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FEATURE : Materials for Ships, Buildings and Bridges
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Titanium for Buildings

Takashi YashikiOl Dr. Yoshiyuki MiyamotoO Yoshitaka Yamamoto Akio Okamotoll Eiichiro Yoshikawa

d

More than 20 years have passed since titanium materials were firstly used in the building field. At present,
about 150-200 tons per year are used in Japan. Kobe Steel has continued to study building titanium. As a
result, new high performance titanium materials were developed. This paper introduces the actual
applications of these titanium in the building field, and their special properties and advantages.
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Table 1 Applications of titanium to building and construction
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Photo 1 Kobe Municipal Suma Aquarium / titanium roofing
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Photo 2 Kashima Shinto Shrine / titanium big sacred arch
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Spray (1710 concentration of artificial seawater)

~ Dry (600, 0600 RH, 30min)
- Wet (400, 950 RH, 60min), total 400 cycles
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Photo 3 Appearance of titanium and various stainless steels after
combined cycle corrosion test
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Photo 4 Appearance of pocket wave 7 roll formed titanium sheets
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Fig. 1 Relationship between the magnitude of poket wave (Hp) and
grain size (d)
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Fig. 2 Effect of grain size on actual stress-strain curves
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Fig. 3 Relationship among grain size, gloss and peak count Pc

ggooooboobooobobooboobbooobg
goobobooooboumdOobobOooooooOO
gobogooboobooboobooboo pPecOdnO
goboboooboboobogo pc0bbooogDnDO
goobobobooooooobooboboboooo
gboobobobooooooooboboboooo
gobobobboooooobbobooooosoeg4odmo
0500600 MO0O70080000 30000000 500
goobobobobosgoooobooobobos3on
gooooooooooboooooooooooo
Jsgposoogsoioooooooog
goobobobooooooooboboboboo
goboobooobooboobbooboobboobd
gobobooobooboobbooboobboobd
25pm000000C00O0OCOO0O0O0O0O00O0O000
goboogoobooboobbooboobboobdg
goboooobooboobobooboobboobg
good

3BOOOOOODOOO
goooooboobooobobuooboobbooobg
gooooobooboobobooboobobooobg
goobobobooooooobooboboboobooo

o055 ODO0obOobOoboobDOooDoooooobobobo
Photo 5 Appearance of pure titanium plates manufactured by
continuous annealing and pickling line
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Sputter rate : about 50A/min
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Fig. 4 AES depth profiles of the surface oxide films on AP material
and VA material
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Fig. 5 Stain removal mechanism on the hydrophilic surface
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Top coating layer

Primer coating layer

Titanium substrate
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Fig. 6 Schematic structure of developed anti-contamination water
glass coating system made up by two-layer structure

Xenon | Rainfall | Temperature | Humidity | Period
lamp @) @) (min)
Step 1 on off 63 50 40
Leycle Step 2 on on 28 95 20
Step 3 on off 63 50 60
Step 4 off on 28 95 60

100 cycles (total 300hr) correspond to weathering test for 1 year.
This test method conforms to JASO-M351-98.
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Fig. 7 Results of accelerated weathering test of developed two
layer anti-corrosion water glass casting on AP titanium, AP
titanium and VA titanium
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