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Summary of Facts and Subm ssi ons

1090.D

Eur opean patent No. O 753 588 was granted on 8 Decenber
1999 on the basis of European patent application
No. 95111069. 1.

The granted patent was opposed by the present appell ant
on the ground that its subject matter |acked novelty
and did not involve an inventive step with respect to

the prior art.

O the pre-published docunents relied upon in the
opposi tion proceedings, only the foll ow ng have been
di scussed on appeal :

Dl: K. Foster, J. M Jackson: "Effect of anneal
coatings and surface conditions on magnetic
properties of grain oriented 3% Si-Fe" | EEE
Transacti ons on Magnetics, volume MAG -16, No. 5,
Sept enber 1980, pages 743 to 745

D2: EP-A-0 488 726

D3: Data sheet of Alcoa Industrial Chem cals Division,
Product "G lox" Normal Soda, 3'¢ generation
cal cined al um nas, COctober 1989

D4: Data sheet of Alcoa Industrial Chem cals Division,
Product "CTF Internedi ate Soda, 3'¢ generation
cal cined al um nas, February 1993

D7: DE-C 2 947 945

D8: JP-A-4120215 and DBa: abstract in English | anguage
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Wth its decision posted on 2 Novenber 2001 the
Qpposition Division held that the patent satisfied the
requi renents of the EPC and rejected the opposition
(Article 102(2) EPC).

On 5 January 2002, the appellant (opponent) | odged an
appeal against the decision and paid the prescribed fee
on the same day. A statenent setting out the G ounds
for appeal was submtted on 5 March 2002.

In its response to the comunicati on annexed to the
sunmons to attend oral proceedings, the appellant
submtted an Affidavit of M Al exander J. C. M de
Bonth confirm ng the public availability of docunments
D3 and DA4.

The respondent (patentee) referred to docunent

D9: S. Taguchi: "Review of the Recent Devel opnent of
El ectrical Steel Sheet in Japan", Transactions of
the ISIJ, volume 17, 1977, pages 605 to 615

The respondent doubted the public availability of

docunents D3 and D4 and, therefore, requested these

docunents to be di sregarded.

During the oral proceedi ngs which took place on
16 April 2004, the technical teaching of docunent

D10: US- A-3785882
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referred to as technical background in the introductory
part of the patent at issue was al so considered. At the
end of the oral proceedings, the follow ng requests
wer e made:

- t he appel | ant requested that the decision under
appeal be set aside and the patent be revoked;

- t he respondent requested that the appeal be
di sm ssed and that the patent be maintained in
anmended formon the basis of clains 1 to 6
submtted at the oral proceedings, the description
pages 1 to 9, submitted at the oral proceedings,
and the figures as granted.

The independent clains 1 to 8 read as foll ows:

"1l. Process for producing a grain oriented electrical
steel sheet having a mrror surface containing 0.8 to
4.8%of Si in the formof a strip which has been
subjected to a conventional series of operations
including hot rolling with or w thout annealing,
wherein sol-A of 0.012 to 0.05 wt%is contained in the
hot rolled steel sheet, cold rolling once or at |east
twice with internmedi ate annealing to obtain a fina
t hi ckness, decarburizing annealing with or w thout
nitriding treatnment, imediately thereafter coating the
decarburi zed steel sheet with an annealing separator
mai nly containing alum na, and final annealing, the
process conprising: satisfying the relationship

[A] >0.2 x [O
wher e
[A] is the total concentration of alkali nmetal inpurity
in the annealing separator in weight % and
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[Q is the anmount of oxygen contained in the surface of
the steel sheet just prior to the final annealing
ing/nt"

| ndependent clains 2 to 4 differ fromclaim1 by the
following wording (in bold letters):

"2. Process for producing a grain oriented electrical
steel sheet having a mrror surface containing 0.8 to
4.8% of Si, 0.012 to 0.05% of soluble A, less than
0.01% N, in the formof a strip which has been
subjected to a conventional series of operations
including hot rolling with or w thout annealing,
wherein sol-A of 0.012 to 0.05 wt%is contained in the
hot rolled steel sheet, cold rolling once or at |east
twice with internmedi ate annealing to obtain a fina
t hi ckness, decarburizing annealing with nitriding
treatnment, immediately thereafter coating the
decarburi zed steel sheet with an annealing separator
mai nly containing alumna, and final annealing, the
process conprising: satisfying the relationship

[A] >0.2 x [O
wher e
[A] is the total concentration of alkali nmetal inpurity
in the annealing separator in weight % and
[ is the anpbunt of oxygen contained in the surface of
the steel sheet just prior to the final annealing
ing/nt"

"3. Process for producing a grain oriented steel

el ectrical sheet having a mrror surface containing 0.8
to 4.8%of Si, 0.012 to 0.05% of soluble A, |less than

0.01%N, 0.02 to 0.3%of M1, and 0.005 to 0.040% S, in

the formof a strip which has been subjected to a
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conventional series of operations including hot rolling
with or without annealing, wherein sol-A of 0.012 to
0.05 W% is contained in the hot rolled steel sheet,
cold rolling once or at least twce with internediate
annealing to obtain a final thickness, decarburizing
anneal ing, imediately thereafter coating the
decarburi zed steel sheet with an annealing separator
mai nly containing alum na, and final annealing, the
process conprising: satisfying the relationship

[A] >0.2 x [0
wher e
[A] is the total concentration of alkali nmetal inpurity
in the annealing separator in weight % and
[ is the anpbunt of oxygen contained in the surface of
the steel sheet just prior to the final annealing
ing/nt"

"4. Process for producing a grain oriented electrical
steel sheet having a mrror surface containing 0.8 to
4.8%of Si, 0.02 to 0.3%of M), less than 0.01%N, in
the formof a strip which has been subjected to a
conventional series of operations including hot rolling
with or without annealing, wherein sol-A of 0.012 to
0.05 W% is contained in the hot rolled steel sheet,
cold rolling once or at least twce with internediate
annealing to obtain a final thickness, decarburizing
anneal ing, imediately thereafter coating the
decarburi zed steel sheet with an annealing separator
mai nly containing alumna, and final annealing, the
process conprising: satisfying the relationship

[A] >0.2 x [O
wher e
[A] is the total concentration of alkali netal inpurity
in the annealing separator in weight % and
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[Q is the anmount of oxygen contained in the surface of
the steel sheet just prior to the final annealing
ing/nt"

The appel | ant argued as fol |l ows:

Docunment D1 which represents the closest prior art

di scl oses a process for producing regular grain
oriented (RGO and high perneability grain oriented
(H&) Si-steel sheet having reduced induction | osses
after decarburizing and final annealing the cold rolled
sheet. It is found that using a non-reactive alum na
(Al 20;) annealing separator coating results in a smooth
(= mrror-like) oxide free surface and prevents the
formati on of subsurface oxi des observed after
conventional ly annealing the sheet wwth MJO These
subsurface oxides are believed to adversely affect the
el ectrical and magnetic properties, a finding that
fully conplies with the explanations given in the
patent at issue.

Al t hough docunent D1 di sti ngui shes between normally
processed RAO steels sheet and "fully processed” RGO
and HGO Si steel sheet, whereby after a stress relief
annealing step the coating is renoved by etching and
thereafter the sheet is re-annealed with an Al ,0;
coating, a skilled person would | earn from docunent D1
as a whol e that an alum na anneal i ng separator exhibits
a beneficial influence on the surface condition and the
el ectric and magnetic properties of both RGO and HGO Si
steel sheet. It is true that docunent Dl does not
specify the purity of the alum na used in the final
anneal i ng. However, the conposition of the alum na
separator typically applied in the art and used al so by



1090.D

-7 - T 0065/ 02

t he opponent for recrystallisation annealing Si-steel
sheet is specified in docunents D3 and D4. These data
sheets disclose a 99% high purity alum na conprising as
a main inpurity about 0.5% Na (D3) or max. 0.5% Na
(D4), which represents the typical inpurity |eve

menti oned al so i n paragraphs [0020] and [0048] of the
pat ent .

The typical amount of oxygen [ after decarburisation
anneal i ng, al so undi sclosed in D1, can be estinmated
from docunments D2 and D8a. It normally ranges fromO. 4
to 1.6 g/nf, a typical value being about 1.0 g/nf for
both surfaces = 0.5 g/nf for one surface (cf. D2,

page 6, lines 47 to 49 and page 4, lines 18 to 20; D8a:
< 0.5 g/nf). This level corresponds to the val ues for
[Q of the exanples given in the patent. The anpunt of
Na as an inmpurity, therefore, suffices to satisfy the
formula [%Na] > 0.2 x [ specified in the patent.
Having regard to the fact that the grain oriented Si
steel sheet produced according to D1 has the sane fi nal
properties, i.e. (a) exhibits a mrror-|like surface and
(b) is free of sub-surface oxides, it has to be duly
assuned that the sanme process conditions as in the

pat ent have been applied: the use of alum na having a
purity of about 99% and conprising about 0.5% Na, and a
steel sheet having conventional anmounts of [Q in g/nf
after decarburization. Thus even if the subject matter
of independent clainms 1 to 4 of the disputed patent was
rated as being novel with respect to the teaching of
docunent D1, which is denied, the clainmed process does
not involve an inventive step since it anounts to
not hi ng nore that what is conventionally carried out by
a person skilled in the art. This statenent is
confirmed by docunment D7 showi ng that the positive
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effect of mnor anmounts of Na in a non-hydratabl e
anneal i ng separator mai nly conposed of MO rather than
Al ;O3 upon the watt loss is al so known. Hence, the

i ndependent clains 1 to 4 do not conprise patentable
matter.

The respondent (patentee) argued as foll ows:

Docunent D1 di scl oses neither the addition of alkal
metals Na, Li, Kto the alum na separator nor the
interrelationship of [%4Na, K, Li)] >0.2 x [Q clained
in the patent. As set out inclains 1 to 4, the Si

steel sheet conprises 0.012 to 0.05 soluble Al
(normally needed in HGO Si steel sheet when (Al,Si)Nis
the main grain inhibitor). If such a sheet is

decar buri zed, oxides mainly conposed of nullite
(3Al ;G- 2SI ;) are precipitated directly under the
surface and a mrror-like snoboth surface of the sheet
cannot be obtained in the final anneal. Conventionally,
t hese oxi des and precipitates need to be renoved by
etching or acid pickling. It is the nerit of the
applicant who has found for the first time that snal
anmounts of alkali netals, either conprised as residua
inmpurities in or intentionally added to a high
tenperature coil Al ,0; annealing separator, effectively
counteract the formation of subsurface nullite. Neither
t he aut hors of docunment D1 nor the inventors of
docunent D7 have recogni zed the strong inhibiting
effect of alkali netals and the dependency of Na, K, Li
on [Q expressed by the clainmed fornmula. Mreover, the
appellant failed to prove beyond any doubt that the
types of alum na disclosed in the data sheets D3 and D4
actual ly have been applied as an anneal i ng separat or
coating. It is, therefore, unknown which type of
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al um na was used as an anneal i ng separator in docunent
D1.

Contrary to the clained Si steel sheet, the RGO Si

steel sheet tested in docunent D1 did not conprise
soluble Al and, therefore, the problens associated with
the formation of subsurface nmullite did not arise. Even
if soluble Al was initially present, as is the case in
HGO Si steel sheet also tested in D1, this alum nium
was oxi di zed during the decarburisation and stress
relief annealing steps to forman oxide filmwhich then
was renoved by acid pickling or etching before coating
the sheet with the alum na separator and final
annealing. Contrary to this "fully processed sheet"”
menti oned in docunent D1, acid pickling is dispensed
with in the clainmed process due to the absence of
subsurface nullite. Thus, the clained process not only
enabl es the production of grain oriented Si steel sheet
having the core |oss effectively reduced by inparting
it wth a mrror-like surface free of subsurface
precipitates, but it also provides a sinplified and

| ess expensive treatnent by elimnating the acid

pi ckling step. The subject matter of independent

clains 1 to 4 is therefore novel and involves an

i nventive step.

Reasons for the Decision

1

1090.D

The appeal is adm ssible.
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Amrendnent s

Claim1l results froma conbination of clains 1 and 6 as
granted with the description paragraph [0037]

speci fying the presence of 0.012 to 0.05% acid sol uble
alumniumin the steel. The further restricting feature
of "imediately thereafter coating the decarburized
steel sheet"” in anmended claim 1l finds support in the
description paragraphs [0042, 0043].

The sane statenent is true for independent clains 2 to
4 which are anmended correspondi ngly. Dependent clains 5
and 6 remai n unchanged and correspond to clains 5 and 7
as grant ed.

The description has been suitably adapted to the
revi sed wording of the clains, and parts no | onger
falling within the scope of the clains have been
del et ed.

The requirenents of Article 123(2) and (3) EPC are,
therefore, satisfied.

Adm ssibility of docunments D3 and D4

The public availability of docunents D3 and D4 has been
chal I enged by the patentee.

Enclosed with its letter received 11 March 2004, the
appel l ant submtted an Affidavit of Al exander J. C. M
de Bonth, a enployee of Al coa Wrld Chem cal, who
confirmed the publication date for data sheets D3
(February 1993) and D4 (COctober 1989). The appel | ant
di d not produce any evidence putting M de Bonth's
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statenment in doubt. Hence, docunents D3 and D4 bel ong
to the state of the art.

Novel ty

Lack of novelty has been objected to only in view of
docunent D1 which discloses a HZO Si steel sheet having
a smooth mrror-like surface after final annealing with

a non-reactive alum na separator coating.

However, document D1 remains silent about the type of

al um na used in the process, the precise percentage of
sol uble alum nium [Al so/] conprised in the HGO steel
sheet and the oxygen content per surface after
decar buri zati on anneal i ng. Consequently, there is no
proof that the fornmula [A] > 0.2 x [(Q set out in

i ndependent clains 1 to 4 is definitively net.

Moreover, the fully processed HGO steel sheet is, after
decar burisation, subject to etching or acid pickling in
order to renove an oxide filmfornmed on its surface, a

treatment which is excluded fromthe clained process.

Al t hough document D10 di scl oses the use of a high
purity 99% al um na anneal i ng separator conprising only
(unspecified) trace amunts of soda, silica and iron
oxide, the soluble alumniumin the silicon iron
conposition is restricted to 0.009% at nost (cf. D10,
colum 3, lines 11 to 13; lines 51 to 55).

In the processes disclosed in docunents D2, D7, D8 and
D9, a conventional annealing separator mainly
containing MJO i s used (cf. D2, page 4, |ines 33,

page 8. line 40, page 9. line 4, page 11, |line 14; D7,
claim1; D8, page 77, right hand colum, |ine 4,
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page 80, right hand colum, |ine 19, page 82, right
hand columm, line 6, page 85, right hand col um,
line 4; D9: page 604, right hand columm, lines 17 to
22; page 606, right hand colum, lines 10 to 18).

Therefore the subject matter of independent clains 1 to

4 is novel.

| nventive step

The patent in suit, as set out in the independent
clains 1 to 4, relates to a process for producing grain
oriented electrical steel sheet which conprises 0.012
to 0.05% sol uble alum nium This anmount of al um nium
(Al'soi) is necessary to conbine with nitrogen so as to
provide (Al,Si)N as the nmain grain inhibitor for
obt ai ning a high magnetic flux density (see the patent,
par agraph [0037]). If, however, the Al so-containing
steel sheet is decarburized, subsurface oxides are
precipitated and a mrror finish is not obtained.
Therefore, the oxide fil mneeds to be renoved by
etching or pickling prior to final recrystallisation
anneal ing the steel sheet with an al um na separator.
This process and product are described in docunent D1
as "fully processed HGO high perneability grain
oriented steel sheet". Based on these considerations,

it has been common ground for all parties and for the
Board that docunent Dl represents the closest prior art.

Starting fromthis prior art, the problem underlying
the patent at issue resides in providing a sinplified
and | ess costly process which effectively prevents the
formati on of subsurface oxide in the Alg,-containing
steel sheet during the decarburising treatnment to
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provide a mrror-like surface so that the acid pickling
treatnment can be elimnated (see paragraph [0013] of
t he patent specification).

The solution to this problemconsists in applying in
the final annealing step a separator consisting of
alum na and alkali nmetals in an anmount sufficient to
satisfy the formula [A]>0.2x[0]. In doing so, the
formati on of oxides mainly conposed of nullite

(3Al 205- 2Si O, whi ch cannot be reduced when finally
anneal ing the steel sheet in the high tenperature
reduci ng atnosphere) is avoided and a mrror surface is
obt ai ned.

The appellant has referred to docunent D1, page 743,
abstract and the introduction, page 744, right colum,
first paragraph, arguing that by annealing with a non-
reactive alum na separator snooth surfaces for RGO and
HGO Si steel sheet have been obtained. It follows from
this that the clainmed correlation rule [A]>0.2[0] is
inplicitly satisfied.

It is, however, noted that in D1 only regular grain
oriented RGO steel (not conprising Al so in the clained
anount s) has been processed w thout internediate
removal of the oxide coating. By contrast, HGO st eel
sheet (conprising Alsy) has been "fully processed"
nmeani ng that the decarburised steel sheet is stress
relief annealed (SRA) and, after renoving the oxide
coating forned on the surface by etching, is finally
annealed with an alum na separator (see Tables Il and
I11), and a smooth surface is obtained. It remains,
however, unknown from docunment D1, whether or not a

hi gh purity 99% Al ,0; has been chosen (as for instance
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menti oned in docunent D10, columm 3, lines 51 to 55)
and if so, which anounts of alkali nmetals it actually
conprised as an inpurity.

The appel l ant has pointed in this context to the type
of alum na specified in D3 and D4 typically conprising
up to 0.5% Na and al |l eged that such a material is
commonly used in the processes in the art, including

t he process disclosed in D1, as an anneal ing separator.
However, no convincing evidence has been produced by
the appellant to prove this allegation "up to the
hilt". The type of alum na used as an anneal i ng
separator in D1, therefore, remains specul ative.

It remains al so undi sclosed in D1 which amount of
oxygen on each steel surface was present after
decarburisation, stress relief annealing and etching.
The appellant pointed in the context to docunment D2,
di scl osing a "marked oxygen content” on both surfaces
of the sheet after decarburisation in the range of 0.4
to 1.6 g/nf, and to docunent D8 disclosing <0.5 g/nf.
There is, however, nothing in these docunents for
concluding or inplying that these values are to be
rated as being typical in the art. Gven this
situation, it remains specul ative whether the clainmed
relationship [Na,K Li] > 0.2 - [0] is actually
satisfied by the process given in docunent DL.

Furthernore, it is observed that none of the prior art
docunents not even renotely envisaged the addition of
smal | amounts of alkali metal Na, K, Li (albeit as an
inmpurity or by adding it on purpose) to the Al ;G
anneal i ng separator and to correlate this constituent
to the oxygen content of the decarburized sheet in



1090.D

- 15 - T 0065/ 02

order to mnimze or conpletely suppress the formation
of subsurface oxides, as does the clained patent, so
that the pickling step can be dispensed with. Only in

t he process disclosed in docunent D7, a separator

mai nl'y conposed of non-hydratable MJO and i ncl udi ng Na-
borate up to 0.2% Na is proposed (cf. D7, clains 4 and
6, colum 8, line 58 to colum 9, line 15). The natrium
conmpound and MJO is found to react and form a gl ass

fil mwhich provides a high tension to the sheet surface
whereby the watt | osses of the Si steel sheet is
reduced effectively. However, no information what soever
is given in docunent D7 |eading a skilled person to

repl ace non-hydratable MgOwi th Al ,0; and to control the
amount of Na, K or Li with respect to the oxygen
content on each surface of the decarburized steel sheet
in order to suppress the formation of subsurface oxides
and to establish a mrror-1like surface. Hence, also the
conbi ned teaching of docunents D1 and D7 woul d not nake
t he cl ai nmed process obvi ous.

In view of these considerations, the subject matter of

i ndependent clains 1 to 4 involves an inventive step.
The dependent clainms 5 and 6 relate to preferred

enbodi ments of the process set out inclains 1 to 4 and
are, therefore, |ikew se allowabl e.
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to maintain the patent in amended formon the
basi s of:

- claims 1 to 6 and the description pages 1 to 9
submtted at the oral proceedings, and

- the figures as granted.

The Regi strar: The Chai r man:

V. Conmmar e W D. Wi ld

1090.D



