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Summary of Facts and Subm ssi ons

C2221.D

The appel |l ant (applicant) | odged an appeal against the
deci sion of the exam ning division posted on

16 October 2007 to refuse European patent application
No. 02 716 370.8. The exam nation division reasoned
that the subject nmatter of the independent clains of
the main, first and second auxiliary requests then
under consideration either |acked novelty or inventive
step, respectively, having regard to the technica
teachi ng given in docunents

D1: JP-A-2000-239804 and

Dla Conputer translation of docunment D1 into English
| anguage.

The appeal was received at the European Patent Ofice
on 14 Decenber 2007 and the appeal fee was paid on the
sane date. The statenment setting out the grounds of
appeal was received on 18 February 2008.

Oral proceedings before the Board took place on
28 Cctober 2009. The appell ant requested that

- t he deci si on under appeal be set aside and

- a patent be granted on the basis of the nmain
request filed during the oral proceedi ngs before
the Board and replacing all former requests.

| ndependent claim 1l reads as foll ows:

"A nmethod for producing a heat-resistant spring, the

met hod conprising the steps of:
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(i) performng solution treatnment at a tenperature of
950 to 1200°C for a period of: (0.3 to 5 mnutes) x
(the dianmeter of the wire expressed in nmm on a wire
cont ai ni ng:

(a) 0.01 to 0.08 % C, 0.18 to 0.25 %N, 0.5 to 4.0
w% M 16 to 20 % Cr, and 8.0 to 10.5 Wt % N,

(b) at |east one constituent selected fromO0.1 to 3.0
w% M, 0.1 to 2.0 w%Nb, 0.1 to 2.0w%Ti, and 0.3
to 2.0 % Si, and optionally also 0.2 to 2.0 wt % Co,
and

(c) Fe and unavoi dable inmpurities, both of which
constitute the remai nder;

(ii) drawmng the solution-treated wire to reduce the
area of the wire by 50 to 70%to forma drawn wire;
(iii) formng a spring fromthe drawn wre; and

(iv) treating the spring with | owtenperature annealing
at a tenperature of 450 to 600°C, and

wherein the wire has

(d) a tensile strength of at least 1,300 NNmf and | ess
than 2,000 N mt before being treated by |ow tenperature
anneal i ng; and

(e) a maxi mumcrystal-grain dianeter of |less than 12 em
in the « phase (austenite) in a transverse cross

section of the wire."

The appellant's argunents are sunmari zed as fol | ows:

Dla as the closest prior art disclosed a process for
produci ng a heat resistant stainless steel spring which
was formed of a wire having a conposition within the

el enental ranges set out in step (i) as clainmed. The
known process did, however, not disclose any limtation
for the duration of the solution treatnent set out in
step (i) of claiml1, and for the reduction of area in
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the range of 50 to 70% featuring in step (ii) when
reducing the dianeter of the solution heat treated wire
by drawi ng. Moreover, docunent Dla was silent on
controlling the maxi mum di aneter of the gamma crystal
grain size which was in the clained nethod restricted
to less than 12 *m Adhering to these processing
conditions effectively inproved the high-tenperature
sag resistance of the steel spring. Vis-a-vis the

di scl osure of docunent Dla, the clainmed nethod

t herefore was novel and involved an inventive step.

Reasons for the Decision

C2221.D

The appeal is adm ssible.

Amendnents; Article 123(2) EPC

Claim1 of the main request results froma conbination
of original clains 1 and 6 and the conditions for the
solution treatnment and the reduction of area given on
page 8, lines 4 to 8 and page 8, line 20 to page 9,

line 5 of the originally filed application.

Dependent clainms 2 to 4 correspond to clains 3, 4 and 7

as originally filed.

Hence, there are no formal objections to the present
clains with respect to Article 123(2) EPC

Novel ty

Docunment Dla relates to a nmethod for produci ng heat

resi stant stainless steel springs froma wre
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conprising the steps of solution heat treating the wire
bet ween 950 and 1100°C, reducing it to the desired

di aneter by drawi ng foll owed by |ow tenperature
anneal i ng between 400 and 650°C (see Dla, paragraphs
[0014], [0018],[0043], Table 5, [0045]). The steel
conposition given in Dla, Table 8, sanple 8 consisting
of 0.07%C, 0.20%N, 1.20% M, 18% Cr, 10% Ni, 2.0% M,
1.0% Si, 1.0% Co, balance Fe and exhibiting a tensile
strength of 1742 N mmf before | ow tenperature annealing
nmeets the process conditions set out in features (a) to
(d), (iii) and (iv) of claiml.

The cl ai ned process contrasts with the prior art in

t hat Dla does not disclose the processing conditions
specified in step (i), i.e. the tinme period for
carrying out the solution treatnment and also in step
(ii) of reducing the area of the wire by 50 to 70% In
addi tion, Dla does not deal with the control of the
maxi mum di aneter of austenite grain size which is
required to fall within the limts specified in feature

(e) in claiml.

Consequently, the nmethod defined in claimis novel over

t he di scl osure of docunment Dla.

| nventive step

Starting fromdocunent Dla as the closest prior art,
the objective technical problemunderlying the present
application therefore resides in providing a nethod for
produci ng heat-resi stant steel springs exhibiting an
excel l ent high-tenperature sag resistance at a
tenperature as high as 350 to 500°C.
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The novel features identified above are considered to
solve this problem In particular controlling the
duration of the solution treatnent, as defined in
claiml1, step (i), effectively permts Iimting the
maxi mum austenite grain size dianmeter within the
clainmed range. As is evident fromthe specification,
Tabl e 1, conparative exanple 4, the austenite grain
dianmeter of 14.6 m which is well above the cl ai nmed
[imt of 12 em increases the residual shearing strain
percent age (see Table 2) which vice versa neans t hat
the sag resistance of the spring is inpaired by the
presence of austenite grain sizes larger than clai ned.

Docunent Dla teaches that the average grain size in the
cross section of the steel wire should range fromO0.5
to less than 5 emby carrying out the solution
treatment between 950 to 1100°C in order to inprove the
heat resistant characteristics of the wire.
Notwi t hst andi ng that restriction, the docunent fails to
give any limtation for the maxi mum di aneter of the
austenite grain size which in the clainmed process has
been shown to adversely affect the high-tenperature sag

resi stance above a maxi nrum si ze of 12 em

As to feature (ii), the passage on page 8, line 20 to
page 9, line 5 of the specification underlines the

i nportance to adhere to the reduction rate of 50 to 70%
when drawing the wire. In fact, below 50% reduction a
sufficiently high elastic limt cannot be achieved,

wher eas above 70% excessi ve di sl ocations are generated
so that in both cases a sufficiently high sag

resi stance cannot be attained. In support of the
beneficial effect provided by the restriction of the
reduction rate, the appellant drew attention to the
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experinental report enclosed with its letter of

28 Septenber 2009. The test results given in Table 2 of
the report confirmthat this feature contributes to the
solution of the technical problemin that the wire
exhibits a significantly inproved hi gh-tenperature sag
resi stance when drawn within the clained reduction of
area of 50 to 70 % over reduction rates outside the

cl aimed range. By contrast, docunent Dla does not deal
with the reduction rate. In the specific exanple given
in Dla, paragraph [0031], a 9.5 nmwre rod is reduced
by drawing to 1 nm which nmeans a reduction rate of 89%
wel | outside the clained range.

I n concl usion, on the basis of the technical teaching
given in docunent Dla a skilled person, faced with
probl em of inproving the high tenperature sag

resi stance of a stainless steel spring, would not be
pronpted to choose in an obvi ous manner the

di stinguishing technical features of the clainmed nethod.
The subject matter of claim1l therefore involves an

i nventive step.

The dependent clains 2 to 4 relate to preferred
enbodi nents of the nethod set out in claiml1l and are,

therefore, also allowable.
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O der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the

order to grant a patent on the basis of the follow ng

docunent s:
cl ai ns: 1 to 4 according to the main request
filed during the oral proceedi ngs before
t he Board on 28 Oct ober 2009;
descri ption: to be adapted to the new cl ai ns;
dr awi ngs: Figure 1 as originally filed.
The Registrar: The Chai r man:
V. Commar e T. Kriner

C2221.D



