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(Statics and Strength of Materials)
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Force systems. Resultant. Equilibrium. Friction. Principle of virtual

work and stability. Introduction to dynamics. Stresses and strains

relationship. Stresses in beams. Shear force and bending moment

diagrams. Deflection of beams. Torsion. Buckling of columns. Mohr’s circle

and combined stresses. Failure criterion.
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(Design Engineering and Design Technology)
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Solid modeling for mechanical part. Reverse engineering and surface
modeling. Sheet metal design. Pneumatics and hydraulics drawing. Motion
simulation.  Mechanical parts structure analysis. Computer-aided
engineering. Mechanical and electrical drafting. Wire harness design and

electrical routing.
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Components of pneumatic and hydraulic systems. Design of
pneumatic and hydraulic circuits. Design of electro pneumatic circuits.
Electro pneumatics system control using PLC. Applications of pneumatic

and hydraulic system in mechatronics.
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(Mechatronics Engineering)
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Electric motor. Hydraulics system and pneumatics system.
Mechanical drives. Transducers. Sensors. Microcontroller. Fundamental

PLC. Control system. Implementations of sensor and actuator systems.

Mechanical devices and electrical circuits interface. Navigational sensors.
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(Computer-Controlled Machines)
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Conventional machine for turning, drilling, tapping. Milling. Grinding.
Cutting. Punching. Boring and bending. Safety precaution. Machine
installation and site preparation. Lubrication and maintenance. Cutting tool

application and technology. Computer numerical control machines and

programming. Introduction to computer-controlled machine.



Page 17 of 31

01211232  ASIANITIZUUNITHER 3(3-0-6)
(Production Systems Management)
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Introduction to manufacturing planning and control system. Just-in-
time/Lean manufacturing. Demand management. Forecasting. Inventory
control. Master production scheduling. Final assembly scheduling. Capacity
management. Rough-cut capacity planning. Material requirements planning.
Capacity requirements planning. Manufacturing resource planning.

Production activity control. Scheduling and sequencing. System monitoring

and data analytics.

01211233  pauiwmasdlslunisuanuasinaluladinsesdnsnadidud 3(2-3-6)
(Computer-aided Manufacturing and CNC Machine Technology)
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CNC turning and milling machines. Machine components and
operation. Cutting tool and tool holder standards. Safety precaution.
Health safety and environment. Turning and milling operations. Feed,
speed and depth of cut determination for selected cutting tool and
materials. G and M codes programming. Modelling and simulation by using

computer-aided manufacturing software package.
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01211241  N1S9ANISWASUTUEAFAINNITULALATHFAIENSIAINTIY 3(3-0-6)
(Industrial Energy Management and Engineering Economics)
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Energy situation and concepts of energy conservation. Energy audit
techniques. Calculation of overall thermal transfer value and roof thermal
transfer value. Energy conservation in thermal and electrical systems.

Energy management in buildings and industry. Energy economics analysis.

Energy usage environment.

01211261  Nugtuvesgauwamaniuasnaransvasiva 3(3-0-6)
(Fundamentals of Thermodynamics and Fluid Mechanics)
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Introduction to thermodynamics. Basic principles and definitions.
Properties and states of pure substances. Work and heat. First Law of
Thermodynamics. Closed Systems. Open Systems. Introduction to Fluid
Mechanics. Fluid properties. Fluid statics. Law of conservation of mass.
Momentum and energy. Bernoulli’s equation. Flux field. Static and

incompressible flow.
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01211312
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Jyyrszhvguazloladilugnaivnssy 3(2-3-6)
(Industrial Artificial Intelligence and IoT)
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Introduction to artificial intelligence and loT. Design and
development approaches. Hardware and software. Programming and
algorithm  development. Communication protocol. Cloud system
connection. Device monitoring and control. Data collection and analysis.

Probabilistic models. Integration and applications of artificial intelligence

and loT in manufacturing industry.

msaanLLUUu,azmu@u%u@i’;um‘%m%’nsnamswﬁm 3(3-0-6)
(Design and Control of Production Machinery Components)

mmu%umwaﬁaﬂ 1588NLUUTUAILSULIINLUALLAZINGY Nalnuay
miﬁﬂmuéuaﬂﬂaiﬂﬁms] NOUHAUAENE m'iaamLUU'izU‘UMUﬂawnﬂ"LV\Iv:IlﬁLLaz
Tuufing msaaﬂLLUUizUUMUﬂM@&ﬂﬁIﬂLLUULﬂmﬂﬂ N1999ALUUATU Qﬂﬂu
auia “qmﬁa% ANToN anenuLazlY miaaﬂLLUUiWUSﬁ'ULﬂﬁ'auL%ﬂLgul,l,azl,%mm
Tugmamnssy nmseenuuunalnlaslyszuvaruquioundu nsdAnviuas
ULATINITODNLUY

Strength of materials. Design of axial loading member and shaft.
Mechanism and operation of mechanisms. Theories of failure. Design of
electrical and pneumatic control systems. Design of mechanism with on/off
control systems. Design of beams, bearings, springs, gear trains, pulley, belt
and chain. Industrial linear and angular motion system design. Design of

mechanisms with feedback control systems. Case study and design project.
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01211313 n15@NUUUATEINsSnTusA 3(3-0-6)
(Automatic Machine Design)
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uaznaaUsznay Maisudfisuuasvefiansanlunsindegunsn
Mechanical, electrical, and fluid power elements in automatic
machine. Integrated design of mechanical, electrical, and fluid power
systems. Assembly and disassembly design. Comparisons and considerations

for purchasing.

01211314  nsussenaldaaunawmasydlelunseanuuuneiANgsy 3(2-3-6)

(Application of Computer in Engineering Design)
JwideeSouanneu: 01211151
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Computer-aided engineering. Finite element analysis. Geometric
modeling. Material modeling. Structural stress analysis. Failure criteria.

Vibration and buckling problems. Nonlinear problems. Computational fluid

dynamics. Aerodynamic force. Heat transfer. Validation of results.

01211315  N1399NUUUAISIUIANFLAINTUTTUUNTHER 3(3-0-6)
(Manufacturing Facility Design)
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Facilities planning and design. Problems, factors, and methods of
location selection. Types of plant layout. Process and workstation design.
Analysis of requirement for machines, equipment and manpower. Material
handling. Material handling equipment. Time and motion study. Flow and
activity relationship analysis. Material flow and area requirement analysis.
Features of mass production and assembly line layout. Line balancing

techniques. Computerized layout.

01211321  AAUAIEATUAZWAAIANTVDUBUA 3(2-3-6)

(Kinematics and Dynamics of Robots)
JvrideeSousnnou: 01208222
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Acceleration and position analysis. Velocity kinematics. Force and
torque relationships. Homogeneous coordinates for kinematics and
dynamics. Forces and moment balance. Dynamic modeling of joints and
linkages.  Euler-Lagrange and Newton-Euler formations.  Dynamics
algorithms. Robotics joint. Cartesian and force controls. Performance
analysis of robotics, and balancing of mechanical systems. Industrial robot

practice.
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01211322 msiagunsasvadinuasiedosiiodn 3(2-3-6)
(Geometric Measurement and Instrumentations)
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Industrial instrument characteristics and applications. Instruments for
length, depth, height, surface, roughness, flatness, parallelism, straightness
and roundness. Force and torque measurement in machine tools.
Temperature and pressure measurements in injection molding process.
Calibration process. Laser instrument. Non-contact measurement. CNC
coordinate measuring machine. Measuring standard. Control environment

for precision measurement.

01211323  52UUAIUANDAIULIANIN@AEIVINTSY 3(2-3-6)
(Industrial Automation Control System)
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Basic principle of automation system for electrical-mechanical
manufacturing engineering. Programmable logic controller. Basic PLC
programming. Basic PLC instructions. Timer and counter instructions.
Program control instructions. Process controller design. Analog sensors and

actuators. Analog control. PLC network. Human-machine interface. Analysis

and design of automation system.
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01211324  YsuINSHUBUALAZITUUDA LR 3(2-3-6)
(Robotics Integration and Automation System)
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Principles of industrial automation system. Principles of SCADA
systems. SCADA programming to monitor and control the PLC-based
industrial processes. Principles of industrial robot. Robotics integration and

automation system for modern manufacturing. Smart factory. Guidance for

safety system design for robot work cell.

01211325  m1sAATIMNIsETUaiauLAzN1TUIeSn¥INUEn TN 3(2-3-6)

(Vibration Analysis and Condition Based Maintenance)
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Basic theory of mechanical vibration. Systems with one degree of
freedom. Free and forced vibration. Method of equivalent system. Multi-
degree of freedom system. Effects of vibration on mechanical equipment.
Vibration measuring instrument. Vibration diagnostic. Vibration analysis and
control. Realtime data monitoring and vibration analysis. Condition based

maintenance.
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01211334  FAINTINYULUALALIZUUAITAUNA 3(2-3-6)
(Robotics Engineering and Information System)
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Introduction to robotics. Industrial robot operating system (ROS).
Architectural components of the ROS. Computer programming for ROS to
control robot. Commands and instruction sets. Display and simulation.
Calling tools and libraries. Creating packets. Interfacing between ROS and
sensors/actuators. Algorithm for data processing. Kinematics analysis.
Manipulator kinematics. Joints and links. Homogeneous transformations.
Forward and inverse kinematics. Position analysis. Dynamic analysis.
Velocity and Acceleration analysis. Force and torque relationships. Force

and moment balance. Trajectory planning.

01211361  WUU%ABUASUULUY 3(2-3-6)
(Mold and Die)
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Machine for mold and die. Limitation and structure of machines.
Basic operation of injection machine and pressing machine. Components
for mold and die. Standard mold bases. Injection mold and die design.
Finishing processes. Selection of materials and their properties. Metal
forming processes, forging, extrusion, drawing and powder metallurgy.
Machine and tooling for forming processes. Operation safety and
fundamental of fire protection. Heat in injection and compression mold.

Modeling and analysis of fluids and heat flow in mold design.

01211362  nmsyAanudunaznisatelouauiou 3(3-0-6)
(Refrigeration and Heat transfer)
JuriideaFeunnnow: 01211261
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Basic knowledge of refrigeration and coefficient of performance.
Modified vapor compression. Refrigeration cycles, system components
analysis. Refrigerant and their properties. Evaporative cooling and cooling
towers. Absorption refrigeration, calculation of cooling load of refrigeration
systems. Principles of heat transfer by conduction0. Convection and

radiation. Steady and unsteady state condition in one dimensional heat

transfer. Heat convection, heat exchanger.
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01211363  STUUMNEIQAHINNTIY 3(3-0-6)

(Industrial power systems)
JufidesSousnnow: 01211261
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Basic concepts of thermodynamics. Applications of first and second
law of thermodynamics with thermal systems. Workable design of heat
engines, heat pumps, steam turbine, gas turbine, condensers and
reciprocating engines. Economic analysis. Equation fittings. System
simulation and optimized design. Energy conversion principles. Fuels and
combustion analysis. Steam power plant. Gas turbine power plant.
Combined cycle and cogeneration. Hydro power plant. Environmental

impacts.

01211364  mnudifasduieafunisuiuenmauaznisvinaanubu 3(3-0-6)
(Introduction to Air Conditioning and Refrigeration)
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Fundamental of Air conditioning. Air condition system in factory,
electric vehicle, train and electric multiple units. Introduction to cooling
system and refrigeration technology in factory. Fundamental of industrial
cooling system and refrigeration and its components. Principle of design,

set up, diagnostic, and maintenances.
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01211365  szuuAuIaumazmalulagnisuanlnn 3(3-0-6)
(Thermal System and Power Generation Technology)
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Concept and design processes of thermal systems. Application of the
first and second Law of Thermodynamics for the analysis of thermal
systems. Thermal devices mathematical modeling. System simulation.
Economic analysis. Fundamental of power plant engineering. Types of very
small power producer and its components. Solar system in building design.

Design of electrical system in machine, factory and building.

01211371  szuuwadnuazn1sAUANTUEAEIMNTTY 3(2-3-6)
(Industrial Dynamics System and Control)
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Dynamics modelling of mechanical and electromechanical systems.
Classical control theory. Classical control practice. Controller design.
Introduction to digital control and modern control. Control principles and
practical design of microcontroller-based control systems, CPLD and FPGA,

PLC, and industrial motion control cards.
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01211372 n'lil,%awiaszwmqﬂnmmamgwﬁﬁa%mﬂuqmmmsm 3(2-3-6)
(Industrial Device Interface and Communication Protocols)
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Industrial communication standards and protocols. Wired and
wireless Parallel-Serial communication. RS232/422/485 standards. Industrial
ethernet and TCP/IP. Ethernet IP. Modbus. CANBUS/CANOpen. DeviceNet.

AS-l Interface. Profibus. Fieldbus. HART Communication Protocol. Pelco-D

and Pelco-P.

01211373  M1si38uvaATRNINsHasNIsIUsunsudmSuana Ny 3(2-3-6)
(Machine Learning and Programming for Industry)
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Machine Learning in industrial. Neural network. Hardware and
software.  Perceptron.  Supervised and  unsupervised  learning.
Reinforcement learning. Loss functions. Back propagation. Binary and
multiclass classification. Hyperparameters tuning. Convolutional neural
networks. Transfer learning. Data pipelining. Recurrent neural networks.
Sequence models. Natural language processing. Embedded device

deployment.
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01211397  &uuun 1
(Seminar)
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Presentation and discussion on current interesting topics in Electrical-

Mechanical Manufacturing engineering at the bachelor’s degree level.

01211472  msigudBEnd M UaAEIMNTIUNITHER 3(2-3-6)
(Deep Learning for Manufacturing Industry)
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Introduction to deep learning and neural networks for manufacturing
industry. Deep sequence modelling. Deep computer vision. Deep
generative modelling. Deep reinforcement learning. Limitations and new
frontiers. Evidential deep learning. Bias and fairness. Case studies of deep

learning in electrical-mechanical manufacturing engineering fields.
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On the job training as a temporary employee in order to get
experiences from the assignment for Electrical-Mechanical Manufacturing

Engineering.
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(Body of knowledge from Oversea University)
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Knowledge in Electrical-Mechanical Manufacturing Engineering the
bachelor’s degree level taken in Oversea University. Credit equivalent

according to Kasetsart University regulation.
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(Electrical-Mechanical Manufacturing Engineering Projects Preparation)
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Research methods in  Electrical- Mechanical Manufacturing

Engineering. Project proposal writing. Literature review. Research report

writing. Utilization of instrumentation for research. Application of software

in instrumental control and data analysis. Media creation for research

presentation.
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(Selected Topics in Electrical-Mechanical Manufacturing Engineering)
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Selected topics in Electrical-Mechanical Manufacturing Engineering at

the bachelor’s degree level. Topics are subject to change each semester.
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(Special Problems)
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Study and research in Electrical-Mechanical ~ Manufacturing

Engineering at the bachelor’s degree level and complied into a written

report.
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(Electrical-Mechanical Manufacturing Engineering Project)
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Project of practical interest in various fields of Electrical-Mechanical

Manufacturing Engineering.
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