A PPL IC ATION NOTE

Valve Protection against Wear, Erosion & Corrosion
The coating is applied uniformly to increase the operating lifetime of the valve by
protecting the valve trim from accelerated failure caused by abrasive wear and
corrosion from the operating media.
Background
Valves exposed to harsh environments require enhancement to prolong the operating life. Coatings play a significant
role in protecting the valve trim components from abrasion by the sand or stone debris present in fluids, and from
erosion by accelerating flow when the valve is being opened or closed. Traditionally HVOF applied Tungsten Carbide
or Hard Chrome are used to protect these components but they have application limitations due to the geometry of the
parts. Fugitive emissions (FE) are increasingly important to the valve industry due to stem leakage being identified as a
main cause of FE. Protecting the stems to prevent leak paths can be critical.

Hardide-T Coating

Abrasive-Feeder

Hardide® is a family of low temperature CVD (chemical vapour
deposition) tungsten carbide/tungsten metal matrix composite
coatings that increase the life of critical metal components. The
Hardide-T coating has hardness of 1100 - 1600 Hv100 (70-77 HRc)
combined with enhanced toughness and corrosion-resistance.
In the ASTM G65 abrasive wear test, the Hardide-T coating
outperforms stainless steel by a factor of 460x, Hard Chrome by a
factor of 12x and HVOF WC by a factor of 4x. The coating can be
applied easily to internal surfaces and complex shapes enabling
greater valve design flexibility, while the smooth and uniform ‘as
coated’ finish streamlines in-house finishing operations, meaning
faster turnaround times, improved quality control and traceability.
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The Hardide CVD applications process allows the conformal coating internal and external surfaces, complex shaped
parts and non-line-of-sight areas. The coating can be applied to a large variety of components including balls, seats,
plugs and cages.
For valve stems, Hardide-T offers a binder-free, dense homogenous structure which is kinder to seals and can operate
in temperature from -196ºC to +400ºC. The coating layer has virtually 0% porosity and will not allow media to permeate
through the coating structure. This also makes the coating excellent in corrosion resistance in acidic environments.

Salt Spray Corrosion Tests
Neutral salt spray to ASTM B117-07a standard. Compared Hardide coating with Hard Chrome and HVOF coating.

HVOF after 480 hours.

Hard Chrome - had to be removed
after 288 hours due to severe
corrosion.

Hardide after 480 hours. Further
tests up to 2000 hours - no
corrosion.

In slurry tests undertaken by global valve and
pump manufacturer Flowserve, Hardide-coated
316 balls and seats remained operational after
more than 70,000 cycles in slurry, whereas
Co-Cr wear-resistant balls and seats failed in
29,000 cycles.

Hardide-T CVD coating is technically comparable and a superior performing replacement
for HVOF applied WC, Hard Chrome Plating and Stellite.
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