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1.  Scope 
 This technical bulletin contains information about the use of cored 
wires in thermal spraying applications. Notes and recommen-
dations on the proper selection of spray materials and process 
optimisation are given, especially in relation to the themes of arc 
spraying and wire fl ame spraying of cored wires. Using an iron-
based material as an example, diff erent strategies to produce 
high-quality coatings are illustrated. 

2.  Introduction 
 Within the context of DIN EN 657, thermal spray processes are 
coating processes in which a spray material is melted, near-melted 
or plastifi ed inside or outside the spray device and propelled onto 
a workpiece surface. The component surface is generally not mol-
ten during this operation. 

 Thermal spraying of fi ller materials in wire form is characterised 
by high reproducibility and process-specifi c advantages that are 
achieved by using wires instead of fi llers in powder form. Wires 
can be manufactured, stored, transported (without segregation) 
and conveyed relatively easily. Owing to the possibilities inher-
ent to cored wire production, materials are provided that are not 
available as solid wires due to their low ductility. The use of cored 
wires therefore opens up a wide range of possible applications. 

 Arc wire spraying, wire fl ame spraying, high-velocity wire fl ame 
spraying (also known as HVOF wire spraying) are particularly sui-
ted to the processing of cored wires, while plasma technologies, 
such as PTWA (plasma transferred wire arc) are suitable for a few 
specifi c applications. 

 Component pre-treatment to DIN EN 13507 is recommended 
when using wires to produce high-quality coatings.  

 Wire-sprayed coatings are frequently used as a prepared surface 
or a buff er layer. Various surface preparation methods are illust-
rated in Technical Bulletin DVS 2311. The main principles concer-
ning the production of metallic and other non-organic coatings are 
outlined in DIN EN ISO 2063 and Technical Bulletin DVS 2301. 
The issue of wires, rods and cords for thermal spraying is dis-
cussed in DIN EN ISO 14919. Technical Bulletin DVS 2304 con-
tains important notes and a checklist for assuring the quality of 
thermally sprayed coatings. 

 Some instructions on handling cored wires, especially regarding 
work preparation and wire feeding, are derived from the fi eld of 
welding technology and can also be applied to thermal spray-

ing applications. Notes on proper wire feeding can be found in 
DIN EN  60974-5 and Technical Bulletin DVS 0926-2. 

 This technical bulletin is intended to facilitate the processing of 
cored wires using wire fl ame spraying, high-velocity wire fl ame 
spraying and arc spraying methods. The process optimisation 
strategies presented here are universally applicable and are illust-
rated using selected examples. When using cored wires, the spe-
cifi cations and guidelines of the respective cored wire and system 
manufacturers must be observed, even in the event of discrepan-
cies with the instructions listed below.  

3.  Selection of material 
 Choosing the correct fi ller material is fundamental to achieving a 
high-quality coating. Wire manufacturers off er special sold wires 
and cored wires for thermal spraying processes. These may dif-
fer from welding consumables in their chemical composition, as a 
process-dependent burn-off  of certain constituents has to be taken 
into account when spraying. Elements with an affi  nity for oxygen, 
such as free chromium for protection against corrosion on steel, 
are normally present in a higher concentration in the wire than in 
the coating. Some cored wires also contain additives that help to 
stabilise the arc. Wires containing slag-forming elements should 
not be used for spray coating as the slag separates out in the 
coating and forms a defect. 

 The design of cored wires diff ers greatly owing to specifi c pro-
duction conditions. The user must always be aware of this when 
selecting a material. Even when the chemical composition is the 
same, the processing characteristics and coating results can vary 
signifi cantly. Figure 1 shows the schematic structure of a cored 
wire for thermal spraying. This is mainly characterised by its ma-
nufacture (e.g. seamless cored wire or tube cored wire, enclosed 
cored wire with fold, enclosed cored wire with joint), the overall 
diameter, the thickness of the sheath, the chemical composition 
of the sheath, the chemical composition of the core, the particle 
sizes of the core and the density of the core (see Table 1). Two-
component systems fi lled with a wire core (e.g. NiAl) represent a 
special type of cored wire. 
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