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Summary of Facts and Submn ssions

1768. D

The appel |l ant (applicant) | odged an appeal against the
deci sion of the Exam ning Division posted on 24 June
1998 to refuse the European patent application

No. 92 116 467.9.

The Exam ning Division held that the application did
not satisfy the requirenents of Articles 83 EPC
(insufficient disclosure) or alternatively if it did,
that the clained subject matter failed to neet the
requirenents of Article 54 EPC (lack of novelty) having
regard to docunents

D2: Us- A-4 853 298 and

D3: US-A-5 026 435.

During the exam nation procedure, docunent

D1: EP-A-0 174 196

had al so been consi der ed.

The cl ai ned Fe-Ni -Co-M all oy conposition bei ng known
per se from docunent D3, the Exam ning D vision argued
t hat each process known in the art and neeting the
process conditions defined in the description of the
application nust inevitably result in the sane

m crostructure defined in claim1, or if not, an
essential process feature for carrying out the

i nvention was mssing in the application. G ven that
the applicant failed to identify such a distinguishing
process step, it was concluded that either the

requi renents of Article 83 were not net or, if the sane
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texture of the cold rolled thin Fe-N -Co-Wnh plate
actually resulted fromthe known process, the clained
thin rolled plate | acked novelty with respect to the
product given in docunent D3.

In its grounds of appeal, the appellant additionally
referred to the docunents:

D4: "Crystal Aggregation”, issued in Japan 1984,
pages 133, 134 and the translation into English
and

D5: "Metals Handbook", 8th Edition, volune 8, Anerican
Society for Metals, 1973, pages 229 to 232

The appel |l ant requested that the decision under appea
be set aside and a patent be granted on the basis of
anmended clains 1 and 2 according to the request of

9 July 2001

Clains 1 and 2 read as foll ows:

"l. Arolled thin plate of an Fe-Ni-Co all oy used for
a shadow nmask characterised by an alloy conposition
consisting of 28 to 34% by weight of N, 2 to 7% by

wei ght of Co, 0.1 to 1.0% by wei ght of WM, 0.10% by

wei ght or less of Si, 0.01%by weight or less of C, and
Fe with indi spensable inpurities in balance, an average
grain size of 30 umor |less and 60 to 95% of crystal
grai ns which are accunul ated in the {100} planes and
are oriented in a range of 5 to 45 degrees, deviated
fromthe ideal plane direction {100}[001] with respect
toarolling direction.™

"2. Arolled thin plate as clained in claim1l, wherein
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said 60 to 95% of crystal grains are oriented in a
range of +10 to 30 degrees deviated fromthe idea
orientation {100}[001]."

The appel | ant argued as foll ows:

The thin rolled plate according to the present
invention is defined by (i) the conposition of the
alloy, (ii) the grain size and (iii) the crystal

accunul ation or texture. Due to these physica
properties, the rolled plate can be provided with hol es
havi ng a hi gh degree of circularity by chem ca

etching. If the apertures are not properly formed, the
plate is unsuitable for the production of high
preci si on shadow masks. Thus, the present invention
basically resides in the thin plate product rather than
in a process, as erroneously alleged by the Exam ning
Di vi si on.

As set out in detail in the specification, the grain
size and crystal accumul ation are achi eved by form ng
the cast Fe-Ni-Co-MWh alloy into a thin plate through a
series of hot rolling, cold rolling and anneal i ng steps
and, nore inportantly, by choosing the appropriate
reduction rates and anneal i ng tenperatures. According
to docunents D4 and D5 - which both represent the basic
nmet al | urgi cal know edge - the clained cubic orientation
of the plane direction {100}[001] is well known in the
art and can be easily obtained by selecting a Fe-Ni
material having a | ow anount of inpurities, by
performng a high degree of cold working and by
annealing at a relatively high tenperature (cf. D4).
Specific texture control on the final product is
generally perforned by using the "pole

Fi gure techni que" which is described for exanple in
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"Met al s Handbook" (docunent D5). Hence, there is no
need to add further statenents to the process steps
described in the present application, since the
invention is sufficiently disclosed to be carried out
by a skilled person.

Even if the conposition of the alloy and sone process
factors of the clained alloy are disclosed in docunents
D2 and D3, no control is applied in this prior art to
the grain size and the crystal orientation of the fina
pl at e product, and neither docunent nentions the need
to formhol es having a high degree of circularity by
etching as does the invention. Hence the clained

subj ect is also novel

Reasons for the Decision

1. The appeal is adm ssible.

2. Amendnents (Article 123(2) EPC)
The conbi nati on of technical features according to
claiml1l nowon file is disclosed in originally filed
claim1 and in the description, page 3, lines 30 to 51
of the Al publication (page 6 paragraph 3 to page 7,
first paragraph of the docunents as originally filed).
Claim2 corresponds to forner claim?2.
Hence, there are no formal objections to the clains.

3. Clarity (Article 84 EPQC

Caiml defines the specific alloy conposition, the

1768. D Y A
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grain size and the crystall ographic orientation of the
grains of the clained rolled thin plate. The relative
term"thin" has to be interpreted in the [ight of the
i ntended use of the plate for a shadow nmask and,
therefore, does not introduce an unclarity. Hence, the
clains are clear and concise, and there is anple
support by the description. The requirenents of
Article 84 EPC are, therefore, net.

Di scl osure of the invention (Article 83 EPC)

In the view of the Exam ning D vision, the applicant
has failed to show which specific process steps
actually lead to the clained mcrostructure which
according to the applicant, is to be different from
that of the rolled plate produced by the process shown
i n docunent D3. The Exam ning D vision, therefore,
concl uded that the invention was not sufficiently

di scl osed since two different products could not be
produced by subjecting the sane alloy conposition to
the sane process, unless a specific process step not
di sclosed in the application was resorted to.

Apart fromthe requirenent that the clainmed subject
matter nust be novel and involve an inventive step, the
requi renents for sufficiency of disclosure and
repeatability of the invention belong to the basic
prerequisites for the grant of a patent. In particular,
the disclosure of the application as a whole nust be
sufficient to enable the skilled reader to carry out
the invention.

The description of the preferred enbodi nent of the
present application specifies on page 3, lines 51 to 58
that the rolled plate exhibiting the clained grain size
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and m crostructure can be produced by hot working, cold
rolling and annealing. It is enphasized that
recrystallization annealing after cold working at a
reduction rate of 60% or higher raises the degree of
accumul ation of the grains in the ideal orientation
{100}[001]. By further cold working followi ng this
anneal ing step, the accunulation is dispersed into
different directions while naintaining the accunul ation
in the {100} planes, the degree of dispersion being
freely controll able by the proper choice of the cold
working rate. More detailed information about the
appropriate tenperature ranges for hot working and
annealing as well as the reduction rates for cold
working is found on page 4, lines 45 to 50 of

EP- A-0 534 460. A simlar technical information is

gi ven in docunment D4 which recommends col d working
rates of 80 to 95% and hi gh tenperature annealing of
Fe-50N alloys in order to obtain a crystal aggregation
on plane direction {100}[001]. Based on this specific
teaching, the expert is aware of the effect of the

vari ous process paraneters he has to pay particul ar
attention to in order to obtain the desired properties.
Even if the expert encounters occasional |ack of
success in obtaining the desired mcrostructure despite
strict adherence to the prescribed limts for the
anneal i ng tenperature and working rates, this would not
automatically result in the conclusion that the
technical teaching is insufficiently disclosed. Gven
that the effect of these process paraneters is well
known in the art and described in the specification,
the skilled person can be expected to carry out a
reasonabl e anount of trial and error to find out the
opti mal conbi nati on of process paraneters which bring
about the desired mcrostructure. According to the
description (see EP-A-0 534 460, page 6, line 46 to
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page 6, first line), the texture control of the fina
product, i.e. the grain size and crystall ographic
orientation, can be carried out by X-ray diffraction
tests, in particular by using the "pole-

Fi gure techni que" which is common in the art for
exam ni ng sheet textures (cf. Figures 2 to 5 of the
specification, and docunent D5, page 231, Figures 6 to
8 and page 232). It is noted in this context that
docunents D4 and D5 are basi c handbooks which represent
t he common general know edge of the netallurgist. The
Board, therefore, concludes that the application as a
whol e and taken together with the expert's conmon
general know edge represented by docunents D4 and D5
and cited in the appeal proceedings is sufficiently
clear and conplete to enable a skilled worker in the
art to carry out the invention w thout additiona

I nstructions.

Novel ty

Therefore, it has to be exam ned whet her in docunent D3
the sane process steps as clai ned have been used and
whet her the rolled plates resulting fromthese
processes exhibit the same properties.

Docunent D3 is concerned with a process for producing
Fe-Ni -Co | ead franmes of sem conductor devices having
enhanced strength without inpairing solderability and
platability (cf. D3, colum 2, lines 11 to 14). In
contrast to conventional Fe-N -Co alloys which are
strengt hened by addi ng strengtheni ng conponents to a
singl e phase structure of austenite or martensite, the
nmet hod steps according to docunent D3 result in a fina
thin Fe-N -Co-MWn plate product that is strengthened by
a two-phase austenitic-martensitic structure. Anong the



1768. D

- 8 - T 1041/ 98

exenplifying alloys given in Table 1 of D3, the
conposition of sanples No. D, E and | conpletely falls
within the ranges defined in the application. After
forging at 1100° to 1150°C and hot rolling to a
thickness of 3 nm the rolled products were subjected
to a 1 hour solid solution heat treatnent at 1000°C
foll owed by water cooling, and thereafter cold rolled
to a thickness of 0.35 mm (corresponding to a reduction
ratio of 88,3% . The sanples were then subjected to a
sequence of treatnent steps which includes a solid-

sol ution heat treatnent at 750°C, cold rolling down to
0.1 mm (71% reduction ratio) and final annealing at
650°C (cf. D3, colum 4, lines 53 to 65).

It is noted that the process described in the present
appl i cation does not specify a 1 h-1000°C solid
solution heat treatnent foll owed by a quenching step as
does docunment D3. Moreover, the reduction ratio

conbi ned wth the annealing tenperatures sel ected
according to docunent D3 aimat producing a two-phase
austenitic martensitic structure to inpart a high
strength to the final product. As is apparent from
Table 2 of D3, the anount of austenite is between 87%
(E) and 93% (1), and the tensile strength (TS) is

bet ween 92 and 103 kg/ mt. Since, however, no
information is given in docunent D3 about the 0.2%
yield point (YS), it can be concluded that formability
Is there not considered to be essential. Mreover, the
average coefficient of thermal expansion (CTE) between
roomtenperature and 300 °C varies between 6.8 - 7.6
x10°¢ 1/°C conpared to 2.6 - 12.1 x107 1/°Cin the
present application.

Al t hough the application at issue is silent about the
phase structure, it is evident fromTable 2 that the
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clainmed Fe-Ni -Co plate exhibits a 0.2% proof stress
(yield point) of about 25 kgf/mmt. A | ow value for the
YS is, however, inportant since the |lower the 0.2%
proof stress, the better the formability. In addition,
the CTE between 2.6 to 12.1 x107 1/°C determined in the
specification is nuch | ower than the CTE given in
docunent D3. Such a small coefficient of therm
expansion is indispensable in order to reduce the
degree of "dom ng" (cf. the Al publication, page 2,
lines 10 to 18). These considerations and the fact that
the plates according to D3 are provided for purposes
different fromthose clained, lead to the concl usion

t hat the physical and nechanical properties of the

roll ed plate produced according to docunent D3 are al so
different fromthe properties of the rolled plate ained
at and achi eved by the process described in the present
appl i cation.

Mor eover, docunent D3 fails to disclose anything about
the grain size and the crystallographic texture of the
roll ed plate, and no neasures have been taken to

i nprove the etching characteristics which represent the
key features of the present application (see

EP- A-0 534 460, page 3, lines 26 to 50). The subject
matter of claiml is, therefore, novel vis-a-vis the

di scl osure of docunent D3.

Docunment D2 di scl oses an austenitic Fe-N -Co-M all oy
conposition falling within the clainmed ranges and

exhi biting essentially the same CTE (0.1 to 4.5 x 107
1/°C, see Table | to IV). The | ow expansi on all oys

di scl osed in docunent D2 are to be used for the
production of precision optical devices, mcroscopes or
| aser gyroscopes. Moreover, the process used to produce
the material according to docunent D2 does not include
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cold rolling - annealing sequences. Docunent D2 is al so
silent about the grain size and the crystall ographic

structure of the known material. Therefore, the subject
matter of claiml is novel wth respect to docunent D2.

I nventive step

Duri ng substantive exam nation, docunent Dl al so was
considered. In the Board's view, this docunent
represents the closest prior art, since - |ike the
present application - it is concerned with Fe-Ni-Co

al l oys having a high formability and good et chi ng
characteristics so that the material is particularly
suitable for the production of shadow masks. Even the
probl enms of "domi ng" and "spring back"” associated with
a poor thermal expansion coefficient as well as the
etching characteristics and fornmability of the all oy
are there addressed (cf. D1, page 1 to 2, paragraph 1;
page 2, last line to page 3, paragraph 1). A favourable
grain size was found to be in the range of 2000 to
40000 grains/ mt (corresponding to a grain dianeter of
about 5.6 to 25 um so that upon etching the apertures
are properly forned (cf. D1, page 3, paragraph 3). By
the addition of chromumto the Fe-Ni-Co alloy in the
range of 0.3 to 10% the 0.2%yield point can be
decreased to bel ow 24 kg/ m® after annealing, although
as a side effect an increased coefficient of expansion
has to be tolerated wth increasing Cr-anounts (cf. D1,
page 5, line 19 to page 6, |ine 26).

The subject matter of claiml differs fromthe

di scl osure of docunent Dl in that the Fe-N -Co all oy
does not conprise chrom um and that the plate nade
therefrom exhibits a specific crystallographic
orientation.
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Starting fromdocunent D1, the problem underlying the
present application, therefore, resides in further

i mproving the overall properties of the rolled plate
product with respect to its intended use as a shadow
mask, i.e. in particular to further reduce the
coefficient of thermal expansion and to significantly
i nprove the etching factor which neans that the etched
openi ngs exhibit a high degree of circularity.

The solution to this problemconsists in selecting a
Fe-Ni -Co-Wn alloy within narrow el enental |imts and
treating this alloy in a way so that the final thin
rolled plate exhibits a crystallographic orientation as
defined in claim1.

Docunment D1 is silent about the crystall ographic
orientation of the grains in the known plate product.
Hence the skilled worker does not find an inducenent in
this docunent to aimat a specific crystall ographic
structure. The teaching in D1 to replace chrom um by

i ncreasi ng anmounts of nanganese has no bearing on the
matter, since this does not nean that such a nodified
al l oy conposition actually affords the sane properties
as required fromthe rolled thin plate clainmed in the
present application.

G ven that none of docunents D1 to D3 addresses the
problemof "circularity of the etched openings" or even
descri bes the crystallographic orientation of the
grains, these docunents could not be hel pful in solving
t he above nentioned problem The clainmed subject

matter, therefore, also involves an inventive step
within the nmeaning of Article 56 EPC.

Since the application and the invention to which it
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rel ates nmeet the requirenments of the EPC, a patent is
to be granted according to the request of the
appel | ant .

For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the first instance with the
order to grant a patent in the foll ow ng version:
Descri ption: pages 1 to 15 as originally filed
d ai ns: 1 and 2, filed with letter of 9 July

2001

Fi gur es: 1/7 to 7/7 as originally filed.

The Regi strar: The Chai r man:

V. Commar e W D. Wil
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