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The course aims to give a general understanding of contemporary energy issues from

engineering/technical as well as economical/social points of view. It provides freshmen of the
College of Engineering with global vision of energy-related topics before more detailed studies
of materials, devices, processes, etc. in their subsequent years of professional development
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X m B ALK E * — Cyber Materials Design and Selection

Case studies such as materials for jet engine and automobile will be used to demonstrate cyber
materials selection and design by ANSYS Granta Edupack. This course utilizes a design-lead

approach to introduce materials science, then the choice of materials and processes needed to
achieve the microstructure and properties are described, finally the scientific aspects of the
subject can be introduced in more details in order to build up the understanding of

Structure-Process-Property correlation.
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= ~4p ¥ 3 (Text Books)

None
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Materials, 3rd Edition, Engineering, Science, Processing and Design, eBook ISBN:

9780080982816

Materials Selection in mechanical design / Michsel F. Ashby. - 4th ed. ISBN:

9781856176637



2~ & 2 ;% (Teaching Method)
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Lectures with PPT/video presentations
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Power-point slides lectures
Introduction of ANSYS Granta Edupack

~ &5 i2 & (Syllabus)
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1. Introduction to Engineering
2. Depletion of fossil fuels and extreme climates
3. Fossil, nuclear, and renewable energies
4. Energy generation — solar cells
5. Energy storage — lithium ion battery, hydrogen economy, fuel cells
6. Energy saving — smart grid
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Week 1: Introduction to Mechanical Engineering/Applications of Al in ME
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Week 2: Experience of Integrated Learning—NTHU Racing Team
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Week 3: Control, Sensors and Actuators, Mechatronics I
Sow ik Al s BRI T & L & 11--DIT Robotics @] I3
Week 4: Control, Sensors and Actuators, Mechatronics II-DIT Robotics Team
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Week 5: Smart Precision Manufacturing and Smart Machinery
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Week 6: Nano- & Micro-Technology and Applications
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Week 7: Thermal-Fluid and Energy/Final Exam
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1. Introduction of the course
2. Introduction of various materials

3. Materials card game



4. Cyber materials selection and design / case studies
5. Group exercise with Materials selection with Ansys Edupack

6. Summary and conclusion
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= ~ =45 ¥ % (Evaluation)
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In class note 40%
Self-learning report 20%

Final exam 40%
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Class Notes (60%) ; Term Report (20%) ; Final Exam (20%)
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Group report (50 %)
Final exam (50 %)
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Detail to be announced in the first class



