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Melt-spun Gd100-xFex (0 ( x ( 40) is composed of two phases, one which is predominately composed of hcp-Gd grains and the second surrounding this first phase is an amorphous Gd or Gd-Fe phase composed of Gd100-xFexeff , where xeff ( x.  Through coercivity and magnetization measurements between 290 K and 340 K the system is shown to transition from a dependency on the amorphous grain boundary regions (GBR’s) to a system predominately dominated by the crystalline Gd phase between at temperatures below 320 K.  At and above 320 K the system is dominated by the Fe ions, which form exchange coupled groupings.  These groupings are hypothesized to change from superparamagnetic to multi-domain sized groupings as the percent of Fe ions increases from 3% to 30%.  Due to the changes in size and behavior of the Fe groupings in the GBR’s the system’s magnetic properties fluctuate above the Gd transition temperature.  This fluctuation also demonstrates a correlation to the magnetic behavior of the system after the crystalline Gd grains have ordered at low temperatures (2 K).


