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The use of supercritical CO, (sCO,) as a working fluid in
power generation results in higher thermodynamic

efficiencies compared to steam cycles. This high efficiency
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* Expandable to large
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SEM back-scattered electron images showing a cross

section of a TLP bonded H230 stack. In (A), three AR e P R , ‘ B )y g 4
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isothermally solidified zone (1SZ), and (3) base H230. In | R paitiy soeltl St SRR Iy Expasure Tieih)
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ISZ is showing shrinkage pores in the bondline and lack

of W-rich carbides in the ISZ. At both room temperature and 750°C,
TLP bond strength was comparable to
the bulk material. In all cases, tensile
specimens failed in the ISZ. Although the
failure was ductile in the microstructure
level, the elongation measured was low
(¥1%). This was because the strain was
localized in the thin layer of ISZ and was
not transferred to the base metal. There

was 1o second phases observed on the SUMMARY AND ON-GOING WORK

fracture surfaces.

The Alloy 230 monolithic coupons (H230-Sheet) showed mass (BSE) imaging revealed a thin oxide scale on all of the coupons
gains which were less than that of the TLP bonded coupons (Fig. 7). The scale was approximately 1-2 um thick. A thicker scale
(H230-TLP). The mass for both bonded and monolithic Alloy 230 was observed above carbide particles near the sample surface.
increases fast during the first 500 h of exposure and slower No significant thickness variation was observed between the
during the rest of the exposure. Cross-section examination of the scale on the bond and the scale on the sheet.

exposed TLP bonded coupons using back-scattered electron
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good reproducibility of the TLP bond. Rupture °© # creep elongation. This is shown to be a major challenge with Currently, NETL is working on improving the tensile elongation
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elongation for these three specimens averaged o the TLP bonding of Alloy 230. of joined Alloy 230. Diffusion bonding with and without Ni

2.3%, with a standard deviation of 0.24 percentage The strain localization was caused by slightly lower vyield interlayer is being investigated in collaboration with Oregon

points, also showing good reproducibility in the TLP , strength of the bond region originating from the lack of second State University. In addition, NETL is investigating diffusion
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