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Motivation
Coalfired power plant
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Goal of this study:
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) N o | Development of coatings
A Cofiring of biomass leads to increased amoun extending the lifetime of

of chlorides and alkali species

A Cofiring commonly limited to low
temperatures and small amounts of biomas

superheater tubes
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Motivation
Cofiring of Biomass: Corrosion mechanisms

A Formation of eutectic salt mixtures (P,\fl‘g%iﬁgadrﬁg}t?gg@rs belo
(from alloying elements and deposit) KsFe(SQ), 618
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A Dissolution of protecting oxide N&,SQ-NISQ -

scales by fluxing mechanisms
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[T.Topodaet al. EPRI Report 68822, 361 (1988)]
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Diffusion Coatings
Coating Concept

Coalfired plants: Chrich environments:

/| NIy (2 .B@NBQformation 2 A0K mbA YR @CS
alloys in Gtontaining atmospheres
Increases, see also:

A17-14CuMo ® TP347(MIT) HK4M

LAANS @ TP347H(fine grain) 8 HR3C

A\Esshete 1250 800H @sz

A\12R72 M@ s07 [{8 35Cr-54Ni-Nb

A 15-15N 617 [i8 40Cr-50Ni-Fe

@ TP321H @625 B IN-671 [F. H. Stott et al., High Temperature Technology, 6, 115 (1988)];
@TP347H (ASME) [Hatos & Chromized [P.Gawendzet al., Materials and Corrosion, 48 176 (1997)];
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Test Condition: 650°Cx5h [X. Zheng et al. Oxidation of Metals, 48, 553 (1997)]
Ash: 1.5MK2504 - 1.5MNa2504 - 1MFe203
Gas: 1%S02 - 5%02 - 15%C02 - Bal, N2
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[Ikeshima Bull.Jpn Inst. Met, YSawarag(ed.), 22 (1983)]
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Diffusion Coatings

Material Selection / Experimental Procedure

A CostEfficient Base Material:

A (Optional) Et Step: Interlayer
Ni for protection against €ttack

A 2" Step: Diffusion layer

enrichment of base metal/interlayer

with Cr as potentially protective element
using the pack cementation process

A High-Grade Reference Material:
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Cathode

[Tatay Solution Processed Spin
Electronics (2014)]

| Ay LN ol clmnlSilPl s JCul N N
20.93 25.18 0.06 1.21 0.45 0.02 <0.01 0.09 0.28 0.46
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Diffusion Coatings
Overview of Cibased coatings

3

Crrich NHayer

o | |X20 + Ni+Cr e
XoFaSR 2y |y
electroplated Ntlayer
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Diffusion Coatings
X20 + CDiffusion coating

A Pack cementation: 103G, 2h (10 wt.% Cr, 2 wt.% Mg)ClI
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A Chromium enriched subsurface zone
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Diffusion Coatings
X20 + Ni + GDbiffusion coating

A Pack cementation: 108G, 2h (10 wt.% Cr, 2 wt.% Mg)Cl

A Chromium enriched subsurface zone

Alloy
BIVA\VZI A2l 20.93 25.18 51.32
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