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Abstract

O Titanium is a suitable material for hull structures because of its high specific strength and high corrosion
resistance in marine environment. Recently titanium was used for the structural members of a fishing boat,
because its structural standard is not strict. However, there is no application of titanium for merchant and
government ships. Additionally, there is little research concerned with the buckling strength or the fatigue
strength of titanium.

By the way, aluminium alloy is applied for new types of light weighted high-speed ships. There have been
much outcome about the strength of aluminium alloy, and authors also studied experimentally the buckling
strength of pi-sections and hollow sections. As a result, it was turned out that the buckling strength of the
stiffened plates made of aluminium alloy was reduced by the formation of the softened zone by welding.

In this study, it is a purpose to confirm the advantage of application of titanium for the hull structures.
Therefore, the buckling strength of titanium stiffened plates and the distribution of the residual stress of deck
plate and stiffeners were studied experimentally.

Four types of stiffened plate model with three spans and three bays were provided for compressive collapse
tests. As a basis of the test results, the simplified analysis for evaluating the ultimate strength was suggested.

All the models collapsed in overall bucking mode. That is, the torsional rigidity of stiffeners was excess and the
ratio of rigidity between deck plates and stiffeners were not appropriate. If the ratio of rigidity is more effective,
the increase of the ultimate compressive stress is expected. Moreover, the ultimate strength from the buckling
tests was in good agreement with that of the simplified analyses and the FEM analyses.

According to the results above mentioned, the maximum compressive stress of titanium stiffened plates is
much higher than that of aluminium alloys and the superiority of titanium was shown.
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Table 1 ggobobogo
0.2% offset Tensile Young's Elongation
strength strength Modulus (Dg/ ) Material
(MPa) (MPa) (GPa) °
Model | Panel| Rib [Panel| Rib |Panel| Rib |Panel| Rib |Panel| Rib
Cl 405 | — | 473 | — | 131 — | 240 | —
T-1 J J
L] 330 | 302 | 495 | 453 | 115 | 116 | 26.5 | 29.0
Cl 405 | — | 473 | — | 131 — | 240 | —
T-2 J J
L| 330 | 287 | 495 | 360 | 115 | 105 | 26.5 | 32.8
Cl 430 | — | 506 | — | 129 — |196]| —
T-3 Al J

L| 346 | 302 | 499 | 453 | 114 | 116 | 24.8 | 29.0

Cl 345 | — | 398 | — | 1156| — |266| —

L| 283 | 279 | 425 | 420 | 103 | 109 | 26.7 | 26.6

C : Vertical to Rolling Direction L : Rolling Direction

J: JIS H4600 TP340H A1 :ASTM B265-99 Grade2 A2 : ASTM B265-95A Grade2
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Table2 OOOOOOOO

Maximum Load M;)t(rlrensusm
Py (kN) Po.2 (kN) oy (MPa)
T-1 980 1530 0.641 204
T-2 966 1090 0.886 190
T-3 > 1220 1850 > 0.659 > 218
T-4 831 1190 0.698 196
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0.2%0Offset | Tensile

Strength Strength

(MPa) (MPa)
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A5083P H321| 215 295 | 305 385
JIS H4100

AGNO1S T5 205 245

JIS H4600 2 215 340 510
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unit MPa
CEA 0ooooooon
. ; Present
ammthMmmw|:g$ﬁ ethod Maximum oad () | o] -
stress Py Po.2 ]
stress
T-1 204 210 214 215 Pi Section-1-1 1050 0.625 126
1670
T-2 190 202 210 209 Pi Section-1-2 1070 0.638 128
T3 | >218 227 237 235 Pi Section-2 918 1330 | 0.690 132
T-4 196 197 196 178 oreribed Panel a1 1042 0558 13
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