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PVD Coatings Extend the Life of HighValue IGT and Steam Turbine Components
Newly developed PVD coatings provide superior erosion and corrosion protection for high-value turbine
components, improving efficiency and reducing MRO costs
Industrial Gas Turbine (IGT) manufacturers and MROs are continually seeking new ways to improve the
performance and longevity of critical components. To achieve this, high-value components must be
designed and manufactured to withstand increasingly extreme temperatures, particle erosion and hot
gas corrosion stress.
Given the critical role of IGTs to utilities and bulk users of power, improving efficiency and extending
operating life of critical components is the key to managing costs while maximizing efficiency and uptime. Even seemingly minor factors such as the surface finish of compressor blades, for example, play
a key role in increasing fuel efficiency.
As a result, OEMs and MROs are turning to advanced coatings that modify the surface of turbine components to improve wear and corrosion resistance, while also providing a lower coefficient of friction
required for metal-on-metal contact of rotating parts such as shafts. One solution in this category that
is garnering attention are physical vapor deposition (PVD) coatings for both IGT and steam turbine
components.
“There is a high demand from OEMs and MROs for proven and cost-effective solutions that can extend
the life of key turbine components that are operating in hotter and more demanding environments in
order to reduce MRO costs,” says Paul Brooks, Lead Segment Manager of Power Generation at Oerlikon Balzers, a global OEM coatings provider to the industrial power generation industry.
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Protecting Turbine Compressor
Sections from Erosion
Even today, the overriding goal
of IGT OEMs continue to seek
new ways to incrementally
increase turbine efficiency. As
a result, higher firing temperatures are often utilized, further
increasing the temperatures
inside turbines and leading to
additional wear of component
parts.

mize air flow through the compressor and sustain compressor
efficiency,” says Brooks. “This
is an area where PVD coatings
excel because of their unique
combination of extreme surface hardness and a low friction
coefficient. PVD coatings have
only been used marginally in gas
turbines to date, largely because
of limited awareness in this
sector.”

Erosion / corrosion & fouling
of compressor blades, vanes
and inlet guide vanes (IGVs) is a
concern, given that the surface
finish has a direct impact on
optimum airflow and, therefore,
engine efficiency. This can
occur as a result of many factors, including tiny particulate
or moisture droplets that make
it past air inlet filtration systems
into the compressor section. An
IGT located near a refinery, for
example, can draw in polymers
and sulfur from the air. Sand
and salt are also common location-based issues.

Although the base material used
to manufacture compressor
section blades and vanes varies,
and continues to evolve, most
OEMs today utilize stainless
steel, or apply a galvanic coating
over a base steel. Unfortunately, galvanic coatings are relatively soft and erode over time. Due
to the high cost of these components, solutions such as PVD
coatings that are much harder
and last longer are now considered a more ideal solution.

Over time, the particulate sticks
to the blades, creating a rougher
surface that degrades turbine
performance. As the blades
foul, the efficiency of the entire
compressor system eventually
drops. This can drive up operating costs until the parts are
serviced. Even then, parts that
are re-polished to a mirror finish
become quickly fouled again.
“Ensuring that surfaces of compressor blades are maintained
smooth during service will maxi6

PVD represents a variety of vacuum deposition methods that
can be used to produce very
thin coatings, typically 1-5 µm in
thickness. The thin coatings, in
conjunction with close tolerancing, means that the component
retains its form, fit and dimensions after coating without the
need for re-machining. Thicker
coatings up to 25µm can also be
applied, if needed, to increase
erosion resistance.
PVD coatings also provide a
viable alternative in replacing
hard chrome plating. This comes
at an opportune time, given
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the industry’s transition away
from hard chromium plating to
more environmentally friendly
alternatives. For many years,
hard chrome plating was the
standard for achieving wear and
corrosion protection, but due to
European REACH regulations,
the application of hard chrome
plating is now highly regulated.
One REACH compliant PVD coating, BALINIT® Turbine Pro from
Oerlikon Balzers, is specifically
geared towards protecting engine compressor blades, vanes
and integrated bladed rotors
(blisks) from particle erosion by
maintaining a highly polished
surface finish to retain efficiency
gains for the lifetime of the part.
The formulation delivers a
metal aluminum nitride (MeAIN)
structure that results in an optimal relation of high hardness
to residual compressive stress
even under high thermal conditions. The PVD coating can be
applied to steels, super alloys
and titanium components and
has an extremely low surface
roughness once applied.
The high hardness of BALINIT
Turbine Pro has already been
proven in solid particle, liquid
droplet, liquid cavitation, waterjet and other erosion tests with
the coating on various substrates (steel, Inconel and titanium) in different coating thickness and high temperatures.
In the solid particle erosion test
in which materials were eval-

uated based on mass loss, for
example, BALINIT Turbine Pro
demonstrated more than five
times higher erosion protection
than other PVD coatings, including titanium nitride (TiN). That
value increased to more than
40X when compared to uncoated titanium and even more for
steel.

The Hot Section of Turbines
PVD coatings also show promise
for the hot turbine sections of
IGTs. Thermal protection is a
key MRO consideration for components in the hottest section
of a gas turbine where temperatures can exceed 800 degrees
centigrade. The intense heat,
which can be increased based

on the magnitude of the load,
as well as the type of fuel used
for combustion, can significantly
reduce the life of combustion
components.
Oerlikon Balzers is currently
working with leading IGT OEMs
on development of a PVD coatings that address both erosion
and the corrosion that occurs in
the hot sections of the turbine.
Given the variety of metal substrates utilized for component
parts and the variable demands
in different sections of IGTs, the
company regularly collaborates
with OEMs to advance new coating formulations.
As a global coatings provider to
the IGT industry, Oerlikon Balzers has facilities in 36 countries
across 111 locations. “When
there is a need to source or
qualify a coating, it is an advantage to have a local supply chain
& not have to send components
to the other side of the world,”
says Brooks.
Steam Turbine Components
Components of steam turbines
also face high temperatures,
erosion and fretting with the additional concern of steam-based
corrosion. Steam turbines can
operate on a standalone basis
or in conjunction with gas turbines, as in the case of combined cycle power plants.
The primary concern when
coating steam turbine blades
and vanes is shortened life due
to solid particle or water drop-
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WE HAVE THE
ROPE TO GET
THE JOB DONE.

let erosion. As hot steam comes through to the
high-pressure stage of the steam turbine, blades &
vanes are subject to solid particle erosion. As the
steam cools and turns to liquid in the low-pressure stages, water droplet erosion becomes the
subject issue.
A companion solution, BALINIT D, was developed
specifically for applications with high temperature
steam to improve erosion and oxidation resistance.
Because of its extreme hardness and superior
wear properties, the PVD coating allows OEMs to
substitute expensive alloys with less expensive
stainless-steel or chrome steel substrates.
Efficiency Goes a Long Way
Coatings play an important role in extending the
life of critical gas and steam turbines while maintaining optimal operating efficiencies. Consider
that just a single percent gain in efficiency for a
200-megawatt gas turbine could represent the
equivalent power needed for 1500 homes.
“Given the ever-increasing performance requirements of IGTs and steam turbines, there are more
demands on the components,” says Brooks. “PVD
coatings are an effective means to improve operational performance, reduce operational costs,
extend operating hours and reduce maintenance
intervals.”
For more information about PVD coating solutions
for gas and steam turbines from Oerlikon Balzers,
call (408) 375-4408, email balzers.components@
oerlikon.com; or visit www.oerlikon.com/balzers •

800-358-767
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Klein Tools® Introduces Interchangeable
Insulated Slim-Tip Screwdrivers

Klein Tools, for professionals since 1857, introduces a new line of Interchangeable Insulated Screwdrivers to give professionals greater accessibility with their insulated tools. Twist and flip or switch the
blades for a convenient way to change between the most common screwdriver sizes used in electrical
applications.
All screwdriver sets include:
• Auto-eject lock collar that twists to release the blade quickly and easily
• Slim-tips to fit tight terminal blocks
• A layer of orange impact and flame-resistant insulation; 1000V rated when used with the insulated
handle
• Cushion-Grip handles to increase torque
12

TEC Magazine • October 2019

PT-FX Shoo-PinTM Compression Adapters

For Copper
Cable Only

• All-copper compression adapters
• Allows reliable termination of highly stranded
flexible copper cable into mechanical lugs
• Used in locomotive, mining, marine, and machinery
applications
• Fits into mechanical set-screw type connectors in
panels, transformers and machinery
• Features revolutionary Shoo-in™ barrel-opening
design for easy cable insertion
• Fabricated of wrought copper with pin of Class B
copper conductor
• Insulating covers are provided

PT-R ReduceяTM Cable Reducing Adapters

For Copper
Cable Only

• All-copper compression adapters
• Use where cable is oversized to reduce
voltage drop on long runs
• Use fit existing C/B, transformer, or other
gear lugs
• For Class B ‘building wire’ cable stranding only
• Fits into mechanical set-screw type connectors
in panels, transformers and machinery
• Fabricated of wrought copper barrel with pin
of Class B copper conductor
• Insulating covers provided

www.greaves-usa.com • 1-800-243-1130

•

•
•

Double-ended blades have a 3.5-in shaft
length; single-ended blades have 5.75-in shaft
length out from the handle
Durable, carrying roll pouch keeps the set
organized and protected
Meets or exceeds ASTM F1505-16 standard for
insulated tools

8-in-1 Interchangeable Insulated Screwdriver Set
(Cat. No. 32288)
• Includes tip sizes: (2) #2 Phillips, (2) 1/4” Slotted, #1 Phillips ,#1 Square, #2 Square, 3/16”
Slotted
• Protective roll pouch to reduce damage in the
tool bag
• Includes single- and double-ended blades
2-in-1 Insulated Flip-Blade Screwdrivers (sold
separately)
• #2 Ph, 1/4-Inch Sl (Cat. No. 32293)
• #1 Ph, 3/16-Inch Sl (Cat. No. 32286)
• #1/#2 Square (Cat. No. 32287)
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Blade Replacement Parts
• #2 Phillips and 1/4-Inch Slotted Single End,
2-pack (Cat. No. 13156)
• #2 Phillips / 1/4-Inch Slotted; a #1 Phillips /
3/16-inch Slotted; and a #1 Square / #2
Square Double-End, 3-pack (Cat. No. 13157)
“The variety offered in Klein’s new line of insulated
interchangeable screwdriver sets provides essential accessibility and ease of use for professionals
who rely on insulated tools,” says Austin Minor,
product manager at Klein Tools. “With these sets,
users don’t have to worry about sacrificing the
added safety of using insulated tools when going
into terminal blocks or other tight areas.”
For more information, visit www.kleintools.com/
new-products or search for #NewKleins on social
media.
www.kleintools.com
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We’ve Got
You Covered
SAVE Time & Money with Kwikon ENT & Fittings compared to traditional EMT
Kwikon Electrical Nonmetallic Tubing (ENT), fittings, slab boxes and accessories are
designed to work together and provide the most robust concrete-tight ENT system
on the market.

KWIKON ENT

KWIKON FITTINGS

• Color-coded stripes for easy

• Six locking tabs for unbreakable

• Available in coils, 10' sticks,

• Concrete-tight, requiring no

• Lightweight and flexible for

• Fire, pull and impact resistant

KWIKON SLAB BOXES

KWIKON FORM STUBBIES

cable identification
and reels

easy install that reduces labor
by up to 50%

connections

solvent welding or tape

• Boxes are installation ready and

• Eliminate the need to drill to the

• Approved for support of ceiling

• Available in the original stubby

• Clear Vue removable cover for

• Protects the ENT from potential

concrete-tight

fans up to 35 lbs and luminaries
up to 50 lbs
marking visibility and prevents
slurry or stucco from entering
the box

Toll Free: 1-800-463-9572 • www.ipexna.com

deck

design, the angled version and
the Multi-Link
damage during the removal of
wood forms

Electrical Systems
Products manufactured by IPEX Electrical Inc. and distributed in the United States by IPEX USA LLC
Kwikon® is a trademark of IPEX Branding Inc.

