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TaNangns
g NANGATIAINTINANEATHANTUNR §12139TFINTIHIFG

ﬂ’ﬁsﬂﬂvdﬂqw . Master of Engineering Program in Materials Engineering

%'@ﬂ'%fyfymmzmﬂﬁm
e ; AFINTINAEATNNT TS (AAINTTNING)
Master of Engineering (Materials Engineering)
Hatln - AN, (FFNTTNTas)

M.Eng. (Materials Engineering)

é"’nmuwﬂwﬁmﬁt’%ﬂumaaﬂwﬁ'ﬂgm

Ttlagndn 36 wuasfin

wé’z’ﬂgmi
NANGAT UKW N UUY N2

- FuaudeiingIN nasanangns Wilaandn 36 viasfin
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A Fyuen  (Hieundn 24 ydqefin
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- fguaniNAy 10 wHagfin
- A¥enaen Taifiaandn 12 wisnefin
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yAa. 2



5187397

n.Aruen  (dfleendn 24 yivnafin
— ANNUN 2 wdnsfie
01213597 &N 1,1
(Seminar)
- FrupniNALl 10 wdasfin
01213513  AOMNAFARSUATIANNAFIEATUBIIAR 4 (4-0-8)
(Thermodynamics and Kinetics of Materials)
01213514 MSANENANEDIBNZIBTaR [HATE 3 (3-0-6)
(Materials Characterization in Research)
01213591  4utdeudnidennaarnTsuian 3 (3-0-6)
(Research Methods in Materials Engineering)
- Jrusnann Tslaandn 12 wdaefin
01213522 wialulaginiaainlannnsiug 3 (3-0-6)
(Advanced Metallurgical Extraction Technology)
01213525 inaluladniaideniug 3 (3-0-6)
(Advanced Welding Technology)
01213524 N199LAT1EAANATRAINNNTNRNTBRLAL 1191891 TH 3 (3-0-6)
(Corrosion Failure Analysis and Prevention)
01213526 Tﬂﬂﬂiiﬂ@dﬂd%ﬂ@d 3 (3-0-6)
(Advanced Powder Metallurgy)
01213527  waluladlanenan 3 (3-0-6)
(Alloy Technology)
01213528  AnwduaznsUsURMNIaNTiIgR 3 (3-0-6)
(Fatigue and surface optimization)
01213529 wqﬁﬂ‘i'ﬁumx‘mmmﬁfmﬁguqa 3 (3-0-6)
(Advanced Mechanical Behavior of Materials)
01213531 L3I ANBININ 3 (3-0-6)
(Bioceramics)
01213532 AanBiennairsnfindugs 3 (3-0-6)

2
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01213533

01213534

01213545

01213546

01213547

01213548

01213549

01213551

01213552

01213553

01213565

01213566

01213567

01213568

01213569

(Advanced Electroceramic Materials)
NANANRASYBIING)

(Crystallography of Materials)
Fandmiumalszendiigomgigs
(Materials for High Temperature Applications)
ARNdAnaANaS

(Polymer Physics)
wadesaiundduaylanzdunas
(Inorganic and Organometallic Polymers)
N3N arasweANasanIunds
(Mechanical Properties of Solid Polymers)
naRDNEBINERINES

(Degradation of polymer)

WORLNBTBININ

(Biopolymers)

FanBeilaznaudugs

(Advanced Composite Materials)
ArINTTNTEALU

(Nanoengineering)

FanBanindsge

(Advanced Biomaterials)
ﬂ'ﬁzmum'ﬁLmﬁgﬁvmfﬂmﬂﬁy’uqq

(Advanced Metal Processing)
ﬂﬁzmumiumgﬂLsﬁﬁqﬁﬂ%uq\i

(Advanced Ceramics Processing)
ﬂﬁzmumiLLUﬁgﬂW@ﬁLm‘EﬁguqaLL@:ﬁwmﬂﬁ:Lm
(Advanced Polymer Processing and Rheology)
walulaguaznszuamniandnszuululas
wazlulpsdi@nnsadin

(Microelectronic and Microsystem

Technology and Fabrications)

Arnnasn WAefdmsudaamisgnamng Ty

3

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-06)

3 (3-0-06)

3 (3-0-06)

3 (3-0-06)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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01213577

01213578

01213579

01213596

01213598

WAXNITIANTITUBILAY

(Electrochemical Engineering for Industrial Materials
and Waste Management)
AN9DANULLLAYNITIANTITNTIGUBINRAT T
A MILIANTIAG)

(Product Life Cycle Design and Management

for Materials Engineer)
m‘ﬁﬂmﬁﬂ‘jLmzm‘.if%’mm‘mwﬂqmﬂmﬂ‘ﬁu
AMFLAAINTING

(Industrial Organization and Management

for Materials Engineer)

ANFIATIEIAINTTHTIAUNINAMTUTFINTTER)

(Quality Engineering Analysis for Materials Engineer)

dl =3 o/
BRNIENNIAINTTNING)

(Selected Topics in Materials Engineering)
Heynfiee

(Special Problems)

9. Anenfnug Hilaundn 12 dqefn

01213599

FNYTINE

(Thesis)

3 (3-0-6)

3 (3-0-6)

3 (3-0-06)

1-3

1-3
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01213513 DOANAFNFATUATIRUNAANAATIBIIRR 4 (4-0-8)
01213591 5edguATIENNGAFINTINIAR) 3 (3-0-6)
ey aliaiaftataly 3 (-~
EREY 10 (= -

YN 1 aransenen 2

wiaefin (TN.usseE—Tn UFTRNT-an. Anuifitenuias)

01213514 neAnENANEMzIANIZIBTEn WIS 3 (3-0-6)
01213597 AN 1
ey liaitataty 6 (- -
EREY 10 (= -

Y97 2 aArAn1sANEIN 1

01213597 NN
01213599 FNYINWE
FYUDALADN

Y97 2 aArAnsANEIN 2

01213599 FNYINWS

AIBBUTYSIEIY

I 1 - =

iaefin (TN.usseE -7 UFTRNT -0 Anuifaeauias)
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01213513 UNNAFNAATUALIRUNAFNTATUDITER) 4 (4-0-8)
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(Thermodynamics and Kinetics of Materials)

qmwwamm%ﬁgﬂLﬁmm:@mﬁ?} AOTUTHHABUATUNUNINNE NORANTTHIBIT1TUAY
#1988 UAFeAH WAKIET 9aUNAANERSIBIUTEINE AAUNAANEATYBNTEULN NG AN
AR UfAsenidulalrmedia maianistinsnzinanndon nafinndn Usngnisoldng
Tounpadan

Classical and statistical thermodynamics. Equilibrium state and phase diagrams. Behavior
of gases and solutions. Chemical reaction. Free energy. Empirical kinetics. Kinetics of ideal systems.
Non-isothermal reactions. Thermal analysis techniques. Crystallization. Transport phenomena of

materials.

01213514 N19ANENANHMANIZIBITER WIN3Te 3 (3-0-6)
(Materials Characterization in Research)

PRNNITVBINIATNITAL Y UNBISI RN mﬁﬁﬁ:ﬂqﬂm’f%mﬂﬁmmmm‘m‘%ﬂmumm%@ﬁ
wnd Dwmids nsufifinistuniatiinsemadenunesfitiond nénnieesndesgansaad
@Lﬁﬂﬁl’iﬂ%LLUUf\f@ﬁﬂ‘ﬁﬂ ﬂq‘iﬁ‘ﬁzﬂqﬂﬁﬁ%ﬂf\ljﬂﬁ’?ﬂﬂ‘ﬁﬂﬁaLgﬂW‘ﬁﬂuLLUUZ\f’ﬂ\iﬂ‘iqﬂTHQ’]uﬁlﬁﬂ 13
AnsnzAiBenmnmuaziBealdunamnaniilnedsaninsalndefinanisnszarsvasnadseu nns
UGITR W5 EndesganssmiBiinaseuiuudninsn nannandesqanssmiBlannsanuuudes
HAU NT19LRFENAIBE NEIMTUNRBI9aNITANBIAARTEUULLADIHNIN NANNTITYBINIATAIS
RenUnasBEENATEN ﬂ']‘flLﬂ‘ﬂﬁﬂﬂ‘ix‘lﬂ%’]ﬂﬁlﬂﬂiﬂm\l'Wl‘jﬂ’T‘ELgf;lfJL‘LIWH?]\‘@Lzﬁiﬂ(ﬁl‘jﬂu

Principle of x-ray diffractometry. Applications of x-ray diffractometry in researches. Hands-
on practice in x-ray diffractometer operation. Principle of scanning electron microscope. Applications
of scanning electron microscope in researches. Qualitative and quantitative chemical analysis by
energy dispersive spectroscopy. Hands-on practice in scanning electron microscope operation.
Principle of transmission electron microscope. Sample preparation for transmission electron
microscope. Principle of electron diffractometry. Structural analysis of materials by electron

diffractometry.

01213522 mmTuTm‘jm‘mﬁmT@mﬁ%uqq 3 (3-0-6)

(Advanced Metallurgical Extraction Technology)
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wialulaginnsarin nssaiesareslanzudazein nsatiamegaannssraeslans uazn153in
Tangndunnld iy
Extraction technology, decompositions of each type of metals, industrial extraction of metals, and

metal recycling.

01213525 inaluladinisidandigs 3 (3-0-6)
(Advanced Welding Technology)

WALlaEN9BoN ANHULANIZYBINITAADN LANNTTNNLAINIBITOUEEN AIHEN A
vaslaseasnefinnnisiden mﬁmwguLm:m‘sﬂmﬁ’ummﬁumm?mmL%N MRENEEL TN
wannd  nsuszamseeslansidifiman maliladinadeniugs anuidedeheaslasediefisamg
ﬂ’]‘iL%@N Wi‘[@lﬂ‘iﬁNﬂﬂG‘i'ﬂﬁlL%‘ﬂNT‘L&ﬂ’]‘ET%\ﬂu

Welding technology, characteristics of fusion, physical metallurgy of welds, failure of welded
structures, failure control and prevention in welds, joining of steels, joining of non-ferrous metals,

advanced technology in welding, reliability of welded structures, behaviors of welds in service.

01213524 N193AIIERANALReINNI9IANTaULarNI9TaNiu 3 (3-0-6)
(Corrosion Failure Analysis and Prevention)
WANN19IB9IN13iANIeNgULILLATNaNIasnsiangan  nistastiunisianienlaanis
UnilasdnedaunTnauaznisiniey m‘sl,?ﬁ@ﬂef%ffﬂ@m:mi@@ﬂLL‘LIU ABN1TVAEaUNITNANTaN
NNFIATITAANITAFINNTNANIDN
Principles of corrosion. Forms and mechanisms of corrosion. Corrosion prevention by cathodic
protection and coatings. Materials selection and design.  Corrosion testing methods. Corrosion failure

analysis.

01213526 Tannasnidansdugs 5 (3-0-6)
(Advanced Powder Metallurgy)
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‘Viﬁﬂﬂ’ﬁLL@ﬁﬂ"liﬂiZﬂqﬂﬁ‘ﬂﬂx‘]T@‘lﬁﬂiiNL%GNQ WIARANIIANHIANH UL LANIZIDIN N1TAILAN
AMTNARN DiTlaNTRaNdBInTg NHUDINTTHANN ﬂ’]‘jé/ﬂNdLLN?.:ﬂ'ﬁ%u;jﬂ ﬂ’]ﬁﬂ@;l,m:ﬂ‘i‘mﬁﬁwmmm
%011 N19U5UUAIFIES nTpanUUUNARS T lanNTTNIEIHY InAfiAnsuaingeuaznIsaanuUL
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Principle and application of powder metallurgy. Powder characterization techniques. Control of
powder production for desired properties. Rule of powder mixing. Powder consolidation and forming.
Sintering and heat treatment. Finishing operations. Powder metallurgy product design. Advanced

processing techniques and industrial process design. Case study.

01213527 wmaluladlansnan 3 (3-0-6)
(Alloy Technology)
maimuesmalulaglanznan nsvuaunisaqelanzngumanuaslansbildnguman Tans
wannguindnuazlanzwanlilingaundn nnaimuiuaznistivinseslansnananads Tansnane
dougu Tangnann@nunlu Tangnanlunisuszgndlinsgaamnsss nsesnuuulanznas
Development of alloy technology. Production of ferrous and non-ferrous metals. Ferrous and
non-ferrous alloys. Development and application of modern alloys. Amorphous alloys. Nanocrystalline

alloys. Alloys in industrial applications. Alloy design.

|
=

01213528 AMNALALNITUTURUANIEANTIGR 3 (3-0-6)
(Fatigue and Surface Optimization)
ANEN229lany NANNITATRINI9AINET NN9RALAYNNT2NFIVBITEELAN  NANTENL
YBIANNAHANENS ML AR F SN TR A NAN
Fatigue of metals. Fatigue failure mechanism. Crack initiation and propagation. Effect of residual

stresses. Surface treatments for fatigue prevention.

01213529 WeANTIMNNATBITARTUGS 3 (3-0-6)
(Advanced Mechanical Behavior of Materials)

8
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AHTRALAYNITNATDLN AR N1TILATIERAIHLAULAZATNIAZLA NITLANS LA NRANEAS
ABINTILANSTT ﬂ'mJ‘jzfgﬂﬁﬂ@df@wﬁl,l,ﬂzﬂmaﬁﬁﬁ NTUANET
Mechanical properties and testing. Stress and strain analysis. Fracture and fracture mechanics.

Applications of metals and their failure. Case study.

01213531 1%5MHNTINMN 3 (3-0-6)
(Bioceramics)
AnwadzlantzuazaNTRrasianies1@nganin antwdinuldnisBanandusneniguyed
nsUszgndisnfindananluimenisunvduaziuansss nsgiRnen
Characteristics and properties of bioceramics. Biocompatibility with human bodies. Applications of

bioceramics in medicine and dentistry. Case study.

01213532 Jandidningiaainig 3 (3-0-6)
(Advanced Electroceramic Materials)

WANNIIMNNIEAINRATAT 29N AN wefn (it i uasdain8egamsandn
pHANTUEsEndnelaseasne nszuaunisulsgy Tnseadrsqaniauazantifinis nineesinsnfin
mafaaTsiuariugdanEanfnns i niadazandansiandidnnaissfin

Physical and chemical principles of ceramic conductors. Dielectric ceramics and ceramic
superconductors. Relationship among structure, processing, microstructure and electrical properties of
ceramics. Synthesis and forming processes of electroceramic materials. Applications of electroceramic

materials.

01213533 WANFAAATUITAR 3 (3-0-6)
(Crystallography of Materials)
waRnAsartUlasIaE9nAn N3suunlATIEsandn auNnsulATIaEaWAN ATHANTLE
sndnalaseadnanAnuazantiniona i uas uazwiinananedan
Crystal structures concepts. Crystal structures classifying. Symmetry in crystal structures.
Relationships between crystal structures and mechanical, electrical, optical, and magnetic properties of
materials.

(¢

01213534 AaAaWsuNITUssyndNgn)igs 3 (3-0-6)

9

(Materials for High Temperature Applications)

9
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nsidendanansunsUszendigamnige ngRinssamiena lannssumenmeaslansnas
ENEIALEIIHNYIUY N RGN
Selections of materials for high temperature applications, mechanical behavior, physical

metallurgy of superalloys, high temperature ceramics.

01213545 AAndnaRINas 3 (3-0-6)
(Polymer Physics)

Tuiananadines aauzganafizasnadines adfianalduaringinszuaresansazans
woRmpSuarNa RN IABNINGY ANNEAEUASNEE19 MTABusauzAdIufic neRwasadigu
209ud9 WANYDINDRINES éf’mﬁmﬁwmummimuNumm\‘imm%ﬂw,%mmmwﬁLm%ﬁwﬁﬂ

Polymer molecules. Ideal polymer states. Chain statistics and rheology of polymer solutions and
melts. Rubber-like elasticity. Transition to glassy state. Hard amorphous polymers. Polymer crystals.

Morphology and thermomechanical responses of partially crystalline polymers.

01213546 woadAmNasaduvasualansdunas 3 (3-0-6)
(Inorganic and Organometallic Polymers)
AR NIBINTISRANDANES LAYNNTIUHNANHIRNIZaaINa RN aNvEduas lanaunad

Mechanisms of polymerization and characterizations of inorganic and organometallic polymers.

01213547 anABINaraswaRNasanIunds 3 (3-0-6)
(Mechanical Properties of Solid Polymers)
a & A 1 va = ' ¥ 2N ' =} [ [
nnaRngUraseaudvBnngu aniRnnudanguadnaes sudfvgumisadasuuasldid
\Baidiu weiinssuidenanuunenlplavselin JanBelsznaunafines aauen1sARIERT WeRngTs
N19ATINIBINEANES UIngn1Tain1suandin
Deformation of elastic solid. Rubber-like elasticity. Linear and non-linear viscoelasticity.
Anisotropic mechanical behavior. Polymer composites. Relaxation transitions. Yield behavior of polymers.

Breaking phenomena.

01213548 NM9IABNIBNDRINES 3 (3-0-6)
(Degradation of polymer)

10
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ANTRBNVBINDRINBIINNAINIDN UWAY BENBLATH SIANANIUGY UAILAZEBNBLATY
LIIEINA f‘zﬂ%‘w UAZANTNUIARDNT TUNTE
Degradation of polymer by heat, light, oxidation, high energy radiation, photo-oxidation,

mechanical force, microorganism, and special environment.

01213549 WAALNBIEININ 3 (3-0-6)
(Biopolymers)
TAs9aE192eInafiuesdanin ﬂ']‘j‘ﬂ‘jzﬂ]ﬂﬁL‘l’]ﬂﬁﬂﬂW‘jﬁmﬂ’]ﬁ/ﬂEmzLﬂqu ARELIGERFAY]
Trsea3edinesading nanafindaniw waRwediBeantsunms unlumalulagiaonimn
Structure of biopolymers. Application of characterization techniques. X-ray structural analysis.

Bio plastic. Biomedical polymer. Bionanotechnology.

01213551 Janidstlaznauiugs 3 (3-0-6)
(Advanced Composite Materials)
mwﬁﬂLﬁuﬂ‘a‘zmummmm‘mﬂﬂLLUU*?N@L%@U‘?W@U i’ﬂ@@@ﬂ‘jxﬂ@mﬁﬂﬁ NFLUIUNTITNN
LARLAZNILNIN
Processing and design of composite materials, fiber composites, chemical and physical

processes.

01213552 ApmnaTuTeAuunly 3 (3-0-6)
(Nanoengineering)

AfTRATN UsedRuazAauftantintuangnmansuazdrmnssnmansssaunn i maia
nsAnEIdnEMsRNIzLazaNTRYaeTaR sz AUNI N NTrUUNNSHAR NNTUsTznduadandnIey
wansfiasziuunln Tnahdnanudiinssendnlassaing anfuazniadazane i

Definition, history and advances in nano-scale science and engineering. Characterization
techniques and properties of nano-scale materials. Production processes, applications and examples of

nano-scale devices, emphasizing the relationship between structures, properties and applications.

01213553 dandanindsgs 5 (3-0-6)

(Advanced Biomaterials)

11
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ANT9uHNEaLarn1sUs e nd2aedaaBInIN NITANEIANEMIIRNITYBITRATININ
pNANTuEYaslAseaduaranTRrndangann arndindulinndannuazaansduie Sansas
FAENNBININ N1TDBAUVLUATNTHNER TarUgnily Hadedonuazidaidoud

Classification and applications of biomaterials. Characterization of biomaterials. Relationships of
structure and property of biomaterials. Biocompatibility and toxicity. Biodegradable materials. Design and

production. Soft tissue and hard tissue implants.

01213565 ﬂi::‘l_lfluﬂ’“liLLUi;JﬂV]"IQTﬂ‘lﬂz"EI’;uQ\‘] 3 (3-0-6)
(Advanced Metal Processing)

AUMNGANEASUATUHUN TG NNTUNAUAZIUNAFaRS DN 1F I AsuL s e niinduia
NANLATNANIHNTNFNNT dwilluesuds nafeilaedsauarnisdiuln nnsuiesnaaslansnan
nsvasLaznIs@eN n19annul s uasuiei nisuns ﬂ"l‘iL@mT@l“ﬂﬂQ@lzﬂ’ﬂuLLﬂxﬂ’]‘iijULL%Q
i Aeuulaana i W n1sunsuaznisiUasuud s an s mnles n1suaniAeunaaszrdnamna
nafafaesRaaan (He

Advanced thermodynamics and phase diagrams. Advanced diffusion and kinetics of phase
transformation. Crystal interfaces and interfacial energy. Defects in solids. Nucleation and growth. Alloy
solidification. Castings and welding. Diffusional phase transformations in solids. Precipitate growth and age
hardening. Diffusionless transformations and martensitic transformation. Interphase mass transfer. Oxide

surface formation.

01213566 nTzUINMTHUTFLIEIRNTUg9 3 (3-0-6)
(Advanced Ceramics Processing)
a o/ I'd a ad aaa =4 @
WMANANITRILATIEANESIAN I AEAB N9 aAAUIA UNNF1a01Ue 1INy AT A
AMTANAZABNIIN WRZNITDULAILULNY NISANYIANEUSLANIZIDINILAIIRA IARANTTNAALTTTRN

£
[

wsUdanannaLEsAnlnenisdnAnuiuazN1sEATNgL MANNI52B9NI5IABENANTUIINADELAS

2D

UHA38195NINBUNTA NTIATENTUITUILIINNIINEITULINADY NITATEHUNUARTUNY  N15ieTeH

apnaAniigs Waltiuemadeuarnistsygnd@egaamnsss waluladatevaluniswmdonduam

NS ANEIRNE ULLRNIZADIBHINULLTIRN

Ceramic powder synthesis techniques by comminution, solid state reaction, combustion

synthesis, co-precipitation and spray drying. Characterization of ceramic powder. Ceramic fabrication

12
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techniques by pressing and injection molding. Principle of slurry preparation and particle interaction.
Preparation of ceramic samples from slurry. Thin film preparation. Preparation of single crystal materials
for research and industrial applications. Modern technology in sample preparation. Characterization of
ceramic samples.
01213567 ﬂ‘iz‘ufmﬂﬂ‘iLLﬂigﬂWﬂﬁLNﬂ‘ﬁguq&LLNtﬁ‘V]ﬁ’]ﬂ‘i:ﬁLLﬂ 3 (3-0-6)
(Advanced Polymer Processing and Rheology)
‘Viz‘i’ﬂﬂﬂ‘jLLﬂ:ﬂ’]‘ﬂJi:ﬁqﬂﬁﬂmﬁw&’m‘j:ummzﬂﬁi’ﬂ ﬂizuquﬂﬁ‘jﬁmfﬂ?u;jmmuﬁmw
NALLIUNITABATUTLAIN UaTNazUANNTENT Afendios nazuaun1adntugL nazuaunnTiugLLIL
gyania dangnianinisdnalenlunazuauniandanedined nadiinen nannsdesiulunisld
wialulagrenfiamesgaamaanidmnasniunisulsginefimes
Principle and applications of rheology and measurement. Special injection molding processes.
Co-extrusion and related processes. Compression molding processes. Vacuum forming processes.
Transport phenomena in polymer processing. Case study. Basic principle of computer-aided—engineering

technology in polymer processing.

01213568 wiAlulaguaznszuannianansruululasuaslulasdi@nnseiin 3 (3-0-6)
(Microelectronic and Microsystem Technology and Fabrications)

asanvasnaluladnlasdidannsaiin maluladdandmsunisuszgndizalnlas
Aanmssiin - gunsailulasBifinnsaiin nisdgnudn  nnsunsuazUsangnisoldnalaudmsy
nazuannawansulilas madadendindudernndou madsuaznisUgnislasnu n1sfuians
UATNNIIANTA NIEZANBINIENTN NsazaNEaloLas vanyauarnalnassszuullasuazszuulnin
wansnaseaUlnlas dandmsussuubilasuazazunirdesnaszdululag nazusuniandnseiuly
TrsuavnszuaunssinussRaseiululng

Overview of microelectronic technology. Materials technology for microelectronic applications.
Microelectronic devices. Crystal growth. Diffusion and transport phenomena for microfabrication. Thermal
oxidation. Impurity doping and ion implantation. Lithography and etching. Physical deposition and chemical
vapor deposition. Fundamentals and mechanisms of microsystem and microelectromechanical systems

(MEMS). Materials for microsystem and MEMS. Micromanufacturing and surface micromachining.

01213569 Arnssn NHILARAMSUTRANNgAEINNTTHLATNITIANITEBIAY 3 (3-0-6)
(Electrochemical Engineering for Industrial materials and Waste Management)

13
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wanmMares R AR LAz nsrUannMstnelen uuAweAuAzITARITBINGS s nTrUINnIS
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uaz i lE i uaznisinngn nmausnrsdaneeadandusn il ananniairdasianismiomg

Principles of electrochemistry and transport processes. Batteries and fuel-cells. Sensors.
Electrowinning and refining of metals. Surface modification by electro/electroless deposition and etching.

Metal waste recycling. Electrochemical instrumentations.

01213577 AN9BBNLULUAZANIIANITNEIAYBINARAUTNAMTUIANT TG 3 (3-0-6)
(Product Life Cycle Design and Management for Materials Engineer)

NANNITNITDBNUULUASAITIANITNETA  UIN1IYINTTIRVBINARAUIT NTLUINNTT
DANULULATNHU TN AR U mmwmﬁﬁﬁl,%@@mmw NFLUINNITDANUUY T8N 19PINTTHAMI
N1998NWUY ﬂ'ﬁL?ﬂﬂﬂT%’ﬂ@ é’umﬁ%mﬁmiﬂq nqzuIunITulIgliaznITaanuuy n19UTeIEY
WNAGADT LUUIIRBY LATANEIDINITIANITWNTIAVDINAAN T N19LATIERNTIN N1T9ANTTNTIN
YEINAAS DT 599 ua DN 19991 KRR INTIRsIERILIREDH

Principle of product life cycle design and management. Product design and development
process. Quality function deployment. Design process. Engineering factor for design. Materials selection.
Interaction of materials. Processing and design. Product evaluation. Model and thread of product life cycle
management. Life cycle analysis. Product life cycle management inside and outside factory. Green

Productivity.
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