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The G-phase (Ni16Si7Mn6) is an intermetallic compound that precipitates in

the form of nano particles in steels constituting the pressure vessel of nuclear reactors exposed to

neutron irradiation for many years, causing their embrittlement, resulting in limiting the lifetime
of entire power plants. Physical properties of the G-phase have been measured, for the first time,
by using its single-phase ingot fabricated by means of arc melting. The G-phase was found to be
brittle, and softer than iron in terms of the shear modulus. The melting point was found to be
largely different from that shown in a calculation phase diagram, by as much as 700 degrees,
indicating that existing thermodynamic database of the G-phase may not be correct. Based on this
serendipitous discovery, the free energy of the G-phase has been attempted to determine by both
experiments and ab initio calculations, with consideration of a magnetic phase transition where the
G-phase becomes anti-ferromagnetic below 200 K.
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