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Summary of Facts and Subm ssi ons
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Thi s appeal is against the decision of the exam ning
di vision dated 16 Oct ober 2000 to refuse European
pat ent application No. 96 900 129. 6.

The ground of refusal was that the application did not
conply with the clarity requirenment of Article 84 EPC
The exam ni ng division argued that the expression
"carbide free bainite" was ambi guous since any form of
bai nite al so enbraced iron carbides in one formor
anot her .

During the exam nation procedure the exam ning division
had al so rai sed objections under Article 52(1) EPC,
citing the foll ow ng docunents:

D1: JP-A-6 316 728

D2: EP-A-0 612 852

D3: DE-B-2 302 865

On 15 Novenber 2000 the appellant (applicant) |odged an
appeal against the decision and paid the prescribed fee
on the same day. On 21 February 2001 a statenent of
grounds of appeal was fil ed.

Wth the grounds of appeal the appellant submtted the
foll ow ng docunent:

Bainite in Steels, H K D. H Bhadeshia, Canbridge
University Press, 1992, pages 12, 371 to 373, 378, 379,
381, 382, 385 (hereinafter D4).
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The appel | ant requests that the decision under appeal
be set aside and that a patent be granted on the basis
of the follow ng docunents:

- Claims 1 to 4 submtted by tel ecopy of 25 February
2003, or

- on an auxiliary basis, remttal to the first
i nstance for further prosecution.

| ndependent claim 1 reads as foll ows:

"A nethod of producing a wear and rolling contact
fatigue resistant carbide-free bainitic steel rail, the
met hod conprising the steps of hot rolling to shape a
steel whose conposition by weight includes from 0. 05

to 0.50% carbon, from1.00 to 3.00% silicon and/or

alum num from 0.50 to 2. 50% manganese, from 0. 25

to 2.50% chromium fromO to 3.00% nickel; fromO

to 0.025% sul phur; fromO to 1.00% tungsten; fromO

to 1.00% nol ybdenum fromO to 3% copper; fromO

to 0.10% titanium fromO to 0.50% vanadi um and from
0 to 0.005% boron, balance iron and incidental
impurities, and continuously cooling the rail fromits
rolling tenperature to anbient tenperature naturally in
air to produce the required wear and rolling contact
fatigue resistant carbide-free bainitic steel rail."

Clains 2 to 4 are dependent on claim 1.
The appel | ant argued as foll ows:
The description expl ai ned what was neant by "car bi de

free bainite" and the exam ning division had no
problenms with this expression in the earlier part of
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t he exam nation procedure. Bainite was a m xture of
bainitic ferrite and carbon enriched residual

austenite, which latter transfornmed to carbide. In
specific steel chem stries the carbide reaction could
be suppressed and a conplex mcrostructure produced
consisting of bainitic ferrite containing no carbides,
carbon enriched austenite, and high carbon nmartensite.
Since bainitic ferrite was the maj or conponent of this
mcrostructure it was called "carbide free bainite". D4
expl ained this expression clearly.

Reasons for the Decision

1. The appeal is adm ssible.

2. Amrendnent s

Claim1l is essentially a conbination of clains 1 and 2
as originally filed, with sone editorial changes, and
the clainmed nmethod has been limted to the case of
cooling the rail naturally in air, ie the case of
accelerated cooling is no |longer clainmed as an option.
The new claimrelates to a nethod of producing a "rail"
while the original claimrelated to a nethod of
produci ng a "steel product”, and the new claim
specifies that the rail is cooled fromits rolling
tenperature to anbient tenperature. Al these
anmendnents are supported by the application as
originally filed.

The dependent clainms 2 to 4 correspond to original

claims 3 to 5, respectively. There is no forma
objection to the new cl ains, accordingly.

0745.D Y A
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Clarity

The expression "carbide free bainite" is explained in
the description, mainly on page 3. It is stated that in
steel with high (> 1.00% silicon and/or al um nium
content the steel is continuously transformed to
bainite with the retention of high carbon austenite
regions, the residual austenite then transformng to
carbide. Wth a careful choice of steel conposition and
heat treatnment, in particular a continuous cooling
transformation in the bainitic tenperature range, an
essentially carbide free, "upper bainite" type

m crostructure based on bainitic ferrite, residual
austenite and high carbon martensite can be attai ned.

Page 3 al so describes the nechanismfor the formation
of the carbide free bainite, which is that the carbide
reaction is suppressed and the carbon enriched
austenite is transformed to martensite on cooling so
that the bainitic ferrite contains no carbides. |nstead
it contains carbon enriched austenite and hi gh carbon
martensite.

This is supported by D4. The author of this article is
al so one of the inventors of the present application,
and he holds a post in a renowned educational institute
and is clearly an authority on the subject, and the
Board see no reason for contradicting his statenent.

For these reasons the Board does not see any anbiguity
in the expression "carbide free bainite", and the
clains are clear in this respect.

Al t hough the application was refused for non-conpliance
with Article 84 EPC, the exam ning division also raised
objections to the clainms under Article 52(1) EPC during
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t he exam nation procedure. The Board exercises its
power under Article 111(1) EPC to rule on this point
al so.

Novel ty

Three inportant features of the clained nethod are that
t he net hod shoul d produce a carbide-free bainitic steel
rail, the method involves continuous cooling of the
rail fromits rolling tenperature to anbient
tenperature, and the cooling is done naturally in air.
Regarding the first of these features, in order to
ensure the suppression of carbide formation, inter
alia, a high silicon content of 1.00 to 3.00%is used
in the steel.

The expression "continuously cooling"” is not defined
expressly in the application nor is it illustrated by
an exanpl e. However, the application (see page 2) draws
a distinction between the cooling reginmen of the
application and that of the prior art reviewed on

pages 1 and 2, in which tw distinct cooling rates are
used. For exanple, in D2 a first, accelerated cooling
rate fromthe hot rolling tenperature to an
internedi ate tenperature and a second cooling rate to a
| ower tenperature are used. Alternatively, the cooling
is interrupted by another processing step such as
annealing, as in D3. Fromthis it may be concl uded t hat
"continuously cooling"” neans that there is no

di scontinuity in the tenperature/tinme cooling curve of
t he steel.

Such a discontinuity would be produced by the prior art
cool ing nmethod used in docunent D2 where two distinct
cooling rates are used, or where the cooling between
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the rolling tenperature and anbi ent tenperature is
interrupted by an anneal i ng step.

I n docunent D1 an accel erated cooling step is enpl oyed,
and the steel has a silicon content of 1.00% or |ess,
so that carbides are fornmed, as described in paragraph
[ 0009] of the English translation of DI.

5.3 I n docunent D2 the cooling is discontinuous in that it
involves first an accelerated cooling to an
intermedi ate tenperature and then further cooling down
to roomtenperature. Mreover, the formation of
carbides is not suppressed, as indicated at page 4,
lines 13 to 19, for exanple.

D3 di scl oses a process for producing bainitic steel
rails, the steel having a conposition falling within
the ternms of claiml1, which rails are naturally cool ed
fromthe hot rolling tenperature to forma bainitic
structure. The rails are subsequently annealed in a
tenperature range of 450 to 600°C for up to one hour
and then allowed to cool to anbient tenperature. The
aimof D3 is to produce an untenpered, high tensile
strength and tough rail with high wear resistance, in
whi ch the presence of carbides in the bainitic
structure is not considered del eterious.

The exam ning division argued that in D3 the sane
process as the clainmed process is carried out, starting
fromthe sanme steel conposition, so that a carbide-free
bainitic steel would inevitably be produced. This
argunent is flawed since the exam ning division cites

t he met hod of production of an internedi ate product of
the process of D3 agai nst nethod of production of the
final product of the nmethod of claim1 of the
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appl i cation.

Moreover, bainite is not in equilibriumat room
tenperature and the step of annealing the cool ed steel
for half an hour at 450°C will transformthe structure
and create carbides. The applicant has produced the
results of a trial in which a steel plate having the
conposition specified in D3 was tenpered for 30 m nutes
at 450°C. An el ectron mcrograph of foils prepared from
the tenpered steel plate reveal ed an extensive

di stribution of iron carbides within the bainitic
structure.

Thus, none of docunents D1 to D3 ainms at producing a
carbide-free bainitic structure, and none of D1 to D3
includes all the three essential features nentioned in
point 5.1 above. The clained nethod is, therefore,
novel .

| nventive step

The docunent D4 inports new technical information that
was not avail able to the exam ning division. The new
technical information nowon file is relevant to the
guestion of inventive step in that it shows for the
first tinme, as far as the present application is
concerned, that it was known in the prior art that
carbide-free bainitic rail steels exhibit wear

resi stance significantly better than conventi onal

al | oys.

The appel |l ant w shes that the new information should
first be considered by the exam ning division. Since
t he appellant requests the benefit of two instances,
its request for remttal to the first instance for
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further prosecution in this respect is granted in
accordance with Article 111(1) EPC.

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 exam ning division for
further prosecution.

The Regi strar The Chai r man

V. Conmmar e W D. Wi ld
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