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Arcomac’s Coating Design:

(Must Permit Use of Inexpensive SOFC Metallic
Interconnects at ~750C far =5 Year Device Life-ime)
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Patented Filtered Arc Plasma Source lon Deposition (FAPSID) Surface
Engineering System, Example T430SS Coated Substrate and Recent

Large Area Flltered Arc Deposited (LAFAD) O:ﬂde Coating Matrix
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Surface Morphology

Summary: Recrystallization and
new phase formation was
abserved In coatings 10 and 20.
This effect was dramatically

reduced n coatings 30 and 40. 1 Uncoated T4305S Surface

| Coated Specimens — As Deposited |
10 20 30 40

T430S85 Coated Substrate (6" xG )
Showing Laser Cut Test Specimens

| The coating matrix below was produced by arc evaporation of the
: AFAD tagets showm in an oxygen reactive atmosphere

FAPSID SysteEn' - if"la}n View

| .LAFAD Coating Process Information Elemental Composition {at%})
Designation| Left Target| Right Target| Al Cr Co Ti o
10 CoCralY Al 6 [} 23 NIA bal.
20 CoCrAlY CrAlY 8 14 12 NIA bal.
30 CralY Cr 4 24 NIA NIA bal.
—— 10 20 30 40
40 CrAlY TICrAlY 23 14 NIA 2 bal.

Adhesion Results — Coated T430SS

Summary; Excellent adhesion was observed for all coatings
smsmem before and after 100 hours exposure to 800C air. Ongeing
s = collabaration with Prof. Jack Beuth at CMU will help quantify
s results to develop more adherent coating systems.

| Coated Specimens = As Deposited |
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| Post 100 Hours @ 800C in Air|

ASR Stability — Coated and Uncoated T430SS
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Conclusions and Continuing Work:

Coating XRD Patterns and Cross Section SEM Images:

Summary: As-deposited coatings are nanocrystalline/amporphous
compaosites. Coatings 10 and 20 show signs of grain growth and phase = Uneoated TAI0SS
recrystallization; coatings 30 and 40 show relatively stable behavior,

As-Deposited i .ﬂ._ll_e_f_t_nn hours in 800C Air

K :
[ T~ —

Coating Composition and Thickness Matrices Reveal Balance Between Diffusion-Barrier and ASR Characteristics
Further Work Will Focus on Coating Performance Optimization and Evaluation on Full-Scale SOFC(IC) Plates
Comprehensive Economic Feasibility Analyses and Technology Transfer Considerations are Ongoing
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