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Abstract: The alkali-Metal Thermal-to-electric Converter (AMTEC) is one of the promising static energy conversion
technologies for the direct conversion of thermal energy to electrical energy. The advantages over a conventional
energy converter are its high theoretical conversion efficiency of 40% and power density of 500 W/kg. The working
principle of an AMTEC battery is the electrochemical reaction of the sodium through an ion conducting electrolyte.
Sodium ion pass through the hot side of the beta”-alumina solid electrolyte (BASE) primarily as a result of the pressure
difference. This pressure difference across the BASE has a significant effect on the overall performance of the AMTEC
system. In order to build the high pressure difference across the BASE, hermeticity is required for each joined
components for high temperature range of 900°C. The AMTEC battery was manufactured by utilizing robust joining
technology of BASE/insulator/metal flange interfaces of the system for both structural and electrical stability. The
electrical potential difference between the anode and cathode sides, where the electrons emitted from sodium ionization
and recombined into sodium, was characterized as the open-circuit voltage. The efforts of technological improvement
were concentrated on a high-power output and conversion efficiency. This paper discusses about the joining and
performance of the AMTEC systems.
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