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Material solutions and testing for sCO, at

1150 °C and 300 bar
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Range of materials investigated
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NiCrAlY bond coat

NiCrAlY bond coat
& TBC

Alloy UNS |[Bare [NiCrAlY |NiCrAlY & TBC |Th. Sp.. & TBC
693 N06693| 4
740H NO07740| v v 4
Nimonic 105 |N13021| v
APMT Kanthal | n/a | v
353 MA  |S35315 | 4
Sanicro 25 [S31035 | 4
718 N07718 | / v
230 N06230 | v
625 N06625 | v v v
HR-224 nfa | v
HR-120 N08120 | v
214 N07214 | v
282 N07208 | v v v

Chromium oxide nickel alloy

Aluminum oxide nickel alloy

Chromium oxide stainless steel
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Benefits of NiCrAlY nanocrystalline bond coatt

Chemical Composition wt.% :
MCrAl: 11.8Al, 18.7Cr, Bal. Ni
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... iInside an autoclave ...

POWER HEAD

CHILLER

0 MECHANICAL ENGINEERING
©@SOUTHWEST RESEARCH INSTITUTE Swri°org



@®
® 6‘
S
/N4
MATERIALS
ENGINEERING

... in a cooled bath...
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... and connected to an accumulator.
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Using a susceptor for heat source 7§
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Temperature (°C)
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Homogeneous heating and resilience
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Homogeneous heating and resilience
Stainless steel 310:

* Resistivity

* Magnetic

1.E-05
C graphite

- Low C SS 310
£ 1.E-06 /
=
L
o
> W carblde
2 \I ® Nb
2 1.E07 R
- \‘ ® Mo® W

1.E-08

0 1000 3000

Melting temperature (°C)

SwRI

®

N

Machining
MATERIALS
COSt ENGINEERING

Maximum service temperature: 1150 °C

ERRPN
Mode 38329 &

1244.3 3
Node 41812

1210
1200
1190
1180
1170
11e0
1150
1140
1130
1120
1110
1108.7 Min

0.00068322 Min

376 %
Node 5377

MECHANICAL ENGINEERING

14
swri.org

©@SOUTHWEST RESEARCH INSTITUTE



Where are we now? o
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Where are we now!?
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Where are we now? ‘Jo
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Unexpected: too much cooling
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