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1. M59UANUAITEIV B URUBIARNNETIEATIAINIAIMUA (Curriculum Mapping)

M1319N1THIBUBIAANS d1U13AINTIUMTDIUIUALIER
NANGATIAINITTUAEATULINN
A1U13Y1IAINTTUMLDIUTUAL e
UMINYIAYFIVAIUATUNS
dmiugidnfneUnisfinen 2564 - 2568

UKD IS
sARUETEA ilowAniifisuiuesdaniug Fodmn s
AANTARUA (Budawia/
H2Tu4)
1. p9fATNSAUg I INEmEns
- fland PLUSINUMTHANALAZINABS SEUULIILALNNT 200-113 W@nd 3((3)-0-6)
flandlusnAmnsnnedouiinuiasluug oymauay fugu
Tngun3e fugudmiundsnuuas iy dmiv
Physics in engineering; units, physical quantities, AINT
and vectors; force system and motions; work and
moment; particles and rigid bodies; energy and
momentum
N151ATIEAasinnsTuanss; wsssulud; | 200-115 ﬁ?ug'm 3((2)-2-5)
Asewalnin wagiaalnin: qﬂmmﬂvﬂﬁ%ﬁaﬁu; g4 Il
loviunaznguanosyonil; n153tAs1eRa9asiaii dnsuanu
ASEWEARU; N1ad bA1aSawariaalndSwaniiv; @ AAINTIU

Usenauidy; N1sUsuUsaAiiUsenaunigs; n1sanen
Iuvunidang: ssuulnfiraua; nlouvasiviin:
waosdnsnaluiiidesdy: wdesidalniiuasuewmes
T, wusiueSesdioYamslnih

DC circuit analysis; voltage, current and power;
basic electrical components; Ohm’s law and
Kirchhoff’s law; AC circuit analysis; real and reactive
power; power factor; power factor correction; single-
phase electricity bill; three-phase  systems;
transformers; introduction to electric machinery;,
electric generators and motors; introduction to

electrical instruments
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willugrudmsuians arsafludiadszsrfunazaiy
Uaonsty autfAnisnienmussvewds veslua uazineg ngues
Wi ngnssiakazUTuiaasduius Ujiseaiiuazauna
nsn-ua Ufserlnwiwedl westulauniind

Chemical in daily life and safety; physical properties of
solid,

stoichiometry;

fluid and gas; gas law; law of mass and

reaction and equilibrium; acid-base;

electrochemistry; thermodynamics

200-114 \Afifiugu

Amsu
AAINg

2((2)-0-4)

- 55ANEN

nsullauazysinguvaanssiuiuiiusall Aungnouasiu
WUs ARSI MsuUsdsuuaznissuunuvas Jademns
ssdAmenTiduiuSiUdnuMrvemIaduLS udAwaTuVEST
wuluuszmnelng

Genesis and occurrence of mineral deposits in igneous,
sedimentary and metamorphic rocks; mineral associations;
alteration and classification of mineral deposits; geological
factors and ore body characteristics, essential minerals and

minerals resources in Thailand

235-213 556038
LAAIS

2((1)-3-2)

- WSHag iy

suflalan wiwariiu nszuiunismessdiinel 51511 513
dhude dhldau wnmeilmeiauagmaiauduivln ssdine
lassasuazssalulsdugu ﬂ’ﬁﬁgﬁﬁLLazﬂ’ﬁLﬂgau‘ﬁ‘Uaﬂu’Ja
NINBINI5I0

nsU ORI n1sasiakazdkunLsuasAuluiesUumng
LAZANAAUIY, NSANYIUNLTISSEINeT N1svhukufinAdawIng
WaENISHUANINAIENIIDINA

History of the earth; minerals and rocks; geological
processes: streams, glacial, ground water, coastal and
earthquake; geological structure and plate tectonic;
weathering and mass movement, mineral resources

Laboratory: minerals and rocks classification in
laboratory and field, geological mapping and cross-section,

geological and aerial photographic interpretation

235-112 YAIv 1536
Aneialy
wswaziiu

5((4)-3-8)

- LABANE

guisdsadnaans fladdunazns Alauazaiuselies
auusveIilaidy nsUszendvetayius USiusvaaileidu ns
UssgnAvesusnug

Mathematical induction; functions and graphs; limit and
continuity; derivatives of functions; applications  of
derivatives;

integration of func tions; application of

integrals

200-112 AflAAERS
‘ﬁugm
AnSU
IAINT

3((3)-0-6)
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Uszgnanansuuasaiuanviaznisussend sruufifiauetn

Uusvanedu nnimesuaanda UsiusmuduuasUiius
AR aun1aids eyusandyduduiiduyssaniidudus
uUNIUYITET aunisiliveuiusea

Sequences and series of real numbers; derivatives of
functions of several variables; ordinary differential
equations of first order and first degree; second order
ordinary differential equations with constant coefficients;
Laplace transforms and applications; polar coordinate
system

Multiple integrals; vector calculus; line integrals and
surface integrals; linear ordinary differential eugations with
variable coefficients; Fourier series; partial differential

equations

235-101 AMAANENS

o o

Jugadmiu
AAINg
VAL DAL

uazian

2((2)-0-4)

o AGIE
Anuduly

61

BnIneada Snwazandivestayanazn1siaTien Ay
Wazidu fudsdu nswanuasanuiiazidunuutie nsuan
sty dewes nswaniasesdsiieng naw
N15UsEAUAT NMINAFRUANNAFIU N1TIATIVANNRUTUTIY
NTIATIZANITONDOULTUAUNTY ANANNUS

Statistical methods; properties of data and analysis;
probability; random variable; discrete probability
distribution function; continuous probability distribution
function; sampling distribu- tion; estimation theory; test of
hypothesis; analysis of variance; linear regression analysis;

correlation

225-231 @0f
FFINTTY 1

3((3)-0-6)

E
YA

2. 9IAAUIN

ugwumﬁmnisu LLa%i’Nﬁﬂ')']llimW’]z‘Vl'N%ﬂ’Jﬂiiu

- S
WUU
NI

audAgeImadsuuuuimngsy wndesdogunsniuay3sly
NS lgulaLazfidnyIslnvesduLasInsgIud MUY
WeuluU 5AtaUsEynd Nsleunnauda nsideunines
uan Mmafsunmlelaunin ns@isunmangealsnsiniin
nsainnIn n1slBunIndn NIHrURIUIALaYIIBaTLB YR
g Tuwvvnudsunuianssy

The

instruments and their uses; lettering; line types and

importance of engineering drawing; drawing

standards; applied geometry; pictorial drawing, oblique

drawing, isometric drawings, orthographic  drawing;

freehand sketches; section drawing, dimensioning and

descriptions in engineering drawing

200-117 QguULuU
FEINTU
WugI

2((2)-0-4)
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asARST lomAniisuivesdannug Fodm s
#401736N35 (waefin/
AU Hluq)
- NaFans LLmﬁmLLawé’ﬂmiﬁugmmaﬂaﬁmamam% sTUULSSaRsdifnay | 221-101 namans 3((3)-0-6)
IFINTTU AR N135LAZNITUENLTS THLIUA WIIEAIU LaYTEUULT FFNTIU 1
auya auﬂaﬁuaaaqmml,aﬁmql,ﬂ%a WHUAININGBETE N3
Ansizsilasedonyu sy wsudeanIu Audnis lwunsosn
Tusndanuidosvesiiuil 2naulusndaudosveslu
Fundamental concepts and principles of statics; two and
three dimensional force systems; composition and
resolution of forces; moments, couples and equivalent
force system; equiligrium of particles and regid bodies; free
body diagrams; analysis of trusses, frames; friction; centres
of gravity, centroids; moments of inertia of plane areas;
Mohr’s circle of moment of inertia
- Yan) Anwilasasne audh nszuIuMsHEn wavnsussyndldian | 237-111 Jan 2((2)-0-9)
NI FAinssy baud lave wedwwes wws1lin daguau dag NIy
Budnnsoiind Yandu uaslalaozunsu audAdnavesian
m%ﬁauamwmaﬁa@
Study of structures, properties, production processes
and applications of engineering materials i.e. metals,
polymers, ceramics, composites, electronic materials,
other materials phase diagrams; mechanical properties and
materials degradation
-Anug n1suszgndldmauiiamesiunsiuaudeya n1siSeuinasn | 235-371 YA3w 5((3)-6-6)
Uszgnd i FeuinssnzgAninieiiiuns@euldalusunsy msiseus; TUsunsy
aNZaM lUsunsu CAD wagnns1eAwIn nsuszendldlusunsuanie Uszyna
ARNTIWES | ManuunilasuslunisnurukaznIseantuurilanlanay dmsu
Tusu wilodleAu wazlusunsunisasisuudiasdlunumions Rliehat
NI Computer application for searching information; lifelong LALID9ULS
learning; logic and analytical thinking through coding
programs; learning CAD and spread sheet programs;
application of specialized programs in mine planning and
design of open pit mining and underground mining; mine
modeling and simulation program
- masly ndefl 1 waznnded 2 veuneslulaurind inneidmiv | 237-221 gauvna 3((3)-0-6)
lawndind augalunszuIumsfianuiunsi ndsnudassiduiliiduves AERSved
gl AUAY LagAngniaall N13AUIUNEIUBATELA Tan

favainteyaninnesiulawiiind augaluftsnay auga
FENIUNAAIVLUULALINANY WHURINEIIUBATE NEANTIY
VDIETAEANY

First and second laws of thermodynamics; criteria for
equilibria in constant pressure processes; free energy as a

function of temperature, pressure and chemical potential;
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asARST lomAniisuivesdannug Fodm s
d013A9NT (nuefina/
Aviun Hala9)

equilibrium in gas mixtures; equilibrium  between

condensed phases and gas phases; free energy diagram;

solution behavior
-1l ANUUaenAeueaETAll LadlvesaNTavaly aunanisavaly | 235-231 LAl 3((3)-0-6)
Munmwes | aunaseninala aunaindl waznin-ua aamiall il waz dwmiu
faquazus | madnndeu roaaesduasiafiiufia Rliele

Chemical  safety;  solution  chemistry,  solution R TN

equilibrium; phase equilibrium, chemical equilibrium and uazian

pH; thermochemistry; electrochemistry and corrosion,

colloid and surface chemistry
- A WIILAZAIIULAN ATINLAULAZAIIULATEATULUUMNY | 215-329 nasnans 3((3)-0-6)
Wlausawes | Anuduiiusseninenuiulasaunien Anuiuluag A Tao)
T wsaLau luudsn n1stneiaveaIu N1slasiivesan 1enay

Tus ALAUNEAN LNUTINITIURA

Forces and stresses; 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
- NaFERS authvesedlva adnemansvodlua ANUALLAZNITIA WSS | 215-235 NaAEns 3((3)-0-6)
vadlva nsvvireingluvedva nsnsadivesingaey wavaunaduing yoilva

wlurimivewedlnaduyfuasvatlnadsa nsluakuususey
wardultiu nslrawvuanunuisiuasfivazlinad n1s
As1eM B ufingg aunisdeies aunisluudy aunis
WA UAzEUNISUBTYAT MRS IERiddiiuagn13dnass
wuu NMsivaluvie usadeamulasAnuauaniuvie N15IATIER
1935199819418 N15IATNIINTINRE 2auAIE@nIUeINITiva
nsdnwnsinadiedideie aunisdewies aunisunies
aloand Msiesizinistuanuulinguiu nsesizinislualuy
FuveuwnmsinauuusuSsusasdutau n1slvaseuingnis
Annilsenuazusiaauuingnisiuauuudadalduuuniein
Fluid properties; fluid statics, pressure and
measurements, forces on rigid body in fluid; stability of
float body and relative equilibrium, ideal fluid and real
fluid; laminar flow and turbulent flow; flow of
compressible and incompressible fluid; continuity
equation, momentum equations, energy eqgation and
Bernoulli’s equation; dimensional analysis and dynamic
similarity; flow inside pipe, frictions and pressure

losses along pipe; basic piping network calculation;
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#013AINT (nuaene/
AN%AUA Hala9)

flow measurement; kinematics of fluid flow, flow study
with visualizations techniques; continuity equation; Navier-
Stokes equation; analysis for Irrotational flow; analysis for
boundary layer flow; laminar and turbulent flow; Flow
around object; analysis for lift force and drag force; one-
dimensional compressible flow
- ﬁyugm A15ATIEIRsT AN anSs; wseeulni; nszwalwdn | 200-115 ‘ﬁ”ugm 3((2)-2-5)
PN wazrdslaih; qunsallwiiidesiu; nguedeuuaznguosaes Lol
vt goufl; nTiATzsasiiiinssuaaay; madlwiiases s
Maslinsueniiv; favseneuiay msusulgeadvseney ANTIu
&y msfnanliihuuundana; szuuliihanula; niowlas
Twil; ndesdnsnaluiiidosdy; wieshidaliiuasuewmed
T, wugthiaSosdieanaludi
DC circuit analysis; voltage, current and power; basic
electrical components; Ohm’s law and Kirchhoff’s law; AC
circuit analysis; real and reactive power; power factor,
power factor correction; single-phase electricity bill; three-
phase systems; transformers; introduction to electric
machinery; electric generators and motors; introduction to
electrical instruments
- MINUN Foudnisldiniesiiofinsneih nénn1s wazufiinnsnns | 235-232 iadl 2((1)-3-2)
giausuay | Teszimaedidiensivdeunsuaziiu ApTIEN
a0 Using of chemical instrument and learning about d1msu
methods of analysis for analyze the composition of AINT
minerals and rock LALID9US
- 159 M581579 MIUTLHUUAZNITAMUIUNAINT N1TTUUALAY | 235-221 YAVINTT 5((4)-2-9)
wiloaln | Mm3Uszgndldvesiimsiunileshifuuagldfuiuusieg nsyn iniles
LaAITALAESUATYaAU nATlANITIATuaENTIELTA N1T HaRuLay
tosfunansznusedunndon guoundiouazanuuasndsluns TRy

Wwmiles matlanisanzuazssiindiniunisvinnieslanu
LLUZij’]ﬂWi?’%{’]gu N3¢ UNYBINFA ﬂ’]ii%U’]EJﬁ']LLagﬁﬂ’lﬂﬁLLﬁd
4719 NMIMIUANLAEUIEENALININTAAIveIRIAY

Exploration, evaluation and development of mineral
deposits; classification and application of various surface
and Under-ground mining methods, earth and rock
excavations, drilling and blasting techniques;
environmental protection, mine welfare and safety,
drilling  and  blasting  technique for  underground
excavation;  introduction to  underground support,
ventilation, drainage and illumination; applications of

subsidence and ground control
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Exploration, evaluation and development of mineral
deposits; classification and application of various surface
and Under-ground mining methods, earth and rock
excavations, drilling and blasting techniques;
environmental protection, mine welfare and safety,
drilling and blasting technique for underground excavation;
introduction to underground support, ventilation, drainage
and illumination; applications of subsidence and ground
control
- mslding nsfnwinaziFeuslubewomnisagiu audiuaznisléing | 235-361 nmssein 3((3)-0-6)
seiltunu | el vquinissside nisesnuuuszilnveauniiesdinnuiay Tuau
NI witedldRiu Anuvasadsuaznistostuianiadenannnis AN
sedn
Drilling for blasting; properties of explosives; use of
explosives; blasting theories and techniques; surface and
underground blast design; blast safety and environment
protection from blasting
Apsvgeans | wusiesugmandiosiu guasiaunuLaznasn M uwdn | 235-481 493 5((4)-2-9)
wiiloaus Yardumunaal n1sussliuseiusedng inadanns \Tugenans
#ndulanisasmu wadanisiasgiaiiudes n13Ufoa Wiloaus
nIlAnwIvRINITUITIUlATIN STl 9LS wazn13
Principle of Economics; Demand, Supply and Uszidlu
Equilibrium; Time value of Money; Income and Cost 1AS9NS
Estimation; Investment Decisions Techniques; Risk Analysis
Techniques; Practice in Case Studies of Mining Project
Evaluation
- NTUFALS Vo LazUURNITVBINTEUIUNTLATLININIEAINLAENIN | 235-351 Y9391 5((4)-3-8)

wil viannistunsusausuasUssavEnnmnaATEgAEns N13v
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Theory and laboratory of physical and chemical

mineral processing; principles of mineral processing and
economic efficiency; sampling; size reduction and
liberation of valuable mineral and tailing; screening;
particle size analysis; classification; gravity concentrations;
magnetic and electrostatic separations; simple mineral
process flowchart design; flotation of minerals; flocculation
and coagulation; solid-liquid separation; thickening;
filtration; drying and complex mineral processing flowchart

design

- AU
LAEaRNLUY

%ﬁﬂﬁilﬂiuﬂﬁiiﬁﬁLLNMLLﬁS@@ﬂLLUUmﬁ@\‘ILL% N15ANUILAY
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1999
FTUUNSILDS LmumsﬁuﬂLLazLLmums%mﬁm nIflAnw

Concept of mine planning and design; selection of heavy
equipment in mine and quarry; application of relevant
knowledge in mining engineering for mine design and
mining planning; quality control and mass balance;
management in
mine and quarry; computer application and mine system
simulation; rehabilitation and mine closure plan; case

studies

235-362 YA
\509dns
LagnIs
U
Tusu
LASlB s

5((4)-3-8)
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%’ai’mﬁaﬁmmuﬁgﬁﬂimm MsAuafiuLasUsIAs s
Uszgnd  N1ssaindmiumilestinny n155ainsieninats N3
Sefndmsumilodlanu n1sa1eRinluluIsIu wuLdes uag
wfs msdsaluglusduasnsdensioglued  waluladlul
dmsunsdrsialunumilous

Principle and introduction to elementary surveying;
general surveying instruments : level and theodolites;

theory of errors and measurements; measurement of

235-341 Y3
walulag
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horizontal and vertical angles; distance : measurement by
chain and tape, stadia and subtense bar; traverse,

leveling; contour line and topographic mapping; area and
volume  computation;  surface  mine  surveying;
photogrammetry ; mine mapping and cross- section;
underground  surveying;, transferring of meridian

horizontal, incline and vertical; tunnel surveying and

tunnel curve ; new technology in mine surveying

- NAFENS
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Forces and stresses; 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

215-329 naF1ans
a0

3((3)-0-6)

- ANY3
719U
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auUAnIiAmINITNYesAULariu N RURAMTUAY n1s
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NTOUUUADALDNIRA NITUASARU

Engineering properties of soils and rocks; failure criteria
of rocks; rock mass classification; stability analysis for
engineering works

Laboratory: basic properties of rocks and aggregates;
slake durability index; core recovery and R.Q.D. evaluation;
Schmidt rebound hardness, point load strength index; los

angeles abrasion; impact test

235-364 §50wALA
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Pollution from mining industries; environmental problem
from mining; environment law and environmental impact
assessment; environmental method to control and
manage the problems; wastewater treatment; waste
management; air pollution control; noise pollution control;
ground vibration and air blast from blasting control; mining
reclamation cooperated social responsibilities and mine
safety
I —
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Physics in engineering; units, physical
quantities, and vectors; force system and
motions; work and moment; particles and rigid

bodies; energy and momentum

3((3)-0-6)

A153LA1E9as AN SEhanSe;  wsesuluin;
Aseualnin wagnnaalndin; qﬂmzﬁlﬂﬂ%ﬁaaﬁu; ng
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2995biinszuaady; maslirasaazidalniing
waniiu; Mivszneumasy; msusulgeduseney
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wilaudadlail; edesdnsnaluiindosdy; adeq
fudlaliihuazuewesliih; wuziduesosdietanig
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DC circuit analysis; voltage, current and power;

ANSILATIEN

basic electrical components; Ohm’s law and
Kirchhoff’s law; AC circuit analysis; real and
reactive power; power factor; power factor
bill; three-

phase systems; transformers; introduction to

correction; single-phase electricity

electric machinery; electric generators and

motors; introduction to electrical instruments

200-115 Wuguluih
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Chemical in daily life and safety; physical
properties of solid, fluid and gas; gas law; law
of mass and stoichiometry; reaction and
equilibrium; acid-base; electrochemistry;

thermodynamics

- UARAR Ul Bsadina1ans fandunaznsin dlauag | 200-112 AdinA1ans 3((3)-0-6)
anudelilos syiudvesileddu n1sUszgnives fiugnu
auius Usiusvasilandu n1sussgndvesusnug GRITELY
Mathematical induction; functions and FINT

graphs; limit and continuity; derivatives of
functions; applications of derivatives;

integration of func tions;, application of

integrals

- adinansdugs AAUKALRUNTUVRITIUIUDTY BYUSVRTlandY | 235-101 Adladans 2((2)-0-4)
vanesauUs aunsidseyiusansiysuduiiniauas fugadms
nsUszgnd aunsdeoyiusandondadusudui 3MNg
aosfifiduussavnidurasiauaznisussyndnans Wiloaus
wlasanuanauaznisussand sruURfnTein wazian

UiWusuanetu Lininesunanda UiRusaiudy
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Sequences and series of real numbers;
derivatives of functions of several variables;
ordinary differential equations of first order and
first degree; second order ordinary differential
equations with constant coefficients; Laplace
transforms and applications; polar coordinate
system

Multiple integrals; vector calculus; line
integrals and surface integrals; linear ordinary
differential eugations with variable coefficients;

Fourier series; partial differential equations
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Statistical methods; properties of data and
analysis; probability; random variable; discrete

Multiple integrals; vector calculus; line
integrals and surface integrals; linear ordinary
differential

continuous probability distribution function;

probability distribution function;

sampling distribution; estimation theory; test

of hypothesis; analysis of variance; linear

regression analysis; correlation

225-231 @dp
NI 1
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The importance of engineering drawing;
drawing instruments and their uses; lettering;
line types and standards; applied geometry;,
pictorial drawing, oblique drawing, isometric
drawings, orthographic drawing; freehand
sketches; section drawing, dimensioning and

descriptions in engineering drawing

200-117 1JguUnuU
NI
nug
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Fundamental concepts and principles of
statics, two and three dimensional force
systems, composition and resolution of forces,
moments, couples and equivalent force
system, equilibrium of particles and rigid
bodies, free body diagrams, analysis of trusses,
frames and machines, friction, center of
gravity, centroids, moments of inertia of plane
areas, Mohr's circle of moment of inertia. Stress
and strain, stress-strain relationship, mechanical
properties of materials, analysis of stress in
various types of beam, bending moment,

deflection and torsion

€
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AINTIY Anwilaseasne auds nszuIuNIsHEN wagnis | 237-111 Jan 2((2)-0-9)
Ussgnalddanienssy loun lane wedwes w91 AINTIU
fin Yanuau andidnnsednd anduq uaziva
lnezunsy andAdnavesian nsidouaninues
a0

Study of structures, properties, production
processes and applications of engineering
materials i.e. metals, polymers, ceramics,
composites,  electronic  materials, other
materials  phase  diagrams;  mechanical

properties and materials degradation

anudilosuiRenfunedmesuarnisussyndld | 237-352 Fmnsau 3((3)-0-6)
nMsduATITinediues via lassasne audnnngg Wodlwes
uarnTieeinisivauarnstugUnan Susined
Wos a1sLAuLAId1rnTuUnedLues AAInTTuLaY
waluladsnanedmesuanaanslanisdanin ng
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Overview of polymer and application;
polymerization, type structure, property and
characterization of polymers; polymer rheology
and  biodegradable  polymers  processing
polymer additives rubber technology and

engineering; selection, design and environ-

mental aspect
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Basic knowledge about microcomputer;
internet; spreadsheet calculation; programming
basic; varius modern computer programs
applications for materials engineering such as
chemistry and thermodynamics calculation,
computer aided design and introduction to

finite element analysis

237-361 N3
Useynald
ADUN MBS
d1nsu
ArnsTan

3((1)-4-4)
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First and second laws of thermodynamics;
criteria for equilibria in  constant pressure

processes; free energy as a function of
temperature, pressure and chemical potential,
equilibrium in gas mixtures; equilibrium
between condensed phases and gas phases;

free energy diagram; solution behavior

237-221 oA
FNANSUD
a0
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Basic principles of stress and strain relation
ships for elasticity theory of elasticity of
materials; theory of plasticity; dislocations,
relation with defects; strain hardening and
annealing; introduction to facture mechanics,
fatigue, mechanical

creep, superplasticity;

property tests of materials
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Fluid dynamics: laminar flow, turbulent flow,
Newton’s law of viscosity, momentum-balance
equation, dimensional analysis, internal and
external flows. Heat transfer: conduction,
convection, and radiation. Mass transfer: Fick’s

law of diffusion

237-222 Usng
nsalaney
Touves
NTUIUNT
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DC circuit analysis;

A15ILATIEN

voltage, current and
power; basic electrical components; Ohm’s law
and Kirchhoff’s law; AC circuit analysis; real and
reactive power; power factor; power factor
correction; single-phase electricity bill; three-
phase systems; transformers; introduction to
electric machinery; electric generators and

motors; introduction to electrical instruments

200-115 fiugnu
Tl
dmsuanu
NIy
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Crystal structure; crystal defects; crystal
interfaces and microstructure; solid solution
and compound; plastic deformation in

crystalline solid; diffusion, recrystallization

237-224 Tannssy
ANLAIN
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Principles of hydrometallurgy including
thermodynamics of aqueous solutions; kinetics
of teching and precipitation; solvent extraction
and ion exchange; electrochemistry of aqueous
solution;  current and  energy  efficiency;
principles of pyrometallurgy including thermo-
dynamic applications, calcinations, roasting and
metal reduction; extraction of ferrous and

nonferros metals

237-223 lannssy
LAl
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Crystal structure; crystal defects; crystal
interfaces and microstructure; solid solution
deformation in

and compound; plastic

crystalline solid; diffusion, recrystallization
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Basic principles of stress and strain relation
ships for elasticity theory of elasticity of
materials; theory of plasticity; dislocations,
relation with other defects; strain hardening
fracture

and annealing; introduction to

mechanics, fatigue, creep, superplasticity;

mechanical property tests of materials
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Fundamental  principles  of = materials
characteri -zation, wet analysis, probe-sample
interaction, scanning electron microscopy,
transmission electron microscopy, spectro-
scopy techniques, diffraction methods, and

sample preparation

- nsAugUlan ndnnsuazmalulafvoanssuaunistugy Wy | 237-3a1 qefien 5((4)-3-8)
wazdan n1383nTugy n1s3atugd nsRtugy sfean walulad

wazyio uaznistugUlansusiu wognsruIunauY nMsuae

nsUszendldnu Uisanmsiieatunssuiunmsiy LagMITY

U Maneidounnses warauUmdang sUlany

wé’ﬂmsmaﬂamﬁuLLaﬁmmmﬁﬂizqﬂﬁiu
Tswdouazgramnssuiiiendos inaluladnisvae
Tugnamnsss 1y susus szuusne inalindug
lunsvaelany
Principle and technology of forminig process
i.e. extrusion, rolling, forging, wire and bar
drawing, sheet metal forming and other
process; applications; laboratory related to
metal forming, defects analysis and mechanical
properties
Metallurgical and engineering principles,
foundry and related industries; casting
technology for industries i.e. automotive,

railway; advanced techniques for metal casting

wallan15UsuUTeRaae38 a9 nsguRauds | 237-343 Feanssu 4((3)-3-6)
n1sNwAdauMeaInuTau NMSYUAGEUAIY 2!
nszualniuaz ldldnszualai nszuiunsiedou
Rashewidle lnstuladidosiu

Surface heat treatment techniques; surface
hardening; thermal spraying; electrolytic and
electroless  plating;  vapour  deposition;
introduction to tribology
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< v
29AANTENT
FAINTAINUR

Wevniviiieuivesdnaug

I93Un

A5
(Wuawne/
Y139)

- AsUeaiuns
fnnsauvadlany

NANN1TYDINIAANTBU JULUUANGY VBIN1TARA
n3eu n1sUeatunsinnseu N1sAIUAL La¥NIs
\Hondan miLﬁammwmaﬁaqmﬁmﬂim A1S
NAADUNIINANTDU

Principles of corrosion; forms of corrosion;
corrosion prevention, controls and materials
selection; degradation of engineering materials;

corrosion testing

237-472 ASLEeu
ANTNVDY
a0

3((2)-3-4)

- ANFATIEINS
LANFNUDITUINY

NUNIUNG AN INEANEU AMUAUTEUIY Uag
AULASEATEUIY wqwﬁﬂﬁug’lumiﬁﬁ'ﬁuuumm
WUULANTN WAZKUUET NaAansunningang g
WU 1dNN1TANNLTNANULALINGH N1SLHUTAYDY
sesuaniarnIsURvesdan N1slasieiAudR
Iuizﬁuuwmml,amqamﬂ \lesarnnisiu n1sdn
msfanseu warn1sfnnsewainAaLdy nside
awwessesLen Yaunniesarnnisnserivieany
fou nsdifiny) wuziiisnisuaziaiesiiolunis
AATIERANUATR

Review on theory of elasticity, plane stress
and plane strain; basic failure theories by
yielding, fracture and fatigue; linear elastic
fracture mechanics, principle of critical stress
intensity; crack growth and failure of materials;
macro and
micro analysis of failures due to creep, fatigue,
corrosion and stress corrosion; degradation of
weldment; defects from heat treatment; case
study; introduction to methods and tools for

failure analysis

237-471 naFans
WagnIs
AN
AMUNTR

3((3)-0-6)

- mMsvdenldian

nsidenldtannuanifianmeiifeUsead nns
PENUUUTUAILLATNAR ST waznisiansanda
LATUFANENT ﬂ’mﬁaﬂmzmummﬁmLLazéﬁugﬂi’a@
Wundndue wuginimnssudouses nsdiAnen
dmsunisidendanuasnsyuiunIsuaEn

Materials selection based on the required
properties; design of comnponent and products
and economic consideration; selection of
manufacturing process and materials forming;
introduction to reverse engineering; cases study

for materials and processes selection

237-362 Nsyaenty

eGIIGE
QEATRY
s

3((3)-0-6)

a1 IAINTsdowsuar Ian ANEIMNTINAERST I INGIFUEAIUATUNS

83




ANSUTBINULDIVBIADNUUNSAN YD

aeARUITEN"
Jransiviun

Wevniviiieuivesdnaug

A5
(Wuawne/
Y139)

- Msiveulany

ﬂ?iL‘U@MW@IﬁM“LU@QWULLa Lmaﬂ‘waamummu
ﬂ’]ﬁL‘Uall Wﬁﬂ’d‘ua\‘iﬂ']iaﬁiﬂ ﬂ'ﬁiu’lﬁﬂ’]ilﬁﬁ@u@’ﬁﬂ
LL‘U‘UG]’N‘] LLa%ﬂiﬁM%ﬁﬂWiLﬂ]aﬁJﬁuﬂi‘VmLL‘U‘UE)‘IJ“] N3
Ls?iawiaiuamusﬂuaammLLasﬂanLLsﬁa Iﬁ‘lﬂ%%%%ﬂﬂ’ﬁ
Fou sdsmnudoudn auaunsalunisiden
ﬂuaﬂ,amLLasIammamﬁmhm maﬁﬂiumﬂ%au
Tavzviinmngg n1sidenadnideudiunzaunas
ﬂﬂG]EN Iﬂiﬁﬁi’]ﬂ’\]ﬁﬂ?ﬂ%ﬂﬂL“LJ’E)L“UEJZJLL@“’USL'JQJV]EJ
Naﬂiwmaummmmﬂmmmu ﬂ’]SL‘EJUGITUENLLU’J
Feu nslianudeundsnisidey

Foarsiddluniseenuuurudon Anuudus
‘UEN?E]EJL%@Mi’mﬁﬁﬁﬂﬁﬁ%’mﬂﬁguﬂ SUEN?EJEJL%E]EJ
nstesiuuaznisuilaauAuanAaLazn1sin
\Hegunau miﬂisqﬂﬁmm%aﬂuqmammw
iwumuqu@mmﬂumwﬁau wilnvestounnses
$i19¢) Tuswadeunazisnistesiu nisvageuuuy
Wanewaslivhatevessesidey

Principle of joining and power source; physics
of arc, arc welding processes and various
modern welding processes, fusion welding,
solid state joining, heat in welding and heat
input; weldability as well as welding metallurgy
of metals and its alloys; macro and
microstructure of weld metal, heat affected
zone (HAZ) and base metal; preheat and post
weld heat treatment; basic weld design, weld
strength and other mechanical properties,
residual stress and distortion; application of
welding for industries quality control in
welding;, weld defects and prevention; finally

destructive and non-destructive test in welding

237-342 AT34ID
MsLdeu
wazlaney
N
o

3((3)-0-6)

€

d

e._)
o]

L53N

ANUNINBUALANYULLANLVBITAAYIIAN AT
uundanesin lasadwdnuaraudiinunag
ARy ANFNRUSIENIINTEUIUNITAUIATIAT
EGRRGIGERIRE wfindada Lﬁ?liﬂﬁﬂ“ﬂzuﬁﬂ way
W7 NTEUIUNITNER N15FUATIEY LLazmi;ﬁugU
mMsUszgndldon UftRnmsifsatunssuaunandn
518N

Definition and characteristics of ceramics;
structure  and

classification; properties;

conventional ceramics, advanced ceramics and

237-351 3@nTsu
L373In

3((2)-3-4)
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asARNSTEn lomAniiisuivesdannug Fo3w s
ArInsimun (miena/
SELT)
glasses; synthesis and fabrications; ceramic
processing; applications of classical ceramics,
advanced ceramics, and glasses; laboratory and
work integrated learning
UftRmsmsoenuuuutifisniilesiudmiunstugy | 237-363 n1seen 1(0-3-0)
Tany wodlued Yanus Jandldviuwifu n1sldau WUy
LaENTUI TN WILIAUR walfiand
Laboratory related to basic it mold and die
design for metal forming, polymer, powders; mold
and die materials; uses and maintenance of mold
and die
- Tavignguaian ‘wé’ﬂmﬁﬁugmmamizmumimﬁmmﬁnuazmﬁmé’w 237-231 YA 6((4)-6-8)
waglazuen nswUsrdnuazaInsgIuveLinias manna uag lavgngu
NAULAN winuay walaezunsy lassadiegania n1susuly WiANLaY
aut@idana msiludsegndldanu UitRnisiAeadu wannau
AATERlATIETe MsUSuUgsaudAlanauasnnaay wiain

audmaeng

miLL‘U'WﬁﬂLLazmmgmﬂuaﬂIamuaﬂﬂéumﬁﬂ e
Inozuns las9a39gan1A MsUSulsandmdena n1s
thludszndldon UtRnafeduinmedlassaina
nsUTulssantidenalaynageullenag

Basic principle of iron and steel making;
classification and standard of cast iron steel and
Alloy Phase

mechanical property modifications; applications of

steel; diagram;  microstructure;
ferrous metal; laboratory related to microstructure
analysis, mechanical property modifications and
mechanical testing
Classification and standard of non ferrous
metals; Phase diagram; microstructure; mechanical
property modifications; applications of non ferrous
metal; laboratory related to microstructure
analysis, mechanical property modifications and

mechanical testing
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2. myeuaasdaeulunsiazasinug

A1TNNTHIBUBIAAIINS 1U13AINTTUMTDINIUALIEN
NANGATIAINITTUAEATULINN
#1913 v13ANTTUULD I UAL i
UANINGIRYAIVAUATUNS
dmiugidndnunUnisinen Unasfnen 2564-2568
NUMEBIUT

a1sen1sifeuivasusiaziun | Se¥auazAMIAINITAnYdEa

17

DIARNUFNUFIUNIINYAENT

200-113 FAndnugiudwsudenns 1. A3.A978 WEE

IA.U. flﬂ?ﬂiiulﬂ%@ﬂﬂa
(URANEIRTAVATUATUNS)

DEA, Mechanics and Energy

(Institut National Polytechnique de Lorraine,
Nancy |, France)

Ph.D., Mechanical Engineering

(Universite Henri Poincare, Nancy |, France)
Uszaumsainsaou 18 U

2. WA.A3.9350U anash

2.0, IENTTUlEN (UINGRYAVATUATUNS)
M.Eng.Sc. Environmental Engineering
(Melbourne University, Australia)

U5.0. M3danisaaindey

(WIS YAVATUATUNS)
Uszaunsalnisaeu 25 U

200-115 fugulwihdmsuamianss n3.20% 3v7A

B.S. Electrical Engineering and Computer

Sciences (Massachusetts Institute of

Technology, U.S.A)

M.Eng. Electrical Engineering and Computer

Sciences (Massachusetts Institute of

Technology, U.S.A)

Ph.D. Electrical Engineering (Massachusetts

Institute of Technology, U.S.A.)
Uszaumsalnsaou 11 U

200-114 \pINUFIWENTUIAINT NALAT.USYey AT
.U, FAINTTUAT (UUINYEYAIVAUATUNS)
2.9, IFMINTTUAH (LEINYIPUNEATAANS)

Usyaunsaldau 9 U
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235-213 5IEINGILNAAILT as.aeTUn audng

.U, walulagssadl (UNIeIaIeuULALY)

A4, inalulagssal @nivendumaluladasuns)
.0, inAlulagssal (nimendemaluladasuns)
Uszaunmsalaeu 7 U

3
L

235-112 yoivssdiinehluusuayi ATVVEYUN TWUANA

.. weluladssdl (i Inedeveuunu)

A4, inalulagssal @nivendumaluladasuns)
.0, inAlulagssal (nimendemaluladasuns)

Usyaunsaidau 7 U

o
N

200-112 pglamansiugudmiviens 1. planassA advsaduel

AU, APNTTUABLNIADS (LININYIAHEVATUATUNS)
Maitrise Informatique Computer Science (Université
Paul Sabatier Toulouse Ill, France )

Uszaunmsalaeu 24 U

2. sA.A5.NvEYN Aoy

6.0 Aengsuli (Wringdeawaiuasuns)
M.Phil. Computer Science (University of Manchester,
U.K)

Ph.D. Computer Science (University of Manchester,
U.K)

Uszaumsnlaou 31 U

Iz
o ° o

235-101 aglamanitugedmivimnaviowsuazian | naasadla Junsgau

AU, IMINTIUTAR (UVNINGRUAAIUATUNS)
7.0, IAINTIUTAR (WNINGIFUAWAIUATUNS)
Uszaumsadaou 9 U

aaa

225-231 @dFaenTsy 1 NALAT.UAENT Juna

7.0, IFINTINYAGINNS
(UATINYRYAVATUATUNS)

7.4, IFINTIUGAFNNT
(RBINTAINMNINGFE)

Ph.D. Metallurgical and Materials Engineering,
(IWinois Institute of Technology, U.S.A.)
Uszaunmsalaou 36 U
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BIAAUITNUFIUNIAINTTU UATDIARINFIANIENINIAINTTY

200-117 WeukUUIAINTTUNUFIY

1. A3.dUTY UTBs

2.0, JnssuAdedna
WNMINYISUAVATUATUNT)

DEA, Mechanics and Energy

(Institut National Polytechnique de Lorraine,
Nancy |, France)

Ph.D., Mechanical Engineering

(Universite Henri Poincare, Nancy |, France)
Uszaunsadnisaou 18 U

2. 95 g1UASANA Wiy

4.0, Fnssuadedna

(YIS YAVATUATUNS)

7.4, FFnssua3aena

(HUMIVNERYAVAUATUNS)

Ph.D. Energy Technology (in1ivienaewalulagnszao
NASUYT)

Uszaunisalnisaeu 22 U

3. WALAT.3ILYNS NAIINT

2.0, ImNssaeioana

QVTIMEIAEEUAIUATUNS)

2.3, AnnTTATeINa (THNaNTaluMTIne de)

Ph.D. Energy Technology (unnivendemalulagnszaes
NASUY3)

Uszaumsainisaeu 15 U

221-101 NaF@ASIAINTTY 1

L wgugur Jianaunu

7.0, EINTINLEET (AL NTEIRUNANINAVINNT
ANy

A4, N5 Ules) (QHIaNIaiNmIIvede)

A9, ANTINEsT (AWIRINITHUNTINE 1Y)
Uszaun1sainisaeu 10 U

2. WA.AT.5UUN YuaUnIs

2.0, 3EINTTUlEs (UM INEIRYAVAIUATUNS)
M.Eng. Structural Engineering (Asian Institute of
Technology)

7.0, 3ANTIules) (FRIanIalumine1§e)
Uszaumsalnisaeu 12 U
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3, uA.A5.05NYA SteRans

7.0, FNTIUlEsT (UNNINEIABLNYATAIERNS)

M.Eng. Transportation Engineering (Asian Institute of
Technology)

Ph.D. Urban Management (Kyoto University, JAPAN)
Uszaumsainisaou 7 U

4. 5A.03.USIAS WReN

9.0, Aenssules (WnInenaewalulagnszaounadn
AuNMIANANTE YY)

M.Eng. Transportation Engineering (Asian Institute of
Technology)

Ph.D. Transportation Engineering (The Hong Kong
Polytechnic University, China)

Uszaunmsainisaeu 15 U

5. AATEvIA Aundayy

6.0, NTIulesT (UNNINYIREIAIUATUNS)
MS.CE. Civil Engineering

(University of Colorado, Boulder, U.S.A.)
Ph.D. Civil Engineering

(University of Colorado, Boulder, U.S.A)
Uszaunsainisaou 25 U

6. SFL.AT.ATIG IR

.U, ANTTULlEeT (UNTINYIRYAIVAIUATUNS)
M.Eng. Geotechnical Engineering

(Nanyang Technological University, Singapore)
Us.0. IANT3ules (UMINREWAIUATUNS)
Uszaumsalnisaey 30 U

7. WA.AT.N1ENT TeITUE9A

7.0, IMNTTUlesT (PNansalumInedy)
7.0, IANTIUlEs) (RRIaNTalmIne§e)
Uszaumsainisaeu 15 U

237-111 @R 3FINTY

1 ueasadla Junionu

AU, IMINTTUTER (UMINeIapaaILaTUNs)
7.0, IAINTINTAR WININNFUAVAIURATUNS)
Uszaumsadaou 9 U

2. nALATINUY daazulad

9A.U. ImnTsudan Wvinedeaauetung)
M.S.E. Ceramics Science and Engineering (The
University of Sheffied, United Kingdom)
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Ph.D. Engineering (Ceramics) (The University of Exeter,
United Kingdom)
Uszaumsalaou 7 U

3.A33%0Y  AsAswIng

w.u. Ulnsieduas Tannediues Winendefauing)
W, WeemaninodweiUszgnduazinaluladdme
(AINTAIIIINGFE)

M.Sc. Plastics Engineering (University of Massachusetts
Lowell, U.S.A)

Ph.D. Plastics Engineering (University of Massachusetts
Lowell, U.S.A.

Uszaumsadaou 3 U

4. a3.aden nasdd

AU, EINTINTAR (InendemalulagnsEInungn
5UY3)

241, Imnssumsidenminerdomalladnsyaon
NASUYT)

U5.9. IMNITURRAMNTUALTTUUNTHER (WTINende
wialulagnszaaundisuy3)

Uszaumsadaou 4 U

5. 9NsEYIUNS fTans

AU, IMINTTUTER (UTINeIauaaILaIuNs)
7.4, 3nTsNdan WNINeNduaIvaIuATUNS)
Uszaumsalaeu 21 U

o

235-371 w1 lUsunsuussynAdmsuiensmious

1. WA.AT.NIANRY dungdily

2.0, Wdsausuarlanging (UImINNEWaIUATUNS)
M. MIANTAmIRdeY (W inenduamauesums)
Dr.Ing. Mining Engineering (TU Bergakademie Freiberg,
Germany)

Uszaunsalaeu 16 U

2. NA.AT.YY WAl

2A.U. Wlloausuazlangingn (UIMINg1aueaIUAIUNS)
e, waluladdwndon @widvendomeluladnszaoy
NESUYT)

Dr.Ing. Mining Engineering (TU Bergakademie Freiberg,
Germany)

Uszaunmsalaeu 21 U
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3. NAATIYY  TIUAYT

26U, (Resitley) willsausuazlanying (Un1inede
AUAUASUNS)

DEA. Engineering Materials Science and Engineering
(Lorraine Nancy, Institut National Polytechnique de
Lorraine Nancy, France)

Ph.D. Materials Science and Engineering (Institut
National Polytechnique de Lorraine Nancy, France)
Uszaunsadaou 24 U

4. onnsdyiuns fsans

AU, IMINTTUTER (UInerduaauaIuns)
7.4, mnTsudan WnIngnduavaIuaIuns)
Uszaumsalaou 21 U

237-221 gunamanivasian

HALAT AW SIS

96U, (Neshitloy) wilaawsuazlansing) (Un1Inends
ATUAUASUNS)

DEA. Engineering Materials Science and Engineering
(Lorraine Nancy, Institut National Polytechnique de
Lorraine Nancy, France)

Ph.D. Materials Science and Engineering (Institut
National Polytechnique de Lorraine Nancy, France)
Uszaunsadaou 24 U

235-231 wlldmsuimnsivilodsuaz Jan

A3AAT ATASUING

w.u. YlnsiauazTannadiues Wmineldefauing)
W, enmaninodwefUszgnduazinaluladdme
(PaNITAUNTINGS)

M.Sc. Plastics Engineering (University of
Massachusetts Lowell, U.S.A.)

Ph.D. Plastics Engineering (University of
Massachusetts Lowell, U.S.A.)

Uszaumsalaou 3 U

215-329 naenansian

3A.A3.338% V091399

m.u. (Gemnssuaiens) (uninenduamaiuaiuns)
M.Sc. (Materials Science and Engineering)

(New Jersey Institute of Technology, New Jersey,
USA)

Ph.D. (Materials Science and Engineering) (North
Carolina State University, North Carolina, U.S.A)
Uszaumsalaou 20 U
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215-235 nadansyaslua

SA.AT.E5550 Honnd

m.u. Gmnssuaiena) Qinenduasaiuaiuns)
MBA (Business Administration)

WIS UAIVAIUATUNT)

M.Sc. (Metallurgical and Materials Engineering)
(New Jersey Institute of Technology, New Jersey,
US.A)

Ph.D. (Metallurgical and Materials Engineering)
(The University of Alabama, Alabama, U.S.A)
Uszaunsadaou 20 U

200-115 fuglwihdwmsuamimngsy

A3.29%15 Jna

B.S. Electrical Engineering and Computer
Sciences (Massachusetts Institute of
Technology, U.S.A.)

M.Eng. Electrical Engineering and Computer
Sciences (Massachusetts Institute of
Technology, U.S.A)

Ph.D. Electrical Engineering (Massachusetts
Institute of Technology, U.S.A.)
Uszaumsainsaou 11 U

235-232 LATMASIEMENSUIFINS LD 9us

AsANAY AsRsuING

wu. Ulnsiailiuaziagnwediues (Wningraedaling
W, enmaninedweiUszgnduazinaluladdme
(PN d)

M.Sc. Plastics Engineering (University of

Massachusetts Lowell, U.S.A)

Ph.D. Plastics Engineering (University of Massachusetts
Lowell, U.S.A))

Uszaumsalaou 3 U

235-221 yawnsvinmiesiafuuasldnu

HA.AT.AYE JAie

2.0, Wisausuarlanging (UMINNEWATUATUNS)
. waluladdwndon @wiivendomeluladnszaoy
NASUYT)

Dr.Ing. Mining Engineering (TU Bergakademie Freiberg,
Germany)

Uszaunmsalaeu 21 U

235-361 M558 UM UNUIAINTTY

HALAT AW SIS

6., (Aesitloy) wilsausuazlanyine) Un1inedy
AUATUAIUNS)

DEA. Engineering Materials Science and Engineering
(Lorraine Nancy, Institut National Polytechnique de
Lorraine Nancy, France)

Ph.D. Materials Science and Engineering (Institut
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National Polytechnique de Lorraine Nancy, France)
Uszaunsadaou 24 U

235-481 yaLATugAansilowsiarnsussiulasang

NALAT.NANRIY dungiily

2.0, Wdsausuarlanging (UMINGIRAWATUATUNS)
M. MIANAIRdeY (W inendvamaiuesuns)
Dr.Ing. Mining Engineering (TU Bergakademie Freiberg,
Germany)

Uszaunmsalaeu 16 U

235-351 v nAluladnIsuaaus

1 WAAs3vey  SIUYS

2., (Aesitloy) wilowusuazlanyine Un1ine1dy
AVATUAIUNS)

DEA. Engineering Materials Science and Engineering
(Lorraine Nancy, Institut National Polytechnique de
Lorraine Nancy, France)

Ph.D. Materials Science and Engineering (Institut
National Polytechnique de Lorraine Nancy, France)
Uszaumsadaou 24 U

2. WALATAIYEY WA

2.V, Wdsausuarlanging (UMINGINYEWATUATUNS)
. waluladdwndon @wiivendomeluladnszaon
NASUYT)

Dr.Ing. Mining Engineering (TU Bergakademie Freiberg,
Germany)

Uszaunmsalaeu 21 U

235-362 YA NATEIINTHATNTINUAUTUNUVETDUS

1. wA.AsNYg ellen

2A.U. Wlloausuazlangingn (UINg1a8EUaIUAIUNS)
e, waluladdwndon @widvendomeluladnszaoy
\NASUY3)

Dr.Ing. Mining Engineering (TU Bergakademie Freiberg,
Germany)

Uszaunsalaeu 21 U

2. NA.AT.NIANAY duneiily

2.0, Wdsausuarlanging (WImMINeIaEwaIUATUNS)
WY, NTTINSAMINEEN (WrAneduauaIuASUNS)
Dr.Ing. Mining Engineering (TU Bergakademie Freiberg,
Germany)

Uszaunsalaeu 16 U

235-341 gaivunalulagnisseinlunumilous

1 WAASAvey  SIUYS
27U, (Hesitiey) willasswaslanging (WyIngae
A9UAUASUNS)

DEA. Engineering Materials Science and Engineering
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(Lorraine Nancy, Institut National Polytechnique de
Lorraine Nancy, France)

Ph.D. Materials Science and Engineering (Institut
National Polytechnique de Lorraine Nancy, France)
Uszaumsalaou 24 U

2. NA.AT.NIANY duneiily

2.0, Wlsausuarlanging) (WMINEINEWATUATUNS)
MY, NITINSAMINGEN WAne duawaILASUNS)
Dr.Ing. Mining Engineering (TU Bergakademie Freiberg,
Germany)

Uszaunmsalaou 16 U

235-364 36lnALA s uviprun TAndng

WU, nAluladssdl (W Inendeveuni)

A4, wAlulagssal (v ingdewmaluladgsund)
A, walulagssal (ninedewmaluladgsund)
Uszaumsniaou 7 U

235363 Awndsunaranulasndolunumiious 1. nA.asayey snefey

2.0, Wdsausuarlanging (UMINGRYEWATUATUNS)
. waluladdwndon @wivendomeluladnszaoy
NASUYT)

Dr.Ing. Mining Engineering (TU Bergakademie Freiberg,
Germany)

Uszaunmsalaeu 21 U

2. AA.AT.NIANY auneiily

2.0, Wlloausuazlangingl (UIINg1aUeYaIUAIUNS)
WY, NITINSAMINGEN WAneduawaILASUNS)
Dr.Ing. Mining Engineering (TU Bergakademie Freiberg,
Germany)

Uszaunsalaeu 16 U
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d13en1sieuivaudazivn

TeYauaranAinAnedaau

>

29AAUINUTIUNIINEAENT

a

200-113 WaAndNugIudmsuieans

1. A3.AUTY UTDs

.U, FnTsaAdedna
WNMINYISUAVATUATUNT)

DEA, Mechanics and Energy

(Institut National Polytechnique de Lorraine,
Nancy |, France)

Ph.D., Mechanical Engineering

(Universite Henri Poincare, Nancy |, France)
Uszaunsadnisaou 18 U

2. WA.A3.9350U anashl

.U, AFNTTULEET (UNINUIRYASVAIUATUNS)
M.Eng.Sc. Environmental Engineering
(Melbourne University, Australia)

U5.0. M3dansaaindey

(UMY RYAVAIUATUNS)
Uszaunisalnisaeu 25 U

200-115 wugulwihdmsunuimngsy

A3.20% 30A

B.S. Electrical Engineering and Computer
Sciences (Massachusetts Institute of
Technology, U.S.A)

M.Eng. Electrical Engineering and Computer
Sciences (Massachusetts Institute of
Technology, U.S.A)

Ph.D. Electrical Engineering (Massachusetts
Institute of Technology, U.S.A.)
Uszaunsainisaou 11 Y

200-114 WAINUFIUEINSUIAINT

o«

NAL.AT.UTYYN AINTY

AU, AFNTTUAT (UUNINYEEEVAUASUNS)
2.0, IAINTTUAT (UAINGFBNYATAERS)
Uszaunsalaeu 9 U

200-112 pglaAaasiugudmsuieans

1. 9.4anassd aassandl

AU, PINTTUABNAINDT (UMY UAVATUATUNS)
Maitrise Informatique Computer Science (Université
Paul Sabatier Toulouse Ill, France )

Uszaunmsalaeu 24 U
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A13En1siuivaudaziv

sePauazaadinisAnedaou
2. 550w Aoy
6.0, mnssulni QinInedvawaiuniuns)
M.Phil. Computer Science (University of Manchester,
U.K)
Ph.D. Computer Science (University of Manchester,
U.K)
Uszaumsalaou 31 U

2
o °

235-101 aginmanstugedmivimnsivilosusiay Tag

ueasadla Junsgau

AU, EINTIUTER @VNINeNSeaaIuATUNs)
7.0, IINTIUTAR WMINeIFYAUaIUATUNS)
Uszaumsadaou 9 U

aaa

225-231 d@n@AIngsd 1

NALAT.UAANT usea

AU, IPINTTUYAFINANT

(IR IRYAVATUATUNS)

1P IAINTTUYAANNNT
(PNl dy)

Ph.D. Metallurgical and Materials Engineering,
(IWinois Institute of Technology, U.S.A.)
Uszaunmsalaou 36 U

BIARNUFNUFIUNIAINTIU UATBIARNFANIENINIAINTIY

200-117 WeULUUIMINTTUNUGIY

A3, ALY WY

IA.U. 3ﬂ3ﬂ§§1~lLﬂ%“aﬂﬂa

(UMY UAVAIUATUNT)

DEA, Mechanics and Energy

(Institut National Polytechnique de Lorraine,
Nancy |, France)

Ph.D., Mechanical Engineering

(Universite Henri Poincare, Nancy |, France)
Uszaunsainisaou 18 U

2. a3z iuaing wgyn

.U, Fnssuededna

(UMY RYAVAIUATUNS)

7.4, FenTsuA3eena

(HUTINERYAVAIUATUNS)

Ph.D. Energy Technology (ivienaealulagnszaos
\NASUY3)

Uszaunmsalnisaeu 22 U

3. HAL.AT.ITEYNT NAIANT

.U, Innssuedesna
ETIMeREaaIuATUNs)

.11, IMNTAB0INa (JNaensaiuminedy)
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A13En1siuivaudaziv

TeYauaranAinAnedaau

Ph.D. Energy Technology (niviendealulagwszaos
NASUYT)
Usgaumsainisaeu 15 U

237-112 naeansdmsuianinssuian

919138vHUNS Asanis

AU, IEINTIUTER (VNINedaaIuAIUns)
A4, FenssuTan EnineduaaIunzuns)
Uszaumsalaeu 21 U

237-111 Yag3Fmngsy

1 ueasadla Junionu

AU, EINTIUTER WVNINedaaIuAIUNS)
.0, Imnsaudan Qriverduasvaiuazuns)
Uszaumsadaou 9 U

2. WeLAssvun danzalo

AU, IMINTIUTAR (WUVNINGRUAAIUATUNS)

M.S.E. Ceramics Science and Engineering (The
University of Sheffied, United Kingdom)

Ph.D. Engineering (Ceramics) (The University of Exeter,
United Kingdom)

Uszaumsadaou 7 U

3. 3350y Ashswing

wu. Ulnsiailiuaziagnwediues (Wningraedaling
W, enmaninedweiUszgnduazinaluladdme
(PN d)

M.Sc. Plastics Engineering (University of Massachusetts
Lowell, U.S.A))

Ph.D. Plastics Engineering (University of Massachusetts
Lowell, U.S.A))

Uszaumsalaou 3 U

4. a3.ad0n nsdd

AU, FENTINTAR (WInendumalulagnseanungn
5UY3)

2041, Imnssumaidenminerdomallansyaen
NASUY3)

U5.9. IMNTTURAFMNTUALTTUUNTHER (W INeae
wialulagnszaaundsuy3)

Uszaumsadaou 4 U

5. 019138vlums A3anis

9A.U. ImnTsudan @IMedyawaAIuns)
A4 InTsuTan (mineduasauniuns)
Uszaunsalaeu 21 U
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A13En1siuivaudaziv
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237-352 Fenssunediues

p3AseY  AsRouINg

wm.u. YlnsialluazTanneadiues Wminedefauing
W, eneaninodweiUszgnduazinaluladdme
(RWRNTAIIININGFE)

M.Sc. Plastics Engineering (University of Massachusetts
Lowell, U.S.A.)

Ph.D. Plastics Engineering (University of Massachusetts
Lowell, U.S.A.)

Uszaunsadaou 3 U

237-361 myUszgnaldaeuiinesdmiviaingdan

1. 19138viiuns fsanis

.U, IMINTTUTER (UInerduaauasung)
7.4, nTsudan WnIngnduavaIuaIuns)
Uszaumsalaeou 21 U

2. AA.AT.NIANY @unziily

2.V, Wdsausuarlanging (WImINGIREWATUATUNS)
M. MFANTAMIREeY (AN duaaiuaiuns)
Dr.Ing. Mining Engineering (TU Bergakademie Freiberg,
Germany)

Uszaunsalaeu 16 U

3. NAATIYY  TIUAYS

6., (Resitley) wilsausuazlanying) (Wn1inede
AVATUAITUNS)

DEA. Engineering Materials Science and Engineering
(Lorraine Nancy, Institut National Polytechnique de
Lorraine Nancy, France)

Ph.D. Materials Science and Engineering (Institut
National Polytechnique de Lorraine Nancy, France)
Uszaumsalaou 24 U

4. nA.AT.aYsy WA

2.0, Wisausuarlanging (UMINNEWATUATUNS)
e, waluladdwndon @widvendomeluladnszaou
\NASUY3)

Dr.Ing. Mining Engineering (TU Bergakademie Freibersg,
Germany)

Uszaunmsalaeu 21 U

237-221 guvnamanivesian

5A.AT.E5350 Heud

.U, Brnssueiesna) Wine duasaiuniums)
MBA (Business Administration)
(HUTINYNRYAIVAUATUNS)

M.Sc. (Metallurgical and Materials Engineering)
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A13En1siuivaudaziv

TeYauaranAinAnedaau

(New Jersey Institute of Technology, New Jersey,
US.A)

Ph.D. (Metallurgical and Materials Engineering)
(The University of Alabama, Alabama, U.S.A.)
Uszaumsadaeu 20 U

237-474 WoRNTTUTNAVRITAR

1 ueasadla Junionu

AU, IEINTIUTER (VNINedaaIuAIUNs)
9.0, Imnsudan Qriverduasvaiuazuns)
Uszaumsalaou 9 U

2. 9sgyiuns fsans

.U, IMINTTUTER (WIneduaaIuaIuns)
A4, mnTsudan WnIngnduavaIuaIuns)
Uszaumsalaou 21 U

237-222 Usingmisalainglenveanssuiunisian

NA.ATIVUY danzulad

AU, IMINTIUTAR (@VNINGRUAAIUATUNS)

M.Sc. Ceramics Science and Engineering (The University
of Sheffied, United Kingdom)

Ph.D. Engineering (Ceramics) (The University of Exeter,
United Kingdom)

Uszaumsalaou 7 U

237-224 1annssUNIEnIN

1 uAnsaula Junsonu

AU, IEINTIUTER WVNINeFaaIuATUNS)
7.0, IAINTINTAR (N INNFUAVAIUATUNS)
Uszaumsadaou 9 U

2. as.aden sl

AU, IMINTINTER (WvInedewmalulagnszaoundn
5ULT)

2041, Amnssumsidenminerdomalulainsyaouindd
5UY3)

U3.0. IFINTIUGAFWNITUALTTUUMINGR (U Ineay
wialulagnszaounasuys)

Uszaumsniaou 4 U

237-223 lannssuLadl

HALAS v SIS

96U, (Nesitloy) wilaauwsuazlansing) (Un1inende
AUAUATUNS)

DEA. Engineering Materials Science and Engineering
(Lorraine Nancy, Institut National Polytechnique de
Lorraine Nancy, France)

Ph.D. Materials Science and Engineering (Institut
National Polytechnique de Lorraine Nancy, France)
Uszaumsalaou 24 U
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A13En1siuivaudaziv

TeYauaranAinAnedaau

237-473 N3ATIVIATIZN AR

1. WALA3.Inun femzala

AU, IMINTINTAR (UVNINeRUaaIUATUNS)

M.Sc. Ceramics Science and Engineering (The
University of Sheffied, United Kingdom))

Ph.D. Engineering (Ceramics) (The University of Exeter,
United Kingdom)

Uszaumsalaeu 7 U

2. 933310 AsAsUING

w.u. Unsiniluaz Tanwediues Wminededaling)
W, nemaninedweUszgnduazinaluladdme
(RNl dy)

M.Sc. Plastics Engineering (University of Massachusetts
Lowell, US.A))

Ph.D. Plastics Engineering (University of Massachusetts
Lowell, U.S.A.

Uszaumsalaou 3 U

3. 0138 UWNS AnFans

AU, IEINTIUTER WVNINeFAAIUATUNS)
A4, 3nTsudan WINeauaaIuATUNS)
Uszaumsalaou 21 U

o

237-341 msPugUlaneuayian

1. ueasadla Junsony

AU, IMINTTUTER (UTIneauaaIuaIuns)
7.0, IAINTINTAR (N INNGUAVAIUATUNS)
Uszaumsadaou 9 U

2. as.ad0n nsdd

AU, FENTINTAR (WInendumalulagnseanungn
5UY3)

2041, Amnssunsideuminerdomalulansyaouindd
5UY3)

U3.0. IFINTIUGAFMNTUALTTUUMINER (1NINeae
wialulagnszaaundsuy3)

Uszaumsadaou 4 U

237-343 JAINTTURY

1. Ag.a801 sl

AU, IMNTINTER (Wyinedemalulagnszasundn
5UY3)

241, Imnssunsidenminerdomalulainszaouindd
5UY3)

U5.0. IMNTTURRAMNTUALTTUUNSHER (W INeae
wialulagnszaounasuys)
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A13En1siuivaudaziv

TeYauaranAinAnedaau

Uszaunmsaiaau 4 U

2. 3A.05.U580A 0dunsy3

AU, IAINTTUGAIAMNG (UNTINEIFUAAIUATUNT)
M.Eng. Mechanical Engineering (Nogaoka University of
Technology, Japan)

Ph.D. Materials Science and Engineering (University of
Liverpool, United Kingdom)

Uszaumsnlaeu 17 U

237-472 Mydenannyeaian

1. 19138viiuns fsanis

.U, IMINTTUTER (UInerduaauasung)
7.4, nTsudan WnIngnduavaIuaIuns)
Uszaumsalaeou 21 U

2. wA.as.aula Junsgay

AU, IEINTIUTER @NINeNTeAaaILATUNS)
A0, Imnssudan @rinerduasvaiuasuns)
Uszaumsalaou 9 U

L

237-471 NAAENSLALNITIATILHANUAUR

1. 919138v8uns Msanis

AU, FEINTIUTER (VNINedaaIuATUNS)
A4, FensIuTan EnineduaaIunsuns)
Uszaumsalaeu 21 U

2. 3A.05.U580A 10Runsy3

AU, IMINTTUAAMNT (U INeIFeasvaIuaIuns)
M.Eng. Mechanical Engineering (Nogaoka University of
Technology, Japan)

Ph.D. Materials Science and Engineering (University of
Liverpool, United Kingdom)

Uszaunsalaeu 17 U

237-362 mMssdenliianuasnzuiung

AT.a8M1 LNYSEID

7.0, FENTINTAR (WInendemalulagnszIeungn
5UY3)

2041, Amnssumaideneminerdomalulainszaouindd
5UY3)

U5.9. IMNITUIRFMNTUALITUUNTHER (W INede
wialulagnszaaundsuy3)

Uszaumsadaou 4 U

237-342 n35435N1SKTaNLalanEINgINSIaN

5A.05.UseNA Wesduniys

AU, IMINTINYAAIMNG (INTINIREAWAIUATUNS)
M.Eng. Mechanical Engineering (Nogaoka University of
Technology, Japan)

Ph.D. Materials Science and Engineering (University of
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A13En1siuivaudaziv

TeYauaranAinAnedaau

Liverpool, United Kingdom)
Uszaumsalaeu 17 U

237-351 AINTIURIIHN

NA.ATIVMUY daazulad

AU, IEINTIUTER @NINeNSTEAAILATUNS)

M.Sc. Ceramics Science and Engineering (The
University of Sheffied, United Kingdom)

Ph.D. Engineering (Ceramics) (The University of Exeter,
United Kingdom)

Uszaumsalaou 7 U

4

237-363 N1500NLUULNNUN

ueasadla Junsany

.U, IMINTTUTER (UInerduaaIuaIuns)
7.0, INTINTER (N INeNGYaIvaIUATUNS)
Uszaumsadaou 9 U

237-231 43w lavenquiianuazlaeuennguivan

1. Ag.adn Inysded

AU, IMNTINTER (Wyinedemalulagnszasundn
5ULT)

203, Amnssunaiden @niingndemaluladnszaeand
5UY3)

U5.9. IMNITURRAMNTUALTTUUNTHER (WTINende
wialulagnszaounasuys)

Uszaumsniaou 4 U

2. we.as.anla Junsgay

AU, IMINTTUTER (UINeIauaaILaTUNs)
7.0, IAINTIUTAR (WMINGIFUAWAIUATUNS)
Uszaumsadaou 9 U
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daun 5 Aeaduayunisiseuiuaznisuseiuannmansine

1. vieeUUAnns
1.1 Uy@isnensvaedan asiud uazaunsalnisneaes

a1fu 578015759
1. | TanUssanlane
2. | Tanwediues
3. | Tauwsnin
4. | Janway
5 | A29819k3vinm199)

a1y 378N13ATAN
1. | n3eeingaungll
2. | wSamaasunuvlivnatssmeauuwidn
3. | wWIeenTuunITlaneIne
4. | aedawuuldmauminud
5 | wnsewmaaeuian
6 | WASRIUAAIVSULASUUFAIDE19TUINY
7 | ww3eernvunazduanuulalaslalaau
8 | ndesganssmidmiunsinliangilasinisyaniauaslavenay
9 | YAVAABUANNATUNIUNITANNTOUYDIIARUIATIY
10 | anmeenulsautu
11 | 1AS9IAEBUNAIDAANLLNUTDITY
12 | wsavinwssduaziiioulunissyn
13 | dauauieu
14 | 13993 URTaNEA1835Me NN
15 | YAMAdoUmIAIANLLIIUIADUNIRAIBABUNTZLIN
16 | LAT9INAADUAINULTY
17 | w30adinulavehuuduilasey
18 | LAT0ILENLILUUWLIAAN
19 | Nap95IIn
20 | JDuASeImAEULIINALULYN
21 | YARTUNTININTTIUNSOULATDIAY
22 | w3eudauvdnintuulminsenanaun
23 | A94R80
24 | p3p9Inlany
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Gl gunIaln1snaaes (YuIn)

1. Beaker 10, 50, 100, 250, 400, 600, 1000, 2000 ml

Bottle 60, 100, 150, 250, 500, 1000, 2000 ml

Bottle (PE, PP) 500, 1000 ml

Erlenmeyer flask 250, 500, 1000 ml

Filtering funnel Lﬁum@u&l‘ﬂa’m 7.5, 10, 20 cm

Graduated cylinder 10, 50, 100, 250, 500, 1000 ml

Magnetic bar 2,4,5cm

No X o' BN IENTN No N N, B I =N V]

Magnetic stirrer 1 62

10 | Medicine dropper 1, 2 ml

11 | Pipet (graduated, volumetric) 1, 10, 25, 50 ml

12 | Polyethylene wash bottle 250, 500 ml

13 Porcelain crucible 19, 25, 40 ml

14 | Spatula (bakelite) 180, nans, nay

15 | Spatual (stainless) na19

16 | Stirring rod 6-10 i

17 | Syringe ball 65-120 ml

18 | Themometer 50, 100, 200°C

19 | Volumetric flask 10, 25, 50, 250, 50, 1000 ml

20 | Watch glass tduraugngna 4.5-12 cm

1. %i9UfjUAN5vRea1v v AIAINT TR T WAL TER
AUNIVIANTTUMLBWS @1V TIVIIAINTTUMLDILTUATIAR ALLIAINTTUAANT
WINgIREEvaIUATUNS TeslfuRng Ae vieslfuRn1sNdeganssd AeeU uRnTuaans
tosUftRmsnamansvesiiu uaziesufonslanns wagiiujiRnismaaesdail
1.1 Weeufuinisusiaus

1. YANAHOUNITIATIENLIMENADIRanssA (Microscopic Analysis)

2. gAnAapuNSINMBL1aus (Sampling)

3. YanAABUNIERBNS (Crushing) lélA LAS0aUUULY, 1ATBIUALUY Gyratory, LATEIUALUY

oUAT

4. yamAdeUNTUALS (Grinding) el LAesuALUUUBAATIA], LATEIUALUUAL, LASBIUALUY
95fiad, wdesuanuudniiad, Attritor waz Planartory mill 1ugiu
YANAFDUNINTLALYUIALS (Size Distribution Analysis)
YANAAOUNIIANVUIAAIEALINTY (Screening)
YANAFOUNIARULIAMIEYatla (Hydraulic Classification)
ganaaaulalaslglaay (Hydrocycloning)

W o N o U

YANAAOUNTUUNUIAILIN (jig)
10. YanadauNIskentImelAzdu (Shaking Table)

1
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—_
—_

. YANAAOUNITHENUIAIBLLMEN (Magnetic Separation)
YANAFBUNITUENWIAIEITNTa08US (Floation)
YANAABUNIINTBLUS (Thickening)
YANAFDUNIINTBINS (Filtering)

N S =
AN S N

YANAFBU Humphreys spiral
Yandeganssamiiuulnatlsd wiauszuugensingg
aslfjuAnIsnaAansiu
yadosilewiondaegng
sqmLﬂ%‘laﬂﬁaiLﬂiﬂzﬁamﬁamﬂmEJmWL‘td.’Jjaﬂéfu (Water content, porosity and density)
sqmﬂ%aﬁaﬁlmwﬁamﬁ’a Swelling and Slake Durability

.A
o

1.2

yadosiloarinuuds

sqmﬂ%‘laﬂﬁa Direct Shear Test

sqmﬂ%aﬁa Strain Measurement and Recording
YANAFDUNTOUTEUUABNIILMEOS Point load
YANAFDUNAIOAUAAINALUUAINDR
YANAFDULDUTLAY

W o Ny RN e

10. YANAHOUNITAIAIVBIADUNTA

11. YANADUNNIAMUABNTA (Soundness)

12. YANAHOUNIIAINUABNITTAFLUUADALDUITA
1.3 Wesufjusnislannis

1.3.1 #issufjuRAnnslannisnmenin

1. \n3esdinlany

yngUnsaifinu Metallography ldu tedasdnghesng, Wdonsnsidaesns-geminen
\osdhauaveetunuLuSantledn
wiesiodntugy 1dun intesdnlansednuuin 100 du
ndsansauuulnalsd nasswuulusiiaduazaiailasnsaugunsalanenim
guUnsaivTeYnAds (Software) dmduilaigiain (Image Analyzer)
ndpsgansIAugIuSouLasg by
Insvied Inlounasn dmsufinuilassasne Microstructure WiauhuuLanyiws
LRI T BT TR RN AR PR

Y 0o N o AW

10.40303AAURLLLTILTASS (True density)
11.1p5093nvunnYeeynpIUInA B
12.Lﬂ%'aqi’mﬂawmwiﬂLJLLazﬂﬁuﬁﬂa*
waewe : * Alaneiianaivimnssued auyimnssueans snineidawaiuaiuns
1.3.2 vipsufjuin1slannsiadl
1. gunsallvimnuieunazniuansazay
2. 1n3eadalwih
3. Unsalupans
4. w3esiarnudunse-rs
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1.3.3

1.34

5.

® N o

9.

W o N o RN e Se

© N o R WD S

gunsalinaamnil 1wu Thermocouple
aqﬂmaiﬁ’mme?iauuazmumlw%w

Fouldaruin

TERRRIA o

awjjUAnslannmsidena

ipomaaeuUALUTs (Hardness Test)

LS DIVAADULIIAI-A (Universal Testing Machine, UTM)
gunsalduLazLiuAIALATER (Strain gauge)

\A3psvndeU Impact Tester (MAIYdenssueSedna)
LA3IVIAABUAIILEN (Fatigue test) (nMA3riFnssueSedna)
gUnsaiinmstin/mavestuey

pesialufiamys LUU Low speed
gonviwIsAnudndiuvauduazvalnezinsy
TECRLOHIEPERITER

aeUfiiRnn5tiugyTan

osiledntusuieiin (Extrusion)

ipesinlanzuuuidy

A3 Injection Molding*
ieesinlanaueuiesyUURBNTAe
P3eavdoim3engUnsal molding®
gunsaingnaeudmiuuulsivhans 1dun desmmaaeusesindousiivin uas
ipsnsadevsesinuulanguuudaslein®
,P3esINAIIYN LAZANLYET InTesInmNNIUNYEIRLAR B
irsesndslansaunnimesyuuneufnines

UG : * IATILVNNIAITIAINTIUGNAINNIT AMIAINTINANEAT UNNINYITEAIVAIUATUNT
¥ a wa a o = <
1.3.5 #oujiAn1sdelavensvauds

1.3.6

. wviaeslavguuuanaa il (electric melting furnace)
gUnsniingungii-lans

\A309MaRsA WA 200 U (squeeze casting machine)
\A30videdn vun 80 fu (die casting machine)
gUnsaimawmIsstuay Wenmsemeilassadslane
ARBIHANVTITUUY WazyngUnsaimageUNTIEyLUY

t%4 a wva -
WosufjuRnisivaulans

509Ul AC 500 woud
M50 TBUTAN AC/DC 200 Lwaut
d o z
LATRINALLUIRG Heller
. YrgunIaliiennIuANAIEANiInes
50N RARnL ULl IS o waNaLN
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1.3.7 \n3asilovadaunazn1snsasuundan
1. Lﬂ%@qﬁaﬁﬂwﬂmaa%ﬁwamﬂLLasmﬁmeﬁizﬁm}amﬂ oA SEM, TEM, XRD,
EPMA¥*
2. insegdlohiaszvantinianil 1oun AA, ICP, EPMA, XRF, NMR Wwag Optical
3. Emission Spectroscopy (qus‘iméaqﬁaﬁwmmam% UNNINEIRYAIVAIUATUNI)
1.3.8 vissUfjuRnnmdalans
1. wviaedlangiuvanainlnin (electric melting furnace)
2. gunaniingamgivlans
\3peviaesn Yum 200 Fu (squeeze casting machine)
\A3aiaean YuA 80 Fu (die casting machine)

W

gunsalMIWIENTUNY WieNTIeTElassaselans
LASDINANNTIEVIILUU WasYnUNSNAGEUNTIBTIIUY

AL
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=~ | ¥ a wa = v
\A3DIADBLIVUIANBIUHURNTS w3nsAnvuanuulalaslalaau

LATBIUALUY Jet Mill LASOIIAADY Hardgrove Grindability index
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LASBIUALUY Jaw Crusher LASBIUALUY Gyratory

WASBIUALUU Hammer Mill LASBIUALUU Jaw Crusher
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LASDIUANBLLDEMLLUU Ball Mill LASBIUMLLUU 2-Roll Crusher

LS DINNUIWAANANLLTUAIRUUUIAS LATOIRENULILILIANYTA Frantz Isodynamic

WATDENUIHUULATAY LIV R GAVGEL IRLLY
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LAT8Y Multi Pycnometer LASInANURLA
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LASBINAEDUAIY Llfﬁ\‘i LYY rockwell

LAT83AA (Milling Machine) LATBIADULUY Submerse
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LASDINAFDU Universal Testing LASBINAFBUANULTL Micro Vickers

nNApIansIAUnTaNLenyiuIsIATIEN \AT0IYUTULUU Die-Casting

Image Analysis
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1.2 Wsunsudniagu/sanduas (Software)
gunsalnaunnasuasganiiuag
1. gevsiuasiferiumsifsunuy/eenuuuian Auto CAD Civil 3D SolidWork),
weslulawndind uasinavesdan walnezunsy
2. wevvfifeium Tl giidiassneian EasyFEM wag FLOW-3D
3. 4oWYIWIs swUU CAD/CAM*
4. fWNLISETEINYILaYN1TODNLUU-1N UMDY TAUA Surpac Lag MineSight
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2. UNEIUINIITRYANINIVINTG
2.1 fiosayauazszuumalulagansaume

Tivosananmdaas osanseiauns ivninerdoasvaruaiuns Inenunvialug) Sadl
wilsde #1531 WALLENANITIVINTG NIAINTTUL DI LaTAERSTAEITesUsTN NI 1,000 183
MinTITesEfuuATasnIndufuhuszuugudeyaUszina 30 :1ems Bnviedumausiuuay
Ao wounmliuinssiuiunds nuididueiteyariudunefidald uardunirgrudoyauas
78199710 CD-ROM Uag Internet
Science Direct
Eicompendex
ACS Publications
Web of science
PDF Dissertation Full Text
grudayaIngriinusine (Thai Dissertation) %@
981ULAMNHLAIN
TRziiaina gunsaldriineu

SR A T R

E)))

2.2

estinAnwUseygyns
EERRatvattaty

1% o U U =

TRranAusauLaznIda NS ULNANY

P Db =

3. MsUsEAUAMAINAISANE

Tun1smuauuInsguvdngss Iifuanasgiundngnsmuuseniansensadinusnis Seq
INUANIATFIUNENGATIEAUUTYNYINT NW.A.2558 LATWUINIINITUTUITINUININTTIUNSNGAT
spugaNAnY .A.2558 eszmalusivAaanyiunw Wotuil 13 waedniou w.e. 2558 lnefimua
JrUUUsEiuAMAINYRImENans muesrUsenaulun1suseiuaunIn 6 au (1) n1sifuainggiu (2)
Saudin (3) Tdnw (@) Annansd (5) ndngms m3siSeunisasu nsUseiliudiFeu (6) Aveduayuns
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filnaantRnunasioguszmdngninasnszeznaniidnnising
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msnniunuvemangasdulunuanmnsg

5. 9191385 URATEUNANENT fisaniauousiinieassians enasdfiy Sefoaiuli
Dulumanasiuninsgiuves drdnauamenssunsnmsgaufinw uwaraniieans

6. 019138 UsEANUTIEIN Tnthildesh uee.3 MaununsTansSsuNsABuTINAUeNSE
Fasudiunsdnnisdounisaeu wazinauusaifiunaeinisuinveuiduledied
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3.1 As5ulnAnEn
1. vunnuantRdEsununurivemdngns Tnefimssunanstemns alnsnasy
ANIUNILEY kazlnaunInenay
2. fnssunsdnidentindnundusssennnanenssunsUssnduiussudnine s
NITUNTUSISUANGAS
3. INSM3EUANNNSDUVBIUNANWINDUIIANY IneAuzALIUA1TIeq
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1. Agdg™ %’miﬂiamim%smamw%amf{ﬁ‘audauﬁ'mLGE’JHL%EJU"TJ 1 Inguugdivangns Jo7i
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avlutudn 2 Inen1suguilng wuguudnniteow waznswseuaunenlunisaoy
Tuusgnauinan

- atuayufanTTuRRTNANYINMUANGITY 93UTITU AUNWITINGY LazAU
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3.3 wailiAnfuiinAnen

1. mienzidouanzs uagiimihfindngns dnnsAnmunagenuna n1snsegues
Unfinwn nanisdnianisdny wdUsesiunangnsa nssuni1sivgInise wae
ARENTTUNTUTEIIARIE Y YNAIANTTANY)

2. MhpRaNTnAnwAue wWagANENIIUNNTUTMIUANgATT In15d153anuiianals
Yostinfinwsenisuimsnanans wasdnsansfinm

3. ANENIINNTUSMIIMANERTY Insuseiliudisaanuiisnelasen1sdnnisseunisaay
AoWAUNISANY

4. mheneloupnz Iszuunsdnnstedoassu wasinsdisiannuinelasenanis
IN13UeTRNTEUTDINAN

4. ANNRSY

4.1 N1SUSHITHATWAIUIAUIRGE

1. S2UUNTTULATLANRI91158UsETMENgns Usesundnans ware1sdySuinyey

NANGNTY LAUDKALHI819158UTEIMENENTADAMLNTIUNITIVINGTY AMENTIUATT
UsednAnie? uag dn1NMINeNae

. TPUUMIUIMTONNIIAEIUNUSNTINMAISEEEa1 4 U veednuiuenseateg

F1UIUBNNSINNTUU F1UIUDNNTENANYIADIUWEAzT Wi ldnawruluadun15ass
MenTINaete11sdlundazl uaginuaduIneNeNaniunuAIu3
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TunagsumiaUsene

3.3 AMENTIUMTIVINGY SIUAUVANLNTIUNITUTMITIUYAAD NUHULAZALTUANS
11919158 UsEimanans 919158 aou
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1.
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2. 91sdiFuinveundngnsy Annuuarseuiesaryee1915EUsEImMANgATTIA5e
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4.3 wailiinfuenansd
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2. 1m3d1533A0anelavete1a1sdrensuIinsvemanans
5. nangns n13iTeun1saey n1sussiiudiSey
5.1 @szveesedvlundngns
JEUUNAINYTORINNNITEDNUUUNANERT wazanseTeivIlunangns
1. AufussiianenssunsUsuusmvanans
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8. lauendngnsnuuusuiluiiovenuiiureuseaniiving anuminede
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9. 1TYLTUNAYOUMEINGNTY T189UNaNTAENIUYMANgRslnednIi s18aulseiu
Arunmanelunsnme AUN-OA nelu 60 Sundsdugatinsine
5.2 N3INTTUURFIULATNTEUIUNITIANISITBUNTTHDU
5.2.1 nMsmvuaaeu
1. Usssumdngas/sfvithanunivifmuadaeu TnsRonsandsenudiugludon
flaou nanuite vidoUszaunsaifiieadesivintug wegnisznuresenasd
2. ennsdfaeudonluenvsdusedmanans wave1ansdusedn uaz/vmiee19138
feny AfigaantRinunusinantnauauznssunsnsgaudnuimunl
5.2.2 NSLUIUNISIANISHILUNITADU N15IAYIN UAB. 3, 4, 5, 6
1. 9191385aou wiefUszauauseivndaduensduszsmingnsinii uae.
3,456 AWIUNITIANISLSIUNITHOU wazinmuusziiunaseiviSuinveu
Duldeeadinanm
2. 919159KSURAYOUNANGATY NAU AAAIN LAXATIABUNITYIN UAB. 3,4,5,6
Mntutiauelufivssguanenssunisiennisd wasangnIINITUTEI AL
ilefinnsanuaziusos
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11) wéngasinemansdnudin aruiviail-I7ingsvynd vangasuiuuy
A, 2564 ANTAINYIEENT INENTIVIALYEG

12) véngasienmansddin awivivaluladiinam wingnsuiuuge wa. 2564
AL IENEENT I nuaalvg

13) wingasinemanstdin awiivinaluladasauwmasaynisdeans udngns
USUUT WAl 2564 auzInenAans euanaivg

16) wéngasinenmansindin aviviadamans wangnsuiuu wa. 2564
ANTINIIANT N UIAMINING

15) véngmsinenmanstnudin anuTivedin nangasuiuuge we. 2564 posvees
v nuameivg

16) wingnsineamsinudin enyiviland ningnauiuuge nea. 2564 Aainerans
Ingnwavaivg)

17) wingnsimnsssuAansudin a1vivimnssuedl vangnsuiudy wa. 2564
ANLIMINTINAENT INLUVING

18) vangmsimnsssumansvdin awignimnssulii ningasuiuuge ne 2564
ANEIAINSSUANENS INsuTAMAng

19) néngasirnssumantdia arwnivimassudinisunnd vangastiuug
N.Al. 2564 AUFAMINTIUAEANT N NIAN A ING

20) vingmsarmnsssurmansUdin awArfimnsaueiena vdngmsuiusa ne. 2564
ANLIMNSIUAENS INBNVIMIAING

21) wéngasirmnsssumansiadin arvnivnimnsamamseiind wingasuiuug
WA 2564 AEAMNTSUAENS B nuAMaing

22) wingesirnsssumansindin awirimnsaumilewsivayian wingaalivy
NA. 2564 AUYIAINTTUAIANT INYUVONIAING]

23) vingaTairmnssaumansiudin @1w1ivIfNTsILaENISIANSYRAMNT YN
(wdingnaumyi) ningasuiulge e 2564 Tassnsdadeinendunnistonsine-3u inunien
malvey

26) wéngmyinemansUudia a1v1iv1Ining1ediin wangaslvl we. 2564
AsfnwAEns Inenentnant

25) vangasfaumansudin anvisiandeen nangasuiuuge we. 2564
Azayvmaniuardnumans nenuninniil

26) vangmsfaumansUndin iy seinmans wingnsuTuu we. 2564
Auvayssmansuardrumans nguuntnnil
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27) wéngasdpnannasimansUudin vangrsuIuuge we. 2564
Anzuywormansuasdipumans nenunlanil

28) wéngasimeneansUdin arvivigiimans vingnauiuuge ne. 2564
Azuywemansuardpumans g nvndamil

29) angasuivsgsnovudin ainigaiofdvia wangasuivug we. 2564

AEWIElTEAAnTWaYAIIANTT M NTARSY
30) wéngrsuimsgsiatiudin avimmsdamsasaumaaswalulagndvia

vangmIuiuUge we. 2564 Anrwiditemaniuasnidams mennnis

31) vangasuimsgintudin aurivinsaain vangasuTuuge we. 2564
AN IEYEAARTLALN1TIANT INeunnda

32) wingnsRaumansiudin a197ivinmndingugine wingnsuiuuye wa. 2564
AuzwIdYEAEnTUAZN1IIANTT IMBNTARd

2. hureuningessvduByein $1wau 12 wingns fil

1) vdngamennamansuynyaiin aiTInweIuadin vangrsuTuue e 2564
AENITUIBAENS INENIAIALNG]

2) véngasmeuamansumvudin a1wATIMINIUIaINNTLETEUNTHIN
MangATUTUURE MAL. 2564 puEnETUIBAART Inguamialvg

3) wdngRIneTUIAAARSIMITNSN A1973NINIHANATIA MENgRTUTUUTY WA, 2564
AENITUIAAENT INBNYIIALVE

4) wéngmsneunamansuniudin avnivinsmetuagiveuasigeeny wingas
U3 WAL 2564 AnEnEIUBAENS INENYAMIALVG

5) wédngasmeunamansaimitudin awinnsmennaginguasigeeny (angas
WY MENGASUTUU WA, 2564 AnrnEUIRMERT MY NYAMIALUG)

6) véngnsinemansumladin arwisimnsaudinaummg wingniuiuug
N.A. 2564 ANSUWVBATANT INSUTAMIOIVEY

7) wingnsimumansmidin awivmeluladarnsdamsianden wingas
Ufuuy wa 2564 aszmelulaguavdunnden nenengifin

8) wéngasinernansuviaudin svvivuinnsauasnsidsusacgyanava
wingmIUTUUTE N.A. 2564 AuEdrmnssuemant Imenuaniaiug

9) dngasmenunaraaTMTdin @iIMIMETIRRTU URYITY wingasuiulge
WA 2564 AMTNITRAIERT N NIAIAIVG

10) vingmsRaumansuviindin avinnmwsingquuszgndfing wdngasuiuup

WA, 2564 anRaurEnd Imeuuamaivg
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11) véngasRaumansumdadin avivmadauduarduiinu ningasuivugs
W.A. 2564 aanvududfingn Inguvaminivg
Y a - v a - Y a ' =l
12) véngasuimsgshauindin a1973nn1sdan1sMsuiIMsuaEMIvaNin

% - 'Y I - ' - a
(MangmTUNTIR) MANGATUSUUT WA, 2564 AYNMIUINTUATNITVBINYI A nLAiin
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AANUIN 3 uNuUMsEaY (1AR.3) (lewzdvveisuannnus)
LBNANTLUY

Manuan 4 gllaufjuianisnldlunisifeunisaeu
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