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Cenmrifugal acomizacion

Im the present work, 2 centrifugal abomizer was conscroceed inorder o study the effecs of operating params
ebery: rotating speed, melt feed rate, shape and sze of atomizer, and oxygen cortent in the atomizer chame
ber, oo the characrers of 40308 powder. was evidenoed fram the expermental resoles thar the median size
cf the atomized powders berame smaller with increasing rotating speed, decreasing melt feed| rate, and the
e of larger atomizer. At same operating onditions, & cup shaped atomizer was able oo give approx. 115
fmer powder compared to thar from 2 fatedisk shaped coe. Median partide size appeared © be smallsr
with decreasing oxygen content in the chamber. £EM micrograpks revezlsd that SAC304 partides
aicenized wnder atmespheric coedition wens foend o form vances shapes: ligament. teardrop, flake, and
irregular. The shape of powder partides tends to be rounder with decreasing coygen content in the
chamber. Fine particles of SAC30S powder (—45um) contaicing oxygen kess tham 100 ppm could be
symhesized by purging citogen gax intm the atomizing chamber. Productico yield of the SAC303 powdsr

ircreased with increasing abomizer's retating spesd, kower melt feed rame, and |arger atomizer.

€ 2011 Elszvier BV, All righes reserved.

1. Introductiomn

Centrifughl Alomizarion has bésn widely pracriced in miss pro-
disetiot of high quality metsl powders in the gize fange of 50-
400 pm. Additicnally, it can be applied for cylindrical part prépara-
rions as well [1.2] Advantages of this process are: narmow partice
size distribution. high production wield, 1848 impuritied no mesd fie
an arcetizing fluid mediom, and modest energy consurtpiion |2).
Prior works reported thar this prooess is quite (hexible for praduocing
several [ypes af mareridls such 23 ceganic mares. chemical substanoe
and megals | 1-E|. Althaugh is benefits were obviously propagated. it
is still averlooked and & lile used by plant cwners owing o lacking
of scientific knowledge in Chis area (9.

Theoretically in rhe centrifugal stoetization process, after a melt
jer ig impirged onte & high speed roraning disk, it will be cadislly
spredd oul by the cenirifugal forcs. The moving mell then davelops
& thin fli covering the disk surface. Difing it Mow o the disk. the
melr exhibins 3 regions! polential region, jer boundary layer region,
and outer boundary Layer region | 10,11] The melr flen will ideally
Begin digintegeaing af the sdge of the amomizer And Soerting Small

® Cormesponding authar ac: Depanment af Mining and Maerials Engineerng, Faculy of
Enginering, Prince of Songkla Liniversiny, Hac ¥al 501 12, Teafland. Tel: + 55 7428 738,
T = 55 7353 B354,
E-mall afdnse awaretal p@psuaces [T. Piaciphol].

D032-53 105 - pae Moo moner © 301 1 Eleevier BY. All righe msemved.
Ao 10.1016/) powar 201 1 02015

droplets. The mean size of these droplets can be predicted wsing
Eq- (1] derived by Champagne and Angers [12,13]

Ao o | —a—
t I||: |.|f_'IIR

where ¥ is the surface terdion of the melr (Mim]. p is the densiny of
the melr [kgim?), o is the angular speed of the disk atomizer (57",
i F i the Atcetizer ehdiug (m)

Thse three reginses of melr flm disintegrarion, namely: [1] diréer
droplet formation (DDF]. (2) ligament feemation (LF], and (3] film
diginiegration [FD] had been propoded by Champagne and Angers
|12,13]. Transition befwesn each regime could be by che ratas af the
process pararmerers and el properties. Melr disintegration could
Somelimes premaiurely ke place before it radches the edge of the
Aaiider disk. Thig oecufrente chi cluse i ineffleient Aomization
of Che malien spray. s magnitude depends on the melr feed race
and the rofaring speed [15) Actual obsaration af melr Qow on the
disk i difficult 0o condisft wnlesd experdive high dpesd chmecd i
repilable This, reodeling and simulation e condidersd 28 eodr-
effective means [0 predict the behavior of melr low o0 & roCating
disk | 16]. During melt spreading on the Ammizer in the jér boundary
layas, Mydiaulic jump periphsrdl disedatinuois of melr, dnd solidif-
carson of mell on Che rofaring disk — koown 25 skull formation, are
frequently obsarved. These incidents have been perised and their

34
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Production of SAC305 powder by ultrasonic atomization
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Abstract: Ultrasonic atomization has been used for the production of high quality powders for soldering and
soldering pastes. This research is to study the production of SAC305 powder employing an ultrasonic atomizer.
Effects of operating parameters: melt temperature, melt feed rate, amplitude of acoustic wave and oxygen content
in the atomizing vessel, on the median particle size, the particle size distribution and the morphology of the
atomized powder have been investigated. Experimental results indicated that the median particle size and the
particle size distribution tended to be better, i.e. smaller and narrower, respectively, with increasing melt
temperature owing to the decrease of viscosity and surface tension at higher temperatures. With decreasing melt
feed rate and decreasing vibrating amplitude, the median particle size decreases and the particle size distribution
gets more uniform since the thickness of melt film on the probe is thinner at a lower feed rate thus droplets can
easily take off from the vertices of small waves. Under natural atmosphere, most particles were found to form
irregular, teardrop and ligament shapes. However, the atomized powders become rounder with decreasing oxygen
content in the atomizing vessel. (C) 2011 Elsevier BM. All rights reserved.
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Improvement of hydrophilic property of rubber dipping former surface with
Ni/B/TiO2 nano-composite film
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Abstract: The objective of this study is to explore a method to improve hydrophilicity of the surface of formers that
could be more easily dipped to produce high quality dipped rubber products. Photocatalytic TiO2 composite films
were prepared by sol-gel method. Glass formers were coated with the Ni/B/TiO2 nano-composite film by dipping
method and annealed at 400 degrees C for 1 h. Phase formation of TiO2 was characterized by XRD. Morphology of
the TiO2 films was observed by using atomic force microscopy (AFM). Optical absorption of the films and
degradation concentration of methylene blue had been measured employing UV-vis spectrophotometer. The
hydrophilicity of the thin films was determined in terms of the contact angles of water and NR rubber latex droplets on
the coated TiO2 composite films with and without UV irradiation. It was found from the experimental study that the
Ni/B/TiO2 nano-composite film can improve wet-ability of the coated former surfaces, leading to enhancement of
tensile strengths of the vulcanized natural rubber (NR) latex films. Crown Copyright (C) 2012 Published by Elsevier
B.V. All rights reserved.
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T6 heat treatment of rheocasting 7075 Al alloy
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Abstract: Effects of solution heat treatment and age hardening on the microstructures and mechanical properties of
rheocasting 7075 Al alloy produced by a novel technique, Gas Induced Semi-Solid (GISS) technique, were studied. This work
reveals that the optimum solution heat treatment condition for the non-dendritic structured 7075 aluminium alloy was 450
degrees C for 4h. Age hardening was performed at temperatures of 120 degrees C, 145 degrees C, 165 degrees C, and 185
degrees C under various time durations. The peak aging condition was the artificial aging at 120 degrees C for 72 h, at which a
highest tensile strength of 486 MPa with 2% elongation was recorded. This higher strength was caused by higher number
density and finer precipitate size eta' phase than other aging temperatures. The main hardening phase was identified to be the
eta' phase while early nucleation of eta phase in the higher aging temperature specimens resulted in lower strengths of the
alloy. The activation energy for the precipitate hardening process of the alloy derived in this research was 95,827 J/mol. (C)
2011 Elsevier B.V. All rights reserved.
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Abstract: Aged hardening of semisolid cast A356 Al alloy produced by gas induced semi-solid (GISS) process was studied. It
was found that maximum hardness and tensile strength could be achieved from specimens aged at 165 degrees C for 18h of
which the average maximum hardness, the average ultimate tensile strength and the average percent elongation were 96.4
HRE, 312 MPa and 7.6%, respectively. The higher aging temperature of 195 degrees C for 3 h led to a slightly lower average
tensile strength of 305 MPa together with a higher average elongation of 9.8%. The strain hardening exponent of specimens
aged at both sets of conditions was lower than that of the as-cast specimen as well as the as-cast specimen aged at 225
degrees C for 15 min. The mechanical properties of the alloys in this study were comparable to those of typical thixoformed
products. beta " phase was mainly responsible to the strengthening of the peak aged alloy. Elongated precipitates were
formed in the specimen after prolonged aging at 195 degrees C for 16 h. The activation energy for the precipitation hardening
process of the alloy derived in this research was 128,717 J/mol. (C) 2011 Elsevier B.V. All rights reserved.
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Abstract

A key success of semi-solidmetal forming by the rheocasting route is having an efficient and effective technique to
prepare semi-solidslurries. To achieve that it is necessary to be able to characterize themicrostructure during the earlystages at
different solid fractions as the slurryis being cooled. This present work applied the rapid quenching method to
study microstructureevolution during the earlystagesin a rheocasting process. Nine stages of microstructureevolution were
characterized by applying rheocasting times of 5, 10, 12, 15, 20, 30, 35, 40 and 45 s during cooling. Analysis to evaluate
the solidfraction, particle density, particle size, particle shape factor, and particle distribution was performed. The results show
that the relationship between the solid fraction and the rheocasting time can be well fitted to aquadratic equation. For particle
density, the relationship is better fitted to alinear equation. The change in particle size with time can be modeled
using a ripening model with an upper bound value for the ripening coefficient. In addition, the particle distribution may be
quantified by the dilation and counting technique to determine different levels of particle clustering. The results from this study
suggest that this newcharacterization method can be used as a process and quality control tool in the rheocasting process. It
can also be used to optimize the process and to study the mechanism of the rheocasting technique.
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Abstract: In this work, design and performance testing of an ultrasonic linear motor with dual
piezoelectric actuator patches are studied. The motor system consists of a linear stator, a pre-load
weight, and two piezoelectric actuator patches. The piezoelectric actuators are bonded with the linear
elastic stator at specific locations. The stator generates propagating waves when the piezoelectric
actuators are subjected to harmonic excitations. Vibration characteristics of the linear stator are analyzed
and compared with finite element and experimental results. The analytical, finite element, and
experimental results show agreement. In the experiments, performance of the ultrasonic linear motor is
tested. Relationships between velocity and pre-load weight, velocity and applied voltage, driving force
and applied voltage, and velocity and driving force are reported. The design of the dual piezoelectric
actuators yields a simpler structure with a smaller number of actuators and lower stator stiffness
compared with a conventional design of an ultrasonic linear motor with fully laminated piezoelectric
actuators.
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Abstract: The atm of this study i 10 determune the appropnate solution trestment lemperature and
tme of seme sold 2024 Al alloy, Soluon heat treatment ot 430°C and 480 °C for vanoos tmes,
fropm d howes w16 hes, were applicd followed by aneficial aging ae 220 °C Tor | e, Microstructure
of the serm solid cast 2024 alwmmum alloy mainly showed globadar grain seructuee which consasied
of matre-o (ALY and gratn boundary (GE) - cutectie phases (ot ALRCuMg/ALCu), Bmecnue GB
phases was found to completely dssolvad afier solutiwon heat treatment ot 480°C for 14 hrs while
sample solution treated at 450°C for the same time showed the existence of remaning GB phases,
Protonging hieat treatment after 14 brs a both temperotures resolted inthe formaotion of coarse black
particles at the grain boundares which were identified as MgsSi phases. Therefore the suitable
splution trestment of the altoy in this study was at $80°C for 14 hrs.

Introduction

The major alloying clement in A-Cu and Al-Cu—Mg alloys (2000-5cries) s copper and 1o
some extent s magnesaum, Commercial wrought 2024 abkimiowm alloy was heat wreatable and was
muinky wsed in airceaft structures, Té heat treatment, involving three mainly steps solution heml
treatment, quenching and arifical aging, bas been a successful process moamproving  the
mechumcal propentes of 2024 alominum alloy, For an alloy with magnesom (Al 20240 cvpical
coane precipitates are AleSiMn,Fe]MgaSi, and for some alloys AlfFe,Mn] or Al{MnFe).
Dunng heat treatment the imn contuining precipitates transforms to AlCusFe and the manganese
contaming precipitates form AlsCusMnos . The microstnictures o the Al-Cu senes are highly
dependent on the alloy composition. For the Al-Cu-Mg allovs the @+ @7 precipitates are replaced
by the magnesiom contuining 5-phose (Al2Cubgk [1]. In this alloy AlCubMg phase in the ewtectic
would dissolve dunng solutien treatment, and form finely dspersed precipitates in the marix of o-
Al during aging process leading o precipilation sirengthening [2]. Density of {ine precipiiates is
affecied by the amount of AlCubg dissoluion which is directly depending on soligion treatment
temperaiure and time [34]. The appropriate solution treatmen temperatuee and timse would then
have o be canefadly determaned since they result @ the degree of mechanical property improvement
afier Té provess [5). In geneml, as cast 2024 aluminum alloy was first solution weated at
temperitune range of 480 —500 °C for 4-16 hours amd then quenched mowitier w room-temperature
[6,7] and advised that the tempernure for the dissolving soluble phose of ws-cost 2024 Al alloy
should not be over solidus {502 =00 At present, Innevative Metal Technology (IMT) feam at Prince
of Songkla University has developed o new technique of rheo-costing semi solid process for
forming 2024 Al alloy, which is called the Gus Induced Semi-Solid (GISS) sechnique [B]. Tt is
surely that heat treatment of 2024 Al alloy processed by this technique has never been studicd
before. The objective of this work is o study the micmostructure evelution dunng solution heat
treatment and deteomine suitable solution treatment condition of semisolid cast 2024 Al alloy.

AL 1] o ko pard of coninia ol barsgrauced o & 1] P o by oy o withaut o el porroseon of TP,
ok iyt Togl g b T Tk e T R A Ay Sy A
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Keyword: 7075 Al alloy; Gas Induced Sami Solid {GI55) technigue; Solution heat treatment

Abstract. Influence of temperature and time of solution heat treabment on the microstructures of
rhed-casting TO75 aluminiem allov produced by a novel technigque, the Cas Induced Sermi Solid
{G155) techngue, had been invesbdgated in this study. The microstnocture of the as-cast specimens
minly consisied of matrix-o (Al and graim boundary { GBY-cutectic phase (a-Al + Mg(Zn, Cu ALk
Adier solution heat weatment at 450 % for 1 h, Mg#n, phase at the gram boundary was observed o
have dissolved and coarse black particles of Mg:Si were observed to form in the matrix. In
comparison, when solutioning wmperture of 430 *C was applicd, it wok 4 b of solution treatment
time inonder to dissolve the same portion of GB phase and MgZn, phase, and coarse black particles
of Mg-5i were found to form in the ¥ b solution treated sample.

Dnwtr ol e thonm

075 plumanium alloy was developed for high strength applications such as in aircraft
gructures and in ardificial limbs. [t 15 a heat treatable Al-Zn-Mg-Cu alloy, T6 heat treatment has
been u s cessful process for producing high strength alloss. 1t mvolves three mauin steps: solubion
heat treatment, quenching, and anmificial aging. The soluion heal treatment step aims Lo dissolve
sepregated clements and soluble phases into matris as solid soluion. However, solid solubility
depends on solution treatment temperature and time. Futhermore, enhancing desirable mechanical
propertics can Be achieved by adopiing appropriste optimum comdfion of solution ireatment
wemperature and tme. Soluton treatment iempemiures of weoughs 7075 AL alkoy were suggesied 1o
be in the moge of 465-4902C [1]. However, Mukbopadhiyay [2] advised that the temperature for the
dissolving soluble phase of as-cast T075 Al alloy should not be over 465 9. Different producton
procedures thus had been advised 1o perform selution heat treatment at different temperature due 1o
a varicty of ss-fabricaled microstructunes.

Currently, the Innovative Mewal Technology (IMT) deam at the Prince of Songkla University
has developed a new techmgue of theo-casting process for formung 7075 Al alloy, which is called
the Gas Induced Ser-Solid (GISS) wehmgue [1], Heat treatment of the alloy processed by this
technxjue has never been stindicd before. The present work @5 part of @ first heat treatment study of
this alloy by this provess I focuses on the miluence of selution heat meatment wmperature and
time on the microstucture of the alloy.

Experimenis

The makenal vsed m this study 15 2 commercial 7075 aluminium alloy. As-cast specimens with
dimension of 100x 10015 mm were prepared through tec-casiing employing the (s Induced
Semi-Solid (GISS) technigue by mteaducing gas bubbles 1o molten 7075 aluminium alloy
temperature of 643 °C for 7 s and holding for 30 s before squecse-casimg al a pressure of
approximalely #0 MPa. The chemical compositions of the as-cast TO75 alloy in wi% were Al-
608 E0-2. 50 e-1 930 u-(piFe-0.4 515
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A Fluidity Study of Semi-Solid Rheo-Slurry of AC4C Aluminum Alloy in
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Keywords: Semi-solid fuldity, Rheocagiing; Slurry casting, Sand casling, GISS process

Abstract, A new approach o evaluate Mudiny of sennezolid theo-shrries was developed. The
cquipment was desirned in order o reduce pourmg error by using bottom tapping and heated
tapping ladle. Commercial AC4C aluminum alloy slurmes were tested @ spiml sand mold by
gruvity casting. The slurmes were prepared by introducing fine gas bubbles imo molten metal above
thie liguidus tempersture st differem rheocasting times. Average fluidity and micrestructures of cast
spirals were reported. Resulis show that the spiml microstructure is non-dendritic and the Huidity of
ACHC alloy decreases with inercasing solid fraction. In conclusion, the spiral casting method using
bottem tapping can be wsod o evabuate the Quidiy of rheocast slurnies in gravity sand casting.

Introduction

Semi-salid casting processes have been used w0 formm commercial casting parts for many vears
[1]. Slurnes with non-fendnie micmostructire are cazl between the lxpoduz and solidos
temperature, Benefits of slurmy casting are reducing energy consumption, less nrbukeat Mow, les
gas entrapmen, and less shrinkage [1]. In recent years, there s been studies of slurry casong
showing the feasbility of the process, Wannusm et al. [2] showed potenuial flodity of B206
aluminum=copper alloy slumy in sand mold by gravity costing, In additon, Chucheep et al. [3] has
shown the fensibility of grvity casting of ACAC aluminum alloy shamry in sand mold with higher
casting vichd.

However, it 15 generally known that bigh viscosity of slumies decreases the fosdability in
castings [1], egpeciall y in grvity casting which is an cconomic process for small batches [4]. In
metal casting, fillability of casting alloys can be evakiated by fluidity test. The fluidity is defined as
the abilidy of molien metal o Qow belore being stopped by soldilication [5,6.7]. The data is used
by Foundevmnen te design the galing system and casting geometry, particularly, for the thinner and
lighter components in acrospace and aulomoive indusiries [7). However, oy gravily sand casting,
quantitative Tuidity susdics of theo-slumies have sot been repored,

I Breranee, a few groups of ceseacchers worked on low-pressuee Nubdity tests of slurres, For
example, Mirzadeh and Niroumand [4] reported that the fludiey vanes with the sguare of the ligud
comtent (Lp o« !'L:} im ALTHS1 by centrilugal casting. Sumartha [8] veported thar tse Nusdity of
rheoeast 4356 wsing vacun Meidity method is redueced with the increasmg solid content (Ly = L.
In addition, Wannasin et al, [2] found expected Muidity of B206 aluminum-copper alloy with
gravily sand casiing using manwal pounng inlo & pourning basin, However, semi-sodid slumies are
difficult o conwol laminar feeding 0 a big basin as in conventional spiral Muidity castng, In
addition, it is quite difficult o comrol the inital velocity of the slurries when using manual poudng
i the basin, The improved methed of Quudiny casting by Sabatine et al. [7] can be adapted 1o
sty the fuidity of shurries, The method uses bottom tapping conwolled by a preumatic oylinder,
and constamt slurry velocity contralled by the pressure head of the tapping ladle. Ths work has
developed the equipment to test the fluidity of rheo-zlormcs m gravity sand casting. The fluedity of
ACHC commercial alummum alloy using this method 15 reported and discussed,

= nmareed. Mo part of conionis ol i mzy bo reprocuced o ta e many oo o by oy roare without o wites pocroeseon of TTR,
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A Thermal Coating Process Using Self-Propagating High-
Temperature Synthesis Assisted Flame Spray Coating Process
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Abstract

Fe-Als0y composite coating was deposited by self-propagating high-temperature synthesis (SIHS) assisted flame
spray coating process. The green composite paste were prepared by mixing precursors powder of Fes(s, Al and
Als(y on the substrate. The steel plate was used as a substrate and coated with the gresn composite paste. The S5HS
reaction of the coated green composite was ignited by oxy-acethylene flame. The reaction batween pracursors happen
step by step along with the coated green composite length, to form Fe-Al:0y composite coating. The Fe-AlsDs
composite coating was characterized by SEM and EDS. The successful of this process create a novel path for tharmal
coating process.

& 2011 Published by Elsevier Lid. Selection andfor peer-review under responsibility of CED of Sustainable Energy System,
Rajamangala University of Technology Thanyaburi (RMUTT).

Keywords: Fe-Al;(;, SHS, Self-propagating high-tempereturs synthesis, Flame spray coating

1. Introduction

Thermal spraying is a generic term for a group of processes that utilize a heat source to melt matarial
in powder, wire or rod form. The melten or semi-molten material is propelled toward a prepared surface
by expanding process gases. The particles quench rapidly, upon impact with the surface, and bond with
the part. Flame spraying is the thermal spraying that uses combustion of gases as a heat source. It can
create coatings out of a wide range of materials. But it has to be low melting point materials because the
heat that pet from flame spray is not very high (~2000 °C) compared with HVOF (~3,000 °C) and plasma

* Corresponding suthar. Tel: ~667-428-7196; fax: +667-445-8530.
E-mail address: sutham nigpsu ac th
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University of Technology Thanyaburi (RMUTT).
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Effects of Voltage and Addition of Water on Photocatalytic
Activity of TiO, Nanotubes Prepared by Anodization Method
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Ahstract

In this smdy, titanium dioxide nanotube (TINT) were prepared by anodization method. The effects of veliage and
addition of water in electrolvie solution that comtaing 0.3 %owr HF and 0.3 %wt NH4F were investigatad.
Photocatalytic activity of the TNT films were evaluated in terims of the degradation of methylene blue under UV
light. The results showed that the 20 V of voltage and addition 2 vol% of water in electrolyte solution were the best
condition on anodization.process.

© 2011 Published by Elsevier Ltd. Selection andfor peer-review under responsibility of CEQ of Sustainable Energy System,
Rajamangzla University of Technology Thanyzaburi (RMUTT).

Keywords: Titanium dioxide nanotube (TNT), Anodization, Photocatalytic activity;

1. Introduction

Titania (Ti(;) is well known as a semiconductor with photocatalytic activities and has great potential
in many areas, including environmental purification, gas sensors, photovoltaics, immobilization of
biomolecules, and generation of hydrogen gas [1]. Te date, TNT has been synthesized by wvarious
methods, including the sol-gel method, hydrothermal method, template synthesis and electrochemical
anodization. Among these methods, direct electrochemical anodization of titanium (T1) 15 considered it is
the most ideal method to fabricate highly oriented TNT arrays because the process is very simple and

* Corresponding suthor. Tel.: =667-428-7196; fax: +067-455-8830.
E-mail address: suthem.ni@psu.ac th.
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Abstract

Tilanium carhide (TiC) &nd TiC=-ARD: compoite pacrtbcks were obiinmed m $#n by & sell-propagating high
temperaiure synthesis (SHE) of wood dust and Tld; with Mg aad Al, repectively. The reaction was carried aul in &
5HS resctor under $tatic arpon a3 &1 the presiure of 05 MPa The ssadsrd (ibbs ensngy mmmization methad was
used W cakulste the equilibrium compositon of te reactmp speciss. The effiecs of actvated carhon waed as
precursar imdtead of wood dust were investipiied XRI 2nd SEM anslyses indicate & complete raction al’ the
precurdant for both veod dust and sctvated carbon oyl TeC-Mg() 2ad ToC-ALD), 2% & product compasite. The
qynihesized TiC=Mgl) compodites were leached with 0150 HOl 2o soleton b obtam Til panticles a3 final product.

© 2011 Published by Elevier Led Selection andior peerceview sader respocch iy of CEO of Sexmizable Exengy Symem,
Rajarmargals University of Techmology Thamyaber {RMUTTL

Keyvarde Selfpropegeing High Tempenzture Symthess (SHS), Wood Do, Toznies Carb ide, Tie eiam Carb de = Alamina.
Comnpos e

. Intenduction

Alumina is vsed edensively a5 a stmocforal ceramic matenal in applicaiions where high hardness,
chemical inertness and good high #mperatore properties are regquoirad [1, 2] A disadvaniape of alumina,
however, s that the ceramic s brittle with poor fractore tomghness and poor thermal shock resisiance. It is
koo that the incorporation of a second phase pariicdsie info & ceramic matnx resuli in improvement in
the mechanical properies of the composite matenal. For example if TiC panticles, with the grain limited

‘Cu:l\espu.‘-di:g authar. Tal - +EATA2E-T196; fanc <587-L00-E530
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Synthesis and Characterization of MAIO, (M= Ba, Ca, Sr)
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Abstract

The preparation of Ea™ doped barium sluminste {BaAl L o™}, caloum sliminste {Cad b E o™ | stroatium

o uminate (SrAlLCLE a™) with high brighiness and kong altergiow by sl propeagsting high tempersture syniheas
(S HS ) method were descrihed m this stely The resctions were carned oul 2 SHS rescior ander gatic argon gea ot
& premare of § § MP2 The marphologies end the phase sncturesal the producs have heen charscierioed by Xeray
diffraction (XAD) snd scanning eledrom microxape wchagae (SEM ). The emimion spectrt af Lhe praducis have
been messured by an Deoesn polics spec & rogm 7 re Brosd fand LV exded leminscence was.
ohaerved for BaAl D, Eu™ snd SrALD Eo™ in the gresn region pesk sl L, =511 am, 517 am, respectively snd
CeARDUES™ in the Blas regan = 437 am

Q2011 Pabisses by Emevier Lid Seisaxion andior peereevigw arader res ponsit Sey of CEOQ of Sasmimabie Exergy Symem,
Bajpmangaia Usrversry of Tecsalogy Tra=yvaber] (RMUTT).
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L latroducting

Persisierd luminescence, or aflerglow, 15 ihe phenomenon observed when a phosphor exposed o LV
radiation or even to light shows visible lumirescence in the dark for a long time, prefershly for tens of
!mn[l]Phnqﬂ'nmmﬁﬂthmﬁmmﬂtluqm:um widely used in different displays
in signing and devices [2L[3] Several sluminsie compositions am imvestipsied snd used =
photolumingscense, cathalumingsoence ard plasma displey panel Fora Inn' time mary kinds of sulfide,
sch & C5; B CaS:E™, 55 Ev™, CaS.Ce™, 58.Ce™, CaSEu™ Ce¥ and 58 Ev™ Ce™ show

* Comepponding eathor Tl 887425 TI9, faw <S4T 4006830
el aldewer nnwm aima e B

TETEed 10 i 301 | Pebied by Emncer La Sriacrion and'or peeraevies pngder res porwitiiny of CEG of Sewa e Energy Sveem, Rajgmangaa
Liziversiry of Tec Taacyaberi (RMUTT).
dai: 10101 1100



48

Avgilisble online gl www_sclencedired .com

su - - Ennarga:,I .
ferse ScienceDirect Procedia

Energy Frocedin 9 (201 1) 418 — 427

9" Eeo-E nergy and Matenals Science and Enginesning Symposinm

Synthesis and Characterization of Nitrogen-doped Ti0O:
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M batract

Mitragen=doped Ti{): nanmmaterials were fabricaed from hydroges Sanse prepared by bydrothermal methad. The
gtarling materials with difference nitrogen souross and ancentrsting were stadied The samples were characierined
oy J:-raydiFFracli:rrl (X RD), tramtmritnon ekectoon mceotonpe [TEM), BET sarface ares, Fomreer Translorm infransd
pectrometer (FT=IR) and 11W.wns abdorpion specta by UW-YIS spectasicopy. The phalocatahtic activily was
invedtigated by degadaton of metykne bloe sgooest sobon mder vshle bght irmadistion. The highest
phodocatalyiie actvity of nitropen-doped Ti(); wes mten ffom e smple @ which 158 geanidine carhonate was
used a3 nitrogen surce. Compared with pure Teldz (fron ydrothermal method) and P25-Degosss, the wavelengih
mnge af nitogen-doped Till; wes shfed o visble lige winle pore Toll; and P25-Degusie were showed in
ultraviolel region.

© 2011 Pueblighed by Elevier Led Selection andior peerqeview snder regposch iy of CEO of Sexmizable Exergy Sysem,
Rajamasgala University of Technalogy Thammyaber] (RMUTTL

Keyvards: Niragen-dopad Tily, Fhonmahvtic Activigy, Visible Lighe, Bhydrozhermal Mehod

L. latenduction

Nanostrectune titanium  dicecide {Tr0Dy) has attrected grest inferest becawse it exhibits many modified
electronic and optical properties, and bence resulting extensive applicshility in many fields including
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Production of ethyl ester from crude palm oil by two-step
reaction using continuous microwave system
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Abstract

The esterification of free fatty acids (FFA) in vegetable oils with aleohol using an acid catalyst is a promising
method to convert FFA into valuable ester and obtain a FFA-free oil that can be further transesterified using alkali
bases. In this work, the direct esterification reaction of FFA in crude palm oil to ethyl ester by continuous
microwave was studied and the effects of the main variables invalved in the process, amount of catalyst, reaction
time and the molar ratio oil’ alcohol, were analyzed. The optimum condition for the continuous esterification
process was caried out with & molar ratio of oil to ethanol 1:8, using 1.25%wt of H2304/cil as a catalyst,
microwave power of T8 W and a reaction time 890 min. This esterfication process shows that the amount of FFA
was reduced from 7.5%wt to values around 1.4%wt. Similar results were obtained following conventional heating
at TO*C, but only after a reaction time of 240 min. The esterified crude palm oil is suitable to perform the
transesterfication process. Transesterification of the esterified palm il has been accomplished with 8 molar ratio
of oil to ethancol of 1:8.5, 2.5%wt of KOH as a catalyst, a microwave power of T8 W, and a reaction time of 7 min.
In addition, the problem of glycerin separation was solved by mixing 10%wt of pure glycerin into the ethyl ester to
induce the glycerin from the reaction to separated. This two-step esterification and transesterification process
provided a vield of T8%wt with an ester content of 97 4%wt. The final ethyl ester product met with the
specifications stipulated by ASTM DETS51-02.
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Low Temperature Fabrication of Platinum/Carbon Black Powder
Coating.
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Absreact.Matinum/carbon black (PFrCB) wes prepared from Tewrazmmineplaimum (1) chloride
hvdrate (P compound), carbon black and ethyl cellulose by ulirasonic method. The effecis of
platinum compound loading and drving temperature on the result products were investigaied. The
svnthesized PUCE powder were used for coming on fluorine-doped tin oxide (FTO) conductive
glasses and esied for elecirical conductivity properties. The result produets were characterized in
term of chemical composiion and microstruciure by Xeray diffraction (XRD), scanning electron
microscope technique (SEM), EDX (JEOLJSM 3800 L), X.roy fluorescence spectrometry {XRF)
(PHILIPS PW2400) and TEM analvses.

Introduction

%ince the great breakthrough made by O'Regan and Grazel, dve-sensiized solor calls (D55Cs)
have amracted much sttentions because of their high energy conversion efficiency and loww
production cost, making them a credible aliernative to silicon selar cells [ 1], 1t has aroused intensive
scieniific and technological interest and has evelved a potental aemaive to radiional
photovoltaie devices over the past decade dug 1o 13 low cost and simple preparation procedurs
[2-4]. Though the overall power conversion efficiency of more than 11% has been reported for
DSSCs, which was based on a volatile liquid electrolvte as the hole-conducting element [ 5].

Generally, a DSSC consists of three main components: a dye-covered nanocrystalline Ti0s layer
an a transparent conductive glass substrate, an  electrolvie conteined todidefiriindide redox couple,
and a platinized conductrve gless substraie as & counter electrode, Counter electrode, o5 one
important component in DE8Cs, 15 usually constructed with a conductng glass substrate coated
with platinum film, The working principle of a DS3Cs can be summanzed nto the following five
slaps,

(1) Photo excinnon of dve molecules under the illumination o induce charge 2eparation.

{2} Charge {electron) injection into the conduction band of mesoporous Ti);.

{3) Charge passapge through the external circuit via electronic load .

{4) Reduction of dve 1o the pround state by the redax couple in the electrolvie, which = usoally
an organic solvent containing the indidedriodide couple.

(3) Redox couple reduction on the counter electrode by the charge coming from the externzl
circuit, where the reaction 15 137 + 2e”= 317, The Counier eletrodes, 25 one imporiant component in
[385Cs, are wsually construcied of conductng glass subsirates cogled with platnum films due o ns
superior electrocatalviic activity for iodide/mindide redox couple. The roles of the counter electrode
aré 1o transfer electrons arriving from the external circuil back o the redon elecirolvie and 1o
catalvee the reduction of the redex couple in order to keep the low overvoliage o the mininum
energy logses, where the platinum serves as an electrocatalyst

Al g rEREreRs NS it 5F Sorvieta of T SROe My B ASOrRSUSE OF FRAECITES In Ay 4T of By By MEEn WO Tl wisen pesmiaen o TTH,
Ll - R Rrr B LR Tu GRS LR T L Y]



51

Available online at www sciencedirect.com

SciVerse ScienceDirect Procedia
Engineering

Procedia Engincering 32 (201 2) 628 — 634

www.elseviercomflocate/procedin

I-SEEC2011

Novel Synthesis of Tungsten Alloys from Metal Oxide by
Self Propagating High-Temperature Synthesis Reaction

T. Chanadee®, S. Niyomwas™", J. Wannasin**

*Departmant of Mining and Marerials Engineering,
Faculyy of Engineering, Prince of Songkla University, Songkhla 90112, Thailand
Eﬂepurrmeu: of Mechanical Engineering. Facuiry of Engineering, Prince of Songkla Universiry, Songkhla 90012 Thailand
“Ceramic and Composite Materials Engineering Research Group, Materials Engingering Research Center,
Farulty of Engineering, Prince of Songhla University, Songihla 0112, Thailand

Elsevier use only: Received 30 September 201 [; Revised 10 November 2011; Accepted 25 Movember 201 1.

Abstract

Tungsten alloys was synthesized by self propagating high-temperature synthesis (SHS) from two different reactants
systems of FeW0,-Ni-Al and FesOs-Ws-Ni-Al. The reaction was carried out in a SHS reactor under static argon gas
at the pressure of 0.3 MPa. The standard CGibbs energy minimization method was wsed to caleulate the equilibrium
composition of the reacting species. The reactants mixiure was activated by high energy milling for 1 hour. The effect
of the difference of starting materials to the result products were investigated and discussad. The products were
characterized by inductively coupled plasma-optical emission spectroscopy (ICP-OES) and scanning electron
microscope (SEM) with energy dispersive x-ray (EDX) technique.

€ 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of I-SEEC2011

Keywards: Tungsten alloys; FeW0y, Self propagating high-temperature synthesis

1. Introduction

Tungsten alloys or tungsten composite have received considerable attention for both scientific and
military applications such as, core matenals of kinetic-energy penetrator, counter weights, radiation
shields and electrical contacts because of their high density, strength and ductility. Tungsten alloys used
to suffer from limit use due to its blunt behavior while penetrating the tough target materials. The blunt
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Abstract

The FesAl-TiBs-Al:(y composite was prepared by seli-propagating high-temperature synthesis (SHS) from FeTiOs-
B+0s-Al system. The standard Gibbs energy minimization method was used to calculate the equilibrium compositions
of the reacting species. The effects of applied pressure of preform at 60, B0 and 100 MPa and milling duration of
precursors on result products were studied. The result products were characterized by X-ray diffraction (XRD) and

scanning eleciron microscopy (SEM) with enerpy dispersive X-ray spectroscopy {EDX). The optimum result was
obtained when 100 MPa pressed preform and milling duration of 1.3 hr was used.

© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [.SEEC2011

Keywords: SHS; ilmenite; FesAl-TiB-Al0y composite; milling time

1. Introduction

Iron aluminides have the merts of low density, relatively low-cost, good wear resistance, and excellent
corrosion resistance in oxidizing and sulfidizing atmospheres at high temperature attract people attention
tor their potential applications [1].
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Abstract

Steel pipe lined Fe-Al intermetallic-TiBs-AliDy composite were prepared by centrifugal-self-propagating high
temperature synthesis (centrifugal-S1S) process from FeTi0y, Bs0y, FesOs and Al as the raw materials. The standard
Gibbs energy minimization method was used to calculate the equilibrium compositions of the reacting species. The
effect of molar ratio of precursors and rotating speed on result product were investigated. It was shown that the
composites layer had less porosity as higher rotating speed was appliad. The phase composite and morphology were
characterized by X-ray diffraction {XRD) and scanning electron microscope (SEM) couple with Energy dispersive X-
ray (EDX), respectively.

© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of I-SEEC201 1

Keywards: centrifugal-SHS; Composite pipe; Ceremic-lined pipe; Fe-Al intermetellic-TiBz-AlLO: composite

1. Introduction

A combination of the SHS-method and centrifugation technigues (SHS-centrifugal) to produce a
composite tube by coating a commaon carbon steel tube with a ceramic liner, depending on the exothermic
reaction (Fe,0; + 2Al — AlO; + 2Fe + Q) and the centrifugal force. Products of these processes have
been utilized widely as conduits for cement, il and coal slurry [1, 2].
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Abstract

Ti0): and TiOs-Ag composites films were prepared by sol—gel method and ceated on glass fibre roving. The surface
morphology and properties of synthesized composites films were characterized by X-ray diffraction {XRDY), scanning
electron microscopy (SEM), energy dispersive x-ray spectroscopy (EDS), Fourier transform infrared spectroscopy
(FT-IR} and UV-vis diffuse reflectance spectroscopy (DRS). The antibacterial activity studies of TiO: and Ti(.
composite films were evaluated by photocatalytic reaction apainst Pagruginosa bacteriz. The results shown that pure
Ti0y and TiDs porous {TiDs-PEG) films have disinfaction efficiency 57% and 93% within 15 min wnder UV
irradiation, respectively. TiQs-1Ag film has highest antibacterial effect under UV irradiation and that disinfection
efficiency is 100%% within 10 min. It has been found that Ag doped Ti0), films have the higher disinfection efficiency
than that of pure Ti(: due 1o the effect of silver species.

T 2010 Published by Elseviar Ltd. Selection and/or peer-review under responsibility of I-SEEC201 1

Keywords: Ag doped TiOy; thin film; P.acruginosa bactenial; photocasalytic; porous film; Sol-gel method

1. Introduction

Titanmium dioxide (Ti0;} 1s an excellent photocatalyst. It is widely used as a photocatalyst because it 1s
relatively highly efficient, cheap, non-toxic, chemically and biologically mnert and photo stable. Ti0; in
the anatase phase has been used as an excellent photocatalyst and it is well application for purification
[1]. This process is performed by activation of photocatalyst using ultraviolet or visible light to produce
primarily hydroxyl and superoxide radicals which are the active sites on Ti(); surfaces for oxidizing
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The creep rupture behavior of semi-solid cast 7075-T6 Al alloy produced by the Gas Induced Semi-Solid
{GISS) process was investigated and compared to that of commercial 7073-T651 Al alloy. The semi-solid
cast 7075-T8 Al alloy digplayed lower minimum creep rate and longer creep rupture time than the
commercial 7073-TE51 Al alloy. On the basis of their stress exponent, n, values of 6.3, dislocation creep
was seemingly the predominant mechanism controlling the creep deformation of beth alleys. The creep
rupture time of the semi-solid cast 7073-T6 Al alloy was distinctly longer than that of the commercial
7075-TES1 Al alloy at stress regimes of 120-140 MPa. This difference was attributed to the lower
precipitate coargening and higher precipitate density in the semi-solid cast alloy. Creep cavities
predominately controlled the creep rupture of the semi-solid cast 7075-T6 Al alloy despite the
appearance of precipitate coarsening. The commercial 7075-T631 Al zlloy creep rupture behavior
was controlled by the combination of rapid precipitate coarsening and creep cavities. However, de-
cehesion between insoluble particles and the matrix is evidently accelerated with increasing stress to
180 MPa, leading to cavity propagation and resulting in the convergence of creep rupture time in the

semi-solid cagt 7073-T6 Al alloy to that of the commercial 7075-TES1 Al alloy.

© 2012 Elgevier BV All rights reserved.

1. Introduction

Creep resistance is one of the properties required for use of
marerials in high temperature applications [ 1]. Creep results from
a combination of temperature and stress variable effects. The
minimum or secondary creep rate, creep life, and creep strain are
evaluared for accessing creep performance. Creep resistance of
precipitate hardenable alloys can be enhanced by dispersions of
fine precipitates as they provide effective obstacles to dislocation
movement [2.3].

Wrought 7075-T5 Al alloy is a precipitation=hardened alloy
that passesses excellent mechanical properties at temperatures
between 25 and 100°C. Its tensile sirength sharply decreases
with increasing temperature at temperatures above 100°C [4],
however. For example, the tensile strength of commercial 7075-
T651 Al alloy decreases from 598 MPa at 25°C to 297 MPa at
200 °C [5]. Microstructure stability enhanced creep resistance of
7075 Al alloy has been achieved by addition of Zr, which forms
small precipitates of AlsZr as a stable dispersoid phase [G]. In
contrast, precipitate coarsening that occurs during creep of 7010
Al alloy, which has a composition similar to 7075 Al alloy, leads to

a loss in creep strength |7]. Rapid precipitate coarsening occurs
together with loss of coherency when the alloy is used under high
temperature applications |[2,3|. Similarly, over-aged precipitates
in Al-Zr alloys also result in creep resistance loss [8]. Therefore,
finely-dispersed precipitates obtained through an optimum TG
heat treatment yield a possibility to increase creep resistance for
precipitation hardening alloys. The creep properties of wrought
7075 Al alloy have been widely studied [9=-12]. This study
examined the creep properties of semi-solid cast 7075 alloy that
was produced by 2 novel Gas Induced Semi-Solid {GISS) process
and processed via the optimum T6 heat treatment to induce
fAnely-dispersed precipitates. It showed its creep properties to be
superior to commercial 7075-T631 Al alloy.

The development of the GISS process to produce semi-solid
cast 7075 Al alloy is described in Ref. [13]. Optimum T6 heat
treatment conditions for the allay were determined and the
tensile properties of the alloy were found to be lower than that
of commercial 7075-T651 Al alloy [14]. The present work
explored the creep properties of semi-salid cast 7073-TG Al alloy
produced by the GISS process. The investigation focused on the
creep rupture behavior of the alloy and the microstructure prior
to and after testing to gain a better understanding of the
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Abstract

Influance of temperature and time of sclution heat treatment on the microstructuras of rheo-casting TOTS aluminium allay
produced by & novel techniqua, the Gas Induced Semi Solid (GI5S5) technigus, had been investigated in this study. The
micrastructure of tha as-cast spacimans mainly consisted of matrix-a (Al) and grain boundary (GB)-eutectic phasa (o-Al +
Mg(Zn,Cu Al)z). Aftar solution heat treatment at 480 "C for 1 h, MgZnzphase at the grain boundary was observed to hawe
dissolved and coarse black particles of Mp:5i were observed to form im the matrix. In comparson, when solutionizing
temperature of 450 *C was applied, it took 4 h of solution treatment tima in ordér to dissohva the same portion of GB phasa and
MgZnz phase, and coarsa black particles of Mg:Si were found to form in the 8 h solution treated sample. & (2011} Trans Tech

Publications, Switzarland.
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Abstract

Tha effect of Mi daping in MNi and B co-doped TiO ; composite films on photocatalytic reaction and hydrophilic property were
invastigated. Tha TiD zcomposite films weare prepared by sol-gal and coated on glass substrates by dipping mathods. Thesea
caomposite thim films were calcined at the temparatures of 4007C for 1 h. Phase formation af TiO ; was characterized by XRD.
Morphology of TO ; composite films were observed by using atomic force microscopy (AFM). The chemical compasition and
purity of tha prepared films wara analyzaed by EDS, FTIR and FT-Raman specitromatars. Tha phatoactivity of synthesized films
was parformed by means of degradation of meathylena blue dye solution under UV and visible light irradiation. Tha hydrophilic
praparty was measurad in terms of a contact angla of water droplat on the films with and without tha activation of UV irradiation.
It was found that Ni doping seems ta affect on TiD ; phasa, crystallinity of the anatasa phasa, crystallite size of the composite
films and band gap energy of the catalysts, resulting in their photocatalytic reaction and hydrophilic proparty. The crystallinity of
anatase increased with an incréases in Mi confent variad fram 0-3 mol% but decreased with an increase in Mi content abowve 3
mel%. It was found that 3 mol% MVBTIO ; film, having highest crystallinity and smallest crystlite size shaws the highest of
photocatalytic reaction whila 2 mol% NVB/TIO z film providas the maost hydrophilic affect. Only anatasa phase was found at tha
calcination tamperature of 4007C. The smooth film surfacaes exhibits a high hydrophilic proparty. Super-hydraphilicity (contact
angla equal ta zero) of all B and Ni co-doped Ti0 z films was found at UV irradiation for 25 minutes.
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Abstract

The water disinfaction efficiency of Fe** and M-dopad 35n0 M0z composita and wndaped films was investigated. The water
cantaining E. coli with an initial concantration of 10 CFUWmI was treated by a photocatalytic reactor filled with 60 g of glass fibars
coated with the catalytic films for 1-5 cinculated cycles. The number of survival bacteria after treatment was evaluated with
spraad plate technigues. Furthermors, the photocatalytic reaction on degradation of methylana blue dye solution was also
invastigated in ordéer to absarva the cormalation bebween the result of bacteria inactivation of tha praparad films and that of
phatocatalytic activity on methylene blue degradation. it reveals that M-doping in the TiOz compasite films rasults in shifting
absarption wavelangth towards visible light, narmowing the enargy band gap and acts as photo-generated electrons trapping site,
leading to retardation of the alectrons-holes recombination, whila Fa 2+ doping has a main affact on hindrance of anatasa crystal
grawth of the composite films. Therefora, 20M/38n02Ti0z compesite thin film exhibits greater photocatalytic activity and
disinfecton efficisncy than those of undoped and Fe**doped TiO:zfilms. It was found that the bactaral inactivation of the
prepared films corrslates closely to photocatalytic activity performed by degradation of methylens blue dye solution. The
20M3En02TiC: compasite film can kill E. coli 87% within § cycled water treatment {-83 min} while Fe*/38n02TiOz, undoped
TiQ: and UV alona can kill only 62, 65 and 58%, respectivaly. Tha 20N/35n0 Ti0;z films coatad on glass fibars are axpact to ba

applied as an antibactarial photocatalyst far water purification.
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Abstract

Tha photocatalytic Ag and Ni doped TiD z films were preparad by sol-gal method and coated on glass fibar roving. The films
werg calcined at 500 "C for 1 howr with a haating rate of 10°Gimin. The surface marphalogy and properties of synthasized
Tid z films wara characierized by X-ray diffraction (¥RD). scanning electron micrascopy (SEM), energy disparsiva x-ray
spactroscopy (EDS), Fourier transform infrared spectroscopy (FT-IR) and UV-vis diffusa reflectance spectroscopy (DRS). Tha
results shaw that TiD -1Ag and TiD -1Ag-1Mi films give rapidly kill P.aeruginosa bactaria undar UV irradiation and Tid z-1Mi
films give wall kill P.asruginoea bacteria under visibla light. & (2011) Trans Tech Publications.
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Abstract

The in-situ self propagating high temperature synthesis technique were used to synthesis tungsten
based intermetallic alloys from WO 5/SiO /Al and WO 3/B ,0 3/Al reactant mixture system. The
reaction was carries out in a SHS reactor under static argon gas at the pressure of 0.5 MPa. The
standard Gibbs energy minimization method was used to calculate the equilibrium composition of the
reacting species. The microstructure and phase distribution of the SHS reaction products were
characterized by scanning electron microscopy (SEM) and energy dispersive x-ray (EDX),
respectively. The results indicate that complete reaction of precursors to yield Al203-WSi2 and Al203-
WB as product composites with clearly separation between AI203 and WB. © (2012) Trans Tech
Publications.
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Abstract

The coupled TiO ,/WO 3 nanocomposites were synthesized by hydrothermal method by using
hydrogen titanate and ammonium metatungstate hydrate as the precursors of TiO ,and WO j,
respectively. The effects of hydrothermal conditions to prepare hydrogen titanate powders were
studied. It was found that the hydrothermal condition at 130 °C for 24h shown the best result. The
TiO ,/WO ; nanocomposites were carried out as a function of varied molar ratio of TiO ,/WO ; for 1:1,
3:1 and 1:3. The coupled TiO o/WO ; nanocomposites are characterized by transmission electron
microscopy, UV-vis absorption spectra by UV-VIS spectrometer and photocatalytic activity by
degradation of MB solution under visible light. The results show that the absorption spectra of the
coupled TiO /WO ; nanocomposites can be seen in visible light region which higher than pure
TiO ; (from hydrothermal method) and P25-Degussa. © (2012) Trans Tech Publications.
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Abstract

TiO ,-AgCl thin films doped with Cu were prepared by sol-gel and coated on glass slide by dip coating
process. The prepared thin films were synthesized at the temperature of 400 °C for 2 h with a heating
rate of 10°C/min. The microstructures of synthesized thin films were characterized by XRD, AFM and
SEM. Finally, the light absorption property was evaluated by UV-vis diffuse reflectance spectroscopy.
The results show all samples have the thickness in range of 200-250 nm and surfaces are dense with
a large surface area. It was found that Cu doping has an effect on light absorption and structure
properties of the synthesized thin films. It can be noted that TiO ,-AgCI-5Cu thin films showed the
highest light absorption (2.50%) under UV irradiation. © (2012) Trans Tech Publications.
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Abstract

SnO ,/N - doped TiO , photocatalysts were prepared by the modified sol-gel method. Tin tetrachloride
pentahydrate, urea and polyethylene glycol were used as precursors and calcined at a temperature of
500 °C for 2 h for making powders. Different interstitial amount of nitrogen additives were in range of 0
to 40 mol%N. The XRD patterns show the TiO , nanocomposites are anatase phase. It was also
apparent that doped nitrogen has an effect on crystallite size and band gap energy on absorbed light
wavelength leading of enhancement of photocatalytic activity of TiO , composite nanoparticles. The
result showed 20 mol%N of TiO , nanocomposites exhibited high photocatalytic activity, redshift in
adsorption edge and a small crystallite size. © (2012) Trans Tech Publications.
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Abstract

TiO ,-Cu thin films containing 0 to 1%Cu coated on glass slides were prepared by sol gel-dip coating
method. The prepared thin films were synthesized at the temperature of 400 °C for 2 h with a heating
rate of 10°C/min. The microstructures of synthesized TiO ,-Cu thin flms were characterized by XRD,
FT-IR and SEM. The photocatalytic activities of TiO ,-Cu thin films were tested using methylene blue
(MB) solution under UV irradiation. Finally, the self-cleaning property was evaluated by means of
contact angle of water droplet on the films. The results show all samples have the thickness in range
of 1 um and surfaces are dense with a large surface area. It can be noted that TiO ,-1.0Cu thin films
were found to give the highest photocatalytic efficiency and exhibited self-cleaning effect (small
contact angle, 17°) under UV irradiation. © (2012) Trans Tech Publications.
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Abstract

In this study titanium dioxide nanotube (TNT) were prepared by anodization method. The effects of the
temperature, time and voltage on the anodization process were investigated in detail. Photocatalytic
activity of the TNT films was evaluated in terms of the degradation of methylene blue in aqueous
solution under UV light irradiation. The results showed that the optimization of temperature, voltage
and time on anodization process were 45°C, 20 V and 1 day, respectively. Consequently, these
results indicate that the optimization of anodization process is critical to achieve the high performance
of photocatalytic reaction. © (2012) Trans Tech Publications.
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Abstract

The Fe ;AI-TiB ,-Al ,O ;3 composite has been prepared by self-propagating high-temperature synthesis
(SHS) from FeTiO ;-B ,0 3-Al system. The standard Gibbs energy minimization method was used to
calculate the equilibrium compositions of the reacting species. The reactions were carried out in a
SHS reactor under static argon gas at the pressure of 0.5 MPa. The effects of Al molar ratio of 4, 4.33
and 5 mole on the results product were investigated. The composition and microstructure of SHS
products were characterized by X-ray diffraction (XRD), scanning electron microscopy (SEM) and
energy dispersive X-ray spectroscopy (EDX). The optimum result of Fe 3Al intermetallics phase was
obtained when using 4.33 mole of Al. © (2012) Trans Tech Publications.
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Abstract

The composite materials have been synthesized in situ by self-propagating high temperature
synthesis (SHS) from natural precursors. The studied natural resources are ilmenite, kaolin, sand and
rice husk ash. The reactions were carried out in a SHS reactor under static argon gas at the pressure
of 0.5 MPa. The standard Gibbs energy minimization method was used to calculate the equilibrium
compositions of the reacting species. The composites results have been characterized by scanning
electron microscope (SEM), image analysis and X-ray diffraction (XRD). The results showed that the
production of composite materials using SHS process is feasible and agree well with the
thermodynamics calculations. © (2012) Trans Tech Publications.
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Abstract

The coupled TiO ,/WO 3 nanocomposites were synthesized by hydrothermal method by using
hydrogen titanate and ammonium metatungstate hydrate as the precursors of TiO ,and WO j,
respectively. The effects of hydrothermal conditions to prepare hydrogen titanate powders were
studied. It was found that the hydrothermal condition at 130 °C for 24h shown the best result. The
TiO ,/WO ; nanocomposites were carried out as a function of varied molar ratio of TiO ,/WO ; for 1:1,
3:1 and 1:3. The coupled TiO o/WO ; nanocomposites are characterized by transmission electron
microscopy, UV-vis absorption spectra by UV-VIS spectrometer and photocatalytic activity by
degradation of MB solution under visible light. The results show that the absorption spectra of the
coupled TiO /WO ; nanocomposites can be seen in visible light region which higher than pure
TiO ; (from hydrothermal method) and P25-Degussa. © (2012) Trans Tech Publications.
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Abstract

Steel substrate was coated by Fe-Al,O ; composite using self-propagating high-temperature
synthesis (SHS) reaction of reactant coating paste. The green composite paste were prepared by
mixing of Fe ;0 3, Al and polyvinyl alcohol solution. It coated on the steel substrate. The effect of
sustrate conditions on the Fe-Al ;O ; composite coating were studied. The SHS reaction of the coated
green composite was ignited by oxy-acethylene flame. The reaction between precursors happen step
by step along the coated green composite length, to form Fe-Al ;0 3 composite coating on the steel
plate. The Fe-Al ;O ; composite coating was characterized by X-ray diffraction (XRD) and scanning
electron microscope (SEM) couple with dispersive X-ray (EDS). © (2012) Trans Tech Publications.
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Abstract

Synthesis of alumina-mullite-silicon carbide composite (Al ;O ;-Al ¢Si ,0 43-SiC ;) was obtained in situ
by carbothermal reduction of a mixture of kaolin and two different silica sources. The carbothermal
reduction was carried out in a horizontal tube furnace under flow of argon gas. The synthesized
products were mixtures of alumina, mullite and silicon carbide in the form of whiskers. The effects of
adding two different silica sources of rice husk ash and silica powder to the mixture of kaolin and
activated carbon were investigated. XRD and SEM analyses indicate complete reaction of precursors
to yield Al ,0 3-Al 4Si ,0 43-SiC as product powders, with the SiC having whisker morphology. © (2012)
Trans Tech Publications.
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Abstract

The study of platinum/carbon black (Pt/CB) versus platinum/single wall carbon nanotubes (Pt/SWCNT)
and drying temperature on the result products were investigated. The synthesized of Pt/CB versus
Pt/SWCNT were used for coating on fluorine-doped tin oxide (FTO) conductive glasses and tested for
electrical conductivity properties used for counter electrode in a dye-sensitized solar cell (DSSC).The
result products were characterized in term of chemical composition and microstructure by scanning
electron microscope technique (SEM), EDX (JEOL,JSM 5800 LV) and TEM analyses. © (2012) Trans
Tech Publications.
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Abstract

Steel pipe lined Fe-Al intermetallic-TiB ,-Al ;O 3 composite were prepared by centrifugal-self-
propagating high temperature synthesis (centrifugal-SHS) process from FeTiO 3, B ,0 3, Fe ;0 3, Al
and CaF ;, as raw materials. The standard Gibbs energy minimization method was used to calculate
the equilibrium compositions of the reacting species. The effect of adding CaF , to the precursors on
the result product were investigated. The phase separation between less porosity Fe-Al intermetallics-
TiB , with Al ,O ; layer were affected greatly by adding CaF ,. The phase compositions and
morphology were characterized by X-ray diffraction (XRD) and scanning electron microscope (SEM)
couple with energy dispersive X-ray (EDX), respectively. © (2012) Trans Tech Publications.
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Abstract

The Eu?* doped barium aluminate (BaAl ,0 4:Eu?") and strontium aluminate (SrAl,O 4:Eu ") with
high brightness were synthesized by self-propagating high temperature synthesis (SHS) method. The
influence of doping rare earth ions (Eu **) on the luminescence of MAI ,0 4:Eu ** were described in
this study. The reactions were carried out in a SHS reactor under static argon gas at a pressure of 0.5
MPa. The morphologies and the phase structures of the products have been characterized by X-ray
diffraction (XRD) and scanning electron microscope technique (SEM). The emission spectra of the
products have been measured by an Ocean optics spectrometer at room temperature. Broad band UV
excited luminescence was observed for BaAl ,0 *:Eu ?* and SrAl ,O 4:Eu %" in the green region peak at
A max = 501 nm and 523 nm, respectively. The optimum Eu z doping ratio were 10.5 mol% and 6 mol%
for BaAl ,O 4:Eu ** and SrAl ,0 4:Eu %, respectively. © (2012) Trans Tech Publications.
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Abstract

In this study, the mechanical and thermal properties of green biocomposites adding natural dye were
investigated by tensile test and Differential Scanning Calorimetry (DSC). Poly(lactic acid), one of
biodegradable polymers recently been interested for replacing petroleumbased polymers, was
compounded with wood fibers to produce biocomposite, and natural dyes were introduced to improve
appearance of biocomposite. Pine wood fibers were dyed with three types of natural dyes; yellow color
from heartwood of Jackfruit tree, red color from Sappan wood, and blue color from Indigo blue. Prior
compounding, original and dyed wood fibers were treated with silane to improve compatibility between
wood fiber and polymer matrix. It is found that %crystallinity of alkali-treated and natural dyed
wood/PLA biocomposites were significantly higher than original wood/PLA biocomposites. The
modulus and tensile strength of natural dyed wood poly (lactic acid) composites were in the same
level of alkali-treated wood composites; however, elongation at break was improved by natural dye. ©
(2012) Trans Tech Publications.

Author keywords

Biocomposite; Natural dyeing; Poly (lactic acid); Wood composite



75

Applied Mechanics and Materials

Volume 313-314, 2013, Pages 67-71

2012 2nd International Conference on Machinery Electronics and Control Engineering, ICMECE 2012;
Jinan, Shandong; China; 29 December 2012 through 30 December 2012; Code 96742

Influence of solution heat treatment temperature and time on the
microstructure and mechanical properties of gas induced semi-
solid (GlSS) 6061 aluminum aIon ( Conference Paper )

Pajaroen, N.? , Plookphol, T.2, Wannasin, J.?, Wisutmethangoon, S.”

? Department of Mining and Material Engineering, Prince of Songkla University, Hat Yai, 90112, Thailand
® Department of Mechanical Engineering, Prince of Songkla University, Hat Yai 90112, Thailand

View references (14)

Abstract

The influence of solution heat treatment (SHT) temperature and time on the microstructure and
mechanical properties of semi-solid 6061 aluminum alloy has been investigated in this study.
Microstructure of the as-cast 6061 aluminum alloy mainly consisted of globular a-Al matrix and
eutectic phase (a-Al + Mg,Si) at the grain boundary (GB). Iron rich intermetallic phase was also
observed at the grain boundary. Eutectic phase started to dissolve after solution heat treatment. The
dissolution of eutectic phase increased with increasing solution treatment time, however, the amount
of remaining eutectic phase was found to be slightly changed after solution treating longer than 1 h at
550 °C and 2 h at 530 oC. Hardness and tensile results of specimens after artificial aging were utilized
to compare and select the optimum solution heat treatment condition cooperating with the
microstructural observation. The optimum solution heat treatment condition of the alloy in this study
was at 530 °C for 2 h. © (2013) Trans Tech Publications, Switzerland.
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Abstract

Tungsten silicides intermetallic compound (WSi,) was synthesized in-situ by self propagating high
temperature synthesis-casting of WO;-Si-Al system in Ar gas environment. It is proposed that the
extent of phase separation between oxide ceramic and intermetallic compound depends on the
reaction temperature that made a lower viscosity and longer lifetime of the melted. The effects of inert
gas pressure on densification of the intemetallic product were investigated. © (2013) Trans Tech
Publications, Switzerland.
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Abstract

for commercial applications in Thailand. The process creates semi-solid metal slurries by applying for
commercial applications in Thailand. The process creates semi-solid metal slurries by applying the
injection of fine inert gas bubbles through a graphite diffuser to induce localized convection and heat
extraction. The slurries are then formed into parts using different casting processes such as die
casting, squeeze casting, gravity casting, and semi-solid infiltration process. This paper reports some
of the current applications of the GISS forming processes, including prosthetic adaptors, lapping
plates, sacrificial anodes, and armor plates. Preparation of semi-solid slurries of the alloys used in
these applications, which are aluminum 356, Sn-Sb, Al-Zn-In, and 7075 alloys, is also reported and
discussed. © (2013) Trans Tech Publications, Switzerland.
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Abstract

Effect of the two-step solution heat treatment on the microstructure of semisolid cast 7075 aluminium
alloy has been studied. The microstructure of the as-cast specimens mainly consisted of matrix-a (Al)
and grain boundary (GB)-eutectic phase (a-Al + Mg(Zn,Cu,Al) ,). After solution treating, coarse black
particles were found to form in the single-step solution treated specimens at the condition of 450 °C for
8 h and 480 °C for 1 h, respectively. Two-step solution heat treatment resulted in the reduction of
coarse black particle formation while maintaining the same amount of eutectic MgZn , phase
dissolution as the high temperature single-step solution treatment. Therefore, the two-step solution
heat treatment enables alloying elements dissolved into the matrix without overheating and hence
decreases coarse black particles. The optimum two-step solution heat treatment condition derived
from this study was 400 °C for 8 h + 450 °C for 4 h. © (2012) Trans Tech Publications.
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solution heat treatment
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