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Materials Eng

Intelligent Materials for Energy
Conversion and Harvesting

Asst. Prof. Ratchatee Techapiesancharoenkij, Ph. D
Email: fengrct@ku.ac.th

Academic Overview

- Materials technology for energy conversion and harvesting in mechanical, electrical, magnetic
and optical forms, e.g. sensors, shape memory alloys, photocatalytics, nanogenerators

- Metal and alloys for microfabricationand thin films

- Solid-state refrigeration, e.g. magnetocaloric refrigeration

- Materials selection and innovative-product design & development

Selected Research Topics

NiTi Shape Memory Alloy J Lead-free Soldering Alloys

Fabrication of Functiona
Metal-Oxide Thin Film

- Electorchemical - Develop Pb-free
codeposition of Ni-Ti soldering zlloys for
- Two-way SMA products microelectronics
spplicaticons

Thin film by

spray
pyrolysis

B Photocatalytic

W

Nano-electro

i .
- .
generator .

\

2

Photocathodic

20
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Advanced Functional Materials
Research Unit (AFM lab)

Academic Overview Email: fengapl@ku.ac.th
* Synthesis of advanced ceramics, i.e. electrolytes for SOFCs, catalysts and catalyst supports, dielectric materials,
magnetic materials, luminescent materials, as well as photocatalysts, by thermal decomposition method

* Synthesis and processing of polymers, bio-polymers and composites by various techniques, i.e. film casting,
melt casting, melt spinning, and injection molding.

* Chemistry of benzoxazine supramolecules and their applications as luminescent fillers, ion sensors ancd
reducing agents for nano-silver coating applications.

Selected Research Topics

Glittering fibers and their
for solving envir
proolems

UV blocking and
i obial properties

=2

UV blocking textiles

=S

exposed to the light
N\

Industrial dyes

degradation

Giittering fiber Antimicrobial textiles
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Mater
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Improvement

Polymer Modification and Properties

Porntip Lekpittaya, M.S.(Polymer science)
Email : fengptlk@ku.ac.th

Academic Overview

» Admicellar polymerization and its application
+ Conductive polymers for surface modification
+ Lignin extraction from agricultural waste

* Polymer composite and applications

Selected Research Topics

“Optimum Conditions for Selective
Separation of Kraft Lignin”

added with conc. M50, w pi 34

L 1 1 1 1 J o990 9 L L 4 1 1 J e r |' 1
M " " \ “ M — Sl ahed & drey
MO oaM initiator . :
— .
w \( \( N : ! }
aane et 000 arkton oumcton with
20208 222808 RO288 RBBBB ... s — —
ST
Admicelle Monomer e ) 3
P Zation Wash & - &y —h - %
formation adsolubilization " . — 1 — -l | el | frd
Adm,'ce”ar po[ymen'zation method Pigare | Schematic dlagram for precipitation of lignin from Kraft black liquor of Eucalyprus
cumalduionits Detn o seiective exracoon of low MW lignin with dichloromethane. scetone

and methasol
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MatgrjalsEngineerinng ., Kasel

L—

Conventional-Engineering Ceramics and Ceramic Matrix Composites

Academic overview
“ Preparation and applications of conventional-advanced ceramics,

catalyst, and composite ceramics from synthetic, natural,

and agricultural-waste raw materials

Assoc.Prof. Nuchnapa Tangboriboon,
Plaster, ceramic, and rubber mold making

Nanopowder , granulation, film, and foam formation

Biomaterials i.e. drug delivery, tissue engineering, actuator, compliant electrode, and piezoelectric

Rubber foam/film

' Lo
] Calcium sulfate - !
N}
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Residual Stress, Surface Treatment
and Fatigue of Metallic Materials

Asst. Prof. Dr.-Ing. Patiphan Juijerm

| Email: fengppj@ku.ac.th

Academic Overview

® Mechanical Surface Treatments; Shot peening, Deep rolling and their modification

® Residual Stress and Fatigue: Residual stress measurements and relaxation, Effects of residual stress on Fatigue
performance

* Thermochemical Surface Treatments; Boronizing, Aluminizing and their kinetics and properties

* Hot Forming Ability; Hot compression for experimental simulation of metallic materials

Selected Research Topics

anical Surface Residual Stress and Thermochemical Surface Hot Forming Ability
Treatments Fatigue Treatments ¢

i Tm§
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Materials Engineering .} Kasets

— s Iy

Synthesis and Processing of Advanced
Biopolymers Laboratory (SPABio)

Asst. Prof. Amornrat Lertworasirikul
Email: fengarl@ku.ac.th

Academic Overview

* Chemical modification of biomolecules, i.e. chitosan, cellulose, starch, poly (Y-glutamic acid), cyclodextrin

* Synthesis and preparation of functional polymers, i.e. thermoresponsive nanoparticles, antibacterial
nanofibrous membranes

* Development of bioplastic compounds and processing of bioplastics, i.e. Poly(L-lactic acid) [PLA],
Poly(butylene succinate) [PBS]

Selected Research Topics

: ; “nanofibrous
Poly(L-lactic acid) nanoparticles membrane PLA bone plates

Immersion in silicone oil at 160°C

=

Typical PLA Modified PLA E. coli S. aureus 14
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Materials Engineering .}~ Kasetsart University

Glass-ceramics, Geopolymer and Green cement

Academic Overview Email: fengddc@ku.ac.th
+ Optical properties of machinable mica-based glass-ceramics as an esthetic restorative dental
materials

+ In vitro study of metakaoclin-based geopolymer for bone graft applications
+ Development of burning process of clinker for Portland (green) cement by microwave furnace

31



APRTIIAINIINTAR NNINEALUNEAIANART

I3

ADUZAAINTITNANARNT ANYNUALNUY

Metallurgical Engineering:
Design, Synthesis and Fabrication

Asst. Prof. Aphichart Rodchanarowan, Ph.D.
Email: fengacrwaku.ac.th

Academic Overview

O The corrosion mitigation and modeling in welding O The fabrication of novel materials such as photovoltaic materials &

O The Electrochemical process modeling The design and engineering of metals and alloys coating by

O The applications of hydrometallurgy and by electro/electroless-deposition, spin coating, and dip coating
electrometallurgy in industrial waste recycling O Catalyst investigation for fuel cell applications

Selected Research Topics

Modeling Metallic coating

peeling test
= o —_—-&_____
Iz Foens

— }'f o
. L -
1 % I
e . i .
i 5

. | P | _
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Materials Engineering .} Kasets

Synthesis and Processing of Advanced
Ceramics (SPACe)

Email: fengotj@ku.ac.th

Asst, Prof. Oratai Jongprateep, Ph.D.

Academic Overview

materials and luminescent materials, by rapid techniques that require low-energy supply

deposition modeling) and spray pyrolysis

Selected Research Topics

: Nanoparticulate ceramics
Superconductor with high & v ietbactonal tacis
magnetic levitation AR A R e S VPN
stability

* Synthesis of advanced ceramics, such as capacitors, superconductors, nanoparticles, bio-ceramics, cement-like

*  Processing of advanced ceramics such as rapid prototyping (30 printing, freeze spray deposition, fused

Synthesis of
photoluminescent
materials
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Materials Engi

ENCI

Reseti Basersty

Engineering Materials : Processing
and Durability

Thanawat Meesak $
Email: fengwm@ku.ac.th A\/A

Academic Overview

*  Synthesis of porous material via electrochemical method.
®  Mechanism of alkali silica reaction (ASR) in concrete using local aggregates. Mitigation methods of ASR. Petrographic

analysis of concrete.

Selected Research Topics

Corrosion Behaviours of Stainless Steel Parts Alkali silica reaction in concrete:
Formed using Powder Metallurgy Process prevention and mitigation

Synthesis of Porous
Structure of Copper via

Electrodeposition and
Selective Leaching Route

3= et T
R »

Time (DAY)
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Materials Engi

" et Bsersly

Asbestos Substitute Materials
in Industrial Applications

Dr. Parinya Chakartnarodom

Email: parinya.c@ku.ac.th

Academic Overview
® Development of the new materials that can substitute asbestos in fiber-cement products

¢ Industrial partner
® Mahaphant Fibre Cement Public Company Limited

®  Glass Bridge Company Limited

Selected Research Topics

Asbestos Substitute
Materials
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Materials Recovery from by Products
and Superalloys

Associate Professor Sureerat Polsilapa, Ph.D.

Email: fengsrsn@ku.ac.th

Academic Overview

®  Extractive metallurgy, Selected materials reduction process, Oxidation and Reduction, Thermedynamics and Kinetics of
Materials

® Heat treatment process for nickel base superalloys, Strength of welding materials

Selected Research Topics

Recovery Metals from Electric : Strength of Welding Joints
Arc Furnace Dust between P91 and P22 Steels
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Academic Overview

Selected Research Topics

NiTi shape memory foams
sintering for bior

ansie

ns

s MY

Processing Development of Customized
Metal Foams and Process Optimization

Asst. Prof. Ampika Bansiddhi, Ph.D.
Email: fengakb@ku.ac.th

liquid phase Fabrication of copper foams

*  Processing design of foam products from industrial waste, such as titanium, copper, &nd aluminum alloys

¢ Processing development of NiTi shape memory alloys for bomedical applications

from semiconductor waste

21
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Academic Overview

Yuranan Hanlumyuang, Ph. D.
Email: yuranan.h@ku.th

We create applied mathematical and physical models to study materials properties. Using simulation and theory, our
group focuses on studying the interplay between mechanics, electricity, and heat transport in materials.

Selected Past Research Topics

. (1) Compute polarization of graphene-
Fomen 4. nitride nanolayers.
- 4 (2) Demonstrate direct correlation
between calculated and experimental
polarizibility in graphene-nitride.

(1) Determine the effects of
strain to quantum
capacitance in nanotube.

(2) Discover sign-changing
capacitance in nanotube.

b T I T 1)

Carer Dty |\

oW e
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Materials Engineering -0

Fabrication of Ordered Porous Materials
and Microfluidic Devices

Krissada Surawathanawises, Ph.D.
Email: fengksds@ku.ac.th

Academic Overview

* Fabrication of ordered porous materials in submicron scale such as anodic alumina with
hexagonal pore arrangement, array of nanorods, 3D array of spherical pore network
* Microfluidic device for particle separation such as viruses or biological particles in

biofluid
Multiscale porous device for viral
separation from whole blood

Selected Research Topics

Straight-through porous  Porous array of 3D array of spherical
anodic alumina film nanorods pore network

23
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Materials Engineering _{}” Kasets
= .S

[t
-

Advanced Catalysts and Nanostructured Materials

Academic Overview

* Growth and characterization of oxide thin films (e.g., BaTiO,, SrTiO;, ZnO) by PVD method

* Solution plasma process; synthesis of nanomaterials (e.g., metal, nanoparticles, metal oxide,
carbon, surface modification, biopolymer depolymerization, etc.)

* Advanced catalysts for oxygen reduction reaction (ORR) in fuel cells; metal-free heteroatom-
doped carbons, non-precious metal catalysts, and metal oxide/carbon composites
* Development of ceramic/polymer composites with enhanced dielectric constant
for high-density energy storage system (e.g., BaTiO,/epoxy)

Dr. Gasidit Panomsuwan, D.Eng.
E-mail: gasidit.p@ku.ac.th

Ceramic/polymer composites
for energy storage devices
$ 129, .9 |
2 I

Selected Research Topics

Solution plasma for material Advanced carbon-based
synthesis & applications catalysts for fuel cells
- Y reaction N
S ————

Solution plasma

= N IIE"7 N

'l

1

Pt -
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Materials Engineering .{}~ Kasetsa

—_—

atsat My

Advanced Functional Materials
Research Unit (AFM lab)

Worawat Wattanathana, Ph.D. w
Academic Overview Email: fengwwwa@ku.ac.th
.

Syntheses of novel metal organic complexes and metal organic frameworks for certain applications, e.g.

homogenous and heterogeneous catalysts, luminescent materials, sensors and gas absorbers.
-

Materials characterizations using single crystal X-ray diffraction {(SC-XRD) and synchrotron based techniques.
Selected Research Topics

AFM Advancea Functional Matertas O
X Research Unit
Benzoxazines as Sensors for Ce* ion

Doped CeO, as steam reforming catalysts
I

Benzoxazine Ce(NO,),.6H,0

.
1

Cerium-benzoxazine complex

decompostion

wetness
impregnation

¥
X-ray crystal structure
of the cerium I

27
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Materials- Engineering~;0,(’j _ Kase!

Electrodeposition and Microfabrication of Metal Alloys

Naray Pewnim, Ph.D.
fengnrpe@ku.ac.th

Academic Overview
» Co-deposition of lead-free solder alloys
= Systematic selection of optimal plating bath solution and
electrochemical parameters for metal composition control

» Microstructure, composition, and phase analysis of electrodeposited thin film coatings

» Surface adsorption studies via Electrochemical Quartz Crystal Microbalance (EQCN)
Electrochemical studies of surfactant adsorption

100
________ o X

Selected Research Topics

80 /
P
-2000

Co-deposition of tin-rich Cu-Sn alloys
Solder ball

8 &

i/ mAcm™®

=)

¥
) Cu-Sn + surfactant

ot 02 03 o4

A/ Hz

g & 8

06 05 04 03 02 01 00
E/Vvs SCE

Post-annealing

Pre-annealing«
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19. 8.A5.W50Y WAWYIUNY

9.05.WSoU UNUNUNU

Dr. Prom Kantuptim

21MMsEUS=IINIAITIDAINSSUIAN

Us:3anisAinu | Qualification

e of.u. [3Fanssudanl, undnenduinuasmans

e M.Eng. (Materials Science], Nara Institute of Science and Technology, Japan
¢ D.Eng. (Materials Science], Nara Institute of Science and Technology, Japan

a3 indesvicy | Specialised Field

¢ Single Crystals and Scintillators

e Photoluminescence, Radioluminescence, and Scintillator Properties of Doped Materials
e Materials Innovation for Sustainable Development

¢ Building Materials for circular economy
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unil 6 Readuayunsteu;

AAIYIMINTINIER AuyImNsTAans Ianunieulusesdaiuayunisiseuidmiu

a

180 welddniidnenmlunisiFeusegreluss@nininuazaonndoanuuInIgIUNAd NSN3

(% =

FHUINNTUA MUNTBUNIATZIUAMIATEAURANAN BN BnTian1ATYn Y Salinisandunis

USUUTILAL WU AN INYDIFIAUUAUUNNTIS O US D8 9ALWEND LD LI NSIND WAL AL AUAN NS U
9 9 9 U

Ns¥aNTTEuNM AR AEiuauunsseuivesnaivY Iawelull

6.1 aUNIAINISLATEUTUINULINANITAATIENTES (Sample preparation)

® Mechanical testing: UTM, Hardness, Impact

Thermal testing: DSC, TGA, DTA, Dilatometer

® Phase and chemical Analyses: XRD, XRF, UV, FTIR, EDS, GCS

¢ Surface and thin film analyses: Residual stress analyses, Impedance
analyses, BET, AFM, Impedance Analysis

® Corrosion and degradation: Potentiostat, Weatherometer,

FlammabilityMicrostructure analyses: SEM, OM, Metallography, Liquid

electrode plasma (LEP)

MATE =107 {2543 fall fchal concyy

1A3DUAAULALT (Impech) sesdumeANdsans1lala (Ultrasonic)
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\A3BIRNASN (Low speed cutter)

\ASDIUR (Retsch; SM100)

6.2 1A39439LA1ZULASIES19USBRIAUSENAUNILAN (Characterization)

yandesganssauyialnailsd

waztm Image Analyzer

A a ¢ 13
LATBNILATIEUDIAUTENDUANTALANY

fmemAnA Plasma

¥ fa a (3
NABIPANIIAUBLANATBULUUNTINIATIEN (SEM)

WAL ASNAUNINSTMBSHUUNTEA8NAI9Y (EDS)

46
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\A384 Fourier Transform Spectrophotometer

47

A3 X-Ray diffraction (Philips)
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WASDINAFDUAINNAD

Hold Drill (Residual Stress)

48

LASBINAFDUANNEN

XRD (Residual Stress)
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WA DINAADUBUNUTEAIA
(Instron 50 KN)

HOUNSFIELD

4

Lﬂé@ﬂ%ﬂﬁ@U@LUﬂUi%ﬁﬂﬁ
(UTM Houndfield : 50 KN)

Lﬂé@\‘l%ﬂﬁ@‘U@LUﬂUiSﬁ\‘iﬁ
(UTM, Cometech : 10 KN)

LASOVIAABUAIL LL%Q b UU

Micro Vicker Hardness (Innovatest)

Lﬂ%ﬁ]ﬂ%ﬂﬂ@Uﬂ?’]ﬂJLLsﬁﬂLLUU

Micro Vicker Hardness (Mittutoyo)
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Lﬂé@\‘]'ﬂﬂﬁ@U AU LL%Q LLUU
Rockwell (IDENTECH)

YALASDINAFBULTIFIRT

(Surface Tension)

Lﬂ%@\‘l%ﬂﬁ@Uﬂﬁ’]ﬁJLL%ﬂLLUU
Shore A and D (Teclock)

50

YALATOINAADUL U

(Contact Angle)
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YALATDINAFBUNIILIIANIILDINA
(QuV)

LAS DI IATIEAEUUTEANTNN

AMUSau (Dilatormeter)

LASDIILATIZINISLUA LU AINEIU

ANNTaUTasanINSaNgUnsal (DSC)

Lﬂ’?'aa Potentiostat

51

LAT84 Thermogravimetric analysis

(TGA)

' [ micromeritics

YALATOIMWUARY (BET)
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WNIRAYIES Muffle WLNIRaYIES Muffle

furnace 1400 °C (Neberthern) furnace 1700 °C (Neberthern)

WINIRYIES Muffle WINRURYIES Muffle

furnace 1800 °C (Neberthemn) Furnace 1200 °C (Linn)
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WNNRaYIEs Muffle Furnace
1300 °C (Modul Temp)

Lmvia’qm‘mgﬁq& Tube Furnace

1150 °C (Vecstar)

53

WINIRaYIES Muffle Furnace
1300 °C (Carbolite)

Lmviaqmwgﬁzjﬂ Tube Furnace

1200 °C (Chavachote 2)
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LA589 Twin-screw Extrusion

54




NANATNIAINTTNIAA NUNINYNR N TR TANGRT

q

-

ADUZAAINTITNANARNT ANYNUALNUY

Lﬂ’%la\‘iéjﬂéﬁugﬂ (Enmach Tablet Press) \3nsdananafin (Injection Molding) (Arburg 320 c)

v
v =

\P3998nTU3U (Gotech; GT-7014) wwsesdTugUunaann

Y
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LS D ANAUNIIANUSITIN

56

4 X Y a . .
wsesugUuUieAY (Jiggering)
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LASBIUARULUUAINLLS? (Rapid Mill)

57

\A3osuUAAL (Ball Mill)

LATBIUARULUUAIILSE

(High Speed Mill)
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\A3eenn Hydrolic

6.5 1A389UFINSUNITANLLAITUIIY (Machining)

YALATONTOU MIG

58

\A30NA Hydrolic CT Compression

sqmm%"au%am Ar (TIG, Miller)




= = I3
‘q@Lﬂi@ﬂLGUEJlILLﬂﬁ

APRTIIAINIINTAR NNINLRUNHATIANART
AMTAAINIINANART WNLNIALNNLLY
y
.i N

o N

w"-\' J P %

\ §
el "
J
k e
0

\A3DINAT C8C, model ZMM

\30ein (Milling)
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Tan1a9N1939INTILAVUINIYVIA WaTUEIUaYUN1TANE

- A2UIIUTBTENINUITLNAVDINIATVIIAINTTUTER
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AAIYIMINTIUIAR AMIAINTINANENT UNTINEGENEATAIERT TAUTINTENIIVING

v v

LagdeiuuInendy aa1duide wazningrannssunslukazd1ausema tnediidmuneieiau

v o

Anen1nUealdn i anu15a9UlUENINLINA BUNIIVINTITTLAUVUILITIR @593 018778 ey

[y a

Wannanu Iendaunmlusedvaina danserulsyaiintasumsatvayulidisinfanssumig

WIN3IENINNUsEIA Wy nskanasutindnw NMsinIdessesau n1svinidesiuiesuuinig

AUsene nsUauenaulunIsUTEINIVINITUILINA waznsAnwideseaulIygyienty

oo

ANgUsEINA

- f9E19AUTIULD:
AAIYIAINTINIAANY Nara Institute of Science and Technology (NAIST), Japan
AAdvImInssudandausiudedvaniduineremansuazinalulaguisi (Nara Institute of
Science and Technology: NAIST) Ussinaditu duduaniuideduivesdiuiidenlansudiu
Materials Science, Information Science L&a¢ Biotechnology
Tur190 .. 2568-2569 ABEIAINTIUAIEAT URIANYIGBINEATANEAT waz NAIST ladnis
wanaBuAuIa15e ﬂ’liL?f&JuﬂJuﬁ'mUﬁﬂJﬁmi M59nUTEYNTvIN1TIM wagmIeLAeatunis
wandsuiidnuariniduedwiaiies Tomadmiuian Toun

e Joint Supervision

e Research Attachment

e Laboratory Exchange

e International Research Collaboration

o Participation in Joint Symposium

e Research Internship

'
a

s nenlulssmagunisldlenatilunisasiunsevieiuenanse

T o o

fanidmuavladinusessauy
waztnIFeUBa NAIST é]gQLLGiigé’Uﬂ%zgapIm

Joint Supervision Wy Co-supervision
ﬁ?ﬁmzé’uﬁ’msﬁmﬁﬂmmmiaﬁwLﬁumu%’amﬂﬁmiﬁﬁuaLLaiamzijmmﬁﬁﬂ%mmaa

LMNANYNIBELNEATAANTAZUNIVBNNADITUR1IUTZNA
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o TnvinwznisdemIniwsangy

.« SudeiausuuzanndiBomassivuiunea

o Souduwldunsidudnge

o afATEYIY

o AN UIAAWUTBIUTTIREIUAD (CV)

- NuNsAnwsERuTMgAnAne

UININGNGENBATANENT AULIAINTIUANENS Uasrdieunieuen Inuatdvayuiddadudindny
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3. Graduate Scholarship for International Students under Double or Joint Degree Programs
Gudiningdeinuativayudmiulasens Double Degree Way Joint Degree LladaLasunsaan
HaWITBLaraswUszaunTaiTusEAvUUIAlALANAR szRUT R AN

4. NudeIY (Research Assistant)

[
1 =< (%)

Hananunsalasunisatvayuanlasenisideveds1nnsdnusnulusluuugviedde lnsdueyiu

Y

IUUTZUNUTDIUAAEIATING

ANEIMNTIUAManTuleuwatuayunsasranuIdeLazuinnssuvestdnseaudadindnwm
agselllosioginsatuayunddnnisfianuluuszd leiun

NUATUAYUNITNELNWIHAUATY (Publication Support) atuayuaildatelunsifu
Hauddelusan TN ssERuunaneglugutayanlasuniseeusu

nuatuayun1saieuinnssuwaznIngdunialyn aluayunmsiauIRaNuiuLUY 113
guandAnNsUng aydnsUng waznsAuasomsngaunatya

yuadvayunsiauananuIvINg atuayunsilauonadddeluaulsegainnims
lutsemeaaziseine loeddnasusnwe1arsgnusnwiasinnuuseniaanaugeg1sa@lawe
- a a o = a o
\HeanuaziBunuazsivatuayue1ainisfsuudasluuias Yaudseanmn

a v ¢
NUANTATINITIVYVRI1915ENUTNWN

fanduunnlasunisatiuayuannuifeveseasdnusny wu

e PMU-B

e PMUC

e NRCT (3%.)
e NSTDA

o UNY.

o NRMUITENIPNANNTIH
NIEUAYUDIINTOUAGY

o ANEANNARDY

1 Yo a 'S dl' =)

o AlIglunITIATIEIATDIND

o Anfumaiudoya

o ARRUNUNAIY

o ANUAUDINAINUIVINTG

o ANBULNULYILTIY
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1. YUYDIAMEIAINTINAIANS UNTINGITELNUATAIENS

http://www.eng.ku.ac.th/secretarial/?page id=3179

2 NuYeldinIng sy a1 Ing1aeinyasmans

http://www.grad.ku.ac.th/category/yun1sAN w1338

3. NuiRTnIdsuazIdeiegnaMnTsH (W3e.) Aelanisaiiunisvesdineu
NoWUATUALUNITINY (dn1.)

http://rri.trf.or.th/default.asp

4. dedssnaningiedng MeldnsadunsvesiinnuanenssumTIeuwiea (39.)

https://www.nrct.go.th/scholar
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STUUNISANAINAIUAIIRUIINGITNWUS (Progress Monitoring System)
Tngussaen:

msvirinerinusidunszuiunisidedinauagnsdiiunuedsoiies ndngnsda
AvunszUUAARINAIINA1INYA (Progress Monitoring System) vt elifiuladnidnanunsasiiu
sATElFamuaunIAnw Iisuduuzinnne1ansdfivinwedsasinaue wazaimnsadsa
msnwngluszeznaiidiivun seuudanandsheslimdngnsannsodanuniuioviwesian
wiazau Iauvaemdelunsdfinutym wagldidudoyadmiunsusziugunmnis@nwives
AN
WunenshiannuaduitmitdiInendnus:
fammnavaziitgszuuAanunuimimdnizuamadouneivinednus
afunsaLlivaulsenaune

1. Aenhieiduuazenanseiuinm

awzdeuneIvIneinug
#oulAT93199MeINUS (Proposal Examination)
fulasamsineninussinusyuy iThesis

d951897UANUAIMTINNNIANISANY

aautoInuIneinus

NS kRN

daanatuanysaliazdnsansfinm

n5aaulase3193INe1UNUS (Proposal Examination)
Janfameoinerinusavaunsu 6 wiheiniuly dossuiiunsaeulasssainendnuganely
AANSANETAL
TrgUsvatAveInIsaouse
o Ussiliuanunlaluimiveive
o USTLIUANMUMNNZANVDITLLUEUTTIVY
o Usztiuanudululdvaaununisaiuau

o SUTBIAUDKULAINANENTTUNITNDUTINNITEANTUUUY

64



NANATNIAINTTNIAA

q

L ADEAAINITNANART
%HM

NWINNAEINTRITANGRT

ANYNUFLNLL

NANIFEDU
0O W1 (Pass)

O s (Fail)

Tandldidesuiulsuasidaeulniauivuavemdngns

FIBIIUANAINENINTNUS (Progress Report)

NA9NHIUNTARUIATITIININUSLAY TEaNNALABITAdeT189IUANUAINTINNAIANSANY

AUNIZENSINITANY

Mrunds: TugagueInsiseun1sasu (Last Day of Classes) amuujiunisanuives

UMINYNRBLNEATANERNS

Progress Report fouveuazls:
sreuANLAImMThesTesdUssneud o ll
1. Yoyavhly

. %a—umaqa

VGG

. Feinenidnug

o 995573

o MAMSAnETisIBay
2. IgUsrasrveInuidY
aylinguszasdveinetinusinuge
3. uiinfiunisuan
4. NanNIIANEUIUY

[

asunandfgy

q

v

wiouzU a3 viedoyailoy
5. Jaymuarauassa

PRIRN

. ednsiietates

o FRREIAEMNY

e wan1sVAasdluausavingla
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f19E19

Woudl 1-2

AN FTIR wag BET

ouit 3-4

nadgaunIsUanUasyen

oud 5

[ £

ANV URVUUNAINY

g191587USneUszdivegls:
osETUSnwarinsanauimwivesidnanatsesrdsyneusintu lldRrsananis
FIUIUNBNITNAGD
Frudl 1 AnuAutYesnuide

o W Uulumnuiau

o ANTINTILNUY

o laifimunav
Fudl 2 AusuRinueu

WINUB1NSO AN

A9 TUMIUANAUA

YFulanumutaiauanuy

ANUN 3 ANUAINNSOIUNISIY

witedeyvle

o

pRNLUUNITNAABILA
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o selFulTaveEiuy
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NanIsUTELIY

919159V nwzUsziliunalae sy

O Satisfactory
ED!

O Unsatisfactory
UEOHEEAT

ﬁ;(ﬂlﬁﬂ (Strengths)

9819

D

v a

o AnuSuRavaUge

a L2 Yo
o AAszvialen

Y Ao
o IVN®ENITNAADINA

fﬂmﬁmi‘dﬁj‘uﬂiﬂ (Weaknesses)

o UIANTTITILNULIAN

o MyATvteyadsliddnne
o MIPBUTEBNUTRTUURN

wINeauuselld (Future Directions)
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