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Objectives for Tube Material

»Compare CO, creep data with creep
\ tests performed In air /

&)uter Tube: \

»Oxidation, corrosion & wear
»Accelerated wear testing

» Characterize materials and coatings
to assess performance

»Inner Tube:

»Understand the influence of CO, on
creep behavior
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Creep In heat exchangers

Reformer Tube Failure due to Creep Creep Setup at DFI

https://www.tcradvanced.com/reformer-tube.html
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Creep behavior of alloys
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Failure of the material
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Minimum creep rate
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Creep rupture times usually vary a lot!

The minimum creep rate IS easy to

determine and subject to lower deviations

The minimum creep rate allows for faster
comparisons between materials than time

to failure
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Creep Test of Nimonic PE16 at 700 °C (Literature)
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Tests were conducted under flowing CO, O inimum creep e gy (NH

R. C. Lobb Mat. Sci Eng. (1979)
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e Test temperature = 700°C
e Results will be compared to tests performed in air by CIEMAT
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Comparison of minimum creep

open symbols: Minimum creep rate in air (CIEMAT)
full symbols: Minimum creep rate in CO, (DFI)

Specimen Mass Change (mg/cm?)

rate in CO, and air

Pint et al. (2017) ASME, pp. 26-30
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* Most sigificant difference is present for Sanicro 25
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Larson-Miller Parameter of Ni-based alloys

Pint & Pillai (2019) ORNL/SPR-2019/1134,

Larson-Miller Parameter for Ni-based Alloys conducted at Brayton Energy, LLC (BE)

in CO2 at 700°C
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b

Ni-plating

-

‘Cr- and Al-
depletion
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Haynes 282, 816 °C, lab air
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Conclusion

full symbols: Minimum creep rate in CO, (DFI)
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* Outlook: In depth comparison of air data to CO, tests
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