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Abstract Ti and Ti alloys are important materials for medical and dental applications. The effect of equal
channel angular process(ECAP) and addition of Fe in Ti were studied with optical microstructure and corrosion
behavior. Fine grains in Ti was obtained after ECAP. Corrosion behavior of commercial pure(CP)-Ti and Ti
alloys was studied by open circuit test and polarization curve test(PCT) at 36.5°C with SBF in biological
environment. The corrosion behavior of ECAP-Ti was similar to that of CP-Ti in PCT, but Ti-Fe alloys were
observed to become more corrosive with increasing Fe content.
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Commercial pure Ti(CP-Ti)2 Ti-6Al-4Vd 722 Ti
FFEOE B AAHNPES 2o YAEANA 2
ot A4S Y o, 71741 A=7E Yol AR
of Agg wet®. 22U HI FAUF AT Y=
Aoz A2k whHo] A X=E T 1AL, equal channel angular
extrusion(ECAE)9} equal channel angular processing
(ECAPYI 93 Tio] ZA%= a7t Bagx oo,
B Ao AMEE AlEHE FehAF o3 vinAle]= A
AEE U=, CP-Tig ECAPE o) &3t Azt A
olu] ECAP ¥ A|H(ECAP-Ti)2] QA73=7} 630 MPa7t
A F7HE A& A

B Ao Tiel ECAP A3 ¥, 18] ECAP ¥
BA 2EWR 854S Fostr] st Ferl A7)
A Tie] mMEZA HelE dEs. B3 QA S8
ojrje] FAEANE SBFE A3l open circuit test
(OCT)$} polarization curve test (PCT)E A8}
ECAP# Fe 7te] &35 A73toich
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ol UrE‘rlH&’iE‘r E33) A %E ECAPE EE9] CP-TiE
2 F, 400°ColA EE it AlHE G o
3 FAH-L 48] HAA)E & BRE AIHLE XE 5mmX
A 1.5 mmz A2k, zhzke] AlHS #20002) SiC
AuiA R 71AA Anpgk &, AWEES E7] A8t 1 um
9] alumina 22 A AvE AASHT AIHES =
SHAA G T 40°CY dry ovendll X 6A17F B AFA]
Ztt. Etching&de 5% HF, 15% HNO;, 80%
distilled water®] Kroll's €9 ZAo® #Az3sld'V 30%
<t etchingdt § FH-g F33n7 (Nikon OPTIPHOT-
100)& ol&-3t] #&sisict.
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2.3 Corrosion test
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Table 1. Chemical composition of CP-Ti and Ti alloys
(Unit: wt%)

0] Fe N H C
CP-Ti 0.08 0.08 0.01 0.01 -
Ti-0.5Fe 0.07 0.53 0.005 - 0.005
Ti-2Fe 0.07 2.03 0.005 - 0.005
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g8 SBFAA] 3085t voltmeter® &7 315.0H, 2
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G61-869 we} A EAH O, -500 mVelA 500 mVe
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(a) CP-Ti

By L I

(b) ECAP-Ti
Fig. 1. Optical micrographs of CP-Ti and ECAP-Ti.

Table 2. Ion concentrations of human body fluid and simulated body fluid(SBF) (Unit: mM)
Na* K* Mg,* Ca* cr HCOy HPO,” SO,
body fluid 142.0 5.0 1.5 25 103.0 42 1.0 0.5
SBF 142.0 5.0 1.5 25 148.8 42 1.0 0.5
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Fig. 2. Optical micrograph of ECAP-Ti, annealed at 750°C.

(a) Ti-0.5Fe

(b) Ti-2Fe

Fig. 3. Optical Microstructures of Ti-0.5Fe and Ti-2Fe.
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Fig. 4. Potential curves of Ti and Ti alloys in SBF at 37+ 1°C.
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Fig. 5. Polarization curves of CP-Ti and ECAP-Ti in SBF at
37+1°C.
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Fig. 6. Polarization curves of CP-Ti and Ti-Fe alloys in SBF
at 37+£1°C.
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