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Key Characteristic of WC base
powders on HVOF and HVAF
application

Review current specified HVO
WC materials for Oil & Gas
Segment

Next generation of Wear &
corrosion resistant coating
materials and potential chrome
plate replacement alternatives
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Manufacturing Process

Cast & Crushed Dense Sintered Agglomerated Sintered

Decreasing amount of W,C and n-phases ———

Poor flowability of fine powders < 25 um Better flowability
High Apparent Density Lower Apparent Density
Lower degree of melting Higher degree of melting
in the spray process in the spray process

Higher coating porosity Dense coatings
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Development of Carbide Size (WC  -Co)

Plasma

Average: 8 um
Range: <20pum
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Future Requirements for HYOF Carbide Coatings

Lower surface | Dendse coatings
Finer powder powder grain size
roughness asS grain size must be adjusted
sprayed to spray system
Improved
wear Finer carbides
resistance
Improved -
_ - : Coc¢ Ni¢ CoCrg
corrosion Modified matrix NiCre
y NiMoCrFeCo

resistance
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Review current specified HVYOF WC materials for
Oil & Gas Segment
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86WC -10Co 4N
(TA10C)

PSD: 45/+15um
Hardness (HVO0.3): 1250
ASTM G65 Procedure A: 0.081 g. (Adj. mass loss)
Porosity: 0.39%
Cracks: None
Delamination: None
Un-melted particles: None
Salt Spray Test Cycle: 240h

Properties:

A Agglomerated and Sintered, HYOF & HVAF

A Densified structure with fine carbide
dispersion

A CoCr matrix higher corrosion and abrasion
resistance than Co matrix.

A Useable in water based solution and wet
corrosive environments

A Smooth coating with fine microstructure and
high bond strength

A Hard Chrome replacement

A Most specified HVOF/HVAF carbide coating
material for Oil & Gas Market Segment

A Useful up to 500°C
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WC-12Co
(TA12)

PSD: 45/+15um AP ey
Hardness (HVO0.3): 1200 S e Ee R P mme wem mu R
ASTM G65 Procedure A: 0.096 g. (Adj. mass loss)
Porosity: 0.12%
Cracks: None
Delamination: None
Un-melted particles: None
Salt Spray Test Cycle: 240h

Properties:
Agglomerated and Sintered
Max. operation temperature 500 °C

Hard, dense coatings with good abrasion,
erosion and sliding wear resistance

Smooth coatings with fine microstructure and
high bond strengths.
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WC-10Ni
(TA10N)

PSD: 45/+15um
Hardness (HVO0.3): 1162.31
ASTM G65 Procedure A: 0.094 g. (Adj. mass loss)
Porosity: 0.51%
Cracks: None
Delamination: None
Un-melted particles: None
Salt Spray Test Cycle: 240h

Properties:
Agglomerated and Sintered
Max. operation temperature 500 °C

Smooth coatings with fine microstructure and
high bond strengths.

Hi?her erosion resistance than WC-Co and
better ductility.
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