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TAILOR-MADE PROTECTIVITY™

UTP Maintenance ensures an optimum combi-
nation of protection and productivity with inno-
vative and tailor-made solutions. Everything

We offer you

a wide range of long-life filler metals that help

you increase productivity and optimize main-

tenance, repair, wear and surface protection.

Rely on:

» Tailored products to the exact needs of the
Waste to Energy industry

»  Consistently high product quality

revolves around the customer and their individ-
ual requirements. That is expressed in the central
performance promise: Tailor-Made Protectivity™.

» Worldwide distribution and a global service
network

» Individual technical support by application
specialists and welding engineers

» Decades of experience and application
know-how

TAILOR-MADE PROTECTIVITY™ FOR WASTE INCINERATION

CLADDING APPLICATIONS

UTP Maintenance stands
for decades of industry
experience and applica-
tion know-how in the areas
of wear and surface protec-
tion. Innovative and cus-
tomer-tailored products
guarantee users increased
productivity and protec-
tion of their components.
This tradition is continued
by our range of special arc
welding consumables for
the cladding of boiler tubes
and other components in
waste incineration plants.

Their chemical composition
is designed to withstand
the severe high-temper-
ature corrosion attack at
different incineration tem-
peratures. They cover all
commonly applied var-
iants of the arc welding
processes SMAW/MMA,
GTAW/TIG and GMAW/MIG,
as well as arc spraying,
for cladding both new and
corroded components walls
in waste to energy power
stations.




METALLURGICAL CHALLENGES IN WASTE

INCINERATION

The incineration and thermal treatment of municipal,
medical and bio solids is an effective way to solve waste
management issues and is a forward-looking practice
to produce energy. The efficient use of waste to energy
(WTE) technology requires technical solutions to reduce

detrimental high temperature corrosion. Vital components,
such as membrane walls and super heaters must be pro-
tected against corrosive attack to extend their lifetime and
avoid unplanned downtime for repairs.

Accelerated corrosion from waste streams

Waste streams involve a great variety of combustibles such
as plastics, paper, wood, biomass and industrial waste.
They can be rich in chlorine, sulfur and other potentially
hazardous chemical compounds and can form corrosive
gases, molten salts and ashes, when incinerated. Examples
are sulfur bearing wood chips and chlorination promoting
waste from the plastics industry. In the form of cackings,
these adhere to the surface of waste incineration plant
components creating often local corrosion systems that
may cause very rapid corrosion attack.

Many types of corrosion systems can occur simultaneously,
but most prominent in WtE plants are high temperature
chlorine corrosion and saltmelt corrosion. Under these con-
ditions, carbon steels and low-alloyed (ferritic) tube mate-
rials used for membrane walls and super heaters - such as
P235, 16M0o3 or 13CrMo 4-5 - are rapidly consumed by
localized corrosion caused by different chemical reactions.
It is difficult to exactly evaluate the corrosive medium
and resulting wear in waste incineration plants, due to the
changing composition of the waste and despite sorting
procedures to stabilize its caloric value.

The service life of unprotected surfaces is influenced by following factors:

» composition of deposits and flue gases
» flue gas temperature
» tube wall temperature

» reducing atmosphere

Corrosion resistant alloy protection

Replacement of affected components is costly and may
take several months, while waste storage capacity may
be limited. The use of corrosion resistant alloys for critical
components increases their life cycle enormously. There
are various candidate materials, mostly nickel-base and
alloyed with substantial amounts of chromium and molyb-
denum e.g. Alloy 622 (Ni-22Cr-13Mo-W), Alloy 625 (Ni-22Cr-
9Mo-3.5Nb) and Alloy 686 (Ni-21Cr-16Mo-4W). Alloy 625 is

The table on the next page shows examples of typical and
high corrosion rates observed on boiler parts in waste incin-
eration plants. Under high corrosion rates, critical compo-
nents may have aservice life of no longer than 6 - 9 months,
depending on temperature and corrosive media.

characterized by its good resistance to pitting and crevice
corrosion combined with high heat resistance.

Use of these base materials, however, comes with often
unacceptably high material costs. Overlay cladding of new
and corroded components is therefore generally seen as
a viable alternative - both from a technological and cost
efficiency point of view.



WASTE INCINERATION PLANT

Waste incineration plant with principal components. The membrane walls,

in the combustion chamber (H) the screen tubes (J) and the superheater

pipes (K) are typical components to be protected by overlay cladding.

Screen tubes
Typical and high corrosion rates

Boiler part Evaporator tubes Super heater tubes

Membrane wall

Tube wall temperature 250 - 300 °C 400 - 530 °C

Tube arrangement Membrane wall Bundles

Material CMn steel (St. 35.8) Low-alloyed steel (15M03)
Typical corrosion rates 0.15 - 0.30 mm/y 0.20 - 0.40 mm/y

High corrosion rates 0.30 - 2.0 mm/y 0.40 - 4.0 mm/y
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OVERLAY CLADDING

Overlay cladding of new or corroded parts has become
the primary solution to combat characteristic corrosion
in waste incineration plants. Due to the high chloride con-
taining atmosphere, nickel-base filler materials need to be
used and numerous alloys have been tested for this pur-
pose. Important for adequate corrosion resistance are suf-
ficient amounts of the elements:

» nickel: generally improves resistance to surface

corrosion

» chromium: offers resistance to oxidation, pitting and
crevice corrosion

» molybdenum: offers resistance to reducing conditions,
pitting and crevice corrosion.

Alloy 625 type filler and cladding
material

has a single phase austenitic structure and a chemical
composition comparable to Alloy 625 - nominally 22%Cer,
9%Mo, 3.59%Nb and balance Ni. It has excellent heat and
corrosion resistance and is commonly used for components
used in steam generation with service temperatures up to
450°C. In waste incineration plants it is frequently applied
for the cladding of membrane walls, evaporators and pre-
heaters. At prolonged service temperatures above 450°C
increased corrosion rates are observed under waste incin-
eration conditions. For this reason, use of Alloy 625 type
cladding material in waste incineration plants is limited to
service temperatures below 450 °C.

Alloy 686 type filler and cladding
material

has a single phase austenitic structure and a chemical
composition comparable to Alloy 686 - nominally 23%Cr,
169%Mo, 3.8%W and balance Ni. It has a very high Pitting
Resistance Equivalent PREN. The increased sum of Ni and
Mo gives excellent resistance to corrosion in a reducing
environment, but also increased resistance to oxidising
media. It is especially suited for the joining and cladding
of super heater pipes with temperatures above 450 °C,
in waste incineration plants.

Typical life cycle times of waste incineration plant com-
ponents — non-clad versus clad with Alloy 625

Membrane wall in combustion  6-9 months  3-4 years
room - lower area

Membrane wall in combustion 2 years > 8 years
room - higher area

Reheater 3-4 years >4 years



Welding Processes

Following applications are common practice in waste incin-
eration plants for the overlay welding of new and corroded
components:
» Weld overlay on new pipe walls in the workshop

with stationary equipment

» Weld overlay on single tubes in the workshop
with stationary equipment

» Weld overlay on new and corroded pipe walls with
mobile welding equipment on site in the combustion
chamber

The mostly applied method for the cladding of membrane
walls is vertical-down welding with the pulse GMAW pro-
cess with an overlap of 50% for lowest dilution. It is the
most productive method to obtain an Fe content of max.
5% in a clad layer with a nominal thickness of 2 mm. Boiler
tubes are clad with the tubes rotating in the PG position. Ar/
He base 4-components shielding gas gives optimal weld
quality. Manual SMAW and GTAW welding iare widely used
for components whose shape, size or number does not
justify mechanization, such as elbows and tube-to-tube
connections.

Fe content

An essential objective in the overlay welding with nick-

el-base materials is to obtain lowest possible Fe content

atthe surface of the clad overlay. Important in waste incin-

eration cladding practice are:

» To use welding wires with as low as possible Fe content
- preferably below 1%

» To limit dilution with the non or low-alloyed parent
material of membrane walls, evaporators, preheaters
and super heaters by:

» Selecting an adequate welding process

»  Controlling the welding parameters to limit the
heat input

» Welding vertical down, if possible
» Welding overlapping

» By applying water circulation in the tubes.



Welding procedure details for GMAW with pulsed power source

Base material P

Welding materials R

Pipe walls and single tubes in P235GH, 15Mo3, 13CrMo44, 10CrMo9%10

Alloy 622 (US), alloy 625, alloy 686 (super heater tubes)
Coating alternatives under investigation: metal powder, ceramic,
galvanizing

Shielding gas P

Welding equipment P
p

Welding position R

Option for application P

4-component shielding gas: He = 32%, H, = 2%, CO, = 0.05 %,
remainder Ar
Alternative choices of shielding gas

GMA welding equipment with pulsed-current power sources
Automatic burner processing

Vertical down position preferred, layer width 15-20 mm

On-site in the boiler with mobile welding equipment,

minimum wall thickness 3 mm

Welding in the workshop weld metal overlay on new pipe walls
and single tubes

Technical requirements » Overlay thickness 2 mm

Two layers preferred

Sand blasting of the welding surface

Water circulation in the tubes

Content of Fe in welding surface < 5%

Content of Fe in welding material < 1%

Consider shrinkage

End of cladding round-welded with TIG, notch-free

Wire volume drums and accessories
UTP wires for waste to energy cladding applications are also available in drums with a filling content
of 250 kg. Special accessories for easy installation and smooth decoiling can be ordered.

UTP Eco Drum 250 kg Soft Liner Stainless Connect De-coiling hood




UTP and Bohler consumables for cladding, joining and arc spraying applications in waste to energy stations

Stick electrodes for Typical chemical composition wire (Wt%)
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UTP 6222 Mo 141/ E NI 625 A5.11: E NiCrMo-3 2.4621 0.03 04 0.6 220 90 bal. <1.0 3.3

(NiCr22Mo9Nb)

Solid wires for Typical chemical composition wire (Wt%)

GMAW cladding
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Solid wires for Typical chemical composition wire (Wt%)
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Rods for GTAW Typical chemical composition wire (wt%)

joining + cladding
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Arc spraying
cored wires*

Description

SK-825-M

SK-OXY-M

SK-WiNi-WiCo

Arc-spraying Ni-base cored wire with addition of 5% molybdenum and 6.5% aluminium,
designed to produce a high quality, high tensile bondcoat. The alloy gives a tough and dense
coating, resistant to high temperature oxidation, thermal shock and abrasion.

Arc-spraying Ni-base arc spraying cored wire filled with a special blend of ceramic oxydes. This
cermet alloy gives a dense coating resistant to both abrasive and erosive wear, to wet corro-
sion and to oxydation at high temperatures. Typical applications: coating of water walls of waste
incinerators, boiler pipes.

Combination of arc spraying cored wires providing a NiCrCoB overlay with an extreme resistance
to corrosion caused by high temperature combustion gases. The coating resists scaling and oxi-
dation up to 1000°C. Water walls of waste incinerator, boiler pipes.

*For more information on thermal spraying we refer to the UTP brochure “Thermal Spraying Powders and Arc Spraying

Cored Wires™.

Membrane wall clad with Alloy 625

© Uhlig Rohrbogen GmbH
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JOIN! voestalpine Bdhler Welding

We are a leader in the welding industry with over 100 years of experience, more than 50 subsidiaries and more than
4,000 distribution partners around the world. Our extensive product portfolio and welding expertise combined with our
global presence guarantees we are close when you need us. Having a profound understanding of your needs enables
us to solve your demanding challenges with Full Welding Solutions - perfectly synchronized and as unique as your

company.
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The Management System of voestalpine Bohler Welding Group GmbH, Peter-Mueller-
Strasse 14-14q, 40469 Duesseldorf, Germany has been approved by Lloyd'’s Register
Quality Assurance to: ISO 9001:2015, ISO 14001:2015, OHSAS 18001:2007, applicable
to: Development, Manufacturing and Supply of Welding and Brazing Consumables.

Lasting Connections - Perfect alignment of welding machines, consumables and
technologies combined with our renowned application and process know-how
provide the best solution for your requirements: A true and proven connection
between people, products and technologies. The result is what we promise: Full
Welding Solutions for Lasting Connections.

Tailor-Made Protectivity™ - The combination of our high-quality products and
application expertise enables you to not only repair and protect metal surfaces and
components. Our team of engineers, experienced in your specific applications, offer
you customized solutions resulting in increased productivity for your demanding
challenge. The result is what we promise: Tailor-Made Protectivity™.

In-Depth Know-How - As a manufacturer of soldering and brazing consumables, we
offer proven solutions based on 60 years of industrial experience, tested processes
and methods, made in Germany. This in-depth know-how makes us the internationally
preferred partner to solve your soldering and brazing challenge through innovative
solutions. The result is what we promise: Innovation based on in-depth know-how.
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More information: www.voestalpine.com/welding OMsAs 18001
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