quality than

the inne AN &S\ hi s_taken into account by reducing the maximum
allowab :

This st4 between

ferrite ¢

2 Noi

The foll
For dated references
of the rgfereficed™doc

sed documents are indispensable for the application of this document.
only the edition cited applies. For undated references, the lates} edition
ent (including any amendments) applies.

IEC 60424-1"Ferrite cores — Guide on the himits of surface irregualarities — 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
c1

Ragged edges

IEC 361/09

Cc2

Wire slot area

Ragged edges Tl
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;


https://iecnorm.com/api/?name=3d71d53188e9297b141277a92ec5593f

60424-5 © IEC:2009(E) —-7-

— the total area of all chips on all mating surfaces shall not exceed the value gi
“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
relevant mating surface.

3.1.2 Chips and ragged edges on other surfaces

ven for

of the

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

— the fotal length of the ragged edges shall be less than 25 % of the perimeterof the|smaller
adjaining surface;

— chips and ragged edges are not acceptable on the ridge of the champi a;

— chipp and ragged edges are not acceptable on the inner e
(C2lirregularity in Figures 2 and 3)

The core sizes given in Tables 1, 2 and 3 corresp 2317-9,

and arep and length reference for visual inspecti

Table 1 — Allowable a@n& i
—
Core size scuhrlf‘;?::engfo:nr:ztl:?gr c::lf >ov:|raatlilnghsiz’:1§:3eon Other suffaces
EL 11 42,0 N\ \&\5 N aN 0,5 1,5 3,0
EL 11 43,0 K o\,g \0,5 1,5 3,0
EL 13 42,2 \/ & o,i\ 1,0 2,0 4,0
EL 13 3,2 }ng \/\ 1,0 2,0 4,0
EL 15,5% 2,9 \ \ \&\5\/ 1,0 2,0 4,0
EL 15,5/ x 4,4( \ 0,5S 1,0 2,0 4,0
EL 18 xg/?\\ ¢ \ 1y 2,0 4,0 8,0
EL 18 E)\\ \/ 1,0 2,0 4,0 8,0
EL 20 3,8 > 1,0 2,0 4,0 8,0
EL 20 45,8 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 25 x 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.x25 35 80 150 v 30,
E 43 x 10x 28 4,5 9,0 18,0 /\\ 36,
E 58 x 11x 38 6,0 12,5 24, 4\9\(
E 64 x 10 x 50 10,0 20,0 0,0 \ \&0/
E 102 20 x 38 12,5 20,0 \45,0 \ )90,(
Table 3 — Allowable areas of chips in
Chipping on matin< .
Core size surface of one outer Ovmaat!l ; s'ﬂ':;:geon Other surfaces
leg
ER9,5Kk2,5x%x5 0,5 1,5 3,0
ER1152,5x6 (\b\f{ [N 1,5 3,0
ER1343x9 [\ \QS\X aN 2,0 4,0
ER 14,4 x3x 7 k \/}xg \ 2,0 4,0
ER 1843 x 10 & < o,€\ 2,0 4,0
ER 20§ 6 x 14 AN \/\1\5 \/\ 5,0 10,
ER 234 3,6 x 13 < ,0\/ 4,0 8,0
ER 234 5 x 1@/\ \ 1,& 2,0 4,0 8,0
ER 25 15\ \\\ \ 1) 3,0 6,0 12,4
ER 304 8 20\ ) 2,5 4,0 9,0 18,
ER 32 54 5 x 21 \ 2,0 4,0 8,0 16,
ER 32 ¥ 625 2,5 5,0 10,0 20,(
ER 35 x 10 X 26 3,9 7,0 14,0 28,
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

Surface | A B (] D E Surface A B Cc D E

05mm?| e L - - LN 12,5 mm?2 . . | ] | k

1,0 mm

15,0 mm? . . e

ST e T W [ w = | &k /\(_Q
R e
30mm’ | @ | M | mm |mm | A oo .C\ig k
35mmzol——ki@i@ —k
AR T
N

5,0 mm? 2 E\/-\Kgy oo @) | . — A
L -
°m§®§>'-‘ o|m=—N
8’°mm2}> - 450 m? O B = = A
gomm? | @ | I | jmum D

| s @) [
0omn?| @ | I - —

5 MM 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
he magnetic flux or addan additiomalair gap nto the magnetic chcuit_The_mjaximum
otal length of cracks is 20 % (1/5) of the dimension of the rel ceJwhich is
parallel to the crack.

c) Cracks which go from one edge to another edge (S8 \ cause
Chipping during the operation in the circuit. The cause
malfunctions in the circuit. Therefore this type of cratky case.

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

3.3 FJash

There s

3.4 Pull-out

The pull-outs are applicable f where the PCB is seated (as shown in
Figures|4, 5 and 6).

For planar EL-cores, |0 ! and Yow profile ER-cores, the cumulative areq of pull-
outs of the core 20-%\of th€ total respective surface area.

S5”
S3”

q
I

85\

Pull-out

IEC 363/09

Figure 4 — Cracks and pull-out location for planar EL-core
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S5”

Pull-out

IEC 364/09

onfor low profile ER-core

/ R, 8places

174 Y

)

7

>
!
|

J_. _._._._.}._ N I I

=

n.
E
A

\_/

F2

R1=—
B1 C 2

IEC 366/09

Figure 7 — Reference dimensions for EL-core
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Table 5 — Limits of cracks for planar EL-core

Type' Reference dimension? Limits for single crack Limits for multiple cracks

S1 Fy 33 % (1/3) of reference dim. 66 % (2/3) of reference dim.
S2 (4-E)I2 33 % (1/3) of reference dim. 66 % (2/3) of reference dim.
S3 F, 20 % (1/5) of reference dim. 20 % (1/5) of reference dim.
S3 F, 20 % (1/5) of reference dim. 20 % (1/5) of reference dim.
S3” C 20 % (1/5) of reference dim. 20 % (1/5) of reference dim.
S4 B,-D 20 % (1/5) of reference dim. 20 % (1/5) of reference dim.
S4’ B,-D 20 % (1/5) of reference dim. 20 % (1/5) of referenceyflim.
S5 B, 33 % (1/3) of reference dim. eyae\\qa r&%ﬂa\m&e\jim.
S5’ 4 33 % (1/3) of reference dim. 60\% ?X\/s f réfv\r&rc@/ﬁm.
S5’ 4 33 % (1/3) of reference dim. Q M\@/é\ohe{e@ce Him.
S6 Multiple edges No cracks allowed < \ \‘ \

' See Figure 4. N\ N

% See Figure 7. m

50

Figure 8=Referencedimensionsfor E=core

IEC 367/09
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