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Development of high-strength Al alloy with high thermal stability by
multi-directionally forging
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This study investigated the grain refinement and thermal stability of
aluminum alloy during multi-directional forging. The grain size of multi-directionally forged
(MDFed) Al-Mg-Sc alloy up to cumulative strains of < o =6 was smaller than that of MDFed Al-Mg alloy

due to dense shear banding. MDFed Al-Mg alloy was softened immediately by annealing for several
hours, but the Al-Mg-Sc alloy maintained high hardness even after three months of annealing.



1GPa

Al-Mg

Ium

Al-2.9%Mg-0.2%Sc Al-2.9%Mg
1 (mass%).
Mg Si Sc | Fe Al
293 0.043 - 0.147 <0.007 Bal.
2.93 0.041 0.2 0.136 <0.006 Bal.
15.0 x 20.3 x 27.3 mm? 863K 7.2ks
0.6 1.0x102 st YAe =6
FA.
2 x 4 x 0.7 mm®
FA. 102st
523 K 10* ks
FA.
2.942 N 15s
YAe =6
091pm  1.5pm
182pum

158um

Ae =



400 | .—---_:-_--_--_:._.____q___Scfﬁ IN#H (ZAe=6)
% o] :E" - --..._'_':.-:::: :
e 2 i Y Yl AR—Z ]
=18 T 300 N i
8% o O E :
TAc=18 2 Sci N (ZA£=6)]
30 MPa < 500 f (ZAe=1.8) 1
2% Ae=6 - R—2
g Lo
8% g (= o ]
S 100 (ZAz=1.8) -
410MPa ]
2Ae =18 o
TA: =6 0 2 4 6 8 10 12
Nominal strain, £ (%)
523K
3
100HV
2
1. « 7075 7NO1

? , 68 (2018) 1-7.
2. T.Aoba M. Kobayashi and H. Miura, “Microstructural Evolution and Enhanced Mechanical
Properties by Multi-Directional Forging and Aging of 6000 Series Aluminum Alloy”, Mater. Trans,,
59 (2018) 373-379.

5
1 «“ Al-Mg-Sc ?
(2018).
2. T.Aoba, M. Kobayashi, H. Miura, " Microstructural evolution and change in mechanical properties
of multi-directionally forged Al alloy", ICAA2018, (2018).
3. «“ Al-Mg ”
(2018).
4, «“ Al-Mg-Sc
? , (2017).
5. T.Aoba M. Kobayashi, H. Miura, "Microstructural evolution and change in mechanical properties
of 6063Al alloy by multi-directional forging and subsequent aging", International Research Center
on Giant Straining for Advanced Materials, (2017).

0



¢y

@



