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Figure 2: CTE of metal and ceramic materials used in

our U-ring seal assembly samples.
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The high CTE of the cermet-filled u-ring seal
maintains compressive stresses at seal surfaces
at high temperatures. This allows for a high
pressure (i.e., 3000 psi) gas-tight seal during
high temperature thermal cycling (i.e., 22 °C to
800 °C)
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1. Diffusion studies and characterization of joints provided a better perspective and
understanding about what to expect for future U-ring assemblies since temperature had the
greatest effect on the diffusion behavior and intermetallic phases formation.

2. From XRCT and FEA, general trends were determined in the manufacturing and forming
processes of the seal assemblies.

Figure 4: SEM cross-section images of joint samples (a) Inconel 600/Ag75Pd25/SiC with AgPd-MgO(cermet), and (b) Inconel
600/Ag75Pd25/SiC with Ag-MgO(cermet). Both assemblies were formed at 940 °C, and 104 MPa, for 180 minutes. (a) Assembly was
heated/cooled at 3 °C/min whereas (b) was heated/cooled at 10 °C/min. Diffusion of Ag and Pd from the U-ring into the SiC increases
as the heating/cooling rate decreases. Solid-state reactions increase with a lower heating/cooling rate introducing new phases. Also, it
appears that the addition of Pd in the cermet (a) contributes to the increase in diffusion. (c) Table of EDS point scans, atomic %,
shows the Ag/Pd phase separation, and the possible phase formations due to Pd and free Si interactions at the U-ring/SiC interface.
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