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1 FRICTI ON PLUG VWELDI 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 relates to

a friction plug welding nethod,; for a hole in a netal

part. Friction plug welding is used for plugging hol es

in a nmetal part, generally circular holes energing
fromboth sides of the part, frustoconical or 10

CY FRIETION PLUGRAREDING MIPHONIFOR ASROLHRT A MEFAL PART,
desired to limt the loss o nmec

Char boLISH OF ARESTRAINISHART AN AcSHBRARFIRNG PART FOR

characteristics of IMP ENMENTING TREE METHOIME pl uggi ng
area of the hole. A nmetal bar, generally of the sane

nature as the material formng the 15 part, is

rot at ed &hel investiohad]atesntdes ftibiforaphigowelfing mitthodyrfor a hole in a
fa %@ % to the hole to be plugged, the part

c { R g the latter remaining i mobile. The

frictions between the bar and the wall of the hole of

the part : ' f..b Al .
pl asti Ci lzlﬁ,ng i Wéﬁgﬁkg&r@ ' h‘ggrelgo?&it E)?%gaésn?ﬁ ilgz'lfc:)srw{ls]e?1 meta? part,
Tvsngliyagisculpe hplesreygergimg fom diotte sisfes tafethparagt, frystoconical or
t n&?&fc%l' ﬁleﬁlatpt@. ?’ﬂ@hl{é&ddh?hlﬁéﬂ \ﬁlt?éi% itl i_B?ieEﬁfE‘& té"Pinl‘Fi@Qﬁ‘e loss of
si de ,of .t he par o return the par o |ts original . .

S Hagsbanigal ehhgcteristies yithdgtrct i the mrshamigel dffrperistios of the
medrigingll garg fin tiavplggingnged efperiaieire, such as 25

alum nium al |l oys, notably of thickness |less than 12

mm in the first stages of nelting the bar and the

part, thé setiddary gererally ofrthesanarmtaf ashthenmtitariahlforming the

e ' f W i &:.S0f i

¢ Q5 S EStatel antiherl 2 hndd he th, of ' i3 i, o he hole to be

t Fuggsdathe parbrontaining the lattperempiniagdppnokite.t o t he bar

in the direction of the part can not be reduced

qui ckl y_.engugh at the tinme of a |oss of Origidity

'n t he ér fCUons bskwosn (e bionad dicowal of thecheld of thé part cause

pil‘ﬁ:?ﬁh@ of ﬂagﬂﬂt ﬁﬁﬁ?ré}aldﬁlﬁlastthﬁziﬁ@ﬂ’ﬁan \?Bﬁép\@iﬂéi&?‘ 1{@?‘5021@1 phase. Two

perf.ormed but, wi exgessiye pengtrati og. o0 e, bar

TR0 PR forniy 94 Lo SRR A PR b sBiceR bo BERLF the bar and

bitbevpede snicachsede 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 nmethod is normal |y avoipded for al um ni um

all oys, notably for thickness of |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

f ace ofThehneveasidn pioposdsitolovarcomethesmalcomeermbndear i s
inserted into the hole, onits front side, to be

friction welded, characterised in that a restraint

part, doibisivewgthe maention relates ;ﬁo acleigtion plug wedding shetbod for a
Z%g%@ﬁ]aﬁg)?gﬁgpeﬁﬁ ;tq;seﬁl'iﬂpggétiltocéhgkrﬂ’t%l facd Qnd gnbatc fa ¢ 8?1 %he part, in
su"%kénlafa ffﬁéﬂ%frlt metplber g dRsarisd e éﬁ"egloﬂf‘arfm &§) Hemtyside, to be
ttfnatlélﬁ iveélded, bhaiﬁcwﬁls@ﬂ gy thet Bo@strdiat part, Rohe risﬁ\n% a cavity, is

B

|ntend tolimt the extent of its rights to that 15

sol e agm‘)aﬁi’ﬁtg'e%sl 1%}:&*?}?5& %%13&&9?1{ ﬁ{caftr&ift ds‘ic?c 5Pfhe part.

use, for Shent riction p
net hod of a restralnt part and a support part. 20 The

' nvent pg 1%!:&16?1%&5&@@8?&&9&“@8{& er AR d{‘gl#gr\?eldlnrﬁ mc{hod for a

% OWI ng description
¢ Releit Rodengso G W@Rigm Aoy, et Bjetvgngine, fartdi goes without

t @a)t'lhg thel thef agplicant 9¢LRONnt B HENETR! &aesest it9Rights to that
el enents inplenented in the net ag

el\(/sy of ;the main
aé‘& ARPHE*Y t he i nvention. 25 The net hod of t he
i nvention appl|estoametal part, here a flange in a

t ur bOJ %qu%{g?onlflﬂﬁdr%g%sl & H{yh \%95&18%@%18 % 5 Ligtion plug

hw @egmhodtof@freﬁmmfdpanmnd afsuaopglet past.t o be pl ugged,
whi | e keepi ng nechani cal properties close to those of
t he baihc materlallgl En order to be re-drilled, once

pl uggednediBvertigs will beppderstogddsster vaingrthe fellowing description of
héice préferfedi einbodirpémd oVvethei p@thRE he€ordingi96dthe 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 tp be plugged, extends
generally along an axis 35 perpendicular to the
surface of the part, preferably along the sane axis
along whi ch the original hole extended. Thus, the

R 86 F&.q'lc%i" il %ﬂﬁld?it:?lt &efrﬂﬁb@odléalg’w{%}qlb 'Hlﬁ‘l%?s‘ilmg tHe volume

ren er |t ‘cy ric rust oconi cal

CrﬂW@‘FﬁfﬁW@ volunme of matter renoved. The hole 2
is here frustoconical i n shape. Its portl on of maxi rrum
di anet face be con§| der e

on.a
5" e Theohle 2 deid fseopacd i shabe s Rprtipy of powimum diameter
oflymgnomurfade a\r}mlemll;bertgmemetdfdeasbamkfrémcﬁca1 offthé ﬂange 1 and

bl Wi o Rl el ot e 000 SN G5 4RI 1
an axis 4, is rotated around its axis 4 and |sf1?
”1' gg: qu Ylﬁ:'agglgh?ﬁnﬂﬁg w& ﬁ‘% T‘Bﬂm?lh £ ﬂ%ﬂa}’ecgjr 9" Qfere made of
oﬁlﬂﬁm@ém ahoynextpeding elong ﬂ@%ﬁc&nlscwtatﬁ amapbxts axis 4 and is
WHBigBoh @Rﬂﬂed Qﬁfd@?ﬂmﬁnt(ﬁ’ d derPforéd)8n BEi@ pRasel B the flange 1.

hod ¢ ement ed accor.di n varj ous
Hﬁr\aﬁs NBW&S%F‘&} e&?d&rapﬂgi;%toaowa'em(ﬂ&m éhose taper
d!oh\eeporidsl tot ﬂhaﬂof tlmr hdale modéuﬁmﬂfrbcﬁ@an b ﬁﬁpleﬁiented according to
i (E P St S(t)(?fﬂgn on% 8l en friction”
L LS persliie odd, RoBiFfuoshuihe s b RoREEdiEN 8 "y
t fmfa\mbﬂe showhaslidnartial frictionder to deterni ne the exact
position of the contact between both, the flange 1

remai ning fixed throughout the nethod. The bar 3 is
moved dBdetimagey, a firgriaga eonsists undepprpesidiressuae, inwontacting

t hﬁe Bé‘lcﬁ aﬁﬁ tﬁé‘ %aﬂqaff thé‘éﬂggc did Brdep?o ‘dét‘é ir#é’th@fex«ta&eposmon of the

(0]
Tiagtact kel bk, dte (e remayiing, fried (Brauenaat tie method. The
dibamet & m(ﬁ/edrmﬁcﬁﬁ glyha@si@hits hkis ROPEIRAdRUIAN® el Bice of the

2 bl 06 0L 985 A Sl LB B By’ SRR nange 1

t Adwispthe 120111@10@ thhdac Snwithtthp sriallestrdibasterie émserted through the
%B B B?ﬁ)c ﬁ@l% ??/’ith%hb DigeRt8ndt&, kheh theHat'3"Y moved until the
sition,
stocomcal 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 areontacted and heat ed
mutual Iy 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,

i ol #Biihe Shst 9P eltel ifkon' vink ot p2ed plipdh starting
dpasitionTard rdotvani into oftatibe. Béhensitiis blevghteimdo ewntast irbtation, its

' trot%h Rat dﬁ¥ﬁ1’§ @Joltc}i' fﬁ”dé&hﬁcl?ec% sbotthgt ﬁ} %ﬁ&@g @I&E& in the rotating

e en S on | eration
wéiiﬁtﬁma voe the gotgsionalspeedi and; e mértbﬁ mgeesof rhfnmo or, which has

p%&ﬂﬁ?@md\/‘ﬁké& préiody ;yaﬁs fdib"sﬁﬁltélf)% ItRe WldiRY B8 3hN@E “driven

35 after the rotation of bar 3 'has stopped, to ensure
gﬂal%l‘ﬁpﬁquallty 4 In the case of “inertial
frlctlon the bar 3 is placed S|mlarly|n starting

Do e b e Bl e ST kopig hobgre skilled in
i shaleot Latndhadll Bot ﬁ)baﬂeﬂchlbeénﬁlrtjmr slﬂ"d’xeydham bben given only for
|r 2[21?%1#212107 Mﬁ%ﬁb?@ a@ﬂ&%@ thg\t}ﬁhkﬁ%pﬁldlééSg%eaﬂqueglﬁglﬁ,dbut are not
s limigatpiecot tlsagswratirxg wiods ichaseadfair holth &istisindplug veelding according
t A& theOink ¥Bion. FTHeet LRRL oﬂ'i'éF’S eryﬂﬁ e@tvﬂﬁgh ﬂ?gfgtsbe implemented.

descri bed above are wel t ose S
the art and will not be descrlbed further They have

been giiespertivy dfahe l@;ob%ﬂ bﬁéﬂaﬁh?%ﬁo@@rﬂg@%ﬁéthbﬁ actcogdrnég to the
n nv

ndtventiof fapdh it ST RS le Prigt AELIRRBLBR tiseio! Horataint part
f 5| sthichisptangacted dmﬂgthadmokd’m&gl Ptod thé ﬁlangw%?pnonto welding and
T r iL.ch m

P e A B RS Ay 5 v e oo
rTﬁﬂ.‘é glvmesumombwhaee: slrapierig adaptetdo the partvterhel ploggedyridshis case
OWfe flARYE 1 NR%EN ‘?ﬁth% Ee Eftzhé}{ed&%tthé T‘lﬁgg‘ vﬁzs]?ﬁﬁﬁgoﬁ]&gaand putting

t t I's contacte
{ inta cpnizst nt?r afllsé‘h@é a@;t AR SYPPIS twsh@jiflﬁgg%rldas it thig|case. This

| fespladiteparh 5du gigidltanﬂhtssm@nﬁfgaﬁdlﬁﬂls githfer QA1 ik OF the materials
CRicLIh 8 Kl 3 b ordhe Kings, F i BisB0g rL SR tec] Wi i e shape of a
ca@éGSt he 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
cxtemporaneous 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 t han that of
the materials wused in the bar and/ or the flange 1,
inthis case it is in steel ané in 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

ht at the heginning of weldi,ng or durin | atter
atO% he cavitefpl %h@m@ rtgﬁeﬁp deﬁya?@gme CQ‘Hg’sé aﬁk § te gontain the
| Wvélﬁ&nﬁ{ Ehzftml@ﬂ@sﬁu{]@f héfted ffﬁt&ﬁ]e{li tOE the b’artpm?d]of the flange 1,
r a appear s p r
AR agin bplTebeatsy. o ARREE I d) pleffed® B! el Welding is then
agantmhed iretheaakity 6 dmalomoddd déwen i dheglattdr. 30 prior to

wel ding and holding it in place throughout this

operation. The restraint part 5 conprises
cyl i ndrliheatotating of; the, baxt uhtheshq:lba?c@ssqcmted wnth thiet workability of

t hﬁe W]Sll’%ﬂﬁi&ﬁﬂ@ a‘}lha\ﬂﬂﬁ tl]Ic ryﬁﬁnﬁgtﬂl%ﬁoﬁr Tﬁlﬁﬁd%}/ He restraint

hi's cavi
3 patthyon f\hﬁé?@cl(fﬁéd%af ﬂ@ ﬂ@,n&ﬁ bs%ﬁe@luﬁb an ihe vicieitpsf the hole 2, in

f ltR@@gvity 6heabh Mk ﬁélﬁlotncbffthé sﬁfﬂa@é bP&eeﬂllﬁfg%dﬁélﬁr@undmg the hole
Iast|C|2|n eri al.s an to the

P ahd fgee Sheo PSR THavE do SR JingeRESTLA Scsy FHTd making the
hoizc&kﬁblet\helslmg nmateials tmmwmlnhg itlse bas3 rorcthedrdnt sidveof the flange

t ont, of the
218 4 eI 5 RO R or . el e
al mwfaccmft ﬁ]lenﬂartg lv\Ehm supportt part oisi mgthehﬁarplexofoa plate 8,
t: t |
AFRERCOTELE S LA PR el Dol 15 O Py poss troush
W%ﬁtr@meélsméno Buﬁtrafpeﬁéc? iaFe tch@se@abyttbose ahd ed in the art
C%@b&@ln@\ﬁ@ tlhé,n obEﬁu'ngt]Se&ﬁmeférsT Hﬁd rtRE Qfebﬁ‘éﬁ ﬁfm&ﬁlﬁoxﬁabf @he upset

WAriRRA SR R She e Afiiee FBngs i AS Plfie i ignade n steel in

f yhitithdtegcdoy the restraint part 5 on the back side of

the flange 1, as nmuch in the vicinity of the hole 2,

in the cavity 6, as on the portion of the surface of

the fl a"ﬂlgecahfle/uﬁrledm‘e ryhintddcdloivdatil@ deptinch and ahdiagneter d. The

ng%)fheﬁélreaﬂefﬁrs Qﬁrﬂéﬁ ﬁel\%gf"gf ﬁ{égﬁgﬂl?l%r @s[h?&i{ S&sﬁt&t@g tthe - shape of the

O rise
tﬁévvéhﬁ Fhe dhymepgiops ghth Cs‘iad’éthﬁ aerhosem agrording to thet ickness 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,
all ow ng the bar 3 to pass through. 15 The exact

di nensi ons of this recess 9 are chosen by those
skilled in the art according to the operating

t [ f th t
rabamelg and Bkahn 16 AT Tot RGBT B Por PG plugeed and to
Theojd pdres Sindentatidas,icrackseald dtiier Hlbwholes dtcan dermiag. The
cavity 6 is here cylindrical, with a depth h and a

dianeter d. The depth here refers to the height of
t he cylOmaerthehveldisgnkas tfutished; hibies bagle tsatmens can ensure the

¢
g??é%&r}%mﬁ:al pi‘@;t)&%hg?%?' tﬁ@?a@ too$ be PE%GHZ\%IS eﬁfi r@é@slﬁ@ latter being
dirpaahinesheo @ to retummdpatsanitial shang withiiss hele nexplvgsed.

wel ding, and will be fixed experinmentally by those

skill the. art,., By wa f examml e, .,25 .t he, .
Sool | cEhg et B i, vahfiom Bes BRan Bescribed;iheltion to a part to be
ol;ﬂwg’gmld mdde ofahmhieiuniadsy bogit idbeswithoudi sagizigethatidapplies to

aitBe b BhalS: ncBtidyfe oA, (JERRRL R 15 i has been
delsseriide mdreovarhinn dilaimet ¢o aobart bé thansatng natust as dhstpart to be

C Pifiged gggggﬂa drﬁfegt e iy b TBE iRl R Polint and the

Gewm paitg % ba made Hn @t@@b@g agy ather m@teelal mﬂrs to theematerial of
mﬁ@g&h 96 be bRuddRde 4 e lp?éfﬁérﬁb(ﬁ&Qc@ndﬁ@ﬁf 8f theRAtthoa.

a support part 8, lows to ensure a counter
force agai nst 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 type of alloy, in particular
nickel, titaniumor iron alloys. It has been

descri bed noreover in relation to a bar of the sane

nature as the part to be pm but a bar of

different nature may be used |1y, the restraint

and the support parts can be nmade in steel or any

ot her ter ' r

o ugge ! Wctlpﬁgglhﬁp\?elﬁﬂ% R géérng hal& 9 h9) RR"d plfal part (1),
rmlphnmg Q8 gniclaafrvet aurfarqeu df'} and plhagk mrfam@l neohdee part (1), in
Q:ghleh fa%%atgo%)al hzb{agm%t lpgg, &hno tHPﬁBle” )oeﬁtlerﬁ&u side, to

ront, surtace surfagce

detfrctipn weldsd,pharpotarisest ux th@haweﬁéalat p@ér( kypmlglsmg a cavity
' '66)9 lid 9icb@bﬁ th&8adlobide 02the Pdit { H)durim@frictiotevelimg. be

friction welded, characterised in that a restraint
part (5), conprising a cavity (6), is placed on the
back si2de ofMéthed pst tfofth) indulaimgl f iri ethicln thelrdstegint 25) part is

(SR ich e Back e R R e ur T ace (1 )
of the part (1). 3. Method set forth in one of clains

1or 23 Mét?g %Qﬁg&qlvin]\%m{ﬁ clafins lcﬁcﬁqn'v[}‘hlkh'?ﬁ? cavity (6) is

vvlththe ho d set ort I'n on
cipdaced 11 ling "Slthﬁhﬁhﬂﬁéﬂ)the cavity (6) is cylindrical
in shape. 5. Method set forth in claim4, in which the

i ndrji cal i d
st doual Mohed ot F B BEERITH drigtorinoviehdi spdty (6) i

2@yliddriealdn 3haigpt h of betvveen 60% and 110% of the

t hi ckness of the hole (2). 6. Method set forth in one

of clainms | to 5, in which the restraint part (5)

conpri $es aMithoe seaderthninstlemh 4rinawhiakt ter cphmdridahlcavity (6)

| Q8htprisQs bfarBlef (Rt 1885t L08R RS thifes¥hie Matl@Ueneter of the hole
(2) and a depth of between 60% and 110% of the thickness of the hole (2).

6. Method set forth in one of claims 1 to 5, 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.

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

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

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

10.  Method set forth in one of claims 7 to 9, in which the support part
(8) comprises a plate made in steel or any other material inert to the material of
the part to be plugged.
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25 7. Method set forth in one of clains 1 to 6, in

whi ch a support part (8) 1is placed on the front side

of the part (1) during friction welding. 8 Method set

forth in claim7, in which the support part (8) is 30
contacted wth the front surface (1') of the part (1).

9. Method set forth in one of clains 7 or 8, in which

the support part (8) conprises a recess (9) for the

bar (3) to pass through. 35 10. Method set forth in

one of clainms 7 to 9, in which the support part (8)

conpri slgs a Mkthbd seaderthrinséeebf efaimsyl ob O imavieich ahe part (1)

' t to th terial,of th t .to be pl d. 8
1 oMyt an AR IGY: BRRICkeD an aeR10. i n
which the part (1) conprises an alum nium all oy, of
i kel 1ot itani . _ L 4
(47| R el i 18 Rk 1 Yl method for o
hdiode, sgatfortdr imone andagns gl i b, the; eestraint pagt comprising a plate
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15.  Use of a support (8) set forth in claim 14, in which the plate is
made of steel or any other material inert to the material of the part to be plugged.



