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030105100 &uuun 1(1-0-2)
(Seminar)
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Prerequisite : None
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Discussion on current research trends in mechanical engineering technology and

related fields.

030105101 set5eudiisemedumaluladisnssuaiana 2(2-0-4)

(Research Methodology for Mechanical Engineering Technology)
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Prerequisite : None
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Topic selection; research procedure; research proposal writing; principles of
experimental design; data collection and analysis for quantitative and qualitative research;

research report writing; research presentation technique and publication.



030105102 szifiuitifeiuavtugedmiumaluladianssuaiodna 3(3-0-6)
(Advanced Numerical Methods for Mechanical Engineering Technology)
FdsAuneu  : Lill
Prerequisite  : None
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Solving system of linear and nonlinear equation; curve fitting; numerical

differentiation and integration; least square approximation method; solving partial differential

equation by finite difference method.

030105103 ﬂn'?mmam%’imnismﬂ%‘aana%uqa 3(3-0-6)

(Advanced Mechanical Engineering Mathematics)
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Prerequisite : None
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First-order ordinary differential equation; second-order linear ordinary differential
equation; application of ordinary differential equation for engineering problem; partial differential

equation for engineering problem; numerical solution for differential equation.



030105104 wgufuaznislusunsulagdslnludiediaua 3(3-0-6)

(Theory and Programming of Finite Element Methods)

Jderuney  ; lud

Prerequisite  : None
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Finite element method; interpolation method; one-and multi-dimensional elements;
isoparametric element; Green-Gauss theorem; derivation of finite element equation; assembly of
element matrice and vector; numerical solution of finite element equation; analysis of truss,

beam and frame; plate analysis; algorithm development and computer programming.

030105505 73ngiwus 12

(Thesis)

FndsAunew ¢l

Prerequisite  : None
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Students are required to conduct a thesis under supervision of advisor appointed by
Graduate College, rules and regulation for undertaking thesis set by student’s department and

Graduate College must be observed strictly, student’s research articles must be publicized in

national or international conference or published in national or international journals.



030115101 AasduLazMTIAianuEeneveaiasning 3(3-0-6)

(Stress and Failure Analysis of Machinery)

Fndenunew LUl

Prerequisite  : None
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Stress analysis; strain and deformation in machine element; non-symmetric bending
of beam; shear center for thin walled beam; curved beam:; torsion of non-circular shaft and tube;
thick wall cylinder; contact element; stress concentration; energy method; failure mode analysis

and prevention; buckling, fracture, fatigue and creep.

030115102 @ALATNITODALUUNTEUIUNT 3(3-0-6)
(Material and Process Design)
FsAuneu : ill
Prerequisite  : None
Fangmanvnssy Taveiunagansiafnd fanuaznsyuiunndn audAvesian wagns
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Industrial material; lightweight metal and semi-conductor; material and production;
material property and design; specific production; casting; forming; modeling and simulation;

mechanical metallurgy.



030115103 nMsepnuLUUASasiiana 3(3-0-6)
(Machine Tool Design)
Fndenunew LUl
Prerequisite  : None
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Machine tool; strength and rigidity of machine tool structure; design and analysis of
machine tool bed; column; spindle/arbor; antifriction and journal bearing; roller guide; power

screw; slide and guide; step and stepless drives; vibration and dynamic rigidity; source of vibration;

self excited vibration; velocity principles and related model.

030115104 N1TPBNKUUFIUIINLATONANING 3(3-0-6)

(Design of Machine Foundation)

a U U U =]

Fwdsduneu Ll

Prerequisite  : None
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Soil mechanics and dynamics; current method for vibration analysis; establishing
performance criteria; foundation analysis; response prediction for rotating and reciprocating

machinery.



030115105 n1seanuuuilasdunazilosanauiid 3(3-0-6)

(Design of Gear Drive and Speed Reducer)

FdsAuneu  : Lill

Prerequisite  : None
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Design of speed reducer; optimal distribution of gear ratio; effect of assessment

optimization; gear and special gear design; cavax gear; zerol gear; regeneration of big-module gear.

030115107 3mnsiumﬁmﬁmmﬂumsaanqum‘%mﬁ'nsna 3(3-0-6)

(Precision Engineering in Machine Design)

FsAuneu ;o il

Prerequisite  : None
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Precision engineering; principles of accuracy; repeatability; tolerance stack-up
analysis and resolution of tolerance; determination of manufacturing technique suitable for
tolerance; precision and high precision machining processes; industrial measurement; sensor and

transducer; precision measurement for typical mechanical systems; methodology for precision

dimensioning of mechanical part; theoretical dimensional analysis.



030115108 N13BRNLUVIATBSTIDANGR 3(3-0-6)

(Cutting Tool Design)

FdsAuneu  : Lill

Prerequisite  : None
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Tool life; single point cutting tool; design of single point cutting tool; design of mass
production tool; design of carbide cutting tool; design procedure and cutting tool; drilling
principles; construction and geometry; twist drill analysis; milling cutter; design of hob; milling

analysis; design of broached.

030115113 N159DNUUUNARAUIN 3(3-0-6)

(Product Design)
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Prerequisite  : None
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Product life cycle; product development process; product quality and design
reliability; production process technology; project drawing; job-shop drawing; batch drawing;
continuous process technology life cycle; process technology trend; design for service; research
for new product development; standardization; intellectual property management and advanced

strategic marketing.



030115114 JAINTIUNITVUAIYIE0 3(3-0-6)

(Materials Handling Engineering)

Fndenunew LUl

Prerequisite  : None
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Material handling equipment and devices; classification; calculation; design,
selection of element; dynamic test; selection of motor; engine and brake system; machine for
non-stop transport; classification of composition and structure; determination of main parameter;

general information for system of material handling engineering.

030115115 msaanufuuNﬁmﬁmw‘im‘%aana%uga 3(3-0-6)

(Advanced Mechanical Product Design)

Jdsdunew o Ll

Prerequisite  : None
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Principles of optimization; design constraint; the mathematical model of optimal
mechanical design; optimization technique for mechanical product design with practical
constraint; eco-design; application in mechanical design; analysis and design of mechanical

product using computer software; sensitivity analysis.



030115116 NAULNITODNLUULTIIAINTTY 3(3-0-6)

(Perspective Engineering Design)

FdsAuneu  : Lill

Prerequisite  : None
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Product design and development; engineering design; design theory and
methodology; systematic approach to engineering design; quality function deployment; theory of
inventive problem solving; decision making in engineering design; robust engineering design; design

for manufacturing and assembly; software for engineering analysis.

030125100 A5OALUUNIIAINTINEMSUNARAUTTWANERAN 3(3-0-6)

(Engineering Design for Plastic Products)
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Prerequisite  : None
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Plastic material; engineering part design; structural design for thermoplastic;
thermoplastic assembly method; thermoplastic effect on product design; injection mold design;

performance testing of thermoplastic; thermoplastic product cost analysis.



030125101 AT5AATIZHNTZUIUNITNITODNLUULAUNNNATANDALLDS 3(3-0-6)
(Process Analysis of Die Design for Polymer Extrusion)
Fndenunew LUl
Prerequisite  : None

a 1

antRvosmarafinuad msdwanudilunsiauaznmsnszaevesaumgll  vuzed
Tuni AU ens A LUNUNEATALNOST LUNAIEAN WUANUNEATAYIY AITUSDUVDILUNUN S ATA
nseenkuULNienIa n1sldlusunsidmeinisivauazgamgiluwifuidnin

Property of polymeric melt; computation of velocity and temperature distribution in
extrusion die; extrusion die for thermoplastic; extrusion die for elastomer; heating of extrusion

die; extrusion die design; program for flow and temperature analysis in the extrusion die.

030125103 AdALINIWLUUNLAY 3(3-0-6)

(Special Mold technique)

dsdunew o Ll

Prerequisite : None
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Special technique for plastic production process; multicomponent injection molding;
hollow product; hard-soft product injection molding; foam injection molding;

bio-material injection molding; new and special techniques for designing and fabricating plastic

injection mold.



030125104 NISESNAULUUNAZLASBIDNANDE19TINEY 3(3-0-6)
(Rapid Prototyping and Tooling)
Jderuney  ; lud
Prerequisite  : None
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Processing surface model by surface pattern; creating surface model with new
surface; modeling with reverse engineering process; rapid prototyping machine; plastic part making
with rapid tool machine; using data file from different scanned patterns; using surface scan and

laser scan camera to process surface model.

030125105 maiAsuzasdwiusutiuguTans 3(3-0-6)

(Plasticity for Metal Forming)

Fteduneu Ll

Prerequisite  : None

‘Wi]ﬁﬂﬁa\lmimﬁiau'gﬂmaimmﬁumlﬁﬂ ANANNUSTENINANULA U AULATEANTETALLS
AIaTLIITN NAYRIURATWARS N15ERfvesianlelensetanigldaniizanuiu auduiussening
AmuAumsedeAluTnsUAsuzU e nauiauuaddlad n1sdn  Tugu mstugudn dedra
msthutiugy nqufanniugd-assu

Plasticity behavior of solid; relation of stress and strain in tension and compression;
Bossinger’s result; elongation of isotropic material under stress condition; relation of stress and
strain in plastic deformation stage; slip line field theory; compression forming; deep draw forming;

limitation of rolling forming; elasticity and plasticity theories.



030125106 iAdasdnslusuiusulans 3(3-0-6)

(Metal Forming Machinery)

FdsAuneu  : Lill

Prerequisite  : None
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Structure design and requirements; property and working method for single action
and double action presses; counterblow hammer forging machine; friction plate and screw forging

machine; horizontal forging machine, rolling mill; rotation rolling for reducing size; hydraulic press.

030125107 AszUUMsTUIUlavzYuge 3(3-0-6)

(Advanced Metal Forming Process)
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Prerequisite : None

d' I é’ Ia 3 o U dy ra 6" [

N1900NLUULATDINDTUTULAZULIWUN mm‘umwu;mmwuwiam NTLUIUNITON
YUY AT OIUDUALLATIINTAINIUNTONVUFY wuvlalasaunia NITUIUNITOANTELNNYUFUTOU
nszuaun1stugudnuuulalasaunfia n1stugllansdleainuiige n1sduguaienissvidn
mMsTugUmewiwanii nstugdlavenanauasiuufnd waluladnisdndeu

Tool and die design for metal forming, compression process; equipment and
machine for hydrostatic metal forming; hot impact compression process; hydrostatic deep draw
process; high velocity metal forming; explosive forming; electromagnetic forming; mechanical and

pneumatic metal forming; cutting technology.



030125110 (3asdmanizyafmumaluladusifiun 1 3(3-0-6)

(Selected Topic in Mold and Die Technology 1)
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Prerequisite  : None
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New technology for plastic mold and die; concept of design for plastic packaging;
special technique of analysis for plastic processing simulation; analysis of plastic prototyping

product.

030125111 (399AALANIZNIANUNATUTABLININ 2 3(3-0-6)

(Selected Topic in Mold and Die Technology II)
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Prerequisite : None
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New technology for metal forming; special technique of design for metal forming;

analysis of metal forming failure; metal forming maintenance.



030125112 sidaanssuldmoufinmesdrslunisdinasdugunediues 3(3-0-6)

(Computer Aided Engineering in Polymer Process Simulation)

FdsAuneu  : Lill

Prerequisite  : None
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Finite element; application of computer aided-engineering for design and analysis in
polymer processing; material selection; create a modeling; prediction of polymer flow in injection

molding process; heat transfer; stress analysis; warpage and shrinkage; display of analysis result

and melt delivery system of polymer; heat transfer of injection molding.

030125113 swdanssuldneufinmasdrslunstusulans 3(3-0-6)
(Computer Aided Engineering in Metal Forming)
Jdsdunou ;- Ll
Prerequisite  : None
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Finite element equations for metal forming; thermo-solid analysis; modeling for
analysis; material database for constitutive equation; analysis of elastic deformation in linear
system; elastoplastic deformation; plastic deformation; visco-plasticity; super plasticity and high

efficiency forging.



030125114 wiafianstugulansduga 3(3-0-6)

(Advanced Metal Forming Technique)
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Prerequisite  : None

wadansiauuuiiaslunutugilane wiouasliiihdmiuussiugs wieseedyyio
Wk MsfnenuAuLaziss msngumgdl msiansnszanevesamginielddoulvsneg nsdudin
foyadmiunstugilansusiu

Special measurement techniques in metal forming; transformer for high voltage;

carrier amplifier; stress and force measurement; temperature measurement; temperature

distribution measurement in various conditions; data record for sheet metal forming.

030135101 8idnnsefindinaswaznisussgnaly 3(3-0-6)

(Power Electronics and Application)
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Prerequisite : None
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Power electronics; mathematical model of power electronic circuit; overall analysis
of semiconductor device, type of energy conversion; AC-DC, DC-AC, AC-AC, DC-DC converter;

design and construction of power electronic circuit; advanced analysis of motor control drive.



030135102 n1sUszaanadayyraluanuwuanmsaling 3(3-0-6)
(Signal Processing in Mechatronics)
FdsAuneu  : Lill
Prerequisite  : None
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Sampling theory and quantization; Z-transform,; digital signal encoder; DSP filtering
circuit design and construction; fast fourier transform analysis; principles of time and frequency
domain; bandwidth and noise distinguish; filter; density; correlation; analog modulation; digital

signal transmission; modulation for mechatronic system.

030135103 szuumuqu%guqe 3(3-0-6)
(Advanced Control Systems)
FndsRuneu - Ll

Prerequisite  : None
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Control system fundamental, mathematical model, time domain and frequency
domain analysis, closed-loop control system, classical design in the s-plane; Routh-Hurwitz
stability; root-locus analysis, digital control system, state-space method for control, advanced PID
control for non-linear system, optimal and robust control, intelligent control system; fuzzy logic

control; artificial neural network control; simulation of system response using computer

programming.



030135104 Yjusudtug 3(3-0-6)

(Advanced Robotics)
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Prerequisite  : None

MlATzinIsed sufiuazaaunamansueajuoud funis AU ILALALT 1Y
viusud mnuduiudseninanisiedeufiidutou mvdnidssnisvu msiedeuilagldudnnisma
waransuazaunamans mylnseinavesing wsadesannsvu Tuudvesing

Robotic motion analysis and kinetics; position, velocity and acceleration of robot;
relationship of complex movement; collision avoidance; movement using principles of dynamics

and kinetics; object mass analysis; inertia force from collision; momentum of object.

030135105 szuUAIUANSAULALAZNTHBAsfUgAaMNTTY 3(3-0-6)

(Automation and Industrial Communication Systems)
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Prerequisite : None
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Automatic control system in industry; automation system design; manufacturing and
assembly automation; automation control by PLC in industry; automation analysis and planning

for industry.



030135106 SEUUAIUANHNBINARIAD 3(3-0-6)

(Embedded Control Systems)
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Prerequisite  : None
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Embedded system; hardware component; system speed analysis; precision and
accuracy; performance design and verification of embedded system; DMA; microprocessor
interrupt and interface; memory access; input and output device; information sharing; real time

processing; DSP for analysis of operation method.

030135107 n1sUszendldiuainduazlansednd 3(3-0-6)
(Applications of Pneumatics and Hydraulics)
AwdeRuneu o Ll
Prerequisite  : None
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Pneumatic and hydraulic system; power drive for industrial robot; automation

machine; design of power drive; control system by modeling and simulation.



030135108 UgyayrUszhugluauuanamsating 3(3-0-6)

(Artificial Intelligence in Mechatronics)

wdeRunen - lud

Prerequisite  : None
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Introduction of artificial intelligence, search algorithm; neural network; perceptron
learning rule; signal and weight vector space; machine learning fundamental and efficiency

analysis; learning for classification; statistical learning; artificial intelligence trend in mechatronics.

030135109 3TUUNIAIUANATINANEASARULATOLAZNITUSZENALY 3(3-0-6)

(Fuzzy Logic Control System and Applications)

FsAuneu  : Lill

Prerequisite : None
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Fuzzy theorem; fuzzy basic definitions; member function and parameter definition;
If-then rule; compositional rule of inference; fuzzy reasoning; Mamdani fuzzy model,
defuzzification; Takagi-sugeno fuzzy model;, fuzzy controller; application for mechatronics

engineering.



030135110 n1seanwuulAswingyszamMiisy 3(3-0-6)

(Artificial Neural Network Design)

JdsAuneu ;- Lidl

Prerequisite  : None
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Artificial neural network; neuron model; network architecture and learning; property
of neural network; structure of multilayer perceptron; back-propagation algorithm; radial-basis

function network; hybrid learning algorithm for radial-basis function network.

030135111 i3asdnanieneduiAnssuuanamsadind 3(3-0-6)

(Selected Topic in Mechatronics Engineering)

dsAuneu Ll

Prerequisite : None
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Special technique of design for control system; concept of design for robotics;
analysis of robotics modeling simulation; design of embedded system; analysis of artificial

Intelligence; artificial neural network maintenance.



030135112 sruuduaINailefatugs 3(3-0-6)

(Advanced Embedded System)

FdsAuneu  : Lill

Prerequisite  : None
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Operating system installation in embedded system; creating graphic user interface;
using artificial intelligence in embedded system; machine learning and deep learning for
automation system to analyze data; cloud computing application for analyzing data; LAN and WiFi
communication; digital image processing artificial intellicence; advanced embedded system

programming for Internet of Things.

030135113 N1TIANITHATLUUINABITEUUKUAANITBUNE 3(3-0-6)

(Manipulation and Modeling System in Mechatronics)

IdsAuneu ¢ Ll

Prerequisite  : None
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Format and simulation of mechanical and electrical system; integrating mechanical
and electrical models to create mechatronic system, application of model to predict result,
variable manipulation variable in simulation equation to converge and exact result; mechatronic

system model case study.



030135114 WUUTIADILALNITAIUANULUA 3(3-0-6)

(Robot Modeling and Control)

dduneu il

Prerequisite  : None
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Principles of robot model; type of robot modeling; dynamic model of robot; robot
model and control design; mapping; localization; motion path planning; programming for control

of autonomous mobile robot; realistic applications of robot.

030135115 szuvdnlugivuge 3(3-0-6)
(Advanced Automation System)
AwdeRuneu o Ll
Prerequisite : None
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Automation system; automation system design; automation system programming for
control; data type for programmable logic controller; signal interfacing; system integration;

database system; safety system design; SCADA and DSC systems.



030135116 n1sUsTInARaARIRdMTUBUWesTnvasasInds 3(3-0-6)

(Cloud Computing for Internet of Things)

FdsAuneu  : Lill

Prerequisite  : None
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Principles of Internet of Things; making Internet of Things device; communication
between electronic equipment and cloud; program interface and add-on; graphic user interface;

statistical data analysis; system behavior prediction by data usage; data storage; reporting.

030135117 LJulwasuazARuUia 3(3-0-6)

(Sensor and Actuator)

FndsAunew ¢l

Prerequisite : None
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Principles and usage of IMU sensor; color sensor, light sensor, vibration sensor, linear
displacement sensor, angular sensor, temperature sensor, humidity sensor, voltage sensor, current
sensor, resistance sensor; transducer; analog and digital data acquisition; data storage; direct

current motor and alternative current motor; solenoid; linear motion and angular motion; electric

power transmission design and power supply.



030135118 gunsalnsasunasuUasdyaluiiasiiona 3(3-0-6)

(Sensor and Transducer in Machine Tool)

FdsAuneu  : Lill

Prerequisite  : None
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Industrial measurement; emerging application and technology; program for acquiring
and processing data; sensor; transducer; sensing of displacement, force, pressure, acceleration,
temperature; sensor range; sensitivity; accuracy; repeatability; noise; calibration and signal

condition circuit.

030145100 ASENLATIZANDALLDS 3(3-0-6)

(Polymer Synthesis)

Jdsdunew o Ll

Prerequisite  : None
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Polymer chemistry; structure and property; chemical thermodynamics; chemical
kinetics of reaction; preparation and synthesis of polymer; free-radical addition and ionic

polymerization; co-polymerization; metal catalyst, transfer reaction polymerization; polymer

preparation in industry.



030145101 woRlasWANg 3(3-0-6)

(Polymer Physics)

wdeRunen - lud

Prerequisite  : None
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Polymer solution and ordinary force in polymer system; molecular theory of polymer
system; viscoelasticity of polymer; physics of amorphous and crystalline polymer; transition

temperature and free volume of polymer; equilibrium elastic property of rubber material;

morphology; characterization; deformation; fracture behavior of polymer.

030145103 waAwainauLAzTAATUES 3(3-0-6)

(Polymer Blend and Advanced Material)

Jdsdunew o Ll

Prerequisite  : None
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Behavior of polymer blend; polymer composite and advanced polymer; orientation;
mixing technique and distribution of reinforcing agent in polymer; thermodynamics of mixing

process and phase separation; compatibilizer; filler and fiber reinforced in polymer composite;

heat and mechanical property, processing and material for polymer blend and composite.



030145104 n1sVAEBULAZINANUANDALLDS 3(3-0-6)

(Polymer Testing and Characterization)

Fndenunew LUl

Prerequisite  : None
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Technique in identification and analysis of polymer; identification testing and analysis
of polymer; qualitative and quantitative analysis of polymer by spectroscopy, chromatography,

and microscopy; thermal characterization of polymer.

030145105 AlUlaBa1KAZNIZUIUNITNER 3(3-0-6)

(Rubber Technology and Manufacturing)

FsAuneu  : Lill

Prerequisite : None
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Preparation process of natural and synthetic rubbers; various applications of rubber;
formula and compounding of rubber; chemistry and technology of vulcanization; manufacturing
of rubber product from latex and solid forms in industry; additive and reinforcing agent in rubber;

property testing of rubber product.



030145106 3asdaraniznsdumaluladinnssunadiwes 1 3(3-0-6)

(Selected Topic in Polymer Engineering Technology )

dsAuneu Ll

Prerequisite  : None
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Advanced technique for polymer synthesis; analysis of polymer rheology; polymer

composites; concept of design polymer blend; special technique for polymer characterization.

030145107 Fasfnanizniedrumaluladiaanssunadiues 2 3(3-0-6)

(Selected Topic in Polymer Engineering Technology i)

dsduneu Ll

Prerequisite  : None
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Natural rubber; new technology for rubber; advanced technique in preparation of
natural and synthetic rubbers; rubber testing; concept of additive agent in rubber; rubber

application in industry.



030145108 '”?mennszu,aLLaznszmumsﬁugﬂwaﬁmaé 3(3-0-6)

(Rheology and Polymer Processing)

FdsAuneu  : Lill

Prerequisite  : None
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Rheology properties of molten polymer; testing and application of rheology in
polymer processing; additive; preparation and compounding; neat polymer and theory of polymer
processing; injection molding; compression molding; calendaring, thermoforming, rotational

molding.

030155100 QAMWARARSTUES 3(3-0-6)

(Advanced Thermodynamics)

Fteduneu Ll

Prerequisite  : None
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First and second laws of thermodynamics; phase equilibrium; chemical equilibrium;
electrochemistry; solution behavior; phase diagram; statistical thermodynamics; third law of

thermodynamics; heat capacity of solid; thermodynamics property of polymer.



030155101 laslulad 3(3-0-6)

(Tribology)

FdsAuneu  : Lill

Prerequisite  : None
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Lubrication; friction and wear; fluid film lubrication; solid lubrication; hydrodynamic
lubrication; elastohydrodynamic lubrication; mixed lubrication and boundary lubrication; design

for friction reduction; wear and surface damage.

¥
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030155102 35lWlusiofiuuduugs 3(3-0-6)
(Advanced Finite Element Method)
JdeAunay ;030105103 mﬁmmam%‘immmLﬂéaaﬂa%'uqq
Prerequisite  : 030105103 Advanced Mechanical Engineering Mathematics
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Procedure of finite element method for partial differential equation in structural
problem; heat and fluid; nonlinear static and dynamic structural problems; heat transfer problem

with conduction; convection and radiation; incompressible and compressible fluid flow problems.



030155103 A5luWludegy 3(3-0-6)
(Finite Volume Method)
Jetadunion 030105103 adiamanilemnssueiasnadugs
Prerequisite  : 030105103 Advanced Mechanical Engineering Mathematics
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Conservation law and linear differential equation; Riemann problem for linear
hyperbolic equation; finite volume method for linear hyperbolic equation; CFL condition; Lax-
Friedrichs method; Lax-Wendroff method; upwind method; Godunov method,;

Roe method; high-resolution method; slope-limiters; flux-limiter; boundary conditions;

convergence; accuracy and stability.

030155107 wngufanwdanguy 3(3-0-6)

(Theory of Elasticity)

FndsRuneu - Ll

Prerequisite  : None
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Two and three dimensional stress and strain analysis; Hooke's law for two and three
dimensional problems; equilibrium condition; compatibility condition; stress function; two and

three dimensional problems in cartesian, polar, and curvilinear coordinates.



030155109 naluladiwadidamas 3(3-0-6)

(Fuel Cell Technologies)

FdsAuneu  : Lill

Prerequisite  : None
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Electrochemical reaction; design and operation of different types of fuel cell;
chemical and biochemical methods used for producing hydrogen for fuel cell application; current
technology available for hydrogen storage; analyses of fuel cell systems; advantages and

disadvantages of different types of fuel cells; mathematical modeling for fuel cell system analysis.

030155110 UIATINY VIR 3(3-0-6)
(Dimensional Metrology)
Jderuney Ul
Prerequisite  : None
MITTER 1desiietn wdesinfitnauuny MIgeuiisundusefies nenn1sTasweU
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Dimensional measurement; measurement instrument; coordinate measuring

machine; self-calibration; Abbe’s principles; error in measurement; propagation of error.

030155111 FBmMsmAmanzigaiauidymynsdainssy 3(3-0-6)
(Optimal Methods for Engineering Problems)
sAuneu ;o Lill
Prerequisite  : None
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Optimization; linear and nonlinear equations; optimization technique with equality

and inequality constraint; solution of optimization problem in engineering design.



030155112 (309AAaNIENIeEUNaAIEATNISAILIN 1 3(3-0-6)

(Selected Topic in Computation Mechanics 1)

dsAuneu Ll

Prerequisite  : None
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Advanced tribology; special technique of selection for finite element method; fuel
cell calculation; special technique for dimensional metrology; calculation of coordinate measuring

machine.

030155113 (309AALANIZNIATUNAAEASAISAILIN 2 3(3-0-6)
(Selected Topic in Computation Mechanics II)
Fudsunan ;L

Prerequisite  : None
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Advanced calculation in optimization method; calculation of friction coefficient;
selection in lubrication; calculation for Newtonian and non-newtonian lubricants; special

technique in piping system design.

030155114 (304AAANIENNAIUNAATEATNITAILIN 3 3(3-0-6)
(Selected Topic in Computation Mechanics |l)
IdsAuneu ¢ Ll
Prerequisite  : None
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Analysis of heat-transfer; special technique in quality analysis of metrological work;

computation mechanics; technology advancement in industry.



030155115 Mufjnnsudedutugs 3(3-0-6)

(Advanced Lubrication Theory)

JdsAuneu ;- Lidl

Prerequisite  : None
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Newtonian and non-Newtonian lubricants; Reynolds equation; thick film lubrication;
thrust bearing; journal bearing; air lubrication; thin film lubrication; mixed lubrication; dry

lubrication.

030155116 nafansvaslviatugs 3(3-0-6)

(Advanced Fluid Mechanics)
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Prerequisite : None
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Principles of fluid flow; Reynolds transport theorem; law of mass conservation; linear
momentum equation; angular momentum equation; energy equation; Bernoulli equation; internal
incompressible viscous flow; piping system design; continuity equation; Navier-Stokes equation;

external incompressible viscous flow; computational fluid dynamics.



030155118 n1stAfLFauTuge 3(3-0-6)

(Advanced Heat Conduction)

Jetadunion 030105103 Adinmansimnssunaoanadugs

Prerequisite  : 030105103 Advanced Mechanical Engineering Mathematics
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Analytical method in conduction; Bessel function; differential equation; solution of
governing equation using variable separation method; Laplace transform; superposition;

conduction analysis by finite difference and finite element methods.

030155119 n'l'sW']ﬂ'mJ%'au%y'uqq 3(3-0-6)
(Advanced Heat Convection)
JdeAunay ;030105103 mﬁmmam%‘immmLﬂéaaﬂa%'uqq
Prerequisite  : 030105103 Advanced Mechanical Engineering Mathematics
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Principles of convection and mass transfer; boundary layer phenomena in laminar
and turbulent flows; free convection; internal flow; heat convection in turbulent flow; numerical

method.



030155120 MMsurfedaudoutugs 3(3-0-6)

(Advanced Heat Radiation)

JdsAuneu ;- Lidl

Prerequisite  : None
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Nature of thermal radiation; radiation characteristic; radiative exchange between
surfaces; heat radiation transfer through absorbing, emitting and scattering media; technique for

integral equation solution; successive approximation; lumped system approximation.

030155121 SETUUAMNINEMIUNUNINTINGIRATIMNTIN 3(3-0-6)
(Quality System for Industrial Metrology)
FsAuneu  : Lill
Prerequisite : None
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Metrology system; measurement standard; quality control system of measuring tool;

calibration; calibration standard; traceability; verification.

030155122 N199BNKUULAZILATIZNNITNAABITIIAINTIY 3(3-0-6)

(Design and Analysis of Engineering Experiment)

sAuneu ;o Lill

Prerequisite  : None
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Principles of statistics; statistical hypothesis; chi-squared test; analysis of variance;
factorial experiment; correlation analysis; linear regression analysis, multiple-linear regression

analysis; response surface analysis.



