BTE OE1Y 4= 5% i A Vol. 7 No. 1

2018 4 1 H JOURNAL OF INTEGRATION TECHNOLOGY Jan. 2018
IREAR AL XS PR FE L TiO, AR EFETI =AY
A0

B

PRI R RE T B R AT I 518114)
P(p EREE BRI AT B Y 518055)

O N T NIORE A A ) BH A A AL R A ARG K (Titanium Dioxide Nanotubes, TNT) [E%1] )2
FIRSE, RSN T (10 #), kAR (13 um) #4880 Sokigk (135 nm) ,  FF% 9 5 FH
WAL (30 V Bt HL, BfIE 16 hy 6 h) FEPIFREREFE Bl & A ERGUKERESIZ . SAH. B
BE I RSN Ak A A2 SRR, R A N G ) SR RIS TNT FEZIJZ TR AR
By, WA T TNT FEFIZMTES, AR C . 2SR iR 17 P A E e TNT FESI)Z i
A SR RLARAL RE M TNT B2 J2 25/ A 1 1 AL BE

KEEIR MRS CHEMERGOKRE RS R BN AR
FESHES TG 156 EAFER A

Influence of Grain Refinement of Ti Substrates on TiO, Nanotube Arrays
Fabricated Through Anodization

HU Nan"* FU Jinyu'

'( China Morefound Technology Ltd., Shenzhen 518114, China)
*( Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences, Shenzhen 518055, China )

Abstract To more accurately control the morphologies of self-assembled layers of titanium dioxide nanotubes
(TNT), 10 turns of high pressure torsion (HPT) was applied to pure titanium to refine the grain size from 13 um
to 135 nm and then two-step electrochemical anodization (30 V, DC, 16 and 6 h) was used to produce TNT layers
on these two substrates. Optical microscopy, transmission electron microscopy, scanning electron microscopy
and wettability testing showed that grain refinement induced by HPT processing leads to thicker TNT layers with
more homogeneous diameters, changed surface morphology and increased aqueous contact angle. The reason
why two-step anodization increased the quality of anodized TNT layers and the underlying mechanism for how

refined grain size influenced the morphologies and wettability of TNT layers were discussed.
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Fig. 1 Schematic of high pressure torsion processing
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Fig. 2 Grain microstructures of the coarse-grained and the high pressure torsion sample
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Fig.3 Scanning electron microscopy images of the side views of TNT layers on Ti samples
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Fig. 4 Scanning electron microscopy images of the top views of TN'Ts produced in one-step and two-step anodization and the

contact angles of the latter
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Fig. 5 The j-f curve for the CG and high pressure torsion samples with different grain sizes
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Fig. 6 Schematic of one-step and two-step anodization
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