1 A Support Matrix Arrangenent The present invention relates to
support matrix arrangenents and nore particularly to a support matrix
5 arrangenent utilised with respect to a_porous flaccid materi al
utilised to act as a diffuser in relatioh to creating a gas shield or
a protective area in such woq_n_s ML [}urr%gl%reqletl&form ng wel ds.
It wll be understood that are many st tuattons 10 where a
support matrix arrangenent is required in order to appropriately
present a relatively flaccid material. Such situations include
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density titanium materials.

It will be understood that it is known to use
dedicated chambers which can guarantee a gaseous

20 environment, but such chambers are expensive and
potentially cumbersome to use. In such circumstances local
shielding is cheaper to operate and run but by the nature
of its open ailr exposure it can be subject to a wider
variety of process variations such as changes to draughts,

25 humidity, dynamic and gas inertia effects and general
topography of the welding surface. Nevertheless, there are
strong commercial incentives to utilise 1local shielding
techniques particularly with regard to forming large shape
metal deposition (SMD) and welding structure techniques.

30 In order to reduce the process variables it 1is
desirable to provide a metering device for a shield in
order to eliminate vortexes and draughts etc., in a
protective gas flow. This metering device will typically

comprise a micro perforated sheet or fine wire mesh that



5 perforations are provided the nore vortex free the shield cloud and
the less liable it is to dynam c break up or entrai nnent of spurious
edge gases. An often used solution is to pass the protective gas
through a wire wool just prior to the met ering mediumin order to

create a 10;4 380800 SUUEAM I ' e, LLQWILChL AR JIR! ep ndEdiiy

then ali gns an orma Ises a e Work pi éece.
appreci at edyaas drxweshibecamstddanercorféhe per homafienasudensertdan free
unit a the neterin ned mtends to becone

terms of n per e
st ruct ur al @%k%% SPm@EeFFé&cﬁavg &Peh q 362t i ve FBOrAEE e

thermal expansi QM LONLRCIAON +1d | HERCLSE MBI ﬁQsHaBrl ead h@gﬁb%t %h's%y
of the netering surface. This unrelitability and variation in fl

rates acr ownmmm’eﬁ:ear%a@gomdadde‘greadta@r@nvpmtehe fipreief otlmat yhoield
the gas cloud contral OW|II appreci at ed herently_shoul d a
o 8d| s]} a%gls E% g?at({]%amlvﬁ I Té pén Hhd°*

flat surface Decofe 88°t He' pesrf

cl ose i n didrftefLiningrat CcmesS};@jrim el dacga s, t hen ereaheussdl kobution
appreci able differences in gas flow through those respective patches
causi ng di sitor EPorP3Fe usée ZIBJF@It%%%bY%aI"H@é WHRRCEGR G e¥eAE RNt DAt

there 1s pravided @, SUpROrt nOBLEL Kqar naRdRReNt f Ol didiorals matesial .

the matri x "arrangenment conpri sing: a first planar nenber and a second
pl anar Ifenbemdorerdeali mgd eathheetheirad t Alehewpdrbus heatreeiat ibhet mednum

them so as quwp vi de %rgg diffuse flo of fluid across the

arr angenent" L?gel S% PR eddiF pi §%arplr‘?é:r%er

conprises a frame apnd 1ipbos pkéaﬁﬁtédeébe@dlrd%kﬁ%é&ﬁné@ fihganmgrt @he

present the porous materi al | n a substantially flat configuration,
perforations denser in terms of number per unit area, the
metering medium tends to become structurally weakened or

15 flaccid and thus highly reactive to local thermal
expansion/contraction influences which can lead to
distortion of the metering surface. This unreliability and
variation in flow rates across the surface 1leads to a
degradation in the uniformity of the gas cloud control. It

20 will be appreciated inherently should a flat surface become
distorted the mesh or perforations will open and close in
different patches of the surface and then create small but
appreciable differences in gas flow through  those
respective patches causing distortion in use.

25 In accordance with the present invention there is
provided a support matrix arrangement for a porous
material, the matrix arrangement comprising: a first planar
member and a second planar member overlaying each other
with the porous material between them so as to provide a

30 diffuse flow of fluid across the arrangement in use,
characterised in that each planar member comprises a frame
and ribbon elements extending across said frame to present
the porous material in a substantially flat configuration,

wherein the ribbon elements have at least ocne deflector



wherein the ribbon el enents have at | east one deflector 3 portion
shaped to acconmpdate thermal expansion or contraction of the ribbon
el ements by arching substantially in the plane of each planar nenber.
Preferably, the deflector portions in thé first planar 5 nenber
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di ffuser betyeen,the plandr, rehers,

in the form of lateral ribbon
elements. Preferably, the deflector portions in lateral
ribbon elements have a bulbous necked loop configuration,
that is to say similar to an Omega sign.

15 Preferably, intermediate ribbon elements extend
between lateral ribbon elements. Preferably, deflector
portions in intermediate ribbon elements have a U loop
configuration. Preferably, intermediate ribbon elements
are substantially S shaped and extend from a base portion

20 of deflector portions in lateral ribbon elements.

Preferably, the ribbon elements have a width less than
or equal to the thickness of the planar members.

Preferably, the support matrix arrangement is part of
a flow regulator or meter for a gas flow with the material

25 acting as a diffuser between the planar members.

An embodiment 1llustrating aspects of +the present
invention will now be described by way of example and with
reference to the accompanying drawings in which:-

Fig. 1 1s a schematic plan view of a first planar

30 member in accordance with aspects of the present invention;

Fig. 2 1is a schematic plan view of a second planar

member in accordance with aspects of the present invention;



An enbodi nent illustrating aspects of the present invention will now
be described by way of exanple and with reference to the acconpanying
drawings in which:- Fig. 1 is a schematic plan view of a first planar
30 nenber in accordance with aspects of fhe present invention; Fig. 2
is a schematic plan view of a second planar nmenber in accordance with
aspects of the present invention; 4 Fig. 3 is a schematic
illustration of Eie. pkhnam nmenbsckembtust ratbastmatigs. df ante? planar
over | ayi ng eaﬁp ot he n a_sch tic illustratio
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orientation, that is 15 to say flat arrangenent to support a materi al
such as a fMtitYorous material utilised to provide diffuse flow

across the met erNg APRAAEHSSHAEOT POL Al NY; £ etH%Bhét%HP_HOét metering
arrangenment. The term'flaccid' i s intended to nmean a material that
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or porous rial 1n ord Opl’ vent Is to sa
neterid@lﬂﬁdnséyodﬂ@ﬂﬂ@rr@mgem@mthepszppmmu acomﬁ&waaﬂ such as a
Indetern‘”%&%ccid perous material utilised to provide diffuse flow
across the metering apparatus incorporating the matrix
support arrangement. The term ‘flaccid’ is intended to
mean a material that 1is insufficiently rigid to suppecrt
20 1itself and therefore requires support, for example a woven
cloth. By this approach, the flow control characteristics
cf the metering device are stabilised over the whole
working temperature range to provide gas cloud dynamics as
indicated to protect a weld site or shape memory deposition
25 Dprocess. In short, the matrix support arrangement in
accordance with aspects of the present invention 1is
utilised on both sides of a mesh or porous material in
order to prevent it, that is to say the metering mesh, from
buckling in either a convex, concave or indeterminate
30 manner providing spurious gas fiow results.
Figs. 1 to 3 respectively illustrate a first planar
member, a second planar member and an assembly of the

planar members 1, 2 as an overlay to allow & metering mesh

to be located between them. As can be seen, each planar



30 manner providing spurious gas flow results. Figs. 1 to 3
respectively illustrate a first planar nenber, a second planar nenber
and an assenbly of the planar nenbers 1, _2 as an overlay to allow a
metering nesh to be | ocated between then? As can be seen, each pl anar
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overlaid arrangement 9 is substantially stable in terms of
20 gas control metering over a wide range of temperatures and
so achieves consistency and repeatability of presentation

of a gas shield and therefore process control.
It will be appreciated in the arrangement 9 depicted
in Fig. 3 that the respective ribbons 5, 6 and deflector
25 portions 7, 8 in the respective planar members 1, 2 are
mirror images of each other in order to appropriately
support the intermediate mesh or porous material. This
mirroring is about the major axis of the arrangement. The
restrained mesh or mesh material as indicated will be
30 potentially flaccid over the temperature ranges experienced
and there will also be thermal expansion and contraction of
the respective ribbon elements 5, 6. By appropriate choice
of positioning, configuration and shaping of the deflector

portions 7, 8 as indicated thermal expansion and



6 contraction can be accommobdat ed by novenent of these defl ector
portions 7, 8 in the plane (X and Y) of the nenbers 1, 2 and
therefore distortion outwardly prevented. Such distortion away from
the plane of the arrangenent 9 as 5 i ndi fated will create di sparities
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15 that plane.

Lateral ribbon members Sa, 6b will generally
incorporate bulbous loops which have a neck portion
consistent and similar to an Omega sign. Thus, the
deflector portions 7a, 7o c¢can open and contract to

20 accommodate expansion and contraction. Intermediate ribbon
members 5b, 6b will tend to incorporate U bend loops across
bottom base portions, that is to say opposite to the neck
part of the lateral deflector portions 7a, 8a in order to
again allow expansion and contraction and anchor the other

25 deflector portions to prevent outward buckling. However,
as indicated below, the specific configuration of the
ribbon members and deflector portions will depend upon
particular requirements.

As indicated above the arrangement 9 and therefore the

30 members 1, 2 will be designed to suit the fit, form and
function to achieve particular specification requirements
in terms of supporting a mesh or metering control or
otherwise for a diffuser in the arrangement 9. In such

circumstances spacing of the deflector portions, the



7 relative size of deflector portions, the nunber of deflector
portions and their general aspect ratio is not tied to a particular
configuration but dependent upon requirenents in terns of expected

t hermal expansion and 5 contraction or of her distortions which may be
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that mesh which may influence the characteristics of the
metering mesh. However, these characteristics will be
substantially consistent for the reasons described above,
20 that is to say the arrangement 9 will remain substantially
flat and therefore there will be predictability and
consistency with regard to the gas metering effect across
the arrangement 9. Nevertheless, 1t 1is important to
consider such factors and therefore the ribbon width and
25 number density of deflector portions will be chosen not to
have adverse effects upon the diffuser metering contrel
process of the mesh supported by the arrangement 9 in
accordance with aspects of the present invention. As such,
as a general rule, the ribbon members will have a width 10
30 which is equal to or less than the thickness of the members
1, 2. In such circumstances any blocking effects will
generally be reduced as the metering mesh, whether it be

woven or perforated or otherwise, becomes finer.



conprise two nenbers 1, 2 overlaying each other and with mrror or
symmetrical presentation of the deflector 5 nenbers. However,
although it will add conplexity, it wll _also be appreciated that
three or nore nmenbers with appropriate dBf | ect or menbers may be

formed with resneetiye feshoBOr | priss beLyEsn them | 9-LfgLLReensyre s,
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the members 1, 2 will be formed from a thin metal material

appropriately cut or punched tc achieve the desired ribbon

members and deflector portions therein. However, in some
20 circumstances plastics materials may be used.

Modifications and alterations to aspects of the
present invention as described above will be understood by
theose skilled in the art. Thus, for example, defector
members may be shaped differently to the hooped

25 configurations described above where necessary and
appropriate in order to achieve bilateral deflection of the
deflector portions preferentially to prevent outward
buckling. It will also be understood where appropriate in
view of the nature of size and other factors the deflector

30 members may be differently shaped in different portions of
the planar members to meet regional or zonal reqguirements
within an arrangement in order to provide again an in plane
bilateral deflection rather than outward buckling which

would create inconsistencies in presentation and support of



5 the present invention with regard to presenting shielding for the
wel di ng process. Thus, a work piece 20 is |ocated upon an appropriate
surface 21 such that the gas flow 22 pro¥i des | ocal shiel ding about
the work piece 20. This gas flow 22 is presented froma head 23

i ncor por at iy, a,1Q pet.eri 9 h 2 opsagﬂe%traﬁw ng&ﬁ 2':31 e 26158ar

accordance wth aspects o e present I nvention.
i ndi cat ed puenbetesly is subst antially flat and i ncorporat es
perforations or ntertftlces |ch ensur e, t hat as.flow 22 avoid

as nuch as possi obT REISE th T8PTBRpECt 1L u?ﬁg%ﬁ%‘?%t%ﬁck}sﬁ‘ﬂefP%wa

over di ffern%rﬁrﬁ@rbﬁpQBrEh%Mr{%gé?ﬁéiﬁe 20 BeopdNgyibat ddedeshor
24, through use of a nesh support arrangenment in accordance with

aspects of Glife present imvemtilon, wirni AsgRnda ti amr%wtigw ashédalding
Lo ot by o AL S0 PR ADTLEBLEGS 1 L BAklE 20 A% PSS 0801 80d ke
in bot'h pre-

t heref ore consi stenc d pro ection ihg an pos
wel di ng. ASde]'dl gat e@pmb@\tuamsl ¥ u BE e e.‘?l.ngud:(hvra&aﬂ ntﬁéd@fast Oflow 22
present a shield wl| c{)ﬁow de COI’]SI stency and so jdeally causes a

gentl e str @RS % GLI 13T 1S urPRE PR 98- a PBIS 9as

honogenous Moyt €% f 1 ae clp%%em@a' etreln eavemeangzéhelwe&s Bkgﬁﬁn 0 4
during pre and post weld stages such that the weld formati on or er

pr ocess Guctetay igtmpenast al Zdep(k@ltme@m (SND)H@)I ovmdmbecensﬁﬁfent% in
results. In the | | ust r.at.ed exar resent ed rou

a conduit SFAREHE R e her‘i}S shéz ekE:aL%re%s fu%g%lﬁt%%ncr eﬁg HE0n
this hOfTngousaS/OrJII&Xl(fEﬁﬁﬁj CI@L@vf&mﬁythﬁsV\Détkb@tmelgﬂly 161 4% ai ABd
1. A support matrix arrangenment (9) for a porous material, the matrix
arr angenentln(cgﬁr%r‘?ﬁﬁsslﬁ*ﬁgrf%‘%ﬁ?%qlﬁ P anBt eFEHBELS( i‘ﬁhléﬁ’d FBeepnghat

ol anar remtere 423 @Y8H Y Ngysach gLher, i thst BOAGEOUS SALSIIRL Wi ch

(24) between themso as to provide a d use across t
ar r angérifentreaspagse, tohemgionsgatknplvanaf méolerody; 2Ylicbapensepaxrts of

o presont b BOrbUB Rt erPal - (20) SR b EhnERaR: hE yrar L, LhESEan
configurati@® of a mesh support arrangement in accordance with
aspects of the present invention, remains in a flat
configuration there 1is consistency as indicated with the

20 gas flow 22 cloud &and therefore consistency in weld
protection both pre-welding and post welding. As indicated
previously, a metering device in order to present a shield

will provide consistency and so ideally causes a gentle

stream free effusion of gas from its surface to give a

25 homogenous vortex free cloud completely enveloping the work

piece 20 during pre and post weld stages such that the weld

formation or other process such as shape metal deposition

{SMD) provides consistent results. In the illustrated

example the gas flow is presented through a conduit 27 and

30 a metering mesh 24 causes diffusion to create this

homogenous vortex free cloud about the work piece 20.



characterised in that the ribbon elenents (5,6) have at |east one
defl ector portion (7,8) shaped to accommpdate 15 thermal expansion or
contraction of the ribbon elenents by arching substantially in the

pl ane (X-Y) of each planar nenber (1,2).1O 2. An arrangenent as
claimed incglLajm 1 wherein the deflector portions (7) in the first

pl anar ne ) 20 mrror the deflector portions in the second

pl anar nenber (2) either side of the respective overlaying ribbon

el enents (5, 6). 3. An _arrangenent as clained i laim 1 or claim
> whorein the at® cSSPPBRE. ddFiector HRTTEITH: 8) *Lonpilses 25PFI0uS

loop. 4. Amagidaeeite ag ol al d-diyamhof (ol Qidﬂg)r]isi%gqr 3 wherein
the porous material conprises a flaccid material (24). . An
arrangenent as d afredti plerarmreniser ef b t Ardf rarfe 30E opprigesmgmber

o oY S AR RAL e LSRR SeTepl oy () BELSTS LR ATG o138,
(5a,5b). Getiearrahgenesd as ckai nedovihdel al mi3riheeei fldbe of fluid
defl ect or paocr];tclsosnsth(ge}drSra ng}errlnelnaét eirnalusreirbbon el enents (5a, 11
wherein each planar member (1,2) comprises a frame
10 (3,4) and ribbon elements (5,6) extending across said frame
to present the porous material (24) in a substantially flat
configuration,
characterised in that the ribbon elements (5,6) have
at least one deflector portion (7,8) shaped to accommodate
15 thermal expansion or contraction of the ribbon elements by
arching substantially in the plane (X-Y) of each planar
member (1,2}).
2. An arrangement as claimed 1in claim 1 wherein the
deflector portions (7) in the first planar member (1)
20 mirror the deflector portions in the second planar member
{2) either side of the «respective overlaying ribbon
elements (5, 6).
3. An arrangement &as claimed in claim 1 or c¢laim 2
wherein the at least one deflector portion (7, 8) comprises
25 a loop.
4. An arrangement as claimed in any of claims 1, 2 or 3
wherein the porous material comprises a flaccid material
(24) .
5. An arrangement as claimed in claim 1 wherein the frame
30 comprises a plurality of sides and the ribbon elements
(5,6} extend from cne side of the frame to another side in
the form of lateral ribbon elements (ba, 5b).

6. An arrangement as claimed in claim 5 wherein the

deflector portions (7a,8a) in lateral ribbon elements (5a,



6a) have a bul bous necked | oop configuration, that is to say simlar
to an Orega sign. 7. An arrangenent as clained in claim5 or claim
6 wherein internedi ate ribbon el enents (5b, 6b) extend between 5

| ateral ribbon elenents (5a, 6a) 8. An rangenment as clainmed in
claim7 whegejn | ect i b, i er on.

el enent s (S%igkb?gﬁ%vgacagglpgg%) 8%% éur%?%% eOh@gshg‘gg%?bénﬁ%&n *3s to
clainmed i n chaisiniar CttcaiainBDrdé)gaMmzrgmn internmedi ate ri bbon el ements

(5b, 6b) are substantlal S shaped and extend,from a, bas portl n of
ot i actor pbrti i (AEHGHTY aesr af IPABEan henthish o, Bey CI2ify. ©

An arr angeng r & Cix@&@ﬁﬁ’ecﬂfa@é‘YrPE}@&ﬁdéDQméh% m(&s, wBer @'erBBebetween
ri bbon el ements (5,6) have a width |ess than or equal to the

thi ckness ofatdenpl @fdromentmranysl, Ba, éall. An arrangenent as cl ai ned
in any precgding,cl e he ptyatyix apr enent i art
of a flow ?Eggul a or‘%%)l?“]i rﬁel’lt} o“% acg%g&? ég?lw ?h%%geﬁgr 8ﬁ§l§6t or
mat eri al agidomgi@ss a (dif, Bbseuﬂaehmmﬁé&ﬁameanaﬁbﬁeﬁbei&n(eﬂnt% 235B6)kDb)
12. An arrangenent_as clained in claim1l wherein the diffuser is
arranged t 3'HE IHARPR T4 LPor k pi ece (20) at a shape

menory depogiti ofy o el sidg (29, Zéiaméd%lﬁ el di pg ﬁr%cfesa%%h
that the gas flow (22)provides | ocal shielding about the work piece.
13. An M r argersint asmt@rmedlahecl aicabb2n wherlagimeritiee | o€, 6b) are

shi el di ng_coURII 565 A NIPTRILASHLY VO S, LSS 9! QUDARO Yot NEn o
wor kK pi ece
deflector portions (7a,8c) in lateral ribbon elements
{5a, 6c).

10. An arrangement as claimed in any preceding claim
15 wherein the ribbon elements (5,6) have a width less than or

equal to the thickness of the planar members (1,2).

11. An arrangement as claimed in any preceding claim

wherein the support matrix arrangement is part of a flow

regulator or meter for a gas flow (22) with the porous
20 material acting as a diffuser between the planar members

(1,2;25,26) .

12. An arrangement as claimed in c¢laim 11 wherein the

diffuser is arranged to be located relative to a work piece

(20) at a shape memory deposition or weld site (20,21) for
25 a welding process such that the gas flow (22)provides local

shielding about the work piece.

13. An arrangement as claimed in claim 12, wherein the

local shielding comprises a homogeneous vortex free gas

cloud about the work piece (20).



