2221575 Title LAM NATED MAGNETI C CORE AND METHOD OF MANUFACTURI NG SAME
FIELD OF THE I NVENTION This invention.rel.ates to a | am nated nmagnetic core
for a magnetic ' head, a transformer, or the Iﬁ@nﬁg t hod of
manuf.acturi ng such core. BACKGROUND CF THE | NVE I st,

nagnet\h cores for netic heads transforners and ot her
simlar AL Nl ' d ML . Ad TURING chi ps
each haV|ng a given shape with a punchlng press froma thin sheet ( about
0.02 to O. 1|ﬂﬂti§¥ﬂig of Permalloy, silicon steel or the like,

agnetically annealing the chips, and | am nating a given nunber of the chips
whi | e bondi ng them together with an organi ¢ adheshive. The reason why a
number of chips each of a thi FiHigrlorma®id aviai@eN N this way was to
reduce -eddy current | oss and o thereby ensure favor abl e hi gh-frequency
characteristi This\eysvétteionsrelatbs toconveamingéed m#gneddc dvre £b2da
the followi ng shortcomngs: (1) Wth Permall oy that has been magnetically
anneal ed magudbid nhepd, ogan trans ficameny kept. the 1ikea oandrra fretilod t of 4
hours ), even a slight strain deteriorates its magnetic

char act er "@ufactuging SR FRIR- step of lamnation is liable to strain
the core chips partially because of the thinness of the core chips to be

| am nat ed together, thus seri-ously decreasing the yield of |am nated

magnetic core products BACKGROUND OF THE INVENTION

% Previously, magnetic cores for magnetic heads,
transformers and other similar devices have been manufactureﬁ
_by punching or stamping core chips each having a given shape
with a punching press from a thin sheet ( about 0.02 to 0.1 mm
thick )} of Permalloy, silicon steel or the like, magnetically
annealing the chips, and laminating a given number of the
chiips while bon@ing them together with an organic adheshive.
The reason why' a number of chips each of a thin sheet are
laminated in this way was to reduce eddy current loss and to
thereby ensure favorable high-frequency characteristics.
o Nevertheless, the conventional method has had the
following shqrtcomings: | |
(1) With Permalloy thét has been magnetically annealed
{ usually in hydrogen or a vacuum kept af 1000 tc 1200C for
1 to 4 hours ), even a slight strain deteriorates its
magnetic characteristics.' The subsequent step of lamination
is liable to strain the core chips partially because of the
thinness o©of the  core chips to be laminated together, thﬁs
seriously decreasing the yield of laminated magnetic core

products

(2) Laminating the punched core chips one by one requires



(2) Lam nating the punched core chips one by one requires . -2- so nuch
time and labor that it is- a major obstacle +to enhancenent I n
productivity and cost reduction, ip _the manufacture of magnetic heads
and ot her products. In. order to overcone these shortcom ngs, the"
présent inventor previously hitted upon an idea of punching out core ¢hips

at @ SEHOKGhOM@ me! 2@heOf 1300 eRnAtTO]R Ofigl Al N@aSd ths%Q‘é%S @
Permal oy or the Ii1ke and then nmagnetically annealing t he resul tlng

| ami nakegfancement Chhp prlddudeiviipeci dhaal |¢bsttthdﬂ\tQIibﬁr Pipoged to

prelimnarily lam nate core thin sheets wth the use of an adhesive
of socanmfsicitugst ©f Mmagaedricylhessis andr iokheiro ppodaicitisg operation. This |
nmet hod has proved effective but showed that.it causes serious problens when

t he Ian1néPed‘Hﬁ&ﬁétl§°coP€§r§P@eprdHU¥%ﬁ |$P%F¢@@E1$ﬁ%ducth9n REepentowns.
The sqQdium, Si after ry. ollomn aintin for
(he | anvkBees, pigviaudter by ﬁﬁ& Fagrh aonddes® b msside weky Hreq and
| ose i a cit a aSt qéﬁj ohta

theref%‘rﬁe‘f’E %g%o%e¥tﬁggg eigen Hg é?reséﬁ' ﬁé&é reggo%gﬁﬂng 3ed

| am nakqipt agkeaboul sl b@efﬁémr&yo arpml N4 e egAdt Ocieh UsRdnk®i RUighi ng
core chips inthe formof alimted length. This presented a press
produciavinenlinhgbl ertlien t heeswbel o nBBamﬂmaﬂudtlooorihuschup | S bdekdksuded

that the above proposed nethod i.s not.
Specifically, the inventor proposed to preliminarily laminate

core thin sheets With the use of' an adhesive of scdium \~/
silicate ( water glass .) prior to punching 6§eratibn. This
method has proved effective but showéd that it causés serious
problems'when the Iaminatéd magnetic'cores'are producéd in a
mass production as follows., | |
The sodium silicate adhesive, after drying following
painting for "the lamination of core-fbrming thin sheefs,
would become very hard and lose its elasticity. The bonded
laminate stacks thus obtained, therefore, become weaker to
bending stress. For this reason, a bonded laminate stack
should be fed into a punching press to be used for punching -
cofe chips in the form of a limited length. This preseﬁted a
"press'producivity problem in the case of mass production.
Thus, it is concluded that the above p:bposed method is not
suifablé to maSs"production which 'preiiminarily'llaminate

core-forming thin sheets with the use of an adhesive of sodium

silicate prior to punching operation.

OBJECT OF THE INVENTION

From the view point of enhanced press productivity, the

material to be preés—worked must be fed from a coil of a



suitable to mass production which prelimnarily |amnate core-formng
thin sheets with the use of an adhesive of sodiumsilicate prior to
punchi ng operation. OBJECT OF THE | NVENTI ON From t he vi ew point of enhanced
press productivity, the material to be press-worked nust be fed froma coi
of .a «_-3- long, continuous strip which calls for a bonded |am nate
capabl e of w thstandi ng the bending stress 4 nvolved. In addition, the
bonded |am nate is required to stand the punching by a press, resist

del ami nati on aftaag it ontbgnatisc shrigalwhighama ldehifoint axmrideshtlandgadie c
characteristic r ity Y il | lRd %#y% | S f novel
magnetic core z?ratp;g(}?eeoaﬁ%ts%}a\éﬁtgflﬂuﬁr}%ngﬂ nmet hod by V\s%ir?\hﬂvt%#?éggoveein

probl ens are el3ddiiekanty. thavbarded- IpmE nabeENE @eatired it atsinde thesear ch
conducted in vVigmdHiddeoy M ga@sy), rdiE s FeakiminMaNrOrafiey RQW created a
| am nat ed core@Prq%ggtlon t%ﬁg?ique whi ch . attains .increased q82ging
strength at th&39MRFIE INRRFIEING AR SRR Y (frGeddent, maghe of a
coi |l ed | am nat esshqpmratidrsidtaidee, sati sfactorily punched out by a press, and
under goes no del am nation after nmagnetic annealing. Thus, the present

I nvention provides a | am nated
‘The present invention is aimed at the provision of a

novel magnetic core article and its manufacturing method
by which the above problems are eliminated.

SUMMARY OF THE INVENTION

After intensive research conducted in view of the
foregoing, the present inventor has now created a
laminated core production technique which attains
increased bonding strength at ‘the~time of lamination,
permits the feed in the form of a coiled laminate, permits
to be satisfactorily punched out by a press, and undergoes
no delamination after magnetic annealing. '

Thus, the present invention provides a laminated

magnetic core cbmprising a stack of a plurality of core-

-~ forming sheets having a surface roughness such that the
maximum height Rmax is at least 1pm, the distance between
adjacent sheets being in the range of 2-10pm, wherein each
sheet has been bonded directly to the adjacent sheet or
sheets by the use of an ofganic adhesive, which has
subsequently been vaporized by heating to leave a
mult{plicity of gaps, between adjacent sheets, protruding
portions of the roughened surfaces of adjacent sheets
having been diffusion bonded directly to each other at
their interface.



magneti ¢ coré conprising a stack of a plurality of core- forming sheets
havi ng a surface roughness such that the maxi num hei ght Rmax is at | east
[err] the distance between adj acent, sheets being in the range of [err] . .
wherein each sheet has been bonded directly to the adjacent sheet or sheets
by the use of an organic adhesive, which has subsequently been vaporiggp by
heating to leave a multiplicity of gaps, between adjacent sheets,

protrudi ng portions of the roughened sugfaces of adjacent sheets having

been di ffusion bonded directly to each other at their interface. - -4- The
present inventionhal peHERli dedert IdH NOUsOf prEVLASST 4 héehsa ! aFi nat ed
magnetic core conprising the steps of providing a stack of,a.,plurality of
core-forn ng @ﬂ%&?gcﬁﬁﬁgﬁ% 3 iﬁ??%i%@qoﬂﬁﬁﬂ%ék sﬁ%ﬁetﬁ%Tpfhﬁlﬁ%xﬁ m hei ght
Rmax is at | essépsuofbpnovidingca stackfof nanglshekityli ofctoye+Botming

adj acent shee h y .t 0 ngc sad LVEL P ' out
fromthe stac%h%%#§o$§§¥% n?ngggﬁgg?si%§§#é%%§o%&%€d€§$$e %hﬁ%g_ €8neans
of a press; aheighfnBragalsyatinkeast nhumheordirk erckheere-fHorming bl ock
whi | st deconpgréld §PFe¥EPP’ t3i Ble L APIAELRE SnEEHCSE VENEOL 8ShY Oth&aySe @
multiplicity of gaps and,to effegct diffusipon-bonding at the interface

bet ween t he rﬁﬁgg%n869§ﬁ+?aﬂ- o3t Ve RRReRing cept 5?°Th§h%t§Eigk of

core-forming sheets a block of a desired shape by means of

a press; and magnetically annealing the stack of sheets of
said block whilst decomposing and vaporizing the organic \;)
adhesive so as to leave a multiplicity of gaps and to

effect diffusion-bonding at the interface between the
roughened surfaces of adjacent'sheets of Ehe'stack.

Preferably, the core-forming sheets are laminated with
-a sheet-to-sheét distance of 3 to 6pm.  The surface
roughness may be adjusted such that the maximum height,
Rmax, is at least 1um by use of a dull-finish roll.

BRIEF DESCRIPTION OF THE DRAWING

‘Fig. 1 is a schematic view, in cross section, of a




-

Preferably, the core-form ng sheets are lam nated with a sheet-to-sheet

di stance .of 3 to 6pm The surface roughness -may be adjusted such that the
maxi num hei ght, Rrax, is at least lumby use of a dull-finish roll. BRI EF
DESCRI PTI ON OF THE DRAWNG Fig. 1 is a schematic view, in cross section, of
a S\.J ragnent of lamnated. thin sheet bl.ock before being
magnet i cafFPIBgREal eBE t olapbRated | anf kiR ed SrPﬁfrfe i é’ 1ogke PRE2EEor dBAERg

h th h
of a iragReaesr orRiFnataheated it  Zodn canai o L A 3, 3R e

bei ng ”E‘Q%Eb‘%ﬁ h:e2RRed! QQeDErggémalh@g%g%ﬁd core in accordance with the
present invention. DETAILED DESCRI PTI ON THE | NVENTI ON The present

invention wil Fige bettes uadegghemdtiecom,i8@, f obhowepgsget gekeflon, of a
expl anation. First in order to provide the resistance to bending
stress anfirpgment cofl ikmmiciattedd lkhadi ndi Efusbor-bondedg thim sheetts, bhock
organi c adhesive for nmetal bonding as an_adhesive at the time of Ian1nat|ng
i s used wAEERTeRfiNgG smagnetbedkly agnasabad tiee fganac lagiasiteds ¢are ninal
bondi ng e ble is, for exa epoxy resin, phenol resin,
syntheticggﬁﬂ%ance wikhstba erggEt iﬁ8P9$F$9racetate acrylic cyano-

acrylate, or silicone rubber resin. Amng them the epoxy

DETAILED DESCRIPTION OF THE. INVENTION

o, The present invention will be better understood from the
following detailed explanation. |

First, in order to provide the resistance to bending

stress and permit coiling of the laminated core-forming thin

sheets, an organic adhesive for metal bonding as an.adhesive

at the time of lartiinating is used which exhibits a stronger

_ adhesion. The organic adhesives for metal bonding empioyabie

is, for 'example, an epoxy resin, phenol fesin, synthetic

rubber, - emulsion type polyvinylacetate, acrylic cyano-

acrylate, or silicone rubber resin. Among them, the epoxy

K\/ resin, synthetic rubber or acrylic cyanoacrylate is desirably

used which is particularly excellent in the adheéhion strengh

to. metals and have better resistance to bending stress and

press punching operation. However, such an organic adheshive

. has a shortcoming of inadequate heat resistance and

" decomposes on magnetic ' annealing, thereby causing
delamination of the laminated core-forming-thin sheets.

So, according to the. present invention, the delamination

after magnetic annealing is prevented by roughening the

surface of the core-forming sheets with the use of dull-

finish rolling, for example. Specifically, as illustrated in



resin, synthetic rubber or acrylic cyanoacrylate is desirably used which is
particularly excellent in the adheshion .sgrengh to netals and have better
resi stance to bending stress and pr.ess punchi ng operation. However, such an
or gani ¢ adheshi ve has a shortcom ng of | nadequat e heat
resi stance and deconposes on magneti c anneal i ng, ther ebye
causi ngFdgsant nandore of whia | the ngogg@-foxrmingr nshRet$i A sreh shagéng a
according to the present invention, the delam nation after magnetic

anneal | Feugkened, SHF&acsy arsurimhinafadhethtoyeh c2Br aghesd¥ee 4 o1SAMey 2heet s

ith th f.dull < fini |1 f | e. Specifigally, .
{11 ust rEb8a PROCEagd pok€lonRy L Yok hiene cRRBEPBR FIFERSETS Socing
havi f . ' ' , th
or ot 1 udea Bo PR, 44, BaReRlC (TCRAGS CIn-B MR BRRERIVE Rl o

t 0 passcémeous ébRtacbewith |eaeh dRHeeQMWHeh CORE Anaghieltl cCadindd Nifg
When the magnetic annealing is effcted, these contact portions of the
protrudks Effidted obhebe auprsdie porygbensd cfurthe e prateudedn yoboioes
t hrough di ffusion. The bonds 4 thus forned effectivly prevents the

del am n@Ri dihe oppPPeaétesiraughenadensunfaces @re HipaLYii bonded vehoewgkd

O eceblRabTat. e Wit L BESs hamety SAcel S epeLotming pfcet s,
the shegl;L@YSh8ion of the sheets even after the adheshive is
vaporized off. = g - | ' o/
As the fesult, at the interface between adjacent core-
forming sheets, innumberable voids are left which favorably
maintain the insulation between the sheét layers.:
This effects ‘or advantages may. be produced with s surfaces
roughness having a maximum height, Rmax, of at 1least 1y m.
The term " maximum height " is used herein according to the
following definition: The maximum height, when a sampled
portion has been interposed between the two parallei straight
lines with a mean line. of which length corresponds to the
reference_length'that has beeq sampled'from the profile shall -/
be the wvalue, expressed in micrometer(y m) measuring - the
' spacing of these 'two; straight lines in the direction of
vertical magnification of the profile. o
The upper limit of Rmax is not specifically limited, but an
- Rmax of 5 um or less is dasirable, since an Rmax exceeding 5
u m makes it difficult- to control the accuracy of thickness
of a resulting 1aminate..
Core-forming sheets ‘are: laminated with a sheet-to-sheet
distance in the range of 2 to 10y m, preferab;y of 3 to 10y m.

Under the sheet-to-sheet distance of the above range, the



This effects or advantages may be produced with a surface roughness having
a maxi num hei ght, Rmax, of at least [ery]- The term" maxi num height " is
used herein according to the follow ng defi.nition: The maxi num hei ght, when
a sanpled portion has been interposed between the two parallel straight
lines Wilth a of _whi ch onds to the reference |ength

that - has BEGHTGARg! BACLGRE R SPUBHEBeCHaHE LAEes: faCLAl GaCh BEPPEssed. i
”‘Cro”EteEQLeﬁBhgtheEPaﬁﬁﬁ'?gvoE?81§p%8hﬁgd of these two straight

lines in Irec magni fication of the profile. The

upper linmt @heRTaote- #iknm C'&héé’t'YnléﬂHﬂi% byb apeRTBXs&H 51£Fiﬁhe9r

| ess is dasirable, since an X exceeding 5 [err] nmakes it difficult to
control tpRermatlbesyselitbnckiees, obhmarphsukt megalasicnehe. 10ree-forning
sheets are lamnated with a sheet-to-sheet distance in the range of 2 to
[err], prefefhibyinvegtion fer illlustizateldebyhébe- folihwéngdesamptesof t he
above range, the -7- protruded portions on roughened surfaces facing
each other are nDderater and favorably bonded. The core-form ng - sheet
mat eri al toE;gn AS i ncl udes Permal | oy, silicon steel, anorphous netal

or the I|ike. EX¥ELER ention is illustrated by the follomnng exanpl es.

EXAMPLES As gRONGAdKefRIneds® SBLE" wllteriBY,PopERIB P IGY0 [V g% Ni-4%

Mo-Fe ) was used which had been used as a head core

W permalloy. It was subjected to final ‘cold rolling to form
thin sheets, 0.097 mm thick, with varied surface roughness
values.

Next, six layers of each sheet were laminated through an
epoxy adheshive for metal bonding. The total thickness of the
~laminate was controlled to be 0.6 mm+ 0.02 mm.

As comparative examples, six ply laminates of the same PC
sheets were made using sodium silicate instead.

To determine whether these laminated sheets may be coiled
or not, they were wound up around and set thexreon a spool

o having 500 mm diameter. The sheets 1laminated through the
epoxy resin adheshive in accordance with the present
invention were allowed to stand at room temperature and the
laminated sheets of the comparative examples were allowed tc
stand at 85 C, each for a time period of 24 hours. The
laminated sheets were then féd to a press for punching core
chip blocks of a given shape therefrom. The laminated sheets
of the comparative examples made by the use of sodium
silicate could not endure thé bending stress imposed and weré
delaminated ( when the laminated sheets dried and set around

and on the spool is fed to a press, they were subjected to a



M-Fe ) was wused which had been u
It was.subjected to final cold rolling t
with varied surface roughness val ues.”

| am nat ed t hrough an epoxy adheshive for
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si i cate iyje} eaghy o, fet or g ne, whet e ¢
up- a se

or not, they were woun ound an

di amet efecdfifariiieet Syi @i nateds t hr Giahd s ePQrda
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allowed to stand at [err] , each for a
| ani natthesddmam. were then fed to a pres
a given shape therefrom The |lam nated s

time period of 24 hours. The
s for punching core chip blocks of
heets of the conparative exanpl es

made by t HeXke olambmptedsi blegks cdiug nAunshis e PYie Ben®TeFSst raxe

i nposed, and were del am nat d% when the | am. nated sheetscgri.e_d and set

o bund S8HFeAE e wisBol Aretont A nAguePIkATl Y, SRAmECLE] fhfrsden o
stress, t_simt.&eyf e fidgdly flattened.).. The Jamnated sheets that
used the epoxy ‘adhesive Tn '

Foliowing the magnetic annealing the laminated blocks were
inspected as to  whether delamination_ is occured and . the \J
laminated Dblocks free from delamination were incorporated
into a magnefig head and tested for their magnetic

characteristics. The results are given in Table 1.

4



accordance wth this I nvention did not present t he

del ani nat-i on: and core chip bl ocks coul d b€ punched out therefrom Next,

| am nated’ bl ocks thus punched by a press: were degreased wth acet one
and maghetically annealed in hydrogen at [err] for 4 hours. Follow ng the
nagnetuc,anneallng the | am nat ed blocés I nspected as to whether
delam nation 1is occured and the | rﬁ%ﬁ%gﬂ bl ocks free from del am nati on
were incorporated into a__magnetic head and t est ed for their
magneti ¢ characteristics. The results are given in Table 1. -9- Table 1

Exanpl e Rredexamp1del ammggdd ON pelandifd@d@ce NO. 1mpedancel €rr]
(80 kHz) This inpgyention: 1 1.5 No (80 ng) 28 [err]
2.3

No “™ 27 [err] 3

|\|0 27/ [err]l Conparative:. 4 0 8 Yes
- -5 Conventional Process 30 ferr] (lamnated after
anneal i ng ) As Tiers benwssgenidr:om Tabl e 1, Exanpl es according to this
i nvention underwent no | am nation after magnetic annealin%.
1 No 8 kQ

2 2.3 No 27 kQ
3 3.7 No 27 kQ
o Comparative: _
~ 4 0.8 Yes - -
5 Conventional Process 30 kQ
(laminated after annealing )
As can be seen from Table 1, Examples according to this
invention underwent no lamination after magnetic annealing.
Their magnetic characteristics whiqh were evaluated as
impedance at 80 kHz pose no problem for practical purposes,
although their values were only slightly lower than that of
one according to conventional process. The reason of the
\/.

slight inferiority is that the layer-to-layer insulation is
somewhat worsened due to the presence of contacted and bonded
portions formed by diffusion at the interface between the

layers.

Advantages of the invention

This invention has excellent advantages that greatly
enhances the productivity in the manufacture of laminated
cores for magnetic heads, transformers and the like without

lowering their magnetic characteristics. With this excellent



Their rmagnetic characteristics which were eval uated as 1 npedance
at 80 kHz pose no problemfor practicgl _purposes, although their values
were only slightly lower than that ,of one according to conventi onal .
preocess. The reason of the slight inferiority is that the |ayer-to-Iayer
insulation i s somewhat worsened due to the presence of contacted and Rgnded
porti orddY3Rbagesy this ydnyendiomeipnterpectedettReFontsibayer stargely

Advant ages ,Qf the invention This invention_has,excell ent advantages._that '
greatlyg%nﬁgﬁ%egufﬁgeﬁ}oﬁﬁggfﬁ??y:Vh Fh@ nﬁhﬁfchU$ee FOtARPRSE BPREFRS for
nagnetlgnge?gﬁgpﬁéﬁg formers and the like without | owering .their magnetic

characteris “this excellent advantages this invention is
expected to contribute largely to the further progress in the field of
el ectroni ¢ devi ces and conponents. - 1 1.- Cl106/N CLAIM 1. A

| am nated magnetic core conprising a stack of a plurality of core-formng-
sheets having a surface roughness such that the nmaxi mum hei ght Rrax is at
| east



lum the distance between adjacent sheets being in the range of 2-10m
wherei n each sheet has been bonded directly to the adj Or sheets
by the ‘use of an organi c adhesive, which has subSequently been ori zed by
heating:to leave a nultiplicity of gaps, between ‘m‘mm‘ Bitl
protruding portions of the roughened surfaces of

been diffusion bonded directly to each _ot.her at their¢ |ﬁterface

| am nat ed magnetic core as clained in claim 1 wherein the dlstance betmeen
adj acent sheets is in the range 3 - 6 pm 3. A l'am nated magnehiyg A&Or e
substantially as herein described with reference to the acconpanylnéﬁ

drawi ngs. 4. A net hod of manufacturing a | am nated nagnetic core,
conprising theciagms of providing a stack of a plurality of core-formng
sheets having a surface roughness such that the maxi num hei ght Rmax is at

| east 1pm bondi ng each core-formng sheet directly to the adjacent sheet or
sheets by the use of an organi c adhesive; punching out fronlthe st ack of
core-formng sheets s, f d p e and
magnetical ly annealln Qfﬁ$§q% %ﬁ%§§k geféggfgggﬁﬁqgﬁggk %Fg% %%conp03|ng
and vapori zi ng P& adiiganiof sewesifpamdpgashegtsehawing a surfacenultiplicity

of gaps and to Rfdfesd fdueh FhakORNeNtaRimum height Rmax is at least
lum, the distance between adjacent sheets being in the

aV|ng

range of 2-10pm, wherein each sheet has been bonded

o directly to the adjacent sheet or sheets by the use of an
organic adhesive, which has subsequently been vaporized by
heating to leave a multiplicity of gaps, between adjacent
sheets, protruding portions of the roughened surfaces of
adjacent sheets having been diffusion bonded directly to
each other at their interface.

2. A laminated magnetic core as claimed in claim 1
wherein the distance between adjacent sheets is in the
range 3 - 6 jam.

3. A laminated magnetic core substantially as herein
described with reference to the accompanying drawings.

4, A methoa of manufacturing a laminated magnetic core,
comprising the steps of providing a stack of a plurality
of core-forming sheets having a surface roughness such
that the maximum height Rmax is at least 1pm bonding each
core-forming sheet directly to the adjacent sheet or
sheets by the use of an organic adhesive; punching out
from the stack of core-forming sheets a block of a desired
shape by means of a press; and magnetically annealing the
stack of sheets of said block whilst decomposing and
vaporizing the organic adhesive so as to leave a



the interface between the r

adj acent sheets of the

stack. 5. A nethod as cl ai erein the core- formng
sheets are bonded to one an lmnl ﬂﬂ nce between adjacent sheets in
the range of 2 - 10 [err] 6 med in claimb5, wherein the

di stance between adj acent sheets isin the range of 3 - 6um 7. A nagpod
as claimed in any one of clains 4 - 8, wherein the surface roughness of the
core-formng sheets is adjusted using g dull-finish roll. 8. A et hod of
manuf acturing a | am nated nagnetic core, substantially as herein described.

gl- N mé\ |4am NRG BCi FROPEL Y Cof WLHpdradiy acd Wik &y diherdeidinthfaaly fane of
the interface between the roughened surfaces of adjacent

sheets of the stack.
5. A method as claimed in claim 4, wherein the core-
forming sheets are bonded to one another with a distance

between adjacent sheets in the ~range of 2 - 10um.

6. A method as clalmed in claim S, whereln the dlstance

between adjacent sheets is in the range of 3 - 6um. K;)

7. A method as claimed in any one 6f claims 4 - 8,
wherein the surface roughness of the core-forming sheets
is adjusted.uéing a dull-finish roll.

8. A method of manufacturing a laminated magnetic core,
substantially as herein described. '

9. A 1éminated magnetic core manufactured by the method
of any one of claims 4 - 8.

f.
|



