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The present invention concerns welding products for welding with an
ext'ernal source’of calorific ener gy such as a chem cal or plasma flane.
For éxanple, the energy source may be an oxy- acetylene torch, a TIG
process, a so-called atom c hydrogen torch, or other variants operating by
ioni%étion of a gas. The invention is parjicularly concerned with wel ding
products in rod form in which the principal welding conponents, or sub-
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fact_t hat_t he ods ar e _di sconti_nuous | cantl reduces .t he productivity
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pr oduct , Eamingaswith. antirdlerddicvenratér balo®f hardf aci ng the surfaces of

si zabl e parts. | ndeed, for each rod, the operator is forced to abandon a

scrap at the end in order not to burn hinself, or else he has to butt the
scrap Patent US-A-2 219 462 describes two examples of welding products,

which generally take the form of rigid rods, a few tens of centi-
metres long.

In the first example, the rods have a metal core covered with a
coating containing the principal welding components in powder
form, bound tqgether and to the metal core by siliceous binders.

In the second example, composite rods consist of metal tubes

i filled with a supply element of a different composition contain-
ing, for example, tungsten carbides. Rods of this type are also
rigid, and of a limited length.

Document FR-A-1 003 435 describes a method for manufacturing a
rigid electrode comprising a core wire covered with a coating
comprising the principal welding components in powder form, bound
together and to the metal core by siliceous binders.

The fact that the rods are discontinuous significantly reduces
the productivity of manual welding operations requiring the use
of large quantities of product, such as for example the operation
of hardfacing the surfaces of sizable parts. Indeed, for each
rod, the operator is forced to abandon a scrap at the end in
order not to burn himself, or else he has to butt the scrap



together with the end of the next rod, a tedious operation which can prove
diffjcult. The partlcular ai mof the present invention is to avoid the
dlsadvantages of known et hods and devi ces, by proposing nmeans making it
possible to inprove significantly the product|V|ty of wel di ng or
resu?fa0|ng operations. In particular, the invention neans that a very |ong
wel di ng product can be produced, with a coated nmetal core, known as a
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flexibl e dgh B3-JFOWCELE 514, coi |, and be wound and unwound, and whose
princi pal wel'ding com ponents are contained in the coating. The present

i nvention provides substantial advantages over known products in which the
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products with a_coated netal core are known. iI's tru
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core. 1Indeed, these products are very inflexible, such that they
cannot be wound or unwound to form a coil of reasonable dimen-
sions, sufficiently small to facilitate handling.

The continuous rod according to the invention is very flexible in
comparison with known products, particularly products with a

metal core coated with the principal welding components, the said
\ products being short and rigid.

In the field of aré welding or brazing, relatively flexible
welding products with a coated metal core are known. This is
true of the products described in documents GB-A-1 007 039 and
US-A-2 107 434. However, in these known products, the principal
welding components consist of the actual metal core of the rod;
the coating contains secondary elements, that is, either brazing
flux, or products intended to create a gaseous protective cover-
ing during arc welding. The core is relatively thick, whilst the
coating is relatively thin, such that it is fairly easy to obtain
relatively great flexibility. The composition constituting the
coating of these known préducts, in their final state, does not
allow for the production of a thick, flexible coating containing



3 the principal welding conponents. Indeed, in their final state, these
product's ‘contai h neither binder nor plasticiser. Docunent DE-C-874 888
descri bes a continuous wel ding el ectrode obtained by extruding a coating
around a netal core wire heated by electrical conduction or by induction.
Ther®’is no indication of the conposition of the coating. The main
difficulty which can be solved by the present invention, in order to
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t hrough auhadtirendg.or coating eIectrodes a machine well known in the art,

used for produci ng wel ding products. In particular, . it is
Users are familiar with rigid and relatively resistant rods with
a coated metal core. Thus, the invention also has the aim of
producing flexible rods with a coated metal core which can be
handled and transported without any particular precautions, that
is, in which no significant, troublesome break is observed in the
coating or the whole product in normal conditions of handling and
use. For it is important for the coating not to be broken, since

W that would lead to uneven, poor-quality welding.

The invention also aims to avoid the unfortunate - from the weld-
ing point of view -~ influence of the metal wire forming the rod’s
core. For the metal wire generally melts at a higher temperature
than the coating. In the invention, means are sought to reduce
the diameter of this wire and thus accelerate its melting.

However, in seeking to reduce the diameter of the wire, one runs
into the problem of guiding it during manufacture of the rod.
Guiding the core inside the machine has to taken place without
buckling or jamming. The invention aims to solve this problem by
providing means to allow a very thin core to pass through a
machine for coating electrodes, a machine well known in the art,
used for producing welding products. In particular, it is



4 necessary to provide an even supply of netal wire in the machine. Such an
even supply is easier to produce in the case of continu- ous rods,
preferable wound into c¢oils. According to another aimof the invention, it
has-=to be possible to manufacture the continuous rod by extruding the
coatwhg around the core wire, a process which is a priori appropriate for
very long products. For this purpose, the coating has to contain pe of
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coatlng snmoot h and hofrbgeneous, anhd conferring
molten drop ensuring correct mixing before being deposited on the

part to be welded.

The invention also aims to allow the use of binders whose decom-
position during welding gives off only inoffensive products, for
example water and'carbon dioxide. Working conditions are thus
considerably improved;

In order to achieve these aims and others, the continuous rod

W with a coated core, according to the invention, comprises a rod
formed of a continuous metal wire, and a coating in which the
welding components are bound by an excipient containing at least
one organic binder of a type having the property of absorbing a
solvent and restoring it by evaporation, and containing at least
one element with a plasticising effect.

In the case of continuous rods for anti-abrasion resurfacing, the
principal welding components preferably comprise tungsten carbide
particles, and particles of an alloy whose melting point is lower
than that of tungsten carbide. The alloy may with advantage con-
tain chromium, silicon, boron and nickel.

The term "element with a plasticising effect" denotes any sub-
stance making the coating smooth and homogeneous, and conferring



SonAdt a flexibility which will nake it- possible to produce the rod in the
formof a coil of such a dinension as to be easy to handl e manual ly, for
example with a dianeter of a few tens of centinmetres. Such a result is

obt aj ned, for exanple, by using a water- or solvent-miscible |iquid, and by
havi a very |ow vapour tension at anbi emt tenperature. Exanples of this
type of liquid are glycerine or glycol. Wen used with a binder m xed
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fol |l owi ng conponents: hydroxyet hyl net hyl cellul ose, gal actomanose, “or

car boxy I l.ose, The best, results, have been qbtained with .
hydroxyﬁ@n@?ﬁ%hg&l R, 15 ik, adiPBLagPe A | ?ofﬁ'ﬁ&”i ‘_fl'h‘_e Bhep 1t
conpr oni absmtheen shéventn dqakleist ices asofight #bichhbindd: thef fgaaitdntles of

f1exibiligps {0 pLOi %éﬂ&in?jut:t)*n?bﬁ.@htét,r I 40 €1¥8 i ﬂlg(p_ﬁ §pP:%W Haee Al -
breaks in the coating, and sufficient ‘proximty of thé welding conponents
to avoi d 49f octher ERd¥eHE Bisd myist role eveprerahydiory Femidlyndhyiormal

cel | ul osecamperdtiwnser cbnaipLbAS p@ut“ﬁﬁ@ﬁ%p??@%@ﬂ%&%x}]ﬁa’ﬂfr §eﬁ§§gs ig«. 1'Ehhe
1 X : rt. ndeed, e
(r:lhglr gc\tl\glrb&fsrf%ecl;,ggémfﬁl Irfgflﬁslgficggtéﬂ%)? g{esaotr}_nsg ,I afeterI nextreusaion is complete.

In its final state, the continuous rod acéording to the invention

contains the binder and the plasticiser. Their simultaneous

presence makes it possible to obtain the required qualities in

the rod. Heating after extrusion must completely, or almost

completely, remove the solvent but should not eliminate or adul-
. terate the binder and the plasticiser.

According to another characteristic, the organic binder comprises
at least one of the following components: hydroxyethylmethyl
cellulose, galactomanose, or carboxymethyl cellulose. The best
results have been obtained with hydroxyethylmethyl cellulose, a
binder which cleérly provides the best compromise between the
main qualities sought for the rod: sufficient flexibility for
coiling, sufficient strength to avoid the appearance of breaks in
the coating, and sufficient proximity of the welding components
to avoid the occurrence of blowing. The use of hydroxyethyl-
methyl cellulose as a binder for principal welding component
powders seems a characteristic not obvious to the person skilled
in the art. Indeed, the rigid welding rods normally used, for
example the rods described in patent US 2 219 462, always include
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exanple the rods described in patent US 2 219 462, al ways include 6 a
bi'nder with a sodiumor potassiumsilicate base. Now, the presence of a
siliceous binder is inconpatiblé with the presence of hydroxyet hyl net hyl
cel Lul ose when naking a weld, and a good result could not be expected

W t hn the context of the present invention. According to another
characteristic of the invention, the plasti- cising effect of a binder
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follow n F flon and in the clainms, the termspher- oidal particle
denotes a rounded particle wth no angles or sharp ridges. Good results are
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observedrfuhay.wel ding is no | onger possible. In fact, the part- icles
became bl own before having had tine to aggl onerate and nelt together. Thus,
the organi c bi nder nust be present in the coating in a sufficiently large
proporti decordpegnite dher usivemtdmh t arsbrat i the isame otime asdtbensohpasial
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occurrence_of bl ow ng pheno-
able 1mprcvement in flexibility is noted by using in the coating

a certain proportion of alloy particles with a spheroidal form.
In the following description and in the claims, the term spher-
oidal particle denotes a rounded particle with nc angles or sharp
ridges. Good results are obtained by using particles produced by
pulverising.

The particles of spheroidal form should preferably represent at
least 30% by volume of all the welding products. If this condi-
tion is not fulfilled, it is Aifficult to obtain a truly flexible
coating. Efforts may be made to produce flexible coatings with
non-spheroidal alloy particles. For this, it is sufficient to
increase the proportion of organic binders. But it 1is then
observed that welding is no longer possible. In fact, the part-
icles become blown before having had time to agglomerate and melt
together.

Thus, the organic binder must be present in the coating in a
sufficiently large proportion to permit extrusion and to contrib-
ute to the rodfs mechanical properties, but this proportion must
however be small enough to avoid the occurrence of blowing pheno-
mena. A proportion of between 0.5 and 1.5% by weight in relation
to the whole coating is suitable.
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mena: A proportion of between 0.5 and 1.5% by weight in relation to the

whol e coating is suitable. 7 1t is preferable to use an organic binder
of a type capable of absorbing at least five tines its weight of water
whi I'st swell- ing. In this way, extrusion is facilitated and, after

dryihdg, renoval of the binder encourages7the particles of welding prod-
ucts to cone together, inproving the quality of welding. According to
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i nvention, conprisipng a thick coating over_a thin core wire and, in
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capabl e of elimnation by evaporation, and at |east one el enent having a

pl asti ci §hggceptéBg. b) extruding the conposition around a continuous netal
core wire, c) drawing the core wire |eaving the extruder in such a way that

the coatgd o9t ODERc-8%49%3Y Pact 13309 %hdlidd ' P S&YEE"sor manufac-
turing a welding electrode, in which a doating is extruded over a
metal core wire. It appears however that such a device and
method are not applicable in the case of a rod such as that of
the present invention, comprising a thick coating over a thin
core wire and, in particular, does not solve the problem of
guiding the core wire during manufacture of the rod. Thus,
according to another aspect of the invention, a rod is produced
by the succession of following steps:

k/ a) mixing the principal welding components in powder form with at
least one organic binder of a type exhibiting the property of
absorbing a solvent and restoring it by evaporation, at least
one solvent of the binder being capable of elimination by
evaporation, and at least one element having a plasticising
effect,

b) extruding the composition around a continuous metal core wire,
c) drawing the core wire leaving the extruder in such a way that
the coated rod forms, by gravity, a hanging half-loop between
the die and an output coil into which the coated rod is wound,
or drawing the core wire leaving the extruder by entrainment
means which impart to the output coil a sufficient constant
torque to stretch the coated rod between the coil and the die,
d) removing the solvent by heating, this heating taking place at
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the dig and an output coil_ into which the coated rod is wound, or draw ng
the core wire |l eaving the extruder By entrainment neans which inpart to the
output coil a sufficient constant torque to stretch the coated rod between
the coil and the die, d) renoving the solvent by heating, this heating

t akhg pl ace at 8 a tenperature below8the linmiting tenperature which
woul d cause the deconposition of the binder and the plasticiser. Qher
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in relation to the attached figures, anongst which: - Figure 1 represents a

rod according to the invention, wound into a coil; - Figure 2 represents a
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the rod 3 cEiPUERade FRREESEMEFeRerdd ACFREALRBAS tor tisht inEeRkson i yapado
shows a tranageer secedqt:zi onal view in a larger scale of the rod according to
t he i nventi qn, The rod conprises a_netal core 2, cylindrical in.far
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covered wit Rk F9E8at f nd FAXES) | Bn- THPRREFEPR TR atfnd 3:

whi ch cont almesorddngr tecithel inwedtigncoapdnent s, spheroi dal particles 4 of
weliding pro - of : j 5 €eR,S en
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tungsten car, arti are shown w t n practice,
nmost tungst éR9c&hEi #edparcPEPABghAPe thRadpVENFdOR- since it is very
difficult to obtain such particles wth rounded edges.

As represented in Figure 1, the continuous welding rod 1 accecrd-
ing to the invention is flexible along its length and can -be
wound over itself, or around a reel, in the form of a coil. 1In
nbrmal welding conditions, sufficient flexibility can be provided
to give the rod a coil shape whose diameter is a few tens of
centimetres.
Figure 2 shows a transverse sectional view in a larger scale of
the rod according to the invention. The rod comprises a metal
W core 2, cylindrical in form, covered with a coating 3 also cylin-
drical in form. In the coating 3, which contains the principal
welding components, spheroidal particles 4 of welding products -
for example, alloy particles - have been shown. Molten tungsten
carbide particles 5 are shown with sharp ridges. In practice,
most tungsten carbide particles have sharp ridges, since it is
very difficult to obtain such particles with rounded edges.
Particles 4 and 5 are embedded in an excipient 6 of binder and
plasticiser. In the coating, the particles of principal welding
components, the binder and the plasticiser form a generally homo-
geneous'structure.

One may with advantage choose particles of welding products whose -
grain size is, for the most part, between 5 millimetres and 0.04
millimetres. The applicant has found that, if most of the tung-



Partlcles 4 and 5 are enbedded in an excipient 6 of binder and plast|C|ser

I n the coating, the particles of principal welding conponents, the binder
and ‘the plasticiser forma genetally honmpb- geneous structure. One may Wi th
advant age choose particles of welding products whose grain size is, for the
nost_part, between 5 millinetres and 0.04 nmillinmetres. The applicant has
found that, if nost of the tung- 9 sten carbide particles are smaller
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or defective. The_petal qée wire 2 shoul d preferabl di,anet er_ of | ess

than 1.5ifmthehediminhghedayandn rcﬁftlsﬁ‘i?é‘ctﬁ et 3Pra l%n &SloIQW‘?’ﬁdrretrég
Thus, it pragtheesedr tibarechamended that wuhgstetUcapbéder phativiky whbge
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t he maxi %‘%ggfﬂ?un é%pa%%afsﬂ?v%\l\% en%'n %%?L%i iné)%l ﬁﬁ%’:ﬁe%rﬁ%r{thlb l‘he gﬁj E{Jﬁe%§
vol une ofvetibbtcofit theototadd quendridiyngft cunbetienvearbadebe occupled by the
princi pal wel ding conponents, that is, by products intended to constitute

t he Iayer of weld or anti-abrasion resurfaC|n on_a surface, and not by
The presence of particles which are too large, for example, more

than 5 mnm, makes extrusion difficult or defective.

The metal core wire 2 should preferably have diameter of less
than 1.5 mm. The rod may have an outside diameter of 5 to 10
millimetres. Thus, it may be seen that the metal core wire occu-
pies relatively very little volume in comparison with the coat-
ing, such that the product has the maximum amount of active
elements.

It is important that most of the volume of the continuous rod
according to the invention be occupied by the principal welding
components, that is, by products intended to constitute the layer
of weld or anti-abrasion resurfacing on a surface, and not by
products which melt at a temperature greater than the melting
point of the alloy powder mixed with the tungsten carbide powder.
The metal core 2 is only a framework on which the principal weld-
ing components can be assembled.

An example of the method for producing continuous rods is given

below. In this example, the method comprises the following

steps:

a) mixing the principal welding components in powder form with at
least one organic binder, at least one solvent of the binder



products which nelt at a tenperature greater than the nelting point of the
“al | oy powder ni xed wth the tungsten carbi de powder. The nmetal core 2 is
only a framework on which the prfincipal weld- ing conponents can be
assenbl ed. An exanple of the method for producing continuous rods is given

bel Qw In this exanple, the nmethod cdaprises the follow ng steps: a)
m xi ng the principal meldgﬁg conponents in powder formw th at |east one
organi ¢ bi nd@ingacanahie sbinination thie eyaperationp pafingtcapasteone

eI|n1nat|oneQém@h&pQﬁQ%pgnplgg@lagshgasbfgg@tglenent with a plasticising
effect; extrudj.n g the co ositioon around. a .contjpuous netal _core wire so

as to fo 5355“9 RSS%Q%ﬂﬂMQﬁP?Wﬁa%o??%ﬁ%n%9u§up?ﬁﬁie°ﬁgﬁtVﬁﬁe
Heating t ake® plsat® &br&;hempamahub&sbebdM/the I|n1t|ng tenperature whi ch

woul d cayse the ositi n of .the hin n he pl L Cly

Compos! ¢ Ean KSReTEaERe 9 1 VarEo i Sutran P AR Y of Heabibel s3Res Bagee
for exanpl eatf @ ktemperatiing wellowethe! dimitingl meglp@tmun%ewlsmlnsweyld
follows: - ngpliRd Mmp%%&tylgﬁ o@oth% B3 Rber Q'.r'xh\?%‘i:" 8d ﬂl%\@.‘f.lClser.

conprising 1.5%silicon, 1.5% boron, 7% chromum and the reSt nickel; the
all oy represents 32 to 40% of t he total - hydr oxyet hyl net hyl cel | ul ose:

0.5 to 1a5%omp dyattqron loF aheuaRkitye!, Oalnoa:cih Sitae @%@h@taant oft Rerod to

extrieoheribiRe el do el rab%%%maé%m%' | ReeToleR AELa e

al oy i ssaamild seersr,] .isl mscdoillasts,: tungsten carblde has a melting point of
ar dund [e_rrgn\y@éds L{rﬁ%t‘\e%r% Qe TR &5, %ts%around [err]. Thus, in normal
| e

wel di ng conditions tun n carblde i S not
: - pulverlsed alloy comprising 1.5% silicon, 1.5% boron, 7%

chromium, and the rest nickel; the alloy represents 32 to 40%
of the total;

- hydroxyethylmethyl cellulose: 0.5 to 1.5%;

~ water, in a quantity to be adjusted according to the extrusion
and the welding quality: 2 to 10%;

- glycerine: 0.2 to 1%:;

the total having to equal 100%.

In the above example, the melting point of the alloy is around
1000°C. In contrast, tungsten carbide has a melting point of

v around 2750%, whilst the core wire 2 melts at around 1350°C.
Thus, in normal welding conditions, the tungsten carbide is not
melted, but is deposited in solid form on the surface to be
resurfaced, its particles being carried by the alloy. It is
preferable to use an alloy whose melting point is lower than
1100°%.

A machine 7 for coating the electrodes is used to implement the
method for producing the rods, this machine being well known in
the art. For example, a machine sold by OERLIKON under a refer-
ence such as EP 12 is suitable for this process. This machine 7
comprises an extruding press 8, means 9 for entraining a core
wire through the press and through the extrusion die 10, and

means 11 for pushing the components 15 of the coating through the
die 10.



rrelted but is dep05|ted in solid formon the surface to be resurfaced,

its partlcles being carried by the alloy. It is preferable to use an

al l oy whose nmelting point is lower than [err]. A machine 7 for coating the
el ectrodes is used to i npl ement the method for producing the rods, this
mackji-he being well known in the art. Farl exanpl e, a machine sold by

OERLI KON under a refer- ence such as EP 12 is suitable for this process.
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coil 12, _and devi ed to.the out

conti nuolisl y t'&ﬁena‘f??g ?f% 058 R Fqun Tﬁﬁgeoﬁf‘ed’ be? woulhBe
into an output coiill 3 15‘ hpreﬁepablyoehtramedprhyf ercaiﬂtylamt rlay nedtbgin-
rotationg 4me r’rqﬁlrgw f dr g r t

ext ruder an stretchl n ?%:r e ﬂlr?t; g:glset ?%% hé,’{‘ﬁ wgl gttg e eter m ned
t ensi on. Strekching dy Wthl]vﬁ retcs@etse @ﬁ%gme'aheorinsctaty @véﬁed)ﬁ‘éﬁrmﬂ—nﬁg
of small tdhaiBher, imathis W S éhQﬁr% Tdh | beMinte%indd %5%&9@ glehhe

di ameter of th coat ed rogéaa Ie: ;__ mat eri al constltutl ng
coating, ¥ eBhi'J ctSc8h B mdBipyf ?Eu- PS | ¥SphelGEEntPAB Hedndli f‘l{“feEE?F’on
for the rod |l eaving the extruder: according to a flrst met hod, the

entleai n t r ent .C t et he, ou il
13 to s{nrgg Eh é%té'i)&a Eh %&E\%\géﬁ [E’Fle%?:%ll% g:%di ¢ (%) a%co %négto
a secondmnsemal pnesmtuanngertherrmas:lm.l @mhoa@mam chennagenpanhicu-

torque tgathe %Mer@o‘thol?*mebﬂﬁ tde eeakedohodedPr "E‘he bﬁ‘o@ral‘éalxbinga the

hangi ng haIf-Ioo 100 of_.the chosen,_ di nensi on between the coil 13 and the
die 10, ®KFEHd ?ﬁpa:af’§°§d§&9f it et LLBRLL BSEheGyqide ERiR@Ianent BeRY Lhe

extruder impart a sufficient constant torque to the cutput coil 13 to
stretch the coated rod 1 between the coil 13 and die 10;
according to a second method, the entrainment means 14 impart a
sufficient constant torque to the output coil 13, but the coated
ro& forms, by gravity, a hanging half-loop 100 of the chosen
dimension betyeen the coil 13 and the die 10, which imparts a
sufficient constant torque to the wire leaving the extruder. 1In
both cases, the speed of advance is fixed by the entrainment
W, means 9 for the core wire.

The present invention includes the various variants and generali-
sations contained within the scope of the following claims. 1In
particular, it is possible to use other organic binders and other
plasticisers without leaving the scope of the invention. The
nickel-based alloy can be different. Different solvents can be
mixed with the organic binder. The thickness, shape and consti-
tution of the metal core can be modified. Particles of hard
material other than tungsten carbide, with a high melting point,
can also be used.. And one may freely choose the length of the
rods, and for example manufacture rods several metres long wound
into coils, or rods a few centimetres long with the same internal
structure according to the invention.
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the core wire. The present invention includes the various var mmﬁ m"ml”m
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property of abserbijghst S eStgai 0!51ﬁ<?§f‘ 05t ng {:Eszyhﬁ\ﬁB&r hieODroplerty
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| ong rod wound eit dex@d oM legmthberitand @damwalslmg 2f rActnd accordl ng
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gal act omanos@uced in the form of a continuous, very long rod wound on a

coil which can be handled manually.

2. A rod according to Claim 1, characterised in that the organic
binder comprises at least one of the following components:
- hydroxyethylmethyl cellulose,
- galactomranose,
— carboxymethyl cellulose.

3. A rod according to one of Claims 1 or 2, characterised in
that the element with a plasticising effect is a water-sol-
uble liguid having low surface tension at ambient tempera-

ture, such as glycerine, glycol or triethanolamine.

4. A rod according to any of Claims 1 to 3, characterised in
that the welding components of the coating are partly in the
form of particles of spheroidal form (4).

5. A rod according to Claim 4, characterised in that the part-
icles of spheroidal form represent more than 30% by volume of

the welding components of the coating.

6. A rod according to Claim 5, characterised in that the organic
binder is present in the coating in a proportion of between
0.5 and 1.5% by weight.
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such-as glycerine, glycol or triethanolamne. 4. A rod according to any of
Cawps 1 to 3, characterised in that thejwel ding conponents of the coating
are partly in the formof particles of spheroidal form(4). 5. Arod
accordi ng7t o X abdh 4ccolralimet etd safdyi ot halaihe parto 6¢l ehavhctphésedddn

formreprese r h 9, by . of .t he | di n L he
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bi nder is prebeast ifiveetines iikp iveightr g ater ohidsttwesweldifigand 1. 5% by
wei ght . * C L M S * 13 7. A rod according to any of
Clains 1 to characterised in that the organic binder is of a type

6 yR .
capabl e df- abboFBANGCLONERG 9 vanyi ffs F1aing| ghitdf7 nafbaragteised in
swel ling. 8. thd®dth&ceoditigigt Tatibaitls G apFbpdrtion, ihassiadt i 6£d0i.B it

th ti [ {i ight of 0.5 t D% .
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to any of Clains 1 to 8, characterised in that the core wire (2) is

el astic, &0 di | t tho oyer ' :
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plucality of 1_E)art | CJ{};‘of a ni ckel - hased q_l | oy, at, nost 20% of the tungsten
carbi de part-*9 FERHSAHG £ Leaks dhithe &3 0.04 nm 11. A nethod

for producing rods according to any of Clains 1 to 10, conprising the

f0||0W'Kh§IQ£5fod according to any of Claims 1 to 9, characterised in
that the principal welding components comprise a plurality of
tungsten carbide particles and a plurality of particles of a
nickel-based alloy, at most 20% of the tungsten carbide part-
icles having a grain size of less than 0.04 mm.

11. A method for producing rods according to any of Claims 1 to
10, comprising the following steps:
a) mixing the principal welding components in powder form
with at least one organic binder of a type exhibiting the
L property of absorbing a solvent and restoring it by evap-
oration, at least one solvent of the binder being capable
of elimination by eﬁaporation, and at least one element
having a plasticising effect,
b) extruding the composition around a continuous metal core
wire (2),
c) drawing the core wire (2) leaving the extruder (7) in such
a way that the coated rod (1) forms, by gravity, a hanging
half-loop (100) between the die (10) and an output coil
(13) into which the coated rod (1) is wound, or drawing
the core wire (2) leaving the extruder (7) by entrainment
means (14) which impart to the output coil (13) a suffici-
ent constant torque to stretch the coated rod (1) between
the coil (13) and the die (10),
d) removing the solvent by heating, this heating taking place
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a) mxing the principal welding conmponents in powder formwth
organi ¢ binder of a type exhibiting the property of absorbing Hmnlﬂﬂmllﬁﬂm““l
restoring it by evap- 'oration, 'at |east one solvent of the bin mos  x
capable of elimnation by evaporation, and at |east one el enent having a
plagticising effect, b) extruding the caaposition around a continuous netal
core wire (2), c) drawn ng the core wire (2) leaving the extruder (7) in
such a way t hatat hea c bemperadurel ) bedows thy ddmiting atempgratunel fwhieh
(100) betveen tigutlicchlod €Ag ascalibiuicioh of Iile Mgk ok Ee praLed
rod (1) is wound, or drawing the core wire (2) leaving the extruder (7) by
ent r ai nnent rrea‘ﬁ%s?lizl) which inpart to the output coil (13) a suffici- ent
constant torque to stretch the coated rod (1) between the coil (13) and the
d| e (10), d) renoving the solvent by heating, this heating taking place

C L M S * 14 at a tenperature belowthe limting tenperature
Whl ch woul d cause the deconposition of the binder or the plasti- ciser.



