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Summary of Facts and Subm ssi ons

C4645.D

The appel |l ant (applicant) | odged an appeal against the
deci sion of the exam ning division dated 11 July 2008

to refuse European patent application No. 02727102. 2.

In its decision, the exam ning division focused on the

docunent s

Dl: US-A-5 266 130;

D4: Us- A-5 616 189 and

D8: WO A-98/37251.

Starting fromthe disclosure of docunent Dl as the

cl osest prior art, the technical problemto be sol ved
by the application was identified in a process of

provi ding an al um ni um sheet exhi biting excell ent
formability in the T4 tenper and, at the sane tine,
havi ng excel |l ent bake hardening ability so that it was
suitabl e for producing autonotive parts. The exam ni ng
division held that the solution to this problem as set
out in the clainmed process was obvious fromthe

conbi ned technical teaching given in docunents D1 and
D8 and that the subject-nmatter of all clains of the
main and the auxiliary requests then on file therefore
did not involve an inventive step. Mreover, the

exam ning division held that both requests |acked unity.

The appeal was received at the European Patent O fice
on 8 Septenber 2008 and the appeal fee was paid on the
sane date. The statenent setting out the grounds of

appeal was received on 11 Novenber 2008.
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In addition to the docunents D1, D4 and D8, the
appel lant referred in appeal, anongst other things, to

docunent

E2: Declaration of P. Wcliffe, (3 pages) submtted on
29 Septenber 2010.

Oral proceedi ngs took place before the Board on
29 Cct ober 2010.

The appel l ant (applicant) requested that the decision
under appeal be set aside and a patent be granted on
the basis of the request (clainms 1 to 12) filed during
t he oral proceedings.

| ndependent claim1 reads as foll ows:

"1. A process of producing an alum nium all oy sheet
havi ng excell ent bendability for use in form ng panels
for autonobiles, the process conprising the steps of:
sem -conti nuously casting an AA 6000 series al um ni um
alloy conprising 0.50 to 0.75 by weight My, 0.7 to
0.85% by weight Si, 0.1 to 0.3%by weight Fe, 0.15 to
0. 35% by weight M1, optionally 0.2 to 0.4% Cu and the
bal ance Al and incidental inpurities,

subjecting the cast alloy ingot to honpbgeni zation hot
rolling and cold rolling, followed by sol ution heat
treatnment of the fornmed sheet,

guenching the heat treated sheet to a tenperature of
60-120°C and coiling the sheet at a coiling tenperature
of 60-120°C, and
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pre-aging the coil by slowly cooling the coil from an
initial coil tenperature of 60-120°C to room

tenperature at a cooling rate of less than 10°C/ hr."

The dependent clains 2 to 12 relate to preferred
enbodi ments of the process set out in claiml.

The appel lant's argunents are sunmari zed as foll ows:

Contrary to the position of the exam ning division,
docunent D8 qualified as the closest prior art. This
docunent related to a process simlar to that clained
for producing alum niumalloy sheet suitable for
formng into autonobile parts w thout exhibiting
undesirabl e roping effects. To this end, D8 discl osed
an Al-MySi alloy of the AAGXXX series wherein the range
for manganese was limted to O to 0.15% by wei ght.

Starting from D8, the probl emunderlying the present
invention was to provide an inproved bendability/| ow
yield strength of the as-produced Al alloy sheet and a
high yield strength after paint baking. This problem
was sol ved by careful selection of the conposition of
the Al alloy defined in claiml. In particular, M in
the range of 0.15 to 0.35% Mh was required for the
MySi Fevn- Al al |l oy conposition used in the process of

claim1l.

Al t hough docunent D1 was concerned with a simlar
problemas the invention, it related to a process of
produci ng Al -sheets of an overl appi ng conposition,
havi ng excel |l ent shape fixability and bake
hardenability. The exam ning division referred inits
deci sion specifically to the conposition of exanple E



C4645.D

- 4 - T 2196/ 08

(0.20% Mn) given in D1, Table 1, which satisfied the

el enrental ranges of the clained Al -alloy including that
of Mh. Exanple E was however produced by a process
different fromthat used in D8 and al so according to
claiml of the application. In particular, exanple E
was quenched in a first stage cooling to 150°C fol | owed
by a second stage cooling dowmn to 50°C. To solve the
identified problem the skilled person had no reason to
turn to the teaching of docunent D1, in particular to
resort to exanple E, and to conbine it with the
techni cal disclosure of docunment D8 which restricted
manganese to a range of 0.15% or | ess.

Docunment D4, on the other hand, was concerned with Al
sheet material produced by twin belt casting rather
than sem -continuous direct chill (DC) casting. However,
the twin belt casting process was totally different
fromthe sem -continuous DC casting technique used in
D8 and also in the clainmed process. As was al so
confirmed by docunent E2, twin belt casting and DC
casting resulted in different textures and consequently
in different nechani cal properties of the final

Al -sheet material. Again, the skilled person had no
reason for conbining the teaching of docunents D8 and
D4, and even if he did, he would not have arrived at
the process defined in claiml of the present

appl i cation.

Consequently, the clained process was novel and

i nvol ved an inventive step over the cited prior art.
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Reasons for the Deci sion

1. The appeal is adm ssible.

2. Amendnent s:

Present claim1l, which corresponds to the wording of
claim1l of the International publication, has been
anmended by the introduction of the technical term
"honogeni zati on" before the hot rolling step. The
honogeni zati on treatnment before hot rolling the cast
ingot is disclosed on page 4, lines 22, 23 of the

| nt ernati onal publication.

For the sake of clarity, the relative term "about"”
before the tenperature ranges in claim1l has been

del eted, and the same anendnent has been carried out in
dependent clains 5 and 6.

The description has been suitably adapted to the
present clains. Enbodi nents of the process no | onger
falling within the scope of present claim1 have been

cancelled or identified as conparati ve.

Hence, there are no objections to the anendnents to the
clains and the description, in particular with respect
to Articles 84 and 123(2) EPC

3. Unity:

Since the present request conprises only a single
i ndependent claim the objection of the exam ning
division with respect to Article 82 EPC is no |onger

rel evant.

C4645.D
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Prior art; novelty:

Docunment D8 di scl oses a process of producing an
al umi nium al |l oy sheet obtained fromdirect chill (DC)
cast ingots, which corresponds to the sem -continuous
casting step set out in claiml1l of the application. The
process disclosed in D8 ains at reducing or elimnating
t he phenonmenon called "roping" while maintaining the
desirabl e T4/ T8X characteristics. Al um nium sheet
produced from (DC) cast ingots often entails the
probl em of roping, ridging or "paint brush"” which nmeans
the formati on of narrow bands having a different
crystal l ographic structure fromthat of the remaining
metal fromthe rolling operation and generally aligned
inthe rolling direction (see D8, page 3, |ast
par agraph to page 4, line 2; page 5 lines 3 to 6). To
cope with this phenonenon, D8 proposes a process
conprising the steps of:
- DC casting an al um nium all oy conprising (by
weight) 0.4 to 1.1% magnesium 0.3 to 1.4% silicon,
0to 0.4%iron, 0 to 0.15% nanganese, 0 to 1.0%
copper, the bal ance bei ng al um ni um and i nci dent al
inmpurities (0 to 0.15% col |l ective total);
- subj ecting the cast ingot to honpbgeni zation, hot
and cold rolling, followed by solution heat

treat nent;

- guenching the product to a coiling tenperature
above 50°C and coiling the sheet at a tenperature
preferably ranging from55 to 85°C and

- pre-aging the coil by slowy cooling it fromthe
initial coil tenperature to roomtenperature at a
cooling rate of 10°C/hr to inprove the T8X tenper

characteristics (see D8, claiml).
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The cl ai ned process differs fromD38 by the conposition
of the selected alum nium alloy, which is nmuch narrower
inits elenental ranges than that specified in the
broad disclosure of D8. It therefore has to be
scrutini zed whether the Al alloy used in the clained
process satisfies the three criteria for selection
inventions, i.e. to be (i) a narrow sub-range, (ii)
sufficiently far renoved fromthe known range and (iii)
not an arbitrary selection (see Case Law of the Boards
of Appeal, 5th edition Decenber 2006, 1.C 4.2.1 and
4.2.2).

As to criterion (i), the lower limt of the clained
range for Mh (0.15% is identical to the maxi num anmount
of Mh perm ssible according to D8 which represents the
smal | est possible overlap with the conposition of the
Al alloy used in D8. It is also noted that none of the
exanples given in Table 1 of D8 falls within or cones
close to the elenental ranges of the conposition of the
Al alloy used in the clainmed process (criterion ii).
Turning to criterion (iii), the application nentions on
page 10, lines 3 to 7 of the application that increased
addition of Mh in the range of 0.15 to 0.35% results in
i nproving the bendability properties of the A sheet,
in particular in that its surface remains free from
"runpling”, which is a precursor to residual crack
formation. This nmeans that the conposition of the

alum niumalloy used in the clained process has not
been selected arbitrarily (criterion iii).

G ven that all three postulates for the novelty of a
sel ected sub-range are net, the clained process is

novel over D8.
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Docunment D1 di scloses a process for manufacturing an

al um nium all oy sheet material having excellent shape
fixability and bake hardenability. The process
conprises the steps of:

sem -conti nuous casting an Al alloy conprising (by
weight) 0.2 to 1.4% My, 0.4 to 1.7%Si, 0 to 0.5% M,
O0to 1.00%Cu, 0to 0.20%Cr, O to 0.20%V, bal ance Al
and residual inpurities,

honogeni zati on of the ingot, hot and cold rolling,

sol ution heat treating;

a first stage cooling at a cooling rate of 200°C/mn to
60 to 250°C, followed by

a second stage cooling at different cooling rates set
out in Figure 2 (see D1, claiml1; colum 3, lines 62 to
columm 4, line 22; colum 6, exanples).

Anmong t he nunerous exanples given in Table 1 of D1,
only exanple E satisfies the elenental ranges of the

Al -all oy conposition required for the clained process.
However, the heat treatnent (iv) specified in Table 2
of DL is different fromthe clained process in that the
sheet material is cooled down to 150°C in the first
stage followed by the second stage cooling to 50°C. By
contrast, the quenching and pre-aging steps set out in
claim1l of the application require cooling the sheet to
60 to 120°C, coiling the sheet within this tenperature
range and slowy cooling the coil to roomtenperature
at a cooling rate of less than 10°C/ hr. Consequently,

the clained process is novel over DI1.

Docunent D4 provides, according to one aspect of it, a
process of inparting T4 and potential TX8 properties
suitable for autonotive applications to a sheet of an
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Al -all oy conmprising (by weight) 0.4 to 1.0% Mj, 0.2 to
1.4%Si, 0to 2.0%Cu, 0to 0.4%Fe, 0to 0.4% M, 0O to
0.3% 2Zn, 0 to 0.3% (Cr+Ti +Zr+V), balance Al and

unavoi dable inpurities (see D4, colum 2, lines 18

to 43; enbodinment (3)). As set out in D4, colum 3,
lines 17 to 21, the alloy sheet may either be produced
by belt casting foll owed by hot and cold rolling or by
conventional neans such as DC casting foll owed by
scal pi ng, honobgeni zation, hot and cold rolling.

However, the evaluation of the technical contents of
docunment D4 unanbi guously shows that its basic object
is to provide alumniumalloys that can be made into
strip by a belt casting procedure for subsequent
conversion to sheet material, i.e. a process which

avoi ds the need for scal ping the (DC) cast ingot and
honogeni zati on before hot rolling (see D4, colum 2,
lines 2 to 8). Preferably the twin belt casting process
is used (see D4, colum 2, lines 18 to 29; colum 3,
lines 22 to 38; colum 6, lines 1 to 12; colum 7,
lines 11 to 21, 39 to 41; colum 10, lines 3 to 19;
clainms 1, 9, 27, 28, 29). Al the exanples in D4 were
processed by belt casting, but only for conparison,
Table 3 also includes the properties of DC cast
material of Alloys #1 (conventional alloy AA6111) and
#3 (see D4 colum 10, lines 20 to 29; lines 54 to 56).
Nei t her of exanples #1 and #3 falls within the

el enental ranges of the Al alloy used for the clained
process. In particular the Mi content of 0.03%in
exanple #3 falls far outside the Mi range specified for
the clained Al -alloy. Consequently, the clainmed process
is not anticipated by the disclosure of docunent D4

ei t her.



4.4

5.2

C4645.D

- 10 - T 2196/ 08

In view of these considerations, the process set out in

claim1l1l is novel.

| nventive step:

Starting fromdocunent D8 as the closest prior art, the
techni cal probl emunderlying the present application
resides in providing a process resulting in Al sheet

whi ch is obtained from DC cast ingots and exhibits an

i nproved bendability, in particular which is free from
visible runmpling on its surface and residual cracking.

The key feature to solve this problemresides in
carefully selecting the chem stry of the al um ni um
all oy used for the clained process. Vis-a-vis the alloy
used in document D8, the narrowly restricted ranges for
My and Si and, in particular, the increased addition of
manganese falling within the range of 0.15 to 0. 35%
contributes to preventing runpling and cracking during
bendi ng of the sheet. It is apparent fromthe
description, page 9 and 10, exanple 2 and Figure 1,

that the identified problem has been successfully

sol ved.

None of the docunents D8, D1 nor D4 addresses the
bendability problem of "runpling"”. Docunent D8 ains at
reducing the "roping" effect wthout adversely

af fecting other properties such as the bake hardening
response. To this end, nmanganese in the alloy used in
D8 has been restricted to O to 0.15% and, even nore
preferably, to 0.07 to 0.10% WMnh (see D8, claim4).
Consequent |y, docunent D8 unequivocal ly di ssuades from
addi ng manganese in anounts higher than 0.15%
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In the case of docunent D1, a process different from
the clained pre-ageing treatnent is used. It is

undi sputed that docunment D1 relates to producing Al
sheet from sem -continuously (DC) cast ingots of an Al
al | oy overl apping the cl ai med conposition and actually
i ncludes one exanple (E) falling within the el enental
ranges of the Al-alloy used in the clainmed process.
However, nothing is found anywhere in this docunent
that would pronpt the skilled person to turn to this
exanple, in particular to select a Mi-content in the
range of 0.15 to 0.35%and to restrict the ranges for
My and Si in order to solve the problemof runpling. As
previously nentioned in nore detail, Dl is concerned
with a cooling regimen which is different fromthe pre-
aging treatnment carried out in docunent D8 which, nore
i mportantly, dissuades from adding M1 in anounts higher
than 0.15% Hence, there is no reason to pick features
from docunent D1 to associate with the teachi ng of
docunent D8, and even if this were done, the clained

process would not be arrived at.

A simlar situation exists wth docunment D4 which
concerns (CC) continuous casting (twin belt casting)
rather than DC, as does the clainmed process. Belt
casters produce strip that can be either directly cold
rolled or may be hot rolled with an in-line rolling
mll to reduce the thickness of the as-cast slab after
it is solidified but before it cools. Belt casting thus
di spenses with the need for subsequent scal ping of the
resul ting ingot and honogeni zing it before hot rolling.
Reference is made in this context to D4, columm 2,
lines 1 to 8, colum 6, lines 1 to 12. By contrast, the
hot rolling step in DC cast ingots is always preceded
by scal ping and a honobgeni zation treatnent. This neans



- 12 - T 2196/ 08

that the thermal history of DC and CC nmaterial is
significantly different and this is reflected in the

m crostructure and the nmechani cal properties of the

final product, in particular the bendability properties.
This finding is corroborated by the test results
presented by the appellant in docunent E2. Consequently,
docunent D4 teaches away fromusing DC to produce Al
sheet material. Gven this situation, there is no

reason to transfer the disclosure of this docunent to

t he teaching of neither of docunments D8 or D1 which are
both concerned with DC

5.3 I n conclusion, since the problem addressed by the
present application is not realised in any of documents
D8, D1 or D4 and since any conbination thereof is not
obvi ous, the subject matter of claim1 involves an

i nventive step.

C4645.D
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For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the departnent of the first
instance with the order to grant a patent on the basis
of the foll ow ng docunents:

- clains 1 to 12 filed during the oral proceedings;
- description, pages 1 to 24 filed during the ora
proceedi ngs; and
- Figures 1 to 13 of the application as published.
The Registrar: The Chai r man:
V. Commar e T. Kriner
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