[ DOR: 20.1001.1.2251600.1382.22.2.14.5 ]

2 8l 695 g o sbml (il LS| LY K S K )
olals ql.: ‘_gl.gj‘,l:u

" ey Lodeu o L1 dlas

i P Nt e3l g0 rlb ERPrE) BT Y

MYV ;g s il s =AY Eidlie il )

595 2t SehaanST S3UAY 5 13,28 31,8 (33T (o> Sldaummo s g 1gn 500 33 45 y9m0 33 5 009 Jab o b il — 0 LS
S T Sllos bungi (g1laonidy U1 By 44y ol JuSid amdge l il 1) o (83595 4 Cuaglio Azt o 9 sad S5 o e
80 Slind gm0 (69 (3383008 Sliwd (S phand Sl 1 palis  Flimdaly T sldglxe 30 pailind @ Tlio ol 50 el iy SISl Jus
&yo yrasiilos p yeal (oo AV Gl yor wisndls 55 STl IS (g 51 01, Smiles a0 YO (503 50 chlidko SUALE b packw (339 )0e—b
£S5l Wl Caolid g 00 pidd soud slow ! il laas¥ aF wins go i oyloj = Jumailty (sloaionin 31 ool Comwd 4 200l . Canl 0 Il
o 0310 LA g gmiy 2 " piditg o0 N o Sang ;a0 9 | Sl andl 5,5 ST by T glaasY JlSle el Jydme S lilé
&y 9 8025 Jon &y dzgi ) CunSi Sy 50 (Ko 3 Caogliing Jobo (plsord s pi oilild 3l il 3590 Lajlid L oy 4 ol
Sy Bl 53 e yialil (o pRedes il oo AL Sl g Jelone CALE (ful381 45 10 (LB gl g )2 9 5emt gl (951

Sedgo (Jo) adyl e i8I b o al58] cnpmw &5 Conl Sy ESIICIALE 20 153] (CamnS

ST ST e oliand Jolon (K pSIN oSS 8 JaliT el ¢ g8 OS50,

Evaluation of Electrical Breakdown of Anodic Films on
Titanium in Phosphate-base Solutions

A. Afshar and M.R. Vaezi
Department of Materials Science and Engineering, Sharif University of Technology

Abstract: Titanium is a highly reactive metal so that a thin layer of oxide forms on its surface whenever exposed to the air or
other environments containing oxygen. This layer increases the corrosion resistance of titanium. The oxide film is
electrochemically formed through anodizing. In this study, anodizing of titanium was performed in phosphate-base solutions such
as Hy;PO,, NaH,PO,, and Na,HpO, at 9.75mA/cm’ and 35°C under galvanostatic conditions. The Potential-Time curves in the
above solutions show that the anodic films formed on titanium are compact and their thickness depends on the solution type and
concentration. The SEM and XRD techniques show that these layers are amorphous. In this paper, the effect of electrolyte
concentration, composition and resistivity on breakdown voltage have been discussed in terms of Ikonopisov electron avalanche
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breakdown model. This model shows that the major factor contributing to the decrease in breakdown voltage is the increased
electrolyte concentration leading to increased primary electronic current.

Keywords: Titanium, Anodizing, Electrical Breakdown, Phsphate Solutions, Andic oxide
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x-ray diffraction 4. threshold energy for impact 6. interionic forces
scanning electron microscopy ionization
auger electron spectroscopy 5. recombination constant
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