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Summary of Facts and Subm ssi ons

2222.D

Thi s appeal is against the decision of the exam ning
di vision dated 11 Decenber 2001 to refuse European
pat ent application No. 97 310 229. 6.

The ground of refusal was that the subject matter of
claiml of the main request and of the auxiliary
request did not involve an inventive step having regard

to the docunents

Dl1: US-A-5 120 373

D3: E. F. Bradley: "Superalloys, A Technical Guide",
page 9, ASM International Ohio, USA, Novenber
1989, page 9, ISBN 0-87170 327

D4: R T. Holt and W Wallace: "Inpurities and trace
el enents in Nickel -base superall oys”
I nternational Metals Reviews, Review 203, Mrch
1976, pages 1 to 24

The exam ning division held that - conpared with the
My-free superall oy disclosed in docunment D1 - the
addition of 0.001 to 0.005 wt% My to the clainmed alloy
was obvious to a skilled person to react as a refining
aid with sul phur, as evidenced by docunents D3 and D4.
The division further held that the anpbunts of the

remai ning el ements of the clained alloy fell within the
definition of the preferred range given in docunment DL.
However, an alloy selected fromthis range could not be
consi dered as being novel since the skilled person
woul d seriously contenplate working within this
preferred range.
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On 21 February 2002 the appellant (applicant) |odged an
appeal against the decision and paid the prescribed fee
on the sanme day.

In an official conmunication, the Board expressed its
provi sional position on the case and referred to
docunent

D5: Q Huang and Jing Xin Ren: "Surface integrity and
its effects on the fatigue |life of the nickel-
based superal |l oy GH33A", International Journal of
Fatigue, 1991, No.4, pages 322 to 326

At the end of the oral proceedings which took place on
23 Septenber 2004, the appellant requested that the
deci si on under appeal be set aside and a patent be
granted on the basis of the clains 1 and 2, the
description pages 2 to 11 filed during the oral

proceedi ngs, and the description page 1 and Figure 1 as
originally filed.

| ndependent clainms 1 and 2 read as foll ows:

"1l. A hot deforned nickel base superalloy article
havi ng a nmachi ned surface, said superalloy article
conprising a conposition, in weight percent, of 2.2A,
4.6Ti, 15.5Cr, 3.0Md, 13.5Co, 0.015C, 0.015B, 0.04Zr,

0. 001- 0. 005My, bal ance Ni and unavoi dable inpurities,
said superalloy article being free of carbide stringers
and further conprising a plurality of discrete MC
car bi des, where Mis predomnantly titaniumand Cis
carbon, which are free from nol ybdenum for increased
fatigue strength.”
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"2. A nethod of increasing the fatigue strength of a
hot deforned nickel base superalloy article having a
machi ned surface, said nethod conprising the steps of:

provi di ng a nickel base superall oy conposition
sai d conposition conprising, in weight percent, 2.2A,
4.6Ti, 15.5Cr, 13.5Co, 0.015C, 0.015B, 0.04Zr, 0.001-
0. 005My, bal ance Ni and unavoi dable inpurities;

addi ng, in weight percent, 3.0M, thereby form ng
a final conposition

heat treating the final conposition to form an
article; and

machi ning the surface of the article, said article
bei ng characterized by being free of carbide stringers
and by the presence of a plurality of discrete MC
car bi des, where Mis predomnantly titaniumand Cis
carbon, which are free from nol ybdenum for increased
fatigue strength.”

The appel | ant argued as foll ows:

The present clains define, in essence, a point
conposition which falls wthin the generic disclosure
of the conpositional ranges of the alloy given in
docunent D1. The disclosure of a generic is, however,
not a disclosure of the specific. Apart fromthe
magnesi um content not nentioned in docunent D1, the
claimed point-like alloy conposition is distinguished
fromthe preferred alloy conposition disclosed in
docunent D1 also by its specific anount of M. Although
the "preferred" ranges specified in Table 1 of docunent
Dl are to include 3 to 5 wt% M, this does not nean
that the lower limt of 3 wt% M could be conmbined with
any conposition fitting within the other eight
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preferred ranges, the nore so since the single exanple
(the nost preferred enbodi mrent of Dl) teaches towards a
selection of the md-points rather than the end points
of the preferred ranges. The only conponents of the
"preferred starting conposition” to match with those of
the clained alloy are Al and Ti, whereas the amounts of
the remaining elenents Mo, C, B, Zr and My differ from
t hose of the clained invention. In the case of M
(4.19% a content even above the md-point (4.0 wt % M)
has been chosen. Hence, in the absence of any other
exenplifying alloy, the nom nal conposition of the
specific exanple nmentioned in the abstract of docunent
D1 enphasi zes what is really being disclosed by the
list of the preferred ranges.

More inportantly, a skilled person would not recognise
from docunent D1 that |ow cycle fatigue strength woul d
be a problemoriginating fromthe M-rich M carbides
which are fornmed into stringers during the forging
operation and damaged during machi ni ng. Consequently,

t his docunent could not provide any hint to the clained
solution. Putting into practice the teaching of
docunent D1, a person skilled in the art was,
therefore, not led to choose the end point of 3 % M of
the preferred range for Mo while |leaving the contents
of the remai ni ng conponents unchanged, i.e. close to
the m d-point of the preferred ranges.

Moreover, if the anpbunt of one refractory conponent
(e.g. M) is reduced, the decrease in the alloy's
mechani cal properties associated therewith has to be
conpensated for by adding other refractory conponents
e.g. tungsten, as can be seen fromthe various

superal | oy conpositions listed in Table 1 of docunent
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D4. This has not been done with the cl ai ned
conposi tion.

G ven this situation, the clainmed subject is novel and

i nvol ves an inventive step.

Reasons for the Deci sion

2222.D

The appeal conplies with the provisions of Rule 65(1)
EPC and is therefore adm ssible.

Arendnent s

Claim1l results froma conbination of original claim?7
with the technical features given on page 8,

lines 15/16 and page 9, lines 1 to 11 of the
description as filed. The term "hot deforned" has anple
support in the description as filed, e.g. on page 6,
line 18 or on page 7, line 16.

Claim2 is based on the originally filed clainms 7 and 8
and the above nmentioned parts of the description.

The description has been suitably adapted to the
wor di ng of the anmended cl ai s.

Hence there are no formal objections to the clains and
t he description.
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The application

The present invention relates to a hot defornmed nickel
base superalloy article which consists of a point-like
conposition and exhibits a machi ned surface. In these
all oys the presence of refractory elenents such as M
and Ti in conbination with carbon inevitably |eads to
the formati on of MC carbi des which show the tendency to
form "carbide stringers" after forging. The description
pages 8 and 9 reflect the applicant's finding that the
si ze and nor phol ogy of the MC carbides exhibit a
profound i npact on the fatigue strength and, nore
specifically, that nol ybdenum adversely affects the | ow
fatigue cycle (LCF) strength based on its presence in
the MC carbides. As further set out on page 2, lines 11
to 19, the mcro-structural damage that occurs during

t he machining process is responsible for initiating LCF
failures at relatively lowlives. The application,

t herefore, proposes the limtation of the anount of

nol ybdenum in the superall oy conposition to 3.0 w % and
a restriction of the carbon content to 0.015 wt%to
pronote the formation of discrete Md-free MC carbides
predom nantly conposed of titanium and carbon which do
not form "carbide stringers" during the hot deformation
oper ati on.

The cl osest prior art

Li ke the present application, docunent Dl relates to a
wr ought hi gh strength nickel base superalloy which is
particularly adapted to produce disc pre-forns and
shafts for gas turbine engines (cf. D1, colum 4,
lines 46 to 49; colum 7, lines 15 to 20). Table | of
docunent D1 lists a "broad”, "intermedi ate" and
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"preferred" conposition, each conposition having
progressively narrower ranges for the various
conponents, and a "preferred starting conposition" as
the single exanple is specified in the abstract of
docunent Dl1. Based on these considerations and given
that the known superalloy articles are produced with
the sane nethod and are used for the sane purpose
clainmed in the application, docunent D1 is regarded as
representing the closest prior art. This docunent is
al ready acknow edged as technical background in the
descri ption.

The remai ni ng docunments are less relevant in that they
concern either different types of alloys (D5) or nerely
represent the technical background know edge of a
person skilled in this field of technology (D3, D4).

Novel ty

Docunent D1 fails to disclose the presence 0.001 to
0.005 WMt % (10 to 50 ppm nmagnesiumthat is required in
the clained alloy as a conmpul sory conmponent. The

subj ect matter of independent clains 1 and 2 is
therefore novel with respect to docunent D1 al ready by
this technical feature.

Novelty of the claimed article is, however, not
establ i shed exclusively by the presence of My, but also
by the fact that the superalloy of the clainmed article
and nethod represents a very specific conmposition which
has been designed to exhibit a superior LCF strength.
To this end, the alloy set out in claim1l has been
selected fromthe generic disclosure of alloy
conpositions confined to the preferred el enental ranges



2222.D

- 8 - T 0618/ 02

which are listed in Table 1 of docunent Dl1. Although
the present clains 1 and 2 refer to a point-1like alloy,
the values of the different elenments may be regarded as
sub-ranges, since in practice it is inpossible to
produce a point-like alloy.

According to the case | aw of the Boards of Appeal of
the EPO, a selection of a sub-range of nunerical val ues
froma broader range is possible when each of the
following criteria is satisfied:

(i) the selected sub-range should be narrow

(1i) the selected sub-range should be sufficiently
renoved fromthe preferred part of the known range
(as illustrated for instance in the exanples given
in the prior art);

(iii)the selected sub-range should not be an
arbitrarily chosen specinmen fromthe prior art,
i.e. not nerely one way of carrying out the prior
teachi ng, but nust provide a new invention

(pur posi ve sel ection).

In the present case, the selected "sub-range"
stipulated in clains 1 and 2 has been limted to a
nom nal point-1like superall oy conposition and is,
therefore, extrenely narrow as conpared with the
preferred ranges listed in D1, Table 1. Moreover, the
claimed alloy is, in particular by having its M-
content reduced to 3.0 wt% sufficiently far renoved
fromthe single exanple given in docunent D1 which
conprises 4.1 wt% M and is situated at about the m d-
point of the preferred range for M. Mreover, it
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cannot be contested that, by its | ow M-content, the
cl ai med superal |l oy conposition offers something
different fromthe properties of the preferred area of
al I oys di sclosed in docunent D1, namely a significantly
i mproved LCF strength which is not achieved with an
alloy conprising 4.1 w M. This finding has been
convincingly denonstrated in the application by
conparing the performance of the clainmed superall oy
with that of the conventionally used alloy PWA1113

whi ch has a chem stry very close to that of the
"preferred starting conposition” referred to in
docunent Dl1. The cl ai ned conposition, therefore,
represents al so a purposive selection and not a nere

enbodi nent of the prior art.

The subject matter of claiml1l, and |ikew se of
i ndependent claim2, is therefore novel with respect to
t he technical teaching given in docunent D1.

6. | nventive step

6.1 Starting fromthis prior art, the problem underlying
the present application, therefore, resides in
providing N -base superalloy articles which display
i nproved LCF properties after machining, in particular
when using WC tool inserts.

The solution to this problemresides in the control of
t he carbon content and, nore inportantly, of the anount
of nol ybdenumin the MC carbi des such that the MC
carbides are free from nol ybdenum Such M-free

carbi des are achieved by restricting in the alloy the
Mb-content to 3.0 w % and the carbon content to 0.015
w % This type of carbide is not excessively damaged

2222.D
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during conventional WC-|lathe turning and, therefore,
does not cause premature failure of the article.

The reliability problemof LCF strength not being
addressed anywhere in docunent D1, and neither in any
of docunents D3 and D4, the teaching of these docunents
could not afford a skilled person a perspective or
indication as to the solution of the identified
technical problem It is only docunent D5 which deals
with the effects of the surface integrity created by
machining on the low cycle fatigue Iife of N -based
superal | oy GH33A (cf. D5, page 325). However, as can be
| earned from Table 1 of docunent D5, superall oy GH33A
does not conprise Mo and Co as alloying elenents and is,
therefore, a totally different type of alloy. Thus,
even by conbining the technical teaching given in
docunents D1 and D5, the subject matter of claiml
woul d not be arrived at.

It may be argued that a skilled person putting into
practice the known superall oy according to DI woul d
have worked in the "preferred range" and hence woul d
have selected e.g. an alloy conprising 3.0 w % M.

It is beyond doubt that the preferred range actually

i ncludes the possibility to select a superalloy having
a Mo-content of 3 wt% and that the clained conposition
could have selected fromthe preferred range. However,
given that the identified technical problemwas neither
menti oned nor even suggested in docunent D1, there was
no recogni sable pointer in the state of the art for a
skilled person to design the superall oy conposition
stipulated in the independent clains 1 and 2 of the

present invention.
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In this respect, the Board concurs with appellant's
argunent that by making only slight changes in the
anount of one or nore constituents, the superalloy's
wel | bal anced match in its mechani cal properties,
forgability and corrosion behavi our can be
significantly altered. Consequently, a skilled person
woul d, in the absence of any other technical

i nformation, adhere to the proven "preferred starting
conposi tion” disclosed as the single exanple in
docunent D1 rather than make any costly changes to this
bal anced conposition.

Consequently, the subject matter of claim1l is novel

and invol ves an inventive step.

The article according to claim1 being novel and
inventive, the sane statenent is true for the method of
producing this article set out in claim?2.
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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 first instance with the order
to grant a patent on the basis of the foll ow ng

docunent s:
C ai ns: 1 and 2 as filed during the oral
proceedi ngs of 23 Septenber 2004
Descri pti on: page 1 as originally filed,
pages 2 to 11 as filed during the oral
proceedi ngs of 23 Septenber 2004,
Dr awi ngs: Figure 1 as originally filed.
The Regi strar: The Chai r man:
V. Commar e T. Kriner

2222.D



