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|  FRICTION PLUG WELDI NG METHOD FOR A HOLE I N A METAL
PART, USE OF A RESTRAI NT PART AND A SUPPORTI NG PART
FOR | MPLEMENTI NG THE METHOD 5 The invention rel ates
to a friction plug welding nethod, for a hole in a
metal part. Friction plug weldihg is used for plugging
holes in a netal part, generally circular holes
energing fromboth sides of the part, frustoconical or
10 cylindrical in shape. This nmethod is used when it

is Fdﬁéﬂﬂéﬁ\l PE.UGRVELINNG MEETHODFERA HOLE IN A METAL PART,
char actedy; ¢Jp A%Egﬂrmlmsmm AN ResuPPORFIB&E PART FOR

cha et 261 ¢ At R e fRoiD Tl <2

nature as the material formng the 15 part IS
r ot at ed rted

Force. i i pREog gy fEd 0GBl PrBindpitito Tor a hole in a

canttal partig the latter remaining i mobile. The
frictions between the bar and the wall of the hol e of

the part_cause heatl ng of both materials,
pI ast i ci Biiglgon HIRg weelding) is hesedofor) plugeging ihplgarea metal part,

h fypé‘ﬁi&ﬂ@f ﬁofe@régﬁ&g t %gﬁ" bStngldt@fq of hﬁ% PRt frdstocomcal or
t e ice chin e bar, _an e jpads
eh gLl St TB o SrBearien 15 BSEH G HERE the loss of
shmrﬂn,anmai Iahaltasterisabsg withi ggq:td:ct W the mashamsodltobaravderistics of the
hajdre, such as 25
al u%ﬁﬁaﬁ SdrtoF ;ﬁlﬁg%%‘g%? tghlggz ness |l ess than 12
nm |nthef|rst st ages of melting the bar and the
part dt he meddear,r ge?férdHy b?'ﬂl’ﬂbeéa%hél Eﬁﬂﬁ?& as NBe MRdtBFhRForming the
en er en| n i,S sof.teni

SRRt S st g thE Mg aiuSi RS th hole to be
t Iphlgg@dathetgaroéomhnmﬂg)ihe latTdfr&efrmmﬁg applobéld. to t he bar
in the direction of the part can not be reduced

qui ckl>f enough at the tinme of a loss of 30 rigidity
in the barfrlctlphsa bptweeni the hareangr ibeevdlé ofrtbediofepof the part cause

Phedtf8f B&ﬁ ﬁ@fehal lasfl&%l ’%at'l{%n wWell§ine h%ﬂglrﬁ@goll?&Phase Two
per f or e Qet rati

PR S g ait eewh S9reh s phdt tl}ﬁ“a%‘&lgcesp@rféé‘s}%@ the bar and
btievwbealsesn each bide of the part to return the part to its original shape, with its

hole plugged.

With fast softening materials of low melting temperature, such as
aluminium alloys, notably of thickness less than 12 mm, in the first stages of
melting the bar and the part, the sudden rise in temperature of the material
engenders its very fast softening. This softening leads to a complete loss of
rigidity in the part in the locality of the hole. The force applied to the bar in the
direction of the part can not be reduced quickly enough at the time of a loss of
rigidity in the part; the bar will therefore be prone to piercing the part.

All the same, the welding can be performed but with excessive penetration
of the bar. This will result in indentations, cracks, pores and blowholes in the
welding area, a distortion of the part and therefore a loss of the mechanical
characteristics of the part in the welding area. That is why the friction plug
welding method is normally avoided for aluminium alloys, notably for thickness
of less than 12 mm.
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wel ding area, a distortion of the part and therefore a
| oss of the nechanical 35 characteristics of the part
in the welding area. That is why the friction plug
wel di ng nethod is normally avoi ded for al um nium

al l oys, notably for thickness f less than 12 nm 2
The i nvention proposes to overcone these

i nconveni ences. In this view, the invention relates to
a friction plug welding nethod for a 5 hole in a
netal part, opening out onto a front face and a back

| nacr ot ArBREkn pkchost Sy Peb R B OB Teh g

friction vvel ded, characterised in that a restraint

part, CcompLd §fe‘399 the ?@éhﬁ%n réﬁtesgbaacﬂf’ct% P08 WadthgSnlhod for a

of the part during friction
AdvRlpingane@l partaoReiRS Pt pRtora ff§ngfa&§é‘6dc?nb4q1fefaﬁ? @hthe part, in

siwRichf a trb@tidanl metdlebdrngeinbérsd hﬁb&h@&m@@rh 61:1 Ggl ﬁbhty side, to be
for a 0

to.a fri ct di, n i

fiErgen' GeldR Bhirahisre o B8 BotestreBh et appmiing g cavity, is
i tplgoskomitteHmack sideagf thg pattaiurmlgefrmpph iveaddingdoes not

intend to limt the extent of its rights to that 15

sol e ap Ilcatlon The invention also relates to the

use, dvamagertslyl A guRpst part &t plasedpmthe fianiciiggyof the part.

nmet hod of a restral nt part and a support part. 20 The

i nventi.gn wil | nderst o]o) etter u3| ng, t he

fol I ow 18?4%‘&"1‘%{ oS pRrenuty Yoloet ren Blvgowriding msthod, for a

t heleréd Iaoﬂaxagn; wtdilogitiani bRoy,nofeattutbojetvérighne, raftdt goese without
t % eévggftﬁ%ﬁl na&ﬂfc%n gﬁéesﬁﬁ&nﬁllt&?je ﬁ]h{éﬁ;:%:]é){tﬁﬁte&t {t}% glghts to that

a@@bralipﬁﬂgaftl@ithe i nventi on. 25 The nethod of the
invention applies to a netal part, here a flange in a

t ur boj engi ne 1 de, of alym nium all oy, wherejn a ..

hol o The SREEH o a iR Jatsics © e, Tpainoiameshes thiRation plug
ha&l&iagmmhoabfafregtmmdFanranaafsluppgle pa&. t 0 be plugged,

whi | e keepi ng nechani cal properties close to those of

the basic material, in order to be re-drilled, once
pl uggedhe tnveadioptwil bonndastostl betier Teing Il fatdveing description of

he® préf@rbdli EbeRinkdiidorahe REHTRL REhrifgUs8%he invention, with
reference to the sole figure representing a schematic section view of the main
elements implemented in the method according to the invention.

The method of the invention applies to a metal part, here a flange in a
turbojet engine 1 made of aluminium alloy, wherein a hole 2 is to be plugged. In
this view, a hole, which has become out of round, on a flange is to be plugged,
while keeping mechanical properties close to those of the basic material, in order
to be re-drilled, once plugged, to adopt a correct shape. To that effect, a hole
friction plug welding method is used.

Generally, the degraded hole, here out of round, has been machined
previously, in order to confer a cylindrical or frustoconical shape thereto. This
new hole, here the hole 2 that is to be plugged, extends generally along an axis
perpendicular to the surface of the part, preferably along the same axis along
which the original hole extended. Thus, the whole degraded surface of the hole is
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General ly, the degraded hole, here out of round, has

been machined previously, in order to confer a

cylindrical or frustoconical shape thereto. This new

hol e, here the hole 2 that is to be plugged, extends
generally along an axis 35 perp%ndicular to the

surface of the part, preferably along the sane axis

al ong which the original hole extended. Thus, the

whol e degraded surface of the hole is 3 eI|n1nate

t oelinsinetded,ite rendaribieylnrical of frugtoerniptle whilepainitgising the volume

M §f FagbNgnidedvol ume  of matter renoved. The hole 2
is here frustoconical in shape. Its portion of maxi num
dianeter 5 lying on a face which will be consi dered

as t he Th@hbleanﬁéleie fraftottreicdllinnbepel Ianbrtion sf praximom diameter

fI Hbggloxrim age t%ﬂg%l?lwlg c%) g{de}gdeaﬁbgl%kfrérﬁct?ﬁéé o?fthet %‘]gﬁlge 1 and
baits Bortioaraf mimdesuof dlamemnlwmgmnaﬂh Edpck é@qeelﬁdoﬁgleaﬂlangg
an axis 4, is rotated around its axis 4 and is 10

frlctlon ded,. under the action aof adrlv n force,

in solild Eﬁf‘asf@cﬁ% plHg Wﬁh@% mothpde ayancipl baF & hete made of

COlpmimam alognekiodihg Qtﬁbngf anlakiCHniscatated aﬁdlﬂﬂelts axis 4 and is
correspon

R0 3850 5T B Sn Rl i D5l Fifise ™ e nange 1.

oﬂEheatnehg] berdk sompoisehiy ead qmdomgfmsioeomwdenksham, wbose taper

P Cxiélﬁgoﬁcfs t‘%sthﬁpo{)th%rhoqe go‘#ﬁwkxﬂ?ﬁ%dac%n Be"‘l‘:r‘ﬁﬁlbﬁllented according to

st a
uaEipup pperaling predss Retablyraceerding fq # gode Oﬁﬁ’r ass cgﬁf&n friction”

t e avablle Rhowhas falcetid friBtief’der to determ ne t he exact
position of the contact between both, the flange 1

remai ning fixed throughout the nmethod. The bar 3 is
nmoved &e botldimogley, a Afsdstagetconsisiss udderpmepengrasstir@l it contacting

tﬂf f)%ofal% {l#‘\?f}@ﬁ%f hARGE 2]1,11' cﬁd%;ht% c%’ét(%\rhrﬂh Yh éxatcgsosmon of the

ont ace
ThoRtact hetwssnthash, e flange darelmlmnughﬁxenbﬂgmhc&étthe method. The

gb\%ﬁ?th i@{ rfrll('(eﬁg(:i %%S(gxidﬁ%ly hﬁl@ﬁg rlts: ﬁ;gs ép%&%ﬁ{ﬂl&j]alt e theo |f£ce of the

CAENES 0t IETabo BRIl RBee dontace s Skie oy B fange 1.

t faukathe Iﬁxm@n@é thdbarc® mtitc thepasalldso ﬂldmatser iSE‘lﬁBeI’ted through the
gbﬁ{dﬁ' 5‘191%3 1{ i Zt\?{th $hd ﬁlggés‘%l@me&eQ el 15 B4 3 YOmoved until the
frustocomcal surfaces of the bar 3 touch the hole 2. Once the contact position has
been determined, the bar 3 is brought to its starting position, i.e. a few
millimetres recessed from the wall of the hole 2 of the flange 1.

In the case of the 'driven friction’ mode, the bar 3, driven into rotation on
its axis 4, and the wall of the hole 2 are contacted and heated mutually by
friction, under the action also of a force applied to the bar 3, along its axis 4,
towards the flange 1. After a certain heating-up time, determined by those skilled
in the art, an additional axial force is applied, while the rotation is slowed down.
The rotation of the bar 3 is decelerated until it stops, typically within 0.2 to 0.8
second and depends on the deceleration ability of the driving machine of the bar
3. Friction welding is then performed, while the axial force applied is maintained
after the rotation of bar 3 has stopped, to ensure good welding quality.
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25 mllinmetres recessed fromthe wall of the hole 2 of

the flange 1. In the case of the "driven friction

node, the bar 3, driven into rotation on its axis 4,

and the wall of the hole 2 are contacted and heat ed

mutual ly by friction, under the action also of a

force applied to the bar 3, along its axis 4, 30

towards the flange 1. After a certain heating-up tine,
determ ned by those skilled in the art, an additiona

axi al flarthe dase afplinetal fifition’t the bart Ztis piaced seidady in starting

do T r [ | [
pvgqs%%opsgﬁ? (ﬂ'livé%gll fmo %ﬁt}lgﬁ gﬂger% it 1% @%ﬁg gﬁge&)ngﬁgt rl)tatlon its
de‘p@’ﬁm\ab druvm zmt@n isr daclwaheds i soi &hyt dte engsgystarpdgn the rotating
’;}E‘!eﬁf? B th@‘:‘ro%ironalg’s dedi &id B Mkt %eblsof AR motor, Wthh has
for ned healal force appli mai nt ai n
SHIARIE S ALER UL TR 1 T R L e
gcfgdnm’l ghodg. quality. 4 1In the case of i nert| al
friction', the bar 3 is placed simlarly in starting

posi tion and driven into rotation. Wien it is brought
i nto cdicarperatongtricoies deseribedottmviearalwall kncpwg toghoge skilled in

| shaleg l*c'l'ilgh%g}l ﬁ@t 'b@aﬁe fBe& Nl B¥r. Fﬁéf giﬂ r$1V6n only for

rotalng stﬁe rotatlona
H@a&ttaélvmowﬁ t@hféc%‘ité the HRRRtRing0h mg@ml%cbut are not

s nla@@htiazre%ﬂ thy s:lpysratir@ Hbds bl@@éeﬂcfot RolhRictiohqilng wasding according
ven

L RS e iy, giieRs R SoTRE Sonatite, MRREE Wi FRel he jmplemented.

the art and will not be described further. They have

b i L

fgglnl .g ﬁ{s@e?ﬁw oﬁfgfé? gfxgsnég ngaageg 'r%(&d g&;?ﬁ&ﬁo& %C%ordlng to the
nitventiam stanidy @ubfronh ghasp of & gowaéh@ﬁé dhe peg oharestraint part
f 5' “hidnis Fﬂoﬁ%c% dfhtﬁgh@‘bﬁ@ﬁ ¢Hdadl *’ be tHéWﬁaﬂgbVP rﬁri&ﬁo welding and

he t [ ng node
IS SRR T Ty S Hahs rs i the form of
mnd;e glvtehswpspbi‘tadhmape Iy adia?ptedl @ fliz pavenbe phlugiednitsthis case

o t t e .
s AR 1055 O, 8B ST M E il o i
f lée contagt mq@bammn@reaq asgy $1mporfotqmé1€dﬂan;geahoas insthisetage. This
I ﬂésﬁhﬁ@ Patthy @Jﬂ@fmand i snaﬁﬁg Poifns ghbiter I!h@ﬁtthe?ﬂ &% the materials
S n ven or

CFReHaR 10 et R s Dgsalicd (95 BESeok dgetice! PO fhe shape of
caste S.the flange 1. It can either be attached to the
flange 1 via a supporting and putting

It goes without saying that the restraint part 5 can be placed on the back
side of the flange 1 right at the beginning of welding or during the latter at an
extemporaneous moment. Moreover, those skilled in the art can choose not to
make it fully touch. However that may be, it appears that the preferred method
consists in placing the restraint part 5 against the back surface of the flange 1

prior to welding and holding it in place throughout this operation.

The restraint part 5 comprises a cylindrical cavity 6, which is placed in
line with the hole 2, of the flange 1. The bottom surface 6’ of this cavity acts as
an axial stop limit for the bar 3. Thus, when the bar 3 is pressed against the
flange 1, heating due to the friction engenders a plasticizing of the materials and,
due to the applied axial force, a forward movement of the bar 3 in the hole 2; this
forward movement is restricted by the stop limit of the bar 3 onto the bottom 6’
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20 into contact nechanismor act as a support to the
flange 1, as in this case. This restraint part 5 is
rigid and its nelting point is greater than that of
the materials wused in the bar 3 and/or the flange 1;
inthis case it is in steel andin the shape of a
plate 5. 25 It goes without saying that the restraint
part 5 can be placed on the back side of the flange 1
right at the beginning of welding or during the latter

at o @fle cB¥HtF BPPLANSMSe MERAb-diAEQ BYahe cAVIBSE aBbiWk k@dontain the
in the art ca%éch ose.nogl 10 rmql%e.llt Egﬁll&/ t3ouc(§;.f,[h a 1
Ho 1%, hat BRips Hhe mix of Beated aierigls of hefarepngqt the tlange 1,
mewvhietl doensiostescape. pTaciupget nectale§t camated pgrtheSwelding is then

Rt MRS GY R td A0 i PR UL O

ace t
operation. The restraint part 5 conprises a

The. ol Liegtouiil b b Sliiehlt Bessdofiied it e orkability of
t Hhe %eddiqurr@&rsaq%@nda\ﬁgla%ﬁ%|ref§trsag| pgHory éﬂ%flﬁé%fyali e restraint
?ipaﬁhﬂ%n wﬁ&mckfsedégaf the flsnger %S?%elﬂ}lﬁ@aﬁ tted vichety86f the hole 2, in
nge . eat | ue. to d Cti nde :
B BRuly by bn e BSiTigh Sy F st P aMERIC L rdding the hote
axi ahd ftoncleng atht oreatxaiot ravte e nen ehgenderbarsc®w reftdet making the
h TS ; iy
sﬁ‘%?kﬁ‘?l% Peiding BRI GRIETRDRg U B2 nahEoR sldBf the flange
cdvill préer trurentfseB 2 RisoRspOled PHRRPTLRA Kds captaciedswith the
alftvsui@Acs YT the Al 1.WEhid sibportt it 8bigiinathe hdape dofaf plate 8,
heat ed, materials of the bar 3 a%jnﬂ t.he EI ingg t1, th h
WRITREG o 415 F5ATESDA BPASAGE TSRSt rRtoqTIng By DAF dqfopRass through.
t Ahevetadi niimeasivherof hinraiesed are theseoavy those sined in the art
C . ' . T . j:
CRRU LI otk e S U8 SLIAD Bl B8 Be e
wanegilnkf) egatad en theatiantaidn of the Henga hiThy platecd iomade in steel in
f whif iddtgteby the restraint part 5 on the back side of
the flange 1, as nuch in the vicinity of the hole 2,

in the cavity 6, as on the portion of the surface of
t he fl @hgealitgus iobped oglindrécahowith1®d d2péhnt drolue Kimgeter d. The

R U s R ROOSIEE S G L8R e o
t bavitap. Bhe dimenséorsy efithe spvidy 6fare ghogenzaegerding to the thickness of
the flange 1 and the dimensions of its hole 2, according to the expected welding,
and will be fixed experimentally by those skilled in the art. By way of example,
the applicant has discovered that proper welding was obtained, for a hole
measuring 10 mm in diameter and 5 mm in thickness, with a cavity measuring 14

mm in diameter and 4 to 5 mm in thickness.

Generally, it is desirable that the diameter of the cavity is at least equal to
1.3 times the back diameter of the hole to be plugged and the depth of the cavity
is between 60% and 110% of the thickness of the hole.

Thus, the method of the invention, employing a restrain part 5 and a
support part 8, allows to ensure a counter force against the applying force of the
bar 3 against the part 1 to be plugged, which could therefore be constant, to
prevent an untimely passing of the bar 3 into the hole 2, to contain the stream of
upset metal 7, 10 of the welding, to contain the welding energy in the vicinity of
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1. In order to prevent such a phenonenon, a support

part 8 is contacted with the front surface of the

flange 1. This support part 8 is in the shape of a

plate 8, pierced in its centre by a passage recess 9,
allowing the bar 3 to pass throftigh. 15 The exact

di nensi ons of this recess 9 are chosen by those

skilled in the art according to the operating

paraneters and the desired dinensions of the upset

nethel wall, ahdahedfor tohkmitrthatdistodimgodf theepdrtsategke plugged and to

The plate 8.is made i j L5, 20 Th
ctor by Tooss RS RaPkeld ddler PRGN Gy, T

dianeter d. The depth here refers to the height of
the cyl %)BQ?_Lth\é’g !v&éidﬁgnﬁ'éé t #h8Bed, NtheSRRE tRfathBRt can ensure the
. e

cavit ) imensigns of the gavity 6 are chgsen .
ac@éﬁ%ﬁﬂi@altﬁmpﬁ@le@ rﬁfc&"ﬁe@é’t & Igetlﬁ%gqug?@eprfs%fﬁagt ﬁlg latter being
di }¥BEIsIneASo Ak tb FeuhPicEitLinitid chash, gt s hole nexpplugged.

wel ding, and will be fixed experinentally by those

skilled in the art. By way of exanple, 25 the

appl i c@he nizthodlio$ ¢y énentiphdias peopdesardiedi ingelegion to a part to be
0 , . . i . ‘
SN Lo LOM AR 0 T ot o
diznyetyne &ficallpyt oins paTicHiar t ekeln dganiuae 98 1591 yalloys. g has been
defiskABeE nidy@bvé e 918118 @6 Pbat BE the\shing hatudd ab @Bstpart to be

equal t 30.1.3 ti.nes the back di aneter..of. the hole.

¢ usesed dwdacbinnd diflEroat SetpTomues it Fnallh e Aldipt and the

6QUppor phi3%anf bé headehhchord o8 anfy dther matesial Timars fo theematerial of
od of v ; 4 . .

anpt Bortdh s ol B U FORLANS BB diBshy B ebihod

force against the applying force of the 35 bar 3

against the part 1 to be plugged, which could

therefore be constant, to prevent an untinely passing

of the bar 3 into the hole 2, to contain the stream of

upset netal 7, 10 of the welding, to contain the

wel ding energy in the vicinity of 6 the weld, and

therefore to limt the distorting of the parts to be

pl ugged and to avoid pores, indentations, cracks and

ot her bl owhol es fromform ng. Once the wel di ng has

finished, the heat treatnent can ensure the 5

nmechani cal properties of the part to be plugged are

preserved, the latter being
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machined so as to return to its initial shape, with
its hole now plugged. The nethod of the invention has
been described in relation to a part to be plugged,
made of alum niumalloy, but it goes w thout saying
that it applies to 10 any type70f alloy, in
particul ar nickel, titaniumor 1ron alloys. It has
been descri bed noreover in relation to a bar of the
same nature as the part to be plugged, but a bar of
different nature may be used615i®2$ly, t he restraint
and the support parts can b in steel or any
other material inert to the material of the part to

be Dl d. i . ' . -
mot hod. 115 7 HARAATE, PR R 8% SRR Pl p gl part (1),
fo gopanhxg eut(a@to iarfrentrser falce Ahtandly backopwfdasy 160tofcdhe part (1), in
f 1 . " . ) .
© AP SRS ) 00 RRAINIERR Kl D S 1 Bonc e,
i nderfrieton wald¢edyehhoiceer{s2)l, in dhati & ssframn pasi (G, canptieng a cavity
LB S ISP PRG0S I SR e par 1)
cyldunadgifciation weddhage, is placed on the back side of

the part (1) during friction welding. 10 2. Method
set forth inclaiml, in which the restraint (5) part

10i s conRact edMethoth sehdotthck slaihabein( Whigh ofie rbergiatr {5) part is

1), 3. t et .forth in,,one.,of clains | or 2, in
wnEenpiel S e ety Urlle a2 B e P 0t ne ol e

(2). 15 4. Method set forth in one of clains I to 3,

in which the I ndr.i . it .6 i . ) .
i anet o (cy MethpE S 5Bl RS TR FEER g BB re cavity (6) i
di plsetéin liné wittethedlode (2) and a depth of between 60%

and 110% of the thickness of the hole (2). 20 5.

15I\/lethod set forth in one of clains 1 to 4, in which the

20

25

30

restrai#t Method set forth in one of claims 1 to 3, in which the cylindrical
cavity (6) comprises a diameter (d) at least equal to 1.3 times the back diameter
of the hole (2) and a depth of between 60% and 110% of the thickness of the
hole (2).

5. Method set forth in one of claims 1 to 4, in which the restraint
part (5) comprises a plate made in steel or any other material inert to the

material of the part to be plugged.

6. Method set forth in one of claims 1 to 5, in which a support part
(8) is placed on the front side of the part (1) during friction welding.

7. Method set forth in claim 6, in which the support part (8) is
contacted with the front surface (1°) of the part (1).

8. Method set forth in one of claims 6 or 7, in which the support part
(8) comprises a recess (9) for the bar (3) to pass through.



part (5) conprises a plate nmade in steel or any other
material inert to the material of the part to be
pl ugged. 25 6. Method set forth in one of clains 1 to
5, in which a support part (8) is placed on the front
side of the part (1) during fri§tion wel di ng. 7.
Met hod set forth in claim®6, in"which the support part
(8) is contacted with the front surface (I') of the
part (1). 30 8. Method set forth in one of claims 6 or
7, in ch t r
(9) fo\rl\mf he b@?t@?&??&rggysf)?%g)ﬁlaﬁﬂ% t'osise%&/gv}{]&‘?ﬂl%ssupport part
f or(Bh compoises aplatk anads i® steel ®r any qmﬂ:rcmateml supplorthe material of
par a plate made in steel or any other
natté?%%tls%e ng%é:q he material of the part to be
pI ugged. 5 10. Method set forth in one of claims 1 to

in r{..( 0 L urg nj .
aI | oy, mfocnl C S}Rﬂ éettafél}ﬂl}ﬁ%o(?@% rgﬁfm%%. ?Ltﬁ?’ g#‘l{g?n(:h the part (1)
I eSONFIITSES paraﬂur(lﬁjlummlkoyf, of nidkeh tphnigmmet dbmg et hod
for a hole, set forth in one of clains 1 to 10, the
restraint part conprising a plate 10 conprising a
cylindrildal déeidfya (S)raintDartss infa ﬁidti@mtpla'g Meldﬁlgtmethod for a

5 I 11, ich th t '

or nfeert B0 ih B Tabe b Ty R ER BB R pePelRi o plat
10 of cbhqusmgatpluhxdncablcagig}e&). 15 13. Use of a support

part (8) in a friction plug welding nmethod for a

hole, set forth in clains 1 to 10, the support part
corrpri silﬁg ausbatfei m’sﬁfamepah)(S) setrfochsis c(lQi)n 120inlvhich the plate

tUrs]gs %1 osfugtggl Idésgﬁf(’%@? laa{ea}al '@l tg]F: Iﬁﬁtte&a \M? tﬁg part to be
inphtggbd the material of the part to be pl ugged.

15
13. Use of a support part (8) in a friction plug welding method for a
hole, set forth in claims 1 to 10, the support part comprising a plate pierced by
arecess (9).
20 14.  Use of a support (8) set forth in claim 13, in which the plate is

made of steel or any other material inert to the material of the part to be

plugged.



