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Conmponent Joi ning The present invention relates to

conponent joining. In particular, but not exclusively,
weedsditoent s of the invention relate to a duct PCEGBR@81000729

for securing to a.conponent and to a jointed

arrangenment conprising first fand second ductile sheets

secured together. Enogl Qfoiti®d Nvention al so

relate to a nethod for—égﬁgéﬁhg—a—fféét ducti |l e sheet

to a second ductile sheet. It is desirable to be able

to secure_ductil e_sheet.s together such that their ._.

oo T GliRhl SriRERl R SUTAIYe S L diindd foining. 1n
paheidutail e sheet sndefi rxdukivailit, asdbblienents of the

,often a requjrenent that one of the ductile sheets,
igkeehingy 2R13ER dover IpFhiée pPledent SfoF fisgcuring to a

cSHPEAEREVELE RE GOMRANANS DA R 1dend! aPBst and
of "the outer surface of the cover plate. Referring to

sepgnd1ducead enettivst of ssesued ngodathere Simbmdsiments of the
1&22?%{%@@ Itafo_l[é or rPeIEi&-E'floowl:gt 3 Salte%h%%e f‘o%’e'sdeecq,l u%§f eal. Neirst

et we I'S used t0 secure two
debeels dh2etl4ot agechend Howevee, shekding is a conpl ex
operatign requiring specialis equi pnent. Heat |
crealbd 5y &%?Hfﬁﬁg‘éaﬁoal 8% aﬁgﬁoﬁ%o t ABCHEet iqa%@ﬁeeet gheets
tddethdrandpsehbky @hd est r‘e'%%'e"ct'i[%egﬁ?énéé OREd | §8nerally
and, furthernore, the resultant welded joint is o
ppepraAeAnl avanivhgrebat tiive diwdtiillee sSirads defing a T-Joint,
laﬁanrt]:%ter%e eS‘SB:fEEe%{an?S%Snplli%?' er'?‘gOtth rt @ﬁgogfoft e.ductile
Securing dutt Pre“sheet s 9oge er toforma T-joint is
shBews, i wHHidh ®Ray latvd has et bodera pletent | ppebantdb a flat

is located in an aperture in an anchor plate 18, and
SBﬁSB%?téﬂéﬁhsnafQQW?QQﬁ¥ﬁﬁiBﬁoﬁﬁFtiégaﬁ?%%%uFEBtR}%Pe of

tR8VeL:BLake2Q-HSbRrgchir eaded Lagteners 22. In order
to ensure that the cover plate 20 presents a fl at

sur f Beéercougt rsuRkgapert upse 2thest & femawsdinian ductile
sflggts together to form a T-joint is to use a welded joint
in which a fillet weld 10 is used to secure two ductile
sheets 12, 14 together. However, welding is a: complex
operation requiring specialised equipment. Heat created by
welding can also distort the ductile sheets 12, 14 and
possibly affect their material properties and, furthermore,
the resultant welded joint is permanent meaning that the
ductile sheets 12, 14 cannot be easily disassembled.
Another method of securing ductile sheets together to
form a T-joint is shown in Fig. 2. In this method, a
retention bar 16 is located in an aperture in an anchor
plate 18, and opposite ends of the retention bar 16 are
secured to a cover plate 20 using threaded fasteners 22. In
order to ensure that the cover plate 20 presents a flat
surface, countersunk apertures 24 must be formed in the
cover plate 20. This method has a number of disadvantages.

For example, the cover plate 20 must be sufficiently thick
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cover plate 20. This method has a nunber of

di sadvant ages. For exanple, the cover plate 20 nust be
wa@goBitcioent | y t hi ckt o acconmpdat e t he heads of P€TI6B2008/000729

countersunk threaded fasteners 22, and this adds cost

and weight to the resultant Foint Count er sunk

&p%é%ﬁo&%@S{hge forged L thﬁe00§%&n@e§fs%r§p Btaded

hi's additi onal operation requires additional tooling,
faduﬁnammreasjngan@stthnd IeQGStlqestThendquGQQMEnttO the
and_t hr eaded fasten rs 22

t
e o B 1 (P ens aik cRRE e 2pE rp Ayl pe fgrmed in

tHd NBovénobhateprehl efd stihat ahetiehadt operbarolb wafuires
di stort durlng tightening of the threaded fasteners 22
addﬂl‘%lc?mﬂ} (- eREHEd or EIBE dBSFPABLES! OBE ABKe GGy The

fgéﬁéﬁgrﬁggegﬁgtndy@”éﬂhEtﬂieadéﬂnfastgn@@bcazt@%d the

“abovenent i oned sadvant ages are reduced. According to
r@ml’camrecbanf lehepreseds ignant i 'vdighherad sgseobldedime.

P SRR DO PR et o earons

duﬂmﬂgﬂk&gﬁﬂbﬂﬁmét@fetﬁ@rtﬁﬁé&ﬂé@lﬁhétéﬂéfﬁdmm f ast ener
the fastener engaging a _threaded nut to secure the

ductﬁquQHé@ttﬁﬁrﬁﬁ@x@bﬁﬁ%n%%%lrﬁﬁ%$e R % HoteifFe form a
jeN88tq i ngl Hggé?ﬁeﬁgforﬁggﬁ%gregiOnTlfbfﬁtCh the which the

aperture Is i ned’ whereby the defornabie region is
alefonembl enedt dbfadhenprame afetheddeedi | e sheet

durj%ﬁkéiggtgﬂgg of t he thr%adgg féﬁ§eg&£e§8n§e #ﬁ&éntlon,

t he eihgsgonponent onponen

thdéed ugde proedess |sn j/\zhizﬁ,:tlfbd her deheemnaht e coaprds iak taheflrst
first ductile sheet is received follow ng tightening
aeRtile PRPESCHT adt cFRTPTRFRocuMBSEREN 73T dERr dluctile

siRAGet RﬂciﬁaeﬁeC%HP ihershegdy. PBeebekabby the threaded

- conponent 1 ncludes a passage, extending fromthe
fasioessr f oher Eestenay enphpeaded shawkeded trhd thor esrfagre the

dugﬁifgegheet to the component, wherein the ductile sheet
includes a deformable region in which the aperture is
defined whereby the deformable region is deformable out of
the plane of the ductile sheet during tightening of the
threaded fastener to secure the ductile sheet to the
component.

The component may include a recess in which the
deformable region of the first ductile sheet is received
following tightening of the threaded fastener to secure the
first ductile sheet to the second ductile sheet

Preferably the component includes a passage, extending
from the recess for receiving a threaded shank of the
threaded fastener.

The passage'may include a nut receiving portion for
receiving the threaded nut in which the threaded shank of
the threaded fastener is locatable to thereby secure the

first ductile sheet to the component.
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The passage may include a nut receiving portion for

recei ving the threaded nut in which the threaded shank
wo@RooBherothr eaded fastener is |ocatable to there@lGB2008/000729

secure the first ductile sheet to the conponent. The

nut receiving portion may i nélude an anti-rotation

regian. WALCh LS 0neRgbLe LOcR! FuENtntatald o Undfiotation

thre uring atron o he t hread ank of
rddieon hreladel f ast enpereblati ve t prefenthr esdedimat . of the

The ed f th b d to,defi h
e e P IS R AR BE SRS ARE A b ene
threddle favesky dirgeied o ojlestilonsadeddeht ne the

anti-rotation region. The conponent nay incl ude i
aperthe e’8998Hs PANLNE IRASEFHASC WY t1° t RePPKRAr fioy define the

aéﬂf{%?ﬁ%kfgﬂjﬁéﬁkeﬂs 9 PRI | peathsed debeeMidPoMinclude

e second ductil e sheet.” Preferably the Conmponent
inwetdide s da regt edet pred egt hempetowdehing tbeatawt - Fotation
~an aperture of the threaded nut to retain the nut in

e hut receiving portion prior to insertion of the

t hr emgled sbapénehtt haahr eadeddeastgrartinrd tdebstantially
aperture of the threaded nut, . Preferably the nut

aGEAGEH nFhreiber {BWAFIpY aHHAE Shit PEPIERE 1406 t fiPe PeTMLL
1? aif@é&rﬁ@?@fﬂaayénb¥ftBﬁet%é8§§§ddﬁgéffeoghégg.

readed fastener during tightening rotation of the
t hr eewdefefalst gnethe Predmpaidyt t hendludes dust i et sheetaining

i ncl udes .at | east on cating_ recess.and th
Mehripon %ﬁ%ﬁuﬁ%dggcggakggsfjbn%ncgﬁﬁﬁﬁﬁﬁﬁa?g IF5€at igraded
np¥ of §CtéoainPretenakl ¥ nt heeC onporetie g dd dgdiec fat mofor to
a second ductile sheet to which the first ductile

ingretiem2 of130he| $hyeadedd, shtiRf ePh thHee f Ehgeadisct | fastener
1 Sind S BFULE BLocfesnedfecaloppe second duct o

ductPrefshalely arlee gemér atélyaining member is displaceable
out of the aperture of the threaded nut by the threaded
shank of the threaded fastener during tightening rotation
of the threaded fastener.

Preferably the first ductile sheet includes at least
one locating recess and the component includes at least one
complementary locating ﬁrojection.

Preferably the component is in the form of a second
ductile sheet to which the first ductile sheet (32, 132) is
secured, wherein the first ductile sheet is secured along
an edge of the second ductile sheet such that the planes of
the first ‘and gsecond ductile sheets are generally
perpeﬁdicular.

Preferably the aperture in the first ductile sheet is
defined substantially centrally in the deformable region.

The aperture may be defined by an annular member.

The deformable region may comprises a plurality of

deformable ribs extending between the ductile sheet and the
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perpendicular . Preferably the aperture in the first
ductile sheet is defined substantially centrally in

wao besdefoor mabl e regi on. The aperture nmay be dePCTI6820®$/000729
an annul ar nmenber. The deformabl e regi on may conprises
a plurality of deformable ribs extending between the

aﬁ%ﬁi.égmggﬁgé @gdaﬂgﬁggPukﬁ% gg fgrt eﬁ%@&oghitga$ble its
annular nenber an able I'Ts derormation out of the
degff aren tofort heuducid | ehehedtardurdhg thieghtweri ige okhelkee during.

threaded fastener. Preferaply the deformable ribs are
t*rgﬂ"tteﬁé“?%r o‘f %p@%%‘?‘éﬁ%ep%%?%?%bl e ribs may be of
genesd #3418l § CaAlhOr gepichabpienf +oysatden. ifr ekeeabkyrm of

there is provided a nethod for securing a first .
serkes | eTshedefgranglan rddge Wy dPseebndcageelily dirddical or

s%ﬁi‘l t{lﬁnﬂ.%ﬂe&t?&nt he first and second ductil e sheets

eneral 'y perpendicular, the first ductile sheet
i nclkuck feyrabbef ahewkl els egronidedwhi cretdrmodpéorursedusring a

defined, the thod conprising |ocating a threaded.
EFosh e‘ﬁ%‘?tjrr]etﬁ eﬁﬁe?ﬁﬁ?@ ﬁﬁ‘deggﬁsp g Zengat &én@u%fljt%esmet
with eaged pashenerom thed Ehvgadechd o@aionen aficthee sheets
second ductile sheet, and rotating the threaded

gene¥ehey PETPREHLeRLPE . sidie thifst | gHEBALRg Sh&et | rcluding
o] a t ener. .0k r f I i~

2 P EBFRRIEC LISt ST RO AR ERRaAthY B2 SEIRHRN the

metehveds cefipneding thecsetomd a@ucthtendddetfasaeer in the

met hod may conprise rotating the threaded, fastener to
et oe | Becl PR RaBre SRt o Fh S bR | ffstener
with eaded Lagkenaommt g sabstigat kabbydcgplcdnare WHdet, and

the plane of the first ductile sheet follow ng
refed ot it ofthrieadest ofpEbraSFegi®n. LIFE Gkt Héd REgh that

- GOIBLA By O B R e L asanta oL OUIb R che
deformable region out of the plane of the first ductile
sheet and into a recess defined in the second ductile
sheet. ‘

The method may comprise rotating the threaded fastener
to deform the deformable region such that a f@ad of the
threaded fastener may be substantially coplanar with the
plane of the first ductile sheet following deformation of
the deformable region.

The method may comprise rotating the threaded fastener
to deform tﬁe deformable region such that a head of the
threaded fastener may extend partially into the recess in
the second ductile sheet following deformation of the
deformable region.

Embodiments of the present invention will now be
described by way of example only and with reference to the
accompanying drawings, in which:-

Fig. 3 is a diagrammatic perspectiéé view of a jointed

arrangement;
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threaded fastener may extend partially into the recess
in the second ductile sheet foll ow ng defornmation of
wa b@sdefoor mabl e regi on. Enbodi ments of the preBeNGB2008/000729
invention will now be described by way of exanple only
\fmd with reference to the actonpanying drawi ngs, in
ich: - Fig. | sz a_diaghamptl c | v 1@uy Of
j oi %F{]lg(? 'ar?aﬁggm%t agglléi gé, ﬁetarlnddgggfgﬁ%{r:;{ﬁer fliSTof the
jongft?camrgtarrgamemms off Rike j30i nted arrangenent of Fig.
; Fi.g. is a diagrammati ¢ plan_view of fi .
dctiite dhelt Bf SLRELPOTREGE AP gORto bt “HEgEsts ugtile
sheet il .tht i1 AHAMRidnertd de Wity of3 asezond
ductile sheet of the jointed arrangenent of Figs. 3 to |
5, Figl- & i%s am ‘éh?%?@@ﬂa*éjr%g?hﬁ%ai’#@va@waoise%é’lnld gfactile
sht(?réet ¢ rgkfedﬁirr?élgf"?fgar@e dfS o8 plye; Fih 9; 185 a
ilagrammatic view of part” of a alternative second
ductdile sheet dwreabandedrdhegvaniiat htedianr gt of the
ic of. an alternative

-, Fig. 10 is a diagra vi.g
jﬁld}q:lﬁdéda%:ral'réﬁ?d% 9% et n?gwtche5 ‘al ternati ve second

ductpice, shept 9fqFhgrafimatasdvieg. oflpbstaof a alternative
di agrammatic plan view of an alternative first ducti]e
segwet . FRMSFFIRg tBRERE dr BAFngs 3Dt hefd HRETdWiE a Jointed

a]%%{r[ieerger@g,rangenent 30 in which a first ductile sheet
IS  secured to a conponent 34 in the formof a

secdhidy ducitd | e ssheet d36grFnmaticstviget ¢ steetal3ermptive
. secured along an edge 38 of .the second ' et
J ot *sulfitd at Jr%%%é%ﬂl%e p%aenesg;g%%%a%ggY gecond
dude fd rsteanoseeond ducinde sheets 32, 36 are

general l'y perpendicular. The resulting joint thereb ,

def iFiedl- bbt weEn at KEL ITHIMHAE SV HEEt Ple 3dhertiSrnative

first ductile sheet.

Referring to the drawings, there is shown a jointed
arrangement 30 in which a first ductile sheet 32 is secured
to a component 34 in the form of a second ductile sheet 36.
The first ductile sheet 32 is secured along an edge 38 of
the second ductile sheet 36 in such a way that respective
planes X-X and Y-Y of the first and second ductile sheets
32, 36 are generally perpendicular. The resulting joint
thereby defined between the first and second ductile sheets
32, 36 is a T-joint.

The first ductile sheet 32 includes a deformable
region 42 in substantially the centre of which is located
an aperture 40. The deformable region 42 generally
comprises a plurality of deformable ribs 44 extending

between the first ductile sheet 32 and the aperture 40

‘which is defined by a generally annular ring member 46. In

the embodiment illustrated in Fig. 6, the deformable ribs
44 are in the form of spokes 48. The deformable ribs 44 and

the annular member 46 defining the aperture 40 are formed
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32, 36 is a T-joint. The first ductile sheet 32

i ncl udes a deformable region 42 in substantially the
weeesneroof which is |ocated an aperture 40. TheCT/GB2008/000729

def ormabl e region 42 generally conprises a plurality

gf deformabl e ribs 44 extend?ng between the first

u . Shee e Ure [ I S I n ;
bybygéﬁégﬁégal%gf anﬁfu&([jaagr@r inﬁg%%r%’&er égg&{hl t?}lli]? hzflqgﬂ fctile
sheehodBagnt fokl uskampid iy Fighanping hemefooriisie subsable

44 are_i,n the form of spokes 48. The deformable ribs
mekz LYo kime RGHT Ferber 46 defining the aperture 40

ar e re@arRabyy renoyh gl appESPELAIR gL €21 ahdf rom 1thewill be
first ductile sheet 32, for exanple by_stanping or
segiotthat stlie aBFECREt dHEbHEKPn§LEer 4G et Resr #i AGCFAS 20-

Th%arfé.c%% erloeégist%}dss 2Rty 7o, ddedidd be %%%ht,gaéstegn be

secon ucti et- 36 definés a recess 50. Th
semece@ﬁaﬂlﬁadmﬂﬁﬁginﬁo nphsdageaSaubhiceheind ngapossion 54

seen cl ear in Fig. 8 i ncl udes nyt__r.ecei yin
f%ﬁn??%ﬁlgﬁngoflr%%%Y%?EbO%ago nt?%naaNHu 5 nh%@Fﬁénally
thaRaddderasdtyutdr eadednapetieu e Heinlti HYUer rédain the nut

initially retain the nut 55 within the nut receivin ,
55poritiin Sghe t REtsgesRd vdnet B¥ tsifdet>86 Fhel 8654 %&‘Ftlle

sHeRHAI SRR S8 RARIING] Wil Ysd 0 Fig. 7,

It Wi e seen that the nut retaining nenber 58
conReescing Lateral lyerdeer8ig0a,7,60kt awdlan be seen that
upst andi ng nmenber 62. Followi ng |l qcation of .the_nut 5

ERG 1R Fﬁgaﬁﬁtlrﬁgeé‘é?rq}?% r £° r%l?,esagc‘%%oaiﬁgleﬁalii ér}e%\bers

60% ! hsop aled ahn Mepbessa 603, méRbeeaB2he rdefllomied ilocsitdlon of
a way that the upstanding nenber 62 enters the ,

thentraitnad § ywi Hpemdede apeFt GreetBing PRETAGR 5%, as shown in

Fi .Caé iﬂge o{aﬁgf?yptﬁélﬂ}gglifQQGHg[rbgbnga.&’ln bteh%leef%e_’rn{elg 8n such
provi des sufficient constraint to the nut 55 so

athay khaits timablpstandahy siedbrey $ouwenoérshghgutinternally

tk{:?%ec#%érg?a ortlléé)%oﬁ%%' o\/i\:her]:ﬂet Insutdesgg.ed IEooca LM Eof the

upstanding member 62 in the aperture 56 provides sufficient

constraint to the nut 55 so that it i1s unable to fall

sideways out of the nut receiving portion 54.

When it is desired to secure the first and second.
ductile sheets 32, 36 together to form a jointed
arrangement 30 ‘ha’ving a T-joint, the first and second
ductile sheets 32, 36 are located relative to each other
with their respective planes X-X and Y-Y generally
perperidicular, such that the deformable region 42 of the
first ductile sheet 32 is located substantially adjacent to
the recess 50 in the second ductile sheet 36.

In order to facilitate appropriate relative location
of the deformable region 42 and tﬁe recess 50 in the
respective first and second ductile sheets 32, 36, the.

first and second ductile sheets 32, 36 are provided with

appropriate locating features in the form of locating
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ductil e sheets 32, 36 together to forma jointed

arrangenent 30 having a T-joint, the first and second
waeleesili®isheets 32, 36 are |located rel ati ve t oP€EGB2008/000729

other with their respective planes X-X and Y-Y

gengraILy p$rpﬁndicular, such that the deformable

region of , fir cty : e i S.b0 d ]
TeS gF&nt%ﬁllﬁéa f%%e%%r?g f%gﬁféggsgh%%tin3%hgﬂg§c%ﬁgatlng
prddetdtienshesd @6ich nenteed fromf abiel iddde 3Pppeodpkhat eecond

relative | ocation of the f I i 42 d th .
e et f e S P Rl gl eBLen 42 208 WiBacing
resieels 32 36 tHd e fidistaund 1seconrek et i | e sheets 32,

36 are provided with appropriate |ocating features in, |
t he Mfgeh o nBEationgratelee’ 62cphethe ¥ i FRe BUEt megeiving

e, 32,ang, | i j egll 6 i:ch t f
P g 35 51 The. SOSORT duet T o Shant: 56 “and i o e T
reifsd igeat abibeirn G$heabpeapirngteéyesdefodiedn ticherétasn the

ductile sheet 32. After nut .55 _has. been | ocat.e
oS Ut} RGP YL AGRpOt | D541 TRESLERAa Rt 1T o2 279
withieetndb ekt hanAutss&bad ndngtieabesh&S8t apmopr sat dlocated
defornmed to retain the nut 55 in position jn the nut
releddivg ndporBEichn SEhegndtRi t Fo¥Re #i r5tI JHRE secdndhreaded

fatds%%;rlelze ghesls 3 36 Haented nekatd venteagach ot 72 is
oforma T-joint, a threaded fastener 68 having a
uswhdtJ0sandra threatedstshand 22condustutbtioleegheetshe2, 36
tfir t and second ductile sheets 32, 36 together . As

Sesiiie seen clearly in Figs. 3 and 4 , the threaded

shanks 72-:h sppagsed heaudly tihe @pps !t us eadl def ivhed dhiyreaded
the deformable region 42 in the first ductile shee
stemk t B2 odgh RareghceBEOBN | Rheh@PSECHT® dtitt fiﬁélgﬁéeﬁoy the

d%%?fﬁ%higaﬁ?égggpﬁgsﬁﬂetﬁg gtk L @REQUIRIS e through

rea on encountering the tﬁreaded nut

t15, rafeapproprimat €hé oskcdndt dsletidr ishasted3 6 oandt dngo the
p;gg;égr%%d%$giSt?ge%ﬂﬁidﬁgg}gf@%e threaded nut 55. Upon
encountering the threaded nut 55, an appropriate tool (not
shown) is used to rotate the threaded fastener 68 such that
the threaded shank 72 enters into threaded engagement with
the threaded formation of the internally threaded aperture
56 of the nut 55. As soon as the threaded shank 72 enters
into engagement with the internally threaded aperture 56,
the nut 55 i1s adequately retained in the nut receiving
portion 54 by the threaded fastener 68 and the nut
retaining member 58 is no longer mneeded. Accordingly,
during continued rotation of the threaded fastener 68 to
tighten it, a tip 73 of the threaded shank 72 engages the
upstanding member 62 of the nut retaining wmember 58 and
pushes it out of the threaded aperture 56, thereby
deforming the lateral members 60a, 60Db.

Continued rotation of the threaded fastener 68 results

iﬁ a force between the nut 55 and the annular member 46
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the threaded shank 72 enters into threaded engagenent

wWth the threaded formation of the internally threaded
wa@p@stiuioel 56 of the nut 55. As soon as the threeme#2008/000729

shank 72 enters into engagenent with the internally

threaded aperture 56, the ni® 55 is adequately

tal Jed ip h celvi 4 : ;

tht rea %‘f %e(rf?éar% J;(? tﬁgl%n%%%%@a?ﬁl rﬁg)é&tee%gr 6588 Sl
erigaigetein@ngeyineedsek $mmmﬁahrmﬁmbeﬂu46ngscenppnm9dd by the

rotation of the threade ast ener to tighten it, a_,.
defiogmpdler  (HEPS hr d4dedt g’ﬁ léef'n s TR Pst é%di nghich

B 6210 ddeobTet ik N NBABet h88aand1pus heabel: 46,
out of the threaded aperture 56, thereby deform ng the

defgrmmalouteferthepl aBObot Cohe| hisdtr BHaEiLaR Sheehe32 such

thr 6 syl t n t
thatt e%% dtaiﬁe annu 1]5&%%%?&4 t%ﬁ%ﬁl c% }Qﬁgﬁﬁtgggggnter
1rﬁ:fo tites tnhasce@sistt)asheméne G doend rdmig’alg@neheetSBﬁceThis is

ann | ar menber 46 is,supporied by _the defor l e
AAVERE 2EE T ra bife rlggig &gesv\h‘:% |22633 e the
t}&%‘afa{é@bfﬁsﬁé@ér%sa% th&canaubar 1r&:mﬁrcé§1aﬂ@f oWwiBh the
out of the plane of the first ductile sheet 32 such
Eiptest duret He$ ophabFe 3R b9 4 nired hEnd@RureRtABiEer mpgation
ofathk 'ﬁﬁw?eécﬂeedr%%%sc Q| 8t e, Seg ngﬂuc%ﬁ' €ghe gt least
IS8 ant ageous as enabl es the
pa&ﬁlﬁyﬂeehheeadertd ashenerece®st Ghedonecla beashd ductile
coplanar with the fir ductil e sheet_ 32, or 'nde
shfifder 3 %on??nt?&fq} ot tggﬁSSf CBRE Sy hrEdded’ ?gst e(?g)rmable

rids tdighien the éﬁn@lafeﬁéhbéﬂr@Bahhioeﬁh%rﬁd@éﬁdIBﬂ in the
recess 50 in the second ductile sheet 36. |In both of

sadmub dusksleemheptof & RNYEIST nelbtle ENBs threadet Hestener

nnul ar_ ne i o_t 5Q. c
SR e cpoattettd, b as SRR L EeTRR Rk Rakg YR A, nepe 70
offabhbe thirghidede f 4 o enestif fibes enbteximritridmt abbeehead cuter
70 of the threaded fastgner does, not grotrude above an

s\yifage sift feeeta birshediertte ettt e2dheet 32 .

Iin order to prevent excessive deformation of the
deformable ribs 44 which could result in them being
damaged, the recess 50 includes shoulders 82 against which
the deformable ribs 44 abut when the threaded fastener 68
has been tightened to a sufficient extent.

The nut receiving portion 54 includes an anti-rotation
region 90 which, in the embodiment of Fig. 8, is defined by
tapered edges 76 of the passage 52 in the second ductile
sheet 36. As the threaded fastener 68 is rotated into
threaded engagement with the threaded nut 55 to tighten it
and thereby secure the first and second ductile sheets 32,
36 together, the force exerted on the nut 55, when the head
70 of the threaded fastener 68 engages the annular member
46 of the deformable region 46, causes the nut 55 to move
in the direction of arrow A, into abutment with shoulders

78. In this position, the distance between the tapered
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In order to prevent excessive deformation of the
deformabl e ribs 44 which could result in them being
waoelavagemil t he recess 50 includes shoul ders 82 BUEGB2G08/000729
whi ch the deformable ribs 44 abut when the threaded
fastener 68 has been tighten&d to a sufficient, extent.
Jhe n r.ecei YLNQ ti 54 i.ncl Niie- 1 ti
< oS o0t o2 B P SRS (PGB (S AR s,
tiled | padshygt apsraidi sdfjegeTorahittiba paSsade 528econtiheluctile

second ductile sheet 36. A s the thread astener, 68
B T i (L cr el (IS SERE
cHRIt R tantii ghtePeht and thenebyosaedhg tRethihstti@dd anti-

second ductile sheets 32, 36 together, the force
rebRy I TRgtde HUtOBE NeWRIE tFRCHERENT (PRFL 1P 54.

. thr gtfg. fas ﬁ@e£06§1§g%‘eggﬁet g8 anRubaf RIAS Hent in

t he or mabl € regi on causes the nut 55 to nove In
whieh dfeettiren dorarspwndling nto &abet reeodsintant of Figs. 3
shoul ders, 78. this position, the distance betwee
£ o pes biiedgbBeraans’ FECE ERSR AHESGatar RERrcEA &Y the
nide=sut . 55, thus causing | ocalised deformation of the
second ductile sheet 36 and causing the tapered edges
76 t fikred gnbagagentheindtidend HraventOi t thepomdges 176 of

t ati it .he ir i on i t nut

chOr BrERagt 47 A0 By RIROTE01 0D, Bhety 186 include

imbdethat | déreabedi nptojiertviltingh i ur dsfiningspdub@ nganti-
to the enbodi ment. of Figs..3 to 8 are given the sa .

FO A GHIh B AURRT 400 S | kB BYOT hBC NG et R Points

o£mbadi Bt refl vFi diSre & &M 0pE0; e bBoRE9aD21 765 Of ebBe than the
passage 152 in the second ductile sheet 136 include

outprvar diipmgtescteid phRej evtlt ohsS 19Acgerdingg Whewhen the nut
1581t 1 %g{elsontﬁgglpg#bﬁ&io% g:9§t anggr P& WeRltation of the

i nner porn e Tnwardly ‘directed projections
tHPRadesd | Essttham ties owdb et idghaant ért ,ofthdefoutelsxerted on

tﬁ%g?égé$$%gi?%$:??%Eeog§:hé g e%%%ge%E%Peégggggtlfggélised
deformation of the second ductile sheet 136, and in
particular deformation of the projections 192. The nut 155
is thus firmly gripped in the anti-rotation region 190 of
the nut receiving portion 154.

In order to permit deformation of the projections 192
and hence localised deformation of thg second ductile sheet
136 in the region of the inwardly directed projections 192,
the second ductile sheet 136 includes apertures 196
substantially adjacent to the projections 192. When a
comparison is made between Figs. 9 and 10, it will be
readily seen that the apertures 196 have permitted
localised deformation of the second ductile sheet 136
adjacent to the deformed projections 192.

The provision of an anti-rotation region 90, 190
obviates the need to use a spanner or other means to

prevent the nut 55, 155 from rotating, and this is
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threaded fastener 168 to tighten it, the force exerted

on the projections 192 by the nut 155 causes | ocalised
waledosnmmti on of the second ductile sheet 136 ,PENGBRIVS/000729

particul ar deformation of the projections 192. The nut

155 is thus firmy gripped il the anti-rotation regi on

p&g%% 1%#23-”&&v5ﬁ€2%§6ﬂ% Qﬁitkﬂn Q{&ﬁ La oéﬁﬁ%eéfhted. that
permt defornation the projections 192 and hence
urldeoal iseee defiocumsitences t hbesenohd 88iet i 185 shekkl 13t be

in the.regiqn of e inwardly directed proj.ectigns :
a ,S]'?br}ee se@b% d{ig?i I %l Reet C%f(ytllclr?cl u eesétgpe?t?m ed3% 18
pokBf st apbi-aldastadiacentot ahd heeponfieatiamsl el 98heet 36,
Wien a conparison is nmade between Figs. 9 and 10,;;
1341 | Thesr @adel yaeehREhAGS5e aPErEERSe f98thafe the event

cHRY mfd eghkgﬁaghseﬁé&%r@mwnl@é the sseaandpdustkinb®ed to
sheet 136 adjacent to the deformed projections 192.
allhe pdosassembdfy arf ahhe- rivteat oandegiasterah, dugpile sheets

obvi st ne to use a _spanne [ er to.
32p!r evlg’%%.e’th ghut ?gg’, 15‘% frcoarﬁpro %r{'l’i)%@, o%%d F%?%Eéd tnooen
apSfsdi il agliyeadvant ageolst agochtwohl de apprevitat 88, 155
t hat under sone circunstances the nut, 55, 1 W | not

. . ) |
whel agteddi PR WEYIHET | P¥t Wit iainé‘rls‘ﬁé’&at%ﬁn 13%9gn 90,
l%éé'SI h@nergﬁf Ok 5f asL £0h PP 1 Pyt %ﬁ@féﬁngegéﬁéi lsensit@et in the

36. This also has the added advantage that in the
amventotdiaton heeghraadsy b8 endr B8 1068 Aesgdviagperortion

e d.to,all ow disassenb of. _the first
shactf olehblrsB5e7 33 Bightslint Be SR AR ARE Whorener
cdotated TReaRuUBPPOPIisH echiis eetybonady] semadiat iswrwfed or

~the nut 55, 155 will still be prevented by the
jamred r dat FBA g oFSG1VIGY PRECAGE 55t esdemi §VE) after

| CONE | RPUES.ANcLbeeABLI 550t 850N regi on 90,
rgl‘@%v%)]? ('kt))ﬁe nut rece(??/dling %o?l?igon 54, 154 durin
previbys tilghtkoiwag @i el&etrimesdded formernd 62?—”8%8@110“1@

sﬁggtn%kzsgh %NSiéQuﬁﬂkyphg%gE%agigaibegegﬂfegrgr generally
spiral or helical and are formed by providing a spiral or
helical cut through the material of the first ductile sheet
32, centred on the aperture 40.

Although embodiments of the invention have been
described in the preceding paragraphs with reference to
various examples, it should be appreciated that various
modifications to the examples given may be made without
departing from the scope of the present invention, as
claimed.

For example, any suitable form of threaded fastener 68
may be used to secure the first and second ductile sheets
32, 36 together. The component 34 does not necessarily have
to be in the form of a ductile sheet and could
alternatively be any suitably shaped component. The
deformable region 42 may be of any suitable configuration

and formed by any suitable method.



jammed in the nut receiving portion 54, 155 even after
renoval of the threaded fastener 68, 168. Fig. 11
webwsgi17am al ternative formof first ductil e sheet/GB2008/000729
whi ch the deformable ribs 44 are generally spiral or
hel i cal and are formed by pﬂ&viding a spiral or
hel iygad 1 Gut eﬁ&é%gﬁr&ﬂﬁ et efndl rofedbendi Epecdtlabeon to
sheet 32, centred on the aperture 40. Al though ,
dweawodlt hent sobf tohéhansenieanitrey eobebheddsviaid®n pelieved
t he precedi gt ' . ef t '
ed Sarp B POCREERY ABRE LY, AFCHTERAR 4B {id¥skooa thar
tieodi hippaticans t ocldtmexanaeiiven mhy begmgsct of any
wi t hout degartin fromthe scope of _t eagresent : £
PARETAD LR, TSSCEF 81 F8d. LAt eOF aﬁﬁ WEERb | e tore

réfetidgaded fas)spesRimmaynbe HisedrtiRi 686UNhddleer or not
first and second ductile sheets 32, 36 together. The

PPt SuPlgRss Nods neees skt Argd helyereetbe in the
formof a ductile sheet and could alternatively be any
sui tably shaped conponent. The deformabl e regi on 42
may be of any suitable configuration and fornmed by any
sui tabl e nmet hod. Wi | st endeavouring in the foregoing
specification to draw attention to those features of
the invention believed to be of particular inportance
it should be understood that the Applicant clains
protection in respect of any patentable feature or
conbi nation of features hereinbefore referred to
and/ or shown in the drawi ngs whether or not particular
enphasi s has been placed thereon.Clains 1 . A jointed
arrangenent (3 0, 13 0 ) conprising a first ductile
sheet (32, 132) and a conponent (34, 134), wherein the
first ductile sheet includes an aperture (40, 140) for
receiving a threaded fastener (68, 168) the fastener
engagi ng a threaded nut to secure the ductile sheet
(32,
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132) to the conponent (34, 134), wherein the ductile
sheet (32, 132) includes a defornmable region (42, 142)
WO pooshiom t he aperture (40, 140) is defined wheeEDLB260RO00729
def ormabl e region (42, 142) js defornable out of the
pl ane (X-X) of the ductile steet (32, 132) during
cidghd ening of the threaded fastener (68, 168) to
—3Secure the ductile sheet (32, 132) to the conponent
(34, 134) . 2 . Ajointed arrangenent (3 0, 130 )

according.to. clai erei,n th np : 136) ¢4
Lind u3é§g§x¥%c§%g@ Pe O)qFﬁ’mh?%ﬁ9thggﬁé%%%gggle§ Flrst
duegibh §d2et142p ,0fi3tHe 4nd s& dompohenshdets ,( 3B4)L32fherein

is received follow.ng tightening of the threade
chSFEREF  BB5 tTE0 ) ot oty 9IS 47 SPSABLER d idneeh0) for
réd2iviidd) Lo thecsgeandrduetinke sheet, (3&s)136he 3fastener
A jointed arrangenent (3 0, 13 0 ) according to claim

engaying apm hreafrd ePHtcdipofeaure3 the duesyiiacishges (32,

assage _( e ndj fr r S :
T S i T R R e
(35 eaded fiastlendyrs (£8deibBhablé refijosi n{4z, 142) in which
ThoRBRTERL (240,008, 1455 0R LRELENT, T tofaabie
r@%{éﬁf)%@%l@ﬂ) ikorgaRaiading e bifr eadedpnbhe(5&-x) of
155) in which the threaded shank (72, 172) o? t he
ther edgediiast eheet (6832168)325 | deatn®| ecighimeiepy of the

t jrst. d il ee 3 t .
BB IR EbL | & e 30030 ! epyije sheet
(43, 0132 pceor dhagecb@apohant 434, whad i n t he nut
receivin ortion (54, 154) includ ti-rotati .
21 egi B’ PLBLCToGF RATENSTE opt bt 81 o2 RFATBITROR | GrPim L

wRErt D theeadedondhi( 336,123 )dunGidept & icodst o, 150)
threaded shank™ (72, 172) of the threaded fastener (68,
ine6gyhiah attihee tdefofr@abheceadedinnt (65, 1889) . of . the first

GlRLPLEBERETBTen 30 TN LGOS rgiconing of
the threaded fastener (68, 168) to secure the first ductile
sheet (32, 132) to the second ductile sheet (36, 136).

3. A jointed arrangement (30, 130) according to claim 1
or claim 2, wherein component (36, 136) includes a passage
(52, 152), extending from the recess (50, 150) for
receiving a threaded shank (72, 172) of the threaded
fastener (68, 168).

4. A jointed arrangement (30, 130) according to claim 3,
wherein the passage (52, 152) includes a nut receiving .
portion (54, 154) for receiving the threaded nut (55, 155)
in which the threaded ghank (72, 172) of the threaded
fastener (68, 168) is locatable to thereby secure the first
ductile sheet (32, 132) to the component (36, 136).

5. A jointed arrangement (30, 130) according to claim 4,
wherein the nut receiving portion (54, 154) includes an

anti-rotation region (90, 190) which is operable to prevent
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define the anti-rotation region (90) . 7 . Ajointed
arrangenent (13 0 ) according to claim5 , wherein
weowed1701i76) of the passage (152) include PCT/GB2008/000729
i nwar dl ydi rected projections (192) to define the
anti-rotation region (190) 138 . A jointed arrangenent

deb 1@ condi ng 10 LAl (s¥heneisy the Lapenent ;
* f%%ﬁ)r%ﬁ%fugeg gberturggI?%%Gfsggbéggﬂtfgﬁfy adjaggn%on of
theo thmeeddwvdr shynki (82t ed 780 ojactilmmstiiteajiedo fpeiceiner (68,

cal i.sed def ormat | of the seco d 1| e sheet
1 (8c133é‘”)‘91.61 Ve &S di'R %gjraera}%encgenr}lent[% glcg,é)l’so )
6.accqxdijragrt(t%éaan3f§gfa)r@}@ie:md4 ()8 ,acterdiny t ke claim 5,
conponent : i ncl udes a nut retaining nenber
whepeim s8ASHR ch7PS | Dtat'dht e BaFSaFSapdPedr eag%G,tai%%’fed to
délaféiggéﬂ%ﬁéﬂra&&dieﬂr&atﬁ?,rég@ntpgcs)e.t ain the nut (55,

: in the nut receiving portion (54, 154) prior to
7.4 nséx t ijoingfed harrhngsted tshdaR0) 72acereiipg the claim 5,

t hr eaded . f ast r..(6 ) int he t -
i lSAedales: 0y (Oh 1RD) Jbacde ST LUREALAR, smvaray
diard @ege Mo ek i ondl 30( )oAccaradi e flimec| ailre 9 gnti-rotation

wherein the nut retaining nenber (58, 158) is
r]EEGN acedbl e out of the aperture (56, 156) of the

t hr eaded, ; 55, th ea , difd
8 47" FRabited Sarrhiiglndh (%8?1%2?3) %ﬁ??ﬁgﬁ? ?ggttzgni%lgﬁm 7

whentaitni ontbé t hempbneaged fladtlenein¢bgdegegppertures (196)

AL AP RIR (3.8 Pl 8 RSETER L B0y s

(182) tacpagest alobedskeandeFoeabicignr efeshe GBecdfit)ductile
and the conponent (36, 13 6 ) includes at |east one
S ary locating projection (66, 166) .12. A

I
o LoA SELBEEITOREINadhar 1a L 0ua0) edSingcd o
mponent (34, 134) is in the form

cdims séctnd fucvhéee Sheehe( IRMEERNYT o(3hi ch36he ifiglsdes a
nggc&gkgining member (58, 158) which is locatable in an
aperture (56, 156) of the threaded nut (55, 155) to retain
the nut (55, 155) in the nut receiving portion (54, 154)
prior to insertion of the threaded shank (72, 172) of the
threaded fastener (68, 168) into the aperture (56, 156) of
the threaded nut (55, 155).

10. A jointed arrangement (30, 130) according to claim 9,
wherein the nut retaining member (58, 158) is displaceable
out of the aperture (56, 156) of the threaded nut (55, 155)
by the threaded shank (72, 172) of the threaded fastener
(68, 168) duiing tightening rotation of the threaded
fastener (68, 168).

11. A jointed arrangement (30, 130) according to any
preceding claim, wherein the first ductile sheet (32, 132)
includes at least one locating recess (64, 164) and the

component (36, 136) includes at least one complementary

locating projection (66, 166).
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sheet (32, 132) is secured, wherein the first ductile
sheet (32, 132) is secured along an edge (38, 138) of
wao bwsgewond ductil e sheet (36, 136) such that BEEGB2008/000729
pl anes (X-X, Y-Y) of the first and second ductile
sheets (32, 132, 36, 136) ar¢ general |y perpendi cul ar.
13 . A joined arrangenent according to any preceding
claim wherein the aperture (40, 140) in the -first
lduct i elsthedtay8ngd8eti scdetdned sgbenanpﬁaMhﬁ preceding

tral,l def bl 2,. 142
dﬁ%ﬁ%%ﬁ“ﬁ%?%ﬁﬁeﬁﬁ%tgggéggﬁpﬁg %Io r eted FaFﬁFm of a

sl duébelapehkerte (F0)", 1440) tios vdﬁfdlﬂeldh@y faﬁrst ductile
annul ar nmenber (46, 146) .. 15. A joined arrangene

shagtor g %%Pkla?n?ﬁﬁurﬁﬁerehﬁrﬁﬁé gbeofiglite FUsdilde sheet
jfﬂ 1§£P31§°§35h§6a 1R ald tyapd @?éorﬂ§§5 O?é@%e second

ext endi ng betwéen the ductil e sheet
le.l_Q'iQJ)learmlh@@ie 4BAul aBonerbeh (4t 11211&) pbaseppdKkr Xy h&-Y) of

ann Iar e 6 nd na d r e}
the JfStf %H% an(e:égg 3%4 8 Seh I g%heg%g % 9236 are
géh&ﬂamlylgﬂﬁpﬁnd&puﬂafhe threaded fastener (68 168)

16. A joined arrangenent according to claiml1l5,

Lisheh ol ALERE AEFSIRRBISE | QNG 4y 3RE PR edRdifg: flaim,

wﬂgréﬂ9k€ﬁe($§er%ﬁ%é (dd; f%b?' %jEHéaﬂgfggnﬁuctlle sheet
according to claim15 or claim 16, wherein the

(Jef or hadl e asbsdﬁﬁhﬂG@AA%Ubﬁtﬁ@ﬁl@bhﬁraCEytﬁeﬂﬂyw igy the
aSPi LAl eonflguratipn. 445y
14. A joined arrangement according to any preceding claim,
wherein the aperture (40, 140) is defined by an annular
member (46, 146).
15. A joined arrangement according to claim 14, wherein
the deformable region (40, 140) comprises a plurality of
deformable ribs (44, 144) extending between the ductile
sheet (32, 132) and the annular member (46, 146) to support
the annular member (46, 146) and enable its deformation out
of the plane (X-X) of the ductile sheet (32, 132) during
tightening of the threaded fastener (6é, 168) .
16. A joined arrangement according to claim 15, wherein
the deformable ribs (44, 144) are in the form of spokes
(48, 148).

17. A joined arrangement according to claim 15 or claim

16, wherein the deformable ribs '(44, 144) are of generally

helical or spiral configuration.



