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Evolution of microstructure in semi-solid slurries of rheocast aluminum alloy
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Abmtract! Semi=solid mets] processing {3 being developed in die casting applications 10 gve several co41 benelits. To efficenth
apply this emersing technalogy, i1 13 mporiant 10 understend the evolution of micretructure in semi-salid slurries for the codral of
the rheological belevior in semi-solid Sate. An esqeriments] aSpErsle wes developed which can caplune the grain Siructure &
chfferem times & eady fiages 1o understand how 1the ssmi-solid siroctune evolves. In the eSchnique, semiesalid shrmy was prochced
by imecting fine g2a bubbles inta the malt through 2 graphite diffuser during solidification. Then, & copper quenching moald was, used
i dréw some semedolid slory indo & thin clemnel The semiesalid slwery was then mpidly frozen in the channel giving the
micrestructure of the slurny 24 the desired time. S2mples af $emi-salid 355 &lumimim =1 lay werne {2ken 31 diffierent s {njection Hmes
af 1, 5, 10, 15, 21, 30, 35, 40, and 45 3 Amlyvan of the micrefructure sugseat thet the fragmentstion by remeling mechanam
should be resporsible fior the formation of globulsr siructures in this rheocesting proces

Ky words: merastrueture avoluiion, rhescaating, rapd quenchme method, 355 slummum alloy; g28 induced sema-sohd (GISS )

ﬁ:’lﬂﬁ". KNI massch &m Em

I Introduction

Semi-solid metal (85M) processing has been wsed
for showt 40 wvears in the metal casing indusiny 1o
prodisce  higher guality pans than conventional die
casting with lower cost than forging processes, Two 85M
processing rowles are wsed induestrially: thixocasting and
rheocasting. Thixocasting can yield high-guslity pans
with high mechanical properties. However, the costs of
the aluminum feedstock hillets, rehesting system, and
forming machines are guite high. However, the necemt
mend in semi-solid metal processing is focused on
applying the rheocasting rowte[l]. This is hecasse
rheocasting can offer cosl advaniages over thixoeasting,
In this 55M rowe, liguid alloy is processed indo
semi-salid meial at the prodection site and scrap metals
can he recycled in-house| 1 ].

To efficiently apply the rhoocasting prooess, 1t 1s
important that the guality of the slurry is canefully
controlled during the produection. In addition, it is

desirshle that the process is efficient in prodocing
wmi-solid metal in a shon time with homopeneows and
globular microstrsctune [2]. To achieve  thess
requinements, it is imponant o endersiand  the
mechanism of the formation of globular strectune during
rhooc asting proc esses,

In literatures, it is well accepied that the globular
microstrectune is obtgined when a large number of solid
grains arne formed dwring the early siapes of
solidification[3]. The high density of the solid grains
results 1n mon-dendritie growth and, therefore, globwlar
microstrectune is achieved. However, it is aill cnclear
how these numeroes salid grains are formed[4].

Two theories ae often proposed by many
researc hers; copiows necleation and fragmentation. Some
reseanc hers[3—9] proposed that the globular grains form
directly through direct nocleation and  growih,
(hers] 10—14] proposed that the grains come from
fragmenied dendrite aims. These previous stedies in the
literatures[3—14] econfirm that  there are  still
disagreemenis among the researchers regarding the

Carrespanding duther: . WANMAS B, Tel 56 T4 26T-312; E-mai jessada wifpes oot jessdofjaiom mn ade
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Feasibility of semi-solid die casting of ADC12 aluminum alloy
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Abstract: The fessihility of sembsalid die casting of ADC12 aluminum 2lloy wes studied The effects of plunger speed, e
thickness, and salid Fraction af the slury on the defiscts wers determinsd . The defiscts investigsted are gas and shrinkeage porasity. In
the experiments, semi-salid slurry wes prepemed by the gaseinduced semi-salid ({15%) technique. Then, the slurry vess tramafiernad 10
the shot slesve and injecied mnio the die. The die and shet slesve temperatures were kept 2t 180 *C and 250 °C, respactively. The
resulis shew thet the ssmples produced by the (G155 di= casting give little parosity, no hliser and unifisrm micrastiructure. From all
the reqults, 11 can be cancluded thet the (7155 process is feasihleto apply inthe ADC 12 sluminum die casting process. In addition, the
{il5% process can give improved properties such a4 decressed porosity 2nd incressed micrastructiures i formity

Key words: ADC12 aluminum alkys, semi-golid die casting, s induced semi-solid ({G153 ), rheocasting

| Introduc tion

For many years aluminum pars have been wsed in
several applications such & automotive, electronic,
aerospace, and oconstruction fields, These pars ane
generally prodeced in a large guantity by the high
pressure die casting prooess. Several advanages of die
casting prooess have hbeen realized swch s high
production rate and the ahiliy to form small comple
parts. The die casting process invalves the injection of
Iguid aluminum into a die cavity under high pressures.
The metal siream “sprays” into the die cavity, causing
metal reaction and air entrapment inside the casting.
Therefore, the final parts have a structure which is full of
gas bubbles and catide inclusions, Furthermorne, pressune
die casting pants typically cannot be machined, anodized,
welded, and hest treated hecavse of these defects] 1-4].

To improve the guality and properties of the die
casting process, semi-solid metal technigee has heen
introduced. A lot of semi-solid die casting studies have
reporbed that wsing semi-solid die casting helps 1o
improve the properties and increase the gquality of die
casting pans[3—7]. Semi-zolid metal forming wsing the

rheccasting rowte can provide higher viscosity of the
fluid. With the higher viscosity, less turbulent flow could
he obiained, which helps 1o reduce air porosity and oxide
inclusions during the die filling[3—7]. [n addition, a
rheccasting process can be essily applied with the
conventional die casting process becavse the die casting
machine only reguires minor modifications[8].

Many research studies have shown successes in the
semi-zalid die casting with a rheacasting process[7T—12].
Honwever, most work have wsed the A356, A337, and
ADC 10 aluminum alloys, Despite ADC 12 is vsed widely
in the die casting industry, no complete research abowt
smi-solid forming of this aluminum alloy has heen
publizhed yet. The benefits of ADC 12 sluminem alloy
are good fluidity, eocellent castshility and high
mechanical properties. In condrast, it is easy to have
twrhulent flow, which cavses porosity defect, and it
cannot normally be heat treated hecause of the swurface
bister and the pore  expansion a3 high
emperatures| 1 3—14].

T solve the problems of ADC 12 aluminem alloy, a
semi-zolid die casting proocess is selected to study in this
work, The main objectives of this research are 1o stuedy
the feasibility of 1) the semi-solid processing of ADC] 2
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Abstract; The s=mé-3alid metal farming using high pressures has hasn 2pplied boe several year In contrast, low predsure casting,
suchas pravity sand casting, hes not heen widely studied sven though itmay help reduce parasity defiects and offer & better caging
vield A semiesolid gravity sand casting pracess using the (G4 Inchiced EemisSolid process wes imestizted The resulls show that
the process can praduce complete prls with na ahiervahle delecs. The ulimaie 1=ndile reneth and elonsation d2ta ol s=mi-salid
c2et samples sre higher than those of the lquid cest samples. In addtion, the semiesdid sand casting processs givesa hetter casting

wizld. 1t cam e concluded that the semi=solid sand cesting of an 2luminum alksy wing the (G155 processis 2 feesible proceds
Key words: gravity sand cafiing, semie-solid sand cast, AITHI0 3MeFe, 2o ind uoed semiesalid

I Imtrodue tion

The semi-zalid metal farming is mostly apphied with
high presseres[l]. This process has 3 nember of
aitractive properties, such as laminar filling of die
cavities, redeced porosity and improved mechanical
properties] 1-3, 4], In contrast, the gravity sand casting
has not been commionly wsed becavse the lower fuidity
of the slumy has generally made their gravity
mpossikle[3] even though it has several advantages in
amall ks, complex pars or big pars[3, 5-6].

The major disadvantspes of gravity sand casting ane
loow casting yield and high possibility of defects, such as
shrinkage and gas porosity[3,7]

I addition, the proper gating and riser design must
ke carefully considered in the conventional sand
casting[8—%]. Therefore, the semi-solid casting has heen
considered in this conventional sand casting. Presently,
anhy a small number of semi-solid gravity casting stedies
have heen cammied ool

MASAHITO et al[3] developed transition contralled
semi-zolid molding (TC55M) for dectile iron in lost
fam sand maold casting. In the process, the vacuum
ystem incresses the fluidity of casting. The results shoy

that sound casting of pipe fits with no core and no riser,
and terbo howsing with o shrinkage and ro rizer, and
about 23% higher casting yield than the conventional
PSS,

WANNASIN et 8[10] reponied that semi-solid sand
caging of Al-Cu B204 reduced b tearing and had
sufficient fAuidity to fill the molds even with a low
mEVIly pressurne.

Apcording to the literatures, it can be concleded that
the semi-solid gravity sand casting is possible to he
performed and can give several benefits.

Currently, no nesearch focusing on the semi-zolid
mavity sand ecasting with AITSi03MgFe has been
reponed even though this alloy has excellent flwidity,
resistance 1o hot cracking, low solidification shrinkape,
and good machinsbility after T&[R]. Therefone, this wark
ams to stedy the feasibility of the semi-solid gravity
with AlTSi03MeFe casting in sand maold by the mas
indwoad semi-solid (GISS) process[11].

I Experimental
2.1 Materials

The secondary AITSI0IMgFe ingots (commercial
mrade " AC4CT) were bovght from a local producer in
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Formaldehyde Degradation by Photocatalytic
Ag-Doped TiO, Film of Glass Fiber Roving
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The photocatalytic Ag doped Tid, porous filme were prepared by sol-gel method and dip coated
an glass fiber roving. The sol composed of titanium [IV) isopropaxide, tristhanalamine, ethanal and
nitric acid fallowed by calcination of the film at 500 °C for 1 hour with a heating rate of 3 *C/min. The
surface morphaology and properties of synthesized TiD; films were characterized by X-ray diffraction,
atomic forced microscope and scanning electron microscope. A laboratory photocatabytic reactar
was set up to carry out photoactivity of the prepared catalysts. The results show that TiDz-Ag
and Tidy-Ag-TEA panous films give highest rate of formaldehyde gas degradation. It can be noted
that tristhanolamine exhibits two effects on TiD; compaosite films; one is its effect on porous film
structure and second is a reverse effect of hindrance of anatase growth.

Keywords: Ag Doped TiDy, Thin Fim, Formaldehyds Degradation, Photocatalylic, Porous

Film.

1. INTRODUCTIOM

The indoor environment plays an important rale in human
health, because people generally living indoor more than
B0% of their time. Indoor air pollution such as formal da-
hyde {HCHO)' or other volatile organic compounds are
casily found from building broad, paint, sealant, carpet,
ate. Indoor air is sometimes contaminated by outside pol-
luted air. Volatile organic compounds can posz a risk o
health such as an increase in the likelibood of experiznc-
ing symptoms of sick building syndrome? Therefore, air
purification process is required to reduce or remove the
tazardous organic matter and microbial from air. These ars
sveral purifying technigues such as filtering, absorption
of ardor and hazardous compounds using an activated car-
bon and photocatalytic oxidation. Photocatalytic oxidation
is 2 new technigue for reduction of volatile organic com-
pounds of indoor air. This process is performed by acti-
vation of photocatalyst wsing ultraviolet or visible light 1o
produce primarily hyvdroxyl and supsroxide radicals which
are the active sites on Tild; surfaces for oxidizing volatils
organic compounds of indoor air to water vapor and carbon
dioxids?

*“Authar to wham carmespandence shauld be addressed.
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In order to improve photocatalytic activity, efforts have
bzen made to increass surface activation sites by mak-
ing porous microstroctere.™ Porous TiO; film has been
synthesized by many technigues such as spmtering TiO,
on surface of porows polymer® or introdecing nanocar-
bon spheres imto the precursor solution® In this stedy,
sol-gzl mathod by introducing trizthanolamine {TEA) into
Titr; sol followed by calcinations was considered o pre-
pare Ti(}; porous film. Triethanolamine is an organic com-
pound, non-toxic at low concentration, low cost and it is
commercially used in the manufacture of cosmetics and
skincare such as hand wash gzl However, pure Til}, is not
efficient enough to be used for industrial purposes doe to
low photoactivity caused by recombination of photogensr-
ated charges. " One effective way to improve Ti0, photo-
catalytic activity is o introduce metal ions into Tigy, "=
becauss it affects 1o a large surface area and prevents
the elzctron—hale pairs recombine rapidly after excitation.
Many works have been studied on introducing metal ions,
such as silver fons {Ag™) 5" vanadivm fons {V95)'F and
iron ions (Fe* )™ ac., into Ti,.

In this study, porous Ag doped Tilh, films on glass fiber
roving were prepared by sol-gel and dip coating meth-
ods, The continuows reactor for degradation formaldehy da
gas has bezn szt up wsing as prepared porous films and
photocatalytic kinstic reaction has also besn investigated.

o101 188 jeai0 10,578 1
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Inactivation of Salmenella Typhi using Fe'* Doped TiQ./35n0;
Photocata ytic Powders and Films

Lak Silfa:m"-g1 J'a. Budsabakom Kongreong', Duanggom Kantachote®
and Weerawan Sutthisripok’

' Deparimen: of Mining and Materials Engineering, Faculty of Eng neering

2 Department of Microbiology Science, Facully of Science, Prince of Songkla Unive-siy [PSL)
Songkkla, Thailand

*MANOTEC Center of Excellence at Prince of Songkla University, Hat Yai, Songkhla, Thailand
“leh. s@psu.ac.th [comesponding author)
Received Sapamber 21, 2010; ravised: October 27, 2010; aceepted: October 28, 2010

Keywords: Fhotocatalytic, TiO, coated fim, Antibactenal, Fe' doped TiC./ASnC,, Analase
phase, Salmanella typhi

Abstract The aim of the present study is o synthesiee Fc311jup:;! T 1500k powder and
evaluaie s antibacteral performance coaed on polyvinylchloride flms Tor fresh focd
packaging. Fe' -doped TiOy35n0); nanoparticles were prepared as a photocatalyst through the
sol-gel methad with concenrations of 03-1.2 mol% and a calcimabon temperamre of 400°C. It
was found that caleination emperaures strongly affect the phases and phase tmns formation of
TiO: Accerding 10 XRD analysis, the anatdse corystalline was formed at the calcination
wmperiure of 400°C, In the present work, the photocital ylic performance was determingd
through methylkne blue degradainon. The antibactenal activily agamst safnanelio r_g:.'ﬂ' wWas
investigated with a vitro est, from which the mixture of conidial suspension and Fe " -doped
TIOYFISY, poweder was added o Nutrient agar (NAD plales ender UV amd visible Tight
irmdintion, respectively, It was found thot Frl.-'t"—dupud T 3500 nanoparticles enhance
photocitalytic  activity and  bacterial  inactivation  efficiency.  In addition,  Fe'*-doped
T 350 thin Dlms can cestroy the cell walls of bacterin within 2440 mm. Furthermore, the
disinfection eficiency of TiOw35n050.5 Fe' s greater under UV imadiation than it is under
visible light.

Introduction

Salmonella infections in humans are divided imwo two categories = ypaoid fever caused by
Safmonella rvphi (8 Bypae) acd Safmonella pacatvgdn (5 paratyphi). These pathogens only infect
humans, The disease is tmnsmitted thmugh ingestion of infected foods, which includes dairy
peoddisets and contammated water, Ty phmed Ffever infects ronghly 216 million people worldwide
(ot @ rate of 2.6 per 100 peopledand kills an estimated 200,000 people every year. 5 fypahi has
been amigjor human pathogen for thousands of years, thriving in conditions of poor sanitation,
cowding, and social chaos [1] The abemative amibacterial methods that are availatle for S
nodi such as reatment with volatide fatty acid (VEA) [2], combinations of different hundles,
including moderately high tempemtures (<600 ), antimicrobial compounds, and pulsed electric
ficld (PEF) [ 3] or combinations of levulinie acid and sodium dodeeyl sulfale[d ] For the past
twenly yoars, e novel mceobeocodal activities of TiO: tlrough a plotocatal v reac o over
Eschencigia coli | 3], Fermciliiom expensiem [0 ], Fsendomonars aeragirnasa | ), Erferobaorer
cloacae [8], Sraphvlococcus arens [9], and virws and cancer cells [10] have been reported.
Furthermore. the application of TiO- photocatalyte disinfection for donkng water producion
hus been invertigaked, and the developement of incomporating TiO:-couted for food packaging
and food preparation equipment has aboreceived attention | 1], Titanom diexde can be

Al rights resanved. Mo port o conen's of the paper Mgy beregrocuced o tareerited anyiors o by anmy moeres wifouw! S s i par ol TTP,
WS et {0 202 12 T8 85 20000 1 1,008 3 )
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Esterification of industrisl-grade palm fatty scid distillzle over modified 2003 with WO~ 504 -and tioy): Effects of
@m-3ofvent 22ging and watsr remaovsl

Mongkolbovornidj, P.* | Champreda, W * , Sutthisripok, W.*, Leosiripojana, M * &

 Joint Graduste School of Energy and Environment, King Monghut's University of Technology, Thonbur,
Thailand

® Mational Center for Genetic Enginnering and Biotechnology, BIOTEC, Pathumthani, Thailand

* Department of Mining and Materals Engineering, Prince of Songkla University, Songkhla, Thailand

Abstract

The esterification of palm fatty scid distilste (PFAD), a by-product from palm oil industry, inthe preasnoe of thres
modified zirconis-besed catalyats e, 50,200y, WORZrDy and TiD 32Dy (with ssversl suifur- and fungsten-
ipading conients, TVZr molsr refics, and celcination temperatures) was studied. [t wes found that, among sl
gynthesized caialysts, the resction in the presance of 50u-2r0y and WO e-Zr0y (with 1.8%50, calcined 5t 500 °C
andior 20%W0s calcined 51 B00 °C) enhances relatvely high fatty acid methyl ester [FAME) wiald (B4, 8-83.7%),
which was proven to relsts withthe high e aile cenaity and apecific surface ares a3 well a8 the formation of
Eirsgonzl phess over thess catalyats. The grester bensfi of WOW-Zrly over 50,200, was ds nighatsbdity sfter
F=vers| resction cycles, wharess significant desciivation was detected over 50 +Zrly dus 1o the lesching of
auffur from catakyst. For furherimprovemant, the addition of toluana 23 co-sohvent was found 1o incrasss the
FAME yield slong with reduce the reguiremant of methanol to PFAD maolar ratio {while maintsing the FAME yield
ahove 80%). Furihermars, it wes obssrved that ihe presence of water in ihe feed considerably lowser fhe FAME
yeld dus o the catalyst surface interfering by water and fhe further hydrofysis of FAME back to fatty scids. We
cropoged hans fhat the negaive efiect can be conaidersbly minimized by sdding maolecular sisve 1o remaove water
fom the feed andor during the resction. © 2010 Elsevier BV, All rights resanved.
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Reactiity of Ce-2r0; {doped with Le-, &d-, Nib-, and 5m-) fowand parfisl oxidsiion of iguefied peiroleum gaa: lis
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Abstract

Ce-Zr0;was found fo have useful parfisl oxidstion sctivily under moderste femperatures. |f converled ligusfied
petroleum gas (LPG) o Hy, CHs, C0 and OO0y with small amounts of CaHa and CaHs formations depending on the
gperating lemperature and provided signficantly grester resialance toward carbon deposition compared 1o
arventional MVAL D 5. The coping of La, 5m and Gd ower Ce-Zr0y considersbly improved catabic rasclivity,
whereas Mb-doping reduced its reasctivity. [1wea found that the impact of doping elemeant B stronghy relziad io the
degrees of cxyoen slorage capecity (D8C) sndor letice oxygen (Do”)of metenzls. Among all catslvats, Le-doped
Ca-Zr0ywas obasrved 1o have mighest O5C value and waes the most sciive calalyal Abowe 850 °C with inlst
LPG/0y maolar ratio of 1.0M.0, the main products from the readlion over Le-doped Ce-Zr0y ware Hy, CHs, 0, and
C0y. Practical apolication was then proposed by applying Le-goped Ce-Zrly 55 primary oxidative catalyat for
saguentisl parfisl oxidstionsizam reforming of LPG [oy using MALD, =3 ihe sieam reforming catalysd). At 850
i, this coupling patiern offered high Hy yield (87 .0-81.4%) without any hydrocarbong left inthe products
noiiceting the complete conversion of LPG 1o gynges. Ha yield from this system wes slmost identicel fo that
asened from the iypical sulotharmal reforming over RRVALD:; hanca it could efficiently replace the requiremeant
of expensive noble metsl catalyats to reform LPG properly. @ 2010 Professor T. Mejst Veziroglu. Published by
Eazyier Lid. Al nghis reasrved.
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Abstract

The objective of 1his research is to proposs procedures for messuring serice iife and evalusting the guality of
ocally made and used solid tires in Thailand. The solidtines were stressed and rotated undil bloweout on & drum-
ik= test spparsius which is designed, construcied by fhe suihors and equipped with lsborstory instrumantstion.
Solid tires from five different manufadlurers werne sslected for teating. We massuned asnvice life, length of time 1o
fre failure, =t three differant loeding amplifudes and three different speeds on the feating drum. The senice iife of
gl specimens was studied and compared to determing the posaibilty of using sendcs e fo evaluste the guality of
=50z fins.

Language of original documant

English
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9. Output Y9UAIVUIIVY ( STYMNIZHAITUIL RC/KPL3
9.1 Output AMWKPIN

e U1 Ui 2 I3 it 4 it s 3

e dhvang | weild | dhwne | waild | dhwne | waitld | dhwne | waitld | dhwne | waitld | dhwne | waiild
nnuihanmTadiadom Guln)
1.1 szaufFyanin 7 6 8 23 12 18 15 3 15 57 47
1.2 seauilsynyuen 0 0 1 7 2 3 3 0 5 11 10
maaATInilumsms3nmsanensd 3w
2.1 3EAUINA 15 4 16 1 16 0 15 0 15 77 5
22 szauuuand Tugiu s 5 28 4 2 4 9 6 8 8 27 47
23 szavunmna lieglugiu ist 5 0 4 9 5 6 6 1 7 27 16
{unuld ”ﬂinnmauanﬁ"lﬁ'%’unﬁaﬁfumu @mn) 3 19.533 4 20.243 5 10.262 7 9.79 7 26 59.828
suwindselminidnsnnsans 1 2 2 1 5 0 4 0 1 13 3
grudoya /website vosaaIdy  (F/l5uilg9) il Y Ysuiye | JSudge | dSudlge | JSudye | USudse | dSudge | dsudie | JSudge | dSudse | JSuige
mslilseleminananiise 0
6.1 SURAASHT/UTANTTY (51%11) 1 0 2 4 2 0 2 2 4 11 6
6.2 mi?}wuaaﬂf‘?m%ﬂ’m/wﬁm%ﬂ’m(ﬁm) 0 3 1 1 2 1 2 0 2 7 5
6.3 math 155z Tomiedau (Foe) (Tsaszysvaziden) 3 0 3 1 5 0 5 0 5 21 1
B9 0 0
7.1 510%ad 1850 0 0 0 8 1 4 1 1 1 3 13
7.2 amwswietuniionuou 0 0 0 0 1 2 1 1 1 3 3
7.3 B 0 0 0 0 0 26 0 0 0 0 26
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) .
Tsaszydoyammuuuurosy DoE/KPL3 fitul

Ay Y
e Had I
el 2 laE Tade a5 a2
Un1 | ¥n2 | ¥n3 | dn4 | Ins | 5w

1 | Proposal Mtaueuenu(dl) (Fu/Aoidus) 24 31 12 4 71
2 | Proposal N I@5umsaivayu (i) @oraue) 24 | 31 12 4 71
3| msusmsdans (Mslszyunionie/mss) 6 1 0 1 8
4 Journal Club 0 0 0 0 0
5 | umeunsma TuTaduasiamusanaivd (1) (as) 3 5 58 2 68
6 | maaYyAaIng (B15) (A5) 0 2 0 2 4
7 | ouq @) 0 0 0 0 0
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1. MSAAMIYNH
1.1 Samlugiuuy Microsoft Word snidu s1ea1ulude 9. Output
A 1 Aawv 9 . s Ao
VOUATOUNIIVY e Tsreamluguuy Microsoft Excel muuuunosunimue
] Y ' Y
1.2 senummzranunnatu lugianainieganumniu
2. MIVATITENY
@ 1 I~ o
tadesenuiluenas 1w 15 ga wiew file Yoya CD-RW
o [ 9 [ a [ Y o K 9J Y 9 a [} 9 T A ]
dmsy file Yoya wawINuINOde laTuindeya I Tugudoyaveswrininedondiazdanuumiv
v =K 9 (% 1 Y A 1 Ao 1
Tuiindoyaaenanliiaiodieddede 1
3. wangwilszneumsnenunamsauiums daduamezseauilszsil
3.1 HANUANURIUUF U NUDIUNAY
9 Y a o A 1 Y 1 < JSY Y
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