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	Required Courses
	Credit
	Yr.
	Semester
	Course Description

	Thermodynamics
	2
	2
	1st
	Internal system of units, Mechanical equivalent of heat, First low of Thermodynamics, Internal energy and enthalpy, Ideal gas, Reversible change, Cycle.

	Fluid Dynamics Ⅰ
	2
	2
	1st
	Outline of fluid motion, Fundamental equation of motion, Stokes’s hypothesis, Potential flow, Bernoulli’s equation, Euler’s equation.  

	Mechanics of Materials IⅠ
	2
	2
	1st
	Stress and strain, mechanical properties of materials, tension and compression, shearing force diagram and bending moment diagram, bending deformation and stress of a beam.

	Engineering Materials
	2
	2
	1st
	This course focuses on the fundamentals of engineering materials. Emphasis is on crystal structure, lattice defect, diffusion, phase equilibria, phase transformation, heat treatment of metals (ferrous and non-ferrous alloy). Ceramic and composite materials are also described.

	Mechanical Vibration I
	2
	2
	2nd
	Examples of vibration motions, systems with one degree of freedom, transients, two degree of freedom, and the Lagrange equations.

	Machine Components and Mechanisms
	2
	2
	2nd
	This course provides an introduction to machine components and motions　of mechanisms:　link mechanisms, gears, cams, belts, chains and etc.

	Control Engineering
	2
	3
	1st
	To understand the fundamental principles in the control engineering

	Metrology


	2
	3
	1st
	The basic knowledge is acquired on those principles and various systems, application for the measurement on environment and mechanical quantity in industrially utilized measurement. 1 Base of measurement, 2 Measurement of length, 3 Measurement of rotational speed, 4 Measurement of mass, force and power, 5 Measurement of pressure, flow rate and viscosity, 6 Measurement of vibration and sound, 7 Measurement of temperature, 8 measurement of stoichiometry

	Machining
	2
	3
	1st
	Machining consists of typical cutting operations, cutting process, cutting force, cutting temperature, tool materials, tool life, and
roughness.

	Computer exercise
	1
	2
	2nd
	Structure of a computer, basis of Visual Basic, introduction of program techniques, programs for numerical analyses, cooperation programs with Excel, graphics.

	Exercise of Mechanical EngineeringⅠ
	1
	2
	1st
	Thermodynamics, fluid dynamics and strength materials.

	Exercise of Mechanical EngineeringⅡ
	1
	3
	2nd
	Develop deep understanding on dynamics of machines and control engineering through practical problems. Study systematical and analytical approaches to concrete problems for mechanics, dynamics and control, and cultivate the ability to solve problems of real systems. 
Use computer software MATLAB/SIMULINK for problems with complicated numerical calculation. Motion analysis of the system with one and more degrees of freedom Basic analysis of dynamics with MATLAB/SIMULINK Numerical analysis of control system response PID control and the design of a closed loop control system

	Machine Designing and DrawingⅠ
	1
	3
	2nd
	This course conveys important information about designing and drawing of machines, threads, gears, cams, and other machine elements. Knowledge of Japanese Industrial Standard for drawing is also lectured.

	Mechanical engineering practice II
	1
	4
	1st
	Machine design: engine, fluid machine, automobile, bicycle etc.  

	Mechanical Manufacturing Practice
	1
	3
	1st
	Mechanical working: basic operation of a lath, milling machine, arc welding and gas welding.

	Mechanical Experiment
	1
	3
	2nd
	Fundamentals of Mechanical Engineering: statics, dynamics, thermodynamics, fluid dynamics, materials etc.

	Graduate Research
	6
	4
	1st+2nd
	Thesis: thermodynamics, fluid dynamics, control engineering, materials, automotive engineering, precision machining etc.

	Heat Transfer
	2
	3
	1st
	Introduction to heat conduction, heat transfer by convection, and thermal radiation

	Fluid Dynamics Ⅱ
	2
	2
	2nd
	To learn the dynamics of actual fluid with concerning the viscosity and the compressibility.

1 Viscous fluid. 2 Navier-Stokes equation. 3 Dimensional analysis. 4 Boundary layer. 5 Laminar flow. 6 Turbulent flow. 7 Compressible flow.

	Mechanics of Materials Ⅱ
	2
	2
	2nd
	Superposition method of a statically indeterminate beam, torsion, buckling of a column, energy methods, components of stress and strain, introduction of fracture mechanics.

	Mechanical Vibration Ⅱ
	2
	3
	1st
	This course covers equations of motion in a matrix form for a structure with multi-degree of freedom, eigenvalues analysis to find natural frequencies and eigen modes, modal analysis of forced vibration and mode synthesis modeling.　Vibrations of beams and continuous medium are also studied.

	Strength and Fracture of Materials
	2
	3
	1st
	This course is designed to understand plastic flow and fracture mechanisms of engineering materials (metals, alloys, ceramics and composites).

	Automotive Engineering
	2
	3
	1st
	Introduction to vehicle dynamics, acceleration performance, braking performance, steady-state cornering, and suspensions.

	Precision Machining
	2
	4
	2nd
	Precision Machining consists of grinding as processing with
bonded abrasive grain, lapping and polishing as processing with loose
abrasive grain, and fine turning.

	Control Systems
	2
	4
	2nd
	To understand the fundamental principles in the modern control theory.


	Elective(Subject)
	Credit
	Yr.
	Semester
	Course Description

	Applied Computer Analysis
	2
	3
	2nd
	This course provides an introduction to applied computer analysis :linear algebra, differential equations, laplace transforms and etc. The formula manipulation language Mathematica is used in this course.

	Heat Engine
	2
	3
	2nd
	Internal combustion engine, Ideal air cycle, Fuel, Lubrication, Suction and exhaust system, Cooling system.

	Mechatronics
	2
	4
	1st
	This class includes experimental studies concerning the position feedback control of HDD and magnetic levitation control of a mass. For this experimental goals, the transfer function of sensors, power amplifiers and actuators are examined. A closed loop and an open loop transfer functions of these control system are theoretically and experimentally analyzed. Tuning technique is tried for better control.

	Measurement Techniques for Heat and Fluid Flow
	2
	4
	1st
	Introduction to measurement techniques for flow velocity, temperature, thermal conductivity, heat transfer coefficient by convection, and flow visualization techniques.

	Turbo Machinery
	2
	4
	1st
	To introduce the basic theory and mechanism about the fluid machine and some operation problem. 1 Volute pump. 2 Axial pump. 3 Water channel. 4 Cavitations. 5 Water turbines. 6 Blowers. 7 Noises.

	Micro Fabrication


	2
	4
	2nd
	The various micro fabrications are outlined, and basic knowledge is acquired on the micro fabrication using the new energy which does not use cutting tool. 1 Introduction of micro fabrication, 2 Machining by minute tool, 3 Micro electric discharge machining, 4 Light and laser beam machining, 5 Electron beam machining, 6 processing using lithography

	Strength design
	2
	4
	1st
	Review of Mechanics of Materials, beam theory, elastic and plastic deformation of a beam, fracture mechanics, reliability of a system, structural analysis with FEM program.


	Vehicle dynamics
	2
	4
	1st
	Provide basic knowledge of vehicle motion and analytical approach to vehicle problems as the application of mechanics and dynamics of machines.
1 Mechanics of tires. 2 Basics of vehicle motion 3. Vehicle motion under disturbance. 4 Steering system and vehicle motion. 5 Suspension system, steer ability and stability

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Data Analysis
	2
	4
	1st
	To understand the fundamental principles
in both processing and analysis of the data.

	
	
	
	
	


	Elective(Subject)
	Credit
	Yr.
	Semester
	Course Description

	Design of Man-Machine Systems
	2
	4
	2nd
	To understand the fundamental conceptual design of Man-Machine Systems, including human performance.

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Materials Processing
	2
	4
	2nd
	Fundamentals of materials processing for mechanical design, including a systematic approach to the advanced materials synthesis


