











Thermal spraying of NOVA SWISS®

It strongly depends on the specific application
which of the thermal spray processes is used.
Considerations of cost effectiveness play

always an important role.

Available spraying processes

Gas temperature [°C] | Particle speeds [m/s] | Tensile adhesive strength [MPa] | Porosity [Vol.%]
Wire arc spraying 4000 100 10-15 10
Flame spraying 3100 40 10 1015
High velocity oxygen/ fuel spraying (HVOF) 3100 800 >70 -2
Plasma spraying 15000 200 > 50 =5
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Surface and Coating Technology

Material overview

resistance, extremely hard
and abrasion resistant, very
dense, and smooth coatings

Material groups | Material Melting Vickers Typical characteristics Application areas
temp. [°C] hardness
(guide values)*
Pure metals Aluminum/Al 660 44 HV Soft Corrosion protection
on machine parts against
industrial and sea
atmosphere.
Copper/Cu 1080 55 HV Good thermal and electrical | Conductive layers, e.g. on
conductivity non-conductors
Molybdenum/Mo 2600 up to 1000 HV Good sliding and emergency | Sliding surfaces in general,
running properties, hard, crankshafts, synchronous and
tough, good wear and piston rings, guides, pump
corrosion resistance. Extre- parts, diesel motor parts,
mely dense layers possible, fitting and press fits, avoiding
high compressive strength of fretting corrosion
Zinc/Zn 420 25-40 HV Melting at low temperatures, | Corrosion protection such
good corrosion protection as aluminum (often also as
Al/Zn alloy), particularly for
bridges and crane structures
and on containers etc.
Tungsten/W 3400 8001000 HV Element with extremely high | Electrical contacts, electrodes
melting point
Steels Different alloys 1325-1500 160-600 HV Depending on chemical General repair of worn parts
composition: Good turnable
to very hard, high friction
wear resistant, corrosion and
acid resistant
NiCr alloy 1400 250 HV Corrosion resistant, very Bond and interlayer coatings
good adhesion, high
temperature resistant
MCrAlY 13601410 400-500 HV High-temperature corrosion | Base and bond coatings
M = N, Co, Fe, resistant
Stellite up to 1400 up to 750 HV Corrosion and wear resistant | Wear protection in general,
steam turbine parts
Tribaloy up to 1600 up to 650 HV Wear and corrosion-proof, Friction wear protection with
(Cobalt or good heat hardness good sliding properties
nickel base)
Self-fluxing NiCrBSi, 10001100 up to 750 HV Hard, tough, dense, very Wear protection in general,
alloys NiCoBSi, wear resistant. Fusing in particular valve protection,
CoCrNiMoBSi, possible, good hot hardness | corrosion protection. Fused
CoCrNiWABSI layers are absolutely sealed
Non iron-alloys Alu bronze 1060 210 HV Hard, tough, high compres- Friction wear protection with
sive strength, corrosion good emergency running
proof, good emergency properties
running characteristics
Nickel/aluminum/ 1400 230 HV Very dense and good Base or intermediate layers.
NiAl adhesion, heat shock and Bearings
corrosion resistant
Ceramics Al-oxide pure/Al,O; | 2050 up to 2600 HV Very hard, abrasion-proof, Textile machine parts,
but relatively brittle, good electrical and heat insulation,
electrical isolator mixer blades
Al-oxide/ALO, The titanium oxide portion Contact seals, shaft
+ 3% Titanium oxide | 2000 2400 HV improves the density, the protection sleeves, textile
+ 12% Titanium oxide | 2000 2100 HV sliding properties and polish | machine parts, hydraulic
+ 409% Titanium oxide | 2000 1600 HV ability, also less brittle, but parts, pressure rollers
less hard
Chrome oxide/Cr,O; | 2330, 2450 2500 HV Excellent corrosion Pump parts, plungers, shaft

protection sleeves, gasket
fittings, textile machine parts




graphite

Ceramics Zirconium General heat protection, poor Casting machine parts, moulds, high
oxide/ZrO, 2700 260-1400 HV wettablility to liquid metals, temperature nozzles, combustion
-Y,O; stab. 2500-2700 500-1200 HV electrically conductive at high chambers, high- temperature heating
- MgO stab. 2500-2700 500-570 HV temperatures elements (>2000 °C)
- CaO stab.
Titanium carbide/TiC | 3200 2500-3200 HV Extremely hard and wear resistant special applications
Cermets Materials made out Usually combinations of extremely Special applications and as
of ceramics and different components intermediate layers
metals or metal alloys
Tungsten carbide / 1490 up to 1300 HV Very hard, tough, and abrasion/ Wear protection in general
WC erosion resistant, good corrosion
+ 129 cobalt resistance, thermal shock resistant.
Very dense layers with good
adhesion
Chrome carbide / 1900 up to 1000 HV Like tungsten carbide, but in addition | Chemical machine parts, covers, hyd-
GG, very good heat resistance. raulic valves, machines and tool parts
+ 25% NiCr of all kinds, ideal wear protection on
aluminum parts
Pseudo alloys Nickel-graphite 1450 44 HV Self-lubricating thanks to free Friction bearing, depending on use,

also suitable for dry runs

Ceramic-metal

Ceramic-polymer

Metal-polymer

No homogenous alloys, but often
characteristics of both partners
combined

Hard, wear protection
(see Cermets),

hard, non wetting/sticking
(food — and printing technology),

e.g. Al-Si-polyester (abradable
coatings)

(*) The guide values of the Vickers Hardness HV of thermally sprayed coatings are typically lower than those of comparable bulk materials.

From initial powder materials to final coatings after different surface treatments.
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