
Home Problem Set #5 Due : 11. 19 (Wed) , 2008
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(a) Fe (BCC ) <100>, <110>, <111> Ea

. Fe K1 = 0.48×105 joule/m3, K2 = 0.05×105 joule/m3 .
(b) Fe easy axis hard axis

?

2. A magnetic field is applied in the base plane of cobalt. The easy axis direction is
the unique axis. Using Ku = 4.1×105J/m3 and Ms = 1.42×106 A/m, calculate the field
needed to rotate the magnetic moments (a) into the base plane (i.e., perpendicular to the
unique axis) and (b) 45from the hexagonal axis.

3. (a) Find the saturation magnetostriction λs of Ni single crystal in the direction
<110>, where λ100 = 46 ×10-6 and λ111 = 24×10-6 for the Ni crystal. In cubic

crystals, the saturation magnetostriction is given by λs = λ100(α1
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) + 3λ111(α1α2β1β2+α2α3β2β3 + α3α1β3β1). Where, are α1, α2, α3 are direction cosines

between crystal axes and the magnetization direction (i.e., Ms), β1, β2, β3 are direction
cosines between measuring direction of λs and the crystal axes.
(b) Show the saturation magnetostriction λs for a cubic polycrystal is given by
λs = (2λ100 + 3λ111 )/5, assuming completely random domains, and calculate λs for Ni
polycrystals.


