《船舶结构与制图》教学大纲
Syllabus of Ship Structure & Drawing
	课程基本信息
Course Information

	课程名称
Course Name
	船舶结构与制图

	
	Ship Structure & Drawing

	开课院部
School
	石油工程学院
	院部代码
School Code
	02

	负责人
Leader
	王宏涛
	课程团队
Team Members
	

	课程编码
Course Code
	02227
	学分
Credits
	2

	课内学时
Course Hours
	32
	理论学时
Lecture Hours
	14
	实验学时
Experiment Hours
	0

	
	
	上机学时
Programming Hours
	18
	实践学时
Practice Hours
	0

	课外学时
Home Hours
	32

	适用专业
Audience
	船舶与海洋工程

	授课语言
Language of Instruction
	中文

	先修课程
Prerequisite
	工程制图

	课程简介
Course Description
	本课程是船舶与海洋工程专业的专业基础课程。主要介绍船体图样的内容与表达方法以及国家和行业关于船体制图的标准与规定。本课程以船舶总体图样为重点，主要内容包括型线图、总布置图、船体主要结构和中横剖面图、节点图等各种船体图样的绘制和识读方法，同时介绍工程设计的常用软件AutoCAD的基本使用方法及其在船体制图中的应用和作图技巧。

	
	Ship Structure & Drawing is one of the fundamental courses for students in Naval Architecture and Ocean Engineering. The course mainly introduces the contents and expressions in ship drawing and the corresponding national and industrial rules and regulations. The course focuses on the general plans of the ship and the main contents include the drawing and reading methods of the various ship plans such as the lines plan, the general arrangement plan, the drawings of ship’s main structures and the midship section plan, and the node plan. Meanwhile, the course introduces the basic operations of the general-purpose engineering design software AutoCAD and its applications and techniques in ship drawing.



	课程教学大纲
Course Syllabus

	课程目标
Learning Outcomes
	课程目标
	毕业要求指标点

	
	目标1：了解船体图样的主要内容和表达方法，熟悉船体制图的国家和行业标准及有关规定
	1.3

	
	目标2：了解船舶设计与制造过程中的图示和图解问题，培养学生绘制和阅读船体图样的能力
	3.1

	
	目标3：通过课堂讲授和上机绘图实践，培养学生对船舶工程中空间几何问题的想象与解决能力
	5.1

	
	Learning Outcomes
	Major Objectives

	
	Outcome 1: Understand the main contents and expressing methods in ship drawings, and comprehend the national and industrial standards and rules about ship drawings.
	1.3

	
	Outcome 2: Understand the problems of graphical illustration and solution in the process of ship design and construction, and cultivate students’ abilities to read and draw ship plans.
	3.1

	
	Outcome 3: Through class lecturing and the practice of computer graphing, cultivate students’ abilities to imagine the spatial geometric problems and to solve them.
	5.1

	教学内容
Topics
	绪论                                                               
本章重点难点：船图的分类、船图的历史沿革。
0.1 船体图样的分类与作用
0.2 船体图样的发展沿革
0.3 关于本课程学习方法的建议
第一章 船体图样和船舶标准                                          
本章重点难点：船体图样的相关标准及送审图样、船体制图的基本表达方法、船体图样的图线及表达内容。
1.1 船体图样的相关标准及送审图纸
船舶设计与图纸，船体制图的一般规定，船体图样中的图形符号。
1.2 船体图样的投影体系与表达方式
投影体系与图名，船体图样的表达方法。
1.3 船体制图图线及其应用
船体图线的形式与规格、应用范围和示例
1.4 金属船体构件理论线
金属船体构件理论线的基本原则及其它规定。
1.5 船舶焊缝符号及标注
焊缝形式，焊缝符号。
第二章 型线图                                                      
本章重点难点：型表面与型线的概念、型线的投影、型值与型表面、型线与型表面的关系、船体表面求作任意几何要素、梁拱作用、舷弧线（甲板边线）作图等几个基本作图方法、型线三个视图之间的空间关系。
2.1 船体型表面与主尺度
船体型表面及特殊型线，船体形状的描述，船体主尺度。
2.2 型线图的基本视图
纵剖线图，横剖线图，半宽水线图，型线图的布置。
2.3 型值表
型值，型值表。
2.4 型线图的标注
编号与标注，尺寸标注。
2.5 型线图绘制与识读
绘制格子线，绘制肋位线，轮廓线的绘制，横剖线的绘制，半宽水线的绘制，纵剖线图的绘制，其它图线的绘制，型表面上几何要素的求作。
第三章 总布置图                                                    
本章重点难点：总布置图的表达方法、总布置图的常用图线及应用范围、熟悉的图形符号、识读总布置图。
3.1 总布置图表达方法的特点
图形符号表示，视图省略尺寸。
3.2 总布置图的组成和画法
侧面图的画法，甲板和平台图的画法，舱底图的画法，总布置图的图线应用，总布置图的图形符号及梯道表达特点。
3.3 总布置图的表示内容及识读方法
布置图表示的内容，识读总布置图。
3.4 总布置图的绘图步骤
第四章 节点图                                                      
本章重点难点：几种基本型材（板材、角钢、T型材、球扁钢）的图示方法和尺寸标注、节点图的绘制方法、船体构件的连接方法和节点形式以及各种构件的空间关系。
4.1 船体板材与各种型材的视图表达和尺寸标注
板材的表达方法，板材与肘板的尺寸标注，常用型材的画法及尺寸标注，型材的端部形式。
4.2 板材和型材的连接画法
板与板的连接，型材与型材的连接，板材与型材的连接，型材的贯穿，结构上的流水孔、透气孔和通焊孔。
4.3 典型节点读图
典型节点图例，典型节点及尺寸标注举例。
4.4 绘制节点图
第五章 船体主要结构与中横剖面图                                    
本章重点难点：三种基本船体骨架形式，船体甲板、舷侧和船底结构的形式和特点、构件名称，横剖面图的绘制方法，各种船体结构、船体构件的连接方法和节点形式，横剖面图的节点处理。
5.1 船体强度与船体骨架
5.2 船体骨架的结构形式
5.3 船体主要结构
船底结构、舷侧结构、甲板结构、舱口结构、舷墙、支柱。
5.4 典型横剖面结构
5.5 中横剖面图
第六章 计算机船舶绘图基础                                          
本章重点难点：CAD的环境设置、CAD操作的基本命令。
6.1 概述
AutoCAD的功能特点，AutoCAD的绘图环境。
6.2 用户绘图环境设置
绘图单位与幅面，绘图辅助工具，绘图的常用术语，层的概念及线型和色彩设置。
6.3 基本作图
坐标系，数据的输入，命令的输入与执行，基本绘图命令及选项。
6.4 图形显示控制
图形缩放，图形移动。
6.5 图形编辑
目标选择的方式，基本图形编辑命令。
6.6 块的定义与应用
6.7 图样文本标注
建立文本样式，文本标注。
6.8 图样尺寸标注
6.9 船体图样绘制示例
绘型线图。
6.10 绘图机输出
上机课
上机课内容：根据提供的主尺度和型值表绘制某沿海货船的型线图，学习使用AutoCAD绘制船体型线图，包括格子线、肋位线、轮廓线、横剖线、半宽水线、纵剖线、斜剖线和梁拱的绘制以及尺寸的标注。教学要求：要求绘制的型线图线条准确、光顺、投影一致以及符合计算机船体制图相关标准的规定，上交型线图大作业。

	
	Introduction
Focus and difficulties: Classification of ship drawings, history of ship drawings.
0.1 Classification and function of ship drawings
0.2 Development history of ship drawings
0.3 Advice on how to learn this course
Chapter 1 Ship Drawings and Standards
Focus and difficulties: related standards of ship drawings and drawings submitted for inspection, basic expressing methods of ship drawings, lines and contents of expression of ship drawings.
1.1 Related standards and drawings submitted for inspection
Ship design and drawings, general rules about ship drawings, graphic symbols in ship drawings.
1.2 Projection system and method of expression of ship drawing
Projection system and names of drawings, method of expression of ship drawings.
1.3 Lines and their applications in ship drawing
Forms and specifications of lines, their applications and illustrations.
1.4 Assemble molded lines of metal components
Basic principles and other rules for assemble molded lines of metal components.
1.5 Symbols of weld seams and marks
Forms of weld seams, symbol of weld seam.
Chapter 2 Lines Plan
Focus and difficulties: concepts of molded surface and lines, lines projection, lines offsets, relationship between lines and molded surface, drawing any geometric elements on ship surface, function of camber, drawing sheer lines, spatial relation among three views of lines plan.
2.1 Molded surface and principal dimensions
Molded surface and special lines, description of ship form, principal dimensions.
2.2 Basic views of the lines plan
Profile plan, body lines plan, half-breadth plan, arrangement of the lines plan.
2.3 Table of offsets
Offsets, table of offsets.
2.4 Mark of lines plan
Numbering and marking, dimension marking.
2.5 Drawing and reading of the lines plan
Draw grid graticules, frame positions, profiles, body lines, half-breadth waterlines, buttock lines and other lines, draw geometric elements on molded surface.
Chapter 3 General Arrangement Plan
Focus and difficulties: method of expression of the general arrangement plan, commonly-used lines and applications in the general arrangement plan, familiarized graphic symbols, reading the general arrangement plan.
3.1 Characteristics of the method of expression of the general arrangement plan
Expression of graphic symbols, omitted dimensions in views.
3.2 Composition and drawing of the general arrangement plan
Drawing of the side view, drawing of the deck and platform plan, drawing of the bilge plan, applications of the lines in the general arrangement plan, graphical symbols of the general arrangement plan and the features of ladders and corridors.
3.3 Contents and reading of the general arrangement plan
Contents of the general arrangement plan, reading the general arrangement plan.
3.4 Drawing procedure of the general arrangement plan
Chapter 4 Node Plan
Focus and difficulties: method of illustration and dimension marking of several section bars, drawing method of the node plan, the joint method of ship components and their nodal forms, spatial relations of various components.
4.1 View expression and dimension marking of ship plates and various section bars
Expression of plates, dimension marking of plates and brackets, drawing and dimension marking of commonly-used section bars, end forms of section bars.
4.2 Drawing of the joints between plates and section bars
Joint between plates and plates, joint between section bars and section bars, joint between plates and section bars, penetration of section bars, drain holes, air holes and scallops.
4.3 Reading typical nodes
Illustration of typical nodes, examples of typical nodes and dimension marking.
4.4 Drawing node plans
Chapter 5 Main Structures and Midship Section Plan
Focus and difficulties: three basic forms of ship framing, ship deck, side and bottom structural forms and features and the names of components, drawing of the section plans, the connection and joints of various ship structures and components, dealing with the nodes of section plans.
5.1 Ship strength and ship framing
5.2 Structural forms of ship framing
5.3 Main ship structures
Bottom structure, side structure, deck structure, hatch structure, bulwark, pillar.
5.4 Typical section structures
5.5 Midship section plan
Chapter 6 Basics of Computer Ship Drawing
Focus and difficulties: Environment setting of CAD, basic commands of CAD operations.
6.1 Introduction
Features of AutoCAD functions, drawing environment of AutoCAD.
6.2 Environment setting for user drawing
Drawing unit and size, assistant drawing tools, common terms of drawing, concept of layer and the setting of lines and colors.
6.3 Basic drawing
Coordinates, data input, command input and execution, basic drawing commands and options.
6.4 Control of graphic display
Graph zoom, graph moving.
6.5 Graph edition
Ways of choosing objects, basic graph editing commands.
6.6 Block definition and application
6.7 Graph text marking
Establish text style, text marking.
6.8 Graph dimension marking
6.9 Illustration of ship drawings
Drawing lines plan.
6.10 Graph print output
Computer
Contents: draw the lines plan of a seagoing cargo ship based on the provided principal dimensions and the table of offsets, learn how to use AutoCAD to draw lines plan, including graticules, frame position, profiles, body lines, half breadth waterlines, buttock lines, diagonals and camber and the corresponding dimension marking. Teaching requirements: the drawn lines are required to be correct and smooth with consistent projection and with compliance to the related standards of computer ship drawing, and submit the final lines plan.

	教学进度及要求
Class Schedule & Requirements
	内容
	课内
学时
	教学方式
	课外
学时
	课外环节
	课程目标

	
	0.1
0.2
0.3
	1
	讲授
	1
	自学
	目标1

	
	1.1
1.2
1.3
1.4
1.5
	3
	讲授
	3
	作业
	目标1

	
	2.1
2.2
2.3
2.4
2.5
	3
	讲授
	3
	作业
	目标2

	
	3.1
3.2
3.3
3.4
	2
	讲授
	2
	作业
	目标2

	
	4.1
4.2
4.3
4.4
	2
	讲授
	2
	作业
	目标2

	
	5.1
5.2
5.3
5.4
5.5
	3
	讲授
	3
	作业
	目标2

	
	6.1
6.2
6.3
6.4
	4
	上机
	4
	自学
	目标3

	
	6.5
6.6
6.7
6.8
6.9
6.10
	4
	上机
	4
	自学
	目标3

	
	上机
	10
	上机
	10
	综合大作业
	目标3

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	0.1
0.2
0.3
	1
	Teaching
	1
	Reading
	Outcome 1

	
	1.1
1.2
1.3
1.4
1.5
	3
	Teaching
	3
	Homework
	Outcome 1

	
	2.1
2.2
2.3
2.4
2.5
	3
	Teaching
	3
	Homework
	Outcome 2

	
	3.1
3.2
3.3
3.4
	2
	Teaching
	2
	Homework
	Outcome 2

	
	4.1
4.2
4.3
4.4
	2
	Teaching
	2
	Homework
	Outcome 2

	
	5.1
5.2
5.3
5.4
5.5
	3
	Teaching
	3
	Homework
	Outcome 2

	
	6.1
6.2
6.3
6.4
	4
	Computer
	4
	Practice
	Outcome 3

	
	6.5
6.6
6.7
6.8
6.9
6.10
	4
	Computer
	4
	Practice
	Outcome 3

	
	Com
	10
	Computer
	10
	Project
	Outcome 3

	考核方式
Grading
	评价环节
	比例

	
	环节1 平时表现
	10%

	
	环节2 作业
	20%

	
	环节3 综合大作业
	70%

	
	Evaluation
	Percentage

	
	Evaluation 1: Attendance and Performance
	10%

	
	Evaluation 2: Homework
	20%

	
	Evaluation 3: Project
	70%

	教材及参考资料
Textbooks & Other Materials
	1．《船体结构与制图》（第2版），龚昌奇，刘益清，谢玲玲编著，国防工业出版社，2013，普通高等院校“十二五”规划教材；
2．《船体制图》，杨永祥主编，人民交通出版社，2011；
3．《船舶设计原理》，顾敏童主编，上海交通大学出版社，2001；
4．《船舶建造工艺》，陆伟东编著，上海交通大学出版社，1991。

	
	1. Gong Chang-qi, Liu yiqing, Xie lingling, Ship Structure & Drawing (second edition), National Defense Industry Press, 2013, The Twelfth Five-Year planning teaching materials for general higher-education institutions.
2. Yang Yong-xiang,Ship Drawing, China Communications Press, 2011.
3. Gu Min-tong, Principles of Ship Design, Shanghai Jiao Tong University Press, 2001.
4. Lu Wei-dong, Technology of Shipbuilding, Shanghai Jiao Tong University Press, 1991.

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	王宏涛
	审核人(系/教研室主任)
Approved by
	


注：
1. 表格中红色为示例，绿色为说明。
2. 考核方式包括作业（Assignment）、实验（Experiment）、平时表现（Attendance and Performance）、期中考试（Midterm Exam）、期末考试（Final Exam）等。
3. 院部代码：地学院01，石工学院02，化工学院03，机电学院04，信控学院05，储建学院06，计通学院07，经管学院08，理学院09，文学院10，马克思主义学院11，体育教学部12，工训中心及其他20。
[bookmark: _GoBack]4. 如有实验内容，须完善对附表中实验项目信息进行完善。
附表：
	实验项目信息

	实验项目名称
	所在实验室名称
	实验室编号
	实验中心名称
	项目编号
	每组人数
	项目学时
	实验类别
	实验要求
	实验类型
	面向专业
	实验室分室
	仪器设备名称
	是否开出

	实验1
	
	（院部代码基础上加3位）
	
	（实验室代码基础上加3位）
	
	
	（基础/专业基础/专业）
	（选做/必做）
	（演示性/验证性/综合性/设计性/创新性）
	
	
	
	（若为否，填写无法开出原因）

	实验2
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	




