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Subsauenllv. downward xmwina crvstals occurred from the 
hydrati film:'ln order to e~imineyhe in f luem o f  moparticles 
ouantitativelv. the m w t h  rate o f  downward hvdrate crvstals . . 
were evaluated fm~n the captured video images. The results 
showed that downward crystals in  t l x  presence nanopanicles 
occurmd with greater rate and with finer arm spacing. The 
detailed characteristics o f  methane-pmpane hydrate crystal 
gowth wcre reported together with the discunion on r k  
influence o f  nanosized TiO1-Ag-Si02panicles 

13-P-89 Tue. S30-12:W Room : Lotus 
Synthesis of Nanosized Ti02-Ag-SiO? Sols by 
Modified Sol-Gel Method and  Their Appl icat ion for 
Methane Hydrate Format ion 
Man S ~ C ; . ' .  Younp Seok Kim', Young Myung ~ o n g '  and 
Yangdo Kim-and l u  Dong ~ e c '  
'Korea l~ut imtc of Industrial 'Tcchnolo5y. Busan Research 
Center Advanced Manufacturina Technolorn Team, Pusan 
National University, B ~ ~ s a n  609-735. ~ o r c ~ ~ ~ c h o o l  o f  
Materials Science and Enrineerinc. Pusan National Universihi. . . 
Busnn 609-735, Korea <lrn~544~@kitech.re.kr) 

Nanosized Ti02-Ag-SiO1 sols wcrc prepared with modified 
sol-gel method us in^ reduclion asent. The physical prowrties 
of the prepared were invEstigated by TEM. x R ~ .  FT- 
IR. TGA and DTA. The Titanium tctmiso~rowxidc (T IP .  98% 
Aldrich), teraethylonl~osilicate (TEOS, 9 ~ % ~ l d r i c h )  and silver 
nitrate were uwd as precursors o f  titania silica and silver. 
respectively. Sodium citrate tribasic dihydmte (C,H5Na3.2H,0, 

~~ - 

Aldrich) &s used as a red~rctian agent .~hi r  paper presents the 
eflect o f  nanosizcd Ti0,-Aa-SiO, sols on the formation o f  . - 
methnnr I>)dr'~t: in  a ~ e m i - h t c l ~  vessel 'Ihc micrographs o f  
tlK-I'EhI mowed that :he fi0.-Ac-Si0. onnlc!cs msscrxd a - - .  
spherical morphology with a narrow size distribution. Thc 
crystallite size o f  particles decreased will1 an increasing the 
SiOl content. In  addition, the water solution with 1.0 wt% of  
TiO1-Ag-Si0, particles acted as promoter for methane hydrate 
formation. I t  was also observed tllat, although the rate o f  
hydrate formation increased. the induction time %as not 
shonencd. 

corrosion resistance o f  NiTi alloy considerably i n  the test 
solution, as manifested by the laqer free corrosion potential. 
much lower passive current density, and no breakdown up to 
1.5 \I. The multi-layered T i iN  coating specimens cxltibit 
lawer impedance, lower porosity, and ane~celdingly low metal 
ion release rate during 720 I1 i~nmcrsion in the test solution. 
Usual inspection sLwed significant difirences i n  the 
corrosion initiation and progress htween the treated and 
~intrealcd specimens after 720 h immersion. Our results 
reveal that the multi-layered T i m N  coating renders the NiTi 
orthodontic devices more corrosion resislant, as demonstrated 
by the long-term stability i n  the simulated inmoral 
environmenl. 

14-0-1 Tue. 14:W Room:Woella 
Effect of delta ferr i te on Corrosion Resistance of Type 
316L Stainless Steel in Acid ic  Chlor ide Solut ion by 
Mic rod rop le t  Cel l  
~ I ! x ~ I I ~ '  a ld  Heesan Kim' 
School of Materials Sci. & Eng. Hongik University. 300 Sinan- 
Ri. Chochiwon-Up. Youngi-Gun, Chungnam. 339-701, 
KOREA ('arangbQhot~nail.com, -heesankim@vahoo.co.kr) 

2-4% volume of delta-ferrite(&-ferrite) phase is presented 
in rully austenitic stainless steels suclt as ty& 316L because o f  
improving, hot workability. More than 4% volume o f  8-ferrite 

i s  known to de formed during non-equilihium 
solidification such as welding. However, tlx effects o f  &-ferrite 
on the corrosiort resistam of austenilic stainless steels wcrc 
reponed by some researchers only and UE reason was not 
clearly understood yet. In  order to get the h n e r  understanding 
o f  the rncchanism on how thc &-ferrite alrects !he corrosion 
resistance, electrockmical tests in  a micrwdroplet cell were 
conducted and microstructum were analyzed by TEM-EDS. 
SEM-EDS, and image analyzer. Especialiy, the micro-droplet 
ccll was modified in this smdy and employed to observe the 
polarization behavior of &-ferrite phase in-an acidic chloride 
salution. The oininr corrosion was not observed amundlon 6- . - 
ferrite but amund inclusion indicating that the pitting corrosion 
resistance is independent o f  the presence o f  pining corrosion 
resislance. The anodic polarization behavior in the active 
reglon a d  the act~\e-pss:%c iransit~on regton u s  atrected by 

r 8-fcrrite. Thc dcpradation of corro~ion res~~mncc 111 the low 
I potcnt:al regiou.i b) 6-ferrite is d w  tu the prefcrent~nl 
L drc$o :~ti.~n o f  a matrlx(y phac). nhich i s  explained with the 

Symposium Chair : Woonsuk Hwang 
fact that the formation of &ferrite lo\ver the concentrations o f  
chromittm and molyldenum in the matrix. I t  is confirmed by 
EDS analysis, phase-equilibrium prediction and potcntiostatic 
tcst. 

14-0-2 Tue. 14:15 R w m  : Wcella 
14-1-1 Tue. ].;:ill Room : \Vooclla Plasma-Chemical Deposi t ion of Diamond-Like Films 
Corrosion Resistance o f  Multi-layered Ti r r lN Coatings Using a Novel  DC A rc  Plasmatron 
on Surgical  NiTi a l loys In Art l f lc ial  Sal iva Ji lHmn ~ i m " ,  V.Ym plaksinl, V.A.~iaby'. Chi Kyu ~hoi 'and 
Chcnelonn UII"', Paul K. CIIU'. D:izhi ~ a n g t  Gwqiang ~i~ Heon-Ju. ~ e e '  
'Depnrtnicnt o f  Physics and Materials Science, City University '~acu l ty  o f  Mechanical & Enemy Systcm Engineering. Ciieiu 
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K o  L.thoraton ~~ lb f .~ tc r ia ls  ModlFratiiln b) Laser, Ion awl -0cpnn~nenr of Phvsicr. Cheiu Sational L 'n~vmtw. I Am- I  
El~ctron ~emys,  Dalian Univcrsity o l . ~ ~ ~ h n h l o g y ,  Dalian 
116024. PR China ('cliu22(+ityu.edu.hk) 

I t  has been shown that orthodontic metal devices made by 
NiTi alloy may corrode in an acid- and chloride-rich intraoral 
environment. In  the paper, pulsed bins arc ion plating 
(PBAIP) was conducted on NiTi  to produce a multi-layered 
T iN iN coating to enhance the sarface anti-corrosion properties. 
The corrosion bchavior was monitored in an artificial saliva 
solution using elecvockmical measurements techniques. The 
multi-layered IimN coating was found to improve the 

done., leju 690-756. ~ o r e a  ~scarchq@cheju.ac.i&) 
Plasma-chemical process of diamond-like film deposition 

was tested at the at~nospltcric and l o ~ e r c d  pressures (P-l & 10  ' aun) using recently developed high durability plasmatron. 
Working gases were H2 and CH,. A stainless steel or silicon 
sample was fixed on a grounded metal holder at the distance o f  
15-20 mm from h e  nonle. Preparation stage included the 
sample heating up to 1000°C and !he oxygen processing with 
ion bombardment of a sample at the bias o f  -100...-200 V. At 
P-l arm. the noule o f  plasmatmn was surrounded with a argon 
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