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Summary of Facts and Subm ssi ons

1026.D

The nention of the grant of European patent

No. O 640 390 with respect to European patent
application No. 94 305 638.2, filed on 29 July 1994,
was published on 29 April 1998 on the basis of fifteen
claims. Cdaiml read as foll ows:

"A nethod for nmaking a foil substrate material for
catal ytic converters conprising the steps of:

providing a |layer of a first material chosen fromthe
group consisting of chrom um containing ferrous netal s
and al um num and al um num al | oys, sandw ching said

| ayer of first material between first and second | ayers
of a second material chosen fromthe group consisting
of chrom um containing ferrous nmetals and al um num and
al um num al | oys not chosen for the first material,

metal lurgically bonding said | ayers together by
reduci ng the thickness of said |layers thereby formng a
mul til ayer conposite material of said first and second
materials, reducing the thickness of the conposite
material to the final desired thickness for the foi
substrate material and heating said conposite materi al
at a tenperature between 900°C and 1200°C for a
sufficient period of time to cause diffusion of netal
constituents of said |ayers throughout the conposite

t hereby providing a uniformsolid solution material for
the foil substrate.”

Clainms 2 to 13 were dependent on claim1.
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Claimi14 read as foll ows:

"A foil substrate material for catalytic converters
made according to the nmethod of any one of clains 1 to
13."

Claim15 read as foll ows:

"A catalytic converter conprising a frame with a
plurality of layers of foil substrate material nade
according to the nethod of claim 13."

On 29 January 1999 a notice of opposition was filed
agai nst the granted patent, in which the revocation of
the patent in its entirety was requested on the grounds
pursuant to Article 100(a) EPC with respect to | ack of
novelty and inventive step. The opposition was
supported inter alia by the foll ow ng docunents:

D1: JP-A-2 133 562, French translation, JAPIO and WPl L
Abstracts

D2: US-A-3 912 152

During the opposition proceedings the follow ng further
docunents were cited:

D10: US-A-2 753 623

D11: GB-A-1 458 997

D12: L.R Vaidyanath et al., "Pressure Wl ding by
Rol l'ing", British Wlding Journal, January 1959,
p. 13-28
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D13: K. J.B. McEwan et al., "Pressure Wl ding of
Dissimlar Metals", British Welding Journal, July
1962, p. 406-420

D14: R C. Pendrous et al., "Cold roll and indent
wel di ng of sone netal s", Metals Technol ogy,
July 1984, Vol. 11, p. 280-289

In a decision notified on 29 June 2000, the opposition
di vision found that the patent should be revoked. That
deci si on was based on the follow ng requests:

- claims 1 to 15 as granted (nain request)

- a set of clains 1 and 2 as filed with the letter
dated 29 February 2000 and clainms 3 to 15 as
granted (first auxiliary request),

- claims 1 to 13 as granted (second auxiliary
request),

- a set of clains 1 and 2 as filed with the letter
dated 29 February 2000 and clains 3 to 13 as
granted (third auxiliary request),

- a set of clains 1 and 2 as filed during the oral
proceedi ngs before the opposition division and
clainms 3 to 15 as granted (fourth auxiliary
request),

- a set of clains 1 and 2 as filed during the oral
proceedi ngs before the opposition division and
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clainms 3 to 13 as granted (fifth auxiliary
request).

Claim1l of the first and third auxiliary request
differed fromclaim1l as granted in that the foll ow ng
features were introduced after the term"foil substrate
material” and at the end of the claim respectively:

- ... "without thermal treatnent that woul d cause
formation of internetallic constituents of the
first and second materials..."

- ...", characterized in that netallurgical bonding
is effected by reducing the thickness of said
| ayers”.

Claim1 of the fourth and fifth auxiliary request
differed fromclaiml of the first and third auxiliary
request in that the follow ng feature was introduced at
the end of the claim

- ...", without heat treatment".

The opposition division held that:

(a) The nodified clains of the first and third to
fifth auxiliary requests were in conpliance with
the requirements of Article 123(2) and (3) EPC

(b) The clained subject-matter of all requests was not
novel over D1, in particular exanple 4, since D1
di scl osed all features of the clained nethod
including the formation of a netallurgical bond
between the different netallic |layers by cold

1026.D
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rolling. Although D1 did not explicitly refer to
the term"netal lurgi cal bond", the patentee's
argunent that in DL a nechani cal bond was only
formed after the thickness reduction, could not be
accepted, because in D1 the thickness reduction
was hi gher than 30% in particular 48% That |ater
reduction ratio was close to 50% specified for an
i ndent -wel di ng process in D14 and wel| above 25%
for a high purity grade al um nium according to D13,
which ratios were considered to be sufficient to
provide a netal |l urgical bond. Furthernore, the
patentee's argunent that the netallurgical bonding
required a specific surface preparati on was not
reflected by any features of claiml.

(c) The amendnents in the auxiliary requests provided
no di stingui shing feature over D1, since the
nmet hod of D1 provided a netallurgical bond between
the | ayers by thickness reduction with or w thout
i nternedi ate anneal i ng and si nce the anneal i ng
step between the first and the second reduction
step was only a preferred feature of DL.

On 24 August 2000 the patentee (appellant) filed a
noti ce of appeal against the above decision and paid
the prescribed fee on the sane day. The statenent
setting out the grounds of appeal was filed on

25 Cct ober 2000. The appellant maintained its requests
underlying the decision under appeal and submtted a
further docunent:

D15: M G N cholas et al., "Roll Bonding of
Al um niunt, British Welding Journal, August 1962,
p. 469 to 475
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V. On 2 February 2004, in reply to a conmunication of the
board dated 17 Novenmber 2003, the appellant w thdrew
the main request and auxiliary requests 1 to 5
underlying the decision under appeal and filed a new
mai n request and a new first auxiliary request.
Furthernore, he submtted an English translation of JP-
A- 233562/ 1990 (D1) to which in the follow ng further
reference was made. In the main request claim1l
corresponded to claiml1 as granted. In the first
auxiliary request claim1 contained the foll ow ng
feature put at the end of claim1l as granted:

", the method being carried out w thout heat treatnent
of the conposite material before reducing it to its
final desired thickness".

A/ Oral proceedings were held on 2 March 2004. The
appel  ant subm tted SEM phot ographs as Figures 1 to 4.

VI, The appel |l ant argued in substance as foll ows:

(a) The finding in the decision under appeal that
claiml as granted | acked novelty was reached on a
m sunder standi ng of the facts and was wong in |aw.
In particular, the feature "nmetallurgically
bondi ng said | ayers together by reducing the
t hi ckness of said |layers thereby formng a
mul til ayer conposite material of said first and
second material s" was not directly and
unanbi guously derivable from Dl. Although the term
"pressure wel di ng" described a process in which a
"metal lurgi cal bond" was produced, the strength of
t he bond was influenced by the process conditions,

1026.D
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such as the reduction ratio, the surface roughness,
the cl eaning steps and the thickness of the
starting layers. The term "netal | urgi cal bondi ng"
was illustrated by the SEM phot ographs subm tted
in the oral proceedings, which photographs were
taken from sanpl es prepared under the conditions
of the patent in suit. They showed that wth a
reduction ratio of only 48%the roughened surface
of stainless steel had entrapped the roughened
surface of alum niumand provided only a
mechani cal bond, whilst with a higher reduction
ratio interdi ffusion took place, which forned a
met al | ur gi cal bond.

According to D11, which was closely related to D1,
cold rolling at a thickness reduction ratio of 30
to 40% only produced nechani cal bonds, which, by a
subsequent heat treatnent at high tenperature of
300 to 450°C, fornmed a netallurgical bonding. In D1
simlar tenperatures were exenplified for an

i nternedi ate anneal i ng, which was thus necessary
to prevent exfoliation in the next step. That
probl em however only occurred with a mechani cal
bond.

A thickness reduction of 48% according to D1 was
not sufficient to provide a netallurgical bond,
since according to D14, even at 47% deformati on,
just below the threshold value of 50% no apparent
bondi ng had occurred. According to the patent in
suit a metallurgical bond was only forned at a
reduction ratio above 60%
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Furthernore, the cleaning treatnent in D1 was
insufficient to achieve a netallurgical bonding by
t hi ckness reduction. According to D15 degreasing

t he al um num sheet with chlorinated sol vents as
used in D1 was detrinmental, contam nated the
surface and raised the threshold deformation. In
this respect a proper surface preparation prior to
nmet al | urgi cal bondi ng by thickness reduction, such
as scratch-brushing or a simlar dedicated
treatment, was necessary, as done in D10 to which
the patent in suit nade reference. Since D1 did
not di sclose the necessary process conditions,
there was no enabling disclosure in D1 that a

nmet al | urgi cal bond was forned. Consequently,
claim1 of the main request was novel .

As regards claim 1l of the auxiliary request, any
heat treatnment prior to the final thickness
reduction step was excluded. According to D1, an
anneal ing step was necessary to provide a

nmet al | urgi cal bondi ng by diffusion. Thus, that
additional feature provided a distinction over DI1.

The argunents of the respondent (opponent) can be

summuari sed as foll ows:

(a)

New Figures 1 to 4 were filed late so that no
counter experinents could be nmade. Furthernore,
there was no informati on whether or not the
surface preparation steps were carried out
according to the patent in suit. A reproduction of
the teaching of D1 had not been nade. Therefore,
the figures should be disregarded.
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According to the patent in suit, the term

"metal lurgical bonding” related to a conposite,

whi ch was capabl e of being continuously rolled to
the final desired gauge after bonding w thout the
need for any thermal treatment, which could cause
the formation of internetallics of the netal
constituents. According to D1 the pressure wel ding
step produced a netal |l urgical bonding, wherein
these terns inplied the sane technical effect. The
patent in suit did not disclose any necessary

m ni mum process conditions, by which a

nmet al | urgi cal bond could be fornmed. D1 contai ned

t hree i ndependent process clains, which inplied
that an annealing step was not necessary. Since
claim1 in suit did not exclude any annealing step,
also claim3 of D1 anticipated the patent. In a
first thickness reduction step the sheets were
pressure-wel ded and thus netal lurgically bonded.
According to D1 a reduction ratio of higher than
30% was necessary to obtain a pressure-wel ded or
nmetal | urgi cally bonded conposite, the |ayers of

whi ch were perfectly in adherence. Since according
to D11 a cold pressure bond was forned by a
reduction ratio of 30 to 40% the reduction ratio
of 48%in DL was sufficient to obtain a

nmetal lurgical bond. In this respect, the patent in
suit did not specify any mninmumreduction rate.

In D1, the annealing step was only an opti onal
feature to inprove the adherence of the |ayers,
but was not obligatory. Furthernore, the
conditions of surface preparation before reducing
t he thickness according to the enbodi nents of D1
were simlar to those of the patent in suit, such
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as wire brushing and suitable cleaning. In

addi tion, surface preparation conditions were not
specified in the clains and they were known to the
skilled person. Although in D15 trichloro ethyl ene
was described as susceptible for contam nating the
surface, in D1 trichloro ethane was used, which
was a different sol vent.

Docunents D12 to D14 cited by the appellant did
not show that the bond obtained by the first
reduction step in D1 was not a netallurgical bond.
In D12 to D14 the term "netal | urgical bond" was
not used but the term "pressure welding", which
was identical to that nentioned in Dl. Furthernore,
if according to D11 the thickness of the Al |ayer
was much thinner than that of the substrate
material, a cold pressure bond could be obtai ned
at a relative | ow reduction. Consequently, a

nmet al | urgi cal bond could al so be obtained at a
reduction ratio | ower than 50%

As regards the first auxiliary request, since the
i nternedi ate annealing nmentioned in DI was not an
obligatory feature, the anended feature did not
provi de a further distinction over DI.

The appel | ant requested that the decision under appeal

be set aside and that the patent be nmaintained as

granted with the proviso that clains 14 and 15 be

del eted or, alternatively, on the basis of claiml

according to the first (sole) auxiliary request
submtted with the letter dated 2 February 2004 and

claims 2 to 13 as granted.
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The respondent requested that the appeal be dism ssed.

Reasons for the Decision

1

The appeal is adm ssible.

Novel ty (Main request)

1026.D

D1 contains three i ndependent process clains for
manuf acturing high Al -content stainless steel sheet. In
particular claim2 reads as foll ows:

"A nmet hod for manufacturing high Al -content stainless
steel sheet, including:

stacking an Al sheet at |east on one surface of the
stainl ess steel sheet so as to have a ratio
corresponding to an anount of Al to be contained;

al l owi ng a stacked body goi ng through between rolls,
and thereby obtaining a pressure-wel ded | am nate sheet;
further rolling an obtai ned pressure-wel ded | am nate
sheet to a target thickness; and

subsequent|ly applying a diffusion process to the
obt ai ned pressure-wel ded | am nate sheet at a
tenperature in the range of 600 to 1300 degree
centigrade under conditions that allow an Al |ayer to
forman alloy wthout nelting."

Thus, according to the nethod of claim?2, an
intermedi ate annealing is not obligatory.

| ndependent claim3 differs fromindependent claim2 in
that after the feature "further rolling ...to a target
t hi ckness” the follow ng feature has been added: "at
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this time before or in the mddle of the rolling,
applying an internedi ate annealing at a tenperature in
the range of 250 to 550 degree centigrade;"”

According to the description of D1, prior to rolling,
surfaces to be faced of both sheets are preferably to
be cl eansed. Wen these stacked sheets are pressure-
welded with rolls, if the rolling reduction ratio is
less than 30% it is difficult to obtain an excellent
pressure-wel ded state between the stainless steel sheet
and Al. Accordingly, it is necessary to raise the
rolling reduction ratio to 30%or nore and thereby a
pressure-wel ded | am nate between steel and Al can be
obt ai ned (paragraph, bridging pages 7 and 8). The
adhesi on properties of the pressure-wel ded | am nate can
be i nmproved by an anneal i ng process. Although the
anneal ing process is not necessarily required for all,
when a thickness of the pressure-wel ded sheet exceeds
1.5 mMmm in the subsequent cold rolling to further
reduce the thickness there may occur peeling at the
adhesion. In order to hinder this fromoccurring, the
annealing is preferably applied (page 8, first conplete
par agr aph). Hence, the description of D1 confirns that

annealing is only an optional feature.

According to the sanples 1 to 4 of enbodi ment 1 of DI,

a core material of JIS SUS 430 (a ferritic stainless
steel as also disclosed in the patent in suit, colum 3,
lines 24 to 26) is polished by a roll wth a wire brush
and the Al sheet is degreased with trichloro ethane. On
both surfaces of the core material, A is stacked and

t he conbi ned body is passed through a four stage

rolling machine, rolled at a rolling reduction ratio of
35 to 48%to a thickness as showmn in table 1 and
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pressure wel ded, followed by winding to a coiler. The
obtai ned coil of the pressure-wel ded sheet is cast into
a batch annealing furnace followed by the internedi ate
anneal ing at 350 degrees centigrade for 10 hrs, further
followed by cold rolling to a thickness of 0.30 mm

According to enbodi ment 2, the pressure-wel ded rolled
sheet of sanple Nos. 1 and 3 of enbodinent 1 are col d-
rolled to a thickness of 0.3 mm then heated at a
tenperature of 650 degrees centigrade for 1 hr foll owed
by applying a diffusion process at a tenperature of
1100 degrees centigrade for 2 hrs in a vacuum and

t hereby a high Al -content stainless steel sheet is
prepared in which Al is uniformy diffused.

Since enbodinent 2 refers to pressure-wel ded sheets
according to table 1, which however are not yet
anneal ed, and since no further annealing is nmentioned
when cold rolling said pressure-wel ded starting
material, it is not apparent that in enbodinment 2 an
internedi ate annealing is used. In any case, if an

i nternedi ate anneal i ng was supposed in favour of the
appel l ant, no different conclusion on novelty would be
reached by the board.

Fromthe above it follows that D1 describes all the
process steps defined in claiml as granted except that,
with respect to the first thickness reduction step, the
term pressure-wel ded instead of the term"netall urgical
bondi ng" is mentioned. Thus, the first question to be
answered is, whether or not the term"netall urgical

bondi ng" when interpreted in the Iight of the patent
specification, provides a distinction of the clained

nmet hod fromthat of DL.
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There is no definition of the term"netall urgical

bondi ng" in the patent in suit. However, sone relation
bet ween that bonding and the starting thickness is
nmenti oned. The purpose of choosing the initial starting
t hi cknesses of the layers is to determ ne two inportant
material characteristics of the final conposite. The
first is to determne the ultimte chem stry of the
final conposite after thermal reaction, the second is
to provide a bonded conposite which is capabl e of being
reasonably continuously rolled to the final desired
gauge after bonding w thout the need of any thernma
treatment which could cause the formation of
intermetallics of the netal constituents. This second
characteristic is inmportant in being able to produce
the material economcally in |arge production
gquantities (colum 3, line 53 to colum 4, |ine 6).
Thus, the patent in suit provides an indication that
the initial starting thicknesses are of inportance so
that after bonding the sheets can be rolled
continuously to the final thickness w thout the
necessity of a further internedi ate heat treatnent.
Since in D1 the internediate annealing is not necessary
(see points 2 and 2.1), the interpretation of the term
"metal lurgi cal bonding” according to the patent in suit
cannot provide any distinction over the teaching of DL.

In addition, the patent in suit does not define the

m ni mum condi ti ons under which a netallurgical bond can
be formed. In particular, the degree of thickness
reduction is not defined but only exenplified and not
related to any specific strength of the netall urgical
bond. Thus, the functional term "nmetallurgical bonding"



2.4.3

2.4.4

1026.D

- 15 - T 0851/ 00

used in the patent in suit has no relation to any
m ni mum degree of thickness reduction or bond strength.

It is not disputed between the parties that the term
"metal lurgical bonding” is an accepted termin the art.
Further, both parties at the oral proceedings stated
that "pressure welding" is used as a synonym for
producing a "netal lurgical bonding". In that respect
reference is made to the proprietor's statenent in the
letter dated 29 February 2000 where it reads: "It has
been known for many years that in netallurgical bonding,
or pressure welding as it is otherw se ternmed, a nunber
of factors are critical to success". This fact was al so
confirmed by the technical expert of the proprietor
during the oral proceedings stating that in pressure
wel di ng processes a netal lurgical bond is formed. From
the above it follows that the term"pressure wel di ng"
describes a specific welding process in which a

"metal lurgical bond" is produced. In that sense both
terms inply the sane effect.

In D1 the term"pressure wel ded" is expressly used so
t hat above a 30% thi ckness reduction by rolling an
excel l ent pressure-wel ded state between stainless steel
and Al is obtained (page 8, first conplete paragraph).
According to the enbodi nents of D1, which use a

t hi ckness reduction ratio of 35 to 48%in the first
reduction step, a pressure-wel ded sheet is disclosed
(see page 13, lines 1 to 5, table 1). Thus, D1
specifies a m ni num degree of thickness reduction but
no upper limt necessary to obtain a good pressure-
wel ded st ate.
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It follows fromthe above that D1 di scloses a

nmet al | urgi cal bonded sheet of stainless steel and Al
wher eby the pressure-wel ded sheet obtained according to
D1 also fulfils the function as described in the patent
in suit, ie the further reduction of the pressure-

wel ded sheet can be carried out w thout any heat
treatment (claim?2 of Dl and page 8, first conplete

par agr aph, first sentence).

Therefore, Dl describes all the process features of the
cl ai med subject-matter, including a "netall urgical

bond” which is described as "pressure-wel ded state"

and achi eved by pressure welding during the first

t hi ckness reduction step.

According to the appellant's argunents, D11 to D14
denonstrate that in D1 no netal |l urgi cal bonding can be
achi eved.

D11 discloses a process for producing netal conposite
mat erial, conprising applying an alumniumfoil to a
surface of a substrate material consisting of a netal

ot her than alum nium cold pressure bonding said
alumniumfoil to said netal substrate material at a
draft of from5%to 40% and subjecting said bonded
material to a diffusion heat treatnent at a tenperature
| oner than both the nelting points of said al um nium
foil and said substrate material (claim1). The cold
pressure bonding is effected by cold rolling. Said

diffusion heat treatnent is not |lower than 200°C, in
particular from 300 to 450°C (clainms 3 and 4). By the
di ffusion heat treatnent the alumniumfoil and the

substrate material can diffuse into each other so as to
forma diffusion layer in the intersurface portion
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thereof. Furthernore, no internetallic conpound is
produced in the diffusion |layer (page 3, lines 24 to
31). Since the bonding of the alumniumlayer to the
other netal material is realized through the thin
alum nium |l ayer which is firmy bonded to the other
material through the diffusion |ayer, the bonding
strength of the resulting conposite nmaterial is very
hi gh (page 4, lines 23 to 29).

Al though in D11 a netallurgical firmbonding |ayer can
be obtained by diffusion heat treatnent (page 3,

lines 71 to 75), it is nevertheless stated that at a
certain degree of thickness reduction a "cold pressure
bond” can be achieved (page 2, lines 104 to 107). Since
in D1, the thickness reduction ratio is higher than 40%
it cannot be derived from D11l that under the conditions
of D1 a pressure-wel ded state cannot be achi eved.

In D12 the mechani sm of pressure welding in rol

bondi ng has been investigated. Based on the
experinmental tests, bond strengths are neasured for

al um nium copper, lead, tin and zinc wel ded at room
tenperature. It is reported that in all cases a 60-70%
reduction in thickness was required to approach the
solid netal strength although the threshold deformation
required for the initiation of bonding varies (page 13,
abstract; page 28, conclusion (1)). Al though no
positive bond strength was observed for al um ni um
conposites for a deformation | ess than 40% above said
val ue a positive bond strength is observed (see page 15,
| eft columm, |ast paragraph; Figure 3). Since according
to the patent in suit it is not required that in the
first reduction step the solid netal strength should be
achi eved, the smaller threshold deformation is
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sufficient. Consequently, it has not been shown that at
a thickness reduction according to sanples 2 to 4 of D1,
which is well above 40% no pressure-wel ded or

nmetal lurgically bonded state in line with D12 was

achi eved.

D13 concerns pressure welding of dissimlar netals and
illustrates different conditions which may have an
effect on the welding properties. According to D13 the
effect of netal purity of alum nium has been
investigated. It was found that bonding with super
purity netal commenced at 25% defornmati on whereas under
simlar conditions 40% deformati on was required for
commercial purity material (page 408, paragraph, "netal
purity"). Thus, whilst the threshold deformation of 40%
is necessary to initiate welding for alum niumat room
tenperature, strengths approxi mating those of the solid
nmetal require deformations as high as 70% (page 407,

| eft columm, |ast sentence; right colum, "Autogenous
roll bonding of alum niumat roomtenperature”, first
sentence). These findings are in line with those given
in D12 so that a reduction ratio above 40% as
illustrated in the enbodinents of Dl is sufficient to
initiate a nmetal |l urgical bond.

D14 discloses cold roll and indent welding of some
nmetal s, including copper, brass, alum nium and

stainl ess steel. Al um niunistainless steel conposites
were successfully roll bonded at deformations greater
then 50 to 55% (see page 281, right colum, "Bonding
testing”). The starting thickness of the al um nium
sheet is 1.0 nmand that of the stainless steel is

0.8 mMm (see page 281, table 1). In D1 the starting

t hi ckness of the steel sheet is 1 nmand that of the A
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sheet is 0.05 to 0.2 mm Consequently, in D1 the
starting thickness of the sheets to be pressure rolled
is nore than 50% (1.8-1.2/1.2) thinner than that of D14.
It is however well known that a decreased thickness has
an enhanced effect on the bond strength (D12,

Figure 18). In addition, the tests in D14 have been
carried out wth an austenitic steel (page 280, right

col um experinental techniques, first paragraph)
different froma JIS SUS 430 steel, which is ferritic,
used in DI1.

Furthernore, according to D14, surface preparation by
wire brushing after vapour degreasing has been found
essential in the formation of cold pressure welds
(page 289, conclusion 1). The threshold deformation for
cold welding is found to be dependent on the geonetry
of welding. Different degrees of welding configurations
produce varying degrees of surface extension, the

| atter being necessary for subsequent extrusion of
substrate. Threshhold deformation can therefore, only
be used as a conparison of weldability for different
mat eri al conbi nati ons provided the sane wel di ng

techni que and size of materials are used (page 289,
conclusions 3). Thus, D14 cannot prove that under the
conditions of cold pressure welding of D1, considering
the different materials, the lower starting thickness
of the sheet conposite and the reduction ratios given

t herein, no pressure-wel ding bond can be obtai ned.

2.5.6 According to D15, no wel ding occurs when roll bonding
al um ni um specinens until a deformation of at |east 40%
has been inposed. As the deformation is increased above
40% the joint strength increases but does not becone
equal to that of solid netal until about 60 to 70%

1026.D
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deformation is attained (page 470, left colum, first
paragraph). This teaching is simlar to that of D12 and
D13.

In summary, from docunents D11 to D15 it cannot be
derived that under the conditions specified in D1 no
pressur e-wel di ng bond can be achi eved. Furthernore,
since according to D1 an excel |l ent pressure-wel ding
bond i s achi eved when using a thickness reduction above
30% and since the clainmed subject-matter neither
defines any threshold deformation for obtaining a

net al | urgi cal bond, nor the bond strength thereof, the
appel lant's argunent, that the term"netall urgical
bondi ng"” in the patent in suit relates to a specific
bond strength, which requires a specific degree of

t hi ckness reduction, is not convincing.

The appell ant further argued that the surface
preparation conditions in D1 are not suitable to
achieve a netal |l urgi cal bondi ng.

According to enbodinent 1 of D1 a strip of JIS SUS 434
stainl ess steel was polished with a wire brush.
Furthernore, the alumniumfoils were spray degreased
with trichloro ethane. According to the patent in suit
the stainless steel is cleaned and brushed and two

cl eaned alumniumfoils are used (colum 5, line 56 to
colum 5, line 6). The patent in suit (colum 5,

lines 5 and 6) further refers to US-A-2 753 623 (D10),
whi ch specifically relates to cleaning interfacial
surfaces prior to heating. According to D10 the
surfaces nmust be sufficiently cleaned and free of bond-
preventing contam nants such as oxi des, organic matter

or chem sorbed |iquids and gases. A preferred way of
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renovi ng such barrier filnms is the use of abrasion

t echni ques such as wire brushing (colum 2, line 61 to
colum 3, line 7). In the exanples of D10 the
"cleaning"” is effected by either "wire brushing”
(exanmples 1, 3 and 4) or by abrasion using a belt
sander (exanples 2 and 3). As confirnmed by the
appel l ant, also wire brushing has been used in the
patent in suit when renoving contam nants fromthe
steel sheet. In this respect no difference fromthe
nmet hod used in D1 can be seen. Wilst according to D1
the Al stripes are degreased with trichloro ethane, it
cannot be derived fromthe patent in suit that
degreasing with trichloro ethane is detrinmental for
obtaining a netallurgical bond.

According to D11, it is necessary that the alum nium
foil and the substrate material is prelimnarily

cl eaned by degreasing with an organic liquid, acid or
al kal i ne aqueous solution, in order to attain a firm
bond (page 2, lines 115 to 121).

According to D12, scratch-brushing conbined wth a
degreasing treatnent invariably gives the best bond
strengths. The standard treatnent of degreasing is
trichloro ethylene foll owed by scratch-brushing.
However, reversing the procedure, and degreasing after
scratch-brushing, was found markedly to decrease the
bond strengths obtai ned (page 24, Influence of surface
contam nation, first paragraph). According to D1, only
the Al sheet has been degreased and the typical order
of standard treatnent has been observed, so that the
detrinmental conditions mentioned in D12 are not used.
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Degreasing with trichloro ethane and wire brushing
simlar to D1 is also used in D14 (see page 280, right
col umm second par agr aph).

According to D15, conposites which have been exposed to
trichloro ethyl ene vapour after scratch-brushing for
100 min are conpared with those which have undergone

t he standard degreasing/scratching (page 472, Figure 7
and right colum "effect of changing the contam nant").
The standard techni que described in D15 is degreasing
in a bath of trichloro ethylene vapour for half an hour
foll owed by abrading with a rotating steel wire scratch
brush (page 470, left columm, Experinental Technique).
However, in D1 trichloro ethane instead of trichloro
ethylene is used. Thus, neither the sane sol vent nor
any longer and detrinental exposure to that sol vent
after scratch brushing for 100 mn is taught.
Furthernore, it has not been shown that the skilled
person being famliar wth surface preparation
conditions suitable for obtaining netallurgical bonding
upon reading D1 will not use those, which are nost
sui t abl e.

Fromthe above it follows that D1 uses usual nechani cal
surface preparation conditions, in particular wire
brushi ng, reconmmended for cold welding in D10, D12, D14
and D15. Furthernore, it has not been shown that
degreasing with trichloro ethane is detrinental to
nmetal lurgical bonding. It is not apparent fromthe
patent in suit, in which respect the surface
preparation conditions differ fromthose specified in
D1. Thus, there is no basis in the prior art and the
patent in suit for the conclusion that the conditions
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used in DL are detrinental for obtaining a good
pressure-wel ded state.

The appellant's further argunent that in Dl a
netal | urgi cal bonding is achieved only by an

i ntermedi ate annealing is not convincing either.

According to D1 the internedi ate annealing step is not
obligatory but is preferably applied (see page 8,
second paragraph, first sentence). This is also nade

cl ear by independent nethod claim2 covering an

enbodi mrent whi ch does not include any heat treatnent
prior to the reduction to the final thickness (see
points 2 and 2.1). Consequently, D1 discloses a process
provi ding a pressure-wel ded state w thout any

i nt ernedi ate anneal i ng (paragraph, bridging pages 7 and
8). Thus, Dl teaches enbodi nents, which are not

anneal ed.

In addition, it is noted that the method of granted
claiml1l is defined by the term"conprising the steps
of". Such a definition includes any further steps al so
an internedi ate anneal i ng step. The absence of a
thermal heating step is nentioned only in dependent

claim 2.

The appellant's | ast argunent is based on Figures 1 to
4 submtted during oral proceedings. These subm ssions
provi de fresh facts and evidence at a very |late stage
of the proceedi ngs. The SEM phot ographs are said to
have been taken from sanpl es which all have been
prepared under the conditions of the patent in suit.
Since according to the appellant no repetition of the
teaching of D1 has been made, the relevance of the late
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filed evidence is not inmediately apparent (conpare
Case Law, supra, VI.F.3.1.1 to 3.1.3). Furthernore, the
respondent has neither had any possibility to check
these results nor nmake counter experinents. Wthout
techni cal advice no coment thereon could be expected
fromthe representative. If the late filed subm ssion
was adm tted, postponenent of the oral proceedi ngs
woul d have becone necessary, which is contrary to the
procedural requirenent that the proceedi ngs be
conduct ed expeditiously. Consequently, the late
evidence is not taken into account (Article 114(2) EPC)

In summary, the appellant failed to show that D1 does
not enable the skilled person to obtain the formation
of a netallurgical bond in the first thickness
reduction step. Hence, Dl is considered to disclose
directly and unanbi guously all the features of claiml
so that the subject-matter of the main request is not
novel according to Article 54(2) EPC

Auxi | iary request

Amrendnent s

3.

1026.D

The anmendnment to claim 1 concerns the added feature
"the nethod being carried out wi thout heat treatnent of
the conposite material before reducing it to its final
desired thickness". That feature is based on the
application as filed, page 3, lines 5 to 12 and | ast
sentence, and leads to a restriction of the protection
conferred by granted claim 1. Consequently, anended
claim1 of the auxiliary request neets the requirenents
of Article 123(2) and (3) EPC.
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Caim1l1l of the auxiliary request differs fromgranted
claim1 only in that a heating step prior to the
reduction to its final thickness is excluded. Such a
step is not obligatory according to D1. Therefore, the
sanme consi derations already given for the main request
apply mutatis nutandis (points 2, in particular 2.7.1).
Consequently, the subject-matter of claim1l of the
first auxiliary request |acks novelty.

For these reasons it is decided that:

The appeal is dism ssed

The Regi strar: The Chai r man:

C. Eickhoff R. Teschemacher

1026.D



