	MINISTRY OF EDUCATION AND TRAINING
NHA TRANG UNIVERSITY
___________________________________________________
	


TRAINING PROGRAM
	
	Program title:
	MECHNICAL ENGINEERING

	
	
	

	
	Training level:
	Master

	
	Training specialization:
	Mechanical Engineering

	
	Code of the training programme:
	60520103

	
	Training Orientation: 
	Applied orientation

	
	Total credit units:
	

	
	Duration:
	2 60years full-time
2.5 years part-time

	
	Faculty in charge:
	Mechanical Engineering

	
	Decision issued:
	According to the decision No. 768/QĐ-ĐHNT dated: 26/8/2015


	I.
	Introduction:

	
	The professional application-oriented Master’s Degree of Mechanical Engineering offers knowledge of fundamental science and advanced professional skills to the learners and delivers the ability of creative application and advanced engineering to the design, manufacture, and efficient exploitation of mechanical machines and equipment. The learners of this program belong to categories of following majors: Mechanical Engineering, Mechanical Engineering Technology, and Material Engineering & Technology. Learners who achieve a master degree of professional application-oriented Mechanical Engineering can continue to study a PhD. Degree of Mechanical Engineering and other relevant programs if they study additional modules such as research methodology and other supporting core subjects.

	
	

	II.
	Training objectives:

	1.
	General objectives:

	
	The application-oriented Master Degree of Mechanical Engineering program provides learners with an ethical and professional working manner. Learners will have an underpinning knowledge of science and technology and the ability to independently and creatively working in the fields of mechanical engineering. They will also possess the ability of applying advanced technology to discover and resolve technical problems related to mechanical engineering, serving the modernization, industrialization, and global integration of the nation. 

	

	2.
	Program outcomes standard:

	
	After completing the training program, the master’s student will have the capacity to:

	1)
	Design and manufacture mechanical equipment that meets the requirements of domestic development, industrialization, modernization, and international integration.

	2)
	Apply hi-tech methods to manufacture mechanical components and equipment with high precision, economical effectiveness, and high reliability. 

	3)
	Organize and exploit modern mechanical technical systems efficiently.

	4)
	Apply advanced science and technology to discover and resolve crucial issues arising from the reality of mechanical engineering.

	5)
	Apply informatics technology serving professional operations in the field of mechanical engineering.

	

	3.
	Working positions after graduating:

	1)
	Senior engineer, foreman of a workshop, chief of technical department, vice technical director of enterprises which manufacture and trade in mechanical engineering. 

	2)
	Senior officer, head of department in state administrative body that is relative to mechanical engineering.

	3)
	Senior lecturer, Dean or vice dean of mechanical institutions or relevant organizations.


	III.
	Structure and contents of the program:

	1.
	Programme structure:

	No.
	Content
	Modules
	Credits

	1
	Common knowledge

· Compulsoriness  

· Elective  
	6
2
4
	15
11
4

	2
	Basic and professional knowledge

· Compulsoriness 

· Elective
	22

9

13
	30

18

12

	3
	Master Thesis
	1
	15

	
	Total
	29
	60

	

	2.
	List of modules:

	Code
	Module title
	Credits
	Output standards
	Prerequisites

	1. Common knowledge
	15
	
	

	1.1. Compulsory modules
	11
	
	

	POS501
	Philosophy
	3(3-0)
	1,3,4
	

	
	English
	8 (8-0)
	
	

	1.2. Elective modules
	4
	
	

	EC543
	Scientific Management
	2(2–0)
	1,3,4
	

	EC539
	Leadership
	2(2-0)
	1,3,4
	

	EC535
	Production Management
	2(2-0)
	1,3,4
	

	EC544
	Management of Technology and Innovation
	2(2–0)
	1,3,4
	

	2. Basis & professional knowledge
	
	
	

	2.1. Compulsory modules
	18
	
	

	CE502
	New Engineering Materials
	2(1,5–0,5)
	1,3,4
	

	MAE501
	Engineering Tribology
	2(1,5–0,5)
	1,3,4
	

	MET502
	Machinery Design
	2(1,5–0,5)
	1,4
	

	MET503
	Computer-Aided Engineering
	2(1–1)
	1,4,5
	

	MET505
	Advanced Manufacturing Engineering
	2(1,5–0,5)
	1,2,4,5
	

	MET509
	Advanced CAD/CAM/CNC
	2(1–1)
	1,2,4,5
	

	MET513
	Condition Monitoring and  Diagnostic Engineering
	2(1,5–0,5)
	3,4
	

	MET514
	Maintenance of Mechanical Equipment
	2(1,5-0,5)
	3,4
	

	MET515
	New Energy for Mechanical Engineering
	2(1,5–0,5)
	1,3,4
	

	2.2. Elective modules
	12
	
	

	NAA503
	Reliability Theory 
	2(1,5–0,5)
	3,4
	

	NAA504
	Advanced Welding Engineering
	2(1,5–0,5)
	1,2,4 
	

	MET501
	Dynamics of Machinery
	2(1,5–0,5)
	1,2,4,5
	

	MET504
	Advanced Mechanism Design: Analysis and Synthesis
	2(1,5–0,5)
	1,4,5
	MET502

	MET506
	Advanced Machining Theory
	2(1,5–0,5)
	1,2,4,5
	

	MET507
	Optimization of Machining Processes
	2(1,5–0,5)
	1,2,4,5
	

	MET508
	Advanced Machining Processes
	2(1,5–0,5)
	1,2,4
	

	MET510
	Advanced Engineering Measurement
	2(1,5–0,5)
	1,2,3,4,5
	

	MET511
	Flexible Manufacturing Systems and Computer Integrated Manufacturing
	2(1,5–0,5)
	1,2,4,5
	

	MET512
	Surface Engineering
	2(1,5–0,5)
	1,2,3,4
	

	MET516
	Manufacturing System Maintenance
	2(1,5–0,5)
	3,4
	MET513

MET514

	MET517
	Production Planning and Scheduling
	2(1,5–0,5)
	1,2,4,5
	MET505

	MET518
	Production System Design
	2(1,5–0,5)
	1,4,5
	MET505

	3. Thesis
	15
	
	

	ME601
	Master Thesis
	15
	1,2,3,4
	

	                     Total:
	60
	
	

	

	3.
	Main research topics of a master thesis:

	1)
	Design machinery and equipment serving the modernization and industrialization of production systems.

	2)
	Apply advanced manufacturing technology for making machinery and equipment.

	3)
	 Apply new materials in production engineering.

	4)
	Apply CAD/CAM/CAE technology in design and manufacturing.

	5)
	Manage, exploit, and maintain mechanical systems.

	6)
	Renewable energy and energy –savings in mechanical engineering.


	       4.   Module description
	

	POS501
	Philosophy
	3(3-0)

	This module gives an overview of: What is philosophy?; Eastern and Western Philosophy; The history of Marxist-Leninist philosophy; The Two basic tenets of dialectical materialism;  Dialectical materialism; Historical materialism; The Marxist-Leninist philosophy in the current period; The relationship between science and philosophy; The roles of world-view and the methodology of philosophy for the development of science; Awareness of science; Science and Technology – the driving force of social development; Science and Technology in Vietnam.

	EC543
	Scientific Management
	2(2-0)

	This module is constructed from an advanced/ detailed knowledge of scientific management, including: cognitive systems related to the nature of management; basic management rules and methods; managerial styles and leadership styles in the 21st Century; new approached and opinions of management functions; planning and decision-making, organizing, leading and controlling. 

	EC539
	Leadership
	2(2-0)

	This module focuses  on providing -detailed knowledge on leadership theory and practice, differentiation between management and leading. The module provides knowledge such as power formation, usage, specifically it studies a leader’s qualities and skills using specific case studies of  leadership styles.

	EC535
	Production Management
	2(1-1)

	This module provides advanced knowledge of effective production management. The main contents of this module include general issues of production management; productivity, competitive capacity and production strstegy; product and technology decisions; work distribution and measurement; maintenance and reliability;   timely  production systems and lean manufacturing production systems.

	BUA505
	Management of Technology and Innovation
	2(2-0)

	This module is constructed from advanced knowledge of the management of technology and innovation within the movement of global economic integration, including: technology and innovation management in modern businesses; technology and innovation strategies; technology evaluation, capacity and selection; technology transfer; and innovation management.

	CE502
	New Engineering Materials
	2(1,5-0,5)

	This module offers the learner knowledge of polymer materials, composite, ceramics, bio materials and nano technology.

	MAE501
	Engineering Tribology
	2(1,5-0,5)

	This module provides knowledge about friction in a machine; Abrasive friction pairs; Lubrication theory; Tribology in machine design and manufacturing (Mechanical Engineering); Tribology in piston-cylinder and bearing system in an internal combustion engine crankshaft (Transportation Engineering).

	MET502
	Machinery Design
	2(1,5-0,5)

	Fundamentals of machinery design, engineering design, manufacture design of typical mechanical components, testing and improving machinery; maintenance and repair; economic accounting of machinery exploitation.

	MET503
	Computer Aided Engineering
	2( 1-1)

	Overview of computer aided engineering (CAE); finite element method in CAE, application of CAE to solve stress and  displacement problems, kinematic and dynamic, computational fluid dynamics, designing of experiments with the support of computer.

	MET505
	Advanced Manufacturing Engineering
	2(1,5-0,5)

	Overview of concurrent engineering; engineering tools of concurrent engineering and their application in product design and development;  reverse engineering; rapid prototyping technology.

	MET509
	Advanced CAD/CAM/CNC
	2(1-1)

	Fundamentals of NURBS, NURBS  interpolation and approximation; Advanced surface modeling using Pro/ENGINEER; 4,5 axis CNC machining on CNC machine; toolpath interpolation and toolpath generation strategy; user post-processor; introduction to high-tech CNC machine.  

	MET513
	Condition Monitoring and  Diagnostic Engineering
	2(1,5-0,5)

	Methods of failure analysis; Root cause analysis; analysis of types of failures and effects of failure; condition monitoring engineering; equipment for condition monitoring: vibration monitoring, fluid state monitoring, acoustic monitoring, flaw testing and nondestructive testing, temperature control; analysis of some typical monitoring systems.

	MET514
	Maintenance of Mechanical Equipment
	2(1,5-0,5)

	Introduction to maintenance; preparation of techniques and equipment for maintenance; maintenance  recovery of mechanical components; maintenance of power trains; maintenance of motion transformation mechanisms; adjustment of balancing mechanism; maintenance of safety system; maintenance of typical mechanical systems.

	MET515
	New Energy for Mechanical Engineering
	2(1,5-0,5)

	This module offers the learners knowledge of renewable energy and solutions for energy saving in the early stage of design and manufacture in order to take advantage of mechanical systems. The learners can then implement the solution of energy-savings to reduce production and manufacturing costs, protect the environment in the existent conditions of their enterprises.

	NAA503
	Reliability Theory
	2(1,5-0,5)

	This module offers learners knowledge of the Reliability Theory, including: the fundamental concepts of Reliability Theory, methods for assessing the reliability of mechanical systems and mechanical construction. 

	NAA504
	Advanced Welding Engineering
	2(1,5-0,5)

	This module offers learners knowledge of advanced welding engineering, including: Overview of advanced welding engineering, melt and un-melt welding; reinforced welding techniques and welding for repairing mechanical components; verifying the quality of a welding joint.

	MET501
	Dynamics of Machinery
	2(1,5-0,5)

	Linear oscillation of the one-degree system, linear oscillation of the multi-degree system, nonlinear oscillation, engineering oscillation calculation, methods of calculating the dynamic strength of mechanical equipment. 

	MET504
	Advanced Mechanism Design: Analysis and Synthesis
	2(1,5-0,5)

	Systematic procedures of mechanism design; displacement, velocity, and accelerator analysis using analytic methods; graphical synthesis of mechanisms; kinetic synthesis using analytic methods; the dynamics of mechanisms; numerical methods  for solving kinetic and dynamic problems; the kinetics and dynamics of robotic mechanism.

	MET506
	Advanced Machining Theory
	2(1,5-0,5)

	Modeling and simulation of metal cutting processes; new generation of cutting tools; hard machining; high speed machining.

	MET507
	Optimization of Machining Processes
	2(1,5-0,5)

	Fundamentals of applied optimization; basic concerns of the optimization of machining processes; optimization of turning processes, optimization of milling processes, optimization of grinding processes, optimization of EDM processes.

	MET508
	Advanced Machining Processes
	2(1,5-0,5)

	Water jet machining; laser machining, plasma machining, electron beam machining, micro machining

	MET510
	Advanced Engineering Measurement
	2(1,5-0,5)

	Measurement systems and the approaches to reduce the error in measurement systems; common industrial sensor; Cutting force and geometrical measurement; application of computers in mechanical measurement. 

	MET511
	Flexible Manufacturing Systems and Computer Integrated Manufacturing
	2(1,5-0,5)

	Concepts and basic principles of the formation of flexible manufacturing systems; components and software of FMS;  assembly, operations and development trends of FMS; Computer integrated manufacturing; data bases of CIM and data management system. 

	MET512
	Surface Engineering
	2(1,5-0,5)

	Overview of, surface characteristics, surface hardener methods, characteristics and coating layers, coating technology.

	MET516
	Manufacturing System Maintenance
	2(1,5-0,5)

	Introduction to the maintenance system, the pillars of total productive maintenance (TPM), autonomous maintenance, 5S, planned  maintenance, assessment of costs and benefits of TPM, TPM planning

	MET517
	Production Planning and Scheduling
	2(1,5-0,5)

	Introduction to production planning and scheduling; Production planning; scheduling and controlling manufacturing operations; Master planning, aggregate planning and material requirement planning; sequencing chart for machines in workshops; production norms.

	MET518
	Production System Design
	2(1,5-0,5)

	Production systems; theory of production system development; production systems in manufacturing; systematic procedures of design of the production system; design and assessment of production systems; design of equipment.
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