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With the improvement of material preparation technology, new materials with
low-dimensional (nanoparticles, nanowires, nanotubes, nanoribbons, etc.) and multi-phase
multi-scale (macro-micro-meso-nano) structures have emerged in science and industry.
Micro-nano mechanical characterization technology makes it possible to explore the mechanical
behavior of low-dimensional nanomaterials, and can also be used to study the mechanical
response of specific structures in thin films and macroscopic bulk materials. On the basis of
courses such as Fundamentals of Materials Science, Mechanical Behavior of Material and
Characterization of Material Microstructure, which were learned at the undergraduate level, this
course is offered for master and doctoral freshmen in material-related majors. Through the study
of this course, students will not only be able to master the basic principles of micro- and
nano-mechanical characterization, but also be able to solve problems in practical scientific
research by these characterization approaches.

The course will focus on the basic principles of micro-nano mechanical characterization,
different characteristics of micro-nano mechanical characterization methods, and the latest
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progress in the application of different micro- and nano-mechanical characterization methods in
the research of new materials. Finally, based on the laboratory research platform, the
experimental demonstration and self-operation about nanoindentation and in-situ micro-nano
mechanical characterization will be carried out.
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Section Content Class Teaching
hours format
1 Mechanical  Properties of  Materials and ) In-class
Conventional Characterization Methods
’ Micro-Nano Mechanical Characterization ) In-class
Technology of Materials
3 Fundamentals of Nanoindentation [ 2 In-class
4 Fundamentals of Nanoindentation II 2 In-class
5 Principles and Methods of In-Situ Micro-Nano ) In-class
Mechanical Characterization I
6 Principles and Methods of In-Situ Micro-Nano ) In-class
Mechanical Characterization II
Size  Effect in  Micro-Nano  Mechanical
*HF R 7 Characterization 2 In-class
(English) Application ~ of = Micro-Nano  Mechanical
Syllabus 8 Characterization in Low-Dimensional 2 In-class
Nanomaterials and Thin Film Materials
9 Application ~ of  Micro-Nano  Mechanical ) In-class
Characterization in Metal Structural Materials
10 Application  of  Micro-Nano Mechanical ) In-class
Characterization in Composite Materials
1 Application ~ of  Micro-Nano  Mechanical ) In-class
Characterization in Biomedical Materials
Application ~ of  Micro-Nano  Mechanical
12 Characterization in Energy and Information 2 In-class
Materials
13 Experiment for Nanoindentation [ 2 Experiment
14 Experiment for Nanoindentation 11 2 Experiment
15 Experiment for In-Situ Mechanical ) Experiment
Characterization in Electron Microscope |
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Experiment for In-Situ Mechanical

16 Characterization in Electron Microscope 11

2 Experiment
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1. Usual performance: 40% of the final grade, including attendance and participation in
URPE R class discussions and quizzes, and the timely submission of homework;
(English) 2. Final assignment: 60% of the final grade, including extensive literature research, and
Requirements writing a report on the research progress of micro- and nano-mechanical characterization
in combination with your own research project or research area of interest
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1. AnthonyC Fischer-Cripps, Nanomdentatlon Third Edition, Springer, New York, 2011.
2. Atul Tiwari, Sridhar Natarajan, Applied Nanoindentation in Advanced Materials, Wiley,
2017.
3. Fuqgian Yang, James C.M. Li, Micro and Nano Mechanical Testing of Materials and
Devices, Springer, New York, 2008.
SR 4. Haidou Wang, Lina Zhu, Binshi Xu, Residual Stresses and Nanoindentation Testing of
£ UL 0R Films and Coatings, Science Press, Springer, Beijing, 2018.
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1. Anthony C. Fischer-Cripps, Nanoindentation, Third Edition, Springer, New York, 2011.
2. Atul Tiwari, Sridhar Natarajan, Applied Nanoindentation in Advanced Materials, Wiley,
2017.
3. Fuqgian Yang, James C.M. Li, Micro and Nano Mechanical Testing of Materials and
TR Devices, Springer, New York, 2008.
(Enghsh) 4. Haidou Wang, Lina Zhu, Binshi Xu, Residual Stresses and Nanoindentation Testing of
Resources Films and Coatings, Science Press, Springer, Beijing, 2018.

5. i3, KREGE, fRIEL. GUKEIRBORKIRAR RS, B, 2016.

6. FKFEME. ARSI FMREAR ——AZEN T E . 8. N K AR ELL, Rl
HRAL, 2013.

7. TKRFRIE. BAK I AEAR SIS, HUR Tl it 2005.
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