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Summary of Facts and Submn ssions

2936.D

The appel | ant (opponent, Ugine S. A ) |odged an appea
agai nst the decision of the opposition division to

mai ntain the patent No. 0 306 578 in anended form The
deci sion was di spatched on 16 Cctober 1997.

The appeal and the fee for the appeal were received on
19 Novenber 1997. The statenent setting out the grounds
of appeal was received on 13 February 1998.

The opposition was filed agai nst the whol e patent and
based on Article 100(a) EPC (lack of novelty and

i nventive step) and Article 100(b) EPC (the patent did
not disclose the invention sufficiently clearly and
conpletely for it to be carried out by the person
skilled in the art), but the |atter objection was

dr opped during the appeal procedure.

Wth the notice of opposition the opponent had cited
three docunents, D1 to D3, and after expiry of the

peri od of opposition, cited the further docunents D4 to
D13. The opposition division decided that docunments D4
to D13 did not prima facie jeopardise the clainms and
were to be disregarded under Article 114(2) EPC. The
opponent's argunent, that the late-filed docunents were
necessary further evidence as a direct result of a
shift in the enphasis of the invention, was not
accepted since the anended nmain clains were based on
features contained in the dependent clains of the

grant ed patent.

The opposition division decided that, having regard to
docunents D1 to D3, the anended clains submtted during
the opposition procedure net all the requirenents of
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the EPC, in particular those of Article 52(1) EPC and
Article 100(b) EPC

The appellant has cited the follow ng prior art
docunents during the appeal proceedings:

D2: Wada et al., "N trogen Solution and Titani um
Nitride Precipitation in Liquid Fe-Cr-Ni Al l oys",
Met. Trans. B, Vol. 8B, Septenber 1977, pages 443

to 450.

D4: Johnson, J. N., "Influence of Col unbiumon the
870°C Creep Properties of 18% Chromum Ferritic
Stainless Steel", Soc. of Mdtor Engineers, Inc.,

Warrendal e, Pennsylvania US, fromthe Int.
Congress and Exposition Cobo Hall, Detroit,
M chi gan, February 23 to 27, 1981.

D9: Gates et al., "Absorption of gaseous contam nants
by wel ds and weld sinulations in ferritic
stainless steels", Mat. Sci. and Technol ogy, My
1987, Vol .3, pages 386 to 393.

D15: "Niobiumin ferritic stainless steels", Keown, S
R., Niobium Techni cal Report, NoTR - 09/ 86,
Decenber 1986, pages 1 to 31.

Oral proceedi ngs took place on 8 Novenber 2001, at the
end of which the follow ng requests form ng the basis
of the decision were put forward:

The appel |l ant requested that the decision under appea
be set aside and that Europan patent No. 0 306 571 be
r evoked.
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The respondent (patent proprietor, Allegheny Ludl um
Corp) requested that the appeal be dism ssed and that
the patent be nmaintained in the formset out in the
deci si on under appeal .

The i ndependent clains 1, 8, 18, and 19 read as
fol | ows:

"1. A nethod of producing a weldable ferritic stainless
steel sheet or strip product having inproved surface
quality, characterised in the nmethod conprising:
preparing a steel nelt containing, by weight percent,
up to 0.03 carbon, 0.012 to 0.05 nitrogen, 10 to 13
chromum up to 1.0 manganese, up to 0.5 nickel, up to
1.0 silicon, 0.03 to 0.35 titanium 0.10 to 0.6

ni obium optionally up to 1.2 alum nium bal ance iron,

t he maxi num anounts of the titanium and nitrogen
varying inversely in anounts not nore than necessary to
satisfy the follow ng Equation 1:

6.194 - 16437/ T =log %N + log %i + log fy + log f

where log fy is described in Equation 2 herein and | og
fr 1s described in Equation 3 herein;

casting and solidifying the steel wthout the
precipitation of detrinental internetallic or

nonnetal lic titani um conpounds during the nolten phase;
and working the steel by hot rolling and cold rolling
to final gauge strip or sheet w thout grinding the hot
roll ed band for renoval of surface defects attributable
to the titanium conpounds; said cold rolled stee
product having good surface quality substantially free
of open surface defects.™
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"8. A weldable ferritic stainless steel sheet or strip
product having i nproved surface and el evat ed

t enperature oxidation resistance and strength,
characterised by the steel containing, by weight
percent, up to 0.03 carbon, 0.012 to 0.05 nitrogen, 10
to 13 chromum up to 1.0 nmanganese, up to 0.5 nickel
up to 1.0 silicon, 0.03 to 0.35 titanium 0.10 to 0.6
ni obium optionally up to 1.2 alum nium bal ance iron,
titanium and nitrogen present in amounts which vary

i nversely and not nore than necessary to satisfy the
follow ng Equation 1:

6.194 - 16437/ T =log %N + log i + log fy + log f

where log fy is described in Equation 2 herein and | og
fr 1s described in Equation 3 herein.”

"18. An autonotive exhaust article for elevated
tenperature service having inproved oxidation

resi stance and surface quality, the article being nade
froma steel alloy consisting of, by weight percent, up
to 0.01 carbon, up to 0.03 nitrogen, 10 to 13 chrom um
up to 1.0 manganese, up to 0.5 nickel, 0.5 to 1.0
silicon, optionally up to 1.2 alumnum 0.03 to 0.1
titanium 0.1 to 1.0 niobium balance iron, and the
titanium and nitrogen present in anounts which vary

i nversely and not nore than necessary to satisfy the
foll owi ng Equation 1:

6.194 - 16437/ T = log "N + log %i + log fy + log f

where log f is described in Equation 2 herein and | og
fr 1s described in Equation 3 herein.”

"19. An autonotive exhaust article for el evated
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tenperature service having i nproved surface oxidation
resi stance and surface quality, the article being nmade
froma steel alloy consisting of, by weight percent, up
to 0.01 carbon, up to 0.03 nitrogen, 16 to 19 chrom um
up to 1.0 manganese, up to 0.5 nickel, 0.5 to 1.0
silicon, optionally up to 1.2 alumnium 0.03 to 0.1
titanium 0.1 to 1.0 niobium balance iron, and the
titanium and nitrogen present in amobunts which vary

i nversely and not nore than necessary to satisfy the
follow ng Equation 1:

6.194 - 16437/ T =log %N + log i + log fy + log f

where log fy is described in Equation 2 herein and | og
fr is described in Equation 3 herein."

Equations 2 and 3, which feature in the independent
clains, are defined on page 6 of the patent
speci fication.

Clains 2 to 7 and 9 to 17 are dependent on clains 1 and
8, respectively.

The appel | ant argued as foll ows:

Rel evancy of the late filed docunents: The change of
the scope of the clains, particularly as regards the
chrom um content, necessitated a new search, which was
the reason for the late filing of docunments D4 onwards.
Docunent D4 was novelty destroying for claim19 and
shoul d, therefore, be admtted into the procedure.

Docunents D9 di sclosed an alloy (alloy Cin Table 1)
whose conposition was in accordance with the opposed
clains, and al so Equation 1, and docunent D15 di scl osed
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an alloy (alloy 12 SR) whose conposition also fel
within the terns of the clains and it was intended for
the sane use (car exhausts etc.) as the steel of the
patent in suit, and this docunent al so disclosed the
probl em of surface defects. These docunents
denonstrated the |lack of inventive step of the clained
subject-matter and were also highly rel evant.

Novel ty: The conpositions of the steels L-1 and L-2 in
Table 1 of docunent D4 fell within the range of product
claim19. It was not clear how a tenperature
restriction as defined in the claim or the inverse

rel ati onship between the titanium and nitrogen
contents, which were considerations during manufacture,
was mani fest in the product. Al steels having the
required conposition and including a | ow titanium
amount, woul d have an adequate surface quality.

Theref ore docunent D4 was novelty destroying for

cl ai m 19.

I nventive step: The alloys L-1 and L-2 in Table 1 of
docunent D4 had conpositions within the clainmed range.
Docunent D2 gave the activity coefficients for chrom um
and nitrogen, and also the fact that the titani um and
nitrogen anmounts varied inversely. The quantity of
titaniumnitride precipitated could be determ ned
sinply and this precipitation avoided if necessary.

The respondent argued as foll ows:

Rel evancy of the late filed docunents: At |east the
silicon content of the alloys L-1 and L-2 of docunent
D4 was outside the clainmed range, so that this docunent
was not novelty destroying for claim19, and therefore
not rel evant.
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The appellant's argunents regarding the need for a
further search was not valid in view of the fact that
the chrom um contents of the new clains was taken from
t he dependent clains of the granted patent. Docunents
D9 and D15 were not rel evant since they provided
background i nformation only and did not disclose either
the present technical problemnor taught a solution
therefor, which was to maintain the titani um and

ni trogen contents bel ow the stoichionetric |evel.
Therefore, none of the late filed docunents shoul d be
adm tted.

Novel ty: The conpositions L-1 and L-2 of docunent D4
did not fall within the conposition range of the
article of claim19 owng to the silicon and carbon
contents being outside the clainmed range. Moreover,
Equation 1 of the patent did represent a limtation of
the scope of the claim which was not satisfied by any
conposi tion of docunent D4.

I nventive step: Docunents D2 and D4 taught away from

the clained invention since they disclosed titani um and
nitrogen contents that varied in the sane direction and
not inversely. Docunment D2 al so says that precipitation

of titaniumnitride was desirable, contrary to what was
sought after in the patent in suit.

Reasons for the Decision

1. The appeal is adm ssible.

2. Anmendnent s

After grant, the clains were anended as foll ows:

2936.D Y A
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Claim1:

(i) The chrom um content has been narrowed from 10 to
25%to 10 to 13%

(ii) The words "during the nolten phase" have been
added to the casting and solidifying step.

Clainms 18 and 19: Although the granted cl ai ns contai ned
three independent clains, there are now four

I ndependent clains. The reason for this is that granted
claim 20, for an autonotive exhaust article, is now
split up into two alternative clains, 18 and 19, which
differ only in the chromumcontent (10 to 13%in
claim18 and 16 to 19%in claim19), and claim 19
mentions surface oxidation resistance.

The basis for the anendnent (i) and to the chrom um
content in clainms 18 and 19 is found in clains 8 and 9
as originally filed. Support for the anendnent (ii) to
claiml1l is on page 5, lines 12 to 21 of the Al
publ i cati on.

The above changes were nade in response to a novelty
attack and are therefore all owable. The anmendment (ii)
has been effected in order to clarify that the
precipitation of the detrinental conpounds is avoi ded
during the nolten phase, in order to indicate nore
clearly the aimof the invention and hence enphasi se
the distinction over the prior art. Mreover, the scope
of the clains has been restricted by the anendnents.

G anted claim 20 nmentions "inproved oxidation

resi stance", as does present claim 18, but present
claim 19 nentions "inproved surface oxidation

2936.D Y A
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resistance". This is allowabl e since surface oxidation
resistance is addressed in original claim7.

The lower |imt of nitrogen of 0.012%in the clains of
the granted patent was an anmendnent over the clains as
originally filed, where the nitrogen content was
defined as "up to 0.05". This anendnent is supported by
t he exanples since this is the | owest anmount of
nitrogen used therein.

The anendnents are all owabl e under Article 123(2, 3)
EPC, accordingly.

Adm ssiblity of the late filed docunents

Al t hough the opposition division stated in the decision
under appeal, that the docunents D4 to D13 were not

rel evant and therefore not admtted into the procedure
under Article 114(2) EPC, it had in fact already cited,
in its conmunication dated 10 July 1996, docunent D4
(at that tine referred to as docunent D) as being

novel ty destroyi ng agai nst the then pending clains 2
and 10. Therefore, this docunent was already in the
proceedi ngs and coul d not subsequently be disqualified
t herefrom

It remains only to be exam ned whet her docunents D9 and
D15 are of sufficient relevance that they should be
admtted under Article 114(2) EPC. In order to do this
it is first necessary to analyse the invention of the
patent in suit.

The patent in suit relates to a weldable ferritic
stainless steel sheet or strip with inproved surface
quality for use in autonobile exhaust and em ssion
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systens, which has high tenperature strength and

resi stance to oxidation and corrosion. In order to

i nprove surface appearance and formability while

m nimsing roping, niobiumis added to the steel, but
this contributes to weld cracking, against which
titaniumis, therefore, also added. A well known all oy
of this type is the USS-Type 409 all oy.

The di sadvantages of prior art methods of meking
titanium and ni obium stabilised steel alloys are set
out on page 3, lines 35 to 42 of the patent in suit,
and may be summarised as follows: The titaniumused to
stabilise alloys such as USS-Type 409 has an extrenely
high affinity for nitrogen and oxygen and forns and
precipitates nonnetallic oxides and internetallic
titaniumnitride during nelting, refining and casting.
These precipitates coal esce into | arge chunks or
clusters and float to the surface of the cooling nolten
nmetal in the nould, and upon freezing they are trapped
in or near the surface of the cast slabs. Costly
grinding is required to mnimse rolling these clusters
into detrinmental surface defects. Another defect that
arises is the open surface defect, which appears as a
grey or dark streak parallel to the rolling direction
in the hot rolled band.

The problemthat the patent in suit seeks to solve is
set out in the paragraph |inking pages 3 and 4 of the
pat ent specification is, accordingly, to manufacture an
al l oy conparable to the USS-Type 409 alloy in terns of
fabricability and oxidation and corrosion resistance,
but whi ch does not exhibit the open surface defects of
titani um bearing stainless steels. Such steels should
be capabl e of being produced in |ight gauges of the
order of less than 0.381mm (0.015 inch) w thout surface
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defects or hol es.

The solution proposed is that the titani umcontent of
the ferritic stainless steel should be mnimnm sed
whereby the titaniumnitride is soluble in the nelt
down to the liquidus tenperature within the norm
nitrogen content range available with conventi onal AOD
practice, so as to avoid precipitates which affect
surface appearance. The reduced titaniumcontent is
conpensated by the addition of niobium and the
stabilisation effect of titanium and niobiumis

achi eved by their conbination with carbon and nitrogen
to avoid their adverse affects on corrosion resistance.
Thus, the anobunts of titanium and nitrogen are bel ow
the stoichionetric levels so as not to precipitate in
the |liquid phase, yet play an inportant role in the
solid phase.

The i ndependent cl ains accordingly feature an equation
t hat enbodi es upper limts for the permtted maxi mum
amounts of nitrogen and titanium and specify that the
anounts of nitrogen and titanium should be selected so
as to vary inversely with each other

Exanpl es are given of ferrite steel alloys having
constituents falling within the clainmed conposition
ranges. These have good surface characteristics w thout
t he need for grinding, while having nechanica
properties and corrosion resistance conparable with
USS- Type 409 steel.

Thus, the steel nmay be nade using conventional ACD

practices and no grinding procedures are necessary to
I nprove surface appearance. The steel may be rolled to
t hi nner gauges than was feasible for the USS-Type 409
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st eel .

Docunent D9 presents studies of the factors influencing
wel dability of USS-Type 444 ferritic stainless steel,

i ncl udi ng contam nation of welds with nitrogen.
Stabilisation with both titaniumand niobiumis
recomended to reduce nitrogen pick-up. The alloy C
listed in Table 1 is not in accordance with the cl ains
of the patent in suit in that the chrom umcontent is
too high and there is a substantial anount of

nol ybdenum pr esent.

Equations 4 and 7 of the appendix are alleged to anount
to equation 1 of the patent in suit, but this is not
the case, even though Equation 7 does define an inverse
rel ati onshi p. However, there is no information
concerning solving the problemof surface defects by
keeping the titaniumand nitrogen contents bel ow the
stoichionetric level so as to avoid precipitation of
nitrides during the nolten phase.

Docunent D15 reviews the role of niobiumas a
stabilising elenent and its influence on the nechanica
and chem cal properties of ferritic stainless steel.
Section 6.5 di scusses dual stabilisation by titanium
and ni obi um and recommends their conbi ned stabilisation
for toughness and ductility. Section 6.6 nentions the
probl em of surface defects due to inclusions and seens
to suggest favouring niobiumover titaniumto reduce
this. This docunent does not suggest the stee
conpositions as defined in the clains of the patent in
suit, nor the inverse relationship between the titanium
and nitrogen contents so as to avoid precipitation of
nitrides during the nolten phase, nor keeping the
titanium and nitrogen contents bel ow the stoichionetric
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| evel so as to avoid precipitation of nitrides during
the nolten phase.

For the foregoing reasons docunents DO and D15 are not
rel evant to the problemor solution of the patent in
suit, and since they are late filed they are not
considered in the procedure under Article 114(2) EPC

Novel ty

Only docunent D4 was cited against claim19, it being
all eged that steels L-1 and L-2 in table 1 have the
conposition of the steels of these clains. However, at

| east the carbon and silicon contents of the steels L-1
and L-2 lie outside the clainmed ranges. It is also not
clear that the titaniumand nitrogen contents satisfy
Equation 1 of the patent in suit. Therefore, docunent
D4 is not novelty destroying for claim19.

I nventive step

Only docunents D2 and D4 remain to question the

i nventive step of the clainmed subject-matter. Docunent
D2 presents studies of the effects of alloying el enents
and tenperature on nitrogen solubility and the
solubility product of titaniumnitride in liquid Fe-Cr
al l oys. Although nitrogen is inportant for determning
the properties of the steel, soluble nitrogen is
undesirable and to stabilise the dissolved nitrogen,
titani um shoul d be added to precipitate titanium
nitride in the solid steel.

The first paragraph on page 443, therefore, nentions
the precipitation of titaniumnitride as being
desirable in the structure of the solid steel, but it
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does not suggest inhibiting such precipitation in the
nol t en phase, which is the aimof the opposed patent.
The solubility product of titaniumnitride in Fe-Cr
alloys at different tenperatures is calculated (Fig.7
and Table 1V), though the inverse relation between
nitrogen and titaniumis disclosed, this information is
not associated with any practical neasures such as
overcom ng the probl em of surface defects by keeping
the nitrogen and titaniumcontents |low so as to avoid
precipitation of nitrides during the nolten phase.

Docunment D4 was cited only as an anticipation of the
subject-matter of claim19. If anything, this docunent
teaches away fromthe patent in suit since the alloys
L-1 and L-2 have titaniumand nitrogen contents that
change in the sane direction rather than inversely.

Al so, the chrom umcontents of these alloys |lie outside
the clained range, and in any case, there is no

di scl osure of the present problemor its solution.

To summari se, whereas in the prior art enough titanium
was added to the nelt to formnitrides, wherein in the
nol t en phase excess titaniumin the form of
precipitated nitrides floated to the top of the nelt,
the clained invention, in contradistinction to the
prior art, suggests the prevention of detrinental
precipitates during the nolten phase, by setting limts
on the titaniumand nitrogen contents, whilst stil

enabl ing the carbon and nitrogen to be bound up with
titanium and niobiumin the solid phase. The present
probl em and sol ution are, therefore, newin the art and
i nvol ve an inventive step.

The subject-matter of the nethod claim1 and the device
clains 8, 18, and 19 involves an inventive step,
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accordi ngly.

6. Since, in view of the above, the grounds of opposition
rai sed by the appellant do not prejudice the
mai nt enance of the patent in anmended form the patent
in suit is maintained on the basis of the clains upheld
by the opposition division.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

V. Conmmar e W D. Wi ld

2936.D



