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	Required Courses
	Credit
	Yr.
	Semester
	Course Description

	Thermodynamics
	2
	2
	1st
	The first and second laws of thermodynamics are studied and are applied to thermodynamic properties. Equations of state and the formulation of thermodynamics properties of perfect gases and real gases are discussed. Fundamental thermodynamic cycles of prime movers and refrigerators are introduced.

	Fluid Mechanics I
	2
	2
	1st
	This course comprehends elementary mechanics of fluid that is the study of fluids either in motion or at rest. It includes fluid properties (density, viscosity, bulk modulus), fluid statics, basic equations of fluid dynamics (equation of continuity, Bernoulli’s equation, momentum theorem), internal flow (Hagen-Poiseulle law), and friction factor of circular lines (Darcy-Weisbach equation). 

	Mechanical Systems Kinematics
	2
	2
	1st
	Introduction to kinematics of particles, of systems of particles, and of rigid bodies applied to mechanical engineering problems

	Dynamics of Machines I
	2
	3
	2nd
	This course provides elements of dynamics of machines based on mechanical vibration. Topics include free and forced vibration of linear single and two-degree-of-freedom system, energy method, vibration transmissibility and insulation, dynamic absorber.

	Linear Control Systems
	2
	3
	1st
	Analysis and design of linear control systems in the time and frequency domains.

	Mechanical Materials
	2
	3
	1st
	An introduction to metallurgy and carbon steel. 1.Crystalline structure, 2.Crystal lattice, 3.Work hardening and heat treatment, 4.Phase diagram, 5.Lattice defect, 6.Strengthening method, 7.Carbon steel

	Machining technology 
	2
	3
	2nd
	Provide outline of the machining technology, fundamental theories of cutting, problem and solution of precision and efficient machining. 1. Outline of machine tool, 2. Theory of cutting, 3. Properties of machined surface, 4. Tool materials and their abrasion, 5. Machining efficiency, 6. Machinability of workpiece, 7. Cutting fluid, 8. Kinds of cutting 9. Non-traditional machining.

	Strength of Materials I
	2
	2
	1st
	A first course in static equiliblium and mechanics on defeformable bars to various types of loadings and constraints. Topics include forces, moments, couples, centroids, stress-strain relationships, mechanical properties of materials, allowable stress, safety factor, engineering ethics, sress-strain analysis of a bar, thermal stresses, torsion, bending, moments of areas and bending and shearing stresses.

	Outline of Mechanical Systems Engineering 
	2
	2
	1st
	An overview course in which you will study fundamental concepts and laws of mechanical systems engineering and will learn synthetically and systematically how part, machines or systems work and how to design and analyze them.

	Electronics and Electrical Engineering
	2
	2
	2nd
	Introduction to analog and digital circuit, including electrical quantities and elements, resistive circuits, transient and steady-state responses of RLC circuits, sinusoidal excitation and complex frequency.

	Applied Computer Analysis I
	2
	3
	1st
	This course provides an introduction to programming in C.

In addition to covering basic syntax and modular

programming techniques, the course emphasizes

coding and debugging by a student.

	Exercise of Mechanical Systems Engineering
	1
	2
	2nd
	Solve basic and advanced problems of thermodynamics, strength of materials, fluid dynamics, and mechanical systems kinematics. This course will develop the fundamental knowledge required for mechanical systems engineers.

	Mechanical Systems design and Drawing Ⅰ
	1
	3
	2nd
	Practice design and drawing methods based on JIS are given. Strength evaluation of machine parts based on statics and properties of materials and designing & drawing of machine parts. 1. Lines and form of character, 2. Projection methods, 3. Indication of dimensions, 4. Tolerance and fit between machine parts, 5. Indication of surface roughness and kinds of symbols, 6. Trace of machine parts, 7. Design and drawing of screw, shaft coupling, and gear.

	Mechanical Systems Design and Drawing II
	1
	4
	1st
	This course acquaints the student with the design and drawing of a machine or a ship. A student chooses one from the following subjects; mechanical design of a two-link manipulator; ship design-general arrangement, lines and midship section; design and manufacturing of a miniature Stirling engine. 

	Mechanical Manufacturing Practice 
	1
	2
	2nd
	Machine tools operation and machine parts manufacturing etc. are practiced to realize the fundamental knowledge of manufacturing science and related subjects.

1. Manufacturing a test-hammer through metal and wood machining and finishing processes, 2. Manufacturing a paper weight and an ashtray by milling and machining-center processes, 3. Manufacturing a squill vice by aluminum alloy casting, 4. Manufacturing a decorated steel fence by forging and welding.

	Mechanical Systems Laboratory
	2
	3
	1st+2nd
	A study of experimental procedures and analysis of mechanical systems.

	Undergraduate Research
	6
	4
	1st+2nd
	In-depth study of engineering topics with integration of knowledge.

	Internal Combustion Engine 
	2
	3
	1st
	The thermodynamic and fluid dynamic theory of internal combustion piston engines, and the combustion processes occurring in these engines are studied. Piston engine practices and applications are discussed.

	Fluid Mechanics II
	2
	3
	2nd
	Dynamics of fluid flows is introduced. This cource covers potential flow, Navie-Stokes equations, boundary layer theory, turbulent flows, computational fluid dynamics, and flows past bluff body.

	Fluid Machinery
	2
	3
	2nd
	An introduction to fluid machine based on two topics, fluid mechanics and control engineering. This course especially presents various fluid power systems, which are mainly consists of pumps, valves, actuators, fluid lines, and some equipments.

	Dynamics of Machines II
	2
	4
	1st
	Continuing to Dynamics of Machines I, topics include matrix methods of multi-degree- of-freedom system, Lagrange’s equations, continuous system, modal analysis, approximate methods.

	Modern Control Systems
	2
	4
	1st
	Analysis and design of control systems using modern control theory.

	Structural Materials
	2
	4
	1st
	An introduction to advanced topics of metallurgy for structural and engineering materials. 1. Introduction, 2,High tensile strength steel, 3.Cast iron, 4.Surface hardening, 5,Tool steel, 6.Stainless steel, 7. Heat-resisting steel and alloy

	Instrumentation Engineering 
	2
	3
	1st
	Provide precision measuring method concerning: measurement error; handling of data; composition of measuring systems; and their characteristics. 1. Units system for measurement, 2. Error and data handling, 3. Composition of measuring systems and their characteristics, 4. Measurement of length, angle, shape and displacement, 5. Measurement of stress and strain, 6. Measurement of vibration, 7. Measurement of temperature.

	Strength of Materials II
	2
	2
	2nd
	A second course in mechanics of deformable bodies. Topics include deflection of determinate and indeterminate beams, transformations of stress and strain, Mohr's circle, column buckling, energy methods (Maxwell-Betti's reciprocal theorem, Castigliano's theorem), impact loading and matrix analysis of trusses and frames.

	Naval Architecture A
	2
	3
	1st
	This course aims to acquire the fundamental knowledge which is necessary to study Naval Architectuture. 

 1.Introduction

 2.Ship Hydrostatics

 3.Stability

 4.Ship Structure

	Naval Architecture B
	2
	3
	2nd
	This course is a middle course of Naval Architecture. 
 1.Resistance and Propulsion
 2.Seakeeping and Maneuvering
 3.Strength of Ships. 

	Applied Computer Analysis II
	2
	3
	2nd
	This course provides an introduction to numerical analysis : numerical integration, Newton method, Runge-Kutta method, Gauss elimination method and etc.  The formula manipulation language Mathematica in addition to the C language is also used in this course.


	Elective(Subject)
	Credit
	Yr.
	Semester
	Course Description

	Gas turbines 
	2
	4
	1st
	Principles of thermodynamics and fluid dynamics utilized in the analysis and design of gas-turbine cycles, components and systems for aircraft stationary, and naval applications. 

	Advanced Control Systems
	2
	4
	2nd
	A study of advanced topics of automatic control systems.

	High Temperature Strength
	2
	4
	2nd
	An introduction to high temperature mechanical properties of heat-resisting steel and alloy based on metallography. 1.History, 2.Mechanical properties at high temperature. 3.Diffusion 4.Larson-Miller parameter. 5.Deformation mechanism at high temperature. 6.Strengthening method,7.Single crystal superalloy.

	Precision Machining
	2
	4
	1st
	Provide fundamental knowledge and theories of precision machining using bonded and/or loose abrasives, and kinds of super precision machining methods and their characteristics are provided.

1. Outline of precision machining, 2. Theory of grinding, 3. Methods of grinding, 4. Methods of loose abrasive machining, 5. Tool materials and their abrasion, 6. Grinding of flat and curved surfaces, 7. Control of grinding machine, 8. Kinds of advanced precision machining.

	Advanced Naval Architecture
	2
	4
	1st
	This course aims to expand the specialized knowledge by learning the theory, design method and topics of Naval Architecture and Ocean Engineering. Some subjects, 
 1.Ship Design
 2.Ocean Waves and Wave Loads
 3.Resistance and Propulsion
 4.Ship Motions
 5.High Performance Ships
 6.Floating Marine Structures
 7.Structural and Vibration Analysis,
will be chosen for the course. 

	Introduction to Robotic Systems
	2
	4
	2nd
	A study of fundamentals of robotic systems.

	Special Lectures
	2
	4
	2nd
	This course aims to give knowledge and information about development of equipments for the Self-Defense Forces of Japan and the Technical Research & Development Institutes. The lecturers consist of each some members in the five TRDI’s.


