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Experimental Study on Creation and Strengthening Mechanism of High Strength PDS
Allloys by Nano-Meso Structure Control

Iwata, Noriyuki
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Nano-meso structure controlled particle disEersion strengthened (PDS) alloys
have been successfully created by using hydrogen atmosphere in mechanical alloying (MA) process and
adding zirconium (Zr) as the third element. Nanoscale structure observation revealed that the Zr

addition reduces the size of nano-oxide particles dispersed in the aluminum (Al) added PDS alloy

matrix and increases the number density of grain boundary precipitates. On the other hand, mesoscale
structure observation showed that the hydrogen gas used as the MA atmosphere diminishes in size in
dispersoid particles formed in the matrix particle and/or on the prior particle boundary and also
homogenizes the alloy structure. Thus, it was experimentally shown that these reinforcing factors
contribute to strengthen the Al-Zr added PDS alloy with excellent high temperature ductility.
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