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《无损检测（英语）》本科课程教学大纲
一、课程基本信息
	课程名称
	（中文）无损检测

	
	（英文）Non-Destructive Testing Methods

	课程代码
	2080428
	课程学分
	4

	课程学时 
	64
	理论学时
	48
	实践学时
	16

	开课学院
	国际教育学院
	适用专业与年级
	机械设计制造及其自动化（中外合作办学），三年级

	课程类别与性质
	专业基础必修课
	考核方式
	考试

	选用教材
	1. 电子书：Mohammed Omar, Nondestructive Testing Methods and New Applications, InTech, 2012, ISBN 978-953-51-0108-6
	是否为
马工程教材
	否

	先修课程
	1. 工程制图（AutoCAD）（英语）
2. 大学物理（1）
3. 工程材料及成型技术（英语）

	课程简介
	“Non-Destructive Testing” is an important professional compulsory course for the students of Mechanical Design, Manufacturing and Automation. It is of strong theoretical and practical significance. It has a wide range of applications in engineering technology. It is a combination of total quality management science and non-destructive testing technology. This course contains five general non-destructive testing methods (visual inspection, liquid penetrant testing, magnetic particle testing, ultrasonic testing, and radiographic testing) and covers the detection principle, equipment and application, etc. The students' logical thinking ability and engineering application ability will be developed through theoretical lecturing combined with experimental practices. At the end, the students are expected to be able (i) to understand the basic principles, techniques, equipment, applications and limitations of NDT methods; (ii) to select appropriate NDT methods correctly; (iii) to identify the defects and flaws in materials; (iv) to make aware the developments and future trends in NDT. The quality level of the workpiece, quality analysis, material processing technology, and thus improve product quality, to lay a certain foundation for students to carry out testing related work and scientific research.

	选课建议与学习要求
	Non-Destructive Testing Methods is an examination course for mechatronics students. It requires basic knowledge of AutoCAD, Engineering Mechanics, Engineering Materials and Forming Technologies.

	大纲编写人
	Du Hailiang（签名）
	制/修订时间
	2025.9.1

	专业负责人
	[bookmark: _GoBack]Du Hailiang（签名）
	审定时间
	2025.9.1

	学院负责人
	[image: 签名.png]（签名）
	批准时间
	2025.9.1



二、课程目标与毕业要求
（一）课程目标 
	类型
	序号
	内容

	知识目标
	1
	Know the fundamentals including material mechanical properties, casting processes and its common defects, welding processes and its common defects. 

	
	2
	Comprehensively master the following non-destructive testing methods: Visual inspection, Dye penetration, Radiographic test, Ultrasonic test, Magnetic Particle test.

	技能目标
	3
	Be able to conduct experiments of metal tension and torsion.

	
	4
	Be able to perform non-destructive testing by dye penetration and magnetic particle.

	素养目标
(含课程思政目标)
	5
	Be able to select and perform appropriate non-destructive testing according to materials and device being tested.

	
	6
	Be able to collect and process experimental data, and analysis and discuss experimental results.

	
	7
	The course takes "educating people first, moral education first" as the educational policy to cultivate students 'patriotic feelings and the mission of serving the country with science and technology; ideologically stimulate students' awareness of quality, safety, conservation and innovation; cultivate students from a professional perspective. Strict and serious scientific spirit and craftsmanship spirit of excellence.


（二）课程支撑的毕业要求
	LO2专业能力：通过学习机械设计制造及其自动化航空维修管理专业方向必需的理论知识与专业技能，具备良好的人文素养、职业道德和创新意识，精益求精的工匠精神，较强的就业创业能力和可持续发展的能力。
③自动化控制能力：掌握自动控制理论和方法，能够设计和实施自动化控制系统，提高航空机械维修过程的自动化水平。

	LO4自主学习：能根据环境需要确定自己的学习目标，并主动地通过搜集信息、分析信息、讨论、实践、质疑、创造等方法来实现学习目标。
②能搜集、获取达到目标所需要的学习资源，实施学习计划、反思学习计划、持续改进，达到学习目标。

	LO6协同创新：同群体保持良好的合作关系，做集体中的积极成员，善于自我管理和团队管理；善于从多个维度思考问题，利用自己的知识与实践来提出新设想。
③能用创新的方法或者多种方法解决复杂问题或真实问题。

	LO7信息应用：具备一定的信息素养，并能在工作中应用信息技术和工具解决问题。
③熟练使用计算机，掌握常用办公软件。


（三）毕业要求与课程目标的关系 
	毕业要求
	指标点
	支撑度
	课程目标
	对指标点的贡献度

	LO2专业能力
	③
	H
	1. Know the fundamentals including material mechanical properties, casting processes and its common defects, welding processes and its common defects.
	20%

	
	
	
	2. Comprehensively master the following non-destructive testing methods: Visual inspection, Dye penetration, Radiographic test, Ultrasonic test, Magnetic Particle test.
	80%

	LO4自主学习
	②
	L
	3. Be able to conduct experiments of metal tension and torsion.
	20%

	
	
	
	4. Be able to perform non-destructive testing by dye penetration and magnetic particle.
	40%

	
	
	
	5. Be able to select and perform appropriate non-destructive testing according to materials and device being tested.
	40%

	LO6协同创新
	③
	M
	7. The course takes "educating people first, moral education first" as the educational policy to cultivate students 'patriotic feelings and the mission of serving the country with science and technology; ideologically stimulate students' awareness of quality, safety, conservation and innovation; cultivate students from a professional perspective. Strict and serious scientific spirit and craftsmanship spirit of excellence.
	100%

	LO7信息应用
	③
	M
	6. Be able to collect and process experimental data, and analysis and discuss experimental results.
	100%


三、课程内容与教学设计
（一）各教学单元预期学习成果与教学内容
	[bookmark: OLE_LINK6][bookmark: OLE_LINK5]1. Introduction/History NDT Methods
Contents of Knowledge:
1) What is NDT?
2) Historical development of NDT
3) The birth of Codes and Standards
4) NDT Qualification and Certification
5) Basic overview of  NDT methods

2. Visual Inspection (VT)
Contents of Knowledge:
1) Advantages and Limitations of VT
2) VT Qualification and Certification
3) Direct and Indirect VT
4) Discontinuities in manufacturing processes (e.g. welding)
5) Performing VT

3. Liquid Penetrant Testing (PT)
Contents of Knowledge:
1) Basic steps of PT
2) Mechanisms of PT
3) Types of penetrants, removers, and developers
4) Performing PT

4. Magnetic Particle Testing (MT)
Contents of Knowledge:
1) Basic principles of MT
2) Four steps of MT
3) MT equipment and media
4) Performing MT

5. Radiographic Testing (RT)
Contents of Knowledge:
1) Types of RT sources
2) Radiation
3) RT equipment
4) RT Safety
5) Producing a radiograph
6) RT image quality
7) RT discontinuities

6. Ultrasonic Testing
Contents of Knowledge:
1) Principles of sound
2) UT equipment
3) UT measurements and flaw detection
4) UT calibration
5) Data scan presentation methods
6) Phased array UT
7) Alloy identification

7. Eddy Current Testing (ECT)
Contents of Knowledge:
1) Principle, physics aspects of ECT
2) Field factor and list of effects, e.g. edge, impedance plane diagram, depth of penetration of ECT, relation between frequency and depth of penetration in ECT
3) Equipments and accessories, various application of ECT 
4) Coating thickness measurement, advantages and limitations of eddy current testing


（二）教学单元对课程目标的支撑关系
	课程目标

教学单元
	1
	2
	3
	4
	5
	6
	7

	1. Introduction/History NDT Methods
	√
	
	√
	
	
	√
	

	2. Visual Inspection (VT)
	
	√
	
	
	√
	
	√

	3. Liquid Penetrant Testing (PT)
	
	√
	
	√
	√
	√
	√

	4. Magnetic Particle Testing (MT)
	
	√
	
	√
	√
	√
	√

	5. Radiographic Testing (RT)
	
	√
	
	
	√
	
	√

	6. Ultrasonic Testing
	
	√
	
	
	√
	
	√

	7. Eddy Current Testing (ECT)
	
	√
	
	
	√
	
	√


（三）课程教学方法与学时分配
	教学单元
	教与学方式
	考核方式
	学时分配

	
	
	
	理论
	实践
	小计

	1. Introduction/History NDT Methods
	Multimedia teaching, problem solving
	Homework,
Participation for the lectures,
Mid-term exam,
Final exam
	6
	-
	6

	2. Visual Inspection (VT)
	Multimedia teaching, problem solving
	Homework,
Participation for the lectures,
Mid-term exam,
Final exam
	6
	-
	6

	3. Liquid Penetrant Testing (PT)
	Multimedia teaching, problem solving
	Homework,
Participation for the lectures,
Mid-term exam,
Final exam
	6
	-
	6

	4. Magnetic Particle Testing (MT)
	Multimedia teaching, problem solving
	Homework,
Participation for the lectures,
Mid-term exam
	6
	-
	6

	5. Radiographic Testing (RT)
	Multimedia teaching, problem solving
	Homework,
Participation for the lectures,
Mid-term exam,
Final exam
	8
	-
	8

	6. Ultrasonic Testing
	Multimedia teaching, problem solving
	Homework,
Participation for the lectures,
Mid-term exam,
Final exam
	8
	-
	8

	7. Eddy Current Testing (ECT) 
	Multimedia teaching, problem solving
	Homework,
Participation for the lectures,
Mid-term exam,
Final exam
	8
	-
	8

	合计
	48
	-
	48


（四）课内实验项目与基本要求
	序号
	实验项目名称
	目标要求与主要内容
	实验
时数
	实验
类型

	1
	Liquid penetrant test (LPT)
	1. Understand the LPT’s procedures
2. Perform LPT
	4
	②

	2
	Magnetic particle test (MPT)
	1. Understand the MPT’s procedures
2. Perform MPT
	4
	②

	3
	Metal tension test (MTT)
	1. Understand the MTT’s procedures
2. Perform MTT
	4
	②

	4
	Pendulum impact test (PIT)
	1. Understand the PIT’s procedures
2. Perform PIT
	4
	②

	实验类型：①演示型  ②验证型  ③设计型  ④综合型


[bookmark: OLE_LINK2][bookmark: OLE_LINK1]四、课程思政教学设计
	




[bookmark: OLE_LINK3][bookmark: OLE_LINK4]五、课程考核
	总评构成
	占比
	考核方式
	课程目标
	合计

	
	
	
	1
	2
	3
	4
	5
	6
	7
	

	1
	50%
	Final exam
	√
	√
	
	
	√
	
	
	100

	X1
	10%
	Participation for the lectures
	
	
	
	
	
	
	√
	100

	X2
	10%
	Homework
	√
	√
	
	
	√
	
	
	100

	X3
	20%
	Experiment and report
	
	
	√
	√
	
	√
	
	100

	X4
	10%
	Mid-term exam
	√
	√
	
	
	
	
	
	100


六、其他需要说明的问题 
	None.
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