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Study on buoyancy material by engineering ceramics
Yusuke YANO™ *  Shinich TAKAGAWA *?

Engineering Ceramics has been a candidate material for deep-sea pressure vessels because of its light density and
large compressive strength. A plan had also been prepared to install ceramic macro-spheres in syntactic foam made of
glass-microballoon in order to lessen its specific gravity and to enlarge its pressure capability. However, ceramic is a
brittle material and may suffer from chain reaction of implosion by any failure.

The main purpose of this study is to establish the methodology of fabricating the deep-sea ceramic pressure vessels,
and the first step of this study is to apply the ceramic pressure spherical vessel to deep-sea buoyancy module. So, hemi-
spheres of test samples were fabricated and their shapes were minutely measured using simple dial-gauges in order to
confirm their reliabilities to retard the chain reactions. The measured results showed that the spherical irregularities
were very much improved compared with the samples of ab. 20 years ago.
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Table1 Physical properties of aluminaand other ceramics (Reference values)

TNV | pALEFE | #®EFR | Yvaz=T

(Al203) (SiC) (SisNy) (Zr02)
R [g/cm?] 38 3.16 32 6.0
3T HREE [MPa) 310 450 610 1000
JEAi B8 [MPa] 2160 3820 5690
Y v 7% [GPal 360 440 290 200
K7V Ui 0.23 0.17 0.28 031
WESER VA [MPam'/?] 3~4 2~3 5 4~5
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Fig. 1 Conception diagram of buoyancy material by ceramics
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Table 3 Gauged sphericity of ceramic hemispheres
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Table4 Gauged thickness of ceramic hemispheres
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Fig. 9 Contour line of thickness of Prototype Hemisphere '03
(1.5mm-N)
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Fig. 10 Contour line of thickness of Prototype Hemisphere '03
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Fig. 11 Contour line of thickness of Prototype Hemisphere '85
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