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Studies on new surface modification and application of titanium

Qi Pei-yi' » Chen Jun?, Dong Han-shan®, Kuang Min?
(1. Jinyi New Materials Technology (Guangzhou) Co. Ltd. ,Guangzhou 510730,China;2. Guangzhou Research In-
stitute of Non-ferrous Metals , Guangzhou 510650,China;3. School of Metallurgy and Materials, The University
of Birmingham, Birmingham B15 2TT, UK)

Abstract: A novel,cost-effective and environment-friendly surface modification technique,namely promoted
thermal oxidation (PTQ), has successfully been developed, which can dramatically enhance corrosion and
wear resistance of titanium. Investigations on both wear and corrosion resistance have been carried out by
anti-scuffing , immersion and salt spray tests. The PTO treatment can drastically enhance the anti-scuffing
capacity of titanium by three orders of magnitude over that of the untreated material. Corrosion rate of the
untreated titanium in boiling 5% HCI solution was 0. 932 mg/cm? » h, whereas no corrosion weight loss
was detected for the PTO-treated material. The lifetime of the protective surface layer of the PTO-treated
titanium in boiling 20% HCI solution is about 40 times that of the PN-treated titanium. Characterisation of
the PTO-treated surface layers,and surface morphology of the corroded samples was performed using scan-
ning electron microscopy (SEM).
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