




was fixed at 5 hours to vary the aging temperature, 
the highest strength was found to be reached at 
160℃.  Here, a decision was made to investigate this 
mechanism in detail by microstructure observation.

2.2  Microstructural observation

 Fig. 5 shows TEM micrographs after 5 hours of 
pre-aging at 150℃, 160℃ and 170℃.  Precipitates are 
observed by the TEM for all the aging conditions, 
and these precipitates are considered to be β″ 
phase.6)  The precipitates become finer and more 
densely populated due to having been aged at lower 
temperatures.
 Fig. 6 shows the TEM micrographs of the pre-
aged materials in Fig. 5 subsequently aged at 
190℃×



temperature of 160℃ or higher results in a smaller 



phase is precipitated at a higher density compared 
with the pre-aging at 160℃.  However, since the 
precipitate size is small, most of the precipitates 
undergo reversion during the second-step aging.  
This is considered to have caused the precipitate 
density after the second-step aging to become lower 
than that for the pre-aging at 160℃.  In other words, 
160℃ is considered to be the temperature at which 
the β″ phase that has precipitated during 5 hours of 
pre-aging remains at the highest density during the 
second step aging without undergoing reversion.

3.	 Weight	reduction	effect	of	strengthening	by	two-	
 step aging

 The relationship between the proof strength 
and weight reduction rate of aluminu83loyat  8)f 


