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Abstract

First principles calculation is conducted to sysatioally investigate the effects
of alloying elements (Mo, Re, Os, Ta, Ti, and V) gimase stability, stacking fault
energy, ductility, and restoring force of W. Itf@ind that the addition of Mo, Re and
Os would decrease the generalized stacking faelitggn(GSFE) of W and increase
the ductility of W, while the alloying elements @f, Ta, and V could enhance its
GSFE and reduce its ductility. The different effeof alloying elements would be
mainly attributed to the intrinsic interaction besn W and the alloying element, i.e.,
the repulsive interaction of W-Mo, W-Re, and W-Oishwpositive heats of formation
would increase the interlayer distance of W andlifate its slip, whereas the
attractive interaction of W-Ti, W-Ta, and W-V wittegative heats of formation would
reduce the interlayer distance of W and impedestipe The derived results are in
good agreement with available observations initeeature, and could provide a deep

understanding of the effects of alloying elememtyarious properties of W.
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