機械工程系

Department of Mechanical Engineering

1、 必修科目Required Courses

基礎數學                   3 選  必                        待聘、上

本基礎數學課程是針對幾個學習微積分所需理解的重要概念而設計。這門課程可提供學生代數與三角函數紮實的基礎。主要的內容包含了線性、多項式、片斷、指數、對數與三角函數的觀念介紹。此外，簡單的矩陣運算亦會在課程中介紹。學生將會學習如何以符號、圖型和數值方法來操作這些函數。

Fundamental mathematics     3 R  E                        待聘、上

This fundamental math course focuses on various topics that are important to the study of calculus.  Through this course students will acquire a solid foundation in algebra and trigonometry.  The topic is placed on understanding the concepts of linear, polynomial, piecewise, exponential, logarithmic, and trigonometric function.  In addition, simple matrix operation will be covered in this course.  Students will learn to work these functions in symbolic, graphical, and numerical form.
電腦輔助機械製圖與實習                 3  必               黃培興、下
本課程使學生熟悉機械工程製圖之正確繪圖方法以及電腦輔助機械製圖軟體之使用。培養學生識圖能力，並能應用投影原理，以AutoCAD或SolidWorks軟體繪製機械工作圖，並使學生瞭解電腦繪圖的觀念與技巧，養成電腦輔助繪圖的實務應用能力。

Computer-aided Mechanical Drawing       3  R        Pei-Hsing Huang, S
This course equips students with regular operations on the mechanical engineering drawing and the use of computer-aided mechanical drawing. Students are trained to acquaint the mechanical drawing and to use the projection method to complete mechanical drawing by AutoCAD and SolidWorks software. This course trains students to understand the concept and technique of CAD and to possess the skill of practical application on CAD.

工廠實習                        １  必                   黃惟泰, 上

本課程內容包含工廠使規則及安全規定說明，加工零組件之組合成成品，及兩大類別之實習項目：(1)鋸削及砂輪機，車床，鑽床及銑床，磨床和數控工具機之操作。(2)砂模鑄造，精密鑄造，銲接，熱處理，板金加工和鉗工。

Machine Shop Practice               1　Ｒ              Wei-Tai Huang, F

The content of this course include the description of the usage rules and safety requirements, to assembly the fabricated components to be a product, and two group items : (1)The operations of band machining and hard polishing, engine lathe, drilling and milling machines grinders, and numerical control machine tools. (2)Sand casting, precision casting, welding, heat treatment, sheet forming, and bench work

靜力學               ３  必                    林鴻裕、下

本課程之目的主要是介紹基本的力學觀念及原則，包括了質點靜力學、剛體的等效力系、剛體平衡、均佈力，以及結構的分析。

  Statics                 ３   R
 Hong-Yuh Lin, S

The coverage of this course includes fundamental concepts and principles of mechanics ; statics of particles ; equivalent systems of forces for rigid bodies ; equilibrium of rigid bodies ; distributed forces ; and analysis of structures.

322050 材料實驗          1   必        

   李英杰 上

在使材料本科同學，對於各種相關的材料實驗及技巧有基本的認識。本課程探討傳統及近代陶瓷的原料特性、基本物理性質檢測、及各種不同成形法。基本物性測試包括；粒度測試、密度測試、及黏度測試。成形法的課程內容有；泥陶瓷粉末之分散實驗、陶瓷粉末注漿成形法、理論密度量測與計算、陶瓷薄帶的製造等。本課程除傳授相關的知識背景外，並特別強調學生的實作與參與使學生認識陶瓷製造的基本過程，包括傳統陶瓷，結構陶瓷，及玻璃等製程。另外，藉由SEM與XRD的分析，也使學生了解陶瓷材料在燒結後顯微結構的變化。

322050 Fundamental Experiments in Materials   1  R    Ying-Chieh, Lee, S

This course is designed to introduce the ceramic, basic reaction principles and fundamental approach of analysis of the inorganic substance occurred. The content includes the dielectric properties and compositions of ceramics. The experiment is designed to introduce students to the knowledge and implementation of characteristics of ceramics by microstructural analysis, particle dispersion, packing density, theory density calculation and sintering kinetic.

工程數學(1)                      ３ 必


蔡宗典、上 

本課程介紹一階微分方程式，二階微分方程式，拉普拉斯轉換與級數解等常微分方程式的課題。向量與特徵值、等微向量也將在本課程教授。線性代數的課題：比如說向量，矩陣，線性方程組，行列式與等徵值，特徵向量也將在本課程教授。

Engineering Mathematics(1)
３ Ｒ   
 Chung-Tien Tsai,F

Linear ordinary differential equations, and series solutions are discussed in this course. The fields of vectors and linear algebra are also touched. Students should know about vectors, matrices, linear systems of equations, determinants, eigenvalues and eigenvectors after finishing this course.

應用電子學與實習             ３  必
陳念慈、二上

內容詳實，深入淺出的理論說明且豐富詳盡的範例，適合於控制、冷凍空調與電子修護等相關領域的應用電路。每一章都有立即練習與學後評量以強化練習，瞭解同學的學習成效。 內容詳實，深入淺出的理論說明且豐富詳盡的範例，提升學生學習意願。 〈1〉先簡述上課要學習的東西和內容。 〈2〉例題說明與分析、示範講解以及學生自我模擬練習。 〈3〉課後進行簡單的測驗來知道學生的學習狀況。  

教導學生正確的實驗教室器材使用方法與安全認知： (a)教導工業安全與衛生， (b)手工具的選擇及使用安全 2.瞭解實作與電子儀器的操作： (a)手工焊接的方法， (b)焊接練習， (c)綁線技術， (d)識別電子元件，電子元件的特性與規格， (e)三用電錶的認識及基本量測，三用電錶的使用探討， (f)電阻的量測與計算， (g)直流電源供應器的認識與使用， 
  Application Electronics and Practice     ３ Ｒ         Nyen-Ts Chen,2F 

Informative, Theoretical explanation in simple terms, and full and detailed examples, Suitable for control, refrigeration and air conditioning and electrical repair and other related fields of application circuits. Each chapter has practice immediately after the assessment and learning in order to strengthen practice, understand students' learning, content full and accurate, The informative, easy to understand and enrich the theoretical description of detailed examples to enhance students' willingness to learn. <1> will explain briefly the class of things to learn and content. <2> Example description and analysis, lectures and demonstrations and student self-simulation exercises. <3> After-school simple quiz to know that student learning conditions.

1.Experimental classroom to teach students the proper use of equipment and safety awareness： (a)Teach Industrial Safety and Health (b) The choice of tools and the use of safety 2. Learn implementation and operation of electronic equipment: (a) Hand soldering methods (b) Welding Practice (c) Tie wire technology(d) Recognize of electronic components，Characteristics and specifications of electronic components (e) Multimeter awareness and basic measurement，Explore the use of Multimeter (f) Resistance measurements and calculations (g) Understanding and using the DC power supply (h) Understanding and using the Signal generator (i) Understanding and using the oscilloscope 3. Electrical circuit Internship Program: (a) Kirchhoff's voltage current law，Parallel circuit voltage and current measurements (b) Series circuit voltage and current measurements (c) Simple printed circuit board production (d) Electronic circuit implementatio

動力學                 ３  必
           熊京民、上  

本課程為銜接靜力學的後續課程,其課程內容分為質點運動,質點動力學,質點系統,剛體運動學,剛體動力學,剛體在三維中之動力學，及機械振動，使學生能利用一些已熟知的基本原理去解答與分析動力學的問題。

Dynamics               ３   R
Chin-Min Hsiung,F

Dynamics is the extention course of statics, that helps students to solve and analysis the problems of dynamics by using the principles they were already familiar in the statics Course is offered to cover: Kinematics of particle Kinetics of particle, System of particle, Kinematics of rigid-body Kinetics of rigid-body, Mechanical vibration.
322007  材料力學               ３
必     熊京民、簡文通、張莉毓、上

本課程介紹的主題有受軸向力、扭力及彎矩等作用之構件的分析及設計，並包含應力、應變、彈性及非彈性行為和應變能的基本觀念。其它一般性主題包含應力與應變的轉換，應力集中，樑之撓度，柱之行為和能量法。特殊主題則有熱效應，預應變效應，壓力容器，非等載面構件，不連續函數，剪力中心和非彈性彎曲。 

322007  Mechanics of Materials   ３
Ｒ
Chin-Min Hsiung,
Wen-Tung Chien, L. G. Teoh,F

The topics introduced in this course include the analysis and design of structural member subjected to axial load, torsion and bending, as well as such fundamental concepts as stress, strain, elastic, and inelastic behavior, and strain energy. Other topics of general interest are the transformation of stress and strain, stress concentrations, deflections of beam, behavior of columns, and energy methods. More specialized topics are thermal and prestrain effects, pressure vessels, nonprismatic members, discontinuity functions, shear center. and inelastic bending.

322008  工程材料               ３
必
趙志燁、上

概論、原子結構與鍵結、晶體結構與缺陷、相平衡、材枓物化性、材料強化、金屬材料、陶瓷材料、聚合材料、複合材料、磁料、電性、材料使用與選擇。

322008  Materials Science and Engineering

３  Ｒ        C. Y. Chao,F

Introduction , atomic structure and bonding. Crystal structures and imperfections, phase diagrsam . Mechanical and electrical properties, polymers , Biron, engineering alloy, ceramics, composites and magnetic materials, using and selection.

自動控制與實習                           3,4  必                   劉思正、下

本課程學習控制系統的分析與設計，認識系統方塊圖、訊號流程圖、系統元件之數學模型、控制器的設計與系統性能分析等；數學模型包括系統轉換函數和狀態空間模型。性能分析包括閉回路控制系統特性，瞬時反應分析, 系統穩定性、反應指標法設計及根軌分析法等。本課程並包含兩小時應用MATLAB進行控制系統分析與設計的實習。

Automatic Control and Lab               ３,4  Ｒ        Hsu Jeng Liu,S

This course studies control system analysis and design. It introduce system block diagram, signal flow graph, mathematical models, controller design and system performance analysis.  System performance analyses and designs using both transfer function and state space model.  Other topics include feedback control system characteristics, transient-response analysis, system stability, performance index design and root-locus method. The course also includes 2 hours computer simulation of control system analysis and design using Matlab Tools.

電腦輔助機械設計與實習 (1)           ３ 必            吳育仁、S

本課程在讓學生運用CAD及CAE軟體進行簡易機構與機械元件之設計，並教授機構學及機械元件設計之基礎原理，透過分組實習讓學生在電腦的實作中更容易了解機構及機械之作動方式及如何分析機械系統之強度及動力特性。本課程為第一部份，著重在簡易機構之電腦輔助運動設計及分析，以及如何判讀分析結果。

Elements of Mechanism and Practice (1)
3  R              Yu-Ren Wu, S
This course helps students learning about how to apply CAD and CAE softwares on mechanism and mechinery design and the design skill of mechanisms and machine elements. Students can realize the motion of mechanisms, and strength and dynamic characteristics of the machinery system more easily through team-work and practice. This course is the first part and it focuses on design and analysis of the simple mechanisms using the CAD and CAE softwares, and interpretation of analysis results.
精密量測與實習                  3　必
                 黃惟泰、下

    使學生了解不同類型的物件，可用何種量具或儀器(接觸式或非接觸式)，做量測或檢驗觀念，且熟悉各種量具及儀器的正確操作方法。


Precision Measurement and Practice    3
  Ｒ         Wei-Tai Huang, F

    To enable students to understand the different types of objects that can be used, or what kind of measuring instrument (contact or contactless), doing the measurement or test ideas, and are familiar with a variety of measuring tools and instruments for proper operation.

熱學工程概論                      ３  必 




蔡宗典、下

本課程要旨為介紹介紹熱力學與熱傳學中的基本概念、各種現象及實際工程上的應用，並以有限元素軟體輔助教學實習。內容包含: 基本概念，特性與狀態，熱力學第一定律，熱力學第二定律、熱機原理(封閉循環: Carnot Cycle, Otto Cycle, Diesel Cycle，內燃機/四衝程引擎,外燃機，冷凍原理)，熱傳學中的熱傳導(擴散方程式、穩態分析、散熱片、暫態分析)、對流理論簡介(強制與自然對流)。本課程同時教授學生利用電腦以及計算(數值)方法，配合商用有限元素軟體COSMOS/M與Gambit-ANSYS/Fluent將熱傳學中的實際工程問題，在電腦中進行視覺性的探討與整合分析。本課程教學重點在於如何在電腦中建模、切割網格、設定合理的邊界條件、求解、分析結果。應用：散熱片分析和設計原理、IC封裝/電子產品之散熱、殼管式熱交換器之對流熱傳分析、內燃機之散熱分析，輻射熱傳和相變化:雷射切割的分析(材料的融化)。

練習的實際工程問題包含:

1. 散熱片設計

2. IC封裝/電子產品之散熱

3. 殼管式熱交換器之對流熱傳分析

4. 內燃機之散熱分析

322012 Introduction of Thermal Engineering   ３ Ｒ      Chung-Tien Tsai,F 

he purpose of this course is to give undergraduate students a solid knowledge about the basic principles of thermal engineering, which involves knowledge of thermodynamics and heat transfer.  The contents of this includes: fundamental concepts, first and second laws of thermodynamics, thermodynamic cycles and heat transfer principles.  Also included in this course is an introduction of software as ANSYS/FLUENT which help students use the computer/numerical methods to solve real world heat transfer problems.

The contents of heat transfer include:

1.Introduction of heat transfer.

2.Application of heat transfer.

3.heat conduction.

4.heat convection.

5.heat exchange design.

6.thermal radiation.

322013 機械製造                  ３  必
簡文通、下 

本課程介紹機械元件之製造原理與方法，著重系統化之說明。製造對象包含金屬、高分子 、陶瓷及半導體等材料，製造方法包含鑄造、塑性成形、切削、銲接、熱處理、表面處理、粉末冶金及非傳統加工等。探討重點在於結合材料之特性及設計之理念，輔以工具機、工模夾治刀具及量測與檢驗的知識，配合生產管理及電腦輔助製造系統之學理與實務，建立一完整性之製造系統觀念。

322013  Manufacturing Processes and Systems   ３Ｒ    Wen-Tung Chien,S

This course introduces the manufacturing principles and methods of the mechanical components, emphasizing on the systematic descriptions. The discussed materials include metals, polymers, ceramics and semiconductors. The manufacturing methods include casting, plastic deformation, machining, welding, heat treatment, surface treatment, powder metallurgy and nontraditional processes. The investigation of material properties and design concepts are discussed. In addition, the knowledge of machine tools, jigs, fixtures and tools, and metrology and inspections are discussed. The comprehensive manufacturing concept is built by combining the principles and techniques of the production management and computer-aided manufacturing systems.

電腦輔助機械設計與實習 ( 2 )           ３ 必           吳育仁、F

本課程在讓學生運用CAD及CAE軟體進行簡易機構與機械元件之設計，並教授機構學及機械元件設計之基礎原理，透過分組實習讓學生在電腦的實作中更容易了解機構及機械之作動方式及如何分析機械系統之強度及動力特性。本課程為第二部份，著重在機械系統之電腦輔助設計，進行元件選用、尺寸設計、強度及壽命分析，以及如何判讀分析結果。

Elements of Mechanism and Practice (2)
3  R             Yu-Ren Wu, F
This course helps students learning about how to apply CAD and CAE softwares on mechanism and mechinery design and the design skill of mechanisms and machine elements. Students can realize the motion of mechanisms, and strength and dynamic characteristics of the machinery system more easily through team-work and practice. This course is the second part and it focuses on the machine element selection, dimension determination, streangth and life analysis of the machinery systems through the CAD and CAE softwares, and interpretation of the analysis results.

電腦輔助流體力學與實習     ３  必       周春禧，姜庭隆、下

流體力學與人類的食﹑衣﹑住﹑行﹑育﹑樂息息相關。流體力學主要探討流體靜止或流動之行為。流體的特性﹑流體壓力的變化﹑流體運動學以及流體現象（包括管流﹑外環流體、壓縮與不可壓縮等流體）之數學表示式，將有系統的介紹與探討。本課程同時教授學生利用電腦以及計算(數值)方法，配合商用有限元素軟體Gambit-ANSYS/Fluent將流體力學中的實際工程問題，在電腦中進行視覺性的探討與整合，分析流體方程式，以得到所需要之資訊，如：壓力、流速、阻力，以及各種流體力學之現象:如邊界層的分離。
Computer Aided Fluid Mechanics and Workshop ３ Ｒ    Chuen-Shii Chou, Ting Lung Chiang, F

Fluid Mechanics is that discipline within the broad field of applied mechanics concerned with the behavior of liquids and gases at rest or in motion. This course provides fundamental aspects of fluid mechanics such as fluid properties, pressure variations in fluids at rest and in motion, fluid kinematics, mathematical description of fluid phenomena like internal, external, incompressible, and compressible flows.  Also included in this course is an introduction of commercial software as ANSYS/FLUENT, which can help students learning how to use the computer/numerical methods to solve real world fluid dynamics problems,

so that fluid properties as: pressure distribution, velocity field, and boundary layer separation can be visualized .

熱流實驗                 1  必                     待聘、上

。

Thermal and Fluid Mechanics Lab.    1　R　　　　　　　　　　　　　
,F

.
322022 機械專業能力鑑定                  １  必      黃培興/黃惟泰, 下
為提供企業界優良人才，提升機械專業人力素質及產業競爭力，本課程依據機械產業人才的職能需求為基礎，發展能力指標及評鑑內容，建立一個機械系學生專業能力的鑑定方法及評估基準，有效導引相關人才的教育訓練，以確認本系通過此鑑定之學生，確實具備產業需要之基礎專業能力。

322022  Identification of mechanical expertise  1  Ｒ     Wei-Tai Huang, Ｓ
For providing excellent professional talents and improving the quality of technicians and industrial competitiveness, the course developes an identification indicator and assessment benchmarks to evaluate the professional competence of students based on the professional qualification of mechanical indurstries. The goal is to to confirm the students possessing the indispensible industry expertises.

322020 工廠管理                   ３　必
                黃惟泰、下

    培養健全之機械相關產業之技術人才，能擔任機械之元件製造、裝配、操作、保養及簡易复護等實用知識與技能，使用機具設備、機械製圖、識圖之能力，培養學生具備敬業、負責、勸奮、合作等職業道德及良好安全衛生工作習摜，使用量測設備之能力、機械工作之能力、培育具有在相關專業資域繼續進修、專題製作與研究發展的能力。

322020 Factory Management
      ３   Ｒ           Wei-Tai Huang, Ｓ
   The aim of this course unit is to acquaint the students with the know-how of factory management. The course also introduces to the students the organization management, factory layout, finished-good moving, products development and quality management. With the background, a course section on quality management topic is presented. It is hoped that it will be very useful to students who have to learn about the essential area of this management know-how. The content includes fundamentals of factory management, organization management, quality management and product management.

能源概論                      ３  必           姜庭隆 、下
人類的永續發展之重大因素之一便是能源，包括：化石燃料、核能及再生能源。但是，因為地球資源貯存量有限，如果沒有適當的能源節制及恰當的再生能源技術，進而有效的能源管理政策，不但有害於經濟的發展，也會造成能源缺乏，引起全球人類與社會衰退。

提升能源環保技術及管理的基本步驟是奠定具有整體觀的能源環保之教育，具有科技、管理、經濟整體觀，因此本課程之內容涵蓋了過去、現在及未來的能源技術、能源種類、能源經濟及管理問題、等等。本課程探討各議題加以說明，並指出未來的可能展望。對我國的能源現況加以分析，也探討近代能源之環保議題，因此應用範圍極廣。本課程主要的內容為:

1 簡介

2 能源概論

3 化石燃料

4 核能

5 太陽、風與地熱能

6 水力發電與海洋能

7 生質能

8 氫能與燃料電池

9 發電科技

10 能源與環境

Introduction to Energy            3   R   Ting-Lung Chiang，Ｓ
Energy is the key issue of whether human race and all the other lives can be sustained or not in earth for the future.  Energy resources usually includes: fossil fuel, nuclear power, and renewable energy.  However, since the energy stored in earth is limited, it can be dissipated very quickly and inefficiently if governments/citizens of countries are not aware of the basic ideas and do not have a good knowledge or policy of energy usage management.  An inefficient way (or, in a wrong way) of the energy usage will definitely bring in the result of economy recession or depression, civilization development backward, and even to the disaster of human races annihilation. 

Therefore, in this course, we provide the knowledge of energy education from different prospects and point of views, introduce the idea and techniques of how to preserve and use energy efficiently.  Also the issues of environment protection related with energy usage and storage methods.  Main subjects discussed will be:

1. fossil fuel

2. nuclear energy

3. solar, wind, geothermal energy 

4. hydraulic energy (hydroelectric power、marine current and Tidal energy) 

5. bioenergy(biofuel)

6. hydrogen energy and fuel cell

7. basic principle of electric generation

8. issues of environment protection   

322065 校外實習                 9  必                     待聘、下
落實學生學以致用，並加強縮短四技學程的學生學用落差，而進行培育相關實務工作經驗之一系列實習課程。

322065 　Off-campus internship    9　R　　　　　　　　　　　　　
,Ｓ
Through this course, students can apply their knowledge to implement and cultivate a series of relevant practical work experience in this internship programs.
2、 選修科目Elective Courses
工程圖學與實習               ２
選                 黃培興、上

本課程使學生瞭解CNS工程製圖之標準與方法，培養學生識圖的能力，並能應用投影與展開原理，正確、清晰、美觀、迅速繪製各種機械工作零件與組合圖，並使學生熟悉各種平面與立體繪圖的觀念與技術技能，養成圖學表現與溝通的實務應用能力。 

Engineering Graphics and Practice      ２   Ｅ         Pei-Hsing Huang,F
This course enables students to understand the CNS standard and methods of engineering drawing, and cultivate students to have the abilities of knowing graphics and to apply the principles of projection and expanding for drawing various mechanical parts and assemble graphics. Moreover, this course familiarize students with a variety of two- and three-dimensional graphics concepts and drawing skills, and equip students with the ability to develop practical applications and drawing communications.

程式語言與實習               ３  選                      王栢村、上

本課程將介紹應用MATLAB軟體於各種工程常見數學問題之理論與數值解析方法。課程中將介紹MATLAB軟體應用之基本指令，包括：數值運算、函數使用、陣列應用、邏輯控制、迴圈控制、函數庫、圖形繪製、視窗應用等主題。數值分析方法之應用，包括：數值微分、數值積分、非線性方程式、插值法、矩陣運算、聯立方程式及特徵值問題、常微分方程式、偏微分方程式、統計分析等。

  Program language and practice     ３  Ｅ
Bor-Tsuen Wang, S

This course introduces the application of MATLAB software to theoretically and numerically solve various kinds of engineering mathematical problems. The course will introduce MATLAB Basic commands, including numerical operation, functions, array, logic control, loop control, subroutines, graphic control, and graphic-user-interface (GUI). Application of numerical analysis methods includes numerical difference, numerical integration, nonlinear equation, interpolation method, matrix operation, linear system equation, eigenvalue problem, ordinary differential equation (ODE), partial differential equation (PDE) and statistical analysis.

322003 普通物理學（2）      ３  選                    林宜弘、下

本課程之目的在介紹物理學中之光、電磁、及近代物理，以便修習同學對奈米相關的技術和半導體製程技術能有較深入的瞭解。主要內容及探討著重於：干涉和繞射(interference and diffraction)、速度選擇器(velocity selector)、質譜儀(Mass Spectrometer)、迴旋磁力加速器(cyclotron)、相對論(relativity)、光子(photon)、量子力學(quantum mechanics)、能階及原子光譜(energy levels and atomic spectra)、原子核理論(atomic nucleus)。

322003  Physics (2)            ３  Ｅ                  Yi Hong Lin, S

The purpose of this course is to let students can have a deeper understanding in  physics about the electric and magnetic induction, light wave, and modern physics, such that students can have some basic knowledge for the Nano-technologies and in the microchip fabrication process.  Topics also included in this course are:  interference and diffraction、optical devices、velocity selector、Mass Spectrometer、cyclotron、relativity、photon、quantum mechanics、energy levels and atomic spectra、atomic nucleus will be introduced.

322004 普通物理學實驗（2）    1  選                     林宜弘、下

本課程之目的在介紹物理學中之光、電磁、及近代物理，以便修習同學對奈米相關的技術和半導體製程技術能有較深入的瞭解。主要內容及探討著重於：干涉和繞射(interference and diffraction)、速度選擇器(velocity selector)、質譜儀(Mass Spectrometer)、迴旋磁力加速器(cyclotron)、相對論(relativity)、光子(photon)、量子力學(quantum mechanics)、能階及原子光譜(energy levels and atomic spectra)、原子核理論(atomic nucleus)。

322004  Physics Lab.(2)          1  Ｅ                   Yi Hong Lin, S

The purpose of this course is to let students can have a deeper understanding in  physics about the electric and magnetic induction, light wave, and modern physics, such that students can have some basic knowledge for the Nano-technologies and in the microchip fabrication process.  Topics also included in this course are:  interference and diffraction、optical devices、velocity selector、Mass Spectrometer、cyclotron、relativity、photon、quantum mechanics、energy levels and atomic spectra、atomic nucleus will be introduced.

  文獻選讀與寫作               2  選
           王栢村、上  

蒐集、閱讀文獻方法；文獻回顧撰寫；擬定研究規劃方法；實務專題研究計畫書格式及撰寫；實務專題報告格式及撰寫；口頭報告準備與技巧；工具軟體（WORD、POWERPOINT、EXCEL、Acrobat Reader、Grapher等）使用技巧；其他主題：求職信、履歷表、自傳；推薦甄試讀書計畫、推薦信；面談技巧；會議通知、議程、紀錄，公文格式；備忘錄、信件、傳真格式。
  Literature            2  Ｅ
Bor-Tsuen Wang ,F
This course introduces how to do literature search and reading, including the topics about reference list format and literature review writing. Research planning is also presented, especially for senior research projects. Both the proposal and final report format will be introduced as well as oral presentation techniques. For the preparation of a technical report, the techniques in using several tool softwares, such as WORD, PowerPoint, EXCEL, Acrobat Reader, Grapher and etc., are taught. Other related writing subtopics, such as cover letter, resume, autobiography, study plan, recommendation letter, interview technique, meeting announcement, meeting agenda, meeting summary, formal document, memorandum, letter and etc., will also be discussed.
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).

微積分（2）                    3 選                               　　　　　　　、上
Calculus (2) 　　　　　３ Ｅ              　　　　　

,F

進階工廠實習  　             １　
選                 黃惟泰、上

本課程之目的在增進與延續學生修習基礎工廠實習之技能。藉由此課程訓練使學生能對於精密切削加工精度控制與工具機操作能更熟練，並加入精密磨削的單元使學生在相關技能上能更精進。。 

Advanced Practical Training in Factory １ Ｅ              Wei-Tai Huang,F

The purpose of this course is to let students continue to attend the promotion and practice the based skills of factory. With this training course to enable students to be more proficient precision control for precision machining and machine operation, and add precision grinding unit on the relevant skills to enable students to be more diligent.

322010  工程數學(2)                ３  選          蔡宗典、張莉毓、下

本課程為提供已有常微分方程式基礎的同學修習、內容包括線性代數、矩陣運算、特徵值問題、向量的微分與積分、一階線性微分方程組、傅力葉級數和正交函數、傅力葉轉換、並將對橢圓、拋物線、雙曲線型式的偏微分方程式作概略介紹。

322010  Engineering Mathematics（2） ３  Ｅ  Chung-Tien Tsai, L. G. Teoh,S

This course offers advanced topics for students who have learned ordinary differential equations.  The course includes linear algebra which has topics as matrices, linear systems of equations, eigenvalue problems, vector differential and integral calculus.  Fourier series, orthogonal functions, Fourier transforms and partial differential equations will also be introduced.

機電系統整合與實習             ３  選
劉思正、上

本課程主要學習機電整合系統之相關元件及其基本架構。內容包括控制系統架構及微處理器控制系統介紹、機電特性簡介、運算放大器各種應用電路設計與信號調整、電力控制半導體、感測器、機電元件匹配與介面等。本課並安排電腦實習來輔助正課重點內容學習。

Mechatronics and lab            3 Ｅ                  Hsu Jeng Liu,F

This course studies the basic practice of electromechanical system components and structures. It introduces basic control system components and configuration, from feedback control system structure and microprocessor-based control system to  components realization such as mechanical system design, power driver circuits design and  sensor selection; topics include interface circuits between the mechanics and electronics, operational amplifier design and signal conditioning.  computer simulatin lab is provided to assist major topics study.

機械振動             　　　　３
選
林鴻裕、上

本課程要旨為介紹振動力學的基本理論並且著重於工程上之實際應用。課程內容主要包括自由振動及強調振動，單自由度及多自由度系統振動，運動方程式推導及數值分析方法。

Mechanical Vibration　　　　　　３ Ｅ　　　　　　 Hong-Yuh Lin,F

The purpose of this course is to present comprehensive coverage of the fundamental principles of vibration theory, with emphasis on the application of these principles to practical engineering problems. The content of this study is as followings︰free and forced vibration, single and multiple degree-of-freedom systems, derivation of equations of motion and numerical analysis methods.

322067電腦數值控制工具機與實習          4 選              黃惟泰, 上

介紹電腦數值控制工具機的基本構造，操作面盤的功能及使用，加工程式的傳輸，工作定位夾持，刀具選用及補正操作。經由實際加工，熟練電腦數控車床和銑床的操作，工件尺寸的測量，完成各類工件的精密加工。

 322067 Computer Numerically Controlled      4　E       Wei-Tai Huang, F
Machine Tools and Practice
The fundamental construct of a computer numerically controlled machine tool is introduced. The functions and operations of the control panel, the transfer of the manually or automatically created program, the positioning and fixture of a workpiece, the selection of tools and modified length or diameter of tools in machining process are practiced. By conducting the operations in CNC lathe and miller, and learning the measuring methods, most kinds of precision machined components cam be achieved.

半導體製程概論        　　　　 ３　選  　　　　　　　姜庭隆、上

本課程之目的：在介紹半導體晶片製造中之主要流程及使用之機械設備，以供機械或其他相關科系有興趣之同學修習，以便對國家重要產業有所瞭解。所須之基礎科目為物理和化學。內容包括(1)半導體產業之演進史和Moore's Rule(2)半導體原料之物理和化學特性(3)單晶柱和晶元之備製(4)無塵室之介紹(5)晶片製造之良率(6)晶片氧化和熱處理技術(7)晶片感光微顯影技術：光阻塗敷、烘焙、蝕刻、光罩(8)攙雜:擴散法和離子植入法(9)薄膜沉積和金屬化(10)I.C.測試、架導線、及封裝。

Introduction to Microchip Fabrication  ３Ｅ      　　Ting-Lung Chiang,F

The purpose of this course is to introduce the basic knowledge of how microchips is fabricated to the students who are interested in the I.C. manufacturing industry. The student who wants to attend in this course should have basic knowledge about physics and chemistry. The content of the course will include following topics:The semiconductor industry (2)Material properties (3)Crystal and wafer preparation (4)Clean room (5)Process yield rate (6)Oxidation and thermal processing (7)Photolithography (8)Doping (9)Deposition (10)Wafer testing and packaging.

太陽能電池的理論及製備技術     ３選
周春禧、上

本課程介紹太陽能電池的基礎理論以及製造技術，太陽能電池種類包括：(1) 矽基太陽能電池，(2) 碲化鎘薄膜太陽能電池，(3)硒化銅銦鎵薄膜太陽能電池，(4) 染料敏化太陽能電池。

The theory and preparing technology of solar cells   ３Ｅ  Chuen-Shii Chou,F                     

 This course presents the fundamental theories and the fabricating technology for the following solar cells: (1) silicon solar cell, (2) CdTe thin-film solar cell, (3) CIGS thin-film solar cell, and (4) dye-sensitized solar cell.

太陽能應用工程                        ３選             周春禧、上
本課程著墨於太陽能的原理、設計、及應用相關技術的介紹。經由課程介紹，讓學生了解太陽能應用工程之相關技術。課程教材分為四個主題: (1)太陽熱能的原理及應用; (2)太陽能電池的原理、設計及製程技術; (3)太陽能光觸媒原理及應用; (4)太陽能水裂解原理及應用。

Solar Energy Application Engineering  ３Ｅ      Chuen-Shii Chou,F

This course introduces the theory, design, and applications of solar energy. Through the course, students understand the related technologies of solar energy application engineering. The teaching material is divided into four subjects: (1) solar thermal energy principle and applications; (2) principle, design and process technology of solar cells; (3) principles and applications of photocatalyst; (4) principles and applications of water splitting using solar power.

MATLAB於數值分析應用                3  選              羅詩傑、下

本課程將介紹應用MATLAB軟體於各種工程常見數學問題之理論與數值解析方法。數值分析方法之應用，包括：數值微分、數值積分、非線性方程式、插值法、矩陣運算、聯立方程式及特徵值問題、常微分方程式、偏微分方程式、統計分析等。培養學生具備敬業、負責、勤奮、合作等職業道德及良好之陸地車輛動力學之分析方法課程中將介紹MATLAB軟體應用之基本指令，包括：數值運算、函數使用、陣列應用、邏輯控制、迴圈控制、函數庫、圖形繪製、視窗應用等主題。

Application of MATLAB to Numerical Analysis
  3 Ｅ   Shih-Chieh Lo, S

This course introduces the application of MATLAB software to theoretically and numerically solve various kinds of engineering mathematical problems. The course will introduce MATLAB Basic commands, including numerical operation, functions, array, logic control, loop control, subroutines, graphic control, and graphic-user-interface (GUI). Application of numerical analysis methods includes numerical difference, numerical integration, nonlinear equation, interpolation method, matrix operation, linear system equation, eigenvalue problem, ordinary differential equation (ODE), partial differential equation (PDE) and statistical analysis.

322054 封裝及檢測技術                ３
選              張莉毓、上

在半導體工業中微晶片的封裝和檢查是很重要的技術。這個課程將詳細的探討及介紹一些常用的微晶片和各種不用的封裝方法。檢查技術的範圍主要是在強調機器視覺系統。這個系統包含了光學機械系統、 影像處理、人機界面。 

322054 The Technique of Chip          ３  Ｅ                L. G. Teoh,S

The techniques of microchip fabrication and inspection is very importance in semiconductor industry. This course will introduce the various method of fabrication for some popular types of microchips  The manufacture processes of fabricating microchips should be detailedly described and investigated .The field of inspection techniques is mainly stressed on the machine vision system. Based on this system, optical mechanism, image processing. and man / machine interface should be included in this course .

322076 就業及證照輔導               2  選                            黃培興、下
本課程主要提供大學部學生對於機械領域相關專業證照考試及未來就業情形作一廣泛介紹，使學生在畢業前可以充分了解現今就業市場人力需求狀況、待遇、專業知能、個人興趣以及未來發展之情形，此外也針對專業證照之考試、用途與推廣方面進行深入輔導，進一步培育符合產業界需求之專業人力與技術。

322076  Guidance of Job and Professional License   2Ｅ Pei-Hsing Huang, S

The course provides a comprehensive overview of the exam of professional license and the outlook of job market to the college student, so that students can well realize the related manpower requirements, salary, professional expertise, and the future promotions before they are graduated. Moreover, the guidance and assistance of license exam is also provided to further equip the student with omnibus skills to fulfill the industrial manpower requirements.  
控制系統設計實習        1        選        劉思正、上

本課程係以 Matlab 來進行控制系統之分析與設計。首先先學習各種指令，再探討 Matlab程式技巧.具備以上技巧,可進行狀態變數分析,頻域分析,最後討論控制器設計.學生可藉由實驗來加強了解動態系統輸出反應,並對控制器及整體系統優劣有更清楚的認識.

 
Control System Design Lab.        １        Ｅ        Hsujeng Liu,F

This course studies control system design using MATLAB. First, it studies MATLAB commands for control system, then, discusses programming structures of MATLAB; followed by State-variable model analysis, frequency-domain analysis, and controller design using MATLAB. Completing this lab, students can learn how to analyze a dynamic system, design a controller and understand an overall control system design process.

可程式控制器                  ２選
                 吳德和、三上

本課程要旨為介紹近來工業界最常用之可程式控制器，其優點為精確、功能大、價格低、抗高溫及擴充性大。課程內容包括：控制器軟硬體介紹、撰寫程式、安裝及維修。

Programmable Logic Controller  ２Ｅ 　　　　             Der-Ho Wu,3F

The purpose of this course is to introduce the most-used programmable controller (PLC) in industries. The advantages of PLC are precision , easy-use , low-cost ,anti high-temp and easy-expand. The course includes as follow：Hardware and software of PLC,Programming of PLC,Maintaing and Installing of PLC.

可程式控制器實習              1 選
                  吳德和、三上

本課程要旨為訓練學生能實際操作可程式控制器之能力。包括，程式撰寫，週邊設備架設，系統安裝與維修。

Programmable Logic Controller internship  1Ｅ 　　　　     Der-Ho Wu,3F

The aim of this course is to develop the students with the ability of operating programmable controller. The course’s subjects include the PLC programming , the peripherals setup, and systems installation and maintaing.
進階綜合機械加工               2  選                黃惟泰、上

此課程授課內容，教授綜合機械加工相關工作法知識；包含加工步驟排定、加工方法選用、各式加工法技巧、各式工作母機的使用方法、各式刀具的研磨、機械工作法、工業安全與衛生等。並會解說機械加工職類乙、丙技術士證照學科考試題目，修習此課程後即可報考相關技術士證照。

Advanced synthesis machining     2  Ｅ         Wei-Tai Huang, F

This course teaches the integrated machining and its related knowledge, including the machining steps arrangement, the machining methods selection, various types of cutter refining methods, various types of machine tool and application methods, various types cutting tool attrition, the mechanical working method of the industrial safety and the health etc. The course will illustrate the machining duty class second grade and the third technique master according to the discipline test topic. Completing this course, the students may register for the correlation technique master certificates.

進階綜合機械加工實習           1  選                 黃惟泰、上

此實習課程授課內容，會帶領學生使用各種工具、銲接設備、精密量具、車床、銑床、磨床、鑽床等工作母機依照工程圖面製成各種精密之金屬、非金屬單件或組合件，並裝配完成，具特定功能。製作的內容以機械加工職類乙、丙技術士證照術科考試內容為主，修習此課程後即可報考相關技術士證照。

Advanced synthesis machining practice    1  Ｅ     Wei-Tai Huang, F

This integrated machining practice can lead the student to use each kind of machine tools, welding apparatus, precision measuring instrument, lathe, milling machine, grinder, drilling machine etc. All of machine-tools make each precise metal, the nonmetallic single unit or the assembly according to the project plan, and assembles completes, has the specific function. The practice mainly focuses on the machining duty class second grade and the third technique master according to the technique branch test content. Completing this course, the students may register for the correlation technique master certificates.
電腦輔助工程分析與實習      ３  選                  王栢村、下

本課程介紹應用電腦於工程設計問題。使用有限元素法為基礎之電腦輔助工程分析軟體ANSYS，學生必須練習系列之工程範例以瞭解有限元素模型化技術，包括前處理、求解及後處理，俾使具備從理論到數值分析工具應用之實務經驗。課程重點在將設計技術應用到各類之工程結構，如桁架、樑、平面機械元件和組件，也將同時介紹結構振動、熱應變應力設計以及最佳化分析。

Computer Aided Mechanical
３ Ｅ      Bor-Tsuen Wang, Ｅ

Engineering Analysis

This course introduces the design via computers. The finite element method based, computer-Aided Engineering (CAE) software, ANSYS, is introduced. Students are required to run a series of examples to understand the finite element modeling technique, including preprocessing, solution and post-processing, and trained to have "hand-on" experience in going from the theoretical principles to a numerical solution tool. The emphasis is on the design techniques to varieties of engineering structures, including frames, beams, planar machine elements and joints. Structural vibration and thermal stress design analysis as well as optimization will also be introduced.

奈米工程概論                     ３選             周春禧、下

使學生了解奈米工程之基本原理及相關研究與應用、使學生能具辨識奈米科技產品與相關技術原理之能力、能具備機械工程人員之專業態度、能瞭解奈米工程之應用及其發展情形

Introduction to Nano Engineering
３Ｅ      Chuen-Shii Chou,S

Nanotechnology is a new scientific and technical term.  Nanotechnology is that discipline within the broad field of applied mechanics concerned with the behavior of liquids and gases at rest or in motion.  This course provides fundamental aspects of nanotechnology such as scanning probe microscopy, nano-measure, nanomanufacture, NEMS, nano-material, and nano-biochemistry.

流體機械           　　　     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應用。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, 選用須知, 保養維護, 系統設計，管、閥之摩擦損失測定，水鎚現象。

Fluid Machinery
 ３   Ｅ 　　　　   　Ting-Lung Chiang,F

This course introduces some most usable fluid machinery in the daily life application for mechanical/civil engineering students/engineers.  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 mechanics theory (review), energy dissipation by friction in pipe/valves, mechanical elements/parts, performance/characteristics, water hammer phenomenon, using range, maintaining, and system design.

風力與海流發電概論                 3 選
               羅詩傑、下
再生能源如風能及海流能已被世界上許多國家廣泛的採用以減少對石化燃料的依賴。風力機與海流機是某種將流體的動能轉換成機械能或電能的裝置。所產生的能源通常是清潔與可再利用的。本課程將先複習流體力學的概念，然後介紹機翼理論、機翼性能、以及驅動裝置如齒輪箱與發電機等。其他內容如設計概念、成本分析與環境影響亦將在課程中提及

Introduction of wind turbine and water turbine   3 S   Shih-Chieh Lo, S
Renewable energy, such as wind power or ocean current, has been widely adopted by many countries around the world to reduce the reliance on the fossil fuel.  Wind turbine and water turbine are the devices that convert kinetic energy from the moving fluid into mechanical energy or electricity.  The generated energy is usually clean and reusable.  This course starts with a review of the concepts of fluid mechanics, and then introduces the blade/rotor theories, blade performance, and the drive train which contains the gearbox and generator.  Other subjects, such as the design concepts, cost issues, and the environmental concerns, are also included.

322072 生物醫學工程概論              ３   選              張莉毓、下                   

生物醫學工程學是一個使用工程學手段分析和解決醫學問題的學科。該學科涉及諸多的領域，是一門典型的交叉學科，吸引了大批致力於人類健康的研究人員。本課程劃分為五個模組：生物信號處理、生物醫學成像、生物材料、生物物理、生物資訊學。課程主要介紹如何應用基本物理理論和工程方法對生物系統進行量化的分析，同時還將介紹這些領域的最新發展動態。

322072 Introduction to Biomedical Engineering  ３  Ｅ          L. G. Teoh,S

A biomedical engineer uses traditional engineering expertise to analyze and solve problems in biology and medicine, providing an overall enhancement of health care. It turns out that lots of people have a common interest of trying to improve human life, which exploits the many specialty areas inside of the field of Biomedical Engineering. The course is organized into modules consisting of five tracks: biosignal processing, Biomedical imaging, Biomaterials, Biophysics, Bioinformatics and computational. Application of basic principles of physics and engineering science to the quantitative analysis of biological systems will be highlighted. In addition, applications of technology to address contemporary issues and various roles of the engineer will be discussed.

數位電子與實習          ２ 選
陳念慈、三下

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4章，以繪圖輸入法與波型編輯法為主要的設計方式。第二部份從第5章至第10章則以硬體描述語言VHDL為主。本課程是使用MAX + PLUS II V10.1 程式發展軟體設計，適合CPLD/FPGA 晶片設計用。

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。第二部份則以波型編輯與硬體描述語言VHDL為主，練習VLSI之電路設計。
Digital Electronics and Practice  ２　Ｅ 　　　　Nyen-Ts Chen,3S

This course contains review of the digital fundamentals, firstly. From their different design methods, two parts were discussed. The first, using graphic input and wave editor to design the digital circuits, is from chapter 1 to chapter 4. Second, is using very high speed integrated circuit hardware description language (VHDL) to design the system, from chapter 5 to chapter 10.Altera’s software: MAX + PLUS II V10.1 will be used to design CPLD / FPGA chips in this course.

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, wave editor and VHDL language (very high speed integrated circuit hardware description language) will be used to design the VLSI system。

基礎量測與實習         2 　選
陳念慈、三下本課程將使用LabVIEW軟體來幫助學生了解如何使用圖控程式軟體，並以此軟體輕易操控生產線上的種種機台或量測儀器等設備，使學生能更快速並有效地學習自動化程式及機械。

Based measurement and Practice
2　Ｅ 　　　　　Nyen-Ts Chen,3S


       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, wave editor and VHDL language (very high speed integrated circuit hardware description language) will be used to design the VLSI system。
進階電腦數值控制工具機實習(1)      １ 選  　　　    黃惟泰, 下

介紹電腦數值控制工具機的基本構造，操作面盤的功能及使用，加工程式的傳輸，工作定位夾持，刀具選用及補正操作。經由實際加工，熟練電腦數控車床和銑床的操作，工件尺寸的測量，完成各類工件的精密加工。

Advanced computer numerical controlled machine tools internship (1)

１Ｅ  　　　　   Wei-Tai Huang, S


The fundamental construct of a computer numerically controlled machine tool is introduced. The functions and operations of the control panel, the transfer of the manually or automatically created program, the positioning and fixture of a workpiece, the selection of tools and modified length or diameter of tools in machining process are practiced. By conducting the operations in CNC lathe and miller, and learning the measuring methods, most kinds of precision machined components cam be achieved.

工程實驗量測與實習             3 選
林宜弘、下
此課程為培訓機械系同學在新興科技、機電與自動化、熱流及設計製造等領域上俱有學理與實務兼備之能力，在此課程中以各教學組提供數個實習課程，以補足機械習同學在實務方面的不足。課程之實習單元包括1)新興科技組:邁克森干涉光學應用實習、準直儀光學平台之精密量測實習、奈米材料的應用與實習 (2)機電整合與自動化組: 微米鍍膜實習、鍍膜氧化實習(3)熱流組:送風機測試、泵性能實驗、流線觀察(4)設計製造組: 鐵基合金材料性質分析與實習、材料顯微分析與實習(含金相與掃描式電子顯微鏡)、金屬鑄造實習、鍛造實習。

Experimental measurements and mechanical engineering internship  3　Ｅ 　　　　Yi-Hong Lin

The goal of this course is to offer students with both theoritical and practical capacibilities in solving problems of several fields. Each teaching group will provide several experiments related with their expertises to strengthen the students'''' weakness which is the lack of practical experience in real life engineering.Experiments included are: (1)state-of-art technology: applications of Michelson optical interferometer and practice,Precise measurement practice of collimator optical system,applications of nanomaterials and practice (2) Mechanical-Electrical Integration and Automation technology: Micrometer-thickness thin film deposition,Thin film oxidation(3) Fluid-thermal technology: Fan performance test,Pump performance test,Flow visualization.(4) Design and Manufacturing technology: Practice of the mechanical properties for the iron-based alloy,Microstructure analysis,Practice of the metal Cast,Practice of the forged process.
電腦整合製造                  3 選
                  吳德和、三下

教導學生了解現今市場的市場區隔細分化、而且消費者對於個性化產品的需求也越趨增加。想要在這樣的市場具有競爭力，勢必要具有「低成本、有彈性、高品質、以及良好的服務」，這幾種特性。而推動自動化、以及電腦整合，可以幫助解決這些問題，也可適時因應少量多樣化產品。電腦整合製造是利用電 腦控制與管理技術，將由產品設計到製品出貨所有生產活動結合作一體之系統，以期在最短時間內，以最低的成本生產出品質最佳的產品。

Computer Integrated Manufacturing  3Ｅ 　　　　          Der-Ho Wu,3S

This course is intended to provide a comprehensive study of the important topics in Computer Integrated Manufacturing and related systems. These topics include Computerized manufacturing planning systems, shop flow control, CAD/CAM, computer process control, Flexible manufacturing systems, automated material handing, and automated storage systems.

322058 材料選用與規範              ３ 選
趙志燁、上

在一般材料使用，或估價、規格時，諸如『JIS G4303 之類似鋼種，在ASTM中是相當於哪一種鋼種？』；在各國材料規格的設計與相關性，於實際的效率化或各種金屬材料的多樣化方面，以日益重要。本課程主要係介紹，各國材料之規範，以及其使用時應注意的事項，尤其是日本規格與美國規格。課程內容主要包括：JIS手冊讀法與使用法、JIS材料特性、ASTM手冊讀法即使用法、ASTM材料特性、CNS與DIN手冊讀法、材料選用要領、以及實例分析。

322058  Standard and Selection of Materials      ３Ｅ         C. Y. Chao,F

This course will provide a basic understanding how metal are used and treated during some various designs; also, the relationship of some various standard systems are explained, particularly in JIS and ASTM systems. The main topics offered in this course include: an introduction of JIS handbooks, the characteristic of JIS system, an introduction of ASTM handbooks, the characteristic of ASTM system, an introduction of CNS, DIN, AISI, and ISO systems, how to select and how to treat, and some case studies.

322053 熱處理及表面處理                 ３ 選              趙志燁、上

本課程主要介紹材料經不同溫度與時間變化後，材料機械性質與顯微結構的關係，以及其製程關鍵設備與技術。課程內容主要包括：鑄鐵、工具鋼與不銹鋼之熱處理、熱處理實例、熱處理設備、爐體控制、爐壓控制與碳成分控制、局部熱處理、非鐵材料熱處理、粉末冶金。

322053 Heat Treatment and SurfaceTreatment
３ Ｅ            C. Y. Chao,F
This course will provide a basic understanding how material properties are controlled during some various heat treatments; also, the specific technology and equipment are explained. The main topics offered in this course include: Heat Treating of Steel, Case Hardening of Steel, Heat Processing Equipment, Furnace Control Instrumentation, Furnace Atmospheres and Carbon Control, Localized Heat Treating, Case Studies, Heat Treating of Nonferrous Metal, and Heat Processing of Powder Metallurgy Parts.
電腦輔助模具設計與實習       3 選                     黃惟泰, 上

教導學生了解現今市場的市場區隔細分化、而且消費者對於個性化產品的需求也越趨增加。想要在這樣的市場具有競爭力，勢必要具有「低成本、有彈性、高品質、以及良好的服務」，這幾種特性。而推動自動化、以及電腦整合，可以幫助解決這些問題，也可適時因應少量多樣化產品。電腦整合製造是利用電 腦控制與管理技術，將由產品設計到製品出貨所有生產活動結合作一體之系統，以期在最短時間內，以最低的成本生產出品質最佳的產品。

Computer-aided mold design and Practice    3  E      Wei-Tai Huang, F
This course is intended to provide a comprehensive study of the important topics in Computer Integrated Manufacturing and related systems. These topics include Computerized manufacturing planning systems, shop flow control, CAD/CAM, computer process control, Flexible manufacturing systems, automated material handing, and automated storage systems.

非傳統加工概論             3  選                   黃惟泰、下

隨著時代的進展，過去傳統的機械加工所遭遇到技術困難的場合正急速地增加中，傳統機械加工也面對著技術的瓶頸。為了突破這技術的界限，應用新的原理與方法的新加工技術正不斷地被開發出來，於是非傳統加工的新分野便孕育而生。本課程將介紹各種非傳統加工方法的特色及其應用，包括:加工的概論、超音波加工、水刀加工、磨料噴射加工、放電加工、電漿加工、電子束加工、離子束加工、雷射加工、化學加工、電化學加工製程等，內容著重闡明基本概念原理及使用範圍。 

Introduction to Non-traditional Machining  3 Ｅ       Wei-Tai Huang, S

Along with the time progress, the technical difficulties that the traditional machining has encountered in the past have increased rapidly; the traditional machining is facing a technical bottleneck. In order to break through this technical boundary, new theories and methods of the new machining technology have been developed, and the Non-traditional Machining is born. This course will introduce various kinds of the characteristics and applications of the non-tradition machining methods, including: the introduction to machining, the supersonic wave machining, the water knife machining, the grinding compound spraying machining, the electric spark machining, the electricity thick liquid machining, the electron-beam machining, the ion beam machining, the laser machining, chemistry machining and the electrochemistry machining system regulation…etc. The course will focus on introducing the basic concept principle and the application scope of the Non-traditional Machining.

工業噪音
３  選
林鴻裕、上

聲音之本質。噪音對人之影響。聲場之描述。量測儀器及聲學量測。房屋聲學。包圍物，阻擋物及牆的聲學。聲學的材料及結構。噪音控制之原則。

Industrial Noise
３
Ｅ            Hong-Yuh Lin, F

The Nature of Sound. Effects of Noise on people. Description of Sound Fields. Instrumentation for measurement and acoustical measurement. Room Acoustics Acoustics of Enclosures, Barriers, and walls. Acoustical Materials and structure. Principles of Noise control.

高等流體力學                    ３選                   蔡宗典、下

使學生了解流體力學之基本原理及流體運動之效應、使學生能具備解工程問題之流體力學原理及應用、能具備機械工程人員之專業態度、能瞭解流體力學之數學模式及其發展情形

Advanced Fluid Mechanics         ３Ｅ        Chung-Tien Tsai,S

Fluid Mechanics is that discipline within the broad field of applied mechanics concerned with the behavior of liquids and gases at rest or in motion. This course provides fundamental aspects of fluid mechanics such as fluid properties, pressure variations in fluids at rest and in motion, fluid kinematics, mathematical description of fluid phenomena like internal, external, incompressible, and compressible flows.  This course is the second course in these aspects following the introduction of the basic “Fluid Mechanics”.  We concentrate on incompressible inviscid flow, dimensional analysis and similitude, internal and external incompressible viscous flows.

工程經濟                      ３    選
蔡宗典、下

本課程介紹經濟與成本之基本概念。推導利率因子等之公式與其應用。等值概念之計算。進而介紹各種方案比較、評價之基本方法，以此為基礎評估各種方案，以為決策之依據，併作重置分析。亦將包含工程上損益平衡與合理化之分析。債券的應用亦將做一概論。

Engineering Economics         ３   Ｅ                Chung-Tien Tsai,S

Engineering economics introduces the mathematical tools to evaluate alternatives. This course starts with economic and cost concept and interest formula derivations. Preoent worth analysis, annual worth analysis and rate of return analysis are used to evaluate single or multiple alternatives. The above tools then are use to make decisions on real-world projects. Finally, the effects of inflation and taxes are discussed.

空氣動力學                           3  選                 羅詩傑、上

空氣動力學是一門是探討空氣運動的動力學分支課程。藉由了解空氣在一物體周圍的運動狀態，工程師們可以計算出相關的力和力矩，進而預測作用在此物體上的升力和阻力。本課程將先複習熱力學，守恒方程式，以及流體力學的基本概念。之後課程將會包含:不可壓縮流之薄翼理論，渦小板法，升力線理論，一維可壓縮流體，等熵流，以及振波。

Aerodynamics                         3  Ｅ            Shih-Chieh Lo, F

Aerodynamics is a branch of dynamics concerned with studying the motion of air.  By understanding the motion of air around a body, engineers are able to predict the forces and moments, and hence the lift and drag acting on the body.  This course starts with a review of thermodynamics, conservation equations and fundamental principles of fluid mechanics. Then the following subjects are covered: uncompressible thin airfoil theory, vortex panel method, lifting line theory, steady 1-D compressible flow, isentropic flow, and normal/oblique shocks.

車銑複合加工實習（1）          1選                       黃帷泰, 上

介紹車銑複合加工機的基本構造，操作面盤的功能及使用，加工程式的設計，工作定位夾持，刀具選用及補正操作。經由實際加工，熟練車銑複合加工機的操作，工件尺寸的測量，完成各類工件的精密加工。

CNC Turning and Milling Comples Machines internships （1）    

 1  E                Wei-Tai Huang, F

The fundamental construct of a CNC turning and milling comples Machines tool is introduced. The functions and operations of the control panel, the design of the manually or automatically created program, the positioning and fixture of a workpiece, the selection of tools and modified length or diameter of tools in machining process are practiced. By conducting the operations in CNC turning and milling comples Machines, and learning the measuring methods, most kinds of precision machined components came be achieved.

車銑複合加工實習（2）       1選                      黃惟泰, 上

介紹車銑複合加工機的基本構造，操作面盤的功能及使用，加工程式的設計，工作定位夾持，刀具選用及補正操作。經由實際加工，熟練車銑複合加工機的操作，工件尺寸的測量，完成各類工件的精密加工。

CNC Turning and Milling Comples Machines internships （2）                                                           1  E                 Wei-Tai Huang, F

The fundamental construct of a CNC turning and milling comples Machines tool is introduced. The functions and operations of the control panel, the design of the manually or automatically created program, the positioning and fixture of a workpiece, the selection of tools and modified length or diameter of tools in machining process are practiced. By conducting the operations in CNC turning and milling comples Machines, and learning the measuring methods, most kinds of precision machined components came be achieved.

五軸加工實習（1）              1選                      黃惟泰, 上

介紹五軸加工機的基本構造，操作面盤的功能及使用，加工程式的設計，工作定位夾持，刀具選用及補正操作。經由實際加工，熟練五軸加工機的操作，工件尺寸的測量，完成各類工件的精密加工。

Machining Centers(Horizontal, Five-Axis）internships （1）

1  E               Wei-Tai Huang, F

The fundamental construct of a machining centers(Horizontal, Five-Axis）tool is introduced. The functions and operations of the control panel, the design of the manually or automatically created program, the positioning and fixture of a workpiece, the selection of tools and modified length or diameter of tools in machining process are practiced. By conducting the operations in machining centers(Horizontal, Five-Axis）internships, and learning the measuring methods, most kinds of precision machined components came be achieved.

五軸加工實習（2）             1 選                      黃惟泰, 上

介紹五軸加工機的基本構造，操作面盤的功能及使用，加工程式的設計，工作定位夾持，刀具選用及補正操作。經由實際加工，熟練五軸加工機的操作，工件尺寸的測量，完成各類工件的精密加工。

Machining Centers(Horizontal, Five-Axis）internships （2）

1  E              Wei-Tai Huang, F

The fundamental construct of a machining centers(Horizontal, Five-Axis）tool is introduced. The functions and operations of the control panel, the design of the manually or automatically created program, the positioning and fixture of a workpiece, the selection of tools and modified length or diameter of tools in machining process are practiced. By conducting the operations in machining centers(Horizontal, Five-Axis）internships, and learning the measuring methods, most kinds of precision machined components came be achieved.

進階電腦數值控制工具機實習(2)       １ 選   　　　    黃惟泰, 上

介紹電腦數值控制工具機的基本構造，操作面盤的功能及使用，加工程式的傳輸，工作定位夾持，刀具選用及補正操作。經由實際加工，熟練電腦數控車床和銑床的操作，工件尺寸的測量，完成各類工件的精密加工。

Advanced computer numerical controlled machine tools internship (2)
 

                                    １　Ｅ  　　　　Wei-Tai Huang, F 


The fundamental construct of a computer numerically controlled machine tool is introduced. The functions and operations of the control panel, the transfer of the manually or automatically created program, the positioning and fixture of a workpiece, the selection of tools and modified length or diameter of tools in machining process are practiced. By conducting the operations in CNC lathe and miller, and learning the measuring methods, most kinds of precision machined components cam be achieved.

322077 微奈米製造技術     3 選                                         黃培興、下
本課程介紹（1）現代加工的發展、技術和重要性，包含超精密切削、研磨、拋光、雷射、電子束、離子束加工和微影成像及蝕刻。（2）微奈米製造技術的原理，微元件的關鍵製程及應用。(3) 原子力顯微術及掃描式顯微鏡之原理。

322077  Micro/Nano Manufacturing technology  3　Ｅ   Pei-Hsing Huang, S

This course aims to present: (1) the evolutions, technologies, and importance of precision manufacturing process, including the super precision machining, polishing, lapping, laser ablation, electronic-beam, ion-beam, lithography, and etching, (2) the principle of micro electro-mechanical system, the key processing technologies of micro components, and (3) the principal of atomic force microscopy (AFM) and Scan electron microscopy (SEM).

基礎工程統計學               4  選
           熊京民、下  


本課程將配合其它工程科目的學習，作為統計學的基礎課程。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、及變異數分析。

Basic Statistics                4
Ｅ
Chin-Min Hsiung,S

This course goes with other engineering courses and offering students the chance to learn basic statistics. The course comprised of descriptive statistics, probability theory, probability distributions, sampling, sampling distributions, estimation, hypothesis, and hypothesis testing.
微機電系統概論                3 選
                  吳德和、四下

本課程鑑於微機電系統設計模擬的耦合領域及多階層特性，認為微機電電腦輔助設計軟體(即所謂的MEMS CAD)工具的重要性。課程主要訓練學生具有使用CAD/CAE於微機電系統設計模擬能力 ，研究對象包括微感測器、微致動器及微結構等之靜態與動態行為，同時介紹微機電製造及材料促使微機電未來之蓬勃發展。 課程內容包含：微機電系統介紹: 世界發展潮流與趨勢、微機電模型架構; 電腦輔助繪圖及Pro/E, A-HDL、微感測器、微致動器及微結構等之靜態與動態行為分析: FEM/BEM。靜電分析:電容值計算、靜電壓力分佈、電荷密度分佈、靜電力與位移關係、電容與位移熱固分析 :給定溫度邊界之溫度場分佈 、應力分析 、、熱應力分析、接觸分析 、模態分析 、熱電固分析 :電容值計算（電容隨負載的關係；電容與溫度的關係）、電壓與位移關係特性 、應力與電荷分佈 、電磁感應力分析、材料分析、光與微機電之整合: 光機電世界、生物微感測器之應用。

Introduction to MEMS  　　　　3Ｅ                       Der-Ho Wu,4S

The MEMS is a multi-lever and Multi-physics knowledge. The objective of this course is to introduce the CAD/CAE technology for MEMS design to reduce the cost of systems development. Micro-sensors , micro-actuators and microstructure are studied in this course. The MEMS materials and manufacturing are brief mentioned. The main topics of the course are as following :Introduction to MEMS: The future of the world、、Modeling for CAD and CAEMicro-sensors, micro-actuators and microstructure static and dynamic analysis;FEM/BEM、Electrostatic 、Mechanical Analysis 、Electro Mechanical Analysis 、AnisE, Anisotropic Etch Simulator、MEMaterial, Material Analysis software、Thermal analysis、Electromagnetics Analysis..、Optical-MEMS applications、Bio-microsensors applications
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