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ABSTRACT  The effect of phosphorous addition on microstructure and mechanical properties
of NiAl alloy has been investigated. The results indicate that a certain level of P additions can
induce softening of polycrystalline NiAl, i.e., decreases yield stress and hardness and increases room
temperature compressive ductility. Trapping of interstitial atoms and reducing of Peierls stress are
proposed to be responsible for the softening. In addition, the macro—deforming behavior (compressive
properties) of the alloy results from a competitive process of softening of grain interiors and hardening

of grain boundaries.
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(a) 0.005P alloy (b) 0.05P alloy (c) 0.15P alloy
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Fig.3 Variations of P content with the depth away from
grain boundaries for NiAl-0.02P and 0.15P alloys

360

320 L

200

. s
Z 280 {O/ /(,5><3

240 -\o_.

—1

0.0

Fig.4

0 0.04 0.08 0.12 0.16
Mass fraction of P, %

4 &R Vickers BESBERIX R
Dependences of Vicker’s hardness of the alloy on P
content in alloy (GB—Grain boundary, GI-—Grain

interior)

Fig.5 Yield strength of the alloys as a function of P con-

tent in alloy at different temperatures
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