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SUMMARY AND OUTLOOK OF THE MAJOR PROJECT “DESIGN AND PREPARATION
OF MULTI-SCALE STRUCTURE FOR STRENGTHENING
AND TOUGHENING OF METALLIC MATERIALS”

Lu Ke' Zhang Zhefeng' Lu Lei* Liu Qing® Tao Nairong' Qu Shaoxing® Che Chengwei’
(1 Shenyang National Laboratory for Materials Science, Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016;
2 School of Materials Science and Engineering y Chongqing University , Chongqing 400045;

3 School of Aeronautics and Astronautics, Zhejiang University, Hangzhou 310027;

4 Department of Engineering and Materials Sciences, National Natural Science Foundation of China, Beijing 100085)

Abstract After four years of research, a major project of National Natural Science Foundation of China en-
titled “Design and Preparation of Multi-scale Structure for Strengthening and Toughening of Metallic Mate-
rials”, has released the final report about the design, preparation, mechanical properties, microstructure
characterization, strengthening and toughening, fracture and modeling of multi-scale structure of metallic
materials. The accoinplishments of the major project make a solid progress towards the solution of the
Strength vs Plasticity/stiffness Dilemma. It is found in the all three pre-selected structures, i. e. , multi-
scale, heterogeneous and multiple hierarchy, that the strength-plasticity relationship is notably different
from that of homogeneous materials. Besides these rich scientific findings, the major project also tries to
demonstrate the efficiency of their All-Through Mode for the administration of materials research projects,
which can shorten the research period and catalyze the emergence of original ideas.

Key words major projects, metallic materials, strengthening and toughening



