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Mathematics |

continuity; differentiation and integration of real-
valued and vector-valued functions of a real
variable, their applications; applications of
derivative; indeterminate forms; techniques of

integration; numerical integration.

02-211-003

Mathematics |l

Introduction to line integrals; improper integrals;
calculus of real valued functions of two
variables; line, plane and surfaces in three-
dimensional space; polar coordinates; calculus
of real valued functions of several variables and

its applications.

02-211-004

Mathematics Il

Introduction to differential equations and their
applications; mathematical inductions; sequence
and series of numbers; Taylor series expansions

and approximation of elementary functions.

02-221-001 Stoichiometry and basis of atomic theory;
Fundamental properties of gas, liquid, solid, and solution;
Chemistry chemical equilibrium; ionic equilibrium; chemical
kinetics; electronic structure of atoms; chemical
bonds; periodic properties; representative
elements; nonmetals and transition metals.
02-221-002 Laboratory experiments pertaining to lecture
Fundamental course covered in

Chemistry Laboratory

02-221-001 Fundamental Chemistry.

02-231-003
Physics |

Mechanics of particles and rigid bodies;
Newton’s laws of motion; kinematics of particles
and rigid bodies; rotational motion and angular
momentum; simple harmonic motion; properties
of matters; fluid mechanics; work and heat;

vibrations and mechanical waves.

02-231-004
Physics Laboratory |

Laboratory experiments pertaining to lecture

course covered in 02-231-003 Physics .

02-231-005 Elements of electromagnetism; electrostatics;

Physics |l electromagnetic waves, interference, and
diffraction; DC circuits and AC circuits;
fundamentals of electronics; geometrical and
physical optics; modern physics.

02-231-006 Laboratory experiments pertaining to lecture

Physics Laboratory |l

course covered in 02-231-005 Physics II.

04-000-101

Engineering Drawing

Lettering and annotation; orthographic
projection, orthographic drawing and pictorial

drawing; dimensioning and tolerancing; drawing
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of section views, auxiliary view and surface
development; freehand sketches; detail and
assembly drawing; basic computer aided
drawing.
04-000-102 The relationships between of structures,

Engineering Materials

properties and production processes; types of
engineering materials and their applications such
as metals, polymers, ceramics, and composites;
phase equilibrium diagrams and their
interpretation; mechanical properties and

materials degradation.

04-000-103 Force systems; force resultants; equilibrium; free

Engineering body diagrams and equation of equilibrium; fluid

Mechanics statics; kinematics and kinetics of particles and
rigid body; Newton’s law of motion; work and
energy; impulse and momentum.

04-000-104 Computer concepts; microprocessor and

Computer computer; computer components; hardware and

Programming

software interaction; fundamentals

and terminology of computer programming;
current computer programming language;
software development; programming tools;
expressions, operators, and control structures;
debugging; algorithms and applications;

programming practices.

04-211-203
Fundamentals of

Electrical Engineering

Basic DC and AC circuit analysis; voltage, current
and power; transformers; introduction to
electrical machinery; generators, motors and
their uses; concepts of three-phase systems;
methods of electric power transmission and
distribution; basic electrical instruments;
laboratory experiments in topics coordinated

with lecture materials.

04-341-101
Manufacturing

Processes

Principles of product design; customer
requirements; quality function deployment and
innovation; manufacturing factors; basic
manufacturing processes; metal casting; metal
forming; machining processes; plastic forming;
welding; heat treatment; relationship between
materials and manufacturing processes; basic
computer aided manufacturing; manufacturing

costs.

04-341-102
Materials Testing

Laboratories

Destructive testing and non-destructive testing;
tensile test; hardness test; impact test; fatigue

test; magnetic particle inspection; penetrant

-q4-




awu | Anungdndfinfifeuszasd (Graduate Attributes) WEIYISIVY AN93UNETIIYV
audonnas Washington Accord
inspection; ultrasonic inspection; radiation
inspection; defects in metals; metallurgy and
failure analysis.
04-341-103 Work safety in a machine shop; basic machine

Process Engineering

shop skills training; the use of measuring
equipment; benchwork such as chisels, filings,
and hand saws; the use of machine tools such
as sawing, drilling, turning, shaping, and milling;
welding and sheet metal fabrication; knowledge
and skills applications for completing an

assigned work.

04-341-205
Production Machine

Tools

Types of machine tools and their applications
such as machine tools for casting, metal forming,
material removal processes,

and specialized machine tools for other specific
tasks; structure of machine tools; machine drives
and transmission units; linear and rotary guides
and bearings; machine tools set-up; machine

tools control systems such as CNC and PLC.

04-341-206
Thermofluids

Principles and basic definitions of
thermodynamics; properties and state of pure
substances; work and heat; the first law of
thermodynamics; constant mass and constant
volume systems; the second law of
thermodynamics and its applications; basic
concepts and basic properties of fluids;
fundamentals of fluid statics; fundamentals of
fluid dynamics; characteristics of fluid flow:

laminar and turbulent flows.

04-341-307
Production

Engineering Practice

Practice of metal forming such as extrusion,
forging, drawing, and ironing of various materials;
hot forming of metals; plastic forming such as
injection molding and blow molding; metal
cutting and testing for orthogonal cutting;
analysis and force measurement from three
dimensional cutting; tool wear and tool life;
surface roughness; jig and fixture design;
mechanical control, electrical control,
pneumatics control, hydraulics control; feedback
control; applications of these skills by

completing an assigned work.

04-341-311

Tool Engineering

Design of jigs and fixtures to assist in
manufacturing processes such as machining, part
assembly, joining and welding, and fine

measurement; direct and indirect reference
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planes; contact forces of wedges, cams, screws,
and togsles; tolerances of jigs and fixtures.
04-341-312 Foundation knowledge of material properties for

Material Forming
Processes and

Product Design

metal forming and plastic forming; sheet metal
forming; bulk forming; fundamental of metal
forming processes such as forging, rolling,
extrusion, drawing, powder metallurgy, polymer,
ceramic, and plastic injection processes; factors
and tools involving metal forming and plastic

injection processes.

04-341-313
Welding Engineering
and Metallurgy

Introduction to welding processes; welding
codes and standards; electrode and shielding
gas; welding symbols; shielded metal arc
welding process; gas metal arc welding process;
gas tungsten arc welding process; influence of
heat affecting on welding; welding inspection;

defects in welding.

04-341-318
Metal Casting and
Heat Treatment

Engineering

Melting and casting processes; metals for casting;
casting parts design; types of casting mold;
solidification mechanisms and fluidity of melts;
casting defects and their inspection; safety in
melting and metal casting; heat treatment
processes for steel, cast iron, tool steel, and
stainless steel; surface heat treatment of steel
and heat treatment for non ferrous metals; tools

and equipments in heat treatment process.

04-341-422
Welding Technology

Introduction to welding processes; shielded
metal arc welding process; gas metal arc welding
process; gas tungsten arc welding process;
welding metallurgy; influence of heat affecting
on welding; electrode and shielding gas; welding
symbols; welding inspection; applications of

these skills by completing an assigned work.

04-341-423
Pneumatics and

Hydraulics

Operating principles of pneumatic and hydraulic
systems; basic components and functions;
standard symbols and circuit diagrams, pumps,
control valves, and actuators; electro pneumatic
and hydraulic control circuits; fluid conditioning;
trouble shooting strategies and preventive
maintenance; practice in topics coordinated with

lecture materials.

04-341-424
Machine Tools

Technology

Types of machine tools and machining
operations; machine tools for manufacturing,
metal forming, surface cutting, and other

specialized machine tools; machine tool
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structures and installation of machine tools;
slide rail sets, bearings, and power transmission;
CNC machine tool control unit; applications of
PLC; data processing; process control and
distance measurement system; applications of

these skills by completing an assigned work.

04-341-425
Mold and Die
Technology

Types and structure of plastics; processing of
plastic products; materials and machines used in
mold making; mold design and analysis: injection
mold, blow mold, and custom compression

mold; mold drawing.

04-341-426
Welding and Sheet

Metal Fabrication

Welding safety; basic metal welding; shielded
metal arc welding; oxygen cutting and
oxyacetylene welding; basic sheet metal
fabrication; hand and machine tools in sheet
metal; sheet metal drawing; sheet metal joining;
applications of these skills by completing an

assigned work.

04-341-427

Jig and Fixture Design

Principles, procedures and drawing techniques
for the design of jigs and fixtures; tools designed
from work piece dimensions and their tolerances
to avoid errors of dimensions and shape
tolerances; stacking tolerances; practice related

to the design of jigs and fixtures.

04-343-101
Metrology Engineering
Laboratory

Measuring standards; units and methods of
measurement; reference standards; calibration
of measuring instruments; measurement

and inspection for machine elements such as
shaft, hole, thread,

and gear; profile projector; roundness testing;
surface roughness testing; the use of coordinate

measuring instruments

04-343-202
Engineering Statistics

and Data Analysis

Principles of statistics; probability theory;
random variables; probability distributions;
sampling distribution; estimation theory; test of
hypothesis; analysis of variance; simple linear
regression and correlation; design of experiment;

applications of statistical analysis software

04-345-304
Modern Product
Design and

Development

Principles of product design; customer
requirements; quality function deployment;
failure mode and effects analysis; design of
product structure; value analysis; material and
process selection; design for manufacturing and
assembly; manufacturing cost analysis; physical

model prototyping by using classic modeling and
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the rapid prototyping processes.

04-346-407 Principles of mechanics of materials; mechanical
Machine Design and properties of materials; torsion; stress in beams;
Analysis shear force and bending moment diagrams;

combined stresses and Mohr’s circle; failure
theories; design of machine elements for static
stress; design of machine elements for
fluctuating stress; design processes of common
machine elements; practice in topics

coordinated with lecture materials.

n153ns1zitdeyn (Problem Analysis) 04-341-206 Principles and basic definitions of

GREYEREAY! (;Tuﬁa:umi 398 ﬁw?u wagIATIZN Jgym - Thermofluids thermodynamics; properties and state of pure
MaImnssufiTUTey Lﬁa’[,‘l;lﬁymyaﬁgﬂ maqﬁzym'ﬁﬁ substances; work and heat; the first law of
ey Tnely vdnnsme adinenans Inendans thermodynamics; constant mass and constant
55UYIR UAYINEINSAMATTUAENS volume systems; the second law of

thermodynamics and its applications; basic
concepts and basic properties of fluids;
fundamentals of fluid statics; fundamentals of
fluid dynamics; characteristics of fluid flow:

laminar and turbulent flows.

04-343-202 Principles of statistics; probability theory;
Engineering Statistics random variables; probability distributions;

and Data Analysis sampling distribution; estimation theory; test of
hypothesis; analysis of variance; simple linear
regression and correlation; design of experiment;

applications of statistical analysis software

04-343-303 Principles of quality control; statistics for quality
Quality Control and control; quality control circle; the 7 QC tools;
Process Improvement | control charts for variables; control charts for
attributes; process capability study;
measurement system analysis; sampling plans;
quality function deployment

and innovation; cost of quality; quality
engineering and reliability; quality management

system; productivity improvement strategies.

04-345-201 Approach to operations research; establishing
Optimization in pattern of problems and results of the problem
Industry model; linear programming problems; inventory

modeling; transportation problems; assignment
problems; game theory; queuing theory; network
analysis; simulation techniques and decision
making; optimization methods; optimization of
one variable function; optimization of multi-

variable functions.

04-346-303 Project management; preparation of project

-8-
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Preparation for
Production

Engineering Project

proposal; presentation techniques; exploring
advanced technology related to production
engineering; applications of academic knowledge
and problem solving in topics of interest under

the supervision of advisor.

04-346-404
Production

Engineering Project

Literature survey; integrated theories and
applications for project work; setting up an
action plan and phase of the project; design and
preparation of materials, equipment and
instruments; project execution under the
supervision of project advisor; report writing and

oral presentation are required.

04-346-405 Project-based learning resolution with co-op
Cooperative employers to integrated knowledge and skills on
Education working for a period not less than 640 hours or
16 weeks; writing the final report, oral
presentation, and work performance evaluations
undertaken by
job supervisor and co-op advisor.
04-346-407 Principles of mechanics of materials; mechanical

Machine Design and

Analysis

properties of materials; torsion; stress in beams;
shear force and bending moment diagrams;
combined stresses and Mohr’s circle; failure
theories; design of machine elements for static
stress; design of machine elements for
fluctuating stress; design processes of common
machine elements; practice in topics

coordinated with lecture materials.

ﬂ’]iaaﬂLLUUﬁmqu1ﬁ’1ﬁaU%mﬂﬁy1ﬂ’l/ 04-341-104 Hands-on training in manufacturing drafting and

(Design/Development of Solutions) Digital Design Practice | design; practice of producing drawing by

- Ansaimu AR UTIUYINNg Fenssundutau computer-aided drafting and design in two and
AT PNUUUTZUU TUINY WIBNIZUIUNIT FNUAINY three dimensions; solid modeling; modifying
Fudunas wanveu ﬁumaﬁmﬁmmqmumﬁﬁmqﬁu part; parts assembly; working drawing; assembly

Aulaendie Juusssu deu uazasInasu modeling with motion animation.

04-341-308 Axis system and motion of machine tool;

Computer Numerical | coordinate systems of computer numerical

Control Technology control machine; workpiece setup; cutting tool
selection; machining parameters; tool
compensation; G-code and M-code
programming; the use of computer aided
programming.

04-341-309 Computer aided design and drafting; solid and

Computer Aided surface modeling; working drawing; process

Design and planning; automatic generate cutting tool

Manufacturing location; data link with CNC; practical skills in

-9-
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related topics.

04-341-310
Automation for Smart

Production Systems

Fundamentals of control systems for industrial
applications; architecture of automation

systems; hydraulic and pneumatic control
systems; closed loop control; open loop control;
feedback control; continuous process, discrete
process, and mixed process; number systems
and binary arithmetic; digital logic gates and
registers; programmable logic controllers; [0Ts in
automation systems; practice in topics

coordinated with lecture materials.

04-341-312
Material Forming
Processes and

Product Design

Foundation knowledge of material properties for
metal forming and plastic forming; sheet metal
forming; bulk forming; fundamental of metal
forming processes such as forging, rolling,
extrusion, drawing, powder metallurgy, polymer,
ceramic, and plastic injection processes; factors
and tools involving metal forming and plastic

injection processes.

04-341-316
Manufacturing
Technologies for

Smart Industry

Roles and functions of the computer used in
production processes; models and concepts
used in the production of computer integrated
manufacturing systems; study of Flexible
Manufacturing System (FMS); study of tools and
methods used in the analysis of production
systems; the design of integrated manufacturing

systems using computer software and various

Plant Layout and
Facility Planning for
Smart Factory

tools.
04-341-425 Types and structure of plastics; processing of
Mold and Die plastic products; materials and machines used in
Technology mold making; mold design and analysis: injection
mold, blow mold, and custom compression
mold; mold drawing.
04-342-405 Principles of industrial plant design; plant

location; products

and process analysis; calculations of machine
and manpower requirement; activity, flow, and
space relationships; plant layout and design;
material handling; warehouse; assembly line
balancing; plant services design; project control,
plant layout decision and analysis; law and

regulations related to factory design.

04-343-202
Engineering Statistics

and Data Analysis

Principles of statistics; probability theory;
random variables; probability distributions;

sampling distribution; estimation theory; test of

-10 -
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hypothesis; analysis of variance; simple linear
regression and correlation; design of experiment;
applications of statistical analysis software
04-343-303 Principles of quality control; statistics for quality

Quality Control and

Process Improvement

control; quality control circle; the 7 QC tools;
control charts for variables; control charts for
attributes; process capability study;
measurement system analysis; sampling plans;
quality function deployment

and innovation; cost of quality; quality
engineering and reliability; quality management

system; productivity improvement strategies.

04-345-201
Optimization in

Industry

Approach to operations research; establishing
pattern of problems and results of the problem
model; linear programming problems; inventory
modeling; transportation problems; assignment
problems; game theory; queuing theory; network
analysis; simulation techniques and decision
making; optimization methods; optimization of
one variable function; optimization of multi-

variable functions.

04-345-304
Modern Product
Design and

Development

Principles of product design; customer
requirements; quality function deployment;
failure mode and effects analysis; design of
product structure; value analysis; material and
process selection; design for manufacturing and
assembly; manufacturing cost analysis; physical
model prototyping by using classic modeling and

the rapid prototyping processes.

04-346-303
Preparation for
Production

Engineering Project

Project management; preparation of project
proposal; presentation techniques; exploring
advanced technology related to production
engineering; applications of academic knowledge
and problem solving in topics of interest under

the supervision of advisor.

04-346-404
Production

Engineering Project

Literature survey; integrated theories and
applications for project work; setting up an
action plan and phase of the project; design and
preparation of materials, equipment and
instruments; project execution under the
supervision of project advisor; report writing and

oral presentation are required.

04-346-407
Machine Design and

Analysis

Principles of mechanics of materials; mechanical
properties of materials; torsion; stress in beams;

shear force and bending moment diagrams;
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combined stresses and Mohr’s circle; failure
theories; design of machine elements for static
stress; design of machine elements for
fluctuating stress; design processes of common
machine elements; practice in topics

coordinated with lecture materials.

nM158UAY (Investigation)
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04-341-314
Industrial Artificial

Intelligence

Introduction to artificial intelligence; solving
problems by searching; game playing and
adversarial search; expert systems; machine
learning; evolutionary computation; artificial
neural networks; python programming for
artificial intelligence; deep learning and
applications; perception and computer vision;
image classification and object detection;
Natural Language Processing (NLP) and
applications; robotics; reinforcement learning;

artificial intelligence for industrial applications.

04-341-318
Metal Casting and
Heat Treatment

Engineering

Melting and casting processes; metals for casting;
casting parts design; types of casting mold;
solidification mechanisms and fluidity of melts;
casting defects and their inspection; safety in
melting and metal casting; heat treatment
processes for steel, cast iron, tool steel, and
stainless steel; surface heat treatment of steel
and heat treatment for non ferrous metals; tools

and equipments in heat treatment process.

04-341-421
Industrial Engineering

Laboratory

Practice in statistical analysis of laboratory data;
application of statistical tools in quality control;
experimental design; time study; production
planning; production line balancing; plant
layout; computer modelling and simulation;
project management; the use of application

software in industrial engineering.

04-342-101
Practice in
Mechanical and

Energy Engineering

Practical skills laboratory experiment, operations,
and maintenance of energy and mechanical
engineering systems and components such as
Industrial heat exchanger; temperature and
pressure mearsurement; air compressor; steam
generating system,; refrigeration and air
conditioning system; pneumatics and hydraulics
system; factory energy sources; renewable

energy; energy saving techniques.

04-342-203
Work Study in
Modern Industry

Principles of motion and time study;
measurement and evaluation of work methods;

applications of principles of motion economy;
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tools for work and time study by various charts
including flow process chart; simultaneous
motion chart and man-machine chart; use of
equipment related to work study; work
sampling; standardization of time; performance
rating and allowance time determination
techniques; job analysis for work method
efficiency improvement; wage payment and
wage incentive planning; application of
computer for analysis; case studies of work

study in industry.

04-343-202
Engineering Statistics

and Data Analysis

Principles of statistics; probability theory;
random variables; probability distributions;
sampling distribution; estimation theory; test of
hypothesis; analysis of variance; simple linear
regression and correlation; design of experiment;

applications of statistical analysis software

04-343-303
Quality Control and

Process Improvement

Principles of quality control; statistics for quality
control; quality control circle; the 7 QC tools;
control charts for variables; control charts for
attributes; process capability study;
measurement system analysis; sampling plans;
quality function deployment

and innovation; cost of quality; quality
engineering and reliability; quality management

system; productivity improvement strategies.

04-345-201
Optimization in

Industry

Approach to operations research; establishing
pattern of problems and results of the problem
model; linear programming problems; inventory
modeling; transportation problems; assignment
problems; game theory; queuing theory; network
analysis; simulation techniques and decision
making; optimization methods; optimization of
one variable function; optimization of multi-

variable functions.

04-345-304
Modern Product
Design and

Development

Principles of product design; customer
requirements; quality function deployment;
failure mode and effects analysis; design of
product structure; value analysis; material and
process selection; design for manufacturing and
assembly; manufacturing cost analysis; physical
model prototyping by using classic modeling and

the rapid prototyping processes.

04-345-305

Innovative Thinking

Systematically mathematic and scientific thinking

for innovation; type of innovation; master
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innovator; process of innovative thinking;
creative failure; innovation development; ethics
of innovator.
04-345-306 Principles of project feasibility study; marketing

Feasibility Study of

Modern Business

study; engineering study; management study;
financial study; economics study; study of legal
and environmental impact; project planning,
scheduling; project planning, scheduling, and
control; applications for industrial project;
business model; practice in topics coordinated

with lecture materials.

04-346-201
Preparation for
Cooperative and

Work Integrated

Principles, concepts and processes of
cooperative and work integrated education;
workplace selection; job application process;

preparation for work placement interview; safety

Education and ethics in workplace; communication,
personality development and human relations;
report writing techniques and presentation.

04-346-302 Systematical practice in relevant field within

Professional

Experience in

companies, state enterprises or government

organization at least 120 hours; work issues

Production including management engineering and/or

Engineering modern manufacturing system engineering and
performance evaluation by job supervisor and
faculty advisor.

04-346-303 Project management; preparation of project

Preparation for
Production

Engineering Project

proposal; presentation techniques; exploring
advanced technology related to production
engineering; applications of academic knowledge
and problem solving in topics of interest under

the supervision of advisor.

04-346-404
Production

Engineering Project

Literature survey; integrated theories and
applications for project work; setting up an
action plan and phase of the project; design and
preparation of materials, equipment and
instruments; project execution under the
supervision of project advisor; report writing and

oral presentation are required.

04-346-410
Innovative

Entrepreneurship

Definition of innovative entrepreneurship;
technology business and innovation business
concept; open innovation platform; attitude and
motivation of entrepreneurship, innovation
business and social entrepreneurship; steps to
start a new business; preparation of business

models and business plans; marketing
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communication; branding; business feasibility
assessment and new business problems.
5 msl4iasasiieviuaiis (Modern Tool Usage) 04-341-307 Practice of metal forming such as extrusion,
- @nsaasns @enly wedleds niwenns uay 1y Production forging, drawing, and ironing of various materials;
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Engineering Practice

hot forming of metals; plastic forming such as
injection molding and blow molding; metal
cutting and testing for orthogonal cutting;
analysis and force measurement from three
dimensional cutting; tool wear and tool life;
surface roughness; jig and fixture design;
mechanical control, electrical control,
pneumatics control, hydraulics control; feedback
control; applications of these skills by

completing an assigned work.

04-341-308

Computer Numerical

Axis system and motion of machine tool;

coordinate systems of computer numerical

Control Technology control machine; workpiece setup; cutting tool
selection; machining parameters; tool
compensation; G-code and M-code
programming; the use of computer aided
programming.

04-341-309 Computer aided design and drafting; solid and

Computer Aided surface modeling; working drawing; process

Design and planning; automatic generate cutting tool

Manufacturing

location; data link with CNC; practical skills in

related topics.

04-341-310
Automation for Smart

Production Systems

Fundamentals of control systems for industrial
applications; architecture of automation

systems; hydraulic and pneumatic control
systems; closed loop control; open loop control;
feedback control; continuous process, discrete
process, and mixed process; number systems
and binary arithmetic; digital logic gates and
registers; programmable logic controllers; [0Ts in
automation systems; practice in topics

coordinated with lecture materials.

04-341-311

Tool Engineering

Design of jigs and fixtures to assist in
manufacturing processes such as machining, part
assembly, joining and welding, and fine
measurement; direct and indirect reference
planes; contact forces of wedges, cams, screws,

and togsles; tolerances of jigs and fixtures.

04-341-313
Welding Engineering
and Metallurgy

Introduction to welding processes; welding
codes and standards; electrode and shielding

gas; welding symbols; shielded metal arc
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welding process; gas metal arc welding process;
gas tungsten arc welding process; influence of
heat affecting on welding; welding inspection;

defects in welding.

04-341-314
Industrial Artificial

Intelligence

Introduction to artificial intelligence; solving
problems by searching; game playing and
adversarial search; expert systems; machine
learning; evolutionary computation; artificial
neural networks; python programming for
artificial intelligence; deep learning and
applications; perception and computer vision;
image classification and object detection;
Natural Language Processing (NLP) and
applications; robotics; reinforcement learning;

artificial intelligence for industrial applications.

04-341-315
Advanced
Manufacturing

Process and

Principles of modern manufacturing systems;
types of modern manufacturing system such as
group technology, flexible manufacturing

system, computer-integrated manufacturing,

Automation automatic guide vehicle, rapid prototype, 3D
printing, computer numerical control; computer
aided design and manufacturing; practice in
topics coordinated with lecture materials.

04-341-316 Roles and functions of the computer used in

Manufacturing
Technologies for

Smart Industry

production processes; models and concepts
used in the production of computer integrated
manufacturing systems; study of Flexible
Manufacturing System (FMS); study of tools and
methods used in the analysis of production
systems; the design of integrated manufacturing
systems using computer software and various

tools.

04-341-317
Industrial Automation

and Control Systems

Fundamental of industrial automation and
control systems and their applications;
mechanical control, electrical control,
pneumatics control, hydraulics control, feedback
control, and PLC; analog sensor and digital
sensor; CNC machine tools, flexible

manufacturing system; industrial robots.

04-343-101
Metrology Engineering

Laboratory

Measuring standards; units and methods of
measurement; reference standards; calibration
of measuring instruments; measurement

and inspection for machine elements such as
shaft, hole, thread,

and gear; profile projector; roundness testing;
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surface roughness testing; the use of coordinate
measuring instruments
04-343-404 Different methods of non-destructive testing

Material and Welding

Inspection

such as visual inspection, dye penetrant testing,
magnetic particle testing, ultrasonic testing,
radiographic or X-ray teating, and eddy current
testing; visual weld inspection techniques and
correct use of inspection tools; mechanical
testing on welded joints; weld imperfections; the
use of standards in weld inspection; weld quality

evaluation and recording of welding inspection.

04-346-404
Production

Engineering Project

Literature survey; integrated theories and
applications for project work; setting up an
action plan and phase of the project; design and
preparation of materials, equipment and
instruments; project execution under the
supervision of project advisor; report writing and

oral presentation are required.

04-346-405 Project-based learning resolution with co-op
Cooperative employers to integrated knowledge and skills on
Education working for a period not less than 640 hours or
16 weeks; writing the final report, oral
presentation, and work performance evaluations
undertaken by
job supervisor and co-op advisor.
04-346-406 Introduction to precision manufacturing;

Manufacturing
Automation in

Industry 4.0

machine design for precision

manufacturing; principles of measurement,
mechanical errors, thermal errors, and error
budgets; error due to vibration; sensors; process
planning for precision manufacturing;
introduction to flexible manufacturing system;
database management system in FMS; types of
industrial automation; methods of part
programming; distributed tool database in FMS;

process planning and process control in FMS.

04-346-409
Advanced Welding
Technology for
Modern Industry

Introduction to advanced welding technology;
weldability; heat flow in welding; physics of
welding arc; residual stress and distortion;
applications of various welding processes such
as arc welding, laser welding, electron beam
welding, ultrasonic welding, friction stir welding,
diffusion bonding and under water welding;
automate welding systems; robotic welding

process; welding price estimation.
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Sustainable Materials

Selection

material, and sustainability; properties of
engineering materials; materials selection chart;
materials selection from conditions of
production and finished product; properties of
materials; industrial design and goodlooking;
trends and the factors influencing material
selection; sustainable design and building

materials.

04-341-320
Engineering Polymers
and Sustainable

Composites

Introduction to polymer and polymer
composites; types and molecular structure of
polymer; properties of polymer and polymer
composites such as mechanical, physical, and
thermal properties; crystalline and amorphous
polymers and polymer composites; forming
process of polymer and polymer composites;
selection and application of polymeric and

composite materials.

04-341-422
Welding Technology

Introduction to welding processes; shielded
metal arc welding process; gas metal arc welding
process; gas tungsten arc welding process;
welding metallurgy; influence of heat affecting
on welding; electrode and shielding gas; welding
symbols; welding inspection; applications of

these skills by completing an assigned work.

04-341-425
Mold and Die
Technology

Types and structure of plastics; processing of
plastic products; materials and machines used in
mold making; mold design and analysis: injection
mold, blow mold, and custom compression

mold; mold drawing.

04-342-101
Practice in
Mechanical and

Energy Engineering

Practical skills laboratory experiment, operations,
and maintenance of energy and mechanical
engineering systems and components such as
Industrial heat exchanger; temperature and
pressure mearsurement; air compressor; steam
generating system; refrigeration and air
conditioning system; pneumatics and hydraulics
system,; factory energy sources; renewable

energy; energy saving techniques.

04-342-304
Safety and
Environmental

Engineering

Importance of industrial safety; accident causes;
principles of loss prevention; safety analysis and
design; control of workplace hazards;
environmental; fire extinguishing system;
chemicals; heating and cooling systems;

industrial waste management such as waste
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material, waste material, waste water, air
pollution and radioactive waste; Industrial
psychology; risk assessment; principles of safety
management; personal protection equipments;

safety laws.

04-344-302
Social Sustainability

Business Management

Introduction of social entrepreneurship; social
entrepreneurship problem; social
entrepreneurship opportunity; social innovation;
social value; related theory of social
entrepreneurship; entrepreneurial exploration
tools; opportunity canvas; business model for
social entrepreneurship; marketing for social
entrepreneurship; social impact investment;
social impact measurement tool; lessons from

domestic and international case studies.

04-346-405
Cooperative

Education

Project-based learning resolution with co-op
employers to integrated knowledge and skills on
working for a period not less than 640 hours or
16 weeks; writing the final report, oral
presentation, and work performance evaluations
undertaken by

job supervisor and co-op advisor.

04-346-408
Applications of
Natural Materials for

BCG Economy Model

Meaning of Bio-Circular-Green (BCG) economy;
economic development strategies of Thailand,;
origin and objective of BCG economy model;
production process and application guidelines
for circular economy policy; reduce, reuse,
recycle to optimize material use; recycling
processes of waste materials; creating

innovations based on the BCG economy model.

04-346-411
Innovation for

Community

Knowledge of scientific research methodology
and design process; research questions that
originated from the real-life problems in the
communities; social innovation lab; design
innovation process and writing research proposal
that aims to solve the problem and create value
for the community; presenting project with an
elevator pitch and poster presentation; field-

trips required.

?im’mé’auu,azﬂ'muﬁ"ﬁu (Environment and
Sustainability)
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04-341-319
Sustainable Materials

Selection

The interaction between; design, process,
material, and sustainability; properties of
engineering materials; materials selection chart;
materials selection from conditions of
production and finished product; properties of

materials; industrial design and goodlooking;
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trends and the factors influencing material
selection; sustainable design and building
materials.
04-341-320 Introduction to polymer and polymer

Engineering Polymers
and Sustainable

Composites

composites; types and molecular structure of
polymer; properties of polymer and polymer
composites such as mechanical, physical, and
thermal properties; crystalline and amorphous
polymers and polymer composites; forming
process of polymer and polymer composites;
selection and application of polymeric and

composite materials.

04-342-101
Practice in
Mechanical and

Energy Engineering

Practical skills laboratory experiment, operations,
and maintenance of energy and mechanical
engineering systems and components such as
Industrial heat exchanger; temperature and
pressure mearsurement; air compressor; steam
generating system; refrigeration and air
conditioning system; pneumatics and hydraulics
system; factory energy sources; renewable

energy; energy saving techniques.

04-342-304
Safety and
Environmental

Engineering

Importance of industrial safety; accident causes;
principles of loss prevention; safety analysis and
design; control of workplace hazards;
environmental; fire extinguishing system;
chemicals; heating and cooling systems;
industrial waste management such as waste
material, waste material, waste water, air
pollution and radioactive waste; Industrial
psychology; risk assessment; principles of safety
management; personal protection equipments;

safety laws.

04-342-405

Plant Layout and
Facility Planning for
Smart Factory

Principles of industrial plant design; plant
location; products

and process analysis; calculations of machine
and manpower requirement; activity, flow, and
space relationships; plant layout and design;
material handling; warehouse; assembly line
balancing; plant services design; project control,
plant layout decision and analysis; law and

regulations related to factory design.

04-344-302
Social Sustainability

Business Management

Introduction of social entrepreneurship; social
entrepreneurship problem; social
entrepreneurship opportunity; social innovation;

social value; related theory of social
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entrepreneurship; entrepreneurial exploration
tools; opportunity canvas; business model for
social entrepreneurship; marketing for social
entrepreneurship; social impact investment;
social impact measurement tool; lessons from

domestic and international case studies.

04-345-302
Maintenance
Engineering and

Reliability

Maintenance concepts; machine life cycle; types
of maintenance; maintenance material
management; maintenance work flow; machine
deterioration; machine, equipment, and
lubrication system inspection; maintenance cost;
tribology in maintenance; maintenance planning
and scheduling; maintenance evaluation; total
productive maintenance; reliability analysis of

equipment and machinery.

04-345-303
Innovative Material

Mangement

Types and properties of materials; material
analysis and design techniques; industrial
materials production systems and technologies;
reverse engineering; new material production
process; nanotechnology; quality control system
and industrial material production standards;
factors affecting the application of materials in
industry; design technology for new materials;
intelligent materials, biomaterials, and advanced
materials; integrated design and application of

industrial materials.

04-346-404
Production

Engineering Project

Literature survey; integrated theories and
applications for project work; setting up an
action plan and phase of the project; design and
preparation of materials, equipment and
instruments; project execution under the
supervision of project advisor; report writing and

oral presentation are required.

04-346-408
Applications of
Natural Materials for

BCG Economy Model

Meaning of Bio-Circular-Green (BCG) economy;
economic development strategies of Thailand;
origin and objective of BCG economy model;
production process and application guidelines
for circular economy policy; reduce, reuse,
recycle to optimize material use; recycling
processes of waste materials; creating

innovations based on the BCG economy model.

5587U5543YITN (Ethics)

Y
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04-341-313
Welding Engineering
and Metallurgy

Introduction to welding processes; welding
codes and standards; electrode and shielding
gas; welding symbols; shielded metal arc

welding process; gas metal arc welding process;
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gas tungsten arc welding process; influence of
heat affecting on welding; welding inspection;
defects in welding.
04-341-317 Fundamental of industrial automation and

Industrial Automation

and Control Systems

control systems and their applications;
mechanical control, electrical control,
pneumatics control, hydraulics control, feedback
control, and PLC; analog sensor and digital
sensor; CNC machine tools, flexible

manufacturing system; industrial robots.

04-341-422
Welding Technology

Introduction to welding processes; shielded
metal arc welding process; gas metal arc welding
process; gas tungsten arc welding process;
welding metallurgy; influence of heat affecting
on welding; electrode and shielding gas; welding
symbols; welding inspection; applications of

these skills by completing an assigned work.

04-341-426
Welding and Sheet

Metal Fabrication

Welding safety; basic metal welding; shielded
metal arc welding; oxygen cutting and
oxyacetylene welding; basic sheet metal
fabrication; hand and machine tools in sheet
metal; sheet metal drawing; sheet metal joining;
applications of these skills by completing an

assigned work.

04-342-304
Safety and
Environmental

Engineering

Importance of industrial safety; accident causes;
principles of loss prevention; safety analysis and
design; control of workplace hazards;
environmental; fire extinguishing system;
chemicals; heating and cooling systems;
industrial waste management such as waste
material, waste material, waste water, air
pollution and radioactive waste; Industrial
psychology; risk assessment; principles of safety
management; personal protection equipments;

safety laws.

04-342-405

Plant Layout and
Facility Planning for
Smart Factory

Principles of industrial plant design; plant
location; products

and process analysis; calculations of machine
and manpower requirement; activity, flow, and
space relationships; plant layout and design;
material handling; warehouse; assembly line
balancing; plant services design; project control,
plant layout decision and analysis; law and

regulations related to factory design.

04-343-404

Different methods of non-destructive testing
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Material and Welding

Inspection

such as visual inspection, dye penetrant testing,
magnetic particle testing, ultrasonic testing,
radiographic or X-ray teating, and eddy current
testing; visual weld inspection techniques and
correct use of inspection tools; mechanical
testing on welded joints; weld imperfections; the
use of standards in weld inspection; weld quality

evaluation and recording of welding inspection.

04-344-301
Economics
Engineering and

Finance

Principles of economics for engineering; cost,
interest rate, and time value of money; present,
annual and future value and rate of return;
benefit cost ratio analysis; depreciation and
amortization; income taxes; breakeven point;
replacement property; analysis of inflation;
project feasibility analysis and evaluation;
decision making under risk and uncertainty;
accounting structure; financial reporting

principles; accounting and financial analysis.

04-344-302
Social Sustainability

Business Management

Introduction of social entrepreneurship; social
entrepreneurship problem; social
entrepreneurship opportunity; social innovation;
social value; related theory of social
entrepreneurship; entrepreneurial exploration
tools; opportunity canvas; business model for
social entrepreneurship; marketing for social
entrepreneurship; social impact investment;
social impact measurement tool; lessons from

domestic and international case studies.

04-345-302
Maintenance
Engineering and

Reliability

Maintenance concepts; machine life cycle; types
of maintenance; maintenance material
management; maintenance work flow; machine
deterioration; machine, equipment, and
lubrication system inspection; maintenance cost;
tribology in maintenance; maintenance planning
and scheduling; maintenance evaluation; total
productive maintenance; reliability analysis of

equipment and machinery.

04-346-201
Preparation for
Cooperative and

Work Integrated

Principles, concepts and processes of
cooperative and work integrated education;
workplace selection; job application process;

preparation for work placement interview; safety

Education and ethics in workplace; communication,
personality development and human relations;
report writing techniques and presentation.

04-346-405 Project-based learning resolution with co-op
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Cooperative

Education

employers to integrated knowledge and skills on
working for a period not less than 640 hours or
16 weeks; writing the final report, oral
presentation, and work performance evaluations
undertaken by

job supervisor and co-op advisor.

04-346-407
Machine Design and

Analysis

Principles of mechanics of materials; mechanical
properties of materials; torsion; stress in beams;
shear force and bending moment diagrams;
combined stresses and Mohr’s circle; failure
theories; design of machine elements for static
stress; design of machine elements for
fluctuating stress; design processes of common
machine elements; practice in topics

coordinated with lecture materials.

04-346-409
Advanced Welding
Technology for
Modern Industry

Introduction to advanced welding technology;
weldability; heat flow in welding; physics of
welding arc; residual stress and distortion;
applications of various welding processes such
as arc welding, laser welding, electron beam
welding, ultrasonic welding, friction stir welding,
diffusion bonding and under water welding;
automate welding systems; robotic welding

process; welding price estimation.

nsinauhgawazyeuduiiu (individual and
Team work)
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04-341-314
Industrial Artificial

Intelligence

Introduction to artificial intelligence; solving
problems by searching; game playing and
adversarial search; expert systems; machine
learning; evolutionary computation; artificial
neural networks; python programming for
artificial intelligence; deep learning and
applications; perception and computer vision;
image classification and object detection;
Natural Language Processing (NLP) and
applications; robotics; reinforcement learning;

artificial intelligence for industrial applications.

04-341-315
Advanced
Manufacturing

Process and

Principles of modern manufacturing systems;
types of modern manufacturing system such as
group technology, flexible manufacturing

system, computer-integrated manufacturing,

Automation automatic guide vehicle, rapid prototype, 3D
printing, computer numerical control; computer
aided design and manufacturing; practice in
topics coordinated with lecture materials.

04-341-317 Fundamental of industrial automation and

Industrial Automation

control systems and their applications;
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and Control Systems

mechanical control, electrical control,
pneumatics control, hydraulics control, feedback
control, and PLC; analog sensor and digital
sensor; CNC machine tools, flexible

manufacturing system; industrial robots.

04-341-421
Industrial Engineering

Laboratory

Practice in statistical analysis of laboratory data;
application of statistical tools in quality control,
experimental design; time study; production
planning; production line balancing; plant
layout; computer modelling and simulation;
project management; the use of application

software in industrial engineering.

04-342-202
Production Planning

and Control

Introduction to production systems; organization
management of production and service systems;
innovation management; forecasting techniques;
inventory management; aggregate planning;
capacity planning; enterprise resource planning;
master production scheduling; material
requirement planning; production scheduling;
project management; production control;

modern manufacturing management.

04-342-203
Work Study in
Modern Industry

Principles of motion and time study;
measurement and evaluation of work methods;
applications of principles of motion economy;
tools for work and time study by various charts
including flow process chart; simultaneous
motion chart and man-machine chart; use of
equipment related to work study; work
sampling; standardization of time; performance
rating and allowance time determination
techniques; job analysis for work method
efficiency improvement; wage payment and
wage incentive planning; application of
computer for analysis; case studies of work

study in industry.

04-342-405

Plant Layout and
Facility Planning for
Smart Factory

Principles of industrial plant design; plant
location; products

and process analysis; calculations of machine
and manpower requirement; activity, flow, and
space relationships; plant layout and design;
material handling; warehouse; assembly line
balancing; plant services design; project control,
plant layout decision and analysis; law and

regulations related to factory design.

04-344-302

Introduction of social entrepreneurship; social
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Social Sustainability

Business Management

entrepreneurship problem; social
entrepreneurship opportunity; social innovation;
social value; related theory of social
entrepreneurship; entrepreneurial exploration
tools; opportunity canvas; business model for
social entrepreneurship; marketing for social
entrepreneurship; social impact investment;
social impact measurement tool; lessons from

domestic and international case studies.

04-345-305

Innovative Thinking

Systematically mathematic and scientific thinking
for innovation; type of innovation; master
innovator; process of innovative thinking;
creative failure; innovation development; ethics

of innovator.

04-345-306
Feasibility Study of

Modern Business

Principles of project feasibility study; marketing
study; engineering study; management study;
financial study; economics study; study of legal
and environmental impact; project planning,
scheduling; project planning, scheduling, and
control; applications for industrial project;
business model; practice in topics coordinated

with lecture materials.

04-346-201
Preparation for
Cooperative and

Work Integrated

Principles, concepts and processes of
cooperative and work integrated education;
workplace selection; job application process;

preparation for work placement interview; safety

Education and ethics in workplace; communication,
personality development and human relations;
report writing techniques and presentation.

04-346-302 Systematical practice in relevant field within

Professional

Experience in

companies, state enterprises or government

organization at least 120 hours; work issues

Production including management engineering and/or

Engineering modern manufacturing system engineering and
performance evaluation by job supervisor and
faculty advisor.

04-346-404 Literature survey; integrated theories and

Production applications for project work; setting up an

Engineering Project

action plan and phase of the project; design and
preparation of materials, equipment and
instruments; project execution under the
supervision of project advisor; report writing and

oral presentation are required.

04-346-405

Cooperative

Project-based learning resolution with co-op

employers to integrated knowledge and skills on
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Education working for a period not less than 640 hours or
16 weeks; writing the final report, oral
presentation, and work performance evaluations
undertaken by

job supervisor and co-op advisor.

msﬁém‘s (Communication) 04-342-304 Importance of industrial safety; accident causes;
- mmma"amsmu‘imﬂiiuﬁ%ﬂ%@uﬁuném éﬂﬁﬁa Safety and principles of loss prevention; safety analysis and
ST Amnssuuavdenulaeslaosns Ssvavisua Environmental design; control of workplace hazards;

9 @1N5097 UaBTEuTIBNL MBMINTTURALEEE Engineering environmental; fire extinguishing system;
leNENSNTERNLULNY Smnssullaegneiiusavana chemicals; heating and cooling systems;
aunsaiaue aunsalnessufuuzthaulasens industrial waste management such as waste
FALau material, waste material, waste water, air

pollution and radioactive waste; Industrial
psychology; risk assessment; principles of safety
management; personal protection equipments;

safety laws.

04-344-302 Introduction of social entrepreneurship; social
Social Sustainability entrepreneurship problem; social

Business Management | entrepreneurship opportunity; social innovation;
social value; related theory of social
entrepreneurship; entrepreneurial exploration
tools; opportunity canvas; business model for
social entrepreneurship; marketing for social
entrepreneurship; social impact investment;
social impact measurement tool; lessons from

domestic and international case studies.

04-345-305 Systematically mathematic and scientific thinking
Innovative Thinking for innovation; type of innovation; master
innovator; process of innovative thinking;
creative failure; innovation development; ethics

of innovator.

04-345-306 Principles of project feasibility study; marketing
Feasibility Study of study; engineering study; management study;
Modern Business financial study; economics study; study of legal

and environmental impact; project planning,
scheduling; project planning, scheduling, and
control; applications for industrial project;
business model; practice in topics coordinated

with lecture materials.

04-346-201 Principles, concepts and processes of
Preparation for cooperative and work integrated education;
Cooperative and workplace selection; job application process;
Work Integrated preparation for work placement interview; safety
Education and ethics in workplace; communication,

personality development and human relations;
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report writing techniques and presentation.

04-346-302 Systematical practice in relevant field within

Professional companies, state enterprises or government

Experience in organization at least 120 hours; work issues

Production including management engineering and/or

Engineering modern manufacturing system engineering and
performance evaluation by job supervisor and
faculty advisor.

04-346-404 Literature survey; integrated theories and

Production applications for project work; setting up an

Engineering Project action plan and phase of the project; design and
preparation of materials, equipment and
instruments; project execution under the
supervision of project advisor; report writing and
oral presentation are required.

04-346-405 Project-based learning resolution with co-op

Cooperative employers to integrated knowledge and skills on

Education working for a period not less than 640 hours or
16 weeks; writing the final report, oral
presentation, and work performance evaluations
undertaken by
job supervisor and co-op advisor.

04-346-411 Knowledge of scientific research methodology

Innovation for and design process; research questions that

Community originated from the real-life problems in the
communities; social innovation lab; design
innovation process and writing research proposal
that aims to solve the problem and create value
for the community; presenting project with an
elevator pitch and poster presentation; field-
trips required.

11 miu‘%mﬂﬂienﬁst,tazﬂﬁadvgu (Project 04-342-202 Introduction to production systems; organization

Management and Finance)

- ansouanefinnuguazauela vdnnIss
rNTsH WATMIUIINY uay @unsaUsTEnaly
mdnmsuimsluan vesu Tugrusgsiufiuiasegini
iiou3msdanis Tasens dmnssuiiiannuwinaeunis

Y197 AURRNTRNYEIT IVTN

Production Planning

and Control

management of production and service systems;
innovation management; forecasting techniques;
inventory management; aggregate planning;
capacity planning; enterprise resource planning;
master production scheduling; material
requirement planning; production scheduling;
project management; production control;

modern manufacturing management.

04-342-304
Safety and
Environmental

Engineering

Importance of industrial safety; accident causes;
principles of loss prevention; safety analysis and
design; control of workplace hazards;
environmental; fire extinguishing system;

chemicals; heating and cooling systems;
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industrial waste management such as waste
material, waste material, waste water, air
pollution and radioactive waste; Industrial
psychology; risk assessment; principles of safety
management; personal protection equipments;

safety laws.

04-342-405

Plant Layout and
Facility Planning for
Smart Factory

Principles of industrial plant design; plant
location; products

and process analysis; calculations of machine
and manpower requirement; activity, flow, and
space relationships; plant layout and design;
material handling; warehouse; assembly line
balancing; plant services design; project control;
plant layout decision and analysis; law and

regulations related to factory design.

04-344-301
Economics
Engineering and

Finance

Principles of economics for engineering; cost,
interest rate, and time value of money; present,
annual and future value and rate of return;
benefit cost ratio analysis; depreciation and
amortization; income taxes; breakeven point;
replacement property; analysis of inflation;
project feasibility analysis and evaluation;
decision making under risk and uncertainty;
accounting structure; financial reporting

principles; accounting and financial analysis.

04-344-302
Social Sustainability

Business Management

Introduction of social entrepreneurship; social
entrepreneurship problem; social
entrepreneurship opportunity; social innovation;
social value; related theory of social
entrepreneurship; entrepreneurial exploration
tools; opportunity canvas; business model for
social entrepreneurship; marketing for social
entrepreneurship; social impact investment;
social impact measurement tool; lessons from

domestic and international case studies.

04-345-303
Innovative Material

Mangement

Types and properties of materials; material
analysis and design techniques; industrial
materials production systems and technologies;
reverse engineering; new material production
process; nanotechnology; quality control system
and industrial material production standards;
factors affecting the application of materials in
industry; design technology for new materials;
intelligent materials, biomaterials, and advanced

materials; integrated design and application of
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industrial materials.
04-345-305 Systematically mathematic and scientific thinking

Innovative Thinking

for innovation; type of innovation; master
innovator; process of innovative thinking;
creative failure; innovation development; ethics

of innovator.

04-345-306
Feasibility Study of

Modern Business

Principles of project feasibility study; marketing
study; engineering study; management study;
financial study; economics study; study of legal
and environmental impact; project planning,
scheduling; project planning, scheduling, and
control; applications for industrial project;
business model; practice in topics coordinated

with lecture materials.

04-346-302
Professional

Experience in

Systematical practice in relevant field within
companies, state enterprises or government

organization at least 120 hours; work issues

Production including management engineering and/or

Engineering modern manufacturing system engineering and
performance evaluation by job supervisor and
faculty advisor.

04-346-404 Literature survey; integrated theories and

Production applications for project work; setting up an

Engineering Project

action plan and phase of the project; design and
preparation of materials, equipment and
instruments; project execution under the
supervision of project advisor; report writing and

oral presentation are required.

04-346-410
Innovative

Entrepreneurship

Definition of innovative entrepreneurship;
technology business and innovation business
concept; open innovation platform; attitude and
motivation of entrepreneurship, innovation
business and social entrepreneurship; steps to
start a new business; preparation of business
models and business plans; marketing
communication; branding; business feasibility

assessment and new business problems.

04-346-411
Innovation for

Community

Knowledge of scientific research methodology
and design process; research questions that
originated from the real-life problems in the
communities; social innovation lab; design
innovation process and writing research proposal
that aims to solve the problem and create value
for the community; presenting project with an

elevator pitch and poster presentation; field-
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12 mst’%aué’ﬂaaﬂ%w (Lifelong Learning) 04-341-421 Practice in statistical analysis of laboratory data;

- pszutnuaziuanusndulunswiouds wWisln
anansans UiRnulalaedniuey amnsanisiteus
paonTwiiiedinig Wasuwlawsmumeluladuay

FAINITU

Industrial Engineering

Laboratory

application of statistical tools in quality control,
experimental design; time study; production
planning; production line balancing; plant
layout; computer modelling and simulation;
project management; the use of application

software in industrial engineering.

04-342-101
Practice in
Mechanical and

Energy Engineering

Practical skills laboratory experiment, operations,
and maintenance of energy and mechanical
engineering systems and components such as
Industrial heat exchanger; temperature and
pressure mearsurement; air compressor; steam
generating system; refrigeration and air
conditioning system; pneumatics and hydraulics
system; factory energy sources; renewable

energy; energy saving techniques.

04-342-203
Work Study in
Modern Industry

Principles of motion and time study;
measurement and evaluation of work methods;
applications of principles of motion economy;
tools for work and time study by various charts
including flow process chart; simultaneous
motion chart and man-machine chart; use of
equipment related to work study; work
sampling; standardization of time; performance
rating and allowance time determination
techniques; job analysis for work method
efficiency improvement; wage payment and
wage incentive planning; application of
computer for analysis; case studies of work

study in industry.

04-342-304
Safety and
Environmental

Engineering

Importance of industrial safety; accident causes;
principles of loss prevention; safety analysis and
design; control of workplace hazards;
environmental; fire extinguishing system;
chemicals; heating and cooling systems;
industrial waste management such as waste
material, waste material, waste water, air
pollution and radioactive waste; Industrial
psychology; risk assessment; principles of safety
management; personal protection equipments;

safety laws.

04-344-301
Economics

Engineering and

Principles of economics for engineering; cost,
interest rate, and time value of money; present,

annual and future value and rate of return;
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Finance

benefit cost ratio analysis; depreciation and
amortization; income taxes; breakeven point;
replacement property; analysis of inflation;
project feasibility analysis and evaluation;
decision making under risk and uncertainty;
accounting structure; financial reporting

principles; accounting and financial analysis.

04-344-302
Social Sustainability

Business Management

Introduction of social entrepreneurship; social
entrepreneurship problem; social
entrepreneurship opportunity; social innovation;
social value; related theory of social
entrepreneurship; entrepreneurial exploration
tools; opportunity canvas; business model for
social entrepreneurship; marketing for social
entrepreneurship; social impact investment;
social impact measurement tool; lessons from

domestic and international case studies.

04-345-303
Innovative Material

Mangement

Types and properties of materials; material
analysis and design techniques; industrial
materials production systems and technologies;
reverse engineering; new material production
process; nanotechnology; quality control system
and industrial material production standards;
factors affecting the application of materials in
industry; design technology for new materials;
intelligent materials, biomaterials, and advanced
materials; integrated design and application of

industrial materials.

04-345-305

Innovative Thinking

Systematically mathematic and scientific thinking
for innovation; type of innovation; master
innovator; process of innovative thinking;
creative failure; innovation development; ethics

of innovator.

04-345-306
Feasibility Study of

Modern Business

Principles of project feasibility study; marketing
study; engineering study; management study;
financial study; economics study; study of legal
and environmental impact; project planning,
scheduling; project planning, scheduling, and
control; applications for industrial project;
business model; practice in topics coordinated

with lecture materials.

04-346-201
Preparation for
Cooperative and

Work Integrated

Principles, concepts and processes of
cooperative and work integrated education;
workplace selection; job application process;

preparation for work placement interview; safety
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Education and ethics in workplace; communication,
personality development and human relations;
report writing techniques and presentation.
04-346-302 Systematical practice in relevant field within

Professional

Experience in

companies, state enterprises or government

organization at least 120 hours; work issues

Production including management engineering and/or

Engineering modern manufacturing system engineering and
performance evaluation by job supervisor and
faculty advisor.

04-346-303 Project management; preparation of project

Preparation for
Production

Engineering Project

proposal; presentation techniques; exploring
advanced technology related to production
engineering; applications of academic knowledge
and problem solving in topics of interest under

the supervision of advisor.

04-346-404
Production

Engineering Project

Literature survey; integrated theories and
applications for project work; setting up an
action plan and phase of the project; design and
preparation of materials, equipment and
instruments; project execution under the
supervision of project advisor; report writing and

oral presentation are required.

04-346-405 Project-based learning resolution with co-op
Cooperative employers to integrated knowledge and skills on
Education working for a period not less than 640 hours or
16 weeks; writing the final report, oral
presentation, and work performance evaluations
undertaken by
job supervisor and co-op advisor.
04-346-408 Meaning of Bio-Circular-Green (BCG) economy;

Applications of
Natural Materials for

BCG Economy Model

economic development strategies of Thailand;
origin and objective of BCG economy model;
production process and application guidelines
for circular economy policy; reduce, reuse,
recycle to optimize material use; recycling
processes of waste materials; creating

innovations based on the BCG economy model.

04-346-410
Innovative

Entrepreneurship

Definition of innovative entrepreneurship;
technology business and innovation business
concept; open innovation platform; attitude and
motivation of entrepreneurship, innovation
business and social entrepreneurship; steps to
start a new business; preparation of business

models and business plans; marketing
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communication; branding; business feasibility

assessment and new business problems.

04-346-411 Knowledge of scientific research methodology
Innovation for and design process; research questions that
Community originated from the real-life problems in the

communities; social innovation lab; design
innovation process and writing research proposal
that aims to solve the problem and create value
for the community; presenting project with an
elevator pitch and poster presentation; field-

trips required.

4. WINTFIUNANTTEUS
HAANSNI338USVaMaNgAT (Program Learning Outcomes: PLOs)

ledSansfinyigi3ouauns
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PLO2 aonuuuiunaunszuaunssanmelauiasgiuiiimun Tnedvadeiiieavestunuimnnssu
Asugia AuUaende uaznsiauAunaeuiididy

PLO3 panuuulasias19vesnUnsa uazind osde saududonlyd uauas oadnina
Tneerdsdenumaiauagiasegaans W oatvayunisadnauanunesnislseiunislatervuauay
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d7uil 3 91UalBYALAZENTEURIIVINNBIAAINS

1. A1319UANKAITBIVIABUAUBIARINNEIEAIAINIAIMUA (Curriculum Mapping)

A1319N1THIUBIAANUTEIUIIFAINTINYAHINNS
NANGATIANTTUAEATU AN
A1U1YIAINTIUNTHER

o

AZIAINTIUANENS U INeaewmalulags1vusnansIde

representative elements; nonmetals and transition metals.

eARMUSTIaAIAInsivun \evAvfifisuiuesdannug oA a3z (Miasfin/dlusdeu)
1. asfANuiugIUMINenAans
- ARlAFERSIERMNTIY Vector algebra in three dimensions; limits and continuity; differentiation 02-211-002 3(45-0-90)
~iEna and integration of real-valued and vector -valued functions of a real Mathematics |
- LAY variable, their applications; applications of derivative; indeterminate
forms; techniques of integration; numerical integration.
Introduction to line integrals; improper integrals; calculus of real valued 02-211-003 3(45-0-90)
functions of two variables; line, plane and surfaces in three-dimensional Mathematics |l
space; polar coordinates; calculus of real valued functions of several
variables and its applications.
Introduction to differential equations and their applications; 02-211-004 3(45-0-90)
mathematical inductions; sequence and series of numbers; Taylor series Mathematics |lI
expansions and approximation of elementary functions.
Stoichiometry and basis of atomic theory; properties of gas, liquid, solid, 02-221-001 3(45-0-90)
and solution; chemical equilibrium; ionic equilibrium; chemical kinetics; Fundamental
electronic structure of atoms; chemical bonds; periodic properties; Chemistry




eARNUSTIaAnIAInsivun \evAvfifisuiuesdannug o a3z (mawfin/dlusdeu)

Laboratory experiments pertaining to lecture course covered in 02-221- 02-221-002 1(0-45-0)
001 Fundamental Chemistry. Fundamental

Chemistry Laboratory
Mechanics of particles and rigid bodies; Newton’s laws of motion;, 02-231-003 3(45-0-90)
kinematics of particles and rigid bodies; rotational motion and angular Physics |
momentum; simple harmonic motion; properties of matters; fluid
mechanics; work and heat; vibrations and mechanical waves.
Laboratory experiments pertaining to lecture course covered in 02-231- 02-231-004 1(0-45-0)
003 Physics |. Physics Laboratory |
Elements of electromagnetism; electrostatics; electromagnetic waves, 02-231-005 3(45-0-90)
interference, and diffraction; DC circuits and AC circuits; fundamentals Physics Il
of electronics; geometrical and physical optics; modern physics.
Laboratory experiments pertaining to lecture course covered in 02-231- 02-231-006 1(0-45-0)
005 Physics II. Physics Laboratory I

FIUNUIAN 21
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2. asdAuiugIuMeIAINTIY
2.1 MIAULUVIAINTTU Lettering and annotation; orthographic projection, orthographic drawing 04-000-101 3(30-45-60)
and pictorial drawing; dimensioning and tolerancing; drawing of section Engineering Drawing
views, auxiliary view and surface development; freehand sketches;
detail and assembly drawing; basic computer aided drawing.
2.2 namans Force systems; force resultants; equilibrium, free body diagrams and 04-000-103 3(45-0-90)
equation of equilibrium; fluid statics; kinematics and kinetics of particles | Engineering Mechanics
and rigid body; Newton’s law of motion; work and energy; impulse and
momentum.
2.3 Yap3mingsu The relationships between of structures, properties, and production 04-000-102 3(45-0-90)
processes; main group of engineering materials and their applications Engineering Materials
such as metals, polymers, ceramics, and composites; phase equilibrium
diagrams and their interpretation; mechanical properties and materials
degradation.
2.4 Wiunsupeufamesdviuisns Computer concepts; microprocessor and computer; computer 04-000-104 3(30-45-60)
components; hardware and software interaction; fundamentals and Computer
terminology of computer programming; current computer programming Programming
language; software development; programming tools; expressions,
operators, and control structures; debugging; algorithms and
applications; programming practices.
2.5 an@AINTTU Principles of statistics; probability theory; random variables; probability 04-343-202 3(45-0-90)

distributions; sampling distribution; estimation theory; test of hypothesis;
analysis of variance; simple linear regression and correlation; design of

experiment; applications of statistical analysis software

Engineering Statistics

and Data Analysis
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2.6 NILUIUNTINER Work safety in @ machine shop; basic machine shop skills training; the 04-341-103 3(15-90-30)
use of measuring equipment; benchwork such as chisels, filings, and Process Engineering
hand saws; the use of machine tools such as sawing, drilling, turning,
shaping, and milling; welding and sheet metal fabrication; knowledge
and skills applications for completing an assigned work.
2.7 Qmﬁ‘wamﬁm% Principles and basic definitions of thermodynamics; properties and state 04-341-206 3(45-0-90)
of pure substances; work and heat; the first law of thermodynamics; Thermofluids
constant mass and constant volume systems; the second law of
thermodynamics and its applications; basic concepts and basic
properties of fluids; fundamentals of fluid statics; fundamentals of fluid
dynamics; characteristics of fluid flow: laminar and turbulent flows.
2.8 mmgﬁug’mlwﬁf\luﬂ Basic DC and AC circuit analysis; voltage, current and power; 04-211-203 3(30-45-60)
transformers; introduction to electrical machinery; generators, motors Fundamentals of
and their uses; concepts of three-phase systems; methods of electric Electrical Engineering
power transmission and distribution; basic electrical instruments;
laboratory experiments in topics coordinated with lecture materials.
suuqEnn 24
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3. BIAANNFIRANIENNIAINTTY
3.1 TARRAEMNITTULALNTEUIUNTHER Principles of product design; customer requirements; quality function 04-341-101 3(30-45-60)
deployment and innovation; manufacturing factors; basic manufacturing Manufacturing
processes; metal casting; metal forming; machining processes; plastic Processes
forming; welding; heat treatment; relationship between materials and
manufacturing processes; basic computer aided manufacturing;
manufacturing costs.
Destructive testing and non-destructive testing; tensile test; hardness 04-341-102 1(0-45-0)
test; impact test; fatigue test; magnetic particle inspection; penetrant Materials Testing
inspection; ultrasonic inspection; radiation inspection; defects in metals; Laboratories
metallurgy and failure analysis.
Hands-on training in manufacturing drafting and design; practice of 04-341-104 1(0-45-0)
producing drawing by computer-aided drafting and design in two and Digital Design Practice
three dimensions; solid modeling; modifying part; parts assembly;
working drawing; assembly modeling with motion animation.
Types of machine tools and their applications such as machine tools for 04-341-205 3(45-0-90)
casting, metal forming, material removal processes, and specialized Production Machine
machine tools for other specific tasks; structure of machine tools; Tools
machine drives and transmission units; linear and rotary guides and
bearings; machine tools set-up; machine tools control systems such as
CNC and PLC.
Practice of metal forming such as extrusion, forging, drawing, and ironing 04-341-307 1(0-45-0)

of various materials; hot forming of metals; plastic forming such as
injection molding and blow molding; metal cutting and testing for

orthogonal cutting; analysis and force measurement from three

Production Engineering

Practice

-6 -
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dimensional cutting; tool wear and tool life; surface roughness; jig and
fixture design; mechanical control, electrical control, pneumatics
control, hydraulics control; feedback control; applications of these skills
by completing an assigned work.
Axis system and motion of machine tool; coordinate systems of 04-341-308 3(30-45-60)
computer numerical control machine; workpiece setup; cutting tool Computer Numerical
selection; machining parameters; tool compensation; G-code and M- Control Technology
code programming; the use of computer aided programming.
Computer aided design and drafting; solid and surface modeling; 04-341-309 2(15-45-30)
working drawing; process planning; automatic generate cutting tool Computer Aided
location; data link with CNC; practical skills in related topics. Design and
Manufacturing
Fundamentals of control systems for industrial applications; architecture 04-341-310 3(30-45-60)
of automation systems; hydraulic and pneumatic control systems; Automation for Smart
closed loop control; open loop control; feedback control; continuous Production Systems
process, discrete process, and mixed process; number systems and
binary arithmetic; digital logic gates and registers; programmable logic
controllers; loTs in automation systems; practice in topics coordinated
with lecture materials.
Design of jigs and fixtures to assist in manufacturing processes such as 04-341-311 3(45-0-90)

machining, part assembly, joining and welding, and fine measurement;
direct and indirect reference planes; contact forces of wedges, cams,

screws, and toggles; tolerances of jigs and fixtures.

Tool Engineering
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Introduction to welding processes; welding codes and standards; 04-341-313 3(30-45-60)
electrode and shielding gas; welding symbols; shielded metal arc Welding Engineering
welding process; gas metal arc welding process; gas tungsten arc and Metallurgy
welding process; influence of heat affecting on welding; welding
inspection; defects in welding.

3.2 SrUUNUazANYaDAsY Principles of motion and time study; measurement and evaluation of 04-342-203 2(15-45-30)
work methods; applications of principles of motion economy; tools for Work Study in Modern
work and time study by various charts including flow process chart; Industry
simultaneous motion chart and man-machine chart; use of equipment
related to work study; work sampling; standardization of time;
performance rating and allowance time determination techniques; job
analysis for work method efficiency improvement; wage payment and
wage incentive planning; application of computer for analysis; case
studies of work study in industry.
Importance of industrial safety; accident causes; principles of loss 04-342-304 3(30-45-60)
prevention; safety analysis and design; control of workplace hazards; Safety and
environmental; fire extinguishing system; chemicals; heating and cooling Environmental
systems; industrial waste management such as waste material, waste Engineering
material, waste water, air pollution and radioactive waste; Industrial
psychology; risk assessment; principles of safety management; personal
protection equipments; safety laws.
Maintenance concepts; machine life cycle; types of maintenance; 04-345-302 2(15-45-30)

maintenance material management; maintenance work flow; machine
deterioration; machine, equipment, and lubrication system inspection;

maintenance cost; tribology in maintenance; maintenance planning and

Maintenance
Engineering and

Reliability

.8 -
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scheduling; maintenance evaluation; total productive maintenance;
reliability analysis of equipment and machinery

3.3 I8UUAUNN Measuring standards; units and methods of measurement; reference 04-343-101 1(0-45-0)
standards; calibration of measuring instruments; measurement Metrology Engineering
and inspection for machine elements such as shaft, hole, thread, Laboratory
and gear; profile projector; roundness testing; surface roughness testing;
the use of coordinate measuring instruments
Principles of quality control; statistics for quality control; quality control 04-343-303 3(30-45-60)
circle; the 7 QC tools; control charts for variables; control charts for Quiality Control and
attributes; process capability study; measurement system analysis; Process Improvement
sampling plans; quality function deployment and innovation; cost of
quality; quality engineering and reliability; quality management system;
productivity improvement strategies.
Introduction to production systems; organization management of 04-342-202 3(30-45-60)
production and service systems; innovation management; forecasting Production Planning
techniques; inventory management; aggregate planning; capacity and Control
planning; enterprise resource planning; master production scheduling;
material requirement planning; production scheduling; project
management; production control; modern manufacturing management.

3.4 mwgmam%uazmiﬁu Principles of economics for engineering; cost, interest rate, and time 04-344-301 3(45-0-90)

value of money; present, annual and future value and rate of return;
benefit cost ratio analysis; depreciation and amortization; income taxes;
breakeven point; replacement property; analysis of inflation; project
feasibility analysis and evaluation; decision making under risk and

uncertainty; accounting structure; financial reporting principles;

Economics Engineering

and Finance

.9-
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accounting and financial analysis.

3.5 N1SIANISHER Practical skills laboratory experiment, operations, and maintenance of 04-342-101 1(0-45-0)
energy and mechanical engineering systems and components such as Practice in Mechanical
Industrial heat exchanger; temperature and pressure mearsurement; air | and Energy Engineering
compressor; steam generating system; refrigeration and air conditioning
system; pneumatics and hydraulics system; factory energy sources;
renewable energy; energy saving techniques.
Approach to operations research; establishing pattern of problems and 04-345-201 3(30-45-60)
results of the problem model; linear programming problems; inventory Optimization in
modeling; transportation problems; assignment problems; game theory; Industry
queuing theory; network analysis; simulation techniques and decision
making; optimization methods; optimization of one variable function;
optimization of multi-variable functions.
Principles of industrial plant design; plant location; products 04-342-405 3(45-0-90)
and process analysis; calculations of machine and manpower Plant Layout and
requirement; activity, flow, and space relationships; plant layout and Facility Planning for
design; material handling; warehouse; assembly line balancing; plant Smart Factory
services design; project control; plant layout decision and analysis; law
and regulations related to factory design.

3.6 NMFYSUINTNINIAINTTUYAAINNT Foundation knowledge of material properties for metal forming and 04-341-312 3(30-45-60)

plastic forming; sheet metal forming; bulk forming; fundamental of
metal forming processes such as forging, rolling, extrusion, drawing,
powder metallurgy, polymer, ceramic, and plastic injection processes;
factors and tools involving metal forming and plastic injection

processes.

Material Forming
Processes and Product

Design

-10 -
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Practice in statistical analysis of laboratory data; application of statistical 04-341-421 1(0-45-0)
tools in quality control; experimental design; time study; production Industrial Engineering
planning; production line balancing; plant layout; computer modelling Laboratory
and simulation; project management; the use of application software in
industrial engineering.
Principles, concepts and processes of cooperative and work integrated 04-346-201 1(0-45-0)
education; workplace selection; job application process; preparation for Preparation for
work placement interview; safety and ethics in workplace; Cooperative and Work
communication, personality development and human relations; report Integrated Education
writing techniques and presentation.
Systematical practice in relevant field within companies, state 04-346-302 1(120)
enterprises or government organization at least 120 hours; work issues Professional
including management engineering and/or modern manufacturing Experience in
system engineering and performance evaluation Production Engineering
by job supervisor and faculty advisor.
Project management; preparation of project proposal; presentation 04-346-303 1(0-45-0)
techniques; exploring advanced technology related to production Preparation for
engineering; applications of academic knowledge and problem solving Production Engineering
in topics of interest under the supervision of advisor. Project
Literature survey; integrated theories and applications for project work; 04-346-404 2(15-45-30)

setting up an action plan and phase of the project; design and
preparation of materials, equipment and instruments; project execution
under the supervision of project advisor; report writing and oral

presentation are required.

Production Engineering

Project

11 -
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Project-based learning resolution with co-op employers to integrated 04-346-405 6(640)
knowledge and skills on working for a period not less than 640 hours or | Cooperative Education
16 weeks; writing the final report, oral presentation, and work

performance evaluations undertaken by job supervisor and co-op

advisor.
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6 | ¥nufUARN1INSAIUANAMATIMN (Quality Control) 3 %4p)
7 vowiTR m'ﬁﬁm%’uﬂ’ﬁUismama%aagamumlmg (Big 30 4
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