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HEAT TREATMENT The present invention relates to shields and
nmore particul wel di ng shields utilised with regard j.dj ng
an inert a\gﬁﬁ%h@s\é\?about a weld in materials such as F%?%%zﬁorﬁ@ggﬁﬂl
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in the formof a fog or cloud about a weld in order to avoid
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order to create an acceptabl e atnosphere about the weld. It will be
understood that the inert atnosphere is .necessary to avoid oxidation
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achi evi ng apgli®prérd € ergondhi chpenhdsrsnesl aitcht rchgaririestt] atmosphere
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of titaniumanedd Spahbayss hauerheanabesipRrattiril || hetHndesgdeodeo
t hat dependent upon the particul ar‘_}v\évgl d to. be
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until a goocka®led is achieved. In such WO
2009/ 068%63PCT/ Ggl%ﬂ%]aq(-i%%"ee?led cabinets were utilised in order to
provide the inert atmosphere but these have practical
problems. More recently, localised inert shields for
welding have generally beeﬁ created. In any event, it will
be understood that in addition to considerations with
25 regard to creating an inert atmosphere further factors are
involved such as achieving appropriate ergonomic
performance and in particular maintaining dexterity with
respect to welding techniques if performed manually.
Generally, the inert atmosgphere created by the welding
30 shield should be vortex free 1in order to provide a
controlled atmosphere around and about where a weld is
focused. A vortex free atmosphere denies edge of envelope
entrainment of air and in particular oxygen whiéh may draw
such oxygen into the weld vicinity and so cause oxidation.
35 Typical prior inert shields for welding of titanium
and its alloys have been bespoke. It will be understood
that dependent upon the particular weld to be performed a
weld practitioner may devise their own weld shield which
can be adapted until a good weld is achieved. In such



ci rcunst ances, provi sion of weld shields is both unpredictable and

dependent upon the skills of the wel der. Prior weld shields
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wel di ng shop,fBy Haue SREIdERCR Ny day, cﬁcm}@v%ae%@& %\rﬁlead@a
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20 disparities in performance between difference workshop
gsites at which the same welding function is to be formed.
For example, with regard to a repair as indicated a -
particular welder or welding shop may have experience in
order to achieve higher levels of competence but it will be
25 unacceptable to require all repairs to be transferred to
that particular welder or weld shop. In such circumstances
there is desirability with regard to producing weld shields
for use at different locations and alsc to avoid problems
with distortions such that replacement weld shields can be

30 created quickly.

In accordance with the present invention there is
provided a shield for providing an inert gas cloud about a
weld site or for heat treatment, the shield comprising a
box having an inlet for a gas and a flow dispersal element

35 for reduction in gas vortex in the flow through an outlet,
the shield characterised in that the box is provided by
panels having respective apertures and tongues for
assembly, each tongue engaging an aperture to retain
position in the assembly of the shield, a labyrinth panel



assenbly, each tongue engagi ng an aperture to retain position in the
assenbly of the shield, a |abyrinth panel
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the box havi inth apertures, the inlet extending
channel defined by sone of the panels to3provide a lateral path to

first labyrinth apertures.in the |abyrinth panel for determ
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point. defining the outlet in the form of apertures in a mesh.
Typically, the panels are formed from a metal sheet
15 cut to define the tongues and grooves along with dependent
upon the panel, labyrinth apertures and wmesh apertures.

Generally, the panels are defined by laser cutting.

Possibly, the panels are formed from steel or
aluminium.
20 Generally, seams are defined by the panels at tongue

and groove engagements.

Normally, the seams are sealed.

Generally, at least a top panel and the base panel
present a welding support. Typically, the welding support

25 is a welding nozzle. Generally, the box defines an
electrical earthing point.

Normally, the shield has a plurality of labyrinth
panels to define cascades of labyrinth paths through the
shield from the inlet to the outlet.

30 Possibly, the distribution plenum chamber and the
outlet plenum chamber are filled with a flow matrix.
Possibly, the flow matrix is a wire wool.

Typically, the box is rectangular. Alternatively, the
box is curved or otherwise shaped dependent upon an

35 expected displacement path.

Generally, the welding shield will incorporate a
clamping mechanism to associate the shield with a surface.

Typically, the mesh is supported by a low obstruction
grid.



Normal |y, the shield has a plurality of |abyrinth panels to define
cascades of |abyrinth paths through the shield fromthe inlet to the
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will also be appreciated that such sealed cabinets will
greatly inhibit the dexterity of a manual welder whilst
20 provision of robotic welding apparatus may create further
problems such as with respect to access and mounting. a
vortex free atmospheric fog about the weld site 1is
advantageous in order to avoid entrainment of oxygen and
therefore oxidation which may compromise the robustness of
25 the welding process. In the above circumstance it has been
known previously to provide effectively bespoke apparatus
to form weld shields. Such prior welding shields have been
produced generally by iterative and empirical methods

rathér than through deliberate design and construction.
30 Aspects of the present invention provide a weld shield
.which can be more readily reproduced and which avoids
potential problems as a result of incorporating  welded
seams or otherwise @ which may distort in use.
Reproducibility is a requirement and in particular
35 producing the same weld shield design at two or more
different sites is an advantage. The weld shield may be
simple and cheap to produce allowing disposal after one use

avoiding distortion problems.



25 the wel ding process. In the above circunstance it has been known
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its condition as
which meets equations such as: -

30 Ve = (Vg Bp) /Ay or A = VA = Constant = V. Ay

Where Vg = velocity of flow at exit, V, = velocity at
inlet, A, = cross sectional area of flow at inlet and A, =
cross sectional area of flow at exit.

35 The above relationship is simplistic and meant to
demoﬁstrate that increasing or decreasing of inlet flow
relates directly to the outlet flow. It will Dbe
appreciated that the flow rate through the outlet is not
controlled by the weld shield but only its condition as a
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protect the weld site.If exit area is increased it will be understood

t hat the ' |l ow rate has also to increase to a Lat
| evel to %&3%{'020&}8#:{ ow density through the exit area o? ?%%5@%5%%?
shi el d. Figure 1 provides a schemabic perspective view of a
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I ncor por ag esyarg edeid1rd.cal earthing point 8 and a 15 coupling 9 for
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noved in order t rotec ToR a a weld'srte in
present ati orweldi seielgad tim o@gﬁoad@&@‘é S’Qﬁha@@P?Ct‘FhéD%FHesmr@IS&nf

i s ConStrUCtﬁ@véﬁﬁmﬂh arh 0Nouei 8@ 20cshptiées nat havber 088 gEgess10,
bet ween panel s and_slots effectlvely Greate seans

iy T%%glég n, Qr e o8
formed by slot ?1v%t%ecﬁ1‘rtﬁ‘?gtt §3ed™18TRRT ch° F "85 S actept abie T6
distorti 00 ahd wheckfaneinetii gaspésapirbivigedi throwgarant ont¢le Gel dAs

shield in usﬁetfbmﬁgerdeEUEPbééOtlét¥§t5éhggguegg§ aﬁgfﬂ%?proprlately

associ ation ween the panels, 2, 3 5 al | ows che# aﬂ oh b
const ruct i orfbTtE MG SR EPHY 1VaEtSRTT a8 PERESRLHT FEjoush 2 Dbgge

wi || be descguwbeftd averin herdmasetd ipgrosfitiectd veéldcehitidct edThé amld
appropri at e'é/hs'][zc‘?dl @&&12#%% e%e%n Fbg’?ec%r%%ag“fegrtﬁbﬁg MBS P b' and a

typically bea stainless tness o resentation. %
mesh wi | 15 haseumoing Br LaperSsredafdORcWiEE ut¥RtdinaTHReRzlRl s Fhus,
4, 5 are cutchypiwald y shheodghia can be moved in order to provide

protection about a weld site in use by presentation of
inert gas through a base surface 7.
The weld shield 1 is constructed through a tongue and
20 slot formation along edges 10 between panels 2, 3, 4, 5.
Tongue and slots effectively create seams formed by slot
rivets along the edges 10 which are 1less acceptable to
distortion and therefore retain operability with regard to
the weld shield in use. However, such slot rivets/tongue
25 and slot asscciation between the panels 2, 3, 4, 5 allows
cheap and robust construction of the weld shield 1 as well
as repeatability.
As will be described later the base 7 is effectively
coﬁstructed of an appropriately sized mesh supported upon a
30 grid. The mesh will typically be a stainless steel for
robustness of presentation. The mesh will have holes or
apertures to act as outlets.
The panels 2, 3, 4, 5 are cut typically through a
laser cutting process from an appropriate sheet of
35 material. The tongue or rivet element along the edges of
the panels 2, 3, 4, 5 engage slots in an opposed panel 2,
3, 4, 5 to create a non-welded box construction for the
weld shield 1 which has specific repeatability to enable
replica units to be created. It will be noted that within



| aser cutting process froman appropriate sheet of 35 material. The
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I n such circunstances Tnhert gas will then_again_turn through a
further 180 2% f1%Rw |1ﬁlth"€d65po§¥?%t?0 adi teEerah tﬁlﬁ%%fgehlsecoﬁal such
| abyrinth apeffdingsatdedsntan aiinevt | ghssmﬁ@eeateﬁl ahtoughandier fwlemeds

bet ween a bas anel 20, u
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of the panel 4. In such circumstances inert gas will then
again turn through a further 180° to flow in the opposite

20 direction through second labyrinth apertures 24 into an
outlet space or plenum chamber formed between a base panel
7 and the labyrinth panel 20. In such circumstance the
inert gas will be evenly distributed along the base 7 of
the weld shield 1.

25 As can be seen the base panel 7 incorporates a grid 25
which supports an aperture mesh to facilitate vortex free
distribution of the inert gas initially presented through
the inlet 6. .

Each of the panelé 2, 3, 4, 5, 20 as indicated is cut

30 from an appropriate sheet of material with accurate
creation of tongues or rivets along with apertures for
construction of the weld shield along with sizing with
respect to the apertures 23, 24 and formation of the
lateral channel through panels 21, 22.

35 Figure 3 provides a perspective view of the labyrinth
panel 20 along with inlet 6 and the panels 21, 22 utilised
to create the lateral channel for inert gas distribution in
the weld shield 1 depicted in figures 1 and 2. Thus, as

can be seen the inlet 6 presents an inert gas flow A to an
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c1rcumstances the inert gas presented 1n the direction of
arrowheads A will be able to flow in a 360° radial direction
out of the inlet 6 into the lateral channel created by the
panels 21, 22 and the bottom panel (not shown) in the

25 shield 1. By utilising accurately profiled and shaped flat
panels with integi:ated non-intrusive and non-welded joints
created by the tongues/rivets and slots a weld shield
construction is provided in which a complex labyrinth can
be made of almost any size or shape utilising flat sheet

30 materials and requiring no special tooling. Furthermore,
weld shields in accordance with aspects of the present
invention due to their relatively simple and easy
congtruction can accommodate in addition to rectangular
shapes as depicted above curved and specific shapes for

35 particular weld situations. Thus, the weld shield can be
curved or otherwise shaped for accommodation about a part
requiring welding. '

In addition to provision of means for presenting a

weld apparatus it will also be understood that weld shields
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As indicated the panels and other structures with

regard to weld shields in accordance with aspects of the
present invention are fo¥med from sheet materials and the
30 slots and other positions for the labyrinth panels can be
adjusted as required to create an acceptable weld shield
for performance. In such circumstances once an appropriate
weld -shield is constructed for requirements, the
positioning and construction of that weld shield can be
35 repeate-d with a high level of éonsistency. Furthermore,
production of flat panels with labyrinth apertures allow
the same construction of the weld shield to be achieved

repeatedly in different workshops.
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conprising g,hax supported upon a grid. The exiting high temperature
inert gas thus has no vortexes and therefore a uniform heat
treatment is achieved.

25 Modifications and alterations to aspects o©of the
present invention will be understood by those skilled in
the art. Thus, for example as indicated shields may be
created with wvarying numbers of labyrinth panels with
dimensions and configurations to achieve best performance

30 in use. The size of the mesh provided in the base surface
in terms of distribution of apertures may be altered
dependent upon requirements and shaping of that surface as
presented to an area to protect a weld or provide a heat
treatment. In order to maintain a temperature for the

35 inert gas, particularly with regard to hea; treatment
embodiments, means may be provided to maintain inert gas
temperature through heating of the shield in accordance

with aspects of the present invention.



5 having an inlet for a gas and a fl ow di spersal el enment for
reduction in gas vortex in the flow through an outlet, the shield
characteri i hat the box is provided by panel s hayj tjve
apertures‘gﬁgmk@ﬁ%ﬁgs for assenbly, each tongue engagi%S?H%%&égggf re
to retain position in the 10 assenbly ofithe shield, a | abyrinth

panel extending across internally within the box having | abyrinth
apertures, t et extending to a |lateral channel defined by sone
of the panels to provide a lateral path to first |abyrinth apertures
in the [abyrinth panel for determning a first 15 labyrinth path in
substantial ly. a dirsitielsh foppesidvedtiogt Ae intet , gasheclmd ddfouti g weld
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eart hi ng pOIrgertures in the labyrinth panel to define a second
labyrinth path which is substantially in a direction
20 opposite to the first labyrinth path, a base of the box
having an outlet plenum chamber associated with the second
labyrinth path and the box having a base panel defining the
outlet in the form of apertures in a mesh.
2. A shield as claimed in claim 1 wherein the panels are
25 formed from a metal sheet cut to define the tongues and
' grooves along with dependent wupon the panel, labyrinth
aﬁertures and mesh apertures.
3. A shield as claimed in claim 2 wherein the panels are
defined by laser cutting.
30 4. A shield as claimed in ‘any of claims 1 to 3 wherein
the panels are formed from steel or aluminium.
5. . A shield as claimed in any preceding claim wherein

seams are defined by the panels at tongue and groove

engagements.

35 6. A shield as claimed in claim 5 wherein the seams are
sealed.
7. A shield as claimed in any preceding claim wherein at

least a top panel and the base panel present a welding

support.



5 10. A shield as clained in any preceding claimwherein the shield
has a plurality of labyrinth panels to define cascades of |abyrinth

paths thr shield fromthe inlet to the outlet. .
shield asq,gﬁg?otrgr@gm?% any precedi ng claimwherein the 18C51G;Bt]2?0|8 u:§t6|°40n

pl enum chanber and the outlet plenum chamber are filled with a flow

matri x. 12. A shield as clained | n%él aim 11 wherein the flgw mat]réi.x
is awire wok. A shigdd Rspelaimed Pg; T aK§ehrERediffig HHEME
wherein the a&ppextiss reeciediguoanozz1l4. A shield as clained in any of
claims-1 to 12 wherein e box J. ur.ye | Se .
dependent up%h anfe%le%#é;da%ias&p%lz"ggnéxlt g‘f%g{ ﬁ%gg.ax\fi%cgggﬁﬁgre eaiLsn the
clai med i n ahgxpiettehgrldioatwherdi ARTRRIPY BRI -ng shield will
i nC?rporatse aocl aﬂpéﬂlil%emecahsi’:lr&lsamn{e@ a@saﬁyabeegeaiﬁ@iciﬁmwﬂmaein the
surface. 16., A [ as clained.in an receding cl.ai eing t
mesh is suppﬁ]il%%igbf}_‘aa? | Sw ggélf:?g%{:}i[ono%rﬁc?%yrmtg bEhEL NSS! hddihe
cascades of 1labyrinth paths through the shield from the

inlet to the outlet.

11. A shield as claimed in any preceding claim wherein the '
10 distribution plenum chamber and the outlet plenum chamber

are filled with a flow matrix. '

12. A shield as claimed in claim 11 wherein the flow

matrix is a wire wool.

13. A shield as claimed in any preceding claim wherein the
15 Dbox is rectangular.

14. A shield as claimed in any of claims 1 to 12 wherein

the box is curved or otherwise shaped dependent upon an

expected displacement path.

15. A shield as claimed in any preceding claim wherein the
20 welding shield will incorporate a clamping mechanism to

associate the shield with a surface.

16. A shield as claimed in any preceding claim wherein the

mesh is supported by a low obstruction grid.



