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Structural Materials for Eco-Friendly Systems

Ecomaterial Design and Process Engineering

Atomistics of material strength and
lattice defect control engineering
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Weight saving and mechanical property development of materials are very important issues for the reduction of
environmental burdens and the construction of infrastructure for the sustainable society. Maruyama group is challenging to
create new structural materials with the viewpoint of atomistic approaches of material strength and deformation and lattice

defect engineering in crystals.
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Kyosuke Yoshimi Mayumi Suzuki
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Fig.1 Fig.2 Microstructure of a Mo-Si-Ti-B-C alloys after heat treatment at
1800C for 24 h.
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Cumulative Strain, ZAe

Fig.3 Cumulative strain — stress curves in high purity (4N) aluminum
during multi-directional forging and uniaxial compressions.
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Fig.4 Crystal orientation maps in pure (2N) aluminum after MDF. (a)
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1 pass with Ae =0.8, (b) 2 passes with Ae =0.5.
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& 40 Yoshimi, on 28/03/2010.
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. and K. Maruyama, "Role of M,3Cq particles in recovery
Rupture Life [ h]

Fig.5 Evaluation of long-term creep rupture life of grade 91 steel

by the conventional method (dotted line) and by the multi-region

analysis proposed (thick solid line).

of lath microstructure during high temperature aging of
high Cr ferritic steels", on 26/09/2010.
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