Innovative Material Concepts Extend Your Equipment's Lifetime

high-alloyed NiCrFe-alloy like UNS
N08825 on the outside was developed
to increase the corrosion resistance
and decrease the susceptibility to
cracking. The new composite tube
showed resistance against SCC and
thermal fatigue that was superior to the
previous composite tubes based on
UNS S$30400.7

Achieving higher efficiency in
recovery boilers required the tubes to
operate at higher temperatures and
pressures and in more corrosive fire-
side environments, especially in the
lower boiler areas and new airport
designs. As nickel alloys are more cor-
rosion-resistant and less susceptible to
SCC, a new composite tube with UNS
N06690 (alloy 690) on the outside was
developed. UNS N06690 was chosen
because it has shown extremely good
resistance against SCC in other corro-
sive environments.

UNS N06690 has a lower thermal
expansion than stainless steel, previ-
ously used in composite tubes. The
lower thermal expansion results in a vol-
ume change during heating closer to the
properties of ferritic carbon steel, mak-
ing the product less susceptible to
cracking during thermal cycling. UNS
N06690 also shows better structure sta-
bility and lower work-hardening rates
than other nickel alloys, such as UNS
N06625. Corrosion tests® compared the
resistance of UNS N06690 and other
alloys to SCC.

Installation Examples:

Composite tubes with a
corrosion-resistant layer of UNS
NO8825

The first “full floor” installation in a
black liquor recovery boiler has been in
service since 1996. The tubes have been
in operation for 27 years.

Composite tubes with a
corrosion-resistant layer of UNS
N06690

Alloy 690 composite tubes were
installed in 2014 in a pulp and paper mill.
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FIGURE 4 Left—full floor installation UNS N08825 composite tubes; Right—airport two inner UNS
NO06690 and six UNS N08825 composite tubes.

They replaced cracked and corroded
304L composite tubes originally installed
in airports.

Conclusions

In recent years, many innovative steel
grades or products have been developed
for the industry to avoid corrosion prob-
lems, increase process efficiency, reduce
costs, and increase safety. To develop
these products, a high level of material
and product development expertise is
necessary. However, only long-term cus-
tomer relationships with leading actors
in different industries make these suc-
cess stories possible.
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