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ANSYS系统及其应用课程中英文简介

课程编码：SE08112100
课程中文名称：ANSYS系统及其应用

课程英文名称：Introduction and Application of Ansys 

总学时：16   
学分：1.0
课程简介： 
本课主要讲授ANSYS软件主要功能、主要技术特点、支持的图形传递标准、与CAD软件的接口以及运行环境等；ANSYS软件界面下各窗口的功能，ANSYS架构及命令，具体包括简单模型的建立、材料属性输入、单元的选择和划分、求解处理和后置处理；ANSYS软件中坐标系统和坐标平面、节点和元素的定义、负载定义、复杂实体模型的建立方法等；对结构分析结果进行后处理，具体包括绘变形图、支反力列表、绘应力等值线图和网格密度检查等；介绍优化设计的步骤，主要包括生成循环所用的分析文件、参数化建立模型、求解、提取并指定状态变量和目标函数、在ANSYS数据库里建立与分析文件中变量相对应的参数、选择优化工具或优化方法等；简单了解接触问题的定义、接触协调条件、接触单元和一些接触问题的处理方法，面对面问题的建模和处理过程；如何用ANSYS 软件分析计算物体的稳态或瞬态温度分布，以及热量的获取或损失、热梯度、热通量等。
Course Description：
This course mainly teaches the main characteristics and functions of ANSYS finite element analysis software, transfer of CAD models of structures, products, components, or systems and The ANSYS Environment; A comprehensive graphical user interface and ANSYS basic analysis procedures including ANSYS modeling, defining the material properties, meshing, solution and postprocessing the results; Coordinate System and Working Plane in the ANSYS, defining nodes and elements and defining load; Postprocessing the structure analysis results with the database processor such as Producing deformed Shape and an animated sequence of contour values through, etc; The usual procedure for design optimization consists of the main steps including specifying the analysis file, declaring optimization variables, Choosing optimization tool or method and Specifying optimization looping controls, etc; Analyzing thermal phenomena such as the temperature distributions and Thermal gradients, how the ANSYS program handles all three primary modes of heat transfer: conduction, convection, and radiation. 
撰写人：刘亚忠                                       审核人：杨晓冬
CAD/CAM技术基础课程中英文简介

课程编号：SC08101400
课程中文名称：CAD/CAM技术基础
课程英文名称： Fundamentals of CAD/CAM

总学时：32   

学分：1.5

课程简介：

本课主要讲授CAD/CAM的概念、CAD/CAM系统、CAD/CAM软件开发基础、图形处理技术基础、建模技术、计算机辅助数控加工编程、计算机辅助质量保证技术、计算机辅助生产管理与运行控制、CAD/CAM系统集成，并进行相应的实验。教学内容循序渐进，通过讲课、上机操作、综合训练等教学环节，为学生以后应用CAD/CAM系统从事机械设计和制造实践奠定基础。
Course Description:

The contents of the course includes concept of CAD/CAM, CAD/CAM system, fundamentals of CAD/CAM system development, fundamentals of graphics processing, product modeling, computer aided NC programming, fundamentals of computer aided quality assurance, fundamentals of computer aided production management and controlling and integration of CAD/CAM system. Experiments are also arranged. All of the teaching process is ranged in order and advanced step by step. Through lecturing, experiencing on computer, comprehensive exercises, a sound basis will be found for students to use CAD/CAM system in mechanical design and manufacturing. 
撰写人：姚英学                                       审核人：杨晓冬
Pro/E 系统及其应用课程中英文简介

课程编号：SE08112000
课程名称：Pro/E系统及其应用
课程英文名称：Introduction and Application of Pro/Engineer

总学时：16   

学分：1.0
课程简介：

本课程是以培养学生应用商业化工程软件能力为宗旨的一门专业强化训练课。本课程主要讲授 Pro/E工作环境和系统组成 、2-D和3-D绘图技巧、基本实体特征的建模过程以及Pro/E的装配、分析、仿真、加工等方面的知识。结合课堂教学和上机实践两个主要环节，使学生掌握零件体和装配体的建立过程，熟悉Pro/E的分析和制造等相关技术，巩固对CAD/CAM/CAE基础理论的理解和掌握，实现熟练掌握一门三维工程软件的目的，并为将来完成机械工程中的实际工作奠定基础。
Course Description:

This course is a major training course aiming to cultivate student’s ability of using commercial engineering software. The course contents mainly include the introduction of working environment and system of Pro/Engineer (Pro/E) software, 2-D and 3-D sketching skills, modeling of basic solid characteristics, and some knowledge such as assembling, analyzing, simulation and machining et al. With instruction and computer practice classes, this course will make students master the modeling process of part and assembly and familiarize with the analyzing, manufacturing and other related technique. By studying of the course, it will help students to solidify the understanding and mastering of cad/cam/cae fundamental theory, which establishes the base for accomplishing practice work of mechanical engineering in the future. 

撰写人：白清顺                                    审核人：杨晓冬
UGⅡ技术基础课程中英文简介

课程编号：SE08112900
课程中文名称：UGII技术基础
课程英文名称： Introduction to UGII
总学时：16   

学分：1.0
课程简介：

本课主要讲授应用商业化的CAD/CAE/CAM集成软件系统Unigraphics (UG) 的建模、装配、工程图、加工等模块，使学生掌握应用UG进行产品设计和加工的基本技能。本课程的主要内容包括UG系统简介、UG用户界面、零件基本特征建模、零件复杂特征建模、自由形状特征建模、装配、平面工程图、UG CAM基础知识、基本固定轴轮廓铣刀具路径规划与验证、分析、信息查询、环境预设置等。教学内容循序渐进，通过讲课、上机操作、综合训练等教学环节，为学生以后应用CAD/CAM系统从事机械设计和制造实践奠定基础。
Course Description:

Unigraphics (UG), an integrated commercial CAD/CAE/CAM system developed by EDS, is widely used in automobile, aeronautics, astronautics industries. The course aims to training students in the operation and application of UG, such as modeling, assembly, drafting and manufacturing. As a result, students can engage in product design and manufacturing with UG. The contents of the course includes brief introduction to UG, user interface of UG, basic feature modeling, advanced feature modeling, free-form feature modeling, assembly, drafting, basic knowledge of UG CAM, tool-path planning and verification of fixed axis contour milling, analysis, information inquiry, preferences, etc. All of the teaching content is ranged in order and advanced step by step. Through lecturing, experiencing on computer, comprehensive exercises, a sound basis will be found for students to use CAD/CAM system in mechanical design and manufacturing. 

撰写人：李建广                                       审核人：杨晓冬
半导体制造技术课程中英文简介

课程编号：SE08113200
课程名称：半导体制造技术
课程英文名称：Semiconductor Manufacturing Technology
总学时：16

学  分：1.0


课程简介:

本课程主要讲授半导体制造技术的基本概念、加工工艺、加工设备的相关内容，包括半导体制造的基本概念，半导体材料特性；半导体制备中的硅片制备工艺与设备，氧化工艺与设备，淀积工艺与设备，光刻工艺与设备，刻蚀工艺与设备，离子注入工艺与设备，金属化工艺与设备，化学机械平坦化工艺与设备，封装装配工艺与设备。

Course Description:

This course addresses the relevant subjects involved in semiconductor manufacturing technology. It includes the following aspects: basic concepts of semiconductor manufacturing, properties of semiconductor materials; wafer manufacturing process and equipment, oxidation process and equipment, deposition process and equipment, lithographic process and equipment, etching process and equipment, ion implantation technology and equipment, metallization process and equipment, chemical mechanical planarization process and equipment and package assembly process and equipment.

撰写人：陈芳                                       审核人：彭高亮
传感与测式技术课程中英文简介

课程编号： SC08101500

课程中文名称：传感与测试技术

课程英文名称：Transducer and Measurement Technology

总学时：36    

学分：2.0
课程简介： 

本课程是机械设计、制造及其自动化专业本科生必需掌握的一门专业基础课，可以使学生掌握传感与测试技术的基础知识和使用方法，对机械领域中出现的测量问题有明确认识和解决思路，培养学生利用所学知识在相关技术领域从事科研和开发工作的能力。本课程主要讲授传感技术的基本概念、传感器的一般特性、电阻式传感器、电容式传感器、电感式传感器、压电式传感器、磁电式传感器、光传感器、温度传感器、信号放大、处理和转换电路、抗干扰及补偿技术。

Course Description：

This course addresses the relevant subjects involved in Transducer and Measurement Technology and its application. It is a specialty basic course of students major in mechatronical engineering. Give students a clear understanding and solution, Training students to use what they have learned in the course engage in scientific research and development work in mechanical measurement field. The course include the basic concepts and general properties of transducer, basic principle and application of resistance transducer, capacity transducer, inductance transducer, piezoelectricity transducer, magnetism electricity transducer, photoelectricity transducer, thermology transducer，and amplify, convert and processing circuits, anti jamming and compensation technology.

撰写人：赵学增                                       审核人：彭高亮
创新设计方法课程中英文简介

课程编码：SE08114400
课程中文名称：创新设计方法
课程英文名称：Method of Innovation Design
总学时：16 

学分：1.0
课程简介： 

创新设计方法是一门培养学生创新意识和创新能力的课程。课程从（机械）产品组成的三要素入手，介绍了创新设计在机械产品设计发展中的地位与作用。通过研究机械产品设计的一般逻辑过程，探讨其中的创新设计规律。课程分析了一些典型机械产品，如叶片差速泵、三叶转子泵、三相五环减速器、RV减速器、双曲面滚柱加载器和外啮合同向传动齿轮的创新设计案例，启发学生的创新意识。通过本课程的学习，可以了解机械产品设计的一般逻辑过程以及在设计中的创新思维过程。本课程为选修课。

Course Description：

“Method of Innovation Design” is a course to cultivate students´ innovative consciousness and innovation ability. Status and role of innovation design for mechanical product design development are introduced in the course, from three elements of the composition of mechanical products. Through the research on mechanical product design process of general logic, explore the innovative design rule. Innovation design cases of some typical mechanical products are analyzed, such as the differential velocity vane pump, rotor pump, three-phrase five-ring reducer, RV reducer, hyperbolic roller loader and outer intermeshing co-rotating transmission gear, to inspire students' innovative consciousness. The students can understand general logic process of mechanical product design and creative thinking process in the design. The course is an elective course.

撰写人： 陈明                                      审核人：林琳
电液控制系统应用课程中英文简介

课程编码：SE08113800

课程中文名称：电液控制系统应用
课程英文名称：Application of Electro-Hydraulic Control System
总学时：16      

学分：1.0

课程简介：

电液控制系统应用是一门介绍电液控制系统具体应用及设计方法的专业课程。课程主要研究电液位置、速度、力、机液控制系统各自的特点、设计方法以及在兵器、冶金、航空航天等行业具体应用中所采用的控制方案。课程包括以下内容：电液控制系统的发展、应用。系统的组成及工作原理；电液位置控制系统数学模型建立、系统控制方案以及系统常用校正方法。机液控制系统的工作原理、设计计算及常用机械校正装置；电液速度系统的组成、系统性能分析、系统特点；主动式与被动式电液力控制系统的特点，常用的校正方法。

Course Description: 

The application of electro-hydraulic control systems is a professional course which relates to its detailed application and designing methods. It mainly presents the characteristic and designing methods of electro-hydraulic position, velocity, force, and mechanical hydraulic control systems, and presents the control methods in concrete industries, for example, enginery, metallurgy, aviation, spaceflight and so on. This course includes: 

1) The development, application, and the every part of the system and working principle of electro-hydraulic control systems.

2)  Establishing the mathematical model, the control methods of systems, and common revising methods of electro-hydraulic position control systems.

3) The working principle, designing calculation and common mechanical revising equipment of the mechanical hydraulic control systems.

4) The constitution, performance analysis and characteristic of electro-hydraulic system.

5) The characteristic of active and passive electro-hydraulic force control systems, and its common revising methods.
撰写人：徐本洲                                       审核人：姜洪洲
复杂机械系统设计课程中英文简介

课程编码：SC08104200
课程中文名称：复杂机械系统设计

课程英文名称：Mechanical System Design

总学时：36   
学分：2.0
课程简介：

本课程重点讲授设计和分析复杂机械系统的相关知识，是在机械原理、机械设计等先修课程基础上，完善学生现代机械设计知识体系、培养综合设计能力的重要环节，要求学生能够掌握机械系统的组成、各子系统的基本特点、系统设计的一般过程，并具有初步设计复杂机械系统的能力。课程主要内容包括：复杂机械系统的基本概念、基本特征、功能要求和一般性设计流程，总体设计和方案评价，机械动力系统设计，机械运动系统设计，执行系统设计，传感与控制系统设计，润滑、冷却和支承系统设计，人―机―环境工程设计，以及机械系统运动学和动力学仿真分析技术。

Course Description：

This course addresses the relevant subjects involved in complex mechanical system design. It includes the following aspects: the fundamental principle of mechanical system, mechanical system design, executive system design, type and composition of transmission system, Transmission system structure design, function and fundamental requirements of supporting system, static stiffness analysis and dynamic characteristics analysis of supporting system, supporting system structure design, manipulation system and safety system, lubrication system and cooling system design, dynamics analysis of the complex mechanical system, System simulation.

撰写人：王黎钦                                    审核人：林琳
工程机械金属结构课程中英文简介

课程编码：SE08110600
课程中文名称：工程机械金属结构

课程英文名称：Metal Structure of Construction Machinery
总学时：32   
学分：  2.0
课程简介：
本课主要讲授工程机械金属结构的构造特点、设计理论和设计方法。重点是金属结构中轴心受力构件、受弯构件和拉弯与压弯构件等基本构件的受力形式和构造原则以及相应设计计算原理。在讲解理论分析方法的同时，本课程全面贯彻国家标准《起重机设计规范》GB3811和《塔式起重机设计规范》GB/T13752，针对各种典型工程机械如塔式起重机、轮式起重机、桥式起重机等，分别介绍了其金属结构的构造特点和设计计算方法。

Course Description：

The course mainly contains the composition character, design theory and methods of the metal structure for construction machinery. The principal contents are the forms of bearing loads and the composition principles of some fundamental metal structure, such as axial stressed components, pure bending components and stretch or press bending components, and their respective calculation principles. Whilst imparting the theory analysis and calculation methods to the students, the composition characters and designing calculation methods of metal structures for some various typical construction machinery, such as tower crane, wheel crane and gantry, are also respectively introduced in this course, which are according to the National Standards Design Rules for cranes (GB 3811) and Design Rules for tower cranes (GB/T 13752). 

大纲撰写人： 陆念力                                  大纲审核人：薛渊
工程机械设计基础课程中英文简介

课程编号：SC08103000
课程中文名称：工程机械设计基础
课程英文名称：Fundamentals of engineering machinery Design
总学时： 32
学分：2.0
课程简介：

工程机械设计基础是机械设计制造及其自动化专业工程机械方向的主干课程。本课程从工程机械构造系统出发，介绍工程机械驱动、工程机械底盘、工程机械工作装置和零部件等基本构造、工作原理以及设计分析的基本方法。本课程教学目的是使学生了解工程机械基本构造和工作原理，掌握工程机械总体和关键零部件设计分析的基本方法，为后续课程的学习和应用打下专业基础。为进一步提高学生的专业素质，在课堂中适当加入新科研成果；并通过实验和大作业巩固学生的专业知识以及分析问题和解决问题的能力。

Course Description：
The Fundamental of Construction Machinery Design is one of the main courses of Construction Machinery ,one of the discipline modules of Mechanical Design, Manufacturing and Automation. This course starts from the composition system of construction machinery.  The basic structure of construction machinery, such as the drive of construction machinery、the chassis and components of construction machinery, is introduced in this course. Also, this course presents the working principle and basic design and analysis methods of construction machinery in sequence. The purpose of this course is to enable students to understand the basic structure and working principle of construction machinery, master the basic methods of design and analysis of the overall and key components of construction machinery, which can help students lay a professional basis for the study and application of the subsequent courses. To further raise the professional character of students, the results of newly research of engineering machinery are added to the course. And professional knowledge and ability of analysis and problem resolved are consolidated for students through experiment and homework.

大纲撰写人：薛渊                                     大纲审核人：薛渊
工程机械系统智能化控制技术课程中英文简介

课程编码：SC08103500
课程中文名称：工程机械系统智能化控制技术
课程英文名称：Construction Machinery Intelligent Control Technology
总学时：24   
学分： 1.5

课程简介：

本课程主要讲授智能控制方法在工程机械中应用的基本原理和设计方法。包括智能控制的发展过程、重要分支及智能控制系统的构成；工程机械机电液智能化控制系统的组成特点；模糊集合、隶属度函数的概念，模糊逻辑的推理合成方法，模糊控制的基本原理；模糊控制系统的组成、设计方法。提高模糊控制系统性能的方法；液压挖掘机工作装置轨迹控制系统数学建模方法，工装轨迹模糊控制系统设计原理、方法；神经网络控制的基本原理，BP网络模型结构及学习算法，基于BP算法的神经网络控制设计方法及在挖掘机工作装置控制中的应用。
Course Description:
The course mainly describes the basic fundamental and designing method of intelligent control and its application in mechatronic system. It includes the fundamental of the mechanical electrical and hydraulic system, development of the intelligent controller and its application in construction machinery. Basic concepts of fuzzy set and fuzzy inference method will be introduced. Basic fundamental of fuzzy control and method for improving the performance of fuzzy control system will be discussed. The development of the equipment trajectory fuzzy controller for hydraulic excavator will be lectured particularly. Architecture and algorithm of BP network, BP based neural network control method and its application in the control of the equipment trajectory of hydraulic excavator will also be introduced briefly.

大纲撰写人：白桦                                     大纲审核人：薛渊
工程机械液压系统设计分析与故障诊断课程中英文简介

课程编号：SC08103600
课程中文名称：工程机械液压系统设计分析与故障诊断
课程英文名称：Hydraulic Transmission, Design，System Analysis and Fault Diagnosis for Construction Machinery
总学时：16
学分： 1.0
课程简介：
本课程主要讲授液压传动的基本概念、需重点掌握的内容（1个原理、2个方程、3个基本回路）、主要优缺点；液压油的性质和选用；静止液体力学；流动液压力学；流体在管道中的流动；流体流经小孔机缝隙的流量计算；液压冲击和空穴现象；齿轮泵和齿轮马达；叶片泵和叶片马达；柱塞泵和柱塞马达；液压泵/液压马达的选用；液压阀的力学知识；方向控制阀、流量控制阀、压力控制阀、电液比例控制阀；液压基本回路，包括闭式/开式回路；方向控制回路、流量控制回路、压力控制回路；泵回路，执行元件回路；工程机械液压系统的组成与分析方法；工程机械液压系统常见故障分析与诊断。

Course Description：
This course addresses the relevant subjects involved in hydraulic transmission, control and system design and analysis of construction machinery. It includes the following aspects: the fundamental conceptions and principle of hydraulic transmission, Hydraulic oil properties and selection, Static fluid mechanics, Flow hydraulic mechanics, fluid’s characteristics while flowing in pipe, Fluid flows through holes machine gap flow calculation, Hydraulic impact and cavitation, gear motor and gear motor, Vane pump and blade motor, Plunger pump and piston motor, the selection of the different pump or motor, Hydraulic valve mechanical knowledge, Direction control valve and its basic circuit, Flow control valve and its basic circuit, Pressure control valve and its basic circuit, Electro-hydraulic proportional control valve, Closed/open hydraulic circuit, pump’s basic circuit, actuator’s basic circuit, the construction hydraulic system’s basic components ,its analysis method, and its Common failure analysis and diagnosis.
大纲撰写人：胡长胜                                   大纲审核人：薛渊
工程机械自动化技术课程中英文简介

课程编码：SC08103200
课程中文名称：工程机械自动化技术
课程英文名称：Control Technology for Construction Machinery Automation

总学时：32
学分：2.0
课程简介：

本课程主要讲授工程机电技术的概念、系统组成、发展过程；工程机电系统的技术基础，主要有可靠性的概念、系统的可靠性模型及硬、软件的可靠性设计方法；工程机电系统的设计方法、设计类型及设计过程；沥青混凝土摊捕机调平电液控制系统，主要有：开关式自动调平系统自动调平的原理，开关式自动调平电液控制系统的数学建模，比例式自动调平系统自动调平原理，比例电液流量阀控液压缸的数学建模，系统的性能分析；液压挖掘机工装轨迹的自动控制系统设计及系统仿真，主要有：液压挖掘机工装位姿的数学建模，液压挖掘机挖掘轨迹PID控制方法的实现；工程起重机的变频调速技术，主要有：起重机的调速方式，变频调速的基本知识，变频调速的控制方式，变频器的种类，变频调速在起重机中的应用。
Course Description：

This course mainly describes the following respects: 1. The conception, the system composition and the evolution of the construction electromechanical technology; 2.The technological foundation of the construction electromechanical system, which contains the dependability concept, dependability model of the system and dependability design method of the hardware and software; 3.The design method, type and process of the construction electromechanical system; 4.The adjusting flat electrohydraulic control system of the bituminous concrete paver, which mainly contains the principle of the automatic adjusting flat system in switched mode, the mathematics modeling of the adjusting flat electrohydraulic control system in switched mode, the principle of the automatic adjusting flat system in proportion mode, the mathematics modeling of the hydraulic cylinder which is controlled by the electrohydraulic flux spool in proportion mode and the systematic analysis of performance; 5.The automatic control system design and systematic emulation of the hydraulic excavator working equipment, which mainly contains the mathematics modeling of the hydraulic excavator working pose and the realization of PID control in hydraulic excavator equipment;6.Frequency control technology of the construction crane, which mainly contains the way of the timing, the ABC of the frequency control, the control method of the frequency control, the kind of the frequency converter and the application of the frequency control in crane.

大纲撰写人：吕广明                                 大纲审核人：薛渊
工程起重机械课程中英文简介

课程编码：SE08110700
课程中文名称：工程起重机械

课程英文名称： Construction Crane

总学时：32   
学分：2.0
课程简介： 

本课程主要讲授工程起重机械产品设计相关的基本概念，基础知识和基本理论，工程起重机械的基本类型及其相应设计计算方法，通过课程学习，掌握轮胎式起重机和塔式起重机的组成原理、基本类型和关键机构的设计和分析理论；是机械设计制造及其自动化专业中工程起重机械方向的重要主干课程。本课程的教学目的主要是使学生掌握工程起重机械常用零部件、工作装置以及典型起重运输机械基本知识及分析方法，培养综合运用所学知识解决工程起重机械设计和分析的综合能力。
Course Description：

This course includes basic concepts of product design related to hoisting machinery, basic knowledge & theory and basic types of engineering lifting equipment with correlative calculation methods of design, explanation of theory in constitutions of wheel cranes and tower cranes, the basic types of cranes and the design & analysis of the key mechanisms. This course is the main course of the orientation of engineering lifting machinery in major of Machine Design &Manufacturing and Their Automation. The purposes of this course is to master the basic knowledge and analysis methods in common parts, working equipment and typical hoisting & conveying machinery, and the comprehensive ability in solving the problems of engineering crane design and analysis.
大纲撰写人：陆念力                                 大纲审核人：薛渊
工程设计课程中英文简介

课程编码：SE08100500
课程中文名称：工程设计（双语）

课程英文名称：Engineering Design (Bilingual Course)

总学时：18

学分：1.5

课程简介：
《工程设计（双语）》是一门机械设计制造及其自动化专业的专业课，旨在拓宽专业知识面、掌握动力学设计方法、培养学生对所学知识的综合运用能力、相关技术领域从事工作和研究的能力以及辩证思维方法和创新意识。主要目的是：介绍常用机械零部件的工作原理、结构特点；掌握设计或选用通用机械零部件的基本理论、基本知识，同时也注重综合机械设计能力的培养；锻炼英语听力，掌握专业词汇，提高英语表达能力。
Course Description：

The course “Engineering Design” is a technological basis for undergraduates majoring in mechanical engineering. The objective is to cultivate the basic abilities of students to solve practical mechanical engineering problems through various practical teaching units for designing specific machine elements. We focus on cultivating the students’ analytical and designing competence, help them develop their creativity and master procedures of machine design and the related calculation methods. Another purpose of the course is to improve students’ English proficiency through bilingual delivering. Hopefully, the students can learn not only the skills to design mechanical elements but also the usage of English, thus strengthening their ability for future machine system design work.
大纲撰写人：敖宏瑞                                   大纲审核人：林琳
工程施工机械化技术课程中英文简介

课程编号：SE08114300
课程中文名称：工程施工机械化技术
课程英文名称：Metal Structure of Construction Machinery
总学时：16

学分：1.0

课程简介：
本课程是研究建筑工程施工机械化的基本知识、主要建筑机械的工作原理、基本构造、主要技术性能、作业特点和建筑机械选择运用的一门学科。其主要内容包括土方工程施工机械化、软土地基加固及基础工程施工机械化、钢筋混凝土工程施工机械化、预应力混凝土施工机械化、深基础工程施工机械化和吊装工程机械化等内容。本课程的主要目的是培养学生掌握机械化施工的基本知识，掌握各种建筑机械设备的工作原理、基本构造、技术性能和选择使用等基本知识；本课程有利于学生了解建筑机械行业的发展动态，使学生开拓视野，活跃思维，激发创造能力；有利于提高学生对建筑机械的设计、分析、使用管理等综合能力。本课程适用于建筑机械方向或建筑管理方向的本科生选修。

Course Description：
The course is research the basic knowledge of constructional Mechanization, the working principle, conformation, major function, application of construction machinery. The major content includes earthwork construction mechanization, soft land base to consolidate and basic project construction mechanization, the project construction mechanization of reinforced concrete, the concrete construction mechanization of prestress force , the deep basic project mechanization and hoisting project mechanization. It is main purpose for the course to train student to grasp the basic knowledge of mechanization construction, the various equipment working principle, basic structure, function of construction machinery, and it’s application. This course is very useful for students to understand the development of construction machinery, develop field of vision, active thought, arouse creativity. And it is benefit to reach the teaching purpose to educate synthesize ability of student to design, analyze and management construction machinery. This course applies to the undergraduate students of the building management or construction machinery to take. 
大纲撰写人：薛渊                                   大纲审核人：薛渊
工程系统建模与仿真课程中英文简介

课程编码： SE08114000

课程中文名称：工程系统建模与仿真
课程英文名称：Modeling and Simulation of Engineering System
总学时：16      

学分：1.0

课程简介：

本课程讲述了工程系统的研究方法，工程系统的数学模型描述，基于环节的工程系统传递函数，工程系统的特性分析，MATLAB和SIMULINK基础以及工程系统数字仿真的实现等内容。课程主要介绍了工程系统的基本组成，工程系统中各典型零件和元件的数学模型、工程系统的静态数学模型和动态数学模型的建立方法以及动态数学模型的拉普拉斯变换，并简单地介绍了计算机数字仿真的基本原理及方法，介绍了MATLAB仿真软件以及SIMULINK工具箱的使用方法，介绍了仿真过程中的二次模型化问题，介绍利用MATLAB仿真软件和SIMULINK工具箱、以及工程系统的基本知识对工程系统的静态数学模型和动态数学模型进行仿真，并通过学生上机练习来巩固学生已经学过的建模知识和熟练运用现有的仿真软件进行工程系统仿真的方法。

Course Description:

This course introduces the research method of the engineering system, the mathematics model of the engineering system, the delivering function of the engineering system, the characteristics of the engineering system, MATLAB with SIMULINK foundation, and imitating arithmetic of the engineering system.

The contents include the engineering system basic structure, the mathematics model of typical parts in engineering system, the method of establishing static mathematics model and dynamic mathematics model, the Laplacian transform of dynamic mathematical model, the principle and methods of figure imitating. MATLAB and SIMULINK are also included. The problems of two times modeling and imitating analysis with dynamic and static mathematical models are explained. The final operating class strengthens the theoretical knowledge that students have learned. 
撰写人： 姜继海                                      审核人：姜洪洲
工业机器人技术课程中英文简介

课程编号：SE08109400
课程中文名称：工业机器人技术

课程英文名称：Industrial Robot Technology
总学时：32   

学分：2.0
课程简介：

工业机器人技术是一门机械工程学科中机电控制及其结合的专业模块课。本课程研究对象是分析解决机器人学中的主要问题，为以后机电结合的设计和使用技术打下基础。本课程的主要任务是培养学生从事多学科交叉渗透、综合运用的科学研究能力。

本课程是一门机械设计制造及其自动化专业的必修课，涉及高等数学、线性代数、控制理论、测试技术等多门学科。主要内容可分为两大部分：（1）工业机器人技术的理论基础（1～7章）。这部分课程主要介绍机器人学的理论基础知识。主要内容包括：机器人坐标系统、位置运动学、速度运动学、轨迹控制、机器人动力学、力控制与柔性机器人等。（2）工业机器人中的主要应用技术（8～14章）。这部分课程主要介绍实际工业机器人系统中涉及的一些应用技术。主要内容包括：机器人伺服控制和控制器、机器人语言、机器人的感觉技术、机器人移动技术、机器人实例与发展趋势等。
Course Description:
This course, as one of the module courses in mechanical engineering, addresses electro/mechanical control and its combination. The analysis of major problems in robotics is the object of this course, which lays the foundation for the future mechatronics design and usage. The aim of this course is to cultivate students’ ability of doing interdisciplinary research and making synthetical application of scientific research.

Industrial robot technology is a compulsory course for Mechanical Design and Manufacturing Automation major, involving disciplines as advanced mathematics、linear algebra、control theory、testing technology and so on. The two main parts of this course are as bellow: (1)theoretical foundation of industrial robot technology（from chapter 1 to chapter 7）.In this section, elemental theoretical knowledge of robotics is introduced, including: coordinate system in robot、location kinematics、velocity kinematics、path control、robot dynamics, force control, flexible robot and so on. (2) The application technology in industrial robot technology（from chapter 8 to chapter 14）.In this part, application technologies involved in actual industrial robot system are introduced. It includes the following aspects: the servo and controllers in robot、robot language、sense technique in robot, mobile robot technology, application instance and development tendency of robot and so on.

撰写人：潘旭东                                       审核人：杨晓冬
工业造型设计课程中英文简介

课程编码：SE08111900
课程中文名称：工业造型设计

课程英文名称：Industrial Modeling Design

总学时：16   
学分：1.0

课程简介：
工业造型设计是一门工程技术与美学艺术密切结合的新兴的边缘学科。通过该课程的学习，使学生学习和了解现代工业设计所必需的基础理论知识和基本技能，使学生不仅具有工程师的素质，而且具有工业设计师的观念。本课主要讲授：（1）工业造型设计的概念、特征和原则；（2）工业造型设计的美学法则（形式美法则和技术美要求）；（3）形态构成要素及其特性、形态构成的方法及视错觉；（4）色彩基本知识、色彩的对比与调和、色彩的心理作用、产品色彩设计的基本方法；（5）人机工程设计基础；（6）常用造型设计表现技法；（7）产品造型设计的程序与评价；（8）计算机辅助工业造型设计。通过本课程的学习，学生应该初步掌握应用美学基本法则去分析工业产品的造型，进而学会用设计理论去对工业产品进行造型设计。
Course Description:
Industrial Moulding Desing is a new developing frontier branch which and combines aesthetics art and engineering technology closely. Through the studying of this course, we want to make students study and understand essential theory knowledge and basic technical ability of modern industry design, to make student not only have engineer quality, but also have idea of industry designer. This main contents are: (1)Concept , characteristics and principles of industrial molding designing; (2)Aesthetic rules of industrial molding designing (principle of form beauty and demand of technique beauty); (3)The key element of form forming and it’s characteristic, form forming method and illusion ; (4) Color ABC ,contrast and mediation of the color, psychological function of the color, basic method of  the color designing of products. (5)Design basis of the human-machine engineering; (6)Daily mould-designing display skill; (7)Procedure and appraisal of products mould-designing; (8) Computer aided molding design.Through the study of this course, students should preliminary grasp the basic aesthetical rules to analyses molding of industrial products, and then learn how to carry on mould-designing of the industrial products with the design theory.
撰写人： 杨晓冬                                      审核人：杨晓冬
光电技术基础及应用课程中英文简介

课程编码：SE08113000 

课程中文名称：光电技术基础及应用

课程英文名称：Photoelectric Technology Foundation and Application

总学时：16 

学分：1.0
课程简介：
本课程主要讲授光电技术基础知识，电光、光电信息转换的基本原理，半导体激光器的辐射原理及特性，半导体激光光源的驱动。光电信息转换器件的工作原理，半导体激光器的调制特性和几种调制方法：直接调制、模拟调制、PCM数字调制方法。讲述光电技术的应用：光电检测的基本方法，对几何量、机械量、温度等非电量的检测应用，以及在机器人视觉系统中的应用。作为控制器件的应用：光电继电器、光电遥控、光纤开关。在通信领域的应用：光纤通信原理及构成，光纤通信系统，光纤网络系统；光纤传感器：元件型光纤传感器原理及应用，传输型光纤传感器原理及应用。

Course Description：

This course mainly teaches the basic knowledge of photoelectric technology, the basic theory of electro-optics, photoelectric information’s transform, the radiate theory and character of semiconductor laser instrument and the drive of semiconductor laser lamp-house. This course also tells the theory of photoelectric information transform instrument, modulation characteristics and a few kinds of modulation methods which are direct modulation,, analog modulation and PCM digital modulation: This course narrates the application of photoelectric technology: the basic methods of photoelectric detection, the application of non-electrical volume’s detection such as geometry, machinery, temperature and also contains the applications in visual system of Robot. The application in the control device includes photoelectric relay, photoelectric remote control and fiber switch. And the application in communication field contains the principle and composition of optical fiber communication, optical fiber communication system and the fiber optic network system. It also refers to the fiber optic sensor which includes the theory and application of the element-type optical fiber sensor and the transmission-type fiber sensor.
撰写人：金远强                                       审核人：彭高亮
混凝土机械与桩工机械课程中英文简介

课程编号：SE08114200
课程中文名称：混凝土机械与桩工机械
课程英文名称：CONCRETE  AND  PILING  MACHINERIES
总学时：16

学分：1.0
课程简介：

本课程主要讲授混凝土机械的基本组成及特性，了解混凝土的工程应用；混凝土机械的分类、基本结构形式和有关结构设计的基本技能;自落式、强制式、新型搅拌机的结构与设计,搅拌输送车的搅拌装置及混凝土搅拌输送车的设计；混凝土泵及布料装置的类型及特点，活塞式和其他形式的混凝土泵，混凝土泵的补料装置及混凝土泵在使用中的注意事项；桩基础的基本概念和形式，了解桩工机械的基本分类与工法，灌注桩与预制桩的比较优势及其分类方法，钻孔机的基本组成与工作原理，回转斗钻孔机的设计要点；运用标准、规范、查阅技术资料的能力、计算能力；混凝土机械与桩工机械的新结构与新的设计方法。
Course Description：
This course mainly describes the following respects: 1.The basic composition and characteristic of concrete machinery and the construction application of the concrete; 2.The classification, basic structure and basic skill about structural design of the concrete machinery; 3. New-type structure and design of self-dropping and forcing mixer, mixing device of the mixing transfer car and the design of the concrete mixing transfer car; 4. The type and characteristic of concrete pump and the feeding facilities, the concrete pumps in plunger feeder and other forms, the ancillary material device of the concrete pump and the precautions of concrete pump in using; 5.Basic conception and form of the piling, the basic classification and working method of the piling machinery, the advantage of the filling pile compared with the precast pile and it’s categorised method, the basic composition and the operating principle of the boring machine and the main points in designing of the turning boring machine ; 6.The standard in using, norm , the ability consulting technical data, computing capability; 7.The new structure and design method of the concrete and piling machinery.

大纲撰写人：胡长胜                                大纲审核人：薛渊
机电产品现代设计方法课程中英文简介

课程编码： SC08102100
课程中文名称：机电产品现代设计方法
课程英文名称：Modern design methods for electromechanical products
总学时：32   

学分：  2.0
课程简介： 

本课程主要讲授机电产品现代设计的基本理论、方法、技术和实现工具，相关内容，包括：机电一体化产品的特点及物理规律、现代设计方法特点与过程；数字化设计方法的 CAD设计过程、几何建模方法、曲线曲面的表达与处理方法、反求建模与快速原型；有限元设计方法的力学与数学原理、求解过程、应用实例（结构变形分析、电磁分析）和常用软件工具；多学科优化设计方法的数学基础、常用优化算法、多学科设计过程 、多学科建模与解耦（机、电）、多学科设计实例与支撑工具；快速设计方法(基于知识的设计方法) 的设计原理、 特征的设计、知识表达与知识工程、基于实例的推理；网络化协同设计的并行协同设计过程、 公理化建模、协同设计的模型转换（STEP标准）、 网络化协同设计的实现方法（PLM）；可靠性设计的指标与可靠性分析方法、常用分布函数、 结构可靠性设计和电磁可靠性设计。

Course Description:

 The course is mainly concerned with foundational principles, methods, technology and implementation tools of the modern design method for electromechanical products, including characteristics and regularity of electromechanical products, features and process of modern design method; CAD design procedure for digital design method, geometry modeling method, curve & surface representation and treatment method, reverse modeling & rapid prototyping; FEM (mechanics and mathematical theories, solving process, applications, common software); Multidisciplinary Design Optimization (mathematical theory, common optimal methods, multidisciplinary design process, multidisciplinary modeling and decoupling, applications and supporting tools); theory of Fast Design Method (knowledge-based design method), design of feature, knowledge representation and knowledge engineering, Case-Based Reasoning; net-based collaborative design (design procedure, axiomatic modeling, model transformation, implement method); design for reliability, design objective and reliability analysis method, common distribution function, designing for construction reliability and designing for electromagnetism reliability).

撰写人：金天国                                       审核人：彭高亮
机电工程新技术课程中英文简介

课程编号：SE08111000
课程名称：机电工程新技术

课程英文名称：New Technology of Mechatronics 

总学时：16

学  分：1.0

课程简介：

本课程讲授机械电子工程学科前沿技术的发展方向，包括多学科集成技术，基于物理场耦合的复杂机电产品设计技术；纳米机电系统的基本概念、纳米驱动与控制的工作原理、发展和应用前景；压电效应的基本概念、压电超声驱动器的工作原理、发展和应用前景；智能视觉检测系统的基本原理及组成、数字图像处理方法、典型应用及发展现状。通过介绍机械电子工程学科的最新科学和技术发展成果拓展学生的知识面，为进一步深造成为高技术人才确定学习和研究方向打下基础。
Course Description:

The course is mainly taught the direction and new frontier technologies of Mechatronics. The multidisciplinary integrated technology and physical field coupling complex mechatronics product design technology is introduced. The basic principles characteristics and basic knowledge of nano mechatronic system, nano-driving and control, as well as the application and tendency in mechanical engineering area, are discussed. The fundamental conception of piezoelectric effect, the basic principles of piezoelectric actuator and its application prospect are introduced. The basic principles and composition of intelligent vision based detection system, digital image processing method, typical applications and development direction, are introduced. In this course, the frontier technologies and recent research achievements in mechatronic area is introduced to expand the knowledge of students and to provide fundamental base for their further study and research as a highly skilled engineers. 

撰写人：金天国                                       审核人：彭高亮
机电控制技术课程中英文简介

课程编号：SC08101600
课程名称：机电控制技术

课程英文名称：Control Technology of Electromechanical Systems 

总学时： 32

学  分：2.0
课程简介:

本课程主要讲授机电运动系统的基本组成、主要技术指标、运动控制系统的总体设计、技术指标分解与分配。具体讲授机械系统参数对控制指标的影响以及运动控制系统的数学建模；步进电机控制系统；机电控制元件及其相关电路；直流伺服电动机的驱动控制方法及其特殊问题的解决；转速闭环直流调速系统的稳态设计与动态校正；转速电流双闭环直流调速系统的工程化设计方法等。
Course Description:

This course addresses the basic buildup of electromechanical moving systems, their key specifications, the general design of electromechanical moving systems, decomposition and allocation of technical specifications. Concretely to say, this course addresses the influence of mechanical parameters on the control quality; the mathematical modeling of electromechanical moving systems; control system design of stepping motors; control system elements and related signal circuits; basic control methods of dc servo motors and related special considerations; stable state design of speed control systems and dynamic regulators; engineering design method of double control loops of speed and current of dc motors.

撰写人：陈维山                                       审核人：彭高亮
机电系统控制基础课程中英文简介

课程编号：SC08100400
课程名称：机电系统控制基础

课程英文名称：The Control Theory for Electromechanical Systems 

总学时：58

学  分：3.5

课程简介:

本课程主要讲授控制理论的基本原理与基本知识及其在机械工程中的应用，以典型机电系统角位置伺服系统为例，贯彻控制系统建模、分析及设计的始终，主要介绍机电系统的数学模型的建立方法、传递函数及结构图；典型一阶、二阶及高阶系统的时域分析；典型环节的频率特性极坐标图、对数坐标图及频率特性的性能指标分析；控制系统的稳定性判据及相对稳定性分析、稳态误差的计算；机电系统的校正方法和装置设计；计算机控制系统的组成、PID离散化方法及改进
Course Description:

The course is mainly taught the basic principles characteristics and basic knowledge of control theory and its application especially in mechanical engineering. The methods of modeling, analysis and design are introduced combined with a typical electromechanical control system, for example, an angular position servo system. The mathematical modeling method, transfer function and block diagram of electromechanical systems are provided. The time-domain analysis of a typical first-order, a second-order and a higher order systems are presented; the polar diagram, logarithmic plot and the analysis of performance indicators of frequency characteristics for a typical control system are presented; the control system stability criterion and the relative stability of the composition of the computer control system analysis, the calculation of the steady-state error are introduced; the correction method and device design of electromechanical systems are also provided. In addition, the PID discretization method and improvement are introduced.

撰写人： 董惠娟                                      审核人：彭高亮
机电系统控制器与应用课程中英文简介

课程编码： SC08102000

课程中文名称： 机电系统控制器与应用

课程英文名称：Controller Introduction and Application of Mechanical and Electrical System

总学时：36   

学分：2.0
课程简介： 

本课程是机械设计制造及其自动化专业的必修课，主要讲授机电一体化系统中常用控制器的基本类型、系统组成、软硬件开发。通过这门课程的学习将使学生掌握以单片机、工控机和PLC为主的机电一体化产品常用控制器特点及硬件结构组成、编程语言、软件开发，学会根据控制对象要求合理选择控制器及搭建软硬件系统的能力，培养学生对所学知识的综合运用能力、辩证思维和创新意识能力，培养学生从系统出发，将机械、电子、控制有机集成的能力。

Course Description：

This course is a required course of mechanical engineering and automation professional, this course main contains commonly used controller types, system components, hardware and software development. Through learning this course, students will master controllers features such as chip microcomputer, control computer system and PLC which are commonly used in electromechanical integration products, will master hardware configuration, programming languages, software development, Train students to choose suitable controller according to control object, train students to build the software and the hardware system, to use the knowledge, the ability of dialectical thinking and innovative ability, train students to integrate mechanical, electronic and control form the viewpoint of system.
撰写人：陈志刚                                       审核人：彭高亮
机电系统智能控制技术及MATLAB实现课程中英文简介

课程编码： SE08111600
课程中文名称：机电系统智能控制技术及其MATLAB实现
课程英文名称：Mechatronics System Intelligent Control Technology using MATLAB
总学时：18   
学分：1.0
课程简介： 

本课程主要讲授模糊控制和神经网络控制的基本概念、工作原理、控制算法，利用MATLAB语言、MATLAB工具箱函数和Simulink实现神经网络控制和模糊控制的基本方法。让学生在有限的时间内，掌握神经网络控制和模糊逻辑控制的基本原理及其利用MATLAB/Simulink的编程方法和应用技术。
Course Description
This course provides students with fundamental theories, principles and techniques of intelligent control. To solve complex intelligent control problems of mechatronic system, several intelligent control theories/techniques, such as fuzzy logic control, neural network control will be introduced to give students a general knowledge of working on the design and management of mechanical system. The solutions to the problems are programmed using Matlab/ Simulink. Throughout the course, applications will be emphasized. It is a professional curriculum, which aims at improving students’ ability to design intelligent mechanical system and Matlab/Simulink programming skill.

大纲撰写人：白桦                                  大纲审核人：薛渊
机电液系统的计算机控制课程中英文简介

课程编码： SE08110400

课程中文名称：机电液系统的计算机控制

课程英文名称：Computer Control of Mechatronics and Electro-hydraulic System 

总学时：18      
学分：1.0

课程简介：
本课程主要针对典型的机电液系统讲解其计算机控制系统的基本组成、工作原理和设计方法。首先介绍几种典型的机电液计算机控制系统的基本组成、分类及其主要技术指标。然后介绍计算机数字控制系统的基础知识：信号采样与保持；Z变换；差分方程求解；开环与闭环脉冲传递函数。讲解目前几种典型的机电液系统计算机控制系统的快速控制原型设计方法以及计算机控制系统基本的软、硬件设计方法。介绍机电液控制系统中常用的几种控制器：PID控制、动压反馈、前馈控制、滞后校正等控制器的设计方法以及原理和功能。最后以两类机电液伺服控制系统：交流伺服电机系统的计算机控制系统设计；电液位置伺服系统的计算机控制系统设计为例进行综合性系统设计。

Course Description:

This course addresses the basic components, working principles and design methods of the computer control system for the mechatronics and electro-hydraulic systems. Firstly, the basic components, classifications and main technical indicators of the computer control system for the mechatronics and electro-hydraulic systems are presented. Then the basic knowledge of the computer control such as: Z-transform, solving difference equation, open-loop and close-loop pulse transfer function are introduced. Several rapid control prototyping methods and the basic software and hardware design methods are described. The principles and design methods of several controllers which commonly used on the mechatronics and electro-hydraulic system such as: PID controller, dynamic pressure control, feed forward controller, lag correction controller are presented. Finally, the integrated computer control system design are introduced using two type of the mechatronics and electro-hydraulic system as the examples: AC servo motor system and Electro-hydraulic position servo system.
撰写人：黄其涛                                       审核人：姜洪洲
机电液系统动态分析与设计课程中英文简介

课程编码：SC08102600

课程中文名称：机电液系统动态分析与设计

课程英文名称：Design and Analysis of Mechanical Electrical and Hydraulic Systems
总学时：40      
学分：2.5

课程简介：
首先，介绍了机电液系统动态分析与设计的基本概念、研究内容、方法与工具等。然后，简明扼要地介绍了机电液系统统动态分析基础理论。接着，以机电液系统的典型环节：内反馈式元件（溢流阀等）的动态分析以及液压传动系统、力反馈两级伺服阀、液压动力机构，介绍机电液系统的建模、仿真和动态特性分析。最后，以一个工程实例演示机电液系统集成优化设计方法。

Course Description:

In this course, the basic concept, research contents, study methods and tools are introduced for design and dynamic analysis of mechanical electrical and hydraulic systems. Then, the fundamental theoretical basics of mechanical electrical and hydraulic systems are briefly described. We take some typical elements of mechanical electrical and hydraulic systems, such as self-feedback hydraulic components (relief valves ) , force-feedback two stage servo valves, hydraulic actuators and controllers etc. as examples, and demonstrated how to build mathematical models, and to simulate and analyze its dynamic performance. Finally, we use an engineering project to demonstrate the integrated design method of mechanical electrical and hydraulic systems.
撰写人：姜洪洲                                       审核人：姜洪洲
机电液系统实验测试技术课程中英文简介

课程编码： SC08102800

课程中文名称：机电液系统实验测试技术
课程英文名称：Mechanical, electrical and hydraulic system experimental testing technology
总学时：24

学  分：1.5
课程简介：
本课程主要讲述测量系统的组成，测量装置的特性，模拟信号的种类；拉力和荷重、扭矩、位移、转速、应变机械物理量的测量；机械振动参数测量。振动测量系统的组成与激振实验；压力、流量、温度与其他流体参数的测量；噪声的基本概念，噪声测量传感器工作原理，噪声测量方法；基本电量的传输、转换、测量和记录。数据处理的基础理论，误差来源及分类，误差特性与处理方法等。学习本课程的目的在于培养学生能正确地确定测试方案，合理地选用测试装置，学习机械、流体、噪声等基本参量的测试方法。并初步掌握静、动态测量和工程试验所需的基本知识和技能，为进一步学习、进行科学研究和处理机械工程技术问题打下基础。
Course Description：
This course is mainly about the composition of the measurement system, the characteristics of the measuring devices, analog signal types; Tension and load torque displacement speed strain mechanical physical quantity measurement; Mechanical vibration parameters measurement vibration measurement system composition and vibration experiment ; pressure flow temperature and other fluid parameter measurement; The basic concept of noise, noise measurement sensor working principle, noise measurement methods; Basic electricity transmission conversion measuring and recording. The basic theory of data processing, error sources and classification, error characteristics and treatment method, etc. Learning this course aims to cultivate students correctly determine the test plan, chosen reasonably test device, learning mechanical fluid noise, and other basic parameter test method. And try to grasp the static and dynamic measurement and the basic knowledge and skills in engineering test, for further study for scientific research and processing mechanical engineering technology problem lay a foundation.
撰写人：张辉                                       审核人：姜洪洲
机电液系统装备设计课程中英文简介

课程编码： SC08102700

课程中文名称：机电液系统装备设计

课程英文名称：Mechanical Electrical and Hydraulic System Design

总学时：24      
学分：1.5

课程简介：
本课程是从系统的观点出发，以机电液系统装备为研究对象，主要阐述机电液装备的组成、功能原理、设计方法及其集成技术。课程结合复杂机电液装备设计的工程项目及研究成果，主要讲授机电液系统的内涵、总体设计、机构与机械系统设计、动力系统设计、驱动与传动系统设计、控制系统设计以及系统集成与测试技术等内容，最后重点介绍两个典型设计案例。
Course Description：

The course, at systematic view, has narrated the composition of the mechanical electrical and hydraulic system, function principle, design method and integrated technology in an all-round way. This course introduces some engineering projects and research results to demonstrate the integrated design method. The content of course includes the basic concepts, systematic design, the design of mechanism and mechanical system, the design of power system, the design of drive and transmission, the design of control system, the integrated design and measuring technology, etc. Finally, two topical design cases are demonstrated.
撰写人：李松晶、佟志忠                                       审核人：姜洪洲
机电一体化系统设计课程中英文简介

课程编号：SE08109600
课程名称：机电一体化系统设计
课程英文名称：Mechatronics System Design 

总学时： 32

学  分：2.0
课程简介:

机电一体化技术是机械技术与微电子技术有机结合的产物，也是微电子技术向传统技术渗透的过程中逐渐发展起来的一门新兴的综合性技术学科。本课程主要讲授机电一体化系统的基本概念、基本构成、工作原理及发展状况；机电一体化产品的共性关键技术及应用,主要包括机电一体化系统的机械系统、计算机控制系统、执行装置、检测系统及机电一体化系统总体设计的基本思想和方法；并介绍若干典型机电一体化系统设计的实例。
Course Description：

Mechatronics technology is the organic integration of mechanical technology and microelectronics technology; It is a new integrated subjects by technologies of microelectronics permeated to the traditional technology. This course taught the basic concepts, basic composition, and work principle of mechatronics system from the perspective combination of electronic and machinery. The commonly key technology and applications of mechatronics products. Mechatronics systems include mechanical systems, the computer control system, the implementation of devices, detection systems and mechatronic system design basic ideas and methods, and introduce a number of mechatronics systems design typical examples.

撰写人：张广玉                                       审核人：彭高亮
机器人技术课程中英文简介

课程编号：SE08109500
课程名称：机器人技术

课程英文名称：Robot Technology
总学时： 32

学  分：2.0
课程简介:

机器人技术是一门机械工程学科中机电控制及其结合的专业模块课。本课程研究对象是分析解决机器人学中的基本理论、原则和主要问题，包括机器人系统的组成、分类，运动学模型和动力学模型建立与分析，运动轨迹和力控制方法掌握与应用，机器人控制器应用与控制程序编写，机器人驱动和伺服系统分类、特点与应用，视觉、触觉、嗅觉与听觉等信息识别与处理技术掌握与应用，人工智能技术分类及主要技术原理与应用掌握，最新国内外机器人技术的前沿进展与发展趋势等。

Course Description:

The robot technology is a professional module lesson in mechanical engineering discipline. The study of this course is to analyze the robot theory, principles, and major issues, including the composition and classification of the robot system , modeling and analysis of kinematics model and dynamics model, application of the trajectory and force control method, using robot controller and writing the control program, classification, characteristics and applications of the robot drive and servo system ,mastery and application of the technology to identify and deal with visual, tactile, olfactory and auditory information,  mastering classification and the main technical principles and application of artificial intelligence technology, the latest domestic and foreign forefront of development of robot technology and trends.

撰写人：姚智慧                                       审核人：彭高亮
机械动力学课程中英文简介

课程编码：SC08102900
课程名称：机械动力学
课程英文名称：DYNAMICS  OF   MACHINERY
总学时：32
学分：2.0
课程简介： 

 机械动力学课程讲解机械振动和机械系统动力学的基本理论、基本知识,包含单自由度机械振动系统建模、求解和特征分析，多自由度机械振动系统建模、求解和特征分析，连续体系统建模、求解，多刚体系统动力学建模，同时包含弹性机械系统建模的KED方法、有限元法的应用、典型机械系统的建模以及ADAMS软件的使用等专题。
Course Description：

The main contents of this course are as following: presenting the basic principles of engineering vibrations and dynamics analysis of mechanical systems in order to advance the students’ knowledge and skill in engineering problem solving of practical mechanical dynamics problems. It mainly includes the modeling and solving of the single-degree-freedom system, multiple degree-of-freedom system and continuous system, analyzing of characteristics of the mechanical vibration system, the dynamics of rigid multi-body system, and other special topics such as the KED method of the elastic mechanic system, application of the finite element method, modeling of the typical mechanical system and use of the ADAMS software, etc.

大纲撰写人：兰朋                                     大纲审核人：薛渊
机械动态设计课程中英文简介

课程编码：SE08108900
课程中文名称：机械动态设计

课程英文名称：Mechanical Dynamic Design 

总学时：32   

学分：2.0 
课程简介：
本门课是机械设计制造及其自动化专业的选修课，以机械装备的动态性能为研究对象。主要内容包括振动分析基础，机械装备中的受迫振动，动态性能测试与分析，动力学模型的建立，动力学分析软件及其应用。同时开设了机械系统动态性能实验。
Course Description:
This course is an elective course of Department of Mechanical Manufacturing and Automation. Its research object is dynamic performance of machine equipments. The contents of this course mainly include basis of vibration analysis, forces vibrations of machine equipments, testing and analyzing of dynamic performance, establishing of the dynamic model, the dynamic analysis software and its application. Simultaneously, an experiment class on dynamic performance of machine systems can be achieved.

撰写人： 张庆春                                      审核人：杨晓冬
机械工程测试技术基础Ⅰ课程中英文简介

课程编号：SC08100810
课程中文名称：机械工程测试技术基础I

课程英文名称：Testing Technology of Mechanical Engineering I
总学时：36   

学分：2.0
课程简介：

本课程主要讲授测试技术在机械工程领域应用的相关基本理论和基本知识；讲授测试装置的基本构成及对测试装置的基本要求；讲授机械工程测试技术中常用的传感器原理、二次仪表电路、应用范围、使用方法及选用原则；讲授信号处理的常用基本方法及出现的问题；介绍几种典型机械工程参量的测量方法等。结合实验教学，加深学生对基本理论的理解，培养学生解决实际工程问题的能力。
具体内容包括：信号及其描述；测试装置的基本特性；机械工程测试中常用的传感器，        测试系统的中间转换电路及装置；数据的显示、记录与存储，数字信号处理的基本步骤；信号数字化出现的问题；位移、力、振等常用参量的测量等。

Course Description:

This course introduce the basic theories and basic knowledge of the applying of mechanical engineering testing technique realm; the basic composing of the testing device and the basic request of the device; the principle of common sensor used in the mechanical engineering testing technology, electric circuit, application, the method and principle of using; the common method of signal processing and the problem appeared, some measuring method of typical mechanical engineering parameters, etc. Combine to experiment teaching, deepen the student's comprehension to the basic theories, foster the ability that students resolves the actual engineering problem.

The concrete contents include: signal and its description; basic characteristic of test equipment; the sensor in common use in the mechanical engineering test, the conversion electric circuit and device; the data display, record and saving; basic step that numerical signal processing; some problems that signal turn to data; the measurement of some parameters such as displacement, force and libration etc. 
撰写人：邵东向                                       审核人：杨晓冬
机械工程测试技术基础Ⅱ课程中英文简介

课程编号：SC08100820
课程中文名称：机械工程测试技术基础II

课程英文名称：Testing Technology of Mechanical Engineering II
总学时：40  

学分：2.5

课程简介：

本课程主要讲授测试技术在机械工程领域应用的相关基本理论和基本知识；讲授测试装置的基本构成及对测试装置的基本要求；讲授机械工程测试技术中常用的传感器原理、二次仪表电路、应用范围、使用方法及选用原则；讲授信号处理的常用基本方法及出现的问题；介绍几种典型机械工程参量的测量方法等。结合实验教学，加深学生对基本理论的理解，培养学生解决实际工程问题的能力。
具体内容包括：信号及其描述；测试装置的基本特性；机械工程测试中常用的传感器，        测试系统的中间转换电路及装置；数据的显示、记录与存储，数字信号处理的基本步骤；信号数字化出现的问题；位移、力、振等常用参量的测量等。

Course Description:

This course introduce the basic theories and basic knowledge of the applying of mechanical engineering testing technique realm; the basic composing of the testing device and the basic request of the device; the principle of common sensor used in the mechanical engineering testing technology, electric circuit, application, the method and principle of using; the common method of signal processing and the problem appeared, some measuring method of typical mechanical engineering parameters, etc. Combine to experiment teaching, deepen the student's comprehension to the basic theories, foster the ability that students resolves the actual engineering problem.

The concrete contents include: signal and its description; basic characteristic of test equipment; the sensor in common use in the mechanical engineering test, the conversion electric circuit and device; the data display, record and saving; basic step that numerical signal processing; some problems that signal turn to data; the measurement of some parameters such as displacement, force and libration etc. 
撰写人：                                       审核人：
机械机构创新设计及应用课程中英文简介

课程编码： SC08101900
课程中文名称：机械机构创新设计及应用
课程英文名称：Innovative Design and Application of Mechanism

总学时：32   

学分：2.0
课程简介： 

本课程主要讲授机构的类型、特点、运动规律，机构的运动变换，复合运动机构；机构的变异设计、机构的组合设计、机构的再生设计三种创新设计方法；调节机构、测微放大机构、移位性操作机构、生产性作业操作机构、方向性和防护性机构的工作原理、设计方法、设计实例；柔顺机构的基本原理和分析方法、柔性铰链的类型与设计、柔顺机构在精密微动工作台中的应用；机械机构常用零部件结构设计及设计禁忌、机构的精度补偿；机构的综合应用实例。

Course Description:

This course includes the following aspects: the types, characteristic and motion rule of mechanism, the mechanism’s motion transformation, compound motion mechanism; three innovative design method of mechanism contains variant design, combinatorial design and regenerative design; working principle, design method and design examples of governing mechanism, displacement magnifying mechanism, shift operation mechanism, production operation mechanism, direction and protective mechanism; the operating principle and analysis method of compliant mechanism, types and design of flexible hinge, the application of compliant mechanism in micro displacement worktable; the structural design and design taboo of common components in mechanical mechanism, accuracy compensation of mechanism; examples of the mechanism’s comprehensive application. 

撰写人：刘军考                                       审核人：彭高亮
机械加工新技术课程简介

课程编号：SE08109200
课程中文名称：机械加工新技术

课程英文名称：New Technology of Mechanical Machining
总学时：32   

学分：2

课程简介：

本课程的第1部分主要讲授现代机械加工（切削与磨削）新方法与新技术的概念、原理、应用及发展前景。主要包括：高速与超高速切削技术、干式切削技术、硬态切削技术、振动切削与振动磨削技术、磨削加工新技术、加热辅助切削与低温切削技术、特殊机械加工方法、高能束（三束）加工与高压水射流加工技术以及复合加工技术等新技术；课程的第2部分介绍5种工程新材料（不锈钢、高温合金、钛合金、陶瓷及复合材料）的机械加工技术，包括材料的牌号、物理力学性能、切削加工性能与特点、加工方法、刀具材料的选择、刀具合理几何参数选择及合理切削用量选择等。
Course Description:

The first part of this course introduces you to foundational knowledge of the new technology and new method of modern mechanical machining. Main topics include technology of high speed and super high speed turning, technology of dry turning, technology of hard turning, technology of vibration cutting and vibration grinding, new technology of grinding, technology of heating assisted cutting and cryogenic machining, special technology of mechanical machining, processing technology of high energy density beam and water jet and compound machining technology；The other part of this course deals with the mechanical machining method of five kinds of new engineering materials including rust-resisting steel, high-temperature alloy, titanium alloy, ceramics and composite material. Topics include brand of materials, physical and mechanical property, property and feature of turning, machining method, choice of tool materials, choice of tool geometry and choice of turning parameter.
撰写人：  高胜东                                     审核人：杨晓冬
机械结构分析基础课程中英文简介

课程编号：SC08103100
课程中文名称：机械结构分析基础
课程英文名称：Fundamentals OF STRUCTURAL ANALYSYS OF MACHINERY
总学时：32

学分：2.0
课程简介：

本课程主要讲授结构力学和结构分析有限元法的基本原理和方法；主要包含结构组成规则和结构的几何分析，静定结构的内力分析，位移计算，力法和位移法分析超静定结构，结构有限元法的基础知识、基本理论，有限元法进行结构静力和动力分析的步骤，梁杆和板壳单元方程，通用结构有限元分析软件的使用。

Course Description:
The main contents of this course are as following: presenting the fundamental principle and method of the structural mechanics and the finite element method of the structural analyzing in order to advance the students’ knowledge and skill in engineering problem solving of practical mechanical structure problems. It mainly includes the forming principle and geometrical analyzing of structure, internal force analyzing of determinate structure, computation of the displacement, analyzing of redundant structure with stress and displacement method, fundamental knowledge of finite element method, procedure of structural static and dynamic analysis with finite element method, finite element method equations of the link, beam, plate and shell, and the use of some mechanical simulation software based on finite element method.
大纲撰写人：兰朋                                        大纲审核人：薛渊
机械结构有限元分析课程中英文简介

课程编号：SE08109000
课程中文名称：机械结构有限元分析

课程英文名称：Finite Element Method of Mechanical Structure
总学时：32   

学分：2.0
课程简介： 

本课主要讲授有限元法的基本概念、思路和发展过程，有限元法的应用领域，单元特性矩阵的导出方法以及常用单元的类型；有限元方法中所用弹性力学的基本方程式；建立计算模型、局部坐标系中杆单元的刚度矩阵、坐标变换、统一坐标系中杆单元的刚度矩阵和总刚阵的组集方法；平面问题中矩形板单元的刚度矩阵、平面高次板单元的刚度矩阵、平面等参数单元的刚度矩阵的导出，结构总刚阵的特点和组集方法，边界条件处理；薄板弯曲问题中三角形薄板单元的有限元法，板和梁单元的组合问题和坐标变换；轴对称问题中弹性力学基本方程式、三角形截面形状单元的刚度矩阵、轴对称问题的载荷移置、轴对称问题的有限元解法；四面体单元的刚度矩阵和六面体单元的刚度矩阵以及三维等参数单元的导出；利用有限元法求解结构的动态特性（模态和振型）；简单介绍ANSYS有限元软件的使用，包括建模、边界条件处理等电。
Course Description:

This course mainly teaches that the finite element’s basic conception, idea and development, then introducing which fields is applied to this method and deducing method about element property matrix and the commonly element type. The basic equation in elastic mechanics is recommended in this lessen. How to build up the model, rigid matrix, coordinate transform of the beam element in the part coordinate system and these in uniform coordinate system and total rigid matrix’ set method is explained. And the deduction of rigid matrix of rectangle plate element and of plate high-level plate element and the equal parameter element in plane question, and the  characteristic of structure total rigid matrix , set method and boundary condition treatment will be introduced. The triangle sheet metal element in bend question, the combination problem between plate and beam and coordinate transform; the basic equation of elastic mechanics in axis symmetry question, rigid matrix of triangle section element, loading displacement in axis symmetry question and the FEM solution in axis symmetry question; tetrahedron and hexahedron’s rigid matrix as well as the equal parameter element in three-dimensional space; dynamic property of structure (mode shape) is explained particularly. The lessen will brief introduction ANSYS software, including modeling and treatment with boundary condition etc.

撰写人： 刘亚忠                                      审核人：杨晓冬
机械可靠性设计与分析课程中英文简介

课程编码：SE08110800
课程中文名称：机械可靠性设计与分析

课程英文名称：Mechanical Reliability Design and Analysis
总学时：32  
学分：2.0
课程简介： 

机械可靠性设计与分析是将概率论和数理统计应用于工程设计，解决传统设计所不能处理的一些问题，从而提高产品的设计质量，降低产品的成本。课程内容包括：机械可靠性设计原理与方法；可靠性设计数据的获得与分析；机构可靠性分析及机械零部件的可靠性设计；机械可靠性优化设计；机械系统可靠性模型及可靠性分配和预计；故障树分析；可靠性试验及可靠性评估；可修复系统可靠性设计等。本课程的学习，可为学生从事可靠性设计奠定良好的基础。
Course Description：

Reliability Design and Analysis of Machine applies probability theory and mathematical statistics to engineering design, in order to solve some of the problems with which the traditional design can not handle, to improve design quality of product, and to reduce the product cost. The course content includes:  Principles and methods of machine reliability design; Getting and analyzing the data of reliability design; Analysis on reliability of mechanisms and reliability design of mechanical components; Reliability optimization design of machine; Models for mechanical system reliability and allocation and prediction of reliability; Fault tree analysis; Reliability tests and reliability evaluation; Reliability design of the repairable system etc. Learning this course could establish a good foundation for students to further pursue reliability design.
撰写人：王瑜                                       审核人：林琳
机械设计制造及其自动化专业导论课程中英文简介

课程编码：SC08100100
课程名称：机械设计制造及其自动化专业导论
课程英文名称：Special Field Introduction of Mechanical Manufacturing, Design and its Automation
总学时：18
学分：1.0
课程简介

机械设计制造及其自动化专业导论是机械设计制造及其自动化专业入门导向的必修课程。主要讲授机械设计制造及其自动化专业及其支撑学科的国内外发展历史、现状、动态，包括标志性成果、重要事件、人物，目前热点科学问题和知名研究机构，所面向行业、知名企业等；机械设计制造及其自动化专业的知识领域、知识单元、课程体系和实践教学体系；我校机械设计制造及其自动化专业的历史沿革、培养目标与能力要求、课程体系设置及主要课程、专业教学资源（包括师资、科研机构与研究方向、实验教学条件、创新及实践基地等）。通过本课程的学习，使学生能结合自己的爱好进一步明确自己的发展方向，规划好大学的学习生活。

Course Description：

The Introduction of Mechanical Design and Manufacturing and Its Automation is a required course about the major of Mechanical Manufacturing and Automation. The main contents of the course are as follows. Firstly, the course introduces the history, current status and movement of the major of Mechanical Engineering and related disciplines. The details of the course including the iconic achievements, important events and people, hot scientific issues, the well-known research institutes, related industry and well-known enterprises. Secondly, the course introduces the fields of knowledge, curriculum system and practice teaching system of the major. Thirdly, the course introduces the history, talent-training goals, capacity requirements, curriculum system settings and main courses of the major in our school. Also the course introduces the teaching resources, including teaching staffs, research institutes and research directions, experimental teaching conditions, innovation and practice base. Students can combine their hobby to further clarify the direction of their own development and make a better plan of their college life by learnin g this course.

撰写人：薛渊                                      审核人：薛渊
机械数字化设计与仿真课程中英文简介

课程编码：SC08104300
课程中文名称：机械数字化设计与仿真

课程英文名称：Machine digital design and simulation
总学时：30  
学分：1.5
课程简介：

本课程是机械设计制造及其自动化专业的一门专业课，主要研究机械数字化设计与仿真技术的基本方法、设计与规划、运动学与动力学仿真以及数字化加工技术。通过本门课程的学习将使学生掌握运用数字化设计与仿真工具进行计算机辅助设计、算机辅助工程分析和计算机辅助制造，为后续课程的学习打下良好的基础。

Course Description：

This is the professional course for students majored in mechanical design, manufacturing and automation. This course mainly contains the basic method, design and planning, kinematics and dynamics simulation and digital manufacturing technology of the machine digital design and simulation technology. Through learning this course, students will master computer aided design, computer aided engineering analysis and computer aided manufacturing using the digital design and simulation tools. In addition, this course will be useful and essential for further study.

撰写人：于红英                                       审核人：林琳
机械系统传动技术课程中英文简介

课程编码：SC08104100
课程中文名称：机械系统传动技术

课程英文名称：Mechanical Systems Transmission Technology

总学时： 32

学分： 2.0
课程简介：
本课程是一门拓宽机械设计制造及其自动化专业知识面，掌握机械系统传动技术基本知识、机械系统传动装置设计方法和适用范围，培养学生对所学知识的综合运用能力及在相关技术领域从事工作和研究的能力和创新意识的专业课。其主要内容是：机械传动系统基本原理；齿轮传动；杆传动；凸轮和间歇运动机构；无级变速传动；联轴器、离合器、制动器；液压传动；气压传动。
Course Description：

This course addresses the relevant subjects involved in mechanical system transmission technology. It includes the following aspects: the fundamental principle of mechanical transmission system, gear transmission, linking-bar transmission, cam and  Intermittent Motion Mechanism, flexible transmission, screw transmission, friction wheel transmission and, the continuously variable transmission, coupling, clutch, and braking, hydraulic transmission, pneumatic transmission. 
撰写人：姜洪源                                    审核人：林琳
机械系统机构设计与结构设计课程中英文简介

课程编码：SC08104000
课程中文名称：机械系统机构设计与结构设计
课程英文名称：Mechanism Design and Structure Design for Mechanical System
总学时：36   

学分：2.0
课程简介： 

在本科生学完《机械原理》《机械设计》课程基础上，进一步结合机械系统实际设计与机械加工、装配、调试、虚拟实验设计等工程实际经验与问题，主要讲授机械系统中的平面/空间机构分类、方案设计、常用机构设计及设计方法、结构设计要素、谐波传动/行星传动等传动零部件以及各种轴系结构设计、机座设计以及机械系统设计实例（如工业机器人操作臂、模块化组合式机器人系统等）内容。
Course Description：

On the basis of undergraduate students completing two courses of mechanical design and machine theory, this course further combines the practical experience and problems of the mechanical systems design, machining, assembly, adjustment, virtual experiment design and so on. It mainly introduces mechanical systems categories in the plane / space structures, program design, common mechanism design and design methods, main structures design elements, transmission parts used in harmonic drive / planetary drive and other drive forms, as well as various shaft structural design, base design and some mechanical system design examples (such as the operating arm of industrial robots, modular robot system with combined types, etc).

撰写人：吴伟国                                       审核人：林琳
机械系统设计课程中英文简介

课程编码： SC08101700

课程中文名称：机械系统设计
课程英文名称：Mechanical System Design

总学时：32   

学分：  2.0
课程简介： 

《机械系统设计》是机械设计制造及其自动化专业的骨干课之一，是机电学院本科的必修专业课。课程始终贯穿着“全面介绍和重点深入”以及“现状评述和发展简介”这两个宗旨，从系统的观点出发，较全面地叙述了机械系统的组成、功能原理、应用条件、特点以及它们的设计方法和一般要求。全书共分九章，包括绪论、机械系统总体设计、执行系统设计、传动系统设计、支承系统设计、控制系统设计、操纵系统和安全系统设计、润滑系统及工艺过程冷却、价值分析及系统设计方案评价简介。所用教材是21世纪高等学校机械类及相关专业本科生的基本教材。
Course Description：

“Mechanical system design”is one of the key lessons on  machinery design making and automation'，which is compulsory specialized course of the electromechanical institute's undergraduate course. The concept of "introduce entirely and deepen important point "and" the current situation comment and develop brief introduction" runs through this course all the time. The course, at systematic view, has narrated the composition of the mechanical system, function principle, application conditions, characteristic, design methods and general requirement in an all-round way. The purpose is to train student to design mechanical system of general product equipment independently. The book is divided into nine chapters altogether: the introduction, the design of the mechanical system, the design of the executive system, the design of the transmission, the design of the supporting system, the design of the control system, the design of operation and security system, lubricating system and craft course cool, value analysis and brief introduction of systematic plan of design. The teaching book used in this course is the basic teaching material for the mechanical education and the related majors in the 21st century.

撰写人：侯珍秀                                       审核人：彭高亮
机械系统自动控制技术课程中英文简介

课程编码：SC08103900
课程中文名称： 机械系统自动控制技术

课程英文名称：Automatic Control Technology for Mechanical System
总学时：36   
学分：2.0
课程简介：

本课程主要考虑机械设计方向的技术、教育特征和国家的人才需求，以机械设计专业本科高年级学生为对象。以机械设计为基础，侧重于机械系统能量转化中系统控制、监控、通讯以及振动等问题的分析，结合自动控制及自动化最新的研究成果，对机械系统自动控制进行深入浅出的论述。本课程主要由以下内容构成：机械系统数学建模基础、控制系统响应与稳定性分析、机械系统常见控制技术、数字交流伺服技术与应用、数控技术基础以及自动化检测与监控技术。
Course Description：

This course is designed for junior students who major in mechanical design, considering the technology & education characteristics of mechanical design, and nation’s demand for talents in this area. It is designed on the basis of mechanical design, and is focused on the analysis of the control, monitoring, communication and vibration problem of the mechanical system in energy conversion process. Mainly, it discusses the automatic control of the mechanical system, referring to the latest achievements of the automatic control theory and technology, making complicated subjects understandable to the students. The course consists of the following subjects: essentials of mechanical system mathematical modeling, analysis of control system response and stability, common control technology for mechanical system, digital AC servo technology & application, essentials of numerical control technology, and automatic detection & monitoring.

撰写人：郝明晖                                        审核人：林琳
机械优化设计课程中英文简介

课程编号：SE08112200
课程名称：机械优化设计

课程英文名称：OPTIMAL DESIGN OF MACHINE

总学时：16   

学分：1.0
课程简介：

机械优化设计课程的目的是使学生树立优化设计的思想，掌握优化设计的基本概念和基本方法，获得解决机械优化设计问题的基本能力，为将来从事机械优化设计及其它相关工作奠定一定的基础。

本课程的主要内容包括以下几个方面：第一部分是优化设计的基本概念和相关的数学基础，主要包括机械优化设计的数学模型和基本解法等优化问题的基本概念以及方向导数、梯度、凸规划、等式和不等式约束的极值条件等优化方法的数学基础知识。第二部分讲述一维搜索方法的基本内容。第三部分主要讲述几种典型的无约束优化方法，主要包括梯度法、牛顿型方法、DFP方法、鲍威尔法等。第四部分主要讲述约束优化方法，主要包括随机方向法、复合形法、惩罚函数法等。第五部分将结合前面的各种优化方法讲解机械优化设计几个具体的实例。

Course Description: 

The course aim is to make students build up the idea of optimal design, master the basic concept and method of optimal design and obtain the ability to solve optimal problem of machine, which makes the basement for engaging in mechanical optimal design and other related work. 

The course includes the following sections. The first section is the basic concepts and related mathematics fundamentals for optimal design. Mathematics models as well as basic solving methods and concepts will be involved in this section. Also some fundamental knowledge in mathematics, such as directional derivative, gradient, convex program, extremum conditions for equality and inequality constraints, are also included in the first section. The second section will narrate the one-dimension searching methods. The third section will teach students some typical unconstrained optimal methods, such as gradient method, Newton method, Powell method, and so on. The fourth section is the constrained optimal methods, which involves with randomized-direction method, composted-graphics method, punishment function method, and so on. According to the optimal method, the fifth section will present some typical examples on optimal design of machine. 

撰写人： 白清顺                                      审核人：杨晓冬
机械振动课程中英文简介

课程编码：SE08110900
课程中文名称： 机械振动

课程英文名称：Mechanical vibration 
总学时：32   
学分：2.0
课程简介：
本课程是机械设计及理论的一门重要的专业基础课，其主要讲授机械系统振动的基本理论与分析方法，机械系统振动设计及其控制技术应用。通过这门课程的学习，将使学生掌握机械系统振动的基本理论和基本分析方法，学会对机械系统的振动特性进行分析和设计，初步掌握机械系统振动控制方法与技术，并将培养学生对机械设计制造和振动控制技术等知识的综合运用能力，为后续课程的学习奠定机械系统振动设计分析方法和控制技术方面的基础。

Course Description：

This course is an important professional basic course of the mechanical design and theory. This course mainly contains the basic theory and analysis method for the mechanical system vibration, mechanical system vibration design and control technology applications. Through learning this course, students will master the basic theory and basic analysis method of mechanical vibration system vibration, and have the ability to analysis and design the vibration characteristics of the mechanical system. They can also initially master the mechanical system vibration control methods and techniques, and will have the comprehensive ability to use knowledge of the mechanical design and manufacturing and vibration control technology. In addition, this course will be useful and essential for further study to lay the basis of the mechanical system vibration design and analysis methods, and control technology.
撰写人：陈照波                                    审核人：林琳
机械振动基础课程中英文简介

课程编号：SC08101800

课程名称：机械振动基础

课程英文名称：Mechanical Vibration Foundation

总学时： 32

学  分：2.0
课程简介：

本课程主要讲授机械振动的基本理论、原则和主要途径的相关内容，包括机械振动的基本概念、振动系统分类、振动形式的分类、工程实际中的振动问题、离散系统各元件特征；单自由度系统的自由振动、单自由度系统的强迫振动；二自由度系统概述、二自由度系统运动微分方程的建立、二自由度系统的自由振动、二自由度系统的强迫振动；多自由度系统概述、多自由度系统运动微分方程的建立、固有频率与振型、无阻尼多自由度系统的模态分析、无阻尼多自由度系统的响应计算、有阻尼多自由系统的模态分析；弦的振动、杆的振动、圆轴的扭转振动、梁的弯曲振动、有限元法及其应用；振动测试的基本概念、振动传感器测量系统、常用振动测试仪器及其应用、振动激振设备和激振技术、振动激振设备和激振技术以及旋转机械的振动测试。

Course Description:

This course addresses the relevant subjects involved in basic theories of mechanical vibration, principles and relevant main methods. It includes the following aspects: the fundamental concept of mechanical vibration, the general classification, vibration problems in the engineering practice, the element characteristics of a discrete system;  free vibration of a single degree of freedom system, forced vibration of a single degree of freedom system; overview of a two degrees of freedom system, motion differential equation, free vibration of a two degrees of freedom system, forced vibration of a two degrees of freedom system; overview of the multi degrees of freedom system, motion differential equation of the multi degrees of freedom system, natural frequency and vibration mode, multi degree of freedom system modal analysis without damping,, response calculation of multi degree of freedom system without damping, modal analysis of multi degree of freedom system with damping; vibration of string, rod vibration, circular shaft torsional vibration, beam bending vibration, finite element method and its application; the basic concept of vibration testing, vibration sensor measuring system, commonly used vibration testing instrument and its application, vibration excitation equipment and vibration technology, vibration excitation equipment, vibration technology and rotating mechanical vibration test.
撰写人：谢涛                                       审核人：彭高亮
机械制造技术基础Ⅰ课程中英文简介

课程编号：SC08100710
课程名称： 机械制造技术基础Ⅰ
英文名称： Fundamentals of Machinery Manufacturing Technology Ⅰ
总学时： 60   
学  分： 3.5
课程简介： 

“机械制造技术基础”是机械工程类专业的技术基础课程之一。本课程根据专业的发展主要讲授必备的专业基础知识点，包括机械制造过程的基础知识、金属切削原理、金属切削刀具基础、机床夹具设计原理、机械加工质量的影响因素分析及其控制、机械加工工艺规程设计、机器的装配工艺等。
Course Description

The “Fundamentals of Machinery Manufacturing Technology” is one of the technical basis courses for the undergraduate students majoring in mechanical engineering. It addresses the necessary professional knowledge on the basis of the development of the manufacturing technology, involving the fundamentals of machining processes, the principle of metal-cutting technology and metal-cutting tools, the design principle of machine tool clamp, the analysis of factors influencing the machining quality and the control approaches, the design of machining process planning, the assembly technology of machine, etc. 

撰写人：李旦                                      审核人：杨晓冬
机械制造技术基础Ⅱ课程中英文简介

课程编号：SC08100720
课程中文名称：机械制造技术基础Ⅱ

课程英文名称：Fundamentals of Machinery Manufacturing Technology Ⅱ
总学时：50    
学分：3
课程简介： 

“机械制造技术基础”是机械工程类专业的主干课程之一。本课程根据专业的发展主要讲授必备的专业基础知识点，包括机械制造过程的基础知识、切削与磨削加工原理、刀具、机床夹具设计原理、机械加工质量的影响因素分析及其控制、机械加工工艺规程设计、机器的装配工艺等。

Course Description:

The Fundamentals of Machinery Manufacturing Technology is one of main courses for the mechanical engineering study. It outlines the development of machining techniques and basic concepts of machining processes, cutting and grinding operations, cutting tools, jigs and fixtures design, machining quality control, process planning process and machine assembly etc.
撰写人：施平                                      审核人：杨晓冬
机械制造装备设计Ⅰ课程中英文简介

课程编号：SC08101110
课程中文名称：机械制造装备设计I
课程英文名称：Design of Machinery Manufacturing Equipment I
总学时：40   

学分：2.5 

课程简介：

本课程是机械设计制造及其自动化专业的一门专业课，主要以金属切削机床为对象，系统地讲授机械制造装备设计相关的原理和方法。首先在设计思想层面上介绍机械制造装备设计的特点、方法、步骤和评价，培养学生建立机械制造装备设计的系列化、标准化、模块化等的现代化设计思想。其次通过分析机械制造装备中典型的加工装备，在整体上系统地介绍典型机械制造装备的用途、性能、运动、传动、布局和结构。最后系统地讲授金属切削机床设计的基本原理和方法。

Course Description:

This course is a professional course for the undergraduate students in major of mechanical design and manufacturing and automation. It addresses the relevant subjects involved in machinery manufacturing equipment design as the metal cutting machine tools. Firstly, from the view of design ideas, the features、methods、steps and evaluation of machinery manufacturing equipment design are introduced. It will focus on the modern design ideas of serialization, standardization and modularization, etc. In addition, The function, performance, motion, transmission, layout and structure of typical machining equipments among the machinery manufacturing equipments are systematically presented through the analysis of these equipments. Finally, the principles and methods of metal cutting machine tools design are introduced systematically.

撰写人：孙雅洲                                     审核人：杨晓冬
机械制造装备设计Ⅱ课程中英文简介

课程编号：SC08101120
课程中文名称：机械制造装备设计II
课程英文名称：Design of Machinery Manufacturing Equipment II
总学时：36   

学分：2.0
课程简介：

本课程是机械设计制造及其自动化专业的一门专业课，主要以金属切削机床为对象，系统地讲授机械制造装备设计相关的原理和方法。首先在设计思想层面上介绍机械制造装备设计的特点、方法、步骤和评价，培养学生建立机械制造装备设计的系列化、标准化、模块化等的现代化设计思想。其次通过分析机械制造装备中典型的加工装备，在整体上系统地介绍典型机械制造装备的用途、性能、运动、传动、布局和结构。最后系统地讲授金属切削机床设计的基本原理和方法。

Course Description:

This course is a professional course for the undergraduate students in major of mechanical design and manufacturing and automation. It addresses the relevant subjects involved in machinery manufacturing equipment design as the metal cutting machine tools. Firstly, from the view of design ideas, the features、methods、steps and evaluation of machinery manufacturing equipment design are introduced. It will focus on the modern design ideas of serialization, standardization and modularization, etc. In addition, The function, performance, motion, transmission, layout and structure of typical machining equipments among the machinery manufacturing equipments are systematically presented through the analysis of these equipments. Finally, the principles and methods of metal cutting machine tools design are introduced systematically.

撰写人： 孙雅洲                                   审核人：杨晓冬
计时仪器检测技术课程中英文简介

课程编号：SE08113600

课程名称：计时仪器检测技术

课程英文名称：Testing Technology for Time Instruments

总学时： 16

学  分：1.0
课程简介:

本课程主要讲授钟表检验仪器和检测技术的基本理论、基本方法和主要途径的相关内容，包括钟表检验仪器在钟表生产中的作用、钟表检验仪器的类型及发展方向；钟表检验仪器的主要组成部分和主要特点；钟表检验仪器中主要检测方法、频率、周期的测量方法和误差分析；机械手表精度的参数意义及表示、手表的测试位置、手表的振动周期和节拍、校表仪的组成部分、校表仪的工作原理、打点原理及比对原理；摆幅测量的意义、摆幅测量方法、 数字式和指针式摆幅仪的组成及工作原理；石英钟表组成部分及石英钟表零部件校验、石英谐振器电气特性、阻抗计测量法、传输法、Q值测量法、石英谐振器的温度特性、石英谐振器可靠性测试、集成电路测试、步进马达测试、石英手表的成品检验、石英钟表信号的拾取、检验石英钟表的校表仪。

Course Description:

This course addresses the relevant subjects involved in basic theories of watch testing equipment and testing technology, principles and relevant main methods. It includes the following aspects: the function of watch testing equipment in watch production, the type and developing direction of the watch testing equipment; major parts of the watch testing equipment and main features; detection methods used in watch testing equipment, measurement methods of frequency and cycle, the error analysis; parameter significance of the accuracy for the mechanical watches, the test position, the vibration period and beat, calibration instrument composition, working principle of the calibration instrument, dotting principle and matching principle; significance of the swing measuring, swing measurement methods, composition and working principle of the digital and pointer swing analyzer; quartz composition and quartz timepieces parts check, electrical characteristics of the quartz resonators, measuring methodsof the impedance meter, transmission method, the Q value measurements, temperature characteristics of quartz resonators, reliability testing, testing of the integrated circuit, stepper motor testing, quartz watches and the quartz timepieces signal pickup, calibration instrument of the quartz.
撰写人：单小彪                                       审核人：彭高亮
计时仪器原理与结构课程中英文简介

课程编号：SE08109700
课程名称：计时仪器原理与结构

课程英文名称：Principle and Structure of time Instrument

总学时： 28

学  分：1.5

课程简介:

本课程主要讲授机械计时仪器和电子计时仪器的基本原理，结构与设计计算，以及计时仪器在各个领域中的作用及新发展。机械计时仪器中摆轮游丝振动系统周期稳定性分析及振动系统的设计方法；叉瓦式擒纵机构的结构与工作原理，擒纵机构特性参数分析；钟表齿轮传动机构的特点，传动过程分析及传动系统的设计。钟表机构对发条的要求，发条结构及工作原理。电子计时仪器中石英谐振器的物理特性和电气特性，及石英谐振器的阻抗频率特性，石英晶体振荡器的组成及与工作原理，石英晶体振荡器的特性分析；石英电子钟表中机电能量转换原理，单相永磁步进电动机的特性分析及设计计算；无线控制授时技术（RCT）基础，长波授时信号的传播，微型接收天线的原理，时间信号的编码与调制解调，解码芯片的应用，RCT技术在计时仪器中的应用。

Course Description:

It is a course about the basic theory, structure design of mechanism and electron time instrument, and their effect and development in each field. Analysis of cycle stability of the vibration system of balance wheel and hairspring, and method of the design on vibration system about mechanism time instrument; structure and theory of system of speed controlling, and its analysis of speciality; analysis and design of system of the transmission of timekeeper gears; structure and theory of clockwork spring. Physics and electric speciality of quartz timekeeper, analysis of crystal surge ware，energy converting of mechanism to electron, analysis and design of single-phase forever-magnetism step-motor; basic of radio controlled technology, transmission of long-wave time code signal, theory of micro receiving antenna, time code and decoding, application of receive IC, application of radio controlled technology on time instrument.
撰写人：姚智慧                                       审核人：彭高亮
计时仪器造型艺术设计课程中英文简介

课程编号：SE08109900
课程名称：计时仪器造型艺术设计
课程英文名称：Plastic Arts Design of Time Instrument

总学时： 16

学  分：1.0
课程简介:

本课程主要讲授计时仪器造型设计在计时仪器领域应用的相关基本理论和基本知识；讲授计时仪器造型设计的发展历史及美学基础知识、形式美、技术美法则；讲授计时仪器造型的基本构造、基本构成、分类；讲授计时仪器的标志设计；讲授其他外观件设计以及计时仪器外观设计准则等。
Course Description：

This course mainly introduce the related basic theories and basic knowledge of plastic arts design of Time Instrument in the applying of Time Instrument realm; the development history of plastic arts design of Time Instrument and fundamental knowledge of art; the principles of formal beauty and technology beauty; the basic structure, composing and classification of plastic of Time Instrument; the logo design of Time Instrument; knowledge of exterior designs and the principles of exterior designs of Time Instrument.
撰写人：王晓溪                                       审核人：彭高亮
计时仪器制造技术课程中英文简介

课程编号：SE08109800
课程名称：计时仪器制造技术

课程英文名称：Manufacture Technology of Time Instrumentation 

总学时： 24

学  分：1.5

课程简介:

计时仪器制造技术课程的教学目的是使学生通过本课程学习，了解计时仪器加工制造技术的特征及应用，学会并掌握计时仪器制造技术的基本设计理念和方法以及生产加工工艺规程设计的基本理论知识，了解掌握计时仪器制造技术在实际生产加工中的作用及不断发展新方向。培养学生在实际生产中遇到问题会分析问题和解决问题的能力。主要讲授计时仪器制造技术的总体设计理论及设计方法，械计时仪器生产加工工艺的特点及工艺流程的设计应用，时仪器零部件加工特征、加工要求及加工方法，典型专业仪器设备的特殊性能、用途及使用方法，以及典型零件的加工工艺设计及应用。
Course Description：

The teaching aim of this course of Technology of Production of Keepingtime Instrument is to make the students to learn about the feature and application of production and processing of keepingtime instrument, and to know and master the idea of the basic principle and methods of the production techology of keepingtine instrument, and the basic knowledge of theory of production and processing desgin, and to learn about the role and new changing directions of the technology of production of keeptingtime instrument in the process of production, and to nurture the student ability of analyzing and solving problems in the real process of production. This course teaches the genearl idea and design methods of the technology of production of keepingtime instrument;  the features of mechanical keepingtime instrument and application of design process; the processing feature, processing requirement and processing methods of keepingtime instrument parts; the special ability, usage, and methods of keepingtime equipment; the design and application of typical part processing.

撰写人：何维民                                       审核人：彭高亮
计算机辅助工艺过程设计课程中英文简介
课程编码：SE08112300
课程中文名称：计算机辅助工艺过程设计

课程英文名称：Computer Aided Process Planning

总学时：16 
学分：1.0
课程简介：
本课主要讲授工艺过程计算机辅助设计的意义；CAPP的基本过程和基本问题；CAPP系统的类型；CAPP系统的发展方向。信息的描述；零件信息的描述。派生式CAPP和创成式CAPP工艺路线的生成。工序工艺设计中的加工余量的算法；工步工序尺寸及其公差的确定。CAPP系统设计步骤；CAPP专家系统设计。CAPP系统开发、应用、维护及产品化。工具型CAPP软件简介；系统地介绍开目CAPP。
Course Description：

This course instructs the significance of CAPP, the basic process and question of CAPP, the types of CAPP, orientation of CAPP development, the description of information, the process planning of derivable CAPP and creative CAPP, the arithmetic of machining allowance in process step, determine the process step dimension and tolerance, the design step of CAPP, the design of  CAPP expert system, the exploitation and application and maintenance and production of CAPP, the abstract of tool CAPP software, the systematic introduction of KAIMU CAPP. 

撰写人：王慧峰                                       审核人：杨晓冬
精密和超精密加工技术课程中英文简介

课程编号：SC08101300
课程名称：精密和超精密加工技术
课程英文名称：Precision and Ultraprecision Machining Technology

总学时：32   

学分：2.0
课程简介：

本课程主要讲授现代精密和超精密加工技术的相关内容，包括精密和超精密加工技术的重要性、技术发展现状及展望；超精密切削加工的基本规律，切削参数选择，加工表面质量的影响因素，金刚石刀具的性能、设计与制造；精密磨削技术，超硬砂轮磨削技术，超精密磨削技术，精密和超精密砂带磨削简介；精密研磨和抛光机理、工艺因素，采用新原理的研磨和抛光工艺方法；精密和超精密加工的机床设备，典型超精密机床简介，超精密机床的主要部件及关键技术；精密加工中长度、直线度、圆度的测量方法，激光测量技术；在线检测与误差补偿方法，微位移技术；精密和超精密加工的环境技术，空气环境和热环境，振动环境，噪声和其它环境，精密和超精密加工的环境要求及技术设施；半导体基片、光学非球面等典型零件的精密和超精密加工技术；微细加工技术的概念、加工机理及方法简介，纳米和纳米加工技术概述，微机械及微机电系统简介。

Course Description:

This course addresses the relevant subjects involved in precision and ultra precision machining technology. It includes the following aspects: the scope and the state of the art of  precision and ultra precision machining technology; the fundamental principle of ultra precision diamond turning, selection of cutting parameters, factors affecting machined surface quality, the design and fabrication of diamond cutting tools; precision grinding technology, grinding technology with super ha rd wheels, ultra precision grinding technology, introduction of precision and ultra precision abrasive belt grinding; mechanisms and processing parameters of precision lapping and polishing, novel lapping and polishing techniques; introduction of typical precision and ultra precision machine tools, the major components and key technology of ultra precision machine tools; techniques for the measurement of length, straightness and roundness in precision machining, laser interferometer-based measuring technique; on-line measuring and compensating technique, micro-feed technology; environmental technology for precision and ultra precision machining, the requirement for the environment in precision and ultra precision machining and relevant equipment;  precision and ultra precision machining technology for typical parts such as semi-conductor substrate and aspherical optics; introduction of the concept and machining mechanism of micro-machining and nano machining technology, and brief introduction of micro electromechanical systems (MEMS).
撰写人：高栋                                       审核人：杨晓冬
开放式智能加工系统课程中英文简介

课程编码：SE08112800
课程中文名称：开放式智能加工系统

课程英文名称：Open-Architecture Intelligent Manufacturing System

总学时：16   
学分：1.0
课程简介：
本课程主要讲授开放式智能加工控制系统的基本原理及其应用。首先简述智能控制产生的背景与发展，讨论开放数控和智能控制的定义、特点和智能控制的一般结构。然后分别讲授专家控制系统、模糊控制系统、神经网络控制系统、和学习控制系统的基本原理、典型结构及实现方法。最后介绍应用智能加工控制系统的若干示例。
Course Description:
This course introduces the basic concepts, principles, methodologies, and techniques of open-architecture intelligent manufacturing system. First part introduces the background, origin and development of open CNC and intelligent control, discuss the definitions and features of intelligent control as well as the general structure of intelligent controller. The second part investigates the functional mechanisms, typical structures, control properties for the various intelligent control systems that are the fuzzy control system, expert control system, neuro-control systems and learning control system. Finally, several manufacturing system examples that used the open-architecture intelligent control methods are introduced.    

撰写人：富宏亚                                       审核人：杨晓冬
快速原型制造技术课程中英文简介

课程编码：SE08112600
课程中文名称：快速原型制造技术

课程英文名称：Rapid Prototyping and Manufacturing

总学时：16   
学分：1.0
课程简介：
快速原型制造又称快速成形，是20世纪80年代出现的一种全新概念的制造技术，被认为是近年来制造技术领域的一次重大创新，是先进制造技术的前沿。该技术问世以来发展迅速，并在工程领域得到了广泛应用。它打破了传统的制造模式，利用离散/堆积的成形原理，无须任何工、模具，由CAD模型直接驱动，快速完成任意复杂形状的原型和零件，从而大大缩短了新产品开发的周期，极大增强了企业的市场竞争力。本课程主要讲授：（1）快速原型制造的概念及相关技术，快速成形技术的原理、特征、发展历史和应用；（2）快速成形技术的典型工艺(SLA、LOM、FDM、SLS)的工艺原理、典型设备、成型材料和工艺特点；（3）快速成形工艺的数据处理、快速成型技术中常用的文件格式、STL文件格式；（4）逆向工程技术的定义、工作流程，数据获取方法及设备、常用软件简介；（5）快速模具制造技术的概念和分类、基于RP的快速模具直接制造典型工艺方法、基于RP的快速模具间接制造典型工艺方法；（6）RE/RP/RT技术的集成原理、集成模式、不同领域的应用实例。课程内容突出知识性、综合性和学科的交叉性。
Course Description:
RPT is a brand-new manufacturing technology of concept that appeared at the eighties of the 20th century, and it is considered to be a great innovation in the field of manufacturing technology in recent years, it is the front of the advanced manufacturing technology. It has developed rapidly since this technology came out, and is used widely in the field of project. It breaks traditional manufacture mode,and takes the disperse / pile up principle of taking shape, without any mould, urged directly by CAD model, finishes prototype and part of the wanton complicated form fast, thus shortens the cycle for new product development greatly , strengthens greatly the ability of enterprises in market competition.
The main contents of the lesson are: (1)The concept , relevant technological principle ,characteristic , developing history and application of RP;(2) Craft principle, typical equipment, shaping material and craft characteristic of RP typical craft (SLA、LOM、FDM、SLS); (3) Data processing, commonly used file layout of the RPT, STL file layout; (4)Definition, workflow of reverse engineering, method of obtaining data, equipment, brief introduction of daily software; (5)Concept and classification of the RPT, indirectly and directly typical craft method of rapid mould manufacture based on RP;(6)Integrated principle, integrated mode, the application instances in different fields of RE/RP/RT. The course content outstands intellectual, comprehensive and the crossing of discipline. 
撰写人：杨晓冬                                       审核人：杨晓冬
摩擦学基础课程简介

课程编码：SE08114500
课程中文名称：摩擦学基础

课程英文名称：Tribological Basis

总学时：16
学分：1.0
课程简介：
摩擦表面与内部结构，摩擦表面性质，粗糙表面的接触，摩擦状态；润滑剂的作用与类型，润滑油密度，流体粘度，润滑油添加剂，润滑油、润滑脂和固体润滑剂的合理选用；摩擦的基本特性，摩擦理论，滑动摩擦，滚动摩擦，摩擦的其他问题；磨损概述，磨粒磨损，粘着磨损，疲劳磨损，腐蚀磨损，各磨损计算；摩擦磨损实验方法与装置，磨损量的测量方法，机械系统摩擦状态监测技术，零件磨损失效分析，摩擦副材料配伍，表面涂层技术。 
Course Description：
Fiction surface and internal structure, the properties of fiction surface, the contact of rough surface, friction state; the role and types of lubricant, the density of lubricating oil, fluid viscosity, lubricating oil additive, reasonable selection of lubricating oil, grease and solid lubricant; the basic characteristics of friction, friction theory, sliding friction, rolling friction and other problems of friction; the summary of wear, abrasive wear, adhesive wear, fatigue wear, corrosive wear and various of wear calculation; the experimental method and apparatus of friction and wear, measurement method of wear loss, friction state monitoring technology of mechanical system, parts wear failure analysis, friction pair material compatibility and surface coating technology．

撰写人：宋宝玉                                     审核人：林琳
纳米科学与技术课程中英文简介

课程编码： SE08113400
课程中文名称：纳米科学与技术

课程英文名称：Introduction to Nanoscience and Nanotechnology

总学时：16 

学分：1.0
课程简介：
本课程主要讲授纳米科学与技术的内涵、分类、纳米科技的基本知识及应用基础，如何正确理解和认识物质在纳米尺度的新现象、新规律，内容包括纳米材料、纳米结构与器件、纳米固体及力学性能；生物分子及相关器件、纳米生物材料、纳米生物传感技术；纳米光学、光子学、纳米电子学理论及器件；纳米材料或纳米结构的电学、光学及力学表征技术；纳米发电与纳米马达基本原理及应用、纳米生物机器人技术与应用、微米与纳米加工技术、纳米摩擦学理论及应用。

Course Description:

The course is mainly taught the characteristics, the basic theory, classification and application of nanoscience and nanotechnology, and how to understanding and realizing the new phenomenon and the new law of the material at the nano-scale. It includes the nanomaterials, nanostructures and devices, nano-solid and its mechanical properties. The biological molecules and related devices, nano-bio-materials, nano-bio-sensing technology are provided. The nano-optics, photonics, nano-electronics theory and devices are presented. The methods and basic technologies for characterizing the electrical, optical and mechanical properties of nanomaterials and nanostructures are introduced. In addition, the basic principles and applications of the electricity generator, nano motor, nano-bio-robotics are provided. The basic theory  and the application of micro and nano manufacturing and nano tribology are presented. 

撰写人：李隆球                                       审核人：彭高亮
纳米摩擦学与纳米测量技术课程中英文简介

课程编号：SE08113500
课程名称：纳米摩擦学与纳米测量技术

课程英文名称：Nanotribology and Nanomeasurement Technology 

总学时： 16

学  分：1.0
课程简介:

本课程作为机械设计制造及其自动化专业本科生的选修课，其目的是让学生系统全面地掌握纳米摩擦学与纳米测量技术的基础理论和专门知识，拓宽学生的知识，通过加强纳米尺度表面行为的物理现象的深入分析，并结合进国际上最新的研究成果，强化学生对基础理论知识的理解，培养学生科学研究和解决工程问题的辩证思维方法、勇于打破陈规的创新意识以及对工科数学分析、大学物理、理论力学、材料力学、机械工程材料等课程知识的综合运用能力，为从事机械工程领域的研究和工程问题解决打下基础。

Course Description:

This course as an elective course of mechanical engineering and automation professional students, the purpose is to let the students basic theory systematically and comprehensively grasp the nanotribology and nanometer measurement technology and specialized knowledge, broaden the students knowledge, through in-depth analysis of strengthening the nanoscale surface behavior of physical phenomena, and combined with the latest research results of International, strengthens the student to understand the knowledge of the basic theory, study of cultivating students' scientific and engineering problem solving the dialectical way of thinking, the courage to break with conventions of innovation and analysis of engineering mathematics, University Physics, theoretical mechanics, mechanics of materials, mechanical engineering material course knowledge, solve and lay the foundation for engaged in mechanical engineering research and engineering problems.

撰写人：赵学增                                       审核人：彭高亮
起重运输与工程机械检测技术课程中英文简介

课程编码：SC08103300

课程中文名称：起重运输与工程机械检测技术
课程英文名称：Elevating and Construction Machinery Measurements
总学时：36   
学分：2.0
课程简介：
本课程主要讲授起重运输与工程机械检测技术的基本理论和基础知识、起重运输与工程机械相关量的测试方法及其测试系统设计方法。主要包括起重运输与工程机械常用检测信号的描述及信号的分析处理方法，测试仪器仪表的一般特性描述，起重运输与工程机械检测技术中常用传感器原理、标定与选用原则，工程检测系统的设计原则与评价方法，起重运输与工程机械典型参量的测试方法及其在工程机械测试系统的典型应用。
Course Description:

The main contents of this course are as following: basic principle of elevating and construction machinery measurement, such as signal classification, signal processing, static and dynamic characteristics of instrument, method of signal conditioners and filters, basic theory of sensor, typical mechanical variable measurement for elevating and construction machinery, such as structure strain measurement, force measurement, vibration testing, etc., and their typical applications in automatic construction machinery testing system. 

大纲撰写人：白桦、刘曼兰                                大纲审核人：薛渊
气动技术应用概论课程中英文简介

课程编码： SE08110200

课程中文名称：气动技术应用概论

课程英文名称：Pneumatic Technology and its Applications 

总学时：18    

学分：1.0

课程简介：

本课程主要讲授气动技术的特点及其在各行各业中的应用实例。主要包括气动系统的构成及特点,气动技术的主要应用领域及应用实例，如气动技术在自动化生产线上的应用、气动技术在医疗卫生保健康复方面的应用、气动技术在轻工化工方面的应用、气动技术在航天国防军工等方面的应用等，课程还探讨了气动技术应用的前景及气动技术的广义应用领域的概念。
Course Description:

This course addresses the relevant subjects involved in characteristics of pneumatic technology and its applications. It includes the following aspects: the composition and type of pneumatic system, the application fields and application examples of pneumatic technology. The course gives the application examples, for example, the applications for automatic production line, medical rehabilitation, chemical industry, and defense industry etc. The more extensive application is discussed in this course. 

撰写人：包钢                                       审核人：姜洪洲
气动系统设计课程中英文简介

课程编码：SE08113900 

课程中文名称：气动系统设计

课程英文名称：The Design of Pneumatic Systems 

总学时：16      
学分：1.0

课程简介：
本课程主要讲授气动系统设计的基本理论和基本设计方法，包括气动系统的应用及优缺点，气动系统的组成及分类，常用气动元件的功能，气动驱动回路及其控制方法，全气动系统的梯形图设计法，基本动作系统的设计，应用系统的设计。继电器和PLC控制的气动系统的设计，气动系统的参数计算及元件选型等内容。
Course Description:

This course addresses the relevant subjects involved in fundamental theory and design method of pneumatic systems. It includes the following aspects: the applications and feature of pneumatic systems, the Composition and type, function of Typical pneumatic equipments, pneumatic driving circuit and its controlling method, the design method based on ladder diagram for all pneumatic systems, fundamental motion circuits design, applied circuits design, the design method for pneumatic system with relay and PLC, and the Parametric calculating and equipments selection.
撰写人： 包钢                                      审核人：姜洪洲
气压传动及控制课程中英文简介

课程编码：SC08102500

课程中文名称：气压传动及控制
课程英文名称：Pneumatic Transmission and Control

总学时：32     
学分：2.0

课程简介：
气压传动及控制课程是一门用以培养学生工业自动化技术中气动部分的原理、设计及使用等基本知识的技术基础课。本课程主要研究气动技术的基本理论知识；各类元件的原理、设计、选型及使用；气动基本回路的功用、组成和应用场合，了解国内外先进技术成果在机械设备中的应用。在教学过程中综合运用先修课程中所学到的有关知识与技能，结合各种实践教学环节，进行气动及工业自动化领域工程师所需的基本训练，为学生进一步学习有关专业课程和日后从事工业自动化设计工作打下基础。
Course Description:

The course of Pneumatics Transmission and Control is a basic technical course in which the principle, design and usage of pneumatics in industry automation are taught to the students. In this course, the students will learn the basic theory of pneumatic techniques, the principle, design, selection and usage of all kinds of components, the function, composition and the application of pneumatic basic circuits, and the domestic and international advanced technique’s application in the machine equipments. During the studying of the course, the related knowledge and skills learned before will be applied and combined with many practical opportunities, and the students will be trained with the basic skills which are necessary for an engineer in the pneumatics and industry automation fields. All of these will build a foundation for the further study of major courses and future design works in the industry automation.

撰写人：李军                                       审核人：姜洪洲
汽车车身制造技术课程中英文简介

课程编码：SE08111200
课程中文名称：汽车车身制造技术
课程英文名称：Automobile Body Manufacturing Technology
总学时：32 
学分：2.0
课程简介：

本课程主要讲授汽车车身结构与材料，包括车身结构类型，制造工艺对材料的要求和汽车材料的发展趋势；车身冲压成形工艺，包括冲压工艺概述与压力机，金属塑性变形理论，冲裁、弯曲、拉深、胀形、翻边，车身覆盖件冲压成形工艺；车身焊装工艺，包括工艺概述，焊装设备，焊装线；车身涂装工艺，包括涂装概论与涂料，漆前表面处理工艺，装饰工艺及装备，涂装工艺案例等。

Course Description:
The main contents of this course are as following: Car body structure and material, including the type of body structure, the material requirements of manufacturing process and the development trend of the automobile materials; Body stamping process, including press and overview of stamping technology, theory of metal plastic deformation, blanking, bend, drawing, flanging, body panel stamping process; Body welding process, including survey  of  process, welding equipment, welding line; Body coating process, including survey  of coating and painting, surface treatment process before painting, decoration technology and equipment, coating process cases, etc.
撰写人：邢忠文                             审核人：胡秀丽
汽车电器与电子技术课程中英文简介

课程编码：SC08104900
课程中文名称：汽车电器与电子技术

课程英文名称：Automobile Electrical and Electronic Technology

总学时：24    

学分：1.5

课程简介：

本课程主要讲授汽车电器和汽车电子控制技术的相关内容，包括汽车电器与电子控制系统分类；蓄电池的构造及工作原理；交流发电机构造、工作原理及特性；起动机的结构和工作原理；照明系统、仪表系统和汽车报警系统的组成和要求；汽车附属设备的组成和工作原理；设备总线路的原理图分析；汽车防滑控制系统和防抱死制动系统的组成；汽车电子控制制动力分配系统和安全气囊的工作原理；车载导航系统和车载网络技术的工作原理。

Course Description：

This course addresses the relevant subjects involved in automobile electrical and electronic technology. It includes the following aspects: automobile electrical and electronic control system classification, battery structure and working principle, AC generator structure, working principle and characteristic, starter structure and working principle, composition of lighting system, instrument system and car alarm system and their requirements, auto accessory equipment composition and working principle, analysis of circuit principle diagram, structure of automotive anti-skid control system and anti-lock braking system, working principle of power distribution system of automotive electronic control, airbag working principle, working principle of vehicle-mounted navigation system and vehicle-mounted network technology.

撰写人：胡秀丽                            审核人：胡秀丽
汽车发动机原理课程中英文简介

课程编码：SC08104500
课程中文名称：汽车发动机原理

课程英文名称：Principle of Automotive Engine
总学时：32    

学分：2.0
课程简介：

本课程是车辆工程专业的专业基础课，主要研究发动机的工作过程和性能指标，如动力性、经济性、排放性等；分析影响发动机性能指标的因素；找出提高发动机性能的途径。主要内容包括：工程热力学基础、发动机的性能指标、燃料和燃烧、发动机换气、汽油机混合气的形成与燃烧过程、柴油发动机混合气的形成与燃烧过程、发动机特性、发动机的排放与控制等。

Course Description：

This course is the specialty foundation course involved in vehicle engineering. The engine working process and its performance indexes are researched in the course, such as power performance, economic performance, emissions performance and so on. The influence factors on engine performance are analyzed. The way to improve the performance of engine should been found. It includes the following aspects: fundamentals of engineering thermodynamics, engine performances, fuel and combustion, engine ventilation, formation and combustion process of gasoline engine mixed gas, formation and combustion process of diesel engine mixed gas, engine characteristics, engine emissions and control, and so on.

撰写人：蔡志刚                               审核人：胡秀丽
汽车构造课程中英文简介

课程编码：SC08104400
课程中文名称：汽车构造

课程英文名称：Automobile Structure
总学时：48    

学分：3.0 
课程简介：

本课程通过对国产汽车几种实例进行结构和工作原理的分析，使学生深入而系统地掌握汽车结构的一般规律，以及各组成部件之间在结构和功能上的有机联系。主要讲授的内容包括汽车发动机、传动系统、行驶系统、转向系统、制动系统、车身、仪表、照明及附属装置等的构造和工作原理。此外还结合安全和排放法规的要求，讲授发动机有害排放物的控制等内容。
Course Description：

This course is to help students systematically master the general rules of automobile structure and the organic connections of the components in structure and function by analyzing the structures and operational principles of several domestic automobiles. It addresses the structures and operational principles of automobile engine, drive system, running gear system, steering system, braking system, automobile body, meters, lighting and accessory devices, etc. The course also addresses the control of noxious emissions of automobile engine according to safety and emissions regulations.

撰写人：韩秀琴                                  审核人：胡秀丽
汽车理论课程中英文简介

课程编码：SC08104600
课程中文名称：汽车理论
课程英文名称：Automobile Theory
总学时：48   

学分：3.0
课程简介：

本课程主要讲授与汽车动力学有关的汽车各主要使用性能，包括汽车的动力性指标、驱动力与行驶阻力、装有液力变矩器汽车的动力性、燃油经济性的评价指标、电动汽车的动力性计算、发动机功率的选择、传动系挡数与各挡传动比的选择、汽车的制动效能及其恒定性、制动时汽车的方向稳定性、前、后制动器制动力的比例关系、汽车操纵稳定性与悬架、转向系和传动系的关系、操纵稳定性的试验、汽车平顺性试验和数据处理、车辆的挂钩牵引力、牵引通过性计算、汽车通过性试验。

Course Description：

This course addresses the main technical performances related to vehicle dynamics. It includes automobile dynamic performance parameters, driving force and resistance, dynamic performance of the auto equipped with a hydraulic torque converter, fuel economy of evaluation indexes, dynamics calculation the electric auto, choice of engine power, choice of transmission block number and transmission ratio of each block, auto braking performance and its constant qualitative, direction stability of the automobile braking, proportion of the relationship of frictional braking force, relationship between vehicle steering stability and suspension, steering system and transmission, vehicle steering stability test, vehicle ride comfort test and data processing, vehicle peg traction, calculation of passing ability under traction, test of auto passing ability.

撰写人：胡秀丽                             审核人：胡秀丽
汽车排放与噪声控制课程中英文简介

课程编码：SE08111300
课程中文名称：汽车排放与噪声控制
课程英文名称：Engine Emission and Noise Control
总学时：32   

学分：2.0
课程简介：

本课程是车辆工程专业的专业课，对汽车排放和噪声控制进行了简介。内容包括：1.汽车有害排放物生成机理；排放污染物的净化措施；排放标准和试验规范及测试仪器等。2.声学理论基础；噪声测试方法及仪器；汽车噪声产生机理及特性；噪声源识别及分析；噪声控制方法等。通过本课程的学习，让学生能够掌握有害排放和噪声控制控制的基本概念、基本原理和基本方法，提高分析有害排放和噪声的思维能力和测试能力，使学生具备实际工作的能力与方法。
Course Description：

This course is the specialty foundation course involved in vehicle engineering and carried on a brief introduction to engine emission and noise control. The contents include: 1.the formation mechanism of automobile harmful emission, the purification measures of engine emission, the emission standard and experiment norm and testing instrument, and so on. 2.the acoustic theory basis, the noise testing method and instrument, the vehicle noise generation mechanism and characteristic, the noise source identification and analysis, the methods of noise control, and so on. Through the studying of this course, students can master the basic concepts, basic principles of control harmful emissions and noise and basic methods, improve the analysis of harmful emissions and noise of the thinking ability and test skills, to make the students have the ability and method of practical work.
撰写人：蔡志刚                                审核人：胡秀丽
汽车碰撞与安全课程中英文简介

课程编号：SE08114700
课程中文名称：汽车碰撞与安全
课程英文名称：Automotive Crash and Safety
总学时：16    

学分：1.0
课程简介：

本课程研究汽车的碰撞与安全问题，汽车碰撞试验与测试分析技术，汽车碰撞仿真基本理论与建模方法，乘员安全防护系统及汽车碰撞安全性设计方法等的相关内容，包括汽车安全问题、汽车碰撞事故分类及特征；汽车碰撞试验、电测量技术、试验用假人、图像运动分析技术；非线性有限元基本理论，多刚体动力学，汽车碰撞仿真建模和应用；安全带工作原理及试验方法，安全气囊技术，座椅及头枕；汽车碰撞安全性设计方法、碰撞吸能结构设计。

Course Description：

This course addresses the relevant subjects involved in automobile crash and safety, automobile crash experiment technology, simulation basic theory and modeling method of automobile crash, occupant safety protection system and safety design method of automobile crash. It includes the following aspects: automobile safety problems, classification and characteristics of automobile collision accident, auto crash experiment, electric measurement technology, experiment dummy, image motion analysis technology; basic theory of nonlinear finite element method, multi-rigid-body dynamics, modeling and application of auto crash simulation; principle and experiment method of seat belts, airbag technology, seats and head restraints; auto crash safety design method, collision energy absorption structure design.

撰写人：包军                                      审核人：胡秀丽
汽车设计课程中英文简介

课程编码：SC08104700
课程中文名称：汽车设计

课程英文名称：Automobile Design 
总学时：48   

学分：3.0
课程简介：

本课程系统地介绍了汽车设计理论与计算方法，包括整车及底盘各主要总成设计所需要的基本知识。其内容有汽车总体设计，离合器、变速器、万向传动轴、驱动桥、悬架、转向系和制动系统等各总成设计应满足的要求、结构方案分类与分析、主要参数及零部件载荷的确定、强度计算方法、主要结构元件分析、最新设计方法及其在汽车设计中的应用。同时还介绍了近年来在汽车设计中得到应用的最新技术成果。
Course Description：

This course systematically introduces automobile design theory and calculation method involved in basic knowledge of automobile and the main assembly design. It includes the following aspects: automobile overall design, various assembly design requirements and structure scheme analysis of the clutch, transmission, universal transmission shaft, drive axle, suspension, steering system, brake system and so on, the main parameters and load analysis of he various assembly design, strength calculation method, main structure element analysis, the latest design method and its application in automobile design, and the latest technical achievements applied in automobile design. 
撰写人：杨洪亮                              审核人：胡秀丽
汽车试验测试技术课程中英文简介

课程编码：SC08104800
课程中文名称：汽车试验测试技术

课程英文名称：Automotive Testing Technology
总学时：24    

学分：1.5
课程简介：

本课程是车辆工程专业课，主要讲授汽车试验测试技术的基础理论和基本技术，内容涉及汽车试验过程中测试系统组成的各个环节，主要包括汽车试验测试技术的基本概念和应用，信号及其分类；汽车测试系统的基本特性；测试系统常用传感器的原理、结构、测量电路与选用原则；测试信号的调理、传输及记录仪器的工作原理；测试数据的分析与处理；计算机测试系统以及典型汽车性能试验的原理、主要仪器设备、测量方法等内容。

Course Description：
This course is the specialty foundation course involved in vehicle engineering. This course mainly introduces the relevant subjects involved in basic theory and basic techniques of automotive testing technology. It relates to all aspects of the testing system in the automotive testing, including the following aspects: the fundamental principle and applications of automotive testing technology; signal and its classification; characteristics analysis of the testing system; principle, structure, measurement circuit and application method of the typical sensor in the testing system; signal conditioning, transmission and working principle recording instruments; measuring data analysis and processing; computer test system and the typical vehicle performance test principle, of the main equipments, measuring methods. 

撰写人：韩成顺                                       审核人：胡秀丽
数控技术课程中英文简介

课程编号：SC08101000
课程中文名称：数控技术

课程英文名称：NUMERICAL CONTROL TECHNOLOGY
总学时：36   

学分：2.0
课程简介：

本课程主要讲授数控加工的基本理论，程序编制技术，插补原理，数控装置，伺服驱动技术及数控检测技术等。具体为：第一章讲述数控技术的基本概念、基本原理和方法，数控机床的组成、分类。介绍数控技术的产生历史和发展趋势；第二章详细讲解数控程序编制的内容和方法，数控标准、指令代码、工艺基础，数控程编的数学处理和自动编程系统的基本原理。以实例介绍了数控车削、数控铣削和数控孔加工的程序编制；第三章重点分析数控插补原理（即数控加工轨迹控制的原理）：基准脉冲插补、数据采样插补及其各种插补功能的实现方法；第四章系统讲述计算机数控（CNC）装置的功能、硬件结构、软件结构，CNC装置接口，开关量控制及PLC在数控中的应用；第五章讲述数控驱动系统中检测装置在系统中应用和原理；第六章分析数控直、交流伺服驱动系统（以交流为主）的组成、功能、速度控制、位置控制的原理。

Course Description:

This course introduces the basic principles of NC machining, CNC programming, the theory of interpolation, CNC unit, and techniques about servo drive and measuring. The main content is as follows.

Chapter 1 includes the basic concepts, principles, composition, classification, methodologies about the CNC machining, introduces the background, origin and development trends of CNC technologies. Chapter 2 discusses the CNC programming process, includes the NC encoding system, criterion, CNC machining processes, mathematics for NC programming, and automatic programming, presents several programming examples for turning, milling, and hole-making.  Chapter 3 introduces the principle of interpolation(control of tool paths), functions and implementation about reference pulse interpolation and data sampling interpolation. Chapter 4 introduces the functions, hardware, software, interface, and PLC about CNC unit.Chapter 5 includes the principle and application about the NC drive system.Chapter 6 discusses the composition, function, speed control, position control of DC and AC servo drive system.

撰写人：富宏亚                                       审核人：杨晓冬
数字化设计与制造课程中英文简介

课程编号：SE08109300
课程名称：数字化设计与制造
课程英文名称：DIGITAL DESIGN AND MANUFACTURING

总学时：32   

学  分：2.0
课程简介：

数字化技术是现代制造技术的主要发展方向之一，《数字化设计与制造》是机械工程学科中专业课程。该课程主要介绍以下内容：现代制造技术的发展；数字化制造技术的发展；产品数字化建模技术；逆向工程与快速原型制造技术；协同设计与网络化制造；生产管理；制造计划管理；生产调度；制造执行控制；高速高精度数控加工技术；开放式数控及STEP_NC；复杂轨迹控制；现代伺服技术；数字化仿真的基本概念；产品的优化设计技术；数字化样机；制造系统的仿真与优化；数字化工厂基本概念；系统建模技术；数字化工厂技术；应用系统介绍等。
Course Description:
This course addresses the relevant subjects involved in digital design and manufacturing technology. It includes the following aspects: Development of Advanced Manufactuirng Technology and Digital Manufacturing Technology, Digital Modeling Technology of Products, Reverse Engineering and Rapid Prototyping Technique, Collaborative Design and Internet-based Manufacturing, Manufacturing Management System, Production Plan Management, Manufacturing Executive Control Technology, High Speed and Precision Numerical Control Technology, Open NC sytem and STEP_NC, Complex Trajectory Control Technology, Modern Servo Technology, Concept of Digital Simulation and Optimization Technology, Digital Prototype Technology, Simulation and Optimization of Manufacturing System, Manufacturing System Modeling Techniques, Digital Factory Technology and Its Applications.

撰写人：高栋                                       审核人：杨晓冬
特种加工技术课程中英文简介

课程编号：SE08109100
课程中文名称：特种加工技术

课程英文名称：Nontraditional Machining Technology
总学时：32   

学分：2.0
课程简介：

本课程主要讲授特种加工技术的基本理论、加工工艺、加工设备的相关内容，包括电火花加工的基本原理、机理、基本规律；电火花加工用脉冲电源；电火花加工的自动进给调节系统；电火花加工机床及工艺；线切割加工原理、特点及影响线切割工艺指标的因素；线切割加工工艺及应用；电化学加工的原理及分类；电解加工工艺及应用；激光加工、超声加工的基本原理及应用。
Course Description:

This course addresses the relevant subjects involved in Nontraditional Machining Technology. It includes the following aspects: the basic theory and processing technology of Electrical Discharge Machining; the pulse power supply for Electrical Discharge Machining; automatic feed regulating systems in Electrical Discharge Machining; machine tools and processing techniques of Electrical Discharge Machining; principles, speciality, process parameters and applications of Wire Electrical Discharge Machining; principle of Electro-Chemistry Machining; Electrolytic processing technique and its application; fundamental principles and application scopes of Laser Machining and Ultrasonic Machining.

撰写人： 狄士春                                      审核人：杨晓冬
微机电系统技术基础课程中英文简介

课程编码：SE08113100

课程中文名称：微机电系统技术基础
课程英文名称：Fundamentals of the Technology for Micro-Electro-Mechanical System

总学时：16

学分：1.0
课程简介：

本课程主要讲授微机电系统技术的基本概念及特点、研究领域、常用功能材料、发展与应用前景；微机电系统功能材料概述，硅、陶瓷、形状记忆合金、磁致伸缩材料、流变体的基本特性；压电执行器、电磁执行器、双晶片执行器、形状记忆合金执行器的基本结构形式和工作原理；传感器的基本物理效应、压力传感器、加速度传感器、角速度传感器（微陀螺）、温度传感器、光传感器的基本结构形式和工作原理；结合具体实例讲解微机电系统在机器人、航空航天、医疗器械、汽车、信息技术以及军事领域中的应用情况；压电微驱动器的设计实例。
Course Description：
This course includes the following aspects: the fundamental conception and characteristics of Micro-Electro-Mechanical System, the research fields, the common functional materials, the development and the application prospect; a brief introduction about the functional materials used by Micro-Electro-Mechanical System and the basic characteristics of silicon, ceramic, shape memory alloy, magnetostrictive material and Rheological body; the fundamental structure and working principle of piezoelectric actuator, electromagnetic actuator, twin lamella actuator, shape memory alloy actuator; the fundamental physical effect of sensor, the fundamental structure and working principle of pressure sensor, accelerometer, gyroscope, temperature sensor and optical sensor; application of Micro-Electro-Mechanical System in robot, aerospace, medical instruments, cars, information technology and military field; a design example of micro piezoelectric actuator. 
撰写人：刘英想                                       审核人：彭高亮
微机械电子系统课程中英文简介

课程编码：SE08112700
课程中文名称：微机械电子系统

课程英文名称：Micro Electro Mechanical System

总学时：16   
学分：1.0
课程简介：
微机械电子系统是一门关于微机械电子系统的概述课程。主要内容包括以下几部分：1、MEMS的概念、发展现状与应用；2、MEMS常用的功能材料及其应用；3、微机械制造技术，包括硅微机械加工技术、LIGA技术及特种精密加工技术；4、微机械执行器的特点、作用原理、设计制造以及应用前景；5、微机械传感器的基本物理效应及其基本工作原理及应用；6、MEMS设计实例。通过对本课程的学习，学生将对MEMS的基本概念、基本原理、主要加工工艺及基本的系统设计理念有较为全面的了解，拓展对机电系统设计制造技术的认识，并为将来从事MEMS的相关领域的研究打下基础。
Course Description：
This course gives a brief introduction on Micro Electromechanical System. It includes the following chapters： 1. Foreword. In this part, basic concept of MEMS, the on-the-cutting-edge technology in this area and its application in different areas will be introduced. 2. Functional Materials for MEMS. This part will present the generally used functional materials for MEMS and their main physical characteristics, these materials include silicon and its compounds, magnetostrictive and electrostrictive materials and memory alloys. 3. Micro Machining Technologies. To be presented in this chapter is the silicon micro machining technologies, LIGA and the special precision machining technologies. 4. Micro Actuator. The characteristics, functioning principles, corresponding design and manufacturing methods of the dominant micro actuators will be the focus of this chapter. 5. Micro Sensor. This chapter will firstly introduce the essential physical effects of the sensors. Then the system architecture and the application of the generally used micro sensors, such as micro pressure sensor, micro acceleration sensor, micro rotary speed sensors, will be introduce. 6. At the last part of this course, a MEMS designing example will be given, so that the students will get an overview on the MEMS theory, design methods, and manufacturing technologies.

撰写人： 王波                                      审核人：杨晓冬
微机械制造技术课程中英文简介

课程编码：SE08112500
课程中文名称：微机械制造技术

课程英文名称：Micro-Machine Manufacturing Technology

总学时：16   
学分：1.0
课程简介：
本课主要讲授微机械及其制造技术的基本理论，各种微机械制造技术的基本方法、实现与应用等。
1. 概述微型机械的发展及其对微细加工技术的需求。
2. 微细加工基础知识。
3. 微细切削加工技术。
4. 半导体材料的微细加工技术。
5. 微细电火花加工技术。
6. 微细电化学加工与LIGA技术。
7. 电子束、离子束、激光束微细加工技术的基本原理与典型应用。
8. 基于扫描探针显微镜的纳米级加工技术的基本原理与应用。
Course Description:
This course focuses on the basic theories, methods, realization and application of the various micro machine and their manufacturing technologies.
The main contents of this course include:
1. Overview of micro machine development and requirement of micro machining,
2. Basic knowledge of micro machining,
3. Technologies of micro cutting,
4. Micro machining on semiconductor materials,
5. Micro electrical discharge machining,
6. Micro electrochemical machining and LIGA,
7. Theories and applications of electron beam, ion beam and laser beam machining,
8. Principle and application of nano-scale machining based on scan probe microscopy.
撰写人：王振龙                                       审核人：杨晓冬
微流控技术概论课程中英文简介

课程编码：SE08110500

课程中文名称：微流控技术概论
课程英文名称：Introduction of Microfluidic Technology
总学时：18
学分：1.0

课程简介：
本课程主要介绍微流控技术有关的交叉学科的知识以及液压学科本身正在发展的前沿性知识。课程内容包括：微流控技术概述，微流控芯片和微流控生物芯片；微流控信息技术；微流控光学技术；微流控机械技术等。

Course Description:
This course introduces the multi-discipline knowledge relating to microluidic technology and cutting-edge knowledge of present hydraulic development and to improve the creative ability of students on hydraulic discipline. The content of the course includes: introduction of microfluidic systems; microfluidic chip for bioengineering application and Lab-on-a-chip, microfluidic information systems, microfluidic optical systems and microfluidic mechanical systems.

撰写人：李松晶                                       审核人：姜洪洲
物流设备与技术课程中英文简介

课程编号：SC08103400
课程中文名称：物流设备与技术
课程英文名称：Basik  Technology  of  Logistics
总学时：24
学分：1.5

课程简介：

本课程主要讲授物流技术的基本概念、基本理论、以及基本知识。其中涉及物流设备的构成、原理、设计方法指导，物流系统的规划理论及方法。

   物流设备的主要内容包括自动化立体仓库、自动导引小车。另外也对其他典型物流设施进行介绍。如：起重机、输送机、作业车等。

   本课程从机械系统、电器原理、自动控制等几方面进行阐述，使学生比较宏观全面地认识了解物流领域的知识，运用已学机械、控制、计算机等有关方面的知识，达到能够设计制造物流设备的能力。
Course Description：

The contents of the course includes concept of technology of logistics, transport facilities and device and technology of organized system, technology of storage facilities and device, device and technology of handling and transportation, processing technology of packaging and circulation, coding technology of logistics information, automatic control of logistics device, forecast technology of logistics, planning of logistics system and other related basic knowledge about logistics. All of the teaching process is ranged in order and advanced step by step. Through lecturing, comprehensive exercises, a sound basis will be found for students to use  the technology of logistics in mechanical design and manufacturing.

大纲撰写人：刘明思                                     大纲审核人：薛渊
误差理论与数据处理课程中英文简介

课程编号：SE08113300

课程名称：误差理论与数据处理
课程英文名称：Error Theory and Data Processing
总学时： 16

学  分：1.0
课程简介:

误差原理与数据处理这门课程是工科学生必须掌握的一门科学，是机械、机电结合类专业的技术基础课，这门课程介绍了误差存在的必然性和普遍性，分析了误差产生的原因及影响因素，使学生充分认识误差的性质，并掌握数据处理方法。使学生掌握对测量精度的分析、计算，从而进行误差的合理分配，进一步完善测控系统，以便在最经济的条件下，得到最理想的设计和测量结果。

Course Description:

Error Theory and Data Processing is one of the obligatory courses for students whose major is in engineering, especially for the major combined with mechanism and mechatronics. This course introduces the certainty and generalization for the existence of errors, analyzes the causes and influencing factor of errors, guides students to recognize the errors’ characteristics and thus master the method for Data Processing. This course also guides students to analyze and calculate precisions, distribute errors reasonably, and thus optimize the measure and control systems, achieve the most idealized designs and measure results in the condition of lowest costs. 
撰写人：王武义                                       审核人：彭高亮
先进工艺检测技术课程中英文简介

课程编码：SE08112400
课程中文名称：先进工艺检测技术

课程英文名称：Advanced Processing Measuring and Testing Technology 

总学时：16   
学分：1.0
课程简介：
检测技术在现代科学技术各门类中，占有重要的地位，任何科学技术的发展都离不开测试仪器和测试方法的创新。先进工艺检测技术是检测技术的分支，是检测技术在精密机械制造工艺中的具体的应用。与通常的检测技术不同的是，工艺检测技术是指在航空、航天等精密制造领域中的检测是与加工制造工艺为一体，是精密零件制造中为达到某一关键技术要求所采用的整个工艺方法中的一部分。
本课程是一门机械设计制造及其自动化专业的专业选修课，涉及到测试技术、电子技术、自动化科学、机械学及计算机科学等多门学科。主要内容可分为：（1）机械量检测技术的基本理论（1～3章）。主要介绍机械量测量的意义、基本方法、标准和量纲和误差及评定标准等内容。（2）先进工艺检测技术概念和应用（4～8章）。包括工艺检测技术的概念、自动化工艺检测的意义和方法和在精密制造领域的典型系统的设计和应用。（3）现场实验教学。结合课堂教学内容介绍四套自动化工艺检测系统，包括：伺服阀加工质量综合测量台、伺服阀叠合量液动配磨测量台、伺服阀力矩马达刚度测量仪、CCD显微光学测量系统。
Course Description：
The detection technology in modern science and technology holds important status, the development of any science and technology can not do without the innovation of the measuring instrument and the test method. "Advanced Technique detection Technology" is a branch of the detection technology, and it has the concrete application in the precision machinery manufacturing. The technique detection technology is different from the usual techniques. It is an organic body with the processing manufacture technique in the precise manufacturing fields such as in the aviation, astronautics etc., and it is a part in the precise components manufacture for certain key specification requirement .
This course is a special intensive training lesson for the students in machinery design，manufacturing and automation，involving in the test technology, the electronic technology, the automatic science, mechanics and the computer science etc. The main content can be divided into: (1) The basic theories of the detection technology in machinery measures (1~3 chapter). Mainly introduced the machinery significance, the essential methods, the standard and the dimension， error and criteria for evaluation, etc. (2) The concept and application of advanced technique detection technology (4~8 chapter). Including the concept of detection technology，the significances and methods of automatic craft detection，and the design and application in precise manufacturing field. (3) On-the-spot experiment. Introduce four sets of automatic craft detection systems combining the content of courses, including: The servo valve processing quality testing platform, the servo valve overlap measuring platform based on fluid, the servo valve torque motor rigidity measuring instrument, and the CCD micro optical measurement system.
撰写人： 潘旭东                                      审核人：杨晓冬
先进液压传动技术概论课程中英文简介

课程编码：SE08110100

课程中文名称：先进液压传动技术概论
课程英文名称：Introduction of Advanced Hydraulic Transmission Techniques
总学时：18      
学分：1.0

课程简介：
本课程内容包括：新结构和新原理机电一体化液压元件和系统；数字液压技术；水压技术；液压仿真技术以及液压元件和系统的优化设计新方法；新材料包括磁流体、磁流变流体以及压电材料等在液压元件中的应用；液压传动技术的发展趋势等。
Course Description:

The content of the course includes: New constructions and new principles of modern elctro-hydraulic components and systems; Digital hydraulic transmission techniques and water hydraulics; Applications of new materials on hydraulic systems, such as magnetic and magneto-rheological fluids，and piezoelectrical materials application on hydraulic valves; Simulation and optimization design method of modern hydraulic components and systems; Potential developments of hydraulic components and systems.
撰写人：李松晶、何景峰                                       审核人：姜洪洲
先进液压控制系统设计课程中英文简介

课程编码：SE08110000

课程中文名称：先进液压控制系统设计

课程英文名称：Advanced Electrohydraulic Control System Design

总学时：18    

学分：1.0

课程简介：
本课程介绍液压控制系统的设计输入分析、液压动力机构设计、控制器设计以及先进液压控制技术介绍等内容，包括液压控制系统的组成和工作原理、分类及设计步骤；系统运动参数，负载参数和性能指标要求的分析；液压动力机构和负载特性分析，液压缸设计和伺服阀的选取；伺服阀功率放大器设计，数字控制器设计以及系统校正；液压谐振补偿控制、三状态反馈控制、前馈补偿控制、幅相控制、液压振动台的控制、多轴液压控制系统以及现代控制技术在液压系统的应用概述。

Course Description:

This course addresses the relevant subjects involved in design requirements analysis, the hydraulic servomechanism design, the controller design and introducing the advanced electrohydraulic control technology. It includes the following aspects: the composition, the fundamental principle, the classification and the design procedure of the electrohydraulic control system; analysis of the motion parameters, the load parameters and the performance parameters; analysis of the hydraulic servomechanism characteristic and the load characteristic; the hydrostatic actuator design; the selection of the servovalve; servo valve drive amplifiers design; digital controller design; compensating the hydraulic resonance; three-variable feedback control; command feedforward control; amplitude and phase control; the hydraulic shake table control; multi-axis hydraulic systems etc.
撰写人： 叶正茂                                      审核人：姜洪洲
先进制造技术课程中英文简介

课程编号：SE08105000
课程中文名称：先进制造技术
课程英文名称：Advanced Manufacturing Technology

总学时：20   

学分：1.0
课程简介：

本课程主要讲授计算机辅助工程，计算机辅助工艺过程设计，计算机辅助成本估算；快速原型制造原理、特点、常用方法及其在工业中的应用；数字化制造与数字化企业。数控加工技术，加工中心与加工单元；工业机器人的应用。精密加工；涂层刀具；微型刀具；刀具磨损机理；高速切削；硬态切削；干式与准干式切削；缓进给磨削；深冷处理：工程陶瓷材料加工；大型零部件的加工与装配；微细加工；纳米技术。

Course Description:

This course addresses the relevant subjects involved in advanced manufacturing technology. It includes the following aspects: computer-aided engineering, computer-aided process planning, computer-aided cost estimating; the fundamental principle, characteristics, and industrial applications of rapid prototyping & manufacturing technologies; digital manufacturing and digital enterprise; computer numerical control, machining centers and machining cells, industrial robots; precision machining, coated tools, micro-tools, failure mechanism of cutting tools, high-speed machining, hard-part machining, dry or near-dry machining, creep-feed grinding, cryogenic processing, machining of engineering ceramics, manufacturing and assembly of large workpieces; micromanufacturing, nanotechnology. 

撰写人： 施平                                      审核人：杨晓冬
现代机械设计方法课程中英文简介

课程编号：SC08101200
课程中文名称：现代机械设计方法（双语）

课程英文名称：MODERN MECHANICAL DESIGN TECHNIQUE
总学时：32   

学分：2.0
课程简介：

本课程是为机械设计制造及其自动化专业本科生开设的一门模块必修课。课程着重讲述系统分析设计方法、创造性设计方法、可靠性设计、有限元法、优化设计方法、反求工程设计方法等系列设计方法。课程讲授中，力求理论与实际结合，融合典型科研工程实例，使得学生能够开阔视野、了解新产品的开发过程和初步掌握产品开发中的创新思维和方法，以适应科学技术发展的要求。同时，课程将根据双语教学的要求，在课堂讲授过程中适当增加以英语教学为手段的双语教学内容，通过英文教材参照、英语设计案例、英语创新练习、英语读书报告等双语教学环节，锻炼学生利用专业外语了解学科发展前沿、掌握现代机械设计理论与应用的重要能力。
Course Description:

This course is a compulsory course for the undergraduate students in major of mechanical design and manufacturing and automation. It includes systematic analysis method, creation design, reliability design, finite element method, optimal design, reverse engineering, etc. The lecture will focus on the combination between theory and practice, involving the research application of design theory. The content in the course tries to broaden the vision of student, understand the process of product development, and master the technique of creation design to meet the requirement of S&T. Meanwhile, as a bilingual course, it introduces the state-of-the-art of modern design method with the tool of English. The course will practise the ability of student to understand the current development of discipline and master the modern design theory and application via English references, English case design, English creation exercise and English report. 

撰写人：白清顺                                      审核人：杨晓冬
现代制造技术课程中英文简介

课程编号：SE08111400
课程中文名称：现代制造技术
课程英文名称：Modern Manufacturing Technology
总学时：18   

学分：1.0
课程简介：

现代制造技术是针对机械设计制造及其自动化专业“工程领军人才计划”开设的一门专业模块限选课程。该课程要使学生总体了解超精密车削、磨削、抛光加工技术、微纳米加工技术、先进特种加工技术、数字化加工和数字化装配—MBD技术、先进工艺检测技术、电动式负载模拟技术、一次性机械设计理念和方法和现代数控技术等当前机械工程领域中占据重要位置的技术前沿。要求学生建立机械大系统工程设计的概念和意识，学会综合分析和解决机械工程中实际问题的方法，从而加强工程及科研团队领军人才的综合素质。
Course Description:

Modern Manufacturing Technology is a limited optional course for Professional module which is Mechanical Design & Manufacturing and Their Automation professional opening for "Engineering talents program”.This course requires students to master courses occupying the important position in current field of the technological frontier of mechanical engineering ,for instance the Ultra-Precision Turning, Grinding,Polishing and Processing Technology,Micro-Nano Processing Technology,Advanced Unconventional Machining Technology,Digital Processing and Digital Assembly-MBD Technology,Advanced Process Detection Technology, Electric Load Simulation Technology, One-Off Mechanical Design Concepts and Methods,and Modern NC Technology and so on. Students also are required to establish mechanical system engineering design concepts and consciousness, they should learn the method of comprehensive analysis and solving practical problems in mechanical engineering.Ultimate goal is to strengthen leader talent’s comprehensive quality of engineering and scientific research team .

撰写人：杨晓冬                                       审核人：杨晓冬
新能源汽车结构与原理课程中英文简介

课程编码：SE08111100
课程中文名称：新能源汽车结构与原理
课程英文名称：Structure and Principle of Green Car
总学时：32
学分：2.0
课程简介：

本课程是机械设计制造及自动化专业汽车模块系列专业课程，是新能源汽车结构设计和电池开发的重要基础，主要讲授新能源汽车原理、结构和设计方法。通过本门课程的学习将使学生掌握新能源汽车和动力电池的分类、性能、结构和设计方法，学会分析研究各类新能源汽车的特性、结构和部件解决实际问题的能力，为后续汽车专业课程的学习奠定基础。
Course Description：

This is a series of specialized classes of car module for students majored in mechanical design, manufacturing and automation; it is the important basis of structural design of green car and battery development. This course mainly contains the principle, structure and design method of the green cars.  Through learning this course, students will master classification, performance, structure and design method of the green cars and power cells; have the ability of solve practical problems through analyze and study characteristic, structure and parts of all kinds of green cars. In addition, this course will be useful and essential for further study on automobile professional course.

撰写人：王少纯                                     审核人：胡秀丽
液力传动课程中英文简介

课程编码：SE08113700 

课程中文名称：液力传动

课程英文名称：Hydraudynamic Drive

总学时：16      

学分：1.0

课程简介：

本课程主要讲授液力传动的特点，液力传动用工作液及密封，液力偶合器和液力变矩器的主要结构及特性、水力设计计算方法。有压管路液体流动基本理论，叶片式流体机械工作轮中的速度三角形，基本方程，相似理论在液力元件中的具体表达形式与能量损失。液力偶合器的典型结构及工作原理，速度三角形及循环流量，液力偶合器特性，液力偶合器与动力机及负载的共同工作，部分充液特性，调速性液力偶合器，液力偶合器的设计、冷却及轴向力。液力变矩器的结构及性能参数，液力变矩器的工作原理及其特性曲线，能量平衡方程，各种类型液力变矩器的结构及特性，液力变矩器的补偿冷却系统。液力变矩器与动力及共同工作的传动特性。

Course Description：

The course mainly teach the characteristic of hydraulic drive ,liquid used in hydraulic drive and seal , structure and characteristics of hydraulic clutch and torque converters , Method of Hydraulic design Calculation. Pressure line liquid flow basic theory , The triangle of vane fluid mechanical wheel speed ,basic equation , the specific form of expression of similarity theory  in the hydraulic element and  Energy Loss. Typical structure and working principle of hydraulic coupling, Velocity triangle and circulation flow ,hydraulic coupling characteristics  , The work together of hydraulic coupling ,engine and load , part of the charging characteristics ,  variable speed fluid coupling ,  hydraulic coupling design ,cooling and axial force. Hydraulic torque converter structure and performance parameters hydraulic torque converter working principle and its the characteristic curve, energy balance equation, the structure and characteristic of various types hydraulic torque converter, hydraulic torque converter compensation cooling system .Hydraulic torque converter and power ,transmission characteristics of working together.
撰写人：张辉                                       审核人：姜洪洲

液压传动课程中英文简介

课程编码：SC08100600
课程中文名称：液压传动
课程英文名称：Hydraulic Transmission
总学时：38
学分：2.5
课程简介：
本课程主要讲授液压传动的发展概况、工作原理和优缺点；液压传动介质的种类、特性和选择；齿轮泵、叶片泵（单、双作用）、柱塞泵（径向、轴向）工作原理、排量、流量计算、结构特点、工作特性和液压泵的选择；液压马达的工作原理和性能参数；液压缸的种类、特点和设计计算；液压阀参数、方向控制阀（单向阀、换向阀）、压力控制阀（溢流阀、顺序阀、减压阀、压力继电器）和流量控制阀（节流阀、调速阀）的工作原理、特性和应用；节流调速、容积调速和容积节流调速的工作原理、调速特性和应用；典型液压传动系统的分析；液压传动系统的设计计算。
Course Description:

This course addresses the development of the situation of hydraulic transmission system, working principle, virtues and shortcomings. Transmission medium is narrated at its variety, characteristic and choice method. At the same time, gear pump, sling vane pump (double acting pump and single acting pump) and piston pump (radial and axial) are introduced, as well as their working principles, calculating flow, working performance and choice of hydraulic pump. The working principles and performance parameters of hydraulic motor are explained, and the kinds and traits and design calculation of hydraulic actuator are recommended.

Three kinds of valves are introduced: directional control valve (checked valve, directional valve),and pressure control valve (overflow valve, sequence valve, pressure reduction valve and pressure delays), and flow control valve (throttle valve and flow regulating valve). We introduce their working principles, traits and applications. The working principle and utilizations of flow regulating—throttle loop, flow regulating—cubage loop, flow regulating—throttle and cubage loop are also presented.

In the end, we analyze typical hydraulic transmission systems. The method of designing and calculating of hydraulic system is also explained.
撰写人：姜继海                                       审核人：姜洪洲
液压传动系统计算机辅助设计课程中英文简介

课程编码： SE08110300

课程中文名称：液压传动系统计算机辅助设计

课程英文名称：Hydraulic Transmission System and its Computer Aided Design

总学时：18      

学分：1.0

课程简介：
本课程以液压系统动力学为基础，采用计算机辅助设计工具着重分析主要液压回路的静动态特性、典型液压系统的工况特点及其性能、详细阐述液压系统设计计算方法。内容主要包括：液压系统计算机辅助设计的基本原理、特点、应用、发展历史和趋势；液压系统计算机辅助设计软件的基本方程、标准库、接口、工作模式、简单回路设计、分析、优化；计算机辅助设计软件提供的机械库、液压库及液压元件设计库、液压热力学库、平面机构库，以液压系统典型回路为例，演示如何绘制回路、性能分析、数据的可视化；典型的液压轴向柱塞泵的建模及特性分析；典型液压系统的设计计算。
Course Description:

On the basis of dynamics of hydraulic systems, the computer aided design tools are used to analyze the static and dynamic performance of hydraulic circuits, the characteristics of the working conditions of some typical hydraulic systems, and introduce the methods to calculate and design hydraulic systems. This course includes: the basic principles, the characteristics, the applications and history of hydraulic system CAD; the governing equations, standard library, interface, working modes, simple circuits design examples of the hydraulic system CAD tool; the mechanical library, hydraulic library, hydraulic components and hydraulic thermal library provided by the CAD software; the procedures of building models of hydraulic axial piston pumps, including the principle, basic equations, kinematics and the characteristics analysis of flow vs pressure etc.; the design of hydraulic systems, including the analysis of working conditions, the determinations of the main parameters, the selections of hydraulic elements and oil, the performance analysis and validation, the thermal calculations, the design of hydraulic control circuits, the logic of hydraulic circuits. 
撰写人：姜洪洲                                       审核人：姜洪洲
液压技术应用课程中英文简介

课程编码：SE08114100

课程中文名称：液压技术应用

课程英文名称： Hydraulic Technology Applications

总学时：16      

学分：1.0

课程简介：

本课程主要讲授液压技术在农林牧渔业中、 轻工、化工、纺织工业中、能源工业中、冶金工业和建筑材料工业中、交通运输业中、金属加工中、工程、建筑机械中、兵器、雷达及航天工业中的应用实例，通过各种实际及典型系统了解液压传动在各个领域的应用。
Course Description:

In this course many industrial practical projects are introduced to demonstrate the applications of hydraulic technology widely used in all industrial areas, including agriculture, aerospace, aviation, construction, manufacturing, materials handling, transportation, textile, energy, mining, weapons and many others. Some typical examples are used to show the advantages of fluid power.
撰写人：王广怀                                       审核人：姜洪洲
液压控制系统课程中英文简介

课程编码：SC08102400

课程中文名称：液压控制系统

课程英文名称：Hydraulic Control Systems

总学时：40  

学分：2.5
课程简介：
本课程主要讲授液压控制系统的基础理论、典型元件、控制系统建模与分析、电液控制系统设计等相关内容，课程主要内容包括液压控制阀的分类、特性分析和设计准则；液压动力机构的形式、工作原理以及数学建模与分析；液压动力机构的负载匹配分析；电液伺服阀类型；永磁力矩马达静态和动态特性分析；力反馈两级伺服阀的数学建模与分析；电液伺服阀的技术参数、选择与应用；电液位置控制系统工作原理、误差分析；电液位置控制系统的控制系统校正形式与设计；电液力控制系统的概述与控制系统分析。

Course Description:

This course is devoted to teach a course in hydraulic control systems and discuss detailed the relevant subjects involved in the theoretical fundamentals, topical hydraulic elements, modeling, analysis and design of hydraulic control systems. It includes the following aspects: the classification, characteristics and design criteria of hydraulic control valves; the types, principle and modeling analysis of hydraulic power elements; the load matching analysis of hydraulic power elements; the major types of electro-hydraulic servovalves; the static analysis and dynamic analysis of permanent magnet torque motors; two–stage electro-hydraulic servovalve with force feedback; the specification, selection and usage of electro-hydraulic servovalves; the principle, error analysis, compensation schemes and those design of electro-hydraulic position control servos; the brief introduction and system analysis of electro-hydraulic force control servos.

撰写人：徐本洲                                       审核人：姜洪洲
液压元件课程中英文简介

课程编码：SC08102200 

课程中文名称：液压元件

课程英文名称：Hydraulic components

总学时：32
学分：2.0
课程简介：
液压元件设计是液压专业本科生专业课，主要讲述各种液压元件的结构设计，运用理论力学，流体力学和控制原理等基本理论分析液压元件的静动态特性，突出不同类型元件的特征及分析方法，力求为学生打下深厚的基础。采用基本理论，分析液压泵的运动学和流量特性，讲授液压泵摩擦副的设计原理和方法。分析液压马达的转矩和角速度的特性，讲授低速大扭矩液压马达的设计计算。分析各类阀阀口流动的基本规律，分析直动式和先导式压力控制阀的静动态特性。讲授换向阀的内泄漏和压力损失。对近年来液压元件的发展状况给予适当的介绍。

Course Description:

This course addresses the fundamental design principles of hydraulic components. The theories of fluid mechanics, theoretical mechanics and automation would be employed to analysis the static and dynamic properties of hydraulic components. The kinematical and fluid characteristic of pump will be demonstrated. The principles of designing a pump friction pairs will be discussed as well. The kinematics and dynamics of hydraulic motors will be listed and the design procedure will be emphasized. All kinds of valve ports will be addressed and the fluid characteristic will be given. The latest science and technology in the field of hydraulic components will be listed.  
撰写人：许宏光、董彦良                                       审核人：姜洪洲
液压元件制造技术课程中英文简介

课程编码：SC08102300

课程中文名称：液压元件制造技术

课程英文名称：Hydraulic Components Manufacturing Technology

总学时：32
学分：2.0

课程简介：
本课程主要讲授主要液压元件制造技术的基本理论、制造和加工工艺相关内容，包括机械制造工艺原理，主要阐述机械加工工艺规程的制定；机械加工精度，包括影响加工精度的因素、加工误差分析、机械加工表面质量等；尺寸链和夹具；液压阀中阀芯、阀体以及集成阀块的加工和装配；液压缸的缸筒和杠杆加工；叶片泵的叶片、转子、定子等加工；齿轮泵的泵体、泵盖以及齿轮加工；柱塞泵和马达的主要零件的加工，包括内外球面加工、泵和马达轴的加工、配流盘和缸体加工等；液压元件的装配工艺。

Course Description:

This course addresses the relevant subjects involved in hydraulic components manufacturing technology. It includes the following aspects: the mechanical manufacturing process principles, mainly elaborated in the formulation of the machining process planning, the machining precision, including the factors affecting the machining precision, machining error analysis, the machined surface quality, the size chain and fixture, the machining and assembly of hydraulic valve spool, valve body and integrated valve blocks, the machining of hydraulic cylinder tube and lever, the machining of vane pump’s vane, rotor and stator, the machining of gear pump’s pump body, pump cover and gear, the machining of main parts of piston pumps and motors, Including inner and outer spherical surface machining, pump and motor shaft machining, valve plate and cylinder machining, and last the hydraulic components assembly process.

. 撰写人：曹健、张彪                                       审核人：姜洪洲
有限元在车辆工程中的应用课程中英文简介
课程编码：SE08114600
课程中文名称：有限元在车辆工程中的应用
课程英文名称：Application of Finite Element Method in Vehicle Engineering
总学时：16  
学分：1.0
课程简介：
本课程主要讲授有限元法的基本原理及有限元法分析的基本过程，有限元法在车辆工程中的应用；Dynaform软件系统结构和Dynaform软件的基本功能；圆筒件的拉深工艺分析和模拟；回弹分析原理及Dynaform软件的回弹分析方法；汽车覆盖件成形工艺基本过程，应用Dynaform软件对汽车覆盖件成形工艺的模拟分析过程；Ansys等通用有限元软件的主要特点及应用。
Course Description：

This course includes the following aspects: basic principles of the finite element method (FEM) and basic processes of FEM, application of FEM in vehicle engineering, system structure and the basic function of Dynaform software, process analysis and simulation of cylinder parts drawing, springback analysis principles and springback analysis method with Dynaform, basic forming process of automobile cover panels and its simulation process with Dynaform software, the main characteristics and applications of Ansys and other general finite element software.

撰写人：包军                                    审核人：胡秀丽
制造系统自动化技术课程中英文简介

课程编号：SC08100900
课程中文名称：制造系统自动化技术
课程英文名称：Automation Technology of Manufacturing System
总学时：36   
学分：2.0
课程简介： 

本课程的内容将较为全面、深入、系统地反映典型生产系统所涉及的制造系统自动化的问题，是一门涉及多学科的综合应用技术。其内容主要讲述机械制造系统自动化发展过程与现状及趋势、机械制造自动化系统的家里、制造过程自动化控制系统、物料传输自动化、自动化检测与监控系统和装配自动化，最后以汽车变速箱壳体为例讲述了制造自动化系统的总体设计。
Course Description:

The content of manufacturing system automation is represented as comprehensive and systematic application technology for the typical production, which is a multi-disciplinary comprehensive one. The main content is Machinery manufacturing system automation development process and present situation and trend, Machinery manufacturing automation system's house, Manufacturing process automation control system, material transmission automation and automatic detection and monitoring system and assembly automation. At last, the automobile transmission shell is represented as an example about manufacturing automation design of the whole system.
撰写人： 王广林                                      审核人：杨晓冬
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