
Zeitschrift: IABSE reports = Rapports AIPC = IVBH Berichte

Band: 79 (1998)

Artikel: Long term performance of anti-corrosion method using titanium clad
steel

Autor: Nakamura, Shunichi / Homma, Koji

DOI: https://doi.org/10.5169/seals-59869

Nutzungsbedingungen
Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich für deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veröffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanälen oder Webseiten ist nur
mit vorheriger Genehmigung der Rechteinhaber erlaubt. Mehr erfahren

Conditions d'utilisation
L'ETH Library est le fournisseur des revues numérisées. Elle ne détient aucun droit d'auteur sur les
revues et n'est pas responsable de leur contenu. En règle générale, les droits sont détenus par les
éditeurs ou les détenteurs de droits externes. La reproduction d'images dans des publications
imprimées ou en ligne ainsi que sur des canaux de médias sociaux ou des sites web n'est autorisée
qu'avec l'accord préalable des détenteurs des droits. En savoir plus

Terms of use
The ETH Library is the provider of the digitised journals. It does not own any copyrights to the journals
and is not responsible for their content. The rights usually lie with the publishers or the external rights
holders. Publishing images in print and online publications, as well as on social media channels or
websites, is only permitted with the prior consent of the rights holders. Find out more

Download PDF: 25.10.2025

ETH-Bibliothek Zürich, E-Periodica, https://www.e-periodica.ch

https://doi.org/10.5169/seals-59869
https://www.e-periodica.ch/digbib/terms?lang=de
https://www.e-periodica.ch/digbib/terms?lang=fr
https://www.e-periodica.ch/digbib/terms?lang=en


265

Long Term Performance of Anti-Corrosion Method
Using Titanium Clad Steel

Shunichi NAKAMURA
Dr Eng.
Tokai Univ.
Hiratuka, Japan

Koji HOMMA
Dr Eng.
Nippon Steel Corp., Steel Struct. Dev. Center
Futtsu, Chiba, Japan

Summary

A new anti-corrosion method using titanium clad steel plates has been developed and applied to
the splash and tidal zones of steel piers Titanium clad steel plates consist of 1 mm thick titanium
plates and 4 mm thick steel plates and are welded to the steel piers Steel pipes with diameter of
60cm using this anti-corrosion method have been tested and monitored in the actual manne
environment for the last five years The monitoring results show that no corrosion has been found
on the titanium clad plates and prove that the new method has sufficient long term durability

1. Structural forms of the new anti-corrosion method

It has been thought that titanium has excellent anti-corrosion resistance, but it is too expensive to
be used for the actual structure However, we have developed relatively inexpensive titanium clad
steel plates, invented a new anti-corrosion method for the splash and tidal zones of steel piers
using this material Titanium clad steel plates consist of 1mm thick titanium plates and 4mm thick
steel plates and are welded to the surface of steel piers by TIG welding Vanous expenments have
been carried out to investigate basic strength and behaviors of this new method, such as
mechanical strength of clad plates, electro-chemical effects of electrolytic corrosion, weldability
and pamtability on clad plates These tests have all shown satisfactory results This new method
has also shown economical competitiveness compared with other anti-corrosion methods for the
severe marine environment, and has therefore been adopted for the steel piers on the Trans-Tokyo
Bay Bndge(see fig 1, fig 2 and fig 3), one of the national projects in Japan We have watched
these actual steel piers since they were constructed three years ago, and at the same time we put
the test pipes, on which this new anti-corrosion method were applied, into the sea water and
monitored for the last five years to investigate the long term durability of this new system

2. A test on long term durability of the new method

Steel pipes with diameter of 60 cm using this anti-corrosion method have been tested in the actual
marine environment for the last five years (see fig 4) The behavior of these prototype
specimens have been monitored by observing the thickness change, the electrolytic potential, the
electric current from a sacrificial aluminum anode and the surface condition The steel pipe
specimens are covered with the titanium clad steel plates between 1 m above high water level and
1 m below low water level (The length is 4 m) Other than the titanium clad part, the steel pipes
in the atmosphere are protected by a heavy duty coating system using fluorocarbon resin and the
steel pipes in the sea water are protected by cathodic protection using aluminum anodes
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Fig. 1 Trans-Tokyo Bay Bridge Fig. 2 Steel pier of Trans- Fig. 3 Close-up of the titanium
Tokyo Bay Bridge clad part

Fig. 5 shows the cross section of titanium clad part after the exposure period. No thickness

reduction was observed not only in the titanium clad steel plates, but also in the steel pile
adjacent to the titanium clad steel plates(see fig.6). The countermeasures against electrolytic
corrosion were the heavy duty coating in the upper boundary in the atmosphere and the cathodic

protection using an aluminum anode in the lower boundary in the sea water. Fig.7 shows the

change of electric current from an aluminum anode. It was observed that the electric current

was settled and the cathodic protection of steel pipe with titanium clad worked successfully.

The monitoring results show that the titanium clad steel is perfectly healthy, and electrolytic
corrosion does not occur in both upper and lower boundary areas between the steel pipe and the

titanium clad part. Therefore, it was confirmed that the titanium clad showed an excellent anti-
corrosion property and that the countermeasures against electrolytic corrosion were effective

through the actual exposure test.

Fig. 5 Cross section ofspecimen
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