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LNG 550 IndSunumudengudmsurinanmszautadiadnu 2 (1-2-6)
(Remedial English Course for Post Graduate Students)
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This course aims to instill the background language and skills necessary for undertaking
LNG 600 and to raise the students’ confidence in using English. There will be no predetermined focus of
the course, but instead it will concentrate on those areas where the students are weakest and need most
improvement. The classroom teaching and learning will be supported by self-directed learning to allow

the students to improve their language and skills autonomously
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(In-sessional English Course for Post Graduate Students) 3(2-2-9)
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This course aims to develop English language skills relevant to mature students in Graduate

Degree Programs in Engineering, Science and Technology. It will be based on practical skills, but will not
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be yet another grammar course. Rather its focus will be on the real language demands, particularly in
reading and writing, faced by students in the course of their studies. It is project-focused and simulates the
stages in preparing and presenting research, from finding references to writing a final draft. The course
will equip students with language learning strategies to facilitate ongoing autonomous learning and will

emphasize language use not usage, real communication not classroom practice.

TME 521 IAINITUFNUNFUGA 3(3-0-9)
(Advanced Ceramics Engineering)
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Development, properties, processing and applications of advanced engineering ceramic
materials: oxide ceramics, non-oxide ceramics, and composite ceramics.
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(Polymer Science for Engineering)
a U U \ 2
Ivsnuneu  : lall
a aaa a o a 1 a 4
ﬂ'lil,ﬂﬂﬂQﬂifﬂW'ﬁ)aLllE]ll‘il“]ﬂful,l,agﬂig‘lj’luﬂTiNa@ ﬂ'l‘i!L‘]J\i“lJiZ!ﬂﬂW@ﬁUJf]i
Taseadanazdugiuine autiald Indaraan auianiena auianiennuiou autianianenn
a a 4 v o d 1 @ Z a 4
'J%ﬂ'li‘i/l@ﬁ'f]‘UW’E)am@‘i ﬂ31Mﬁ3JWHﬁi$ﬂ31ﬁIﬂiﬁﬁ%l1QﬂﬂﬁiJ‘]JG]"lJENW’E]ﬁLll’é]i ﬂ’NiJG?]}WHVHQﬂ1i§ﬂ
NIOUAZANLANIUTUTIANIU MITOUENIN WHANTTUMTLANTN ANUTINIBVDINATTANDULNA
A 9 a ag = 9 a ¢ A d o a a [ I'd
AINNITAU AINATIUDINAITAN ’Jﬁfﬂi!,ﬁ’E)ﬂsl,“]ﬁ/‘l@ﬁmﬂiw\lﬂﬂi$§ﬂ@]ﬂﬂ\‘ﬂu’3ﬂ3ﬂi‘ilﬂla$Wﬁ@]ﬂm"ﬂ
A9
Polymerization reaction and processes, types of polymer, structure and motphology,
viscoelastic properties, mechanical properties, thermal properties, physical properties, polymer testing
method, relationship between structure and properties of polymer, wear resistance and frictional
properties, degradation, fracture behavior, creep failure of plastics, fatigue of plastics, polymer selection

method for applications in engineering and industrial products.
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TME 541 3ﬂ3ﬂ55uﬂ313~1!ﬁﬂ@ﬂ5\1 3(3-0-9)
(Precision Engineering)
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Overview and history: Importance of precision engineering, tolerance technology:
Definitions of tolerance, impact of specifying tolerances on manufacturing, manufacturing strategies.
Measurement : Application of displacement transducers to machines and instruments, introduction to

machine calibration, principles of precision machine design: principles and techniques for the design of

precision machines, Machining : A broad introduction to precision and ultra precision machining
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(Tribology)
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The science of surfaces interacting via dry, lubricated, and mixed contact. Fundamental
aspects include the Reynolds equation, heat transfer, friction and wear. Application on mechanics,
manufacturing and bio applications.
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TME 561 IAINITUAMMN 3(3-0-9)

(Quality Engineering)
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Evolution of quality, concept and principle of quality assurance in manufacturing, recent
advances in statistical process control, modern problem solving techniques for quality improvement.

Measurement system analysis.
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TME 571 ANMENNYRITTE 3(3-0-9)
(Physical Chemistry of Materials)
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Atomic arrangement in materials; Phase equilibria: principles and applications of phase
diagrams, the mechanism of phase changes; Crystal defects: defect behavior in crystal structure, stability
of defects; Diffusion mechanism and factors; Anelasticity and internal friction; Ordering in alloys; Elastic
deformation and plastic deformation: dislocation behavior during plastic deformation, mechanical
twinning; Strengthening and toughening of metals; Strength of ceramics, glasses, polymer and
composites; Behaviour of polymers during processing; Corrosion and surface engineering
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TME 601 aalamansdmumalulagmsvugliaquazuinnssumswan 3(3-0-9)
(Mathematics for Materials Processing Technology and Manufacturing Innovation)
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Basic principles of computer and computer languages. Solution of simultaneous algebraic
equations. Curve fitting. Numerical integration and differentiation: numerical integration of ordinary
differential equations solving boundary valued problems. Random sampling. Hypothesis testing.

Estimation methods. Linear regression analysis.
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TME 602 sz1lguIF I 1(0-3-3)
(Research Methodology)
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Introduction to research and communication, definitions and classifications of research
problems identification, literature review, citation, research proposal writing, research procedure, abstract
writing, statistical data analysis, data interpretation, research presentation, technical writing for

publication, thesis writing, research ethics.
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TME 611 n3oeanslumsvugillang 3(3-0-9)
(Metal Forming Machinery)
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Design, construction, driving mechanism, specification, properties and operation of metal
forming machinery; hammers, screw press, mechanical press, hydraulic press and others related. Influence
of vibration and elastic deformation on the efficiency and accuracy. Discussion of characteristic of elastic
deformation.
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TME 612 msvugilariziugs 3(3-0-9)
(Advanced Metal Forming Processes)

a U U \ =
Ynfaduneu  : lud

ra 4 a 9 A A A A 9 Y] dy A
NITIDNUUULUNUNW NMTHNAR 1T A LmzﬂwﬂﬂﬂmmuE)mﬂméumﬂmmmugﬂiamm
E4
Y A

o = L% Y] Y Lﬂ' 4‘ A d‘ [
ﬂﬂmﬂmuammwgﬂiamﬁusfl‘mJ NIAUDWIAHNWATUATOUNIT IATOINUDUALIATOIINT

9

e

<
1y
o 1Y [ = d? a (% d? 9 dgj a
’mﬂ'5‘umﬁammugﬂxmu”lamammm ﬂﬁﬂﬂﬂ‘igu‘ﬂﬂﬂlugﬂﬁﬂu mimugﬂuuu"lamemmm N3
£ 2 2 s £ Yy oz & £ ) ~ £ y
yugdluaanzharal Nt Msvu3latesns1srvuglge (Msvugddrsnsseidia msvugidoe

1 < d? ad a v A ~ o w J
LLN!Waﬂ11Wﬁ1 ﬂﬁ‘lJu?j‘]JLL‘U‘U@LﬁﬂIﬁﬁvlﬁﬂif’]ﬁﬂ) NITAARDUAITUINGIANTIG L!ﬁ%ﬂﬁ“l/l']@]ﬂ!mﬂulwu

J 9 a @ av A A 9y o 42} o
IS TIBNRY LL‘L!'JI‘L!?J NANN uazmi‘wwmﬂmi}ﬂmﬂmmmﬂmmﬁuugﬂiawﬂmmumﬂa
Metal forming tools-design, manufacture, materials and uses of various tools for keys

conventional and advanced metal forming processes. Special topics on presses, tools and machinery for
hydrostatic extrusion, hot impact extrusion, forming under hydrostatic pressure, semi-solid forming, high
velocity rate forming (explosive forming, electromagnetic forming, electrohydraulic forming), precision

blanking and fine blanking. Recent trend in research related to metal forming technology. Direction and

development of metal forming processes globally.
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(Mechanics of Metal Forming and Formability)
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Continuum mechanics of Plastic deformation. Strain hardening. Temperature and strain
rate. Work balance. Mechanics of sheet and bulk metal forming. Numerical solutions process and

analysis. Deformation zone geometry. Formability and forming limit. Formability testing method.
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TME 614 MsuAN3NINEazANNAINIVeIatz 3(3-0-9)
(Fracture and Fatigue of Metals)
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Types and theory of materials failure. Fracture mechanics. Fundamental principles of
fracture mechanics; significance of cracks, theoretical cohesive strength of atoms in metals, griffith energy
conservation concepts, stress intensity factor, fracture toughness. Linear elastic fracture mechanics; strain
energy release rate and compliance, stress analysis of cracks, mixed mode fracture mechanics, concept of
small scale yielding. Non-linear fracture mechanics; J integral, the HRR field, crack tip opening
displacement. Micromechanics of ductile and brittle fracture. Cyclic deformation and fatigue fracture
mechanisms.
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TME 621 NI TN ANTANMAUTIVBIUN? 3(3-0-9)
(Glass Engineering and Optical Properties of Glasses)
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Glass engineering, emphasizing on the structure and properties of oxide and selected
nonoxide glasses. Correlation of the fundamental optical properties of glasses to their structure and
bonding; intrinsic absorption and scattering; color; luminescence; photochromism; laser action; and

nonlinear effects in glasses.
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(Whitewares and Refractories)
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Composition, processing, and properties of whitewares; role of the phase equilibria and
microstructure in the corrosion of refractories; stability and behavior in selected environments, including

ferrous and nonferrous metals, glass, and advanced energy systems.
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TME 631 mmammmm’wuwmmunizmumsﬁugﬂwaamm 3(3-0-9)
(Mold Design for Polymer Processing)
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Mold design : Design of two plates and three plate injection molds. Design of feed
system, cooling and ejection system. Design of molds for components with internal and external

undercuts. Design of molds for components with internal threads. Design of compression molds and

transfer molds. Design of hot runner mould. Design of blow molds.
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(Rheology and Polymer Processing)
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Rheological equation of polymer melts, parameters affecting the flow properties of
polymer melts, viscoelastic response of molten polymer, rheological measurements of polymer, polymer
processing (injection molding, die extrusion, blow molding, vacuum forming, rotational molding,
calendaring, compression and transfer molding), polymer composite processing, rubber processing,

applications of rheology to polymer processes.
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TME 641 MNATINNTUFALIZVUNMINTIIA 3(3-0-9)
(Advanced Metrology and Sensing Systems)
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Basis of measurement technology: International standards, linear and geometric
tolerances, Surface, mechanical and optical metrology, Sensing systems and metrology: Pneumatic and
hydraulic devices for measurement. Transducers for in-process and post-process measurements, piezo-
electric devices, signal handling and processing, computer-aided metrology, residual stress measurement,
Metrology and system for surface characterization: Scanning electron microscopy, atomic force
microscopy, electron probe microanalysis.
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TME 642 n3sudsmsnasHaniiesnssgazaiialulns 3(3-0-9)
(Ultraprecision and Micromachining Processes)
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Ultraprecision machining: Atomic structure of materials. Electrical structures. Thermal
characteristics, transient and steady state diffusion. Single crystalline diamond tool, type and
characteristic. Sub-micron turning. Grinding and polishing: Surface integrity. Comparison with macro-
machining. Equipment and tooling. Effect of process parameters, Applications, Micromachining: Energy
beams. Lithography. Dry-etching — sputtering, gas assisted etching, and ion-assisted etching. Ion-
implantation. Chemical wet-etching. Principles, equipment and tooling. Effect of process parameters.
Limitations and applications, Thin film processes: Molecular beam epitaxy, chemical, and physical vapor
deposition. Process controls and film characteristics. Equipment. Limitations and applications.
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TME 643 MI9BNIVVIAIDIINIANMNINT 3(3-0-9)
(Precision Machine Design)
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Introduction to precision machine design. Principles of accuracy. Repeatability and

resolution. Sensors: type, mounting and calibration. Mapping geometric and thermal errors. System

design. Bearings. Power generation and transmission.
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(Advanced Surface Engineering)
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Philosophy of surface engineering and its application. Physics of the plasma state and
plasma surface interactions. Surface preparation. Vacuum technology. Design and selection of coating

systems. Different coating and surface modification processes.
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(Contact Mechanics)
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Surface topography. Motion and forces at a point of contact. Line loading and point
loading of an elastic half-space. Normal contact of elastic solids (Hertz theory). Non-Hertzian normal

contact of elastic bodies. Normal contact of inelastic solids. Sliding and rolling contact of elastic and

inelastic bodies. Dynamic effect and impact. Adhesive systems and test/evaluation techniques.
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(Cost Management for Engineers)
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Cost management concepts; activity-based costing and management; cost management
planning; cost management systems; operational control through flexible budgeting an standard costing;
management control through performance evaluation and design of management control systems for

evaluation.
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(Supply Chain Management)
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The components of supply chain, the role of supply chain and competitive advantage,
collaborative supply chain, models of supply chain, design process in supply chain, supply chain

performance measurement, quick response in supply chain, case studies.
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(Design and Analysis of Experiments)
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Concept and principles of experiment design. Single factor experiment: completely
randomized design, randomized block design, latin square design. Factorial design: general factorial, 2"
and 3 factorial. Nested design. Confounding and fractional factorial design. Orthogonal polynomial.

Optimization techniques through response surface methodology.
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(Mechanical Behavior of Materials for Materials Processing Technology and

Manufacturing Innovation)
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The mechanical behavior of materials at the visible level. Relation between failure and

deformation and the structure of a material and its mechanical properties. Fatigue, fracture, elasticity,
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viscoelasticity, plasticity and creep of metals, polymers, ceramics, composites, thin films and cellular
materials.
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(Finite Element Modeling in Materials Processing Technology and Manufacturing

Innovation)
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Introduction to finite element analysis, The use of computer in the area of Materials

Processing Technology and Manufacturing Innovation applications. Analysis of material behavior and

failure of materials and tools in material manufacturing processes.
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(Composites Technology)
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Introduction to composite materials, reinforcement-matrix interface, metal matrix
composites, ceramic matrix composites, polymer matrix composite, micromechanics of unidirectional
composites, strength of fiber composites and laminates, fracture mechanics and toughening mechanisms
of composites, fatigue behavior of composites, environmental effects, thermal behaviors of composites,
fabrication processes.
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(Advanced Materials Characterization)
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Theories, principles, instruments and data analysis for materials characterization
techniques including light microscopy, electron microscopy, X-ray diffraction (XRD), X-ray spectroscopy
for element analysis, atomic force microscopy (AFM), scanning tunneling microscopy (STM), electron
spectroscopy for surface analysis, Fourier transform infrared spectroscopy(FTIR) ,Raman spectroscopy,
thermal analysis by differential thermal analysis (DTA), differential scanning calorimetry (DSC) and

thermogravimetry.
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(Advanced Material Degradation)
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Wear types and wear mechanisms of materials. Advanced testing and characterization

techniques. Corrosion fundamentals and forms. Principles of design, materials selection, and surface

treatments applied to reduce wear and corrosion. Failure analysis applied to predict material service life.
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(Heat and Mass Transfer in Materials Processing)
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This course provides principles of heat and mass transfer in materials processing. The
quantitative analyses of diffusion, mass transfer, heat transfer, and fluid dynamics will be reviewed. The
coupled description between fluid and heat mass transfer will also be discussed. Application of transport

phenomena in various engineering processing; such as, solidification, heat treatment, and sintering, will be

described using mathematical models.
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(Special Topic)
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Current topics in Materials Processing Technology and Manufacturing Innovation, the

topics to be offered depending on staff availability and students interest.
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(Dissertation)
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Student is required to undertake a project which may be fundamental or applied research

and development under supervision of members of teaching staff. A project utilizing knowledge of
Materials Processing Technology and Manufacturing Innovation to solve specific real industrial problems

is also a possibility or to discover a new knowledge which can be further applied.
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