1 A METHOD COF BUI LDI NG UP AN ALUM NUM ALLOY PART The invention relates to

a method of building up (i.e. repairing) an alumnumalloy part. In
general, a part is built up by providing. mterial 5 (in the form of
powder, frit, ...) at |ocations where thé‘ part presents cracks (or

fissures) and/or depressions. To do this, it is common practice to use

wel ding or brazing techni ues The th nve n can be used in
10 partlcula% MBTH§B|PE| BBIQGpQPtAgfgggwg&B%nékhpﬁegkgg a turbojet, a
turboprop, a terreﬁértabega$ohurblaees to) a mathodooé paiﬂdmnbauby, a

t ur boj et fan]‘gaglngé %g£ggéfta£ag ﬁﬁ§h?ﬁ5a§%§V0§§9 |y made of al um num

all oy and su ng fa rication rom 15 tools) or while
the turbojet is iBnopenarabn &ipgestinagbpébbl ep by prhavidpng] Beteirdslt hat

strike the cashnghe tarmggfeﬁatdett f§1g'ff'CV'EttQOEHtHgnHPW§EQQ GRS NgS
by welding since the weldability of the alunlnuntzﬁao ys used, is rather

limted, such2&F|BYESHALFnGrIeky WPEnTLRBHREF) 2BRE6RUUBEPYPEFLRRE - gr eat

ref'eCtiV'tYToAﬂ@nﬂﬁisknﬂﬂﬂlﬁE&Bﬂﬂén ptatsikeows teebukhdiug ar part by

usi ng tungsten i nert gaﬁ %TIG wel ding. Nevertheless, that nethod presents
drawbacks: tRe2%0R8 bFC"PHE"Part that is thermal Iy affected by the wel ding
is too 25 great afdeimephedenfstbegnnestnbnageunbs vkedefior mati on.
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necessary td® casing~so as separate It fromt he rgnalnder
of the turbo?etu¥QQBebre@sﬁﬁéb@ﬁﬁﬁpeséoFeﬁﬁéﬁFélEAI§éskﬁ§ﬁhlé§rthe -flan and

30 booster ”9@&'e&@r@'ﬁ&?ti8§l§£§9trhctéiﬁogéﬁeféheéagﬂhbng TI G wel di ng

MQU|d damage ba TEgagsggsfagrggglnggrgrgfusually made of aluminum
alloy and suffer damage during fabrication (blows from

15 tools) or while the turbojet is in operation (ingesting
pebbles or other projectiles that strike the casing). 1In
general, it is difficult to build up such casings by
welding since the weldability of the aluminum alloys used
is rather limited, such alloys having very high thermal

20 conductivity and great reflectivity.

Amongst known methods, it is known to build up a
part by using tungsten inert gas (TIG) welding.
Nevertheless, that method presents drawbacks: the zone of
the part that is thermally affected by the welding is too

25 great and it presents significant amounts of deformation.
Furthermore, before being able to proceed with building
up, it is necessary to remove the fan casing so as to
separate it from the remainder of the turbojet low-
pressure compressor module (also known as the fan and

30 booster module), since the electric arc generated during
TIG welding would damage ball bearings forming part of
the assembly.

An object of the invention is to provide a method of
building up a part by welding, which method gives rise to

35 a thermally affected zone that is limited and to
deformations that are small in the build-up zone, and

furthermore is capable of being used for building up a



the assenbly. An object of the invention is to provide a nethod of

building up a part by wel ding, which nethod gives rise to 35 a thermally
affected zone that is limted and to deformations that are small in the
buil d-up zone, and furthernore is capable of being used for building up a
2 turbojet fan casing without it being necessary to renbve the casing. To

achieve this object, the invention provides, a. nethod of building up an
al uni num al | 655 PR Etby 2heFAFAGY 73 tRRECnBENBA BENBEFSFAG TP hE O CEPe ST

manual | y depoakt cagiaglayer of aluminumalloy powder on the part in a

bui | d-up zone; an I I I r. .d . l_aser
wel ding. 10 It hagobgghg%ggngﬁégaggﬁggEragég ﬁgpggﬁggBeP?§&%8 5 Sives rise
to a thermal hngthpfleefebuiddéngntpt 8n débwinun aadovhRBrsr BYswelliddnd,han

those that oggurnWhRBy PeRHeEOiAg The wekdings:Furthernore, because the
powder is deposited 15 manually, "the equiEnent needed for inplenenting such

a nethod is conpackantfliyngdRBESitiBgsy LBYSECESsHRIpYM 21dR4t needs to
be built up, pewesrwbgntht parstihl a Baseablpdzwhth ahder parts. Mre

particularly, this es It ssibl.e to_access.,a turhojet fan casing while
20 it is still inteﬁggééagiﬁagﬁep8ggﬁfeg§3?rn8859e?al%dbﬁﬁFaggbﬁgﬁffgthe
fan casing iseldusgbuilt up wthout renoving the casing fromthe renmai nder

of the r boj et S , r i :1.QuU i l.n
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no risk of dak#gfnyisal Fobeakhagwally affected zone and to

deformations that are smaller than those that occur when
) performing TIG welding.
Furthermore, because the powder is deposited
15 manually, the equipment needed for implementing such a
method is compact. This makes it easy to access the part
that needs to be built up, even when it is still
assembled with other parts. More particularly, this
makes it possible to access a turbojet fan casing while
20 it is still integrated in the compressor module.
Advantageously, the fan casing is thus built up without
removing the casing from the remainder of the turbojet
compressor module, thereby saving precious time. 1In
addition, since no electric arc is generated by laser
25 welding, there is no risk of damaging ball bearings.

The invention and its advantages can be better
understood on reading the following detailed description
of implementations of the method of the invention. The
description refers to the accompanying drawings, in

30 which:
Figure 1 is a diagrammatic section view of an
example of a part for building up:;
Figures 2 to 5 are diagrams showing various steps
in an implementation of the method of the invention as ,

35 applied to the part of Figure 1;



The invention and its advantages can be better understood on reading the
follow ng detail ed description of inplenentations of the nmethod of the
invention. The description refers to thg%acconpanying drawi ngs, in 30
which: Figure 1 is a diagrammatic secti view of an exanple of a part
for building up; Figures 2 to 5 are diagrans show ng various steps in an
i npl enentation of the nethod of the invention as 35 applied to the part of
Figure 1; 3 Fi gur Blgurs § bérép@@??9éc§ﬁgﬁ/¥H8WAﬁBOthgxéﬁpF§a8Pl§
scraper usedowhkl ecrapkenmeptinghtihe arpheflentihbethenmenhbanpof khgure 7 is
a diagrammatic ge£§§egtive view 5 showi ng an exanple of a part for building
up, covered b?v 34"mg8k; and Figures 8 to 11 are diagrans show ng the

vari ous steps in-aRignpkeitentati dhagtamhetinveatrspacisvepplieed to the

Fi gure 7:par ' ceet Lour 1 . hege
descript?on %?Oig?yiéﬁ %ﬁ%ﬁ§%§n§£t?oﬁégF ?%g ﬁg?ﬁgéngfﬁbfhggkgsgﬁt?gh, used
for filling @nmaskapaBfAaped depression 3 in a part 1, shown in section in

Figure 1. The partpighged BapBocasi Adel @hagrime- 8RORLnBYRPASS vAE ibukbOj et ,
and it belongs to the | ow pressure conpressor .nodule of the turbojet,
whi ch al so cOhpPF el ?ﬂelygieﬂﬁﬂtaFﬁ8nl8§FEB§S§BV§HE6Hﬁr8§SBPPE&FdL56%ter).
The buil d-uptzeneigupé Thpapert 1 corresponds to the extent 9f t he )
e essign, L FUBRERTPLR. IS0 LT PLANGES, £0,bSSTRIRLR ETGR Lace” o
bui |l d-up zondescription of a first implementation of the method of )
the invention, used for filling in a cup-shaped
depression 3 in a part 1, shown in section in Figure 1.
The part 1 is a fan casing for a two-spool bypass
15 turbojet, and it belongs to the low-pressure compressor
module of the turbojet, which also comprises the fan and
the low-pressure compressor (or booster).
The build-up zone 5 of the part 1 corresponds to the
extent of the depression 3. Furthermore, when reference
20 is made to the "surface" of the part, that term covers
the general surface S of the part. In the build-up zone
5, the surface S therefore does not correspond to the
bottom of the depression 3, but, as shown in dashed lines
in Figure 1, to the surface S that the part would have if
25 there were no depression 3.
In the method of the invention, a layer 8 of
aluminum alloy powder 9 is deposited manually on the part
1, in the build-up zone 5.
In practice, to obtain the layer 8, it is possible
30 to deposit at least two sublayers lla, 1lb in succession,
each formed by a plurality of beads of powder 9, which
beads are parallel and spaced apart at a pitch P.
In the example described, in order to build up (i.e.
to repair) the part 1, the first sublayer 1lla is
35 deposited in the form of beads 12a that are spaced apart
by a pitch P, and thereafter the second sublayer 1lb is
deposited that is made up of beads 12b spaced apart at



5, the surface S therefore does not correspond to the bottomof the
depression 3, but, as shown in dashed lines in Figure 1, to the surface S
that the part would have if 25 there werg no depression 3. In the nethod
of the invention, a layer 8 of alumnumalloy powder 9 is deposited

manual |y on the part 1, in the build-up zone 5. In practlce to obtain the

| ayer 8, iis possible 0 to deposi ast _two su Ia 1llb in
succe55|on g&cﬁaﬁﬁrﬁéﬁc yFa Pﬁrgﬁfﬁﬁ% kﬁggﬁ dﬁ&%@ ﬁ%lch beads
are parallelrandtspaced &par beatlsalpgit.ch P. In the exanpl e descrlbed in

order to build UpﬁnggPosEnggggﬁayi&geo&aE%a%s %&egg Wb @uQ%ﬁ&ﬁg HJa I's

35 deposited int a that are spac apart tch P,
and t her eaf t ppsshblsetondbsabhaged ayely Bsth@épe§|M@dltﬁﬁﬁﬁkfhﬂﬂﬂaaﬂﬁ(ﬁ

beads 123 spagednapahbsat thatt B8 $8MALBWVEAR Brabulk.of fset through a
di stance P/2 relative to the beads 12a. Juxtap05|n%.sublayers of beads of

powder 9 nakes |tInp6§sFﬁPéeFSDSBFéPH 8T &p&r 18VERALons 18 heddits ifed, and
5 of thicknessg thet lla§'eﬁteBabEVpdeéﬁcabbecalllib&latlelaiph%malthaﬂel @ afhd he

i nvention, the % g ?R t he Ia er ﬁ& powder is c I|bt .e reIa ve to
the surface>8" ?c hd B&r 7%, PRAYt ﬁgfs Fﬁ@nfﬁick Sss EC | ayer
8 for deposi biEnghieslegrtr 6l lfed, dwpesetuhg i6 chintkwddsds mmenm1HMﬁluence
on the qyali fcxieimggg bangt anehliendchal ohs (pRr @Ry e e hiddkiness

were to a lac surface nateri al “woul appear. For a
gi ven depth Bedfinepebasi s perfermer) rdifathge the GkmessuMeace tS & t he

part 1, the tBbCkpngss, Ethda af 1hBR bayeurface aaRlrika Rtdiakgrrdd.is the

hQIght of For a given depth D of depression (or crack)

relative to the surface S of the part 1, the thickness E

15 of the layer 8 is equal to D+H, where H is the height of
the layer 8 relative te the surface S of the part 1. By
calibrating the height H, the thickness E is also
controlled.

This calibration step naturally takes place after a

20 step of depositing the layer of powder, and before the
step of laser welding. '

To perform this calibration step, it is advantageous
to make use of a scraper comprising at least one support
foot that is caused to stand on the surface S of said

25 part, with a scraper blade set back relative to the stand
so that the distance d between the scraper blade and the
surface of said part corresponds to the height H that is
desired for the layer 8 of powder.

An example scraper 13 is shown in Figures 3 and 6.

30 The scraper 13 stands on the horizontal surface S of the
part 1 and includes a handle 17 that is connected to the
scraper body 19. The body 19 has two support feet 21,
one on either side (symmetrically about a vertical
midplane of the scraper), and extending firstly

35 vertically downwards and then through a 90° bend so as to
form two horizontal support strips 2la. When the scraper

19 is in use, it is these support strips 2la that are



the layer 8 relative to the surface S of the part 1. By «calibrating the
hei ght H, the thickness E is also controlled. This calibration step
naturally takes place after a 20 step of. depositing the | ayer of powder,
and before the step of laser welding. To performthis calibration step, it
i s advantageous to nake use of a scraper conprising at | east one support

foot that i d t d th f d 25 t
ot per bl AqE OB Ao ST ra: PYR™! BhEnEUEiarg Soo (REce RURROH aEs bl

bet ween t he &érdpérinbl bdéward them aubﬁaad ubtsa|d3pamtacwem¢smmﬂds to the

hei ght H tha desire h er 8 .qQf Iy aper 13
is shown in bléﬁres ghg g %856%08+h§%529a5§rm%%“%tané@'on tERKﬁBrﬁéonta
surface S of andecopgirs thandotarbl ddednaprhaidl e Thi st pdedies 20odsect ed to the

scraper Bodysi9+abhe kedysi9qhag Lwetsuppakt r%q%ttl% tcOR@OBRI Ney si de
(symretrically about .a vertical ~_m dplane of the scraper), and extendlng

firstly 35 véPtFEéFIQtdbﬁnﬁﬁﬁaébéﬁdtPhéHJPﬁFoG&ﬁ gegélgg&dp§@l§§0poo form
two hori zont ahesbppéet 25t r a8 2has mgnstheh&cﬂamrancwd &dtlﬂlelm,t}iet ls

t hese support strips,21g t ar.e caused t e over. the surf
These supporf FQBFB E%aggfggeaBQt&gSnsPﬁ ﬁFg %rggh not ER' T §3q’nS g |caI
pl ane. The sttaperrbbpded@5tpsandeteeniordt e lbedyfol9 thendhedgidr 41 tife not ch

23 in papt S e.25 pSuitable for sliding vertically relative to
t he bod3619 Iﬁé 1&2@9 of gb§825|ble to adjust the vertical position of the

bl ade 25, and thu§na8f1@s§x{iﬁ§1§vsFHﬁcE’lé Befwe & cBrRat ssEwagp e lingde 25 and
the surface &toeﬁlh?g Parthit 8Pet baktikh139r beSROREY,t And delelsimed val ue

‘fqr the helgHas two screw-and-nut assemblies 29 that are fastened in
the body 19 and through the openings 27.

15 In order to adjust the distance d and cause it to
correspond with the height H, the screw-and-nut
assemblies 29 are loosened, and the blade 25 is moved
into the desired position, whereupon the assemblies 29
are re-tightened.

20 When the scraper 13 is in use, the support feet 21
are placed on either side of the layer 8 of powder (see
Figure 3), the support strips 2la are pressed against the
surface S, and the scraper is moved manually, causing its
support strips to slide on the surface S. Because of the

25 support strips 2la, the orientation (here vertical
orientation) of the blade 25 remains the same while the
scraper 13 is being moved so that the distance d between
the blade 25 and the surface S of the part 1 remains
constant.

30 By passing the scraper 13 over the layer 8 of
powder, as shown in Figure 3, the top portion of the
layer 8 of powder is smoothed to a calibrated height H:
the grains of powder 9 situated at a height greater than
the height H are moved by the blade 25 towards the zones

35 of the layer 8 that are of a height that is less than the
height H, or to the periphery of said layer 8.



10 the |l ayer of powder. In the exanple, the blade 25 presents two obl ong
openings 27 that are vertically oriented, and the scraper has two

screw and-nut assenblies 29 that are fas%gned in the body 19 and through
t he openings 27. 15 In order to adjust the distance d and cause it to
correspond wth the height H the screwand-nut assenblies 29 are

| oosened, and theAggade 55 is m)vgdh into thg desl%eg posi.ti on, whereupon
the assenmblies 29”T5PE FBEt 1 REENEdN2S0°WRBNIPRES4EPSpef™3 is in use, the
support feeta@tantagephatgdcahikrihed sndeedfhthethayérsB8rofvepawder (see

Figure 3), t uppo 2la are pressed against the surface S, and
t he scraper ?geénggdﬁﬁﬁﬁég# éf causing its support strips to slide on the

surface S. BecausBosfthhe 25Buppert istmpgs 294, ekRBPOPi eft at FéAdeher e
vertical 5 origptationinet phevbhadepcamyagatpsathensarBcwhbhethhe jscraper

13 is being noved so that the dhstance d bgtmeen t he bl ade 25 and  the
surface S of "Phe pEFE+ar ERARnsRebnREGKtded3BY Ry bassrngtt ABes¥Fhpdrmi3
over the | ayeriu@intim gevdet, (aaGshoypein Figure 3, the top portion of the
| ayer 8 of powder..i t o] |librated.height, H .the grains_of
powder 9 situatedT%§ gg%efgﬁga%r%gtgﬁathég g@ﬁg%ﬁgi%RFnkFg?geHSVQHGEy t he
bl ade 25 towahésbvhkdzapezods bf aheshayeriB Fhgtirar é.of Thehehghgyt hat is

I th th i t i i 8 th
ess fgas ﬁzlétn‘@%.gga ﬂ;g,egﬁe Begxnez;96&599@5&9&@@@&%6@ me®t é%ger e

| ayer 8 eposl , and advant ageously rated 1 n_hei t he
laser wel di ML= stegetBeperbhned)aFentthpEtseRp, obsehpsPaibielt or OBxanpl e of
a.dlode cooling, the desired build up is obtained.

) In one implementation, after the welding step, in
order to restore aerodynamic properties to the part 1,

15 the part is leveled by machining in the build-up zone 5,
since the surface of the part 1 in this zone is generally
not perfectly plane after welding. Figure 5 shows the
final part as obtained after the machining step.

With reference to Figures 7 to 12, there follows a

20 description of a second implementation of the build-up
method of the invention. It differs from that of
Figures 2 to 5 in that it makes use of a mask 30. The
mask 30 is shown in perspective in Figure 7 and in
section in Figure 8. By way of example, it is '

25 constituted by a sheet of aluminum alloy.

The mask 30 is provided with an opening 32 of the
same size as the build-up zone 5. The mask 30 is
positioned on said part by making said opening 32
coincide with the build-up zone 5, and said layer 8 of

30 aluminum alloy powder is deposited in the build-up zone
5, overflowing onto the mask 30 (see Figure 9). The
overlap zone is referenced 5a in Figures 9 and 11.

Theater, the layer 8 is scraped and subjected to
laser welding, as shown in Figures 10 and 11. These

35 steps are analogous to those described above and shown in

Figures 3 and 4.



5 layer 40 that provides beam material interaction that is nore regular
than that provided by a |laser of the yttrium alum num garnet (YAG type.
The | aser beam 41 that is emtted then travels over the build-up zone 5,
as shown in Figure 4. The energy 10 delivered by the beam 41 causes the
powder 9 to nelt and m X together W th adjacent portions of the part 1. On
cooling, the deS| | ement ati on, after the

ui | talned
wel di ng step, in g %t?§§t8r a%?53§n5n£8 SrohggtP8§lP SfKeOfart 1,
15 the part thelpveded byyemchi oongespontie subbtaopiadhg Sp shateothe

surface of t@ﬁepguik&—uﬂ %Qhé 5on nastﬂsnfﬁ %kXctE§5a§8E&88 | ¥l ane af ter

wel di ng. Figure i hal part as obtalne ter the nachlnlng
step. Wth rékeeeneeamod FgdreBe 7pabt 12 innehe topPshsian z2ondescription of

a SeCOHd5Inp$§ﬂﬁ@é@ttp@ BﬁliﬂeuputbﬁeUQ aHEthQ etmbhaqkpveRt iga. pb&t
differs fromthat Fi gur es makes use of a nask_30. The

In
mask 30 is shoWwhi e% r'’s e%t?%%ctﬂck?gﬁ?en? gﬂﬁm?ﬂ seEFPoMLIFROEFGGKS 8. By
way of exanphee harmsu251neosartaeeﬂhey areheetuatealMﬁtﬁhetahbay) The mask

30 is provid peni 3 sanme_si S. p..zone 5.
The mask 30 §grl%o%f |o§e ozg%af% %%r%g%e ﬁak?%g s%ﬁd op n|n %H €8i nci de
wi th the buif@r@&pdzomred Sthendreai the ayesk 8obf wg@kahiungniim al | oy powder is

deposi tggl in the gyi égluypng,oa@e Pa &yeéftepwadeptg ttasemts ﬁﬁtgseﬁeﬁ gure
9). The overlap zone Is referenced 5a in Figures and Theat er
layer 8 is §E?%be%panﬁh%tﬁﬁ%%@%%WYOOfIE%%r1%E$H|ﬁglsa§f§ﬁéﬁntPn Fi gures 10

and 11. Thesalﬁélaéeaseqsermﬁgoaﬁ tPe theseqdgscrbhedsaboygoand shown in

Flgures 3 an ugh microcracks be created during welding, then they are
located at the periphery of the overlap zone 5a and are

15 therefore far enough away from the build-up zone 5 to
avoid weakening it.

After the welding step, the mask 30 is removed
together with the powder 9 of the overlap zone 5a that is
welded onto the mask 30. Welded powder remains on the

20 part 1 only in the build-up zone 5. If necessary, the
part can be leveled by machining in the build-up zone 5.

In the examples above, the part 1 may be made of
aluminum alloy of type 6061, while the aluminum alloy
powder 9 may be of type 5356 with grain size lying in the

25 range 63 micrometers (pm) to 125 pm, centered around
70 pm. In order to build up such a part 1 when it
presents a depression having a maximum depth D equal to
0.75 millimeters (mm), the height H for the powder
relative to the surface S is selected to be equal to

30 1.4 mm. The power of the laser diode 40 used is
2750 watts (W) so as to obtain good surface regularity in
the build-up zone and so as to obtain a dilution zone of
satisfactory depth. The dilution zone is the zone where
mixing occurs between the filler material (i.e. the

35 powder 9) and the substrate (i.e. the part 1). It is
desirable for the depth of the dilution zone not to be

too great, and preferably it remains less than 0.05 mm.



7 In the nethod of Figures 2 to 5, the periphery of the powder |ayer 8
corresponds substantially to that of the build-up zone 5, and the
interaction between the |aser beam4 and,the part 1 in the transition zone
5 between the build-up zone 5 and the renai nder of the part 1 can lead to
m crocracks being forned. Such m crocracks are harnful insofar as they are

situated in e (near eriph of .the build-up,zone 5, ar even in the
bui | d- up zohEGS%rgﬁghtﬁ%?epbﬁ%{%gerﬁffegflﬁegk@%ﬁﬁfigﬁf:ﬂ} Sausing the
| ayer 8 of pdwderinto oVéel ampsdnt3d tthet rmslop30ontid yperseghdrsy nafdd ket | ayer
8 is offset to Si the . ' r fe the builed- u . Should such
m crocracks e?ggggtggegép?ﬁgﬁﬁg%g?ﬁé,%thggfh§§8%ﬂe%aﬁ22§&23 at the

peri phery of thhekoees| 85 dofe™a and are 15 therefore far enough away from
the build-up zone 5 to avoid weakening it. After the welding step, the
mask 30 is renoved together with the powder 9 of the overlap zone 5a that
is welded onto the mask 30. Wl ded powder remains on the 20 part 1 only in
the build-up zone 5. If necessary, the part can be |eveled by nachining in
the build-up zone 5. 1In the exanpl es above, the part 1 may be nade of

al um num al l oy of type 6061, while the alum numalloy powder 9 may be of
type 5356 with grain size lying in the 25 range 63 mcroneters (pm to 125
pm centered around 70 pm In order to build up such a part 1 when it
presents a depression having a nmaxi numdepth D equal to 0.75 mllineters
(m), the height Hfor the powder relative to the surface Sis selected to
be equal to 30 1.4 nm The power of the |aser diode 40 used is 2750 watts
(W so as to obtain good surface regularity in



t he build-up zone and so as to obtain a dilution zone of satisfactory
depth. The dilution zone is the zone where m xing occurs between the
filler material (i.e. the 35 powder 9) and the substrate (i.e. the part 1).
It is desirable for the depth of the dilution zone not to be too great,
and preferably it remains less than 0.05 nm 8 The travel speed of the

| aser is 1 ngigﬁ % mnute (mmn). The nask 30 that is optionally used

i s made of Yar of al um num al l oy of type 5182, having a thickness of

1.5 mMm 9 CLAI REméthadmetthbidfiibig fugh g laﬂuanna:lnuralmmp agddmy l:p_,art by
wel di ng, thewg‘ih%ﬂ; b‘%h 9, LR };%Hh%;e%h% (1e St ‘the ’E%%Eé c%/
ayer ui 1'd-up

depositing a um num a on't art ina
zone; calibrating mﬁéuﬁéﬂqhde@pSﬂWQDHOWdé@YEéy@ﬁ aiNM¥numaakiQYWesurface

of said @art oahd r wglqh@gp§§%d gpgd%hlh@y % Qe said part by |aser
wel di ng. E A met hod accord g to claim in which the hei ght of the

powder Iayer i's calFB#éPé&tB9gn§ fs DGR IR Ofafde PIRKASTy l@Y9%ast one
support foot rehative €ausae b@rﬁa&b oqnsbh@,@umﬁacan@f said part, and a

bl ade th 5 b h f o )
seraper bl ade that Ls, 15 sel facktalal e o A e Simmort Log, st e

corresponds weltiheghei ght deS|red for the powder layer. 20 3. A nethod
accordi to claim2, in which the distance between the scraper blade and

the surface of said part is ‘ _ .
2. A method according to claim 1, in which the height of

the powder layer is calibrated by means of a scraper
having at least one support foot that is caused to rest
on the surface of said part, and a scraper blade that is

15 set back relative to the support foot so that the
distance between the scraper blade and the surface of
sald part corresponds to the height desired for the

powder layer.

20 3. A method according to claim 2, in which the distance
between the scraper blade and the surface of said part is
adjustable, and in which said distance is adjusted so
that it corresponds to the height desired for the powder
layer.

25
4. A method according to any one of claims 1 to 3, in
which, after the welding step, the part is leveled by

machining in the build-up zone.

30 5. A method according to any one of claims 1 to 4, in
which a mask is used that is provided with an opening
having the same dimensions as the build-up zone, the mask
being positioned on said part by causing said opening to
correspond with the build-up zone, and said powder layer

35 is deposited on the part in the build-up zone and

overlaps onto said mask around said build-up zone.



adj ustable, and in which said distance is adjusted so that it corresponds
to the height desired for the powder |ayer. 25 4. A nethod according to
any one of claims 1 to 3, in which, aftﬁé the wel ding step, the part is

| evel ed by nmachining in the build-up zone. 30 5. A nmethod according to any
one of clainms 1 to 4, in which a mask is used that is provided with an
openi ng having_the sane di nensions as _the build-up . zone, the nmask being
posi ti oned of-s& BeHEPE BYCeEGLPAg toacd 2dBeni-ng ™t §1160r SESFo MG S 47 t he
bui | d-up zoneadandfsaildmpawterlliayeshd®ti.s deposited on the part in the
buil d-up zone and overlaps onto said mask around said build-up zone. 10

6. A nethod according to claimb5, in which said mask is nade of al um num
al | oy sheet. 77. AAmgthhdd aecooddingg tioo aalyy omee odf cdledimss 11 ttco 66, im 5 whi ch
said part i s.,a:tur chi rt,. rding to claim?7, in

whi ch sa?d pggghﬁsgggatg? gjg? %aﬁ%ggéﬁﬁgkq%% g%%%'nethod according to
claim8, in which said fan casing is built up without renoving said casing

fromthe regai pdpetabdt Becbewipgessuke aGanpressoivhietulseief dahe itdurdoj et .

turbojet fan casing.

10 9. A method according to claim 8, in which said fan
casing is built up without removing said casing from the
remainder of the low pressure compressor module of the

turbojet.



