機械工程系碩士班

Graduate School of Mechanical Engineering

1、 必修科目Required Courses

專題討論
４
必
全體教師

本課程安排一系列演講，訓練學生熟悉學術研討會的情況，此為四學期課程，邀請校內教師或校外學者專家演講，或請研究生發表研究成果，後二學期，每一學生必須對其有關碩士論文主題作口頭報告。

Seminar
４
Ｒ
All Faculty

A sequence of lectures are arranged in the course to train the students to be familiar with the situation of a academic symposium or a conference.Basically, it is a four semester course. Some lectures are given by the teachers in the department or by the experts  invited from outside the department .The lecture may also be given by graduate students who have certain  solid concusions drawn from their research. In the last two semesters,each student is required  to present on the topic involving his  master thesis.


工程統計
２   必                         熊京民、下

本課程將配合統計學的教授，作為統計學的支援課程。期以實作與練習增加同學對統計方法之瞭解與認識。本課程內容包括敘述統計、機率、機率分配、抽樣、抽樣分配、估計、假設、假設檢定、變異數分析、迴歸分析、相關分析、卡方檢定、指數和時間數列等習作。

Engineering Statistics
２
Ｒ                 Chin-Min Hsiung, S

This course mainly goes with Statistics as a supporting course. This course includes cases studies, problems practice of contents of Statistics.

碩士論文
３    必                         全體教師
碩士論文是學生必修課程之一，在指導教授選定論文題目並進行撰寫，經口試及格後，才能取得碩士學位。
　Thesis
                               ３　　Ｒ                      All Faculty
Under the direction of the advisor, the student must complete the thesis and pass the final oral examination before they obtain Master degree.
2、 選修科目Elective Courses

電腦輔助機械結構分析
３
選
王栢村、上
本課程介紹電腦軟體於工程分析之應用，著重於介紹有限元素方法之基本原理，理論及求解方法之推導，同時介紹使用有限分析軟體，使學生由實例分析了解有限元素模型之架構，包括前處理、求解及後處理程序，使學生具備由理論分析到數值求解之實際經驗，課程著重於有限元素分析之基本概念之建立與應用，作業涵蓋結構靜力、熱傳及動態分析等問題。


Computer Aided Mechanical Structural Analysis  ３Ｅ
Bor-Tsuen Wang,F


This course introduces the application of computer software to engineering analysis and emphasized on the fundamental and principles of finite element method. Basic theory and algorithm developments are presented. A commercial finite element software is also introduced and allows students to run a series of examples to understand the finite element modeling technique, including preprocessing, solution and post processing. The students are trained to have "hand on" experience in going from theoretical principles to a numerical solution tools. Emphasis is on the reinforcement and application of finite element basic concept. Homework will cover the problems in structural static, heat transfer and dynamics analysis.

實驗模態分析
３
選
王栢村、下

本課程介紹實驗模態分析之基本原理，著重於量測技巧。理論分析包括實驗數據取得，以做數學模式分析，應用於次結構之組合，原始模型之修改，理論與實驗比較。另外，進階之實驗模態分析主題也將選擇性介紹。


Experimental Modal Analysis
３
Ｅ
Bor-Tsuen Wang,S

This course introduces the fundmentals of experimental modal analysis with emphasis on obtaining a quality database. Methods for the development of mathematical models from experimental data will be studied along with the methods of assembling substructures and of modifying the design of a prototype via modification and reanalysis of the experimentally derived mathematical model of that prototype. Selected topics in advanced experimental modal analysis will be treated.

物理氣相沉積鍍膜
３
選
熊京民、上

本課程之目的在介紹工業界常使用的各種物理氣相沈積鍍膜法：陰極真空電弧離子蒸鍍法以及真空濺鍍法。真空鍍膜技術是一種應用性廣泛的製程方法，因為鍍膜能夠（1）裝飾鍍：將金屬類和陶瓷類產品，飾品的表面鍍膜，以增加其美觀性、耐蝕性。（2）工具鍍：增加材料的機械性功能，包括耐磨、耐高溫及耐腐蝕，故在機械製造業中常被用以增加模具、切削刀具的耐磨性，在汽車工業用於活塞、活塞環、閥體、燃燒室，化學工業、能源（發電廠）工業用於熱交換器，航太工業用於渦輪機葉片作為耐高溫的目的。（3）光電性能鍍膜：另外鍍膜技術也能用以提供特殊的光、磁、電性能，故在半導體產業、資料儲存媒體產業、平面顯示器產業、光學透鏡產業、電子產業中均需大量使用到此種技術，因此可知真空鍍膜為產業發展及經濟成長之重要產業技術。

Physical Vapor Deposition Technique
   ３   Ｅ

           Chin-Min Hsiung,F

Film deposition in a vacuum environment is a useful surface coating technique, which has been widely applied to many different industries.  Deposited film can enforce the mechanical strength of the substrate material, increase the resistance to wear, insulate the substrate material from high temperature gradient and reduce the heat flow into the subsurface, and protect the substrate surface from corrosive gas or fluid environment.  Therefore, they are found have many usages in mechanical manufacturing industry (metallic molds used in die casting, plastic injection molds, cutting tools), in automobile industry (piston, piston ring, combustion chamber, intake/exhaust valves), in power generation industry (heat  exchanger, condenser).  Deposited film can also provide many special photo-light radiant and electron- magnetic properties, which are found indispensable in the semiconductor industry, in data storage industry, in flat panel displays (FPDs) industry, and in optical lens/equipment industry. Therefore, the film deposition technique can be concluded as a core issue for the industries and is critical for the economics of Taiwan.

結構振動
３
選
林鴻裕、上

機械和結構系統之振動分析之數學模式架構。單自由度系統之自由與強迫振動，包括簡諧、週期性及非週期性之響應分析。多自由度系統及連續性系統。特徵值問題，穩態和暫態分析。利用數值方法求解振動問題。


Structural Vibration
３   Ｅ
Hong-Yuh Lin,F

Modeling of mechanical and structural systems for vibration analysis. Free and forced vibration of single degree-of-freedom system. Responses to harmonic, periodic and non-periodic excitations.  Multiple degree-of-freedom systems and continuous systems. Eigenvalue-problem, steady-state, and transient response will be treated. Numerical methods in solving vibration problems.
訊號處理
３
選
林鴻裕、下

本課程主要目的為介紹訊號處理觀念給須要做實驗的人。課程內容主要包括訊號分析的基礎，線性系統理論，週期函數及傅立葉級數，在實驗中的訊號處理，非連續訊號及傅立葉轉換，Z 轉換等。本課程對機械系學生而言主要是獲取觀念，瞭解訊號處理在實驗中所居角色。


Signal Processing
３
Ｅ
Hong-Yuh Lin,S

The main purpose of this course is to introduce the concept of signal processing to those who need to perform experiment. The course's main content cover fundamentals of signal analysis, linear system theory, periodic function and Fourier Series, Signal processing in experiment, discrete signal and Fourier Transforms, Z-Transform etc. It is the "Concept" that the student needs to understand, then he will know what role of the signal processing plays in his experiment.
精密傳動理論與應用
３   選

         吳育仁、上

本門課程旨在使研究生了解相對運動座標系統間之轉換，學習齒輪嚙合理論並應用於齒輪、轉子及鏈條等精密傳動系統，其次，教導如何進行各種精密傳動系統之負載分析、失效形成原因、診斷及解決方案。

Theory and Application of Precision Transmission     ３  Ｅ

   Yu-Ren Wu, F

This course helps graduate students realizing the transformation of relative coordinate systems, learning the gearing theory to apply on the design of gear, rotor and chain transmission devices. Besides, the loading analysis, failure reasons, diagnoses and solutions for different precision transmission system are also discussed.
326007光電材料與薄膜製程
３
選
陳念慈、上

若欲徹底了解光電材料與薄膜製程，必須具備下列基礎：半導體製程技術：學生必須了解目前技術狀態以及元件之製作程序。半導體物理：對有效質量、移動率、光吸收效率、能帶結構等物理意義必須要了解；若能具備半導體金屬接觸與異質結構等知識會更佳。與半導體光電元件：為了設計各類型的光電元件並使其達最佳化，因此必須探討光子與半導體間之物理交互作用。

326007
Semiconductor Optoelectronic
３
Ｅ
Nyen-Ts Chen,1F


Material and Technology

To develop a though understanding of optoelectronic material and thin film processing, a user must have the following understanding: Semiconductor technology: It is important for the student to understand the state of technology and how devices are fabricated. Physics of semiconductors: The physics behind concepts such as effective mass, mobility, absorption coefficient, band-structure, etc., should be understood. Also, the importance of semiconductor alloys and hetero-structures should be appreciated. Semiconductor Optoelectronic Devices: The physical interactions between photons and semiconductors have to be exploited to design and optimize a variety of information processing devices.
326027 系統晶片設計
２
選
陳念慈、下

隨著工業科技的迅速發展，對數位電路的需求越來越大，所要求的功能也越來越複雜，因而有了高複雜度可規化邏輯閘(CPLD)的出現，而設計方式也由以往的閘層次，發展到近年來的硬體描述語言(HDL)。本課程在數位邏輯之理論回顧後，依程式設計的方式分為兩部份，第一部份從第1章至第7章，以繪圖輸入法為主要的設計方式。第二部份從第8章至第12章則以硬體描述語言VHDL為主。本課程是使用MAX + PLUS II  V10.0 程式發展軟體設計，適合CPLD/FPGA 晶片設計用。
326027
Chip Integrated Design 
２
Ｅ
Nyen-Ts Chen,1S

This course contains review of the digital fundamentals, firstly. From their different design methods, two parts were discussed. The first, using graphic input to design the digital circuits, is from chapter 1 to chapter 7. Second, is using very high speed integrated circuit hardware description language (VHDL) to design the system, from chapter 8 to chapter 12.。Altera’s software: MAX + PLUS II V10.0 will be used to design CPLD/FPGA chips in this course.
326028
系統晶片設計實習
１
選
陳念慈、下

本實習課程使用程式軟體為MAX + PLUS II  V10.1作為開發軟體設計，適合於CPLD / FPGA 晶片之設計。依程式設計的方式分為兩部份，第一部份以繪圖輸入法為主要的設計方式，練習設計基本數位邏輯閘與組合邏輯電路。第二部份則以硬體描述語言VHDL為主，練習VLSI之電路設計。

326028
Chip Integrated Design Lab.
１
Ｅ
Nyen-Ts Chen,1S

Altera’s software: MAX + PLUS II  V10.0 will be used to design CPLD / FPGA chips in this experiment and be practiced.From their different design methods, two parts will be practiced. First, using graphic input method to design the basic logic gate and combine digital circuits. Second, VHDL language (very high speed integrated circuit hardware description language) will be used to design the VLSI system。
機器人動力學
３
選
吳德和、上

此課程為研究所有有關機械人或機械手臂之學科。授課重點將著重於工業上現有之機械手臂之動態分析與控制器原理探討。機械人動力學旨在探討機械臂進行油漆、焊接、組裝等工作時各軸所需之輸入扭力或出力要求。而位置與出力控制旨在探討以何種控制法則來達到最佳位置精確度及提供機械臂之端爪正確之扭力或出力輸出。此課程探討的之基本議題包括機械臂動力學、線性與非線性控制器設計、出力控制、機械臂交談程式語言設計與系統等。而討論課題也與此相關包含空間座標敘述與轉換各類機械臂運動學之研討。
Robot Dynamics
３
Ｅ
    Der-Ho Wu,1F

This course is the graduate course in Robotics , it will focus on the dynamics and control of the most popular industrial robots or manipulators. Manipulator dynamics is a study of the forces or torques required to cause manipulator to move in desired path while performing tasks, such as painting, welding, or assembling tasks. While position and force control are required to assure the position and output force are maintained duing the operating cycle. Basic topics covered in this course will include manipulator dynamics, linear or nonlinear control of manipulators, force control of manipulators, robot programming languages and systems.
品質工程
3
選
吳德和、下

教導學生了解，近世紀以來由於經濟性與多樣化成為產品發展主要考慮因素，使得「品質」要求已從觀念性或直覺性的描述而演變成為具體量化的品質特性指標，因而在品質技術發展上產生了許多實用的技術和方法以迎合產品發展各階段實際的需要，經過多年的技術研發及經驗累積，我們能提供由產品研發、商品化、試量產、量產、售後維護等完整的品質技術服務。採用工業界普遍的在應用「田口方法」，「田口方法」的理論簡短易懂的，化繁為簡，避開艱懊難懂的統計學觀念，使此方法能讓一般大專程度的工程師也能接受、了解、而加以應用。田口方法依成本效益的觀念，找出最佳的管理水準組合。這觀念和傳統的實驗設計完全依循統計原理，強調模式的確立，有很大的不同，目前已是業界認為提昇品質的最佳方法之一。 田口方法(Taguchi method) 是以工程的角度去事先了解品質問題，利用社會損失成本作為衡量產品品質的依據。 課程中經由案例研討，培訓學生如何導入及應用田口品質工程技術，以最經濟的實驗手法取得最佳生產條件。因為唯有如此才有可能讓「田口方法」普及於一般工廠中。
Quality Engineering 
3
Ｅ
   Der-Ho Wu ,1S

The objective of this course is to introduce the Taguchi Methods as a tool to handle the quality engineeringof product. The Taguchi method is known as the simple and fast toll for industries applications. The S/N ratio derived from cost functions is the most power analysis critera for quality. The optimun paremeter design is the main idea of this course. ANOM and ANOVA are introduced in detail. A final project is presented in the end of the course.
8153機器視覺應用技術
３
選
林宜弘、上

    本課程內容包含：視覺系統介紹、視覺系統檢測部、影像處理技術、實例剖析、打光技術以及影像程式設計等相關主題內容，此課程的教學內容主要訓練學生具有學理與實際設計之能力。

8153 Machine Vision Applications Technology
３ Ｅ
  Yi-Hong Lin,F

The contents of this course include the introduction of machine vision, the sensor of machine vision, image processing technique, applied examples, lighting technique and image software design. This course is aimed to teach students with the ability of theoretical study and practical design.
數位控制系統設計                       ３     選                          劉思正、上
本課程主要在介紹數位控制系統設計之基本觀念，討論包括取樣數據理論及其與連續時間控制系統設計法則之關係。現代/後現代數位控制器設計與製作。主要課題包括數位線性系統、取樣過程、間斷系統數學模式推導、間斷系統控制分析、間斷系統轉換函式分析、控制器設計方法等。本課程使用套裝軟體Matlab/Simulink模組來進行一數位控制系統之分析與設計。

Digital Control System Design               ３Ｅ                         Hsu Jeng Liu,F
This course studies the basic digital control system design concepts of a digital control system, concepts such as sampled-data theory, and how it relates to continuous analysis control methods, moreover, modern/post-modern digital controller design and synthesis techniques.  Basic topics such as linear system and the sampling processes, discrete system modeling, discrete control analysis, discrete transform analysis, cascade compensation using digitization technique or direct technique, and feedback compensation. The course uses Matlab/Simulink in the analysis and design of a digital control system.
控制系統原理                      ３選                                   劉思正、下
本課程學習控制系統原理及應用MATLAB/SIMULINK進行控制系統設計。內容包括線性系統與傳統控制，建立系統數學模式，及系統穩定性、控制性、觀測性等之分析，並涵蓋幾種控制器設計。控制系統設計包括傳統比例積分微分控制、狀態迴授控制、觀測器設計、最佳控制等方法。本課程採用套裝軟體Matlab/Simulink模組來進行一控制系統之分析與設計。

Control System Theory        ３Ｅ        Hsu Jeng Liu,S
This course studies the control system theory and modern control design with MATLAB and SIMULINK. The discussion includes linear system and classical control, establishing mathematical models of physical systems, system stability, controllability, observability , and several controllers design. Control systems design includes classical PID control, state feedback control, observer design, and optimal control. The course uses Matlab/Simulink in the analysis and design of a control system.

326013
材料科學
３
選
張莉毓、上

本課程介紹材料科學基本的觀念，適合已具備微積分、化學和物理知識的學生修習。並根據科學原理和實際工程兩者之間取得平衡的狀況來選擇適當的材料。

326013
Materials Science
３
Ｅ
L. G. Teoh,F

The objective is to present the basic fundamentals on a level appropriate for students who have completed the calculus, chemistry and physics courses. It is an accurate description of the balance between scientific principles and practical engineering that is required in selecting the proper materials for modern technology.

326023科技英文閱讀
３  選
張莉毓、上

本課程主要目的是提升學生專業的英文閱讀能力。本課程首先將各種類型的句子加以詳細講解，其次再深入介紹文章段落的構成，並給予配合閱讀教材，以訓練學生閱讀專業文章的能力。

326023 Technical English Reading
３
Ｅ
L. G. Teoh,F

The aim of this course is to help students develop their technology paper reading skills. In this course English sentence structures and patterns will analyzed and studied first. Then how to assemble sentences to become a paragraph will be learned. Throughout the semester students will be asked to pactice the learned skills to handout reading assignments.
326025
半導體製程技術
２
選
張莉毓、下

本課程之目的在介紹半導體晶片製造中之主要流程及探討材料設備中與電漿、熱流等相關的數學及物理理論及技術演進。供同學修習，以便對半導體製程技術有較深入的瞭解。主要內容著重於：鍍膜/磊晶技術之熱傳，流場，質傳理論。 因為這些理論會深深影響化學氣相沈積，氣相磊晶，金屬有機氣相沈積等製程的品質和效率，另外也將介紹快速熱製程：輻射原理。

326025
Microchip Fabrication
２
Ｅ
L. G. Teoh,S


Technology

The purpose of this course is to introduce the basic theories, physics and technologies related with plasma, heat/flow, in making the microchip. Heat and mass diffusion equations will be the core of this course, which will be applied on the thin film deposition process of the CVD, VPE, MOCVD.  Also introduced will be the RTP process.

326026
半導體製程技術實習
1
選
張莉毓、下

本課程之目的在介紹晶片製造中之主要流程的實習。內容：無塵室的介紹、使用、維護及管理；物理氣相沈積鍍膜技術：濺鍍法（包含金屬靶材以及非金屬靶材），真空幫浦系統之介紹（包含渦輪分子幫浦以及機械式幫浦），真空計之介紹（包含離子真空計以及熱偶式真空計）；黃光微影技術（HMDS的塗佈，正/負光阻的塗佈，軟烤及硬烤，接觸式微影機的曝光，溼式蝕刻，去光阻）。

326026
Microchip Fabrication Lab.
１
Ｅ
L. G. Teoh,S

The purpose of this course is to introduce the basic procedures adopted in the microchips fabricating, which includes: (1) the basics ideas of clean room, how to work in it, how to maintain its system, and how to manage the usages. (2) Physical Vapor Deposition process: the Sputtering equipments, both metal targets and dielectric targets will be used.  Also will be introduced are: vacuum pumps which includes TB (Turbo-Molecular) pump and mechanical pumps, vacuum meters (ion type and thermocouple type).  (3) the Photolithography(photomasking) technique: HMDS coatings, spin coating of the positive/negative photoresistor, soft bake and hard bake, exposure of the contact-type aligner, wet etching, and resist stripping.

22141  電腦輔助模流分析                 ３
選
黃培興、上
本課程介紹現今業界普遍使用之金屬模流製程及電腦輔助模流分析方法，使參與本課程學生可以了解各種金屬模流製程之模具結構、材料特性、充填及成型過程，並學得基礎模流系統之網格設計、製程參數設計、流場及缺陷分析技術，以縮短先期產品開發時程。
22141  Computer-aided Mold Flow analyses   ３Ｅ                Pei-Hsing Huang, F

Provides an overview of manufacturing and analytic methods related to metallic mold flow processes (MMFP) to the graduate/undergraduate students using a disciplined Computer-Aided approach. Aims are to equip students understanding miscellaneous die structures, materials characteristics, filling and forming processes of MMFP, and to training students to have a fundamental ability on the design of grid and processing parameters, and associated analysis techniques to the metallic flow field and structural defects.

326024  高等數值分析                   ３
選
黃培興、下
本課程主要使大學部或研究所學生具有進階數值分析之能力，透過 C++, FORTRAN language 或 MATLAB programs 相關工具，可以求解各種工程相關之矩陣、常微分、偏微分等熱/流體/動力系統之問題。
326024  Advanced Numerical Analysis     ３
Ｅ                 Pei-Hsing Huang, S
This course aims to equip graduate/undergraduate students to possess skills in advanced numerical analysis for solving specific matrix, ordinary differential or partial differential equations, or engineering problems that cover in various modern complex heat/fluid/dynamic systems, via tools of C++, FORTRAN language or MATLAB programs etc.

326047
微觀力學
３
選
黃培興、下
本課程主要使大學部或研究所學生具有建構微觀分子系統之能力，以及如何透過計算機程式模擬系統之演化，並教導學生經由現代混沌與非線性動力之觀念解釋分子動力之現象。課程也將廣泛的介紹原子等級的分子系統模擬技術，諸如: Ab initial、分子動力學、密度泛函理論及Monte Carlo 方法等。
326047
Microscopic Mechanics
３
Ｅ
Pei-Hsing Huang, S
This course focuses on how to devise a model for specific microscopic molecules system and then how to simulate their movements using a computer, and teaching how modern notions of chaos and nonlinear dynamics explain the workings of molecular dynamics. Course also introduces a wide range of techniques and principles for the simulation of molecular systems at the atomic level, such as Ab initial, molecular dynamics, density functional theory and Monte Carlo method.

322029 程式設計                    3 選                                                 黃培興、上
本課程採用正規實習教學方式為大學或研究生介紹有關程式設計與軟體發展之概念，目的在於培育學生擁有基本的程序設計能力與技巧，透過程式語言（FORTRAN或C + +）的教學過程，學習相關之計算機概念、模組化程式設計、陣列、字串功能、迴圈、邏輯控制及輸出語法，以及物件導向設計之技術。
322029  Programming Design     ３Ｅ                            Pei-Hsing Huang, F
This course presents an overview of introductory programming and software development concepts to the graduate/undergraduate students using a disciplined approach, aims to train students to have a fundamental ability of program design via teaching of programming language (FORTRAN or C++), which including basic computational concepts, modular programming, arrays, string functions, loops, branching control and output, as well as giving to a simple introduction of object-oriented programming(物件導向設計).

326034破損理論與分析
３
選            簡文通、下

本課程介紹工件功能失效的機制，包括應力強度因素的引入及計算，裂縫尖端附近區域的應力及位移場，破壞韌性，疲勞引起的裂縫成長及速率預測，和材料破損的分析與預防對策。此外，對於機械元件因強度、腐蝕或潛變引起的損壞也將進行探討。

326034
Theory and Analysis of Failure
３
Ｅ                W. T. Chien,S

The course introduces the mechanism of functional failure of a component. Topics to be discussed include: the introduction and calculation of the stress intensity factor, the determination of the stress and displacement fields at a sharp crack tip, the fracture toughness, the fatigue crack growth and its propagation rate prediction, also the analysis of material failure and its prevention methods. In addition, the mechanical components failed by strength, corrosion or creep are also investigated.

326006
精密製造理論與應用
３
選                     簡文通、上
本課程涵蓋兩部分，首先介紹切削加工的機械與金相學基礎，敘述切削力學，切削溫度，刀具磨耗和表面完整性等。接著探討非傳統加工，高速加工，超精密加工，半導體製程和奈米加工等新興製造技術的原理及應用。
326006 Theory and Application of Precision Manufacturing         3  S   W.T.Chien,F                                                   

The course involves two parts, firstly introduces the mechanical and metallurgical fundamentals of machining process. Topics to be discussed include: mechanics of machining, temperatures generated, tool wear, and surface integrity. Secondly, the investigation on the theory and application of modern manufacturing techniques include: nontraditional manufacturing, high speed machining, super precision manufacturing, semiconductor procedure, and nanotechnology.

326004
物理冶金
３
選
趙志燁、上

本課程係延續工程材料知識，進一步闡述材料冶金觀念；著重於介紹如何控制材料結構的理論基礎，同時說明材料結構與機械性質的關係。課程內容主要包括：晶體結構、晶體鑑定、材料塑性變形、差排、晶體缺陷、擴散、成核成長，奈米結晶特性，以及實例分析。

326004
Physical Metallurgy
３
Ｅ
Chih-Yeh Chao,F

The major purposes of this course are to provide some fundamentals of physical metallurgy to students who have had an introductory course in materials science. And, this course will provide a theoretical base for understanding how structure is controlled; also, the way structure in turn controls the mechanical properties of metals is explained. The main topics offered in this course include: description of crystals, structure determination, plastic deformation of metal, dislocation, defects of crystals, nucleation and growth, diffusion, nanocrystal, and some applications of physical metallurgy.

326031 相變化
３
選
趙志燁、下

本課程主要為闡述材料結構與溫度關係，以及材料經不同溫度與時間變化後，材料顯微結構的組成。課程內容主要包括：相平衡與相圖、擴散、晶體界面與顯微結構、凝固、固體擴散性相變化、非擴散性向變化，以及實例分析。

326031
Phase Transformation
３
Ｅ
Chih-Yeh Chao,S

This course will provide an understanding how structure is controlled under various temperatures; also, the microstructure of crystal during various time and temperature treated is explained. The main topics offered in this course include: Thermodynamics and Phase Diagram, Diffusion, Crystal Interfaces and Microstructure, Solidification, Diffusional Transformation in Solids, Diffusionless Transformations, and some cases studies.
326037合金設計
３
選
趙志燁、下

概論、金屬物理學基礎、合金設計技術發展、強韌化理論、相變化、低合金高強度鋼設計、高合金超高強度鋼設計、控制相變高強度不銹鋼設計、非鐵基合金、材料使用與選擇。

326037
Alloy Design 
３
Ｅ
C. Y. Chao,S

The introduction, the metal physics foundation, the alloy design technological development, the tenacious theory, change, the low-alloy high-tensile steel design, the high alloy ultra high-tensile steel design, the control changes the high strength steel design, the non- iron-base alloy, the material does not use and chooses.

3260010黏滯性流體
３
選
蔡宗典、上

以巨觀的觀念探討流體流動之行為，主要探討牛頓黏滯性流體，由此導得納維爾-史托克斯方程式(Navier-Stokes equations)，而後找出正合解，由此些正合解進而探討邊界層一般的性質。如此證明邊界層方程式(boundary-layer equation)的有效性，進而求平面邊界層方程式的正合解，最後則探討速度場與溫度場邊界層一般的性質。

3260010 Viscous Fluid
３
Ｅ
Chung-Tien Tsai,F

This course will provide students with fluid-flow phenomena, especially in Newtonian viscous flow.  Navier-Stokes equations will be vigorously derived.  Then exact solutions of the Navier-Stokes equations for some special problems are found.  With these we justify boundary-layer equations and find some solutions for boundary-layer equations.  Finally laminar boundary layers for velocity field and temperature field will be discussed.

326012 粉粒體工學
３
選
周春禧、上

使學生了解粉粒體輸送與貯存基本原理及相關研究與應用使學生能具備粉粒體輸送與貯存之設備設計與選材之能力能具備機械工程人員之專業態度能瞭解粉粒體輸送與貯存之問題及其發展情形

326012
Powder Technolgy
３
Ｅ
Chuen-Shii Chou,F

With the characteristics of semi-fluid, powder has a wide variety of applications, it covers all industries. Among of them, mineral, kiln, ceramics, cement, metallurgy industry have a very close relationship with powder industry. Therefore, the major purpose of this course is to let student have basic perception and understanding to the complex powder problems.  The content of this course includes the definition of powder body, the formation of powder body, the structure and characteristics of powder body, the property of powder body, the separation, mixing, storage, transportation and measurement of powder body, and industry safety and sanitation

326030 高等工程數學
３
選
蔡宗典、下

本課程包括變分法、特徵值的問題、常微分方程、偏微分方程等。其中常微分方程中亦將介紹相平面、微擾法等題材，而偏微分方程包括分離變數法、積分變換法、特徵方向法與葛林函數法等。

326030
Advanced Engineering
３
Ｅ
Chung-Tien Tsai,S


Mathematics

Mathematics Advanced Engineering Mathematics. The calculus of variations. The eigenvalue problems. Ordinary differential equations. The phase plane, perturbation techniques. Partial differential equations. Separation of variables. Transform methods. Classification and the method of characteristics. Green's functions.
326032
紊流學
３
選
蔡宗典、下

本課程為提供已有流體力學基的同學修習紊流之性質,對於紊流,分析方法以及其應用性做一介紹.內容包括:紊流現象之介紹、紊流之傳送理論、紊流之動能理論、無邊界之剪流、有固體邊界之剪流

326032
Turbulent Flow
３
Ｅ
Chung-Tien Tsai,S

This course offers the turbulent flow theory for students who have learned basic fluid mechanics. The turbulent analysis methods and its applications will be introduced. The contents of this course include turbulent transport, the dynamics of turbulence, boundary free shear flow, and wall-bounded shear flow.
326035
電腦輔助熱流設計
３
選
姜庭隆、下

本課程乃是將計算流體力學與熱傳學整合應用,介紹如何利用商用有限元素軟體COSMOS去分析流體與熱傳的工程問題。本課程將介紹: 前處理(網格製作)，求解，後處理之三大應用步驟，使學生了解軟體之操作步驟與實際工程問題之解析，以獲得實際上機實習之經驗。主要之工具乃藉高速計算機去解流體與熱傳方程式，得到所需要之性質資訊，如：壓力、溫度、流速以及各種現象。

326035
Computer Aided Heat/Flow
３
Ｅ
Ting-Lung Chiang,S


System Analysis

This course uses a commercial finite element software-COSMOS/M to solve Heat/Flow engineering problems.  The course combines the contents of “computational Fluid Dynamics” and “Engineering Heat Transfer”, therefore,  including preprocessor(mesh generation), solver(Heat equation and Navier-Stokes Equations), and post-processors will be introduced. Students will be required to use computers to analyze fluid/heat transfer coupled problems to understand the pressure, temperature, flow velocity of a system.

326042前瞻性太陽能電池設計與趨勢        ３　選
周春禧、下
本課程的目的是提供有關太陽能電池技術和其實際應用的知識。各章節將分別介紹太陽能電池的原理，性質，及各種不同形式太陽能電池之設計原理。另外也將介紹太陽能電池的製造過程及量測方法與原理。最後，將對台灣與全球之太陽能電池產業之發展趨勢作一介紹。【內容綱要】：晶片型矽基太陽能電池、薄膜型矽基太陽能電池、化合物太陽能電池、染料敏化太陽能電池、有機/無機太陽能電池、奈米結構太陽能電池

326042 The Design and Trend of             ３  Ｅ                   Ru-Yuan Yang,S
       Original Solar Cell
This course is focus on the knowledge of solar cell technology and its application. The chapters introduce the principle and the properties of the solar cell and the design rules and principle of different type solar cell, individually. Furthermore, it will be introduced on the process and method of measurement of solar cell. Finally, the trend of industry of solar cell in Taiwan and in global are also introduced. 【Subject】：Silicon wafer based solar cell、Silicon thin film solar cell、Compound solar cell、Dye-sensitized solar cell、Organic /Inorganic solar cell、Nano-structural solar cell

流體機械設計                            3  選                     姜庭隆、上
本課程之目地乃在介紹工程上最常使用的幾種和流體有關之機械之原理及設計。所講授之機械將包括(1)泵浦(2)壓縮機(3)風扇(4)其它( 渦輪、水輪機械)。授課內容為:基本流體理論之複習, 各種流體機械之結構, 元件, 性能特性, 使用範圍, 系統設計。利用泵浦設計軟體CPD去設計2D泵浦葉輪與殼(渦道)，並商用有限元素軟體Gambit-Fluent去分析泵浦葉輪與殼內流體的壓力與速度的性質變化。

Fluid Machinery Design                    3  Ｅ              Ting-Lung Chiang, F
This course introduces some most usable flow machines in the everyday life application and the design methods for mechanical / civil engineering students.  Pumps, compressors, fans and other machines(turbine, hydraulic turbine,....etc) will be the main topics discussed in this course. The course content will include: basic fluid theories (review), mechanical elements/parts, performance/characteristics, using range, maintaining, and system design.  CPD program will be used to demonstrate the design procedures of the impeller and volute of a Centrifugal Pump.  Gambit-Fluent will then be used to verify the flow field properties (pressure and velocity) inside the pump.  
326011材料分析與檢測
３
選             趙志燁、上

X-ray 微觀分析。掃描式電子顯微鏡。穿透式電子顯微鏡。表面分析法。

326011  Analytical Technigues
３
                   C. Y. Chao,F

for Material

X-ray Microanalysis. Scanning Electron Microscopy. Transmission Electron Microscopy. Methods of Surface analysis.
326014 彈性力學
３
選            周春禧、上

以二階張量的觀念分析三度空間的應力、應變、以及彈性材料之構造方程式。推導平衡方程式並且應用彈性材料之構造方程式於平衡方程式分析平面應力與應變、熱應力、以及分析 infinite 和semiinfinite 結構體受力時的應變與應力。

326014
Theory of Elasticity
３
Ｅ      Chuen-Shii Chou,F 

This course presented here is intended to prepare the student for a critical study of the fundamental of several branches of solid mechanics. A exhaustive and complete treatment of elasticity theory would require a treatise of several volume, and possibly a lifetime of study.   This course is intended to provide students a introductory and thorough grounding in tensorbased theory of elasticity. Subjects including mathematic preliminaries, strain, stress, balance equations, general Hooke's law and the necessary topics will be covered. The uproses of this course are to acquaint the student with basic concepts and techniques of elasticity theory and to stimulate the beginner to initiate his (other) own research in this field.
326016 材料熱力學
３　選

李英杰、上

本課程基於冶金熱力學之基礎，講述更深入之材料熱力學理論，課程包含熱力學第一、第二及第三定律，並輔之以輔助函數並論述熱力學相關函數與統計熱力學之關係，課程中後段深入討論相平衡、相圖、多元系統及固態熱力學及相關理論。課程中利用小考及期中、期末考與作業之練習，期望使同學進一步理解熱力學之精義。化等基本性質介紹。課程內容中並包括金屬、陶瓷、半導體等材料的特性介紹。

326016 Materials Thermodynamics

３ Ｅ     Ying-Chieh Lee,F
This course, which is based on metallurgical thermodynamics lectured in undergraduate level, is designed for a better understanding in thermodynamics for graduated school students.  Firstly, the First, Second, and Third Laws of Thermodynamics, and Auxiliary functions will be delivered.  Phase equilibrium, phase diagram, homogeneous and heterogeneous system, and theories in solid state thermodynamics will be intensively discussed in the rest of the course.

326017 材料機械性質　　　　　　　　　　３　選

盧威華、上

材料機械性質是一門探討金屬在承受應力下所表現的行為及反應的專業知識領域. 本門課分為三大部分: 第一部分, 機械基礎, 討論數學架構及應力應變關係; 第二部分, 冶金基礎, 從結構觀點討論塑性變形及破壞; 第三部分, 機械性質測試, 以工程觀點對材料在機械性質測試後之破壞進行探討.
326017 Mechanical Behaviors of Materials       ３   Ｅ       Lu Wei-Hua,F
 Mechanical metallurgy is the area of knowledge which deals with the behavior and response of metals to applied forces. This course will be divided into four parts. Part One, Mechanical Fundamentals, presents the mathematical framework and stress-strain relationships for many of the chapters will follow. Parts Two, Metallurgical Fundamentals, deals with the structural aspects of plastic deformation and fracture. Part Three, Application to Materials Testing, deals with the engineering aspects of the common testing techniques of mechanical failure of metals. 
326018 高分子材料　　　　　　　　　　　３　選

盧威華、上

高分子材料, 特別是合成型高分子, 是無所不在且必須的. 高分子具有複雜的行為模式, 這些特性將被反映在環繞興奮氣息中的研究中. 本門課分為四大部分: 第一部分, 簡介, 介紹初步的觀念及高分子間的作用力; 第二部分, 高分子合成, 討論高分子合成反應之理論; 第三部分, 高分子物性, 討論高分子形態丶轉變現象丶鏈結構造; 第四部分, 高分子流變, 討論高分子黏彈特性.
326018 Polymer Science and Engineering     ３   Ｅ          LuWei-Hua,F
Polymers are ubiquitous and essential, especial for Synthetic polymers. Polymers are complex materials that exhibit correspondingly complex behavior patterns. These complexities are reflected in the aura of excitement surrounding their study. This course will be divided into four parts. Part One, Introduction, deals with introductory concepts and intermolecular forces in polymers. Part Two, Polymer Synthesis, presents theoretical analysis of polymerization reactions. Part Three, Physics of Solid State, deals with the physics of solid state of polymer, including morphology, transition phenomena and chain conformation. Part Four, Polymer Rheology, deals with viscoelastic behavior of polymer.
322019 光電元件物理                    ３
選              楊茹媛、上
本課程為半導體科技的基礎課程，對今日所用之固態物理元件皆有詳盡之分析，因此本課程重點包括：能帶及載子、載子傳輸現象、P-N 接面、二極體元件、接面場效電晶體、絕緣閘極場效電晶體，以深化學生之物理概念。
322019 Physics of Semiconductor Devices
３
Ｅ         Ru-Yuan Yang,F
The course of physics of optoelectronic devices introduces the theoretical background and methods for the calculation of semiconductor band-structures. The contents include ：Energy Bands and Carrier、Carrier transport phenomena、p - n junction、Bipolar Device、Field effect transistor、MOSFET. The fundamental physical principles based on electro-magnetics, solid state physics, semiconductor physics, and quantum mechanics are presented. 
326021自動化工程技術
３
選             林宜弘、上

自動工程的設計所包含的技術層面很廣闊，例如微電子學、機械學、光學和電腦工程學。透過這個有效的訓練，能夠使得學生們在工業的領域裡，對於系統設計方面擁有專業的能力。這個訓練將舉一些實務的例子來深入了解設計的概念。這個課程將會要求提升設計發展及實務練習的能力。 

326021 The Techniques of Automatic
３Ｅ
  Yi-Hong Lin,FEngineering

The contents of automatic Engineering course include broad techniques such as microelectronics, mechanics, optical and computer engineering. Through this effective training, the students will be capable of the special abilities of system design applied in industry field. This course will illustrate some practical examples to deep the concepts of design. The practical exercises in this course should be requested to enhanced the abilities of design and development in automatic engineering.

326029
人工智慧                       ３　選
吳德和、下
這門課程向學生介紹了人工智慧的基礎知識表達、解決問題和學習方法。幫助學生獲得敏銳的洞察能力，知悉在不同環境下是如何運用人工智慧，選擇強化課程的學生須完成專題，內容著重於人工智慧的應用和關於科學方面的特質。修完課程後，學生將具備以下能力：組織具體計算問題的答案，用於開發出智慧系統；理解知識表示、問題求解和學習方法在智慧系統工程中的作用；在由計算的角度了解人類智慧當中，正確地評價問題解決方式、洞察力和語言。
326029  Artificial Intelligence             ３　Ｅ            Der-Ho Wu,S
This course introduces students to the basic knowledge representation, problem solving, and learning methods of artificial intelligence. It features are to help students gain intuition about how artificial intelligence methods work under a variety of circumstances. An intensified version of the course offers students the opportunity to complete projects which focus on the application and science aspects of artificial intelligence. Upon completion of this course , students should be able to develop intelligent systems by assembling solutions to concrete computational problems, understand the role of knowledge representation, problem solving, and learning in intelligent-system engineering, and appreciate the role of problem solving, vision, and language in understanding human intelligence from a computational perspective.

326038半導體物理與元件
３   選
熊京民、下

本課程目的在於提供瞭解半導體元件特性、操作、及限制的基礎。為了瞭解半導體元件，首先我們必須具有半導體材料物理的透徹知識。本課程目標乃是將量子力學、固體量子理論、半導體材料物理、及半導體元件物理加以整合。這些部分對於瞭解現代元件的操作，甚至這個領域的未來發展都是非常重要的。本課程須先修習下列科目：微分方程、近代物理。

326038 Semiconductor Physics and Devices

３　Ｅ  Chin-Min Hsiung,S

The aim of this course is to provide students with basic understanding of characteristics of semiconductor, its working mechanisms and limitations. They are also the basics of making and using semiconductor devices. This course covered basic quantum mechanics, semiconductor material physics, and semiconductor device physics. Prerequisites of this course are successful completion of a course of differential equations, and of modern physics.

326039積層陶瓷材料

３ 選
 李英杰、下

本課程內容涵蓋：內容主要有絕緣陶瓷、介電陶瓷、鐵電陶瓷與壓電陶瓷之基本特性、微結構、電磁與光性質等。另外也介紹，積層陶瓷元件之材料製備與製程介紹。本課程的目的是提供有關陶瓷技術和其實際應用的知識，並且強調基本材料和所需具備的性質觀念。將分別探討介電陶瓷的物理性質、熱性質和機械性質，其與原子鍵結、晶體結構和微觀結構的關係。另外也將研究積層陶瓷元件的製造過程，說明從選擇原料經過成形、生胚製造、脫酯過程、燒結成形到品質管制等的每一步驟細節，每一個製造步驟都是以其對陶瓷組件成品的性質和品質來加以討論。

326039 Multilayer Ceramic Devices

３  Ｅ    Ying-Chieh Lee,S
Insulation, dielectric, ferroelectric and piezoelectric of ceramic are included mainly in this course. In addition, materials and processes of multilayer ceramic devices are introduced. This course is concerned primarily with understanding the scientific principles and technology involved in processing particulate dielectric ceramic materials into fabricated products. The topic is commonly referred to as ceramics fabrication processes, ceramics processing technology, or simply ceramics processing such as multilayer ceramics capacitor (MLCC).Ceramics processing technology is used to produce commercial products that are very diverse in size, shape, detail, complexity, material composition, structure, and cost. The functions of ceramic products are very dependent on their chemical composition and their atomic and microscale structure, which determines their properties. Compositions of ceramic products vary widely, and both oxide and nonoxide materials are used. Today the composition and structure of grains and grain boundary phases and the distribution and structure of pores is more carefully controlled to achieve greater product performance and reliability. An awareness that improvements in ceramics processing technology can improve manufacturing productivity and expand markets now pervades the industry.

326040複合材料力學                 ３　選
          盧威華、下
計算同軸向及多軸向之複合材料剛性及強度, 藉由層板理論分析複合材料內部應力分佈及各項機械性質。授課內容為(1)同軸向複合材料剛性, (2)應力與應變轉換, (3)同軸向複合材料之偏軸剛性, (4)對稱型積層板剛性, (5) 對稱型三明治積層板撓曲剛性。
326040 Mechanics of Composite Materials     ３
Ｅ     Lu Wei-Hua,S
The objective of this topic is to introduce the governing principles of the stiffness and strength of uni- and multi-directional composite materials. This course includes (1) stiffness of unidirectional composites, (2) transformation of stress and strain, (3) off-axis stiffness of unidirectional composites, (4) in-plane stiffness of symmetric laminate, (5) flexural stiffness of symmetric sandwich laminates.
326041電子構裝技術                    ３　選              盧威華、下
電子構裝技術課程是對電子元件的傳統封裝技術及未來先進的封裝技術及材料發展做一深入的介紹。內容包括(1)金線連結技術, (2)導線架/接著劑/錫膏/助銲劑, (3)覆晶構裝技術, (4)可靠性測試, (5)破壞模式分析
326041 Electronic Packaging              ３  Ｅ             Lu Wei-Hua,S
technology for Electronics


This topic is to introduce the assembly technology for electronics. The course includes (1) wire bonding, (2) material properties of lead frame, adhesives, solder paste and flux, (3) flip chip assembly, (4) reliability test, (5) failure mode analysis 

326045光學元件與光學系統設計
３
選            林宜弘、下

在機械的領域中，關於光學設計這方面的課程資訊少之又少，有鑑於此為了增進學生對幾何光學的了解與興趣，培養獨立思考，邏輯判斷，解決傳統光學問題的能力，光學元件與設計是一門極為重要且基本的課程，其原因是由光學的理論導入設計的理念可增進學生對光學理論的理解。

326045 Optical Devices and System
３
Ｅ     YiHong Lin,SDesign           Image Processing

This course teaches mechanic students with the useful knowledges and design ability concerned with optical mechanical system. The contents of this course include geometry optics, optical devices and system design, lasers optical light and various interferometry system. The goal of this course will train students with the strong fundamental discipline in optical engineering and practical design ability.

326046 科技英文寫作
３
選            周春禧、下

使學生了解英文寫作之方法與基礎使學生能具備英文寫作之能力能具備英文學習之態度能具備英文寫作與閱讀之基本能力

326046
Technical English Writing
３
Ｅ      Chuen-Shii Chou,S

The learning of English includes hearing, speaking, reading and writing.  This course provides fundamental aspects of technical writing in English such as punctuation marks in common use, letter writing, resume writing, office document, and the writing of study paper.
基礎越南語會話
2
選


這個課程是為有興趣想要學習越南語的學生而安排的，其目的在使學生具有精確的越南語母音與子音的發音，正確的基礎會語以及增進聽與說的速度的能力。本課程主要包括越南語發音、基本越南會語、文法結構、歌、字彙及美麗的景色等，尤其是加強口頭上之練習以增進基礎會話能力。
Basic Vietnamese
                                 ２  Ｅ

This course is scheduled for students who are interested in learning Vietnamese. It aims to develop students’ capability to accurately articulate Vietnamese vowels and consonants, to learn correct basic conversation, and to improve their listening comprehension and speaking ability. The course mainly contains the articulation of Vietnamese vowels and consonants, basic conversation, Vietnamese grammatical structure, songs, vocabulary and beautiful scenes of Vietnam, etc; it especially emphasizes on the oral practice to enhance the ability of basic level of conversation. 
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