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Directional Solidification and Oriented Growth of TbDyFe Alloy
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Abstract: The solidification characteristics of ThyyDygzFe, (x=1.8,1.95at%) alloy, as a giant magnetostrictive material, are studied
with a super high temperature gradient directional solidification equipment developed by the authors. The microstructure of
ThoxDyozFe s with ordered plate—like structure, unordered cylindrical structure and mixed structure can be formed under different
solidification conditions. For ThyyDygz;Fe o5 alloy, however, the microstructure is always of ordered plate-like structure,
independent of the temperature gradient GL and the crystal growth velocity V. The relationship between the solidification
condition, the crystal morphology and the preferred growth direction of ThyyDyyzFe os alloy is analyzed. When the crystal
morphology is cellular or non-branch dendritic, <110> orientation is preferred. A <112> orientation will be preferred when the
crystal morphology is advanced dendritic, and when the crystal morphology is in the transition zone of cellular to dendrite, mixed
orientations with <110>, <112> and <113> can occur. The cellular to dendrite transition zone is reduced with the increase of the
temperature gradient. The solidification point Gi/V is in the range of (9.60~10.45)x10% K -s/mm* when the crystal morphology
transits from cellular to dendrite.
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Fig. 2 Relationship between the solidification conditions and
the crystal orientation during the directional
solidification of Tbyz,Dy,zsFes s alloy
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An Approximate Method of Calculating the Fundamental Frequency of
Multi-Cracked Beams

LI Xueping, YU Zhiwu
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Abstract: An approximate method of calculating the fundamental frequency of bending vibrations of multi —cracked beams is
proposed on the basis of a modification of the method for single—cracked structures. The deflection of multi—cracked beams is
assumed by adding polynomial functions to that of the uncracked beams. This new deflection function satisfies the boundary and
the kinematic conditions. The closed—form expressions for the fundamental frequency are obtained by using the Rayleigh method.
Its validity is confirmed by comparison with Ansys simulation results.
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