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Summary of Facts and Subm ssi ons

2325.D

Eur opean patent No. O 740 644 relating to a ceramc
cutting insert conprising an alumna matri x and

whi skers of silicon carbi de was opposed on the grounds
of insufficiency of disclosure (Article 100(b) EPC)

| ack of novelty and |l ack of inventive step

(Article 100(a) EPC). The opponent (respondent) relied
inter alia on the follow ng docunents in support of the
opposi tion:

Dl: US-A-5 238 334

D2: Letter from SILAG Qperation, South Carolina, dated
13 January 1984, with encl osures: Brochure "SI LAR'
and price |ist.

D4: US-A-5 177 037

D5: Advanced Ceramic Materials 1 (1), 1986, 36 - 41
D6: EP-A-0 496 712

The single claim1l as granted reads as foll ows:

"1. Ceramic cutting insert for chipformng machining of
heat resistant alloys conprising an alumna matrix and

5 - 50 % by vol une of honobgeneously di spersed whi skers
of silicon carbide, characterized in that the whiskers

have an average length of 4 - 7 mfmwth a standard

deviation of 3 - 5 nmm preferably about 4 nm™
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The opposition division revoked the patent. It was held
that the disclosure was sufficient. Novelty in respect
of both D1 and D6 was acknow edged in view of the

di stribution of the I engths of the whiskers
characterised by the specific selection of the range of
(i) the average whi sker length, and (ii) the standard
devi ati on thereof.

Wth regard to the issue of inventive step the
opposition division held that the specific distribution
of the whisker length according to the patent in suit
did not make a contribution to the physical properties
of the claimed cutting tool material. Therefore the
opposi tion division concluded that there was | ack of

i nventive step.

The appellant (proprietor) |odged an appeal against the
deci sion of the opposition division. He relied on
addi ti onal docunents in the course of the appeal
procedure, in particular to D9

D9: J. Am Ceram Soc. 77 (11), 1994, 2828 - 2832

The respondent (opponent) also relied on further
docunents at the appeal stage, nanely D7 and D8.

D7: Experimental Statistics. National Bureau of
St andar ds Handbook 91, Washington D.C., 1966,

p. 1-6 to 1-9

D8: Annals of the CIRP, 36 (1), 1987, 13 - 16
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| V. The appel |l ant argued, in essence, that the disclosure
was sufficient, since the skilled person is able to
performthe invention over the whole range of claiml
as granted. Furthernore, it is well known in the art
how to neasure the |length of the whiskers in the
sintered conposite and how to m x whi skers with an

alumna matri x.

Novel ty cannot be denied either. D1 discloses a ceramc
cutting insert containing an alumna matrix and 10 to
40% by wei ght of single crystal whiskers and/or

pl atel ets of carbides, nitrides and/or borides of Si,
Ti, Zr, H and/or Nb. The exanpl es say nothi ng about
the properties of the silicon carbide whiskers,
especially nothing in respect of |length, dianmeter or
aspect ratio. Only the general description refers to
the dianmeter and | ength of the whisker material. The
range of length is 2.5 to 100 mm and, thus, nuch broader
than the range of 4 to 7 nmaccording to the patent in

suit.

Li kew se the disclosure of D6 is not prejudicial to the
novelty. \Wereas the ranges of the diameter and of the
whi sker length are the sanme as in D1, the aspect ratio
is even broader. D6 contains only one exanple relating
specifically to silicon carbide whiskers, nanely
exanpl e 1 where whiskers of the type "SC- 9" are used.
According to D2 the length of "SC 9" whiskers is 10 to
80 mm For this reason exanple 1 of D6 does not fal
within the scope of claiml of the patent in suit.

D4 concerns a conpletely different material and does
not disclose the step of premlling the whiskers which
woul d lead to a reduction of the standard deviati on.

2325.D
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The whi sker length of 5 to 15 mmgiven in Figure 3 of D8
was neasured on polished sections of sintered

materials. This nethod | eads to val ues which do not
represent the true whisker |ength, as confirmed by D9.

Wth regard to the issue of inventive step the

appel  ant argued that the probl em underlying the
present invention was to provide a ceram c cutting tool
material with a conbination of good hardness, fracture
t oughness and fracture strength. The inventors have
surprisingly found that using short whiskers having a
length within a specified range results in cutting tool
inserts having such inproved "overal|l" properties.

Neither D1, nor any of the other prior art docunents

gi ve the teaching that such a conprom se between the

different properties can be achieved by using silicon
car bi de whi skers having the specified narrow

di stribution of whisker |engths.

Even though D4 di scl oses the use of short whiskers, the
skilled person would not conbine D4 with D1 or D6,
because D4 relates to a conpletely different technical
problem nanely the provision of a ceram c conposite
mat eri al having a high electrical conductivity for

el ectro-di scharge nmachi ni ng.

Simlarly, the technical problemunderlying D5 is also
conpletely different fromthe problemof the present
invention. D5 deals mainly with the question of howto
increase the flowability and honbgeneous i ncorporation
of fibres including whiskers, mcrofibres, mneral
fibres, short netal fibres etc. into a matrix material.
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Thus, no incentive is given to the skilled person to
conbine D1 or D6 wth D4 and, optionally, D5.

V. The argunents of the respondent can be sunmarised as
fol | ows:

The patent in suit does not disclose the alleged
invention in a manner sufficiently clear and conpl ete
for it to be carried out. The exanples contained in the
patent show that a person skilled in the art working

al ong the teaching of these exanples, and therefore
within the scope of the claim wll not obtain inproved
cutting tools in any instance. Further, as the aspect
ratio of the silicon carbide whiskers is not specified
inthe claim it is also to be expected that no

i mprovenent of the cutting properties will be achieved
if the dianmeter of the whiskers is very |ow. Mbreover
what is clainmed in the present case is a final product,
i.e. the ceramc cutting tool. However, the entire

di scl osure of the patent in suit relates to the mlled
material which has to be sintered in order to convert
it into the final product. During the sintering step
sone breaking of the whiskers may occur. The

di stribution of the whisker Iengths in the final
product may therefore differ fromthe distribution in
the mlled material. There is no evidence that the
average |l ength and standard devi ati on of the whiskers
of exanples A, B, C and D of the patent in suit have
been determ ned after the sintering step. Furthernore
the patent in suit contains no information as to how
the m xing step was carried out and how the | ength of

t he whiskers in the sintered conposite was neasured.

2325.D
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In respect of the issue of novelty the respondent
submtted that the teaching of D1 anticipates claim1l
of the patent in suit. The patent in suit requires that
t he whi skers have an average length of 4 to 7 nmwth a
standard deviation of 3 to 5 nm Assum ng that the

| engths are distributed according to a nornal

di stribution, about 70% of the whiskers exhibit a
length of 4 to 7 nm+/- 3 to 5 nm i.e. between 1 to

12 mm This range overlaps with the range of 2.5 to

100 mm di scl osed in DL.

The skilled person would use a standard whi sker
preparation, e.g. "SILAR SC-9" or "SC-10", and an
aspect ratio within the preferred range of 5 to 10
stated in Dl. Consequently, the average |length of the
silicon carbide whiskers would be in the range of from

3to 6 nm

D4 is al so novelty-destroying, because it discloses
ceram c cutting inserts conprising an alumna matrix
and 10 to 50% by vol une of silicon carbide whiskers
havi ng an average |length of less than 10 nm typically
5,0 nim It is immterial that D4 is silent on the
standard devi ation of the length, since this is an

i nherent feature of the teaching of D4. It is also
immaterial that the product of D4 contains a further
conponent, nanely an el ectro-conductive ceramc
conponent like TiC, TiB, ZrB; or TiN.

A further docunent that destroys novelty is D&6.
According to D6 whiskers of a length of 2.5 to 100 mm
and a length to dianmeter ratio of preferably 5 to 30
are used. D6 suggests the use of silicon carbide

whi skers of the "SC 9" type which are known to have an
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average dianeter of 0.6 nm This translates into an
average length of the whiskers of between 3 and 18 mm
whi ch overlaps with the average | ength according to the
patent in suit. Using whiskers having an aspect ratio
of about 5 to 10 leads to lengths within the range as
clainmed in the patent in suit.

D6 requires wet mlling and m xing of the raw nmateri al .
This corresponds to the nethod used in the patent in
suit. As D6 and the patent in suit both use the sane
raw material in the same anmount, and al so use the same
processing of the material, the resulting product nust
be the sane, too.

D8 describes various tests of comercial ceramc
cutting tools, including "conposite A" which conprises
an alumna matrix and 30% by vol une of silicon carbide
whi skers manuf actured by "ARCO'. According to D8 the

l ength of the "ARCO' whiskers as obtained fromthe
manuf acturer was 10 to 80 nm whereas in the cutting
tool "conposite A" a range of 5 to 15 nm had been found.
This is inline with the teaching of D8 according to

whi ch the whi skers have to be broken before m xing them
with the alum na particles. Furthernore D8 reveal s that
a regul ar whisker length is inportant. This inplies

t hat the standard deviation nust be small. The
respondent concluded that the teaching of D8, taken as
a whole, is therefore prejudicial to the novelty of the
ceram c cutting inserts according to the patent in

suit.

Wth regard to the issue of inventive step the
respondent submtted that docunent D1 or D6 may be used
as the starting point.
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Starting fromD6 as the closest prior art, the problem
to be solved would be to optim se the known cutting
insert. The skilled person would realise that the
background art as indicated in D6 corresponds, in
essence, to the teaching of D4. Therefore he would
consult D4 and find that short whisker lengths lead to
i nproved thermal shock resistance. Further he woul d
find that a | ow aspect ratio in the range of 10 to 20
and whi sker lengths of 5 to 10 mm (for whiskers having
an average dianeter of 0.5 nm) give rise to increased
resistance to critical crack formation and propagation
as well as an increased fracture toughness. From

Table 2 of D4 the skilled person would concl ude that an
average whi sker length of 5.0 mmis suitable. Thus, by
conbining D6 and D4 the skilled person would arrive at
the clained subject-matter in an obvi ous nmanner.

Simlar considerations apply to the conbination of D1
and D4. D1 teaches that the whiskers should have a | ow
aspect ratio in the range of 5 to 10 for good strength,
t oughness, thermal shock and wear resistance.

Furt hernore D5 di scl oses how whi skers having a | ow and
control |l ed aspect ratio can be obtained, nanely by pre-
breaki ng the whi skers before mxing themw th the

matri x material .

The respondent submtted further that the all eged
invention, if at all novel, is only an arbitrary
selection fromthe prior art teachings. The appell ant
has not presented any evidence showi ng that the clained
standard devi ati on has any inpact on the properties or
performance of the cutting tool. On the contrary the
test results given in Table 3 of the patent in suit
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reveal that there are only slight and insignificant

di fferences between the properties of the sanples
according to the invention, i.e. "Variant B" and
"Variant C', and the sanple according to the prior art,
i.e. "Variant A".

As far as D8 is concerned, the respondent argued that
the only difference, if any, between the tested cutting
insert "A" of D8 and the cutting insert according to
the patent in suit is another definition of the whisker
length, with a clear overlap of the respective ranges.
However, this difference is easily overcone by the
expert skilled in the art in view of other statenents
in D8, nanely that the volune, aspect ratio and | ength
of the fibres nust be controlled to get proper
performance and good reliability of the tool.

The respondent concluded that the cutting insert
according to the patent in suit |lacks an inventive step
in view of D8 or one of the follow ng obvious

conbi nati ons of docunents: (i) D6 and D4, optionally
together with D5; or (ii) Dl and D4, again optionally
toget her with Db5.

The appel | ant requested that the decision under appeal
be set aside and that the patent be nmaintained as
granted (main request) or, alternatively, on the basis
of one of the auxiliary requests | to V filed during

t he oral proceedings.

The respondent requested that the appeal be dism ssed.
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Reasons for the Decision

1

2325.D

The appeal is adm ssible.

Sufficiency of disclosure

The respondent has raised an objection of insufficiency
of disclosure under Article 100(b) EPC, but he did not
contest that the exanples contained in the description
produce the results set out in Tables 2 to 4. He argued
that the cutting tool "Variant C', although covered by
claim1l1, does not show i nproved properties over the
conparative exanple "Variant A" in the cutting test.
The skilled person is therefore unable to determ ne
fromthe usual cutting tests whether he will get an

i nproved cutting tool when working within the scope of

claim 1.

Mor eover the respondent criticised that the aspect
ratio is not included as a feature in claim1. Further
he contended that, although cutting inserts are

cl ai med, the whole disclosure of the patent in suit
relates to a prelimnary product, nanely the mlled
material before the sintering step. Since it is known
t hat sonme breakage of the whiskers occurs during the
sintering operation, the distribution of whisker
lengths in the cutting insert is not the same as in the
mlled material. Moreover the nethod for nmeasuring the
whi sker length in the sintered conposite is not given
in the patent in suit. The patent is also silent with
regard to the kind of mxing which is perforned, i.e.
whether it is a soft mxing or not. Therefore the

di scl osure of the final cutting insert is inconplete.
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The board is not convinced by this argunmentation. As
far as the first argunent is concerned, the board
concurs with the opposition division that this is an

i ssue of inventive step, not sufficiency of disclosure,
since claim1 is not restricted to cutting inserts

havi ng i nproved properties in the cutting test.

The board observes further that the absence of the
aspect ratio as a feature of claim1 is immterial to
the issue of sufficiency of disclosure. It has been
consi stent case |aw of the boards of appeal that
sufficiency of disclosure nmust be assessed on the basis
of the application as a whole - including the
description and clainms - and not of the clains alone.
The aspect ratio is indicated in the description. The
fact that no inprovenent of the cutting properties

m ght be achieved for certain values of the aspect
rati o has no inpact on the issue of sufficiency of

di scl osure since claim1l does not require that inproved
cutting properties be achieved.

Wth regard to possible differences of the distribution
of whisker lengths in the mlled material and the
sintered product, respectively, it is stated in the
description of the patent in suit that the aspect ratio
of the whiskers is not very much affected by the m xing
and hot pressing operations, and that the desired
aspect ratio of the whiskers is adjusted by prem|Iling
t he whiskers prior to mxing with alumna in order to
avoid that at |east the |onger whiskers will be broken
during said operations (see page 2, lines 28-30 of the
description). As pointed out by the appellant and not

di sputed by the respondent, a growh of the alum na
grains may occur during the sintering step, but not a
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growt h of the whiskers. Therefore it is considered, in
t he absence of evidence to the contrary, that the

aver age whi sker length and standard deviation in the
final product do not substantially differ fromthose
given for the mlled material.

Al t hough a net hod of neasurenent of the whisker |ength
in the sintered conposite is not given in the patent in
suit, it belongs to the commobn general know edge of the
skilled person how to determne this length. As

i ndi cated by the appellant, the sintered conposite is
put into an acid to dissolve the matrix and
subsequently the actual length of the whiskers is
determ ned. This was not disputed by the respondent. A
nmet hod of neasurenment of the whisker |ength by SEM
before mxing themw th alum na is described in the
patent in suit (see page 2, lines 54 to 56).

It is indeed not indicated in the patent in suit how
the mxing is perforned, i.e. whether it is a soft

m xi ng or not. According to the description, mxing of
t he whi skers with the alum na powder is carried out
using any suitable m xing technique. In view of the
further information in the patent in suit that the
aspect ratio of the whiskers is not very nmuch affected
by the m xing technique and hot pressing operation (see
page 2, lines 28 to 30), the skilled person would in
particul ar use a soft m xing technique rather than a

vi gorous one. In any case, the respondent has provided
no evi dence that the average | ength of whiskers and the
standard deviation as defined in claiml for the
sintered conposite could not be obtained starting from
the mlled whiskers as used in the exanples of the
patent in suit.
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For all these reasons the board is satisfied that the
invention is sufficiently disclosed within the neaning
of Article 83 EPC.

Novel ty

The question arises whether or not the clained ceramc
cutting insert is novel. According to claim1l the
cutting insert is characterized in that the whiskers
have an average length of 4 to 7 mnmwith a standard

deviation of 3 to 5 mmn

In this respect it is observed that the indication of

t he average length and the standard devi ati on does not
define the specific shape of the distribution of the
whi sker | engths as such. According to the appellant the
actual distribution may be approxi mated for practical
pur poses by a bell-shaped function which is slightly
skewed towards larger lengths. This was not disputed by
t he respondent.

Turning now to the prior art, D1 discloses ceramc
cutting tool inserts for chip-cutting machining. The
ceramic material conprises an alumna matrix and 10 to
40% by vol ume of nonocrystalline whiskers and/or

pl atel ets of carbides, nitrides, and/or borides of Si,
Ti, Zr, H, Ta and/or Nb or solid solutions thereof
(see abstract). Three exanples of Dl relate to
materials containing silicon carbide whiskers, nanely
exanples 5, 6 and 7, respectively. In exanple 5 the
amount of whiskers is 7.5% by weight, whereas in
exanples 6 and 7 it is 25% by weight. DL is silent on
the I ength of the whiskers in the exanples. Only in the
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general part of the descriptionis it stated that the
whi skers have a length of 2.5 to 100 nm a di aneter of
0.2 to 10 mmand a length/dianmeter ratio of preferably 5
to 10 (see D1, colum 3, lines 49 to 56). Nothing at

all is said about the average |ength and the standard

devi at i on.

The respondent did not deny that these features are

m ssing, but he asserted that they are inplicitly
disclosed. In his view the skilled person woul d use a
standard whi sker preparation, for exanple "SILAR SC 9"
or "SI LAR SC- 10" when reproducing the exanpl es of DL.
To obtain the preferred aspect ratio of 5 to 10 as
indicated in D1, the skilled person would have to pre-
break the standard whi skers. Assum ng that the dianeter
of the whiskers is 0.6 nmas disclosed in D2 for "SILAR
SC-9" or "SILAR SC-10", the resulting average |l ength
would be 3 to 6 nfm which fits well into the clained

range of 4 to 7 mm

Contrary to the opinion of the respondent, the board
hol ds that neither the range of the average | ength nor
t he standard deviation is disclosed in D1 in an
inplicit manner. A feature can only be considered as
inplicitly disclosed if it is directly and

unanbi guously derivable fromthe prior art docunent
under consideration. In the present case this condition
is not net, because Dl contains no teaching that

whi skers of the type "SILAR SC-9" or "SILAR SC- 10" have
to be used. As far as the respondents’ argunent is
concerned according to which the range of the whisker

| engths disclosed in D1, i.e. 2.5 to 100 nm overl aps
with the clained range, the board observes that D1,
whil e indicating the range of |engths of the whiskers,
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is completely silent on the average | ength. An average
length of 4 to 7 nmmis not directly and unanbi guously
derivable fromthe said |l ength range. Consequently the
board concludes that the clainmed cutting insert is
novel over the disclosure of DI.

3.3 D6 di scl oses also ceramc cutting inserts for chip-
form ng machining (claim1). According to page 2,
lines 51 to 54 and 58, and page 3, line 1 the materi al
conprises an alumna matrix and 5 to 50% by vol une of
honmogeneously di spersed silicon carbi de whiskers having
a length of 0.2 to 100 nm a dianeter of 0.2 to 10 nm
and an aspect ratio of 5 to 30. In exanple 1, "sanples
A to E', silicon carbide whiskers of the type "SC- 9"
are used. These whi skers are known to have a |l ength
di stribution so that 80% by wei ght of the whiskers fal
within the range of 10 to 80 nm (see D2, data sheet of
SC-9). The average |length nust therefore be sonewhere
bet ween the boundary val ues of 10 and 80 nm
respectively. This is far outside the range set out in
claim1l of the patent in suit.

The respondent has referred to the sentence on page 3,
lines 6 to 7 of D6, according to which "the cutting

mat erial according to the invention is made by wet
mlling and m xi ng of oxi de based powder and whi sker
and/ or platelets.” He derives fromthe sentence that

t he whiskers are mlled before being incorporated in

t he oxi de based powder, which nmeans that their original
 ength is not maintained.

The board cannot accept this interpretation. Although
t he sentence i s somewhat anbi guous froma grammatica
standpoint, its technical neaning is beyond any doubt.

2325.D
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What the sentence tries to express is that the matrix
material is wet mlled and subsequently m xed with the
untreated whi skers. The alternative interpretation nade
by the respondent nust be ruled out, because it is
technically not meaningful. As pointed out by the

appel  ant vigorous mlling conditions, which are
required for mlling the matrix material (here:

alum na) would lead to the destruction of the whiskers.
One of the inventors of D6 who was present at the oral
proceedi ngs confirnmed that no mlling of the whiskers
had been performed in D6.

The respondent’s argunent that there exists an overl ap
of the whisker |length between D6 and the patent in
suit, which is prejudicial to the novelty, is not
convincing. As in the case of D1 there is no explicit
di scl osure of the average length in D6. In order to
overconme this gap the respondent has made cal cul ations
whi ch are based on the assunptions that:

(i) the aspect ratiois from5 to 30 or, nore
specifically, from"about 5 to 10", and

(ii) the dianeter of the silicon carbide whiskers is
0.6 nm i.e. the dianmeter given in D2 for "SC 9"
type whiskers, "SC-9" whiskers being used in
exanple 1 of D6. In the boards’ viewthese
assunptions are based on hindsight for the
foll owi ng reasons: The aspect ratio of 5to 30 is
di sclosed in the general part of the description
in conbination with a whisker length of 2.5 to
100 mm and a whi sker diameter of 0.2 to 10 nm but
not with the specific dianeter of 0.6 nm nentioned
in D2, and the preferred range of 5 to 10 for the
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aspect ratio is not disclosed in D6. It was

sel ected by the respondent for the purpose of the
cal cul ation. Therefore the cal cul ati ons do not
denonstrate the alleged | ack of novelty of the

cl ai mred average length, let alone of the

associ ated standard deviation. It follows that, as
in the case of D1, D6 does not disclose the
features of the average |length and the standard

devi ation set out in claiml.

D4 di scl oses el ectro-conductive ceram c cutting tool
inserts consisting of 35 to 60% by vol une of al um na,
10 to 50% by volunme of silicon carbide whiskers and 20
to 30% by volume of TiC (see D4, claim14). Silicon
car bi de whi skers having an average |l ength of |ess than
10 nm are nmentioned in colum 5, lines 33 to 36. Further
it is stated in D4 that a whi sker aspect ratio of about
10 to 20 is preferred, and that this | ow aspect ratio
results in typical silicon carbide whisker |engths of 5
to 10 mm for whiskers having an average di aneter of

0.5 mm (colum 6, lines 31 to 37). On the basis of
volunetric cal cul ations D4 estimates that whiskers
havi ng an average |length of 5.0 nmand an aver age

di aneter of 0.5 mmwould | ead to products with a nmean
free path length of 5 mm conpared to 100 nmin the case
of whi skers having an average | ength of 100.0 nm and an
average dianeter of 1.5 mm (colum 6, lines 53 to 60;
colums 6 to 7, Table 2). Silicon carbide whiskers
"having the small dianmeter and | ow aspect ratio
utilized in the new ceram c conposites” are said to be
commercially available fromthe manufacturer Tokai
Carbon Co., Tokyo (see colum 7, lines 22 to 25).
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It is questionable whether the indication of the
average length of 5.0 nfmin Table 2 of D4 relates to a
real exanple. It may well be a purely theoretica
assunption for the purpose of calculating the nean free
path. Assum ng in favour of the appellant that Table 2
relates, in fact, to a real exanple, then there is
still a mssing feature, nanely the standard devi ation
of the whisker |ength.

The argunent of the respondent that a standard
deviation within the range of 3 to 5 nmmis inherent to
t he whi sker preparation and, thus, forns part of the
inmplicit disclosure of D4, is not convincing. It could
only be accepted if there was sufficient evidence that
a skilled person, when carrying out the teaching of D4,
woul d inevitably arrive at a standard deviation of 3 to
5 mm However, D4 does not disclose the nethod of

manuf acturing the whiskers, and it is also not
mentioned that a mlling step is involved, which,
according to the appellant , would inevitably lead to a
reduction of the standard deviation. Furthernore the
respondent has failed to bring forward such evi dence.
In particular he has given no details regarding the
average length and the standard deviation of the
commerci al product of Tokai Carbon Co. referred to in
4.

In the absence of conclusive evidence to the contrary
t he board concludes that at |east the range of the
standard devi ation according to claim1 of the patent
in suit is not disclosed in D4.
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3.5 The respondent has al so contested the novelty of the
clainmed cutting insert on the basis of D8, particularly
with regard to the "conposite A" described therein. The
board observes that, according to Figure 3 on page 14
of D8, the length of the "Arco" silicon carbide
whi skers of "conposite A" is 5 to 15 nm which does not
correspond to the range of 10 to 80 mmgiven in Figure 2.
In order to explain this difference the respondent took
it for granted that the whiskers were not used in their
original shape as manufactured, but that they had been
broken in order to shorten their length. This
expl anati on was contested by the appellant who pointed
out that the whisker lengths set out in Figure 3 had
been neasured on polished sections of the sintered
conposite material. Therefore according to the
appel l ant the range given in Figure 3 of D4 did not
represent the true physical |engths of the whiskers,
but the projection of the whiskers on a planar area of
t he polished sections. The appellant did not recognise
that there was an inconsistency between the data set
out in Figures 2 and 3 of D8, respectively, since on
average the projection of a whisker was snmaller than
the true physical |ength.

The board considers that the explanation given by the
appellant is plausible. Firstly this explanation is in
agreenent with the teaching of D9 which confirns that
t he determ nation of the whisker length in the
conposite by SEMmay | ead to erroneous (i.e.
artificially reduced) whisker |engths due to the
angul ar orientation of the whiskers in the conposite
(see page 2830, right hand columm, |ast paragraph; D9
bei ng post-published, its content is only regarded as
an expert opinion). Furthernore, D8 contains no

2325.D
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i ndication that the silicon carbide whiskers have not
been used in their original shape, apart fromthe
statenent on page 14 according to which "it is better
to pre-break them before m xi ng" (page 14, right hand
colum, second paragraph). However, this statenent is a
sinple reference to anot her docunent, nanely D5, and
does not relate specifically to the "conposite A",

whi ch was the object of the investigation. According to
t he precedi ng sentence (in the same paragraph) which
concerns the defects in "conposite A" shown on

Figure 4, "conposite A has large areas of Al ,0; w thout
any whi skers and many lines with no whiskers crossing.
That may come fromfibers - powders aggl onerates
formation during mxing or (and) fromfibers breakage
during hot pressing. These problens coul d depend on the
initial length of the whiskers;" Then it is recomended
to pre-break the whiskers "before mxing in order to
get a controlled aspect ratio and a higher green
density reduci ng novenments during hot pressing”, with
the reference to D5. In the board’ s view this teaching
woul d rat her suggest that the whiskers had not been
mlled or broken in another way before the hot-pressing
st ep.

Mor eover D8 does not disclose any specific standard
deviation of the distribution of whisker lengths. It is
true that D8 reveals the inportance of what is called
"a regul ar whi sker |ength" (page 16, right hand col um,
line 26), but this statement does not provide a
concrete teaching which range of the standard deviation
is suitable. Therefore neither the average |ength, nor
t he standard devi ati on are unanbi guously antici pated by
t he di scl osure of D8.
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For all these reasons the board concludes that the
claimed cutting insert is novel in respect of D1, D4,
D6 or D8. It is also new over the disclosure of the
other prior art docunents. This was not in dispute;
therefore there is no need to discuss these docunents
her e.

| nventive step

At the oral proceedings the parties agreed that D6 or,
alternatively, Dl represents the closest prior art. The
board can accept this approach. Both docunents rel ate
to ceramic cutting inserts for chip form ng machini ng
conprising an alumna matri x and honogeneously

di spersed whi skers of silicon carbide. In order to be
suitable in nmetal cutting, especially in the machining
of heat resistant alloys, such inserts nust possess a
nunber of properties including high density, hardness,
fracture toughness and fracture strength. Since these
properties are to a certain extent mutually exclusive,

t he problem arises how to optimze the ceramic material,
so that a good bal ance of properties is achieved.

Starting fromthe inserts as disclosed in D1 or D6, the
techni cal problemunderlying the patent in suit can be
seen in providing an insert which exhibits an optim sed
bal ance of hardness, fracture toughness and fracture
strengt h.

It is proposed to solve this problemby the cutting
insert as defined in claiml which differs fromthe

cl osest prior art by the specific ranges of the average
| ength of the whiskers and the standard deviation. In
practice the required short average |ength and the
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narrow standard devi ation are achieved by prem|ling
t he whiskers prior to mxing themwth the al um na.

In view of the experinmental results given in Tables 3
and 4 of the patent in suit, the board is satisfied
that the technical problem stated above has actually
been sol ved. Thus, exanples B and C according to
claim1 show i nproved hardness and a slightly inproved
fracture strength conpared to exanple A which
represents the prior art and relates to an insert
having a | arger average whi sker length of 28,2 nmand a
br oader standard deviation of 23,1 mm On the other hand
the fracture toughness of exanples B and Cis only
slightly reduced in conparison with exanple A (page 3,
Tabl e 3).

Nei ther D1 nor D6 contain information suggesting how to
nodi fy the cutting inserts disclosed therein in order
to obtain the said optimsed bal ance of properties.

As stated above, D4 discloses the use of short whiskers
having an average length in the range of 5 to 10 mmin
cutting inserts. However, it cannot be derived fromthe
teaching of D4 that short and narrowy distributed

whi sker lengths give rise to the optimsation of the
hardness, fracture strength and fracture toughness.

It cannot be derived from D4 either that the spread of
| engths which is characterised by the standard

devi ation has a substantial inpact on these critical
properties. D4 is concerned with el ectro-conductive
ceram c conposites containing a significant anount of
at | east one el ectro-conductive conponent. It had been
found that the addition of electrically conductive
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conponents to the ceramc material conprom sed both
fracture toughness and fracture strength of the
material (columm 3, lines 36 to 45). D4 suggests to
conpensate these detrinental effects by using whiskers
averaging less than 10 mmin length (colum 4, lines 15
to 50). But D4 provides no general technical teaching
whi ch goes beyond the specific problem caused by the
addi tion of el ectro-conductive components.

According to D4 (see colum 4, lines 54 to 59) the
ceram c conposites possess "significantly inproved
mechani cal properties of fracture toughness, strength
and hardness over previous el ectro-conductive ceramc
conposites and non-el ectroconductive ceramc
conposites” (enphasis added). In the respondent’s view
this statenent nust be understood as teaching that
inserts containing silicon carbide whiskers having an
average length in the range of 5 to 10 nm show i nproved
fracture toughness, strength and hardness over non-

el ectroconductive inserts with Ionger silicon carbide
whi skers.

The board is not convinced by this argunment. In fact D4
does not di scl ose any conparison with a non-

el ectroconductive ceram c conposite conprising |onger
Si C whi skers, which could support the respondent’s
interpretation. In the experinental section set out in
colum 5, Table 1, five different ceramc materials,
four of which w thout any whi skers, are conpared with
each other. Furthernore according to D4 the small size
of the Si C whiskers is believed to contribute to the

t hermal shock resistance of the el ectro-conductive
ceram c conposites (colum 5, lines 34 to 88). This
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t eachi ng cannot be regarded as a pointer to the present
solution of the technical problem

As pointed out by the appellant and not disputed by the
respondent, it was well-known in the art that,
general ly, long whiskers give rise to increased
fracture toughness and fracture strength. Therefore the
skill ed person could not expect that shortening the

whi sker | ength and narrow ng down the standard
distribution would lead to a slight increase of the
fracture strength, whereby the decrease of fracture

t oughness is only m ni nmal

Therefore the board holds that the skilled person would
not be pronpted to conbine D4 either with D1 or D6.

As far as docunent D5 is concerned, the board does not
concur with the respondent’s view that the skilled
person woul d conmbine D5 optionally with either D1 and
D4 or, alternatively, D6 and D4.

In D5 the inpact of the aspect ratio of whiskers on
various properties of conposite materials is discussed.
It is stated that "short short fibers", i.e. whiskers
havi ng an aspect ratio of 10 to 20, produce "the best
ceram c conposites"” (page 41, right hand col umm, first
par agraph). Moreover it is stated that short fibers
with an aspect ratio of 10 to 30 fl ow and behave |i ke
powder, so that the shorter they are, the easier they
are to work with (page 37, right hand columm, lines 2
to 3). On that basis it is concluded that reducing the
aspect ratio is "not all bad if it is done before

m xing", and that it is "better to pre-break the fibers
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before mxing to a controll ed aspect ratio" (page 40,
right hand colum, lines 6 to 7 and 11 to 15).

The board holds that the teaching of D5 is not specific
enough to provide the skilled person with an incentive
to conmbine DS with either DI and D4 or D6 and D4. In
fact D5 does not specifically deal with conposites
conprising silicon carbide whiskers and an al um na
matrix. Furthernore it does not concern ceram c cutting
inserts for chipform ng nmachi ning of heat resistant
alloys. It also does not deal with the probl em of

achi eving an optim sed bal ance of hardness, fracture

t oughness and fracture strength which is required for
such inserts. For these reasons the skilled person
woul d not have contenpl ated conbi ni ng the teachi ng of
D5 with those of D1 and D4 (or D6 and D4), when trying
to solve the present technical problem

The respondent has al so argued that D8 is prejudicial
to the inventive step of the patent in suit. He
submtted that the only difference between the insert
according to claim1 and the "conposite A" which was
tested in D8 consists in a different definition of the
whi sker I ength. On the basis of the statement in D8
according to which the volune and the aspect rati o nust
be controlled in order to get a proper performance and
good reliability, the skilled person would have an
incentive to nodify the "conposite A" of D8 and, thus,

arrive at the invention in an obvi ous nmanner.

These argunents are not convincing. The statenent in D8
that it is better to pre-break the whi skers before
mxing in order to get a controlled aspect ratio and a
hi gher green density (page 14, right hand col um, | ast
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sentence of second paragraph) is a sinple repetition of
what is already expressed in D5. D8 is silent about the
effect of pre-breaking (i.e. shortening) of the

whi skers on the desired conbination of properties of
the sintered conposite material, nanely fracture
strength, fracture toughness and hardness. Taking into
account the general know edge about the influence of

t he whi sker length on the fracture toughness and
fracture strength of the conposite (see above,

poi nt 4.4, second | ast paragraph) the teaching of D8
and in particular the conclusions set out on page 16
(right hand col um, paragraph 7) provide no specific

t eachi ng how the present technical problemcan be

sol ved.

The ot her docunments referred to by the parties are
clearly less relevant. They contain no further

i nformati on which, in conbination with the teaching of
t he precedi ng docunents, would point towards the
claimed cutting insert.

It follows fromthe above that the subject-matter of
claim11 is novel over the cited prior art and invol ves
an inventive step. Thus, claim1 neets the requirenents
of patentability set out in Articles 52(1), 54 and 56
EPC.
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The patent is naintained as granted.

The Regi strar: The Chai rwonman:
A. Wl | rodt M M Eberhard
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