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from the decrease in dislocation density. In the fringe of the Meso10 sample, because of the large 

FWHM decrease, the decrease in dislocation density was considered to be large, and the 

corresponding hardness decrease was also large. As a result, in the fringe of Meso10, the weakening 

of the work-hardening was exceeded by the increase in precipitation hardening by the η phase, and 

age-softening was observed. On the other hand, in the center of the Meso10 sample, since the 

hardness decrease by the decrease of dislocation density is comparable to the hardness increase by the 

precipitation hardening of the η phase, the hardness remained relatively unchanged till 36 ks of aging. 

In the MZ13 sample, compared to the Meso10 sample, the decrease in FWHM tended to be small. 

This indicates that the decrease in dislocation density due to aging was small. Since supersaturated Zr 

atoms reduce the dislocation mobility, the annihilation of dislocations became rare, and the rate of 

dislocation density decrease by aging slowed. As a result, in the MZ13 sample, the decrease of 

work-hardening was comparatively small, and age-hardening was observed from the beginning of 

aging. 

4. Summary 

1. Rapidly solidified aluminum alloy powders of Meso10 and MZ13 were consolidated into disk-like 

samples using an HPT process. 

2. The HPT-processed samples remained in the solid solution state and had no precipitation. In the 

center of the Meso10 sample, coarse grains with high-density dislocations were observed. On the 

other hand, in MZ13 and at the fringe of Meso10, an ultra-fine grained structure with a diameter of 

100-200 nm was observed. The hardness increased to 263.5 HV because of work hardening and a 

grain refining effect in the fringe of Meso10. 

3. During aging at 383 K, a coarse η stable phase precipitated in the matrix. In the center of the 

Meso10 sample, since the decrease of work hardening by recovery exceeded the increase by 

precipitation hardening, the hardness monotonically decreased with aging. On the other hand, in 

MZ13, since Zr solutes prevented recovery, the decrease by work hardening was comparatively 

small, and age hardening was observed. As a result, the hardness increased to 270.3 HV in the 

fringe of MZ13. 
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