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1. Scope and cored wires for

This technical bulletin contains information about the use of cored ~ fer from welding co
wires in thermal spraying applications. Notes and recommen- Process-depend
dations on the proper selection of spray materials and process
optimisation are given, especially in relation to the themes of arc
spraying and wire flame spraying of cored wires. Using an iron-
based material as an example, different strategies to produce
high-quality coatings are illustrated.

ndamental to achieving a
urers offer special sold wires
g processes. These may dif-

“Elements with an affinity for oxygen,
or protection against corrosion on steel,
igher concentration in the wire than in
es also contain additives that help to
talnlng slag-forming elements should

2. Introduction

Within the context of DIN EN 657, thermal spray processes are
coating processes in which a spray material is melted, near-melte
or plastified inside or outside the spray device and propelled o
a workpiece surface. The component surface is generally not mo
ten during this operation.

lesign of cored wires differs greatly owing to specific pro-
------ itions. The user must always be aware of this when
2cting a material. Even when the chemical composition is the
e, the processing characteristics and coating results can vary
antly. Figure 1 shows the schematic structure of a cored
Thermal spraying of filler materials in wire form is characterised ~ Wwire for thermal spraying. This is mainly characterised by its ma-
by high reproducibility and process-specific advantages nufacture (e.g. seamless cored wire or tube cored wire, enclosed
achieved by using wires instead of fillers in powder fo cored wire with fold, enclosed cored wire with joint), the overall
can be manufactured, stored, transported (without se diameter, the thickness of the sheath, the chemical composition
and conveyed relatively easily. Owing to the possi i of the sheath, the chemical composition of the core, the particle
ent to cored wire product|on materials are prov| not sizes of the core and the density of the core (see Table 1) Two-
available as solid wires due to their low dugility. red component systems filled with a wire core (e.g. NiAl) represent a

wires therefore opens up a wide range of pSiible special type of cored wire.

Arc wire spraying, wire flame spraying, highi-verS i Join (e.g. fold, joint, seam-free)
spraying (also known as HVOF wire sprayif) are pas&@ularly sui- Y

ted to the processing of cored wires, while a d¢chnologies, : : /\m.-e sheath

such as PTWA (plasma transferred wire arc) areS&table for a few
specific applications.
Core (e.g. alloy elements,

Component pre-treatment to DI 5Q7 is recommended e )
; additives, hard materials)

when using wires to produce ings.

Wire-sprayed coatings are as a prepared surface
or a buffer layer. Various su reparation methods are illust-

ning the production of
outlined in DINGEN IS
The issue of wire

cussed in DIN

other non-organic coatings are
Technical Bulletin DVS 2301.
rds for thermal spraying is dis-
19. Technical Bulletin DVS 2304 con-

checklist for assuring the quality of

S.
Some in ndling cored wires, especially regarding
work pr wire feeding, are derived from the field of

and can also be applied to thermal spray-

as been drawn up by a group of experienced specialists working in an honorary capacity and its consideration as an important source of information
he user should always check to what extent the contents are applicable to his particular case and whether the version on hand is still valid.
gbe accepted by the Deutscher Verband fir Schweillen und verwandte Verfahren e.V., and those participating in the drawing up of the document.
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During thermal spraying, an alloy (mixture of core and sheath ma-  ges in the wire geometry can cause problems when feeding t
terial) only forms at the melting wire tip, and is normally incomple-  wire and injecting it into the welding gun.
te. To support a homogeneous coating structure, it is therefore
advisable to use cored wires with a sheath material that already
matches as closely as possible the desired matrix composition of
the coating. With some material systems, thermal loading of the
filler material or the creation of an alloy is not desired. A typical ex-
ample are wires with filler particles of tungsten carbide that should,
where practical, only be melted at the surface, so that they can be

When cutting the wires to length (e.g. using diagonal plier:
should be taken to avoid excessive pinching. Othe|
a risk combustible gases or flames can flash bacl
welding gun (wire injector) due to major differences i
pared with the internal contour of the wire injector. T¥is da
particularly high when wire flame spray guns are ig

firmly bonded to the layer with as little transformation as possible.  When feeding the wires into the feed hoses g ges,
Typical cored wires for thermal spraying are listed in Table 2. The ;n::ererrizstézemr:;erethloi:';iac.irg sfd?hzs r?:s:ehz ‘ Wisrzf\’/ii:
main application areas are anti-wear protection (e.g. hard alloys | - - ) y

PP b (e.g 4 life and functional capability. When feedin nched wi-

with and without particle reinforcement) as well as the separation
of high-alloy materials and pseudo alloys. Furthermore, cored wire
production offers extraordinary material development possibilities,
since the coating properties can be influenced in other respects by
varying the filler compositions. Wires with a diameter of 1.6 mmto  Before the gun is ignited, the

3.2 mm are used in most applications. of the gun must be shortened as
large pieces of wire - which cg

4. Work preparation X
. ) . . . operator or gas lines - fro
The processing of wires by thermal spraying requires a certain o the spraying process.

amount of advance preparation. To avoid violating the critical ben- o )
ding radius of the wire and thus changing its geometry, the wires  In all cases it is consi
must never be kinked after uncoiling from the wire coil. Such chan-  feed and gun manip

res, there is also the risk that particles will f
and into the hose, which then cause
increased wear when the gun is in use.

ut of the wire core
feed forces and

ends protruding out
ossible. This can prevent

ed towards the system
rown out of the gun at the start

Table 1. Classification of thermal spraying materials by manufacturing proce

Designation Manufacturing process
Solid wireffiller rod Pyrometallurgical production lomogeneous composition
Solid wireffiller rod Powder metallurgical prod Homogeneous composition

working

Cored wire (tube cored wire) Filling of a metallic tube with pov and Seamless metal shell with powder filling
subsequent working

Cored wire (flux-filled folded-strip wire) | Working of a metal s ith powder filler Metal shell with powder filling
and binder

Cord Simultaneous extru of pgiyder, binder Plastic shell with powder filling

and organic cQ

Ceramic rod Extrusion an f ceramic materials | Porous rod, comprising bonded
ceramic particles

Material system Composition aving properties Sample application

Iron-based cored wires FeCrNiMoSiC AUstenitic alloys for protection against corrosion

Protection against corrosion at hight emperatures, good machining properties

Protection against extreme abrasion wear

Nickel-based cored wires Bonding agent, buffer layer

Protection against abrasion, corrosion, e.g. in the chemical industry

Protection against extreme abrasion wear

Abrasion resistance, friction wear resistance and corrosion resistance

Cobalt-based cored w‘res
for wear rings and components in the chemical industry

CrMoFeNiSiMnC Impact resistance, friction wear resistance and corrosion resistance and high
toughness for valve seats, hot-stamping tools

Special materials Anti-slip coatings

Cu + hBN Hexagonal boron nitride acts as a solid lubricant, abradable coatings




