課務系統課程大綱格式 syllabus form
課程（course）：碎形原理與材料科學 (Materials Science, Structures and Fractal Nature)
教師（teacher）：密沃哈 (Vojislav V. Mitic)
	項目
	此科目對應之系所課程規畫所欲培養之核心能力
Core capability to be cultivated by this course 
	權重（百分比）
Percentage

	1
	運用數學、科學及材料科學與工程知識的能力
The ability to employ the knowledge of mathematics, science, and materials science & engineering. 
	40

	2
	設計及執行實驗，以及分析解釋數據的能力
The ability to design and execute experiments, analyze and interpret data. 
	20

	3
	執行實驗所需技術、技巧及使用實驗工具解決問題之能力
The ability to employ the techniques and tools that are needed in executing experiments and in solving problems. 
	10

	4
	設計工程系統或製程之能力
The ability to design engineering systems or processes. 
	10

	5
	有效溝通及團隊合作的能力
The ability to communicate and cooperate in team works. 
	

	6
	發掘、分析及處理問題的能力
The ability to discover, analyze, and solve problems. 
	10

	7
	認識當代材料問題，瞭解材料對於環境、社會及全球的影響，並培養持續學習的習慣與能力
The ability to know contemporary materials issues, to realize the influences of materials on the environment, the society, and the globe, and to keep the habit of learning continuously. 
	10

	8
	瞭解專業倫理及社會責任
The ability to realize professinal ethics and social responsibility. 
	


一、課程說明(Course Description)

The fractal nature offers a new approach for the ceramics structure analysis, describing, prognosis and modeling the grains shape and relations between ceramics structure and electric-dielectric properties.  The microstructure has a great importance from different alternative, and all energies points of view. World’s interest race in renewable and new generation energy sources development, especially the new batteries systems, are in research and development focus, simultaneously, in the electric cars technologies development. Beside the electrochemical processes and rechargeable speed, the storage capacity has special significance which is enriched by the fractal nature analysis and these scientific paper contributions with some fundamental electrochemical laws through fractal corrections expressed by the relevant formulas. These are the new frontiers in direction of electrochemical fractal microelectronics. Also, the wind energy as new and alternative energy source has important role growing.
The land and obstacles of fractal nature, influence on air/wind turbulence towards the wind generators propellers, has special effect on the wind speed, described by the logarithmic law equation which is deduced from the similarity theory that is strictly applicable to steady-state horizontally homogeneous  conditions in the surface layer. the fractal nature independently existing  everywhere within the structures, contact surfaces, practically, from microstructures, even on nano level  up to global bulk and massive shapes, fractal nature ceramics materials existence is completely  confirmed within the electrochemical thermodynamic and fluid dynamics parameters.

Fractal nature analytic method in materials structure reconstruction, grains and pores, in order to make an advance designed microstructure properties prognosis, is a new procedure in materials microstructure characterization. Electronic microscopy methods, regardless on resolution and magnification, enables getting the micrographs. This was applied on barium-titanate, silicate, refractory and other ceramics, but can be applied also to any material. Based on the grains and perimeters fractal analysis, their reconstruction is made by using Richardson method of variable yardstick. It gives a more realistic picture as is obtained by the Euclidean geometry frame, which replaces the role of modeling, because it gives real micrographs shapes, on one hand, and from the obtained passive micrograph, through the shape reconstruction, leads to its prognoses possibility with designed microstructure properties. Applying the known technology process syntheses phases, obtained samples are the investigated objects, leading toward a more ceramics electronic materials properties exact calculations. 

The characterization materials data, by SEM, does not have opportunity to play the active role, without, once reconstructed microstructure shapes in the function to the microstructure properties prognosis. All available microstructure analyses tools are only a passive instrument to get characterization data, so the fractal nature structure analysis practically making all of these known methods more alive and applicable for developing future needs, especially in the microelectronics miniaturization area.

From this point of view, all the most modern and maximal optimized microstructure methods are faced, with open question, how to provide more flexibility on the field of the structure units (grains and pores) reconstruction and their interrelations with the final goal to be in function of a future higher levels, better packaging, microelectronic components and devices and electronic integrated circuits, integrations. So, the new frontiers opening, based on materials structure fractal nature, practically very important natural necessity in the triad contact point: much deeper material characterization – the structure constituents (grains and pores) reconstruction – predicting the microstructure properties within the miniaturization frame.
關鍵字：fractal, microstructure, ceramic materials, energy materials, microelectronics, thermodynamics
二、指定用書(Text Books)

“Materials Science, Structures, and Fractal Nature” by Vojislav V. Mitic and Goran Lazovic (in press)
三、參考書籍(References)
N/A
四、教學方式(Teaching Method)
1. Power point file
2. Handout

3. Instructed in English
五、教學進度(Syllabus)
1. Introduction
2. Euclidean geometry approach

3. Fractals

4. Intergranular capacity fractal correction on BaTiO3 ceramics

5. Nanosizes and fractality

6. Fractals and energy

7. Fractal electronics

7. Conclusion
六、成績考核(Evaluation)
1. Midterm, 35%

2. Final exam, 45%

3. Homework, 20%

七、可連結之網頁位址(Website)
N/A
