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a rim along which blades are fixed. Traditionally,
10 blades are held with their foot in a housing adapted
therefor. In order to meet the increasing performance
requirements for motors, such rotors can at present be
monoblocs. They are so-called monobloc bladed discs
(DAM) . In a DAM, the blades and the disc are integrally
15 made. To this end, a forged blank is machined so as to
form the disc, the blades extending radially at its
circumference, the whole piece being a single piece or
monobloc. It is also possible to weld some parts, the
resulting DAM being a monobloc. The monobloc rotors
20 have numerous advantages, including in terms of mass.
Because of the absorption by the motor of
foreign matters, of the erosion related to dust or
particles being driven by the gas vein flow, the blades
could show damaged areas, in the form of wear or torn
25 parts, being detrimental to the turbo-jet efficiency.
Said areas are generally at the top, at the blade
corners in the leading or trailing edge side, and in
the leading or trailing edge. Repairing blades in a DAM

is not easy, as it is not possible to disassemble them

30 for repair.



Wearing or damage, if they cannot be repaired, results in the part in
question being replaced. Now, in the case of a DAM replacing a bl ade would
| ead to replacing the whole DAM 5A nethdd for repairing blades is known
fromthe US patent no. 6,238,187. In such a nmethod, a portion of the blade
around the damaged area is cut, as a standardi zed portion in order to allow
for the nethod to be reproduced, whatever the shape and the size of 10 the
damaged area, as long as it is located in the portion in question. A spare
part, or what is commonly called "patch", using its English counterpart, is
then wel ded to the bl ad#eaSieh a qat chamsgef, | arfer theens¢admsot haket he

renoved bl ade portion and is then 15machi ned_sp as_to inplenent .t initial
shape of the BlExgdred, results yHd ydhat ehftho. l%,S@ﬁ%?%gﬁea(?ﬁgglqlt he

use, for the weldingstepRwof & PHChMe te abouxe; meapienedgnet baddeof a
el ect ron- beam wel di ng net hod, having the 20advant ages of a high wel di ng

rate and its afoiulict yelol e aleipd atcd n@etdehivgie 1ehi esses. A
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such a material. This material is hard to be wel dedqa%, dur.i ng:rthe mel ting

step thereof , POFdri@N0 Ut es bid e 888G tHes FAIAESI A5R% r'dp o

ogi ti%es or
bl owhol es i n Lhe area balnG RerIR % aldieaed d ZATowyciowsldintginod
resulting in a reduction of the nechanical features of the wel ded part.
Such a reduct iten moukdproduced, whatever the shape and the size of

10 the damaged area, as long as it is located in the
portion in question. A spare part, or what is commonly
called "patch", using its English counterpart, is then
welded to the Dblade. Such a patch 1is of larger
dimensions than the removed blade portion and is then

15 machined so as to implement the initial shape of the
blade.

The US patent no. 6,568,077 teaches the use,
for the welding step of a patch of the above-mentioned
method, of a electron-beam welding method, having the

20 advantages of a high welding rate and its ability to be
able to weld high thicknesses.

A problem then however appears for titanium
alloy rotors, the so-called Til7. Such an alloy is
disclosed, for example, in the Applicant's patent

25 application EP 1,340,832 relating to a product, such as
a blade, made in such a material. This material is hard
to be welded as, during the melting step thereof, there
occurs some degassing resulting in microporosities or
blowholes in the area being thermally affected (ZAT) by

30 welding, resulting in a reduction of the mechanical

features of the welded part. Such a reduction could



3 raise up to 80%in nechanical behaviour. Such a reduction is not

tol erabl e for aeronautical applications and occurs in the case of

el ectron- beam wel di ng. Moreover, for a Tidl 7 rotor, the techniques of 5 the
TIG type or of the mcro-plasma type being traditionally and commonly used
in the aeronautics industry do not allow to obtain acceptable results.

Mor eover, recent bl ades have three-di nensi on conpl ex shapes, their wall

t hi ckness being variable, 10 and do not allow an easy use of an el ectron
wel ding nmethod that requires a very accurate paranmeter definition. Such
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standardi zati qn pei.ng difficult be | Hgﬂ;ed. The AppldLant-Ahas
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10 and do not allow an easy use of an electron welding
method that requires a very accurate parameter
definition. Such parameters should be defined for each
particular case being considered, any standardization
being difficult to be implemented.

15 The Applicant has filed a French patent
application, registered under number FR 05 08 151,
providing a method for repairing a blade of a monobloc
rotor, having an evolutional shape and a variable
thickness, such a method comprising an electron-beam

20 welding step.

The present invention being the subject of
the present patent application relates to a method for
fepairimg a blade of a turbo-machine monobloc bladed
disc comprising at least one damaged area, through

25 electron-beam welding of a patch using a electron-beam
welding machine, comprising the steps of setting up the
damaged area, of electron-beam welding the patch and
adjusting through machining of the repaired area,

characterized in that:



5 nmenber, corresponding to the bl ade, having said determned profile, with
the wel ding machine, with the operating paraneters thereof being
predefined, of a second sanple menber, hdving the patch features, in order
to obtain a so-called trial start sanple; 10 - the trial start sanple
quality is checked after welding, and, in so far as the sanple quality
neets the repair reception criteria, the patch is welded onto the area to
be repaired with the sane el ectron- beam wel di ng nachi ne 15w t hout changi ng
t he operating paranmeters thereof, and the repaired area is adjusted

t hrough nachi ni ng. ~ the seSuchoaupethet kasprhiecadPastdgd /6t taIf owi ng

the industrialjzation of the repair of nonobl ac, bl 2 i , ed on
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is validated andydchecparaeeters well defined, the only requirement is to
check, through the prelimnary welding operation of the second sanple
menber, corresponding to tdedPmpateh CagFife P1F sOPsdhpf X AEnEF favi ng

t he bl ade. profj| t hat ?gﬁg rs.are r d h . pat nged. It
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- the patch is welded onto the area to be
repaired with the same electron- beam welding machine
15 without changing the operating parameters thereof, and
- the repaired area 1is adjusted through
machining.
Such a method has the advantage of allowing
the industrialization of the repair of monobloc bladed
20 discs, based on the piloting capacity of the electro-
beam welding machines. Once the machine is validated
and the parameters well defined, the only requirement
is to check, through the preliminary welding operation
of the second sample member, corresponding to the
25 patch, on the first sample member, having the blade
profile, that the parameters are correct and have not
changed. It has been surprisingly shown that such a
method allowed, quite reliably, for such complex parts
as DAMs to be repaired. The preliminary check is enough

30 for allowing for a plurality of blades to be repaired

on the same disc.



is to remain constant throughout the whol e nethod. The present

i nvention ains at providing such a hol di ng-part device, wherein an

adj ust ment of the part position, their attachment and their hol ding

15t hr oughout the whol e nethod are provided with a true reliability.

To this end, the present invention relates to a part-holding nethod in a
nmet hod for repairing a blade for a turbo-nmachi ne nonobl oc bl aded di sc,

t hrough 20 el ectron-beam wel ding of a patch onto the blade along a junction
pl ane, the device conprising neans for supporting the disc and adjustable
nmeans for hol ding the blrplecrentite packh2 thethadt ePVEIMEEi tHg'h Pl at en

supporting part-hol di ng neans_and pat.ch-. diin ns,.42hel ng car ged so
that the spac@afgég?gﬁg%% t ?Y%ﬁetﬁgjﬁﬁﬁgﬁgo% g?gﬁg zrioms fo%fanEE?ectron
beam to pass. relative posiblii@ughotheudivepaios, thelaed ative poditaons of
the bl ade and the patch are set wi.th hol di ng neans that ar e al# sgggorted

by a same pl atehlodhpléorgaliPng "BEEHRE ts fade S8 S P T or “aR" el 8ct#+6n beam

;9 paSS'SSUChtﬁede%EESihﬁ t@ é@yyféfifgyé%éﬂgkéﬁ”i@ﬁ%e-meéhod also
ccording to an enbodi nment, the nmethod 1 nvolving the use of heels, the
devi ce furthereqonpesses gadirastall eshdelx Holeli pigh@eapgrameters, such
as the assembling sets, the mutual relative position of
the members to be assembled, and the holding of such
members during the method progress. Typically, a
10 maximum play of 0.1 mm between parts is tolerated and
is to remain constant throughout the whole method.
The present invention aims at providing such
a holding-part device, wherein an adjustment of the
part position, their attachment and their holding
15 throughout the whole method are provided with a true
reliability.
To this end, the present invention relates to
a part-holding method in a method for repairing a blade
for a turbo-machine monobloc bladed disc, through
20 electron-beam welding of a patch onto the blade along a
junction plane, the device comprising means for
supporting the disc and adjustable means for holding
the blade and the patch, the latter comprising a platen
supporting part-holding means and patch-holding means,
25 being arranged so that the space located on top of the
junction plane allows for an electron beam to pass.
Through the invention, the relative positions
of the blade and the patch are set with holding means
that are all supported by a same platen, while leaving
30 some space allowing for an electron beam to pass. Such

a device is therefore simple and reliable.



Advant ageousl y, t hehol di ngnmeansar e 5manual Iy adj ustable. According to an
enbodi ment, t he di sc- supporting means conprise a nandrel onto which the
disc is fitted. Preferably, in such a ca$ée, the device 10 further
conprises angul ar |atching neans for the disc, advantageously conprising a
plot, onto which a blade is to be abutted. Advant ageously, the
device conprises an in-height disc-latching plate. 15In a preferred
enbodi ment, the platen is renmovable. According to an enmbodi ment, the
adj ust abl e bl ade-hol di ng neans conprise bl ade-pi nching nmeans. More
preferably, the bl ade-phochragngeans 20zonpeimbedsoreaiws arflmgedesbods to be
abutted under .t he_bl ade. .
involving the use of heels, the device further
comprises adjustable heel-holding means.
Advantageously, the holding means are
5 manually adjustable.

According to an embodiment, the disc-
supporting means comprise a mandrel onto which the disc
is fitted.

Preferably, in such a case, the device

10 further comprises angular latching means for the disc,
advantageously comprising a plot, onto which a blade is
to be abutted.

Advantageously, the device comprises an in-
height disc-latching plate.

15 In a preferred embodiment, the platen is
removable.

According to an embodiment, the adjustable
blade-holding means comprise blade-pinching means.

More preferably, the blade-pinching means

20 comprise screws arranged so as to be abutted under the
blade.

Advantageously, the screws then comprise a
surface adapted to come into contact with the bulged
shape blade.

25 Still preferably, the blade-pinching means
comprise in-height blade-latching means, being integral
with a pivoting arm.

Advantageously, the in-height blade-latching

means comprise at least one peg connected with the arm

30 through a ball-and-socket link.



Advant ageously, the screws then conprise a surface adapted to cone into
contact with the bul ged shape blade. 25Still preferably, the bl ade-pi nching
nmeans conprise in-hei ght blade-Iatching feans, being integral with a

pi voting arm Advant ageously, the in-height blade-Iatching
means conprise at | east one peg connected with the arm 30t hrough a

bal | - and-socket link. 7 Advant ageously in such a case, the
device conprises at | east two pegs, each connected through a

bal | - and-socket link with a pendulum pivotally nmounted at the end of the

pi voting arm 5Accordi ngdvenaageabsty nent , stiles adeSﬂ$ﬂM et@@tcﬁeﬁéPélng

nmeans conprise pat c¢ch-adjustjng nmeans in height and in 0

abutting the FREPALSGSI it %?é%%l%ﬂ% Eﬁasrn% pé%%ﬁxf cﬁg gﬁneans
Preferably, the adpustiBgxaRans nikn Jieirgh @@zﬁh&ﬂmrﬂ shopeatoppmbaatehr ee
pl ots. Still preferably, the nmeans for abutting the patch

agai nst the bb&déheOﬁpd|9é é@@enﬂﬁpélpgo@§marranged So as to cone into
cont act th the patch es whic re_no f or.
\@ Eﬁg dlng yfﬁ & éﬂ%? ﬁﬂgﬁg arhd onplngcbhee

junction”15pl ane. Still fera hé i n- af ch-
patch-holding means comprise patch adjustlng means in

height and in slope, means for abutting the patch
against the blade and in-height patch-latching means.

Preferably, the adjusting means in height and

10 in slope comprise three plots.

Still preferably, the means for abutting the
patch against the blade comprise eccentric plots
arranged so as to come into contact with the patch
edges which are not intended for forming the junction

15 plane.

Still preferably, the in-height patch-

latching means comprise a screw supported by a pivoting

arm.

According to an embodiment, when the device

20 comprises adjustable heel-holding means, the latter

comprise in-height adjusting means and in-height
latching means.

Preferably, in such a case, the in-height
adjusting means comprise at least one flat nut.

25 Still preferably still, the in-height
latching means comprise at least one pivoting arm.

The present invention will be better
understood through the following description of the
preferred embodiment of the holding device of the

30 invention, referring to the appended drawings, on

which:



| at chi ng neans conprise a screw supported by a pivoting arm According to
an enbodi ment, when the device 20 conprises adjustable heel-holding nmeans,
the latter conprise in-height adjusting freans and i n-hei ght | atchi ng nmeans.
Preferably, in such a case, the in-height adjusting nmeans conprise at | east
one flat nut. 25Stillpreferablystill,thein-height |atching means conprise
at | east one pivoting arm The present invention wll be better
under st ood through the follow ng description of the preferred enbodi nent of
the hol ding device of the 30invention, referring to the appended draw ngs,
on which: 8 Fig. 1 represgnts arpprspectisveapapeirabegitewef oPadtidhobl oc

e s yren e S Ae R eSS SRS s
a schematic PRISRRCt iy M&W QkiAgblade mefcHdee «H stmp Nefégted, bon tiki ch has
been shown in shaded formthe blade portion renoved during the setting up
stage of the methoe ascomglieencedhw thveRé1@8vi ce according to the
Inventlo%; - Fig. 2 represents a schematic perspective
view of a blade of the disc in Fig. 1, on which has
been shown in shaded form the blade portion removed
during the setting up stage of the method as
implemented with the device according to the invention;
10 - Fig. 3 represents a schematic perspective
view of a patch with heels for the method as
implemented with the device according to the invention;

- Fig. 4 represents a schematic top

perspective view of the holding device of the
15 invention;

- Fig. 5 represents a schematic bottom
perspective view, shown from the opposite side compared
to Fig. 4, of the holding device of the invention;

- Fig. 6 represents a schematic perspective

20 side view of the holding device of the invention;

- Fig. 7 represents a partial sectional view
of a monobloc bladed disc mounted on the holding device
according to thé invention;

- Fig. 8 represents a schematic top view of

25 the plate for latching a monobloc bladed disc on the
holding device of the invention;

- Fig. 9 represents a schematic top
perspective view of the holding platen for a blade and

a patch of the holding device according to the

30 invention;



10 - Fig. 3 represents a schematic perspective view of a patch with heels
for the nethod as inplenented with the device according to the invention;
Fig. 4representsaschematictop perspectiv@ view of the hol ding device of the
15invention; Fig. 5 represents a schematic bottom perspective view, shown
fromthe opposite side conpared to Fig. 4, of the holding device of the

i nvention; Fig. 6 represents a schenmatic perspective
20si de view of the holding device of the invention; Fig. 7
represents a partial sectional view of a nonobloc bladed disc mounted on
the hol di ng devi ce accordihg.tbOt herepveaehba; a  schematic ppgdeg

represents a schematic¢c top.vi f 25th ' :
e p e dboh ke cBbuR e AP hbeobEhs Bhe 108 AoRpasbloc

9r epresent sasghemgly clop pergpechidecyi 8w ahet heo ol ngepl et eaf f chea bl ade
and a patch of the “hol'di ng devic% according to the 30invention; 9 - Fig.
10r epr esent sasclvematioosi de

5 - Fig. 11 represents a schematic sectional
view of the platen of the holding device according to
the invention; and

- Fig. 12 represents a schematic view, in
perspective and in wireframed representation, of the

10 platen of the holding device according to the invention
with a monobloc bladed disc positioned on the device.

The method for repairing a blade will be
first described, being the subject of the French
application FR 05 08 151, that the holding device

15 according to the invention allows to implement.

Referring to Fig. 1, such a method relates to
repairing a blade 2 extending radially up to the
periphery of a rim 3 in a monobloc bladed disc 1
(DAM 1), here made in so-called Til7 titanium. Because

20 of an impact or wear, such a blade shows a damaged
area. The areas likely to be damaged are the leading
edges 4, the trailing edges 5, the corners of leading
edges 6, the corners of trailing edges 7 as well as the
top line of the blade 8, here provided with a lip seal

25 forming tapered portion as is known.

Standardized portions are preliminarily
defined on the blade, wherein the damaged areas likely
to be repaired could be located, such portions
corresponding to blade portions that will be cut in

30 order to be replaced. A first step of the method

consists in checking whether the damaged area of the



perspective view, shown fromthe opposite side conpared to Fig. 9, of the
pl aten of the holding device of the invention; 5- Fig. 11 represents a
schemati c sectional view of the platen of0the hol ding device according to
t he i nvention; and - Fig. 12 represents a schematic view, in
perspective and in wireframed representation, of the 10platen of the
hol di ng devi ce according to the invention with a nonobl oc bl aded di sc
positioned on the device. The nethod for repairing a blade will
be first described, being the subject of the French application FR 05 08
151, that thephaekdi ngs deviceeetiSaceorsdiary &o daeiianvenFion al |dvys oa

i npl enent . Referring to Fi 1, such t hod rel ates t
repairing a bPadé&e? %xt%%dﬂﬁﬁjraéﬁalﬁyghp to %m%“%ggﬁpeggygbr%éopiWES ina
monobl oc bl aded disenlclDAM Lha 21 erdmde dukis0a Cpbledodi b7 chinpankus
Because 20 of an inpact or wear, such a blade shows a danaged area. The

areas |ikely herbetdenagedear oft hbel dgdidagiedges 2f the Prlarfri g edges 5,
the corners of |eading ges 6, t corners trailj S Il as
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the top I"ine of the bla her e "provi sea orm ng

tapered portiar asuts direMyh Shandandingedpoid i greameprealsi nbharsugh def i ned
on the bl ade, wherein the danmaged areas likely to be,r%paired co%l be
| ocat ed, Suchmg@h@p@ﬁg operation are preliminaril accurately

defined and are identical for blades of the same type.

The cutting line 10 of the standardized portion 9 1is

10 defined so as, on the one hand, to progress as slowly

as possible for avoiding to have too abrupt inflexion

points or corners, in order to facilitate the

subsequent cutting and welding operations, on the other

hand, to extend in a blade area where the operating

15 stresses are minimum, at least non maximum, so that the

area to be welded is not subsequently subjected, along

the welding line, to too strong stresses. The maximum

dimensions of the cut portion are defined as a function

of the use of the motor and taking into consideration

20 the aerodynamic loads the blade 2 1is subjected to.

Thus, all the defects of a blade 2 housed in such a

portion 9, whatever their shape or their nature, can be

repaired through cutting such a portion 9 and replacing

the latter with a standardized patch 11, as shown in

25 Fig. 3, being described later on. Moreover, the cutting

step is carried out so as to ensure a surface state
compatible with the desired welding quality.

On the blade 2, there is thus obtained a

cutting line having a determined profile. The cutting

30 step here occurs by supporting the disc 1 comprising



corresponding to blade portions that will be cut in 30order to be repl aced.
A first step of the nethod consists in checking whether the danaged area of
the 10 blade is located in such a portibin. Fig. 2 shows a blade 2 as well
as such a standardi zed portion 9 represented in shaded form Such a portion
9 conprises here the corner of the | eading edge of the blade 2. 5 If it is
the case, the standardi zed portion is cut through nmachining. The paraneters
of such a machining operation are prelimnarily accurately defined and are
i dentical for blades of the sane type. The cutting |line 10 of the
standardi zed peetina®is Wy defdimedoso #ss oplthegonéehand, dfo phegress
as slowy as possible for avoiding to have too abrupt inflexion points or
corners, in of8EFNEeORacilitate the subsequent cutting and wel di ng

operations, on the othes,hand, {0 exiendd Nsdepl adg, @nesm wher enkbagh
operating 15 stresses are mininum at |east non maxi mum so that the area

to be wel ded mschanhisgbsequentleprsulj ecitedy afong tie weldidag Finéndto too
strong stresses. The xi.mum di mensi ons_of _.the cut riion at fined as a
funct i on of tﬁéeé§§a8ggtﬁésnéF8P:ﬁﬁﬂ éﬁ?n&%iﬂf% Qﬁéﬁﬁ%ﬁﬁé%ﬂ %ﬁ g%de?he
aerodynani c | eadgtperbl agde 2aksesubpected teidlhysstapl. the defects of a
bl ade 2 housed in such a portion 9, whatever their shape or their nature,

can be repaired throughBefereng sweltch pbitith Yedrgd epPbei id'® h&Urat ter
Wth a Standagghé%d Baggﬁféﬁgﬁ§§tﬁhﬂ%@.égaggtsgﬁﬁleBisb@b@ae@?S%mﬁQ%d lat er

on. Moreover, e ¢utting Is carrie SO as to ensure a surface
st at e conpati hlenwict Hesheidesi teddeekdilsg hgual i the reader being abdet he

bl ade 2, there is thus obtained a cutting Ii vi.ng determn profile.
The cut ting 3@§téﬁfﬁér500886?§tbﬁp§3ﬁ58 Pﬁgegh@ dPEcl%lcgﬁﬁrggfﬁgerll

details.
The patch 11 is then being contacted with the

cutting line 10 of the blade 2. Such contact occurs

through the holding device of the blade 2 and the patch

15 11 according to the invention, as will be described

later. Such a device should be arranged so as to allow

a very accurate positioning of such members one to the

other and is adapted to each blade 2. In such a case,

as already shown, that is this particular device that

20 has been used for holding the blade 2 upon the cutting

operation of its standardized portion 9, allowing to

keep the same parameters and to have a welding plane
identical to the cutting plane.

The patch 11, being made of the same material

25 as the blade, here Til7 titanium, has a profile on a

cutting line 12 exactly reproducing the defined profile

of the cutting line of the blade 2, and presents an

over-thickness compared to the thickness of the blade

2, here substantially equal to 1 mm, approximately

30 distributed for 0.5 mm on one side of the blade and 0.5

mm on the other side, for a blade having its thickness



t he blade 2 by neans of the hol ding device of the invention.

Once this cutting step inplenented through machining, a cleaning step for
the blade 2 and 5preferably its cutting lZne 10 is performed, in order to
prepare the latter for the welding step. Before a patch 11 is
wel ded onto the cut blade, a so-called trial start sanple is wel ded, which
is not described in details here, the reader being able 10to refer to

pat ent application FR 05 08 151 for further details. The patch
11 is then being contacted with the cutting line 10 of the blade 2. Such
contact occur sydhrioughdthesdrol @i hgadéviscd Sofmrt.helld adieiekandst hé gdiech 15
11 according to the invention, be describeg later.dﬁycp a.devi ce

as wll
shoul d be arr &jed sbt adDEGeAPEEW B %er y O%cctirat §9hb4MYi aniy of Sud

menbers one tqthe eLhehqahg: i s cadapiets t aueashebl aderdy Lossushtamase, as
al ready shown, that is t%i s particular device that 20 has been used for
hol di ng t he bllbides Z Lpord tome tdugt tsiury asse et rending $Cartder dcZdd Porti on

9, allowing to keep the sanme parangter.s.a t AL I ng . plane

i dent i calgjt 0 ttﬁbaii:ﬁleﬁ E)geeﬁ’l 5@@0" rag gaﬁstcth%%l,o(?’berel?\hﬁgu?rca e S(ogf’ ghe sane
materi al 25 asydhes bl ade, shepe Tod7 thiet apateh has ian psokifhecomeemaitlt i ng
line 12 exactly reproducing the defined profile of fhe cuttinﬁéline of the

bl ade 2, and FIEEEREOTEF over tPRitckies N0 ERT 07t RE tHITKREEES0f t he

blade 2, here st aptd aljdceduahel 0 tnam (ARRREXOAB! ClunciQdist midnepd for
0.5 mMmon one side o éthelg%?ade and 0.5 mmon the other side, for a bl ade

having its thisckingssly larger.

10 In the extension of each end of its cutting
line 12, the patch 11 comprises a heel 13, 14
projecting from the surface of the cutting line 12 and
extending so that it does not interfere with the blade
2 once the patch 11 has been brought in contact with

15 it. More specifically, each heel 13, 14 matches the
shape of the ridge 15, 16 of the blade 2 extending from
its cutting line 10, in the present case, the ridges
corresponding to its top line 15 and its leading edge
16, that formed the corner of the leading edge of the

20 blade 2. Such heels 13, 14 allow to initialize and to
end the welding step, as will be seen later. The heels
13, 14 could be either formed integrally with the patch
11, or be fixed on it. In the case where they are
formed integrally with it, they also allow an operator

25 to keep and move the patch 11. The heels 13, 14 are, in
the present case, independent of the patch 11 and
brought in contact with the blade 2.

The cutting line 12 of the patch 11 is thus
brought into contact with the cutting line 10 of the

30 blade 2; such a contact must be performed in a very

accurate way, using the holding device of the



12 varying between 0.7 and 3.45 mm The thickness of the patch 11 therefore
runs, on its cutting lino 12 but also throughout its whole surface, along
its cutting line 10 and on the surface cbfresponding to the portion 5 that
has been renoved, with an over-thickness. In other words, the shape of the
patch 11 in surface overall corresponds to that of the portion 9 of the

bl ade 2 that has been cut, the dinensions thereof being slightly |arger.
10l n the extension of each end of its cutting line 12, the patch 11
conprises a heel 13, 14 projecting fromthe surface of the cutting |ine 12
and ext endi ng isordrhatori,t daesfaet ast ertfer @rwiftiiet hefbl tde adide tlRe patch

11 has been brought in contact with 5.it. re ecificall ach _heel
13, 14 nat che$AFE Shdpdres h@“?i}aﬁ‘é%i%‘? %Ngzlhet abdfead%' ZWé%analigﬁg from
its cutting 'irgﬁ 10 i Mo tdie; pr esent rGase,adtheid Hgeshgopsespendhag o its
top line 15 an |ts?eadi ng edge 16, that forned the corner of the | eading

edge of the 2®rdtwde 2. tiSuckndwel ssignifdcantédw t idiay al Fhetand* end
the wel ding step,. as will. he seen |ater, T | 's 14 coul.d,be gi t her

f or med in{egr érﬁp%/”%}“lh & Pseh 1011%31 o?h%ekﬁ%ggg'onéﬁie. f}ﬁ t%lxe)@casé31 wher e
they are formed,dnitewmall y tMitdknidss t gy allso adten arlopertatoor 125t o keep
and nove the patch 11. The heels 13, 14 are, in the present c%ggr

i ndependent ofditffeqstaas B am Bt edg RS i"‘f?l(,lor?tsac,tth]\iﬁli?‘ﬁstshé’atﬂ g s

The cutting lipe 12 of the patchy1l s difwis bEorght , i Biapiertaet; wid the
cutting line f%c?\gget%e kg‘%ﬁ?ade 2; such a contact nust be perfornmed in a
very accurat e ssysequsinty ¢ e thairditeprdew¢ téing mpghod3and ensuring a
10 better quality of it, such a method precisely requiring
a high implementing accuracy. This allows to limit the
causes resulting in welding defects, such as, for
example, blowholes. The holding device according to the
invention, maintaining the blade 2, the patch 11 and
15 the heels 13, 14 which are here not integrally formed
with the patch 11, should thus allow such a three-
dimension positioning.
The electron-beam welding is then performed
through an electron-beam welding machine. To this end,
20 the holding device for the blade 2, the patch 11 and
the heels 13, 14 is put with them in a neutral
atmosphere, typically under vacuum, an electron gun of
the machine emitting an electron beam onto the welding
seam, located at the interface Dbetween the cutting
25 lines 10, 12 of the blade 2 and the patch 11, the
kinetic energy of the electrons heating the parts and
allowing their welding. The various parameters of such
a welding step, including the beam power (typically
ranging from 5 & to 200 kV), the electron rate, set
30 using acceleration tensions, the electron density, the

focussing stream allowing to set the depth of the



invention, insofar as the profile of the patch 11 exactly matches the
profile of the blade 2, which was not the case in the prior art where the
pat ches had a constant thickness signifibthntly higher than the 5 maxi nmum
t hi ckness of the blade. Due to such an evol utional thickness of the patch
11, too large differences are omtted as well as thickness variations
between the blade 2 and the patch 11, sinplifying the subsequent

el ectron- beam wel di ng method and ensuring a 10 better quality of it, such
a nmethod precisely requiring a high inplenenting accuracy. This allows to
linmt the causesu=Lsuld icrgntn welediangldefeet s theushbastibor serprplad

bl owhol es. The hol di ng device according to the inventjon naintgiQ%%g t he

bl ade 2, the paaHePCan®: 193¢ HelHEeE 12524 422RRF Eh &7 e*Ker e “RG

integrally forned Wdhdhe pateh Llveshaddh thyseaihowasuch adefined
t hr ee- di nensi on posi tioning. The el ectron-beam wel din t hen

s
performed thr digtowh et ettt onobeatnwel alingp frashitré e s T iHild Tend® gﬁ’f’@ t he

hol di ng vice for .the hlade 2, the patch 1 t LSpll3e 14 is put

with themin &%érad Bﬁ FePEt tsﬁb“#’g% Ir%f%%%eer&@aeg%grrﬁ%baneel ectron gun
of the machi ne em ttingpar rel-eehyoanbearmcenion -Heameladidigos epmratdcat ed at
the interface between the cutting 25 lines 10, 12 of the Elade 2 QQ t he

patch 11, the hdsetsecrenkr ggvartedesel éclrond he® R Hq hE2bar £8%i

allowing their ding._ The vari PUaMeL eE540f ssuGh 13 twekdiyng wgiiep,
i ncl udi ng the E%%%S%%mé?ﬂ%?V%?ca y ranging fr%n15 a to 200 kV), the
el ectron rat ewesletir3usiamg accel eration tensions, the electron density, the

focussing streamallow ng.tq set the.depth of the f,oCuss| oi:nt, the
anplitudg% the vibrati of°dRApg dfd &&%ﬁ%§<¥bfigﬁ%ﬁéﬁggtﬁgkﬂ%ggnfé out
its axis and td hepspimyh g4t g h@veg peeReprellidiingarstay tdefdmedh tdw ough

trials on devel opnent sanples simlar to the 5so-called trial start sanple
referred hereidedissites in the PaPérfoﬁﬁruf%&ﬂel%%trén-ﬁ%ﬁﬁiwe%%ﬁﬁb

operation has d%%"a%{vaa!ntaa easntd%g.%%tl I 1&e dth & poel i NG rat & uveht hes weddly ng
qgual ity obtai ned al ong relatively thin wel ding seam
are confined in the heel 13. Further, the initiation on
15 the heel 13 allows, when the electron beam reaches the
junction plane between the blade 2 and the patch 11,
for the electron gun to be at its full power, a power
that it keeps until the end of the cutting line 10 of
the blade 2. The whole step of welding the patch 11 to
20 the blade 2 thus occurs, as far as the cutting line 10
of the blade 2 is concerned, in a "permanent mode" of
the electron gun. It is to be noted that in this
particular case, the welding seam is of the keyhole
type. The welding step goes on and ends on the opposité
25 heel 14, so that the defects and the hole, also created
during this stage, should be confined in this heel 14.
The electron beam is not directed exactly on
the junction plane but slightly offset on the side of
the patch 11. Indeed, around a welding seanm, a
30 "channel" could appear, i.e. an area with its thickness

being reduced relative to its initial thickness,



10Vl ding is
the welding s

heel 13. Furt

initiated on a heel 13. Indeed, in the el ectron-beam wel di ng,
tart generates defects in the part, as well as a hole. Such
di sadvant ages do not affect the blade 2 ilmsofar as they are confined in the

her, the initiation on 15 the heel 13 all ows, when the

el ectron beamreaches the junction plane between the blade 2 and the patch
| ectron gun to be at its full power, a power that it keeps

11, for the e

until the end of the cutting |line 10 of the blade 2. The whol e step of

wel ding the p

gun. It is to
t he keyhol e t
14, so that t
shoul d be con

t he patcg 11
i.e. an darea

atch 11 to 20 the blade 2 thus occurs, as far as the cutting
line 10 of thechhade 2f ssooacerated;ialn hedpengurent rsdethof wehdigPect ron

be noted that in thi ticyl, .the wel dj is of
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he .def est s ranpd Lhechobe, malsoacreai®chayr by Bipssst ape,

fined in this heel 14. The el ectron beam.is not
di rected exactkydonat Fegnune i o pPafié lbutiPs|iiht FheresepnohNEhE LS de of

\R;f?%%%dblt%{ﬁi;%g nd g ue 'cﬂiaggeie%% a 3Qgharneleaubd aprear,
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has a
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%igﬂeadeZ-th@epEEéﬂneh t hat og@ul gobe s mpde@anthbe sf de of the
I sappear 1 n the subsequent nachlnlngﬂgtep. Thus, the offset

cheheedi do bk eNeigatchnlthgl rersifred dsr ésence of a
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electroﬂpbean1melding
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machine electron beam are preferably tuned up using
means allowing for such parameters to be controlled by
the geometry of the welding seam, thus,.by the geometry
of the cutting line 10 of the blade 2, in an
evolutional way, in real time, along such a cutting
line 10. The resulting welding seam is therefore of a
better quality.

Another advantage of using heels 13, 14 is
also noteworthy. The blade 2 comprises, along its top
line 15, a lip seal, to which a lip 17 corresponds on
the patch 11. Because of its very small thickness, such
a lip cannot be directly welded by electron beam, as
this area would collapse upon welding. It was thus
frequent, in the prior art, not to weld the lip but to
form one subsequently, through a reloading method, by
laser, for example, leading to considerable over-
expenditure. The heel 13, put under on the lip, on the
side of the blade 2 and of the patch 11, where the
profile extension is wider, forms an over—-thickness at
the level of the lip. Thus, the welding area of the lip

portions therebetween is not too thin and such portions



machi ne el ectron beam are preferably tuned up using nmeans allow ng for such
paraneters to be controlled by the geonetry of the welding seam thus, by
the geonetry of the cutting line 10 of tle blade 2, in an 15 evol utional
way, in real tinme, along such a cutting line 10. The resulting wel ding seam
is therefore of a better quality. Anot her advant age of using
heels 13, 14 is also notewrthy. The blade 2 conprises, along its top 20
line 15, a lip seal, to which a lip 17 corresponds on the patch 11. Because
of its very small thickness, such a |ip cannot be directly wel ded by

el ectron beamcoaddt heswaidadwsblcdugbl Eapserapohearl dehgingt WasOrHas

frequent, in the pri t, to.yeld the l'ip b 25, f
ubsoquent | y, tPnFBGYRCar Pl 6RO ILTRBG, Chy FA8et: FAP EXARSI B OMekding to

consi derabl e ougrexpgndi ture. The heel 13, put under on the lip, on the
side of the blade 2 and of the patch 11, where the profile extension is
wi der, forms an over -t hPeRAeddeate 1FCHHEON-OREIT gfe t g | BPETREEO t R&Swel di ng

area of the 'bgeﬁok%kggét%%?r%%%”%%ﬁhéf?Eﬁﬁ%ﬁéﬁéfh&ftﬁnéhéUﬁQtEHr&honS 16

coul d be "wel de hrou el eét ron- beam we in order to enhsure the
continuity of behagl inelefed heibl ad® 2 carde tepai rdcrr@icet teatmérct AoN- beam
wel di ng operation has 5 been conpl eted, the bl ade gg%ﬁgether @jth t he

patch 11 bei n§*#€Fdé®, deCIEMi%ct s Tor &S ther Al v RPTi HeGPdEP  t o

decrease the girespes, SoREH atad Unomk el NgpeAd tubhr aseund siao bbast i ng
operation could al so be 1 nplemented. Sone checkings are then perforned, in

10 order to chwpkemhetedldi Agmquathegkisgeh &hecky Fsnfped i mitfled to
vi sual | y, i nspect.ing whet her th | diing.has Ln be d e d that
SELPO Bel DS et 4h0guhas Lodeety e il ceRgLadias

it has t, a an beé seen, pro detects, because of the

guar ant ees prevudaed by vwehdiveg atdrialsudls st anspsanphg. Woethws dahe, it

could be tried to visually detect oxjdation n%%ks hgg EOUld be created due
k?%é gks

to a bad prot B8LA6RIbPAEhe TG MSetP e s 1tobes (Qdirng a

bi nocul ar devige) rapd yonmeligd partseen, produced visible defects,
because of the guarantees provided by welding a trial

15 start sample. To this end, it could be tried to
visually detect oxidation marks that could be created
due to a bad protection by the confinement gas, linking
lacks, pits (using a binocular device) and unmelted
parts.

20 Should the result be, further to such brief
checking(s), satisfactory, the patch 11 is then
machined so as to remove the excess material in order
to get an almost final shape practically corresponding
to the complete shape for the blade 2. Several

25 passes of such a tool are implemented, little material
being removed each time, until a blade results the
dimensions of which are slightly higher than the final
dimensions, i.e. with the dimensions corresponding to
the initial blade dimensions. These are the dimensions

30 of the portion 9 that has been cut and replaced by the
patch 11, the remainder of the blade 2 Dbeing not



20Shoul d the result be, further to such brief checking(s), satisfactory,
the patch 11 is then machined so as to renove the excess material in order
to get an al nost final shape practicallyl’corresponding to the conplete
shape for the blade 2. Several 25 passes of such a tool are inplenented,
little material being renoved each tine, until a blade results the

di mensi ons of which are slightly higher than the final dinensions, i.e.

wi th the dinensions corresponding to the initial blade dinensions. These
are the dinmensions 300f the portion 9 that has been cut and repl aced by the
patch 11, themsemahadeasoftt haobllddeeRabei ngenbtcal7tmathiengdrasnfiershoul d
remain identical to the remaind gf the initial blade 2.

Repai ri ng t he®bl 488 2“%%1?&ngéa§ﬁd conpl eted t hrough manual polishing, in

order to obtain a bladerZ i denLi ¢ak tHaatle 2 nid i @hnddagded2completed The
method is inter alia characterlzed in that, before welding the patch 11 to

t he bl ade 2, ahsougalmeduaﬂlﬁOkH%WWKBaﬂ§1éﬁdﬁﬁmﬂ%eﬁbt%+moﬁﬁﬁéa Before the

wel di ng erati b O,paraneters of the
electronqﬁeanﬁﬂﬁpaﬁﬁ Err§8h ﬁ 816éggh%2 é ’A so-called trial end sanple
coul d al so be wel ded, |@h@rdﬁétﬁdtﬂ:heﬁk;naéteralh@ weladiang-egperat i éan on the
bl ade 2, the paraneters of the nachine preci sed heEﬁlgabgve such

aspects of théhﬁéthbﬂfﬂF?IWf@ﬁépgbéhﬁuPﬁﬁép dét &P &§e The
part-hol ding devheq unan .l eyl duagpopenal lamald) aowohendpseirbed
I gs.

referring to 12. As shomn on Figs. 4, 5, 9, and 11, the
the weldlng operation on the blade 2, for the
10 parameters of the electron-beam welding machine to be
checked. A so-called trial end sample could also be
welded, in order to check, after the welding operation
on the blade 2, the parameters of the machine. As
précised hereinabove, such aspects of the method will
15 not be further detailed.
The part-holding device upon the  welding
operation will now be described referring to Figs. 4 to
12.
As shown on Figs. 4, 5, 6, 9, 10 and 11, the
20 holding device 20 is represented, for reasons of figure
readability, without a monobloc bladed disc (DAM) 1,
but only with a patch 11 and heels 13, 14. On Figs. 7
and 12, the holding device is represented with a DAM 1.
The device 20 comprises a Dbase 21 for
25 supporting a plate 22 as a support for a monobloc
bladed disc (DAM) 1. The base 21 and the plate 22 are
stationary. The plate 22 supports a mandrel 23 for
centring and holding the DAM 1. Such a mandrel 23 1is
hollow.
30 In Fig. 7, the DAM 1 is represented without

the blades 2, for simplification reasons of drawings,



20 hol ding device 20 is represented, for reasons of figure readability,

wi t hout a nonobl oc bl aded disc (DAM 1, but only with a patch 11 and heel s
13, 14. On Figs. 7 and 12, the holding d&ice is represented with a DAM 1.
The device 20 conprises a base 21 for 25 supporting a plate 22 as a support
for a nonobl oc bl aded disc (DAM 1. The base 21 and the plate 22 are
stationary. The plate 22 supports a mandrel 23 for centring and hol ding the
DAM 1. Such a mandrel 23 is hollow. 18 but does indeed conprise blades 2
being integral with its rim3, as it is a DAM1, i.e. a disc with all the
menbers forneddmt@gral | ydeddhecbAbrlseomirddees 2a betessédtegnttawipart 25.
The DAM 1 is fitted around a, 5 mandrel 23 through its rec%gseg cg%ral
part 25. The DAM Tidbrprizesih &§ Pndiittadls f}dhge® 281t HHitPs 2ati $%ei ng

parallel to the axis of thesmandrel ,2313nd extendinng dowrwaisiween the DAM
1is being fitted onto the mangrel g23; t%ﬂis is the flange onto which a 10
| abyrint h j oi mMedesseelc uread.ralhegrtatan. 2Phe sDAfhapedssdithad itrouhPagge 24

abuts on the platen_ 2 en the DAM 1 is fitted aonto _the drel ,

al | owi ng gtor TR BEV %%tgﬁoPch%l\éf i h°he? Rt . C‘I%Htgrﬁ,&M%é?g gﬁguﬁﬁlﬁ y

| at ched by neang; of @bmpAbsangll ak1liaehicag [ieingsl,24 i xedhonte tdxe sbase
21. A blade of the DAM 1 abuts on such a plot 31, here along a portion of
its | eading edwgdnd apehphgethet®ANFIE i R¥igt atifontPR tIH%nﬁF?gct‘%gn a5 t he

pl ot 31 and oy e%t%}e_]i&igf i%@r{“%g@b:%t&ge A m nest Re 1aRgW:al ROYdden 20

of the DAM 1 and, 2 to be repaired. I'n such a case, as
is shown in Fithe 12anthies i 83a bthde 2isadfhaeenflamot heotaderiziclo e
repaired that abuts on the plot 31. The DAM 1 i atched .in paositiaqn on the
25 mandr¥l 23 1RPYHEEAE df’lé‘thdl%i?\%c‘b‘?%‘?e%? 8?%{5/?%99% n E‘il%r?- eedl gsr?)t

| 'at ching functdn@R, iicse.rif:Qfd8 oy SOFR: 064 eheapllbdenr epr esesnt athd AP Vi ew
in Fig. 8 Such a holding plate 26 is of an overall triangular shape and
its three endlpdet ifdtsegbantpsisherganssistl @t K 130P&T prer it Wﬁg 1

recessed central pant, 28 .0f ;NG DML

‘ The DAM 1 is angularly latched by means of an
15 angular latching plot 31, fixed onto the base 21. A
blade of the DAM 1 abuts on such a plot 31, here along
a portion of its leading edge, latching the DAM 1 in
rotation in the direction of the plot 31 and more
specifically allows to determine the angular position
20 of the DAM 1 and, thus, of the blade 2 to be repaired.
In such a case, as is shown in Fig. 12, this is a blade
2' adjacent to the blade 2 to be repaired that abuts on

the plot 31.
The DAM 1 is 1latched in position on the
25 mandrel 23 by means of a holding plate 26, playing as
an in-height latching function, i.e. forming some sort
of a 1lid, represented in top view in Fig. 8. Such a
holding plate 26 is of an overall triangular shape and
its three end portions 26a, 26b, 26c abut on the
30 periphery of the recessed central part 25 of the DAM 1.
The holding plate 26 is secured in position by a



The hol ding plate 26 is secured in position by a 19 screw 27 being screwed
into a bore 28 fornmed in a columm 29 projecting in the recessed central

part of the mandrel 23. The holding devit® 20 also conprises a platen 5 30
for positioning and holding a blade 2, a patch 11 and, the case being,
heel s 13, 14. Such a platen 30 is here renovable relative to the hol ding
device 20. It is fixed to the base 21 by neans of a plurality of screws 23
and optionally of centring plots or bores 33 in 10cooperation with the base
21, once the DAM1 is in position. The platen 30 conprises a

pl ane 34 for suppor iingbd heg vardsed| ement sai moleved8i nf posedi ol ng and

hol ding the blade 2, the patch 11 and the heels 13, 1514. Such lane 34 is
preferably su6§¥éﬁ¥id¥$ypﬁ8??EBthl911 D receséﬁge(¥$é§€%&w}%gﬁgs%geen
posi tioned andfatihedcasdescri bed herei nabove, the platen 30 is secured

onto the base 21. According to another 20 enbodinent, the platen 30 is
al ready fixed onto the BhsehgldinendenécpARL1ail§OopGPTPHIFESI & 2T i s

et e SO0, L NET i U akgn 30, gy g ol e
sinplificati omrhr eagonsdd mkeichd,0 lesewverdpatld. Such a platen 30 is
here removable relative to the holding device 20. It is
fixed to the base 21 by means of a plurality of screws
23 and optionally of centring plots or bores 33 in
10 cooperation with the base 21, once the DaAM 1 is in
position.

The platen 30 comprises a plane 34 for
supporting the various elements involved in positioning
and holding the blade 2, the patch 11 and the heels 13,

15 14. Such a plane 34 is preferably substantially
horizontal.

Once the DAM 1 has been positioned and
latched as described hereinabove, the platen 30 is
secured onto the Dbase 21. According to another

20 embodiment, the platen 30 is already fixed onto the
base 21 when the DAM 1 is put in position. It is
preferred, according to the invention, that the platen
30, being removable, be only fixed onto the base 21
once the DAM 1 is ©positioned, for simplification

25 reasons linked to an overload.

The blade 2 to be repaired is then latched in
position. To this end, the supporting plane 34 supports
two screws 35, 36 arranged so as to abut under the
blade 2; they are adjustable in height manually; so

30 that the blade 2 lies on them. Their end, arranged

so as to come into contact with the blade 2, has a



The blade 2 to be repaired is then latched in position. To this end, the
supporting plane 34 supports two screws 35, 36 arranged so as to abut under
the blade 2; they are adjustable in hei gh® manual ly; so 30that the bl ade 2
lies on them Their end, arranged so as to cone into contact with the bl ade
2, has a 20 bul ged shape, allow ng a honbgeneous contact whatever the
position of the blade 2. Referringin particular to Fig. JO a pivoting arm
37 is mounted at the end of the supporting 5 plane 34, on the external
side relative to the centre of the DAM 1. The arm 37 is of a bent shape,
i.e. it has aiuzkjmpeshapefi hélsectiporn Suohgameeawsn 8Pnigctonteciasd i t h

t he supportin | ane 34 by o of .i.ts ends, at the level of an axis 38.
Such an arm 3%}?% pol%‘?%ﬁ‘%/ioagllﬁ)];’% ﬁ)lsaéifc%d position fromthe blade 2. Wen
the blade 2 is abuttingrafetrhenscrens 3pasdbicdg ar 37 Fsgfolded back

toward the blade 2 through rotation about the axis 38, around which it
rotates. Such Rivaltiatd yad’s 138 mosndesk tanttihg 1§pdhadalihg TWRNE1ng

supporti g g%elp%n%n_egéﬂ 8{1_ &gge%'x%te%g?%o,smcpeiétb@% ergubsiantd al ly

par al | el orizohta arm supports, at 1ts other end, a
pendul um f or Mg PhaobhRrglar mha9.arthe3 pendulafma8% et asbsparound .anitaxi s 40

parallel to the rotating axis 38 of, the pivoting arm 37. It supports 20
at each of it$%hds$, %F%h%?%ﬁ,Fﬁﬁﬁhﬁﬁé éﬁ&t&anhig%c orfpt i §&8 aQZIéﬁ%r

surface 41", 42, £ONMACt), Noh t PReDIARR Aot FERFNpPEBe 434 4% | SneoRFeCi®ed Wi th
the pendul um through a ball-and-socket |ink 43, 44 respectively. Thus,
t hr ough conbi il t het pitvet ileyedctdbnaof aties 28. pSughl \@h 39T8nd 'of1 ¥ he

pege 41,42 | e 0. he LS Urahd e gl st ik 5, 04,
bl ade 2, what evierdd he iposithitvinef drheHeatd@rewarb,t e eyheream aih is in
position. 30T@%Jgégk%§%iStgggggb%ﬂgr%igﬁgpgt%gggugﬂerotation about

the axis 38, around which it rotates. Such a rotating

axis 38 is substantially parallel to the supporting

15 plane 34 of the platen 30, which is here substantially
parallel to the horizontal. The arm 37 supports, at its
other end, a pendulum-forming pivoting arm 39. The
pendulum 39 rotates around an axis 40 parallel to the
rotating axis 38 of the pivoting arm 37. It supports,

20 at each of its ends, a peg 41, 42, the end of which
comprises a planar surface 41', 42' contacting the
blade 2. Each peg 41, 42 is connected with the pendulum
through a ball-and-socket 1link 43, 44 respectively.
Thus, through combining the pivoting action of the

25 pendulum 39 and of the pegs 41, 42 linked to the latter
through the ball-and-socket link 43, 44, the contacting
surfaces 41', 42' of the pegs 41, 42 are pressed
against the blade 2, whatever the position of the
latter, and thereby maintain it in position.

30 The blade 2 is thereby pinched between the
bulged screws 35, 36 and the pegs 41, 42, arranged so



bul ged screws 35, 36 and the pegs 41, 42, arranged so 21 as to |locate
substantially opposite on both sides of the blade 2. When t he
blade 2 is thereby | atched, the pivoting2arm 37 is naintained in position
through 5 screwing a screw 45 for latching the arm 37. Such a screw 45
conprises a stem 46 arranged so as to be housed in a groove 47 of the arm
37 and thereby secure it in position, as is shown in Fig. 10. It should be
noted that the blade 2 is 10 latched but not actually clanped. I|ndeed,
what matters in an el ectron-beam wel ding operation is the relative position
of the menber sad otbe lweladed; ssucthapoisi tlivonsppheutd endiotist abbest mrfoughout
t he wel di ng operation the latter does not involve very inportant
stresses 15 & %ﬁﬁt ", the latter do not need to be nmintained with an

i mportant clanping forcgnef skthghtpcd@aping ifsor eaersh@noughchda) itheshoul d
be accurate and constant. Thus, the screws 35, 36 and the pivoting arm 20
37 form neans Hisrotholdi mgmt hé 7bl dde PairTheynafisolf orky st Fone st

means for.adjusting the_pqsitionjng t . t I er kN
however p?inaf???”?%%ge%eﬁcgg§bl% ef§% é%ﬁf%#gl bghﬁegﬁgl?%i'pgggbig%ing
the DAM 1 (i.eschde s8ppostprigsamndr est@3 arwl bheapbatie 22, as25tbhece

i n-height latching plate 26 and the angul ar |atchin | ot 31).
Hol di ng t he b|%}e?ezfiﬂsn fec@ERAYy 48, °tipbhet ﬁé“\/\éﬁdiagbioégl@r‘_ﬁl‘ffyorﬁeﬁ%e
ot SR A ot o g, e e o e
It should be noted that the blade 2 is
10 latched but not actually clamped. Indeed, what matters
in an electron-beam welding operation is the relative
position of the members to be welded; such positions
should remain stable throughout the welding operation.
As the latter does not involve very important stresses
15 on the parts, the latter do not need to be maintained
with an important clamping force. A slight clamping
force is enough, but it should be accurate and
constant.

Thus, the screws 35, 36 and the pivoting arm

20 37 form means for holding the blade 2. They also form,
in some extent, means for adjusting the positioning of
the blade 2, the latter being however primarily (or
even completely) achieved by means for positioning the
DAM 1 (i.e. the supporting mandrel 23 and the plate 22,

25 the in-height 1latching plate 26 and the angular
latching plot 31).

Holding the blade 2 is necessary as, upon the
welding operation, the thermal stresses induced on the
blade 2 do not indeed require an important clamping, as

30 has been shown hereinabove, but would involve a removal

of the blade 2 in the absence of any holding means. The



of the blade 2 in the absence of any hol ding neans. The 22 neans 35, 36,
37 for holding the blade 2 are therefore necessary nenbers. Once
the blade 2 is latched, the patch 11 is Zdded, positioned and maintained in
such a position. 5 The plane 34 for supporting the platen 30 supports
three plots 48, 49, 50 for adjusting the height and the slope of the patch
11. Such plots 48, 49, 50 are distributed as a triangle, so as to support
the patch 11 in the vicinity of each of the corners 10 thereof. The plots
48, 49, 50 are adjustable in height manually, in order to position exactly
the patch 11 melaatsi \3%,t 34,he3’bl oge 1201dimey sloe asladepdsirironhemne fogtt i ng

pl ane 12 of the patch opposite the cutting plane 10 of the blade 2 in order
to formthe n@@?esfﬁréb@ﬁPQFéﬁ unction plane as possible. An accuracy of a

tenth of millinetre is pggui red ALRUCH & | LELh&N, ptRBepaBYEh1posist i oni ng
of the patch 11 relative to the blade 2 could be carri ed out visual ly. The

pl aten 30 supp@ﬁeﬁ.tWOSpkop@eﬁlan@zm@a@ﬁalzgdhﬂﬁgéﬁcéréuﬁ@saﬁlééeentr|c

position.. Each plot 51, t he for a

of f-axi's bore through wh ggh R aen%l ot 51° fuP?C%gngs}g‘%{ e&ﬁ?%ia;é%gx 9 stem
51', 52', respegiotelsy, thptegralovst g, he AYppeont i ﬂgr pIeai;e;e%zfthgEactﬂnepl ot
51, 52 |s nmounted 25 rotationally around said stem Once .t he

patch 11 is a@ﬁ&gh&jqﬁﬁhéhﬁhﬁlﬁﬁé|Qfs¢%%epﬁ§cphélm(ﬁ%?ﬁ8p1258 56 bot h
plots 51, 52 bgng 'a&geeddlﬁéi&%%&ci@“értflammgh badaheen @u%\ﬁoqttsly
11, are a ft

spaced apart frdn1the pat c utting on bot h edges o atch
3011 that arethet safpposéd tio f bhen thieijningt | @h sﬁ@heCﬂThéhﬁaﬁ@Wnﬁrﬁs

thereby RPShe%hgge%Qg qﬁgk%f%égr§§?i8&, 50 are adjustable in height

manually, in order to position exactly the patch 11

relative to the blade 2, i.e. so as to position the

cutting plane 12 of the patch opposite the cutting

plane 10 of the blade 2 in order to form the most

15 accurate junction plane as possible. An accuracy of a

tenth of millimetre is required for such a junction

plane. Such positioning of the patch 11 relative to the
blade 2 could be carried out visually.

The platen 30 supports two plots 51, 52 each

20 hinged around an eccentric position. Each plot 51, 52

has the form of a cylinder, comprising an off-axis bore

through which the plot 51, 52 is inserted into a fixed

stem 517, 52, respectively, integral with the

supporting plane 34. Each plot 51, 52 is mounted

25 rotationally around said stem 51', 52'. Once the patch

11 is adjusted in height and in slope by the plots 48,

49, 50, both plots 51, 52 being hinged about an

eccentric, which had been previously spaced apart from

the patch 11, are abutting on both edges of the patch

30 11 that are not supposed to form the junction plane.

The patch 11 is thereby pushed in the blade 2 direction



23 and is maintained in contact with the latter. Such plots 51, 52 thus
formneans for abutting the patch 11 agai nst the blade 2. The plots 51, 52
hi nged around an eccentric could be latched in position, for exanple,

5t hrough a latching systemusing a screw or a nut, as is known.

The platen 30 furthernore supports a rotating arm53. Such an arm53 is
angl ed shaped, i.e. it has a L shaped profile section. It is arranged in a
position 10 out of contact with the patch 11, outside the platen 30. Once
the patch 11 is appropriately positioned with respect to the blade 2, that
is |atched by anse pbkotes48;ai4d 50nandonhechl atighs1thg2 ket afdghd an
eccentric axis,, the arm i,s. rotated in th i i o] tch 11,
t hrough rot at ip&r?tasr o5ﬁlrfd 5222’ %%lss %?%%s?%%n;é g%r %ﬁﬁﬂﬁgﬁg éﬁgp%#ggm@ by the
arm 53. Such amjaaxiss %hd plsdestantiied | ylpes pengdi 601 aintedt heophanen34 of
the platen 30, that is here substanti al Ial vertical. The other bar of the L

shape formed BFIRETIZ0 &P S3PGUpRIFERST atli ROF Y EPTendt 08 §&PERISS for
| at ching 4 he g%&%%g%la!ﬂaQQhﬂ%b-s§%%Qn@u%Q%%Wa5%c§%kﬁQQSap%&ﬁen%kcq%arly to

the arm porti supporting It, ‘that is here, substantially vertically.
It could be s&mewed manual ly n order to abut against 25 the patch 11,

approximately in the ceptre of the_surfa of the |latter. The surf.ace 56 of
the screw 55 intended tghﬁbﬁ &R ﬁ@ 5élfgﬁleffoﬁ§s SRR GEd asﬁaops)cg,tlsngthat

the contact Wwgldn B3 alaags dddenthcal, iwhahgvea thapshope.ef. tikehpatch 11
with respect to the screw 55. The 30patch 11 is thereby correctly held in
position. 24L shaped profjske |sketige- bl hdés2arrRBIBEt dR £1 HOS @

e LI LRI 50 Ao e 1, e 4108 UL e par ooty
i nsof ar as t h&05staresseashd nohiceld by wel dppgoareéanefl yv @op ittiighed with
respect to the blade 2, that i1s latched by the plots
48, 49, 50 and the plots 51, 52 hinged around an
eccentric axis, the arm 53 is rotated in the direction
15 of the patch 11, through rotation around an axis
crossing a bar of the L shape formed by the arm 53.
Such an axis 54 is substantially perpendicular to the
plane 34 of the platen 30, that is here substantially
vertical. The other bar of the L shape formed by the
20 arm 53 supports, at its free end, a screw 55 for
latching the patch 11 in height. Such a screw 55
extends perpendicularly to the arm portion 53
supporting it, that is here, substantially vertically.
It could be screwed manually n order to abut against
25 the patch 11, approximately in the <centre of the
surface of the latter. The surface 56 of the screw 55
intended to abut on the patch 11 has a bulged shape, so
that the contact will be always identical, whatever the

slope of the patch 11 with respect to the screw 55. The
30 patch 11 is thereby correctly held in position.



Heel s 13, 14 are also |latched and held in position. It should be noted in
Fig. 3 that, in such a case, the patch 11 is conpleted by a trapezoid
shaped heel 13 and a triangl e shaped heel4 14. The heels 13, 14 10 are here
applied onto the patch and not integrally forned with it. They are manual ly
adjusted by filing and polishing, in order to perfectly match the conpl ex
shapes to which they are to be integrated. The trapezoid shaped heel 13 is
adjusted in 15 height by a flat nut 57 onto which it is placed, in the
vicinity of the pivoting arm37. Such a nut 57 is manually screwed or
unscrewed in order to adjast ltifke hHdighbladet Re ko€l PEECITheL hedl MP3Si s

| at ched by nean f mal |__pi,voti rmb58. i |, Ri vQt i arm 58 20
is L- shaped,qf%§$m¥§t'aphrgﬁléyéﬁé%g%eg;ogflgﬁgéc?ggkér%iﬁﬁ gﬁggrlghereof
subst anti al | y spanrald ele perifke tayppotitignpldanad3deld, . ehilér doashopitzont al
bar - and a bar substantially parallel to that plane 34 - _i.e. a rtical
bar. The stemI6iUdhger 81 calMRey et 59 Crpeddy 58TCRe HRFPLORt 4° baf'® The

arm 58 raf at egy %%%ssﬁﬁgu%eﬁp% Wi g1 he aher heental- Dak geonpri ses, at its

free end, a surface being in contact with the heel 13; the contacting
surface is nore preciselHgelecat®d a# tdee endsof bajprlogeéctingy pebidi Aénce at

the free end of the small 3Qar such r opl nenge iLng.parallel. to the
arm portion cé%?@§ﬁ6ﬁdiﬁ&'F%KFﬁkéﬁﬁét?%%?gbg? g%gthe Eggt25l§h§%ghféﬁned by

its profile seglsdegn)chel st helsnrl lcdipiettiaty @y e 58 rapeused fstrapleat chi ng
the heel 13, the arm 58 being equilibrated between its contact surfafe W th

the heel 13 ah@etlhd 3 pag endréRndle s&apesh heslcdidredpondisfd st d vhé
verticalypar afdlhgoba=ngne f0f MBACRY the )r;-,raqa‘drl CaRBCLASR, iirtdeaptiagt with

t he supporting pl ane ol e asse bei ng nai ntai ned through
screwi ng the sorewds9itiheiheelTHESy i sréhewalm lpivnchdibdetdebn tihd indat nut

57 and the small_ pivoting arm58, 10 which_is ough.for i Nt aj ni it
consi deri ng tﬁ@dngé§§&¥ﬁ%ﬂﬂﬂqﬁﬁF1®rME?dPﬁ5£e$ﬁgyh%atc%3tﬁ% Pﬁ%ﬁhégﬁore

eel

fitted very ageupateky pmaval lheayhgughd idd ngtardapeld.shing; therefore
only its adjustnment in height is required for_a %ood positiaoning. 15The
triangl e shaped heel 14The reianasiqigh shaped heel 13 'is adjust&d in

15 height by a flat nut 57 onto which it is placed, in the
vicinity of the pivoting arm 37. Such a nut 57 is
manually screwed or unscrewed in order to adjust the
height of the heel 13. The heel 13 is latched by means
of a small pivoting arm 58. This small pivoting arm 58

20 is L~ shaped, that is with an L-shaped profile section,
with a bar thereof substantially parallel to the
supporting plane 34 - i.e. here a horizontal bar - and
a bar substantially parallel to that plane 34 - i.e. a
vertical bar. The stem of a vertical screw 59 crosses

25 the horizontal bar. The arm 58 rotates about such a
screw 59. The horizontal bar comprises, at its free
end, a surface being in contact with the heel 13; the
contacting surface is more precisely located at the end
of a projecting prominence at the free end of the small

30 arm 58 (such a prominence being parallel to the arm

portion corresponding to the vertical bar of the L-



simlarly between a flat nut 60, being adjustable in height, and a small
pivoting arm6l. Simlarly as previously, the small pivoting arm 61 pivots
about a screw 62 and al lows for the heel234 to be |atched. Such 20 menbers
are supported by the supporting plane 34 It should be noticed in figures
that the heel 14 is not aligned with the patch 11. Thus, by
nmeans of the hol ding device 20 according to the invention, the DAM1 is

mai ntai ned by 25 the nandrel 23 and the lid 26, angularly |atched by neans
of a latching peg 31. Referring to Fig. 6, the base 21, the platen 22 and
the mandrel 23tare tfdted! stichithaProbédausettheml-addsud: afbeet SPeed

relative to the rim 3 of tQ§%Qﬁy %Se&h%OQIqqugan%t d epal{ed;30extends

substantialnyPéﬁgéﬁﬁzﬁWW a horrzontal ane, east I1nthe area to
be repaired. &6 58 being eqglheiblraded2 Hetwmimnt at edonhaposistiréacehr ough

pi nchi ng, by neans of screws 35, 36 cooperating wth 8 gs. 41, 92 of the
pi voting arm YAthruEbRertrrE, Itheapdt chia1 ¢6H deBE a ?us]tte% RE&SH8ng to

the three 5 %éﬁl%%ﬁg@@i&@! A V@ ot Yelg Bphage 2.0 Y nEransnefet e ki ous

adj ust abl'e hol ans, “including the height and tilting adjustment plots
48, 49, 50, they pltot P5ILiE2 $eaigeeh abbut cantectenthc thieos upRtilng

inst the blade 2,. and_th 55 for, | atchi h '
Tonei ght . Supfursd 1y t HeCr SRt eng siiny ST OnbiRRELED Hhrdbor |

case being, theheahsy khe 14cs® 685i Ihehalaklt rdugh pheekbrg dietckeen a
flat nut 57, 60 and a small pivoting arm58, 61, respectively. Mreover,
they are perf &stivgendjthst €d athriighd @@l thSf FMRAG Brd ObdiPs Rty S8

TSR G e Gy ce St e

, nprising the

el ect r on- beamswalediseg mathivoevadd thy s kaflténgeperBit¢ onheel 13 is
furthermore fitted very accurately manually through
filing and polishing; therefore only its adjustment in
height is required for a good positioning.

15 The triangle shaped heel 14 is maintained
similarly between a flat nut 60, being adjustable in
height, and a small pivoting arm 61. Similarly as
previously, the small pivoting arm 61 pivots about a
screw 62 and allows for the heel 14 to be latched. Such

20 members are supported by the supporting plane 34. It
should be noticed in figures that the heel 14 is not
aligned with the patch 11.

Thus, by means of the holding device 20
according to the invention, the DAM 1 is maintained by

25 the mandrel 23 and the 1lid 26, angularly latched by
means of a latching peg 31. Referring to Fig. 6, the
base 21, the platen 22 and the mandrel 23 are tilted
such that, because the blades 2 are tilted relative to
the rim 3 of the DAM 1, the blade 2 to be repaired

30 extends substantially tangentially to a horizontal

plane, at least in the area to be repaired.



20 is perfornmed. It is shown, in Fig. 9, for exanple, the presence of a
fire-wall plate 63, positioned under the_junction plane in order to avoid
damagi ng the supporting plane 34 during %%e wel di ng step. Preferably, al

t he menbers of the holding 25 device 20 are nade of a-magnetic materials,
SO as not to deflect the el ectron beam upon wel ding. Such materials include
for exanple brass, titaniumor inox. Thi s invention has been
presented referring to repairing a blade 2 of a full DAM 1. In sone

30applications, including for trials, only one quarter of the DAM or half a
DAM i s avail abl e. The h&h@i hyadevicés pridgadrehid PRVERtPEn tapPIPE8s t o

any DAM pOrti oilciisale Q0 YuDERESSArVsckOul s, ol £00A02RLi e vhabchi ng

means of the tion on the mandrel 23," i.e. here, to adapt the
lid 26, givingdds adshape adaptred povobihheaDAM Pbst Fontherberdel dhet her

hol di ng menbers of the DAM portion caould be added...The hol di,n Vi ce
assenbly 20 r Efdis ﬂirt%%ﬁﬁ%rgmidéﬁﬂﬁé edtoafﬁgfdﬁﬂgcht%agjﬁge%%ﬁF%sented.

Furt her noy e, apdasculdleseern « Ik hepei raboyeaqkhe hobdi ngadevice 2hecoul d
be used both for machining the standardized portion 9 of the blade 2 as
wel | as for weladiiogst vl jpattaip 1Bl holding meansjt igRbUAHNE FAPI PG Ne

noticed that the variaqus nenmbers f | ngo t hgobl ade 2, the pateh 11 15
and the heelsafg;tﬁi%%qg frPéﬁﬁ@gﬂgﬁégﬂ%%%tggbcﬁghe%gérg grg ﬁeld one
agai nst the othkzemibufed haiodthears pacecaboye, t ferj ahotkangpkgne nisét wiben t he

bl ade 2 and the patch 11, as well as its extgnsion at hhe I vglqu.the
heel's 13, 14, PdREE d/bénd ddie stFXtat > antef elfFERINI the patc in

10 height, supported by the rotating arm 53.
Furthermore, the case being, the heels 13, 14
are easily held through pinching between a flat nut 57,
60 and a small pivoting arm 58, 61, respectively.
Moreover, they are perfectly adjusted through manual
15 filing and polishing.
Once the assembly is thus held, the holding
device 20, the DAM 1, the patch 11 and the heels 13, 14
are introduced into the enclosure comprising the
electron-beam welding machine and this latter operation
20 is performed. It is shown, in Fig. 9, for example, the
presence of a fire-wall plate 63, positioned under the
junction plane in order to avoid damaging the
supporting plane 34 during the welding step.
Preferably, all the members of the holding
25 device 20 are made of a-magnetic materials, so as not
to deflect the electron beam upon welding. Such
materials include for example brass, titanium or inox.
This invention has been presented referring
to repairing a blade 2 of a full DAM 1. In some
30 applications, including for trials, only one quarter of

the DAM or half a DAM is available. The holding device



20 beam coul d pass therethrough. Preferably, the space under the junction
pl ane should remain free, a firewall plate 63 being advantageously slid
into this space. Thus, on the supporti ng7~7pl ane 34, the neans for holding

the blade 2 - i.e. the screws 35, 36 and the pivoting 25 arm37 -, the
means for holding the patch 11 - i.e. the plots 48, 49, 50, the eccentric
plots 51, 52 and the rotating arm53 -, as well as the neans for hol di ng
the heels 13, 14 - i.e. the flat nuts 57, 60 and the snall pivoting arns

58, 61 - are all arranged such that these 30menbers are only |ocated under
or on the par 2§ tdfatthere impeentifemidl 195 beC hehd, D't RBGtLBR{ endi n§

through the | upgtj on.pl.apg, bet ween Lhe blade Zandqhbe AALEh ibiching

The present invention Isclosed with a triangle shaped patch,
arranged for mepais idfg tthe DM andan dpgedt pont bontbenpendirag £Re doener of

the | eadi ng edge of the blade. It shquld he .understood _that this jnvention
applies to anySF&rcha WeP twidtevder %ﬁe A adédarda g tS%iaéjel FEERGES 1§

replace and whaieveivi bsrehgpe «Fach heldi notdrv agolisitdugespeestiozal |y
10 adapted to a particular DAM as well as to a determ ned patch type. It
coul d be cont é¢iysl aba¥ havithigprav aoludll eba Fdgded i t fhef prbibns Jevack

adapted to a particul ar, patch.type - I fi.% ont o . Ge
dependi ng on e ;ié’e 2[92rrte'lmgr%r%éo%ﬁlgt%legﬁg}or&%dg%efg&%%all nr%tso 1tth ecpgﬁ\i-cglol di ng
device in a mphothdedr pgrepainticdlg a bl ade of a nonobl oc bl aded disc in a

t ur bo- machi ne, through el ectron-beam wel ding of a patch ontg t he bl ade

al ong a junction pl ane, FPRENGERPEE  comf?Si ngds  could e seen

10 hereinabove, the holding device 20 could be used both
for machining the standardized portion 9 of the blade 2

as well as for welding the patch 11.
It should finally to be noticed that the
various members for holding the blade 2, the patch 11
15 and the heels 13, 14 are arranged such that such
members are held one against the other but that the
space above the junction plane between the blade 2 and
the patch 11, as well as its extension at the level of
the heels 13, 14, should be free, so that an electron
20 beam could pass therethrough. Preferably, the space
under the junction plane should remain free, a firewall
plate 63 being advantageously slid into this space.
Thus, on the supporting plane 34, the means for holding
the blade 2 - i.e. the screws 35, 36 and the pivoting
25 arm 37 -, the means for holding the patch 11 - i.e. the
plots 48, 49, 50, the eccentric plots 51, 52 and the
rotating arm 53 -, as well as the means for holding the
heels 13, 14 - i.e. the flat nuts 57, 60 and the small
pivoting arms 58, 61 - are all arranged such that these

30 members are only located under or on the parts that are



a di sc supporting device which supports the disc; and an adj ustabl e
hol di ng devi ce which holds both the blade and the patch horizontally, the
adj ust abl e hol di ng devi ce conprising a pl&ten which supports the adjustable
hol di ng devi ce arranged so that a space | ocated above the junction plane
allows for an electron beamto pass, wherein the platen includes a
supporting plane which supports the adjustable hol ding device,

wherei n the adjustabl e hol ding device includes a bl ade pi nching device

whi ch pinches the blade, a patch adjusting device which adjusts hei ght and
sl ope of the paticmdes papchbabltalithg devhestwheéheaBiny t%ér%%i%htéﬁhinst

t he bl ade, and tch l.atchi i i | at the h4iin hei ght,
wherein the bIéléggf%bﬁP%%mﬁé%ggg§¥hc$ﬁ%2§%'Fr?t%gﬁgtggzéﬁgkﬁlé&é
supporting screws and fThet pakdesecantepeddn hhae fdeest dirdlsecohdvidltade
supporting screws are provided on the supportin | ape and abut. under the
bl ade, and thé fitFePNERE séé@ﬁ&dpeaétﬁPessa%ﬁ%?%§$ tﬁ L bl S 19 above and

are disposed on 2RI ALIRY YIPGoMectpih AiQithe RIAl eéorner ofhanin the
pat ch adjusting device includes first, Second and third plots provided on
t he supporti ndesidime widiash dfoltdhet fd apist.c L tf redauded dve anmbeadtigstd tthathei ght
and sl ope of the patch, .the first, second and_thir | ot I i.st.ri buted
as a triangle tglolsgslqvoeréttfpoﬂbr?pff#ee%a‘f%ha?% gaélcéi %ygf’oﬁqh%e{:;%h‘%crort:lheef
thereof, the fyimste Secondcand tikiteddeldotiso arep bdiastabl erhatekeirghit,s
wherein the patch adjustgggldevice includes fourth and fifth plots which

are rotationalShgPfount ed t ke llipisor 198Y4- S8 ardé arfdEbutSREfyes: G tthe
patch t do f t he it I at t 1,S,Bushed

t owar dshﬁe bi’a tae(rel{ji{;os%néjialrﬁ%drfg I:|prllﬁ\g{g'ntsdlaégpqetv%llt haét % E%a%ée\t’é the fourth
and fifth pl otes tedchyipec| Udescarl coffe apding: dogrle ttdvt duaghi ivhi e ial fi heedk st em
integral with the supporting.plane is inserte n wher.ei n the
patch | at chi néhdlg\?i (}E(Yi n%fug’ésatfnlsatEhier‘?é:%bc?gapﬁﬁlgchtoabat Fihe pa acl{: from
above, the | apehichg typkew iaph1sUpROHeed il Jrafatimg s i spasatiiony t he
supporting plane. 30 2. A device according to claim1, further conprising
an adj ust abl e %Hedihs Rdidiendgdviiade trhitéh Bedlad< Steel s di sposed on the patch.
3. A device according to claim1, wherein the adjustable holding device is
manual |y adjustable. 4. A device according to claim1, wherein the disc
supporting device includes a mandrel to which the disc is secured.



5. A device according to claim1, wherein the platen is renovable. 6. A
devi ce according to claim1l, wherein the first and second bl ade supporting
screws include a bul ged shaped surfacesghi ch cones into contact with the

bl ade. 7. A device according to claim1, wherein the first and second pegs
are attached to the pivoting armthrough a ball-and-socket link. 8. A

devi ce alewrsdi ng to claim 1, wherein the supporting plane which supports

t he adj ustabl e hol ding device is substantially horizontal. 9. A device

according to g£had - I | - S ' |.cedncl udes
an in-hei ght agfﬁﬂ"ﬁﬁ’gwﬁg‘i?éﬂa E‘@‘%ﬁbfﬁbﬁ@!‘gﬁ? (F{daetocf %ﬁhgﬁd}g}vcﬁog%de% di%:nﬁA
devi ce FRBHRUMANNQ taoHgMElectrenibedre wetiigmfiasiateh ento drguibde dlpng afwistiony

devi ce VAl iR highghes the disc. 31 11. A device according to
claimd4, further conprising a plate which latches in height the disc. 12.

A device according to clajm7, wherein the first and second pegs, are

| i nked througanéj'?%g"ptﬁ’gfqngé#a@gMSUIPP?W(S g discp@Rtiul um pivotal |y nounted at
the end of the pivoting arm 13. A device according to claim9, wherein

t he i n- hei ghtanagjustabiegoldieyiderice mbichdesisdiotd haladermndithapatshthorizontally,

the adjustable holding device comprising a platen which supports the adjustable holding
device arranged so that a space located above the junction plane allows for an electron

beam to pass,

wherein the platen includes a supporting plane which supports the adjustable holding
device,

wherein the adjustable holding device includes a blade pinching device which
pinches the blade, a patch adjusting device which adjusts height and slope of the patch, a
patch abutting device which abuts the patch against the blade, and a patch latching device
which latches the patch in height,

wherein the blade pinching device includes first and second blade supporting screws
and first and second pegs, the first and second blade supporting screws are provided on the
supporting plane and abut under the blade, and the first and second pegs press against the

blade from above and are disposed on a pivoting arm connected to the platen,

wherein the patch adjusting device includes first, second and third plots provided on
the supporting plane which hold the patch from below and adjust the height and slope of the
patch, the first, second and third plots are distributed as a triangle so as to support the patch

in a vicinity of each corner thereof, the first, second and third plots are adjustable in height,

wherein the patch adjusting device includes fourth and fifth plots which are
rotationally mounted on the supporting plane and abut edges of the patch that do not form
the junction plane such that the patch is pushed towards the blade and is maintained in
contact with the blade, the fourth and fifth plots each includes an off-axis bore through which

a fixed stem integral with the supporting plane is inserted, and

wherein the patch latching device includes a latching screw which abuts the patch
from above, the latching screw is supported by a rotating arm disposed on the supporting

plane.



14. A device according to claim9, wherein the in-height Iatching device
includes at |east one pivoting arm 15. A device according to claim 10,
wherein the angularly | atching device gmcludes a bl ade abutting plot which

abuts the bl ade.

2. A device according to claim 1, further comprising an adjustable heels holding device

which holds heels disposed on the patch.

3. A device according to claim 1, wherein the adjustable holding device is manually
adjustable.
4, A device according to claim 1, wherein the disc supporting device includes a mandrel

to which the disc is secured.

5. A device according to claim 1, wherein the platen is removable.

0. A device according to claim 1, wherein the first and second blade supporting screws

include a bulged shaped surface which comes into contact with the blade.

7. A device according to claim 1, wherein the first and second pegs are attached to the

pivoting arm through a ball-and-socket link.

8. A device according to claim 1, wherein the supporting plane which supports the

adjustable holding device is substantially horizontal.

9. A device according to claim 2, wherein the adjustable heels holding device includes

an in-height adjusting device and an in-height latching device.

10. A device according to claim 4, further comprising an angularly latching device which

angularly latches the disc.
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11. A device according to claim 4, further comprising a plate which latches in height the

disc.

12. A device according to claim 7, wherein the first and second pegs, are linked through

the ball-and-socket link to a pendulum pivotally mounted at the end of the pivoting arm.

13. A device according to claim 9, wherein the in-height adjusting device includes at least

one flat nut.

14. A device according to claim 9, wherein the in-height latching device includes at least

one pivoting arm.

15. A device according to claim 10, wherein the angularly latching device includes a

blade abutting plot which abuts the blade.



