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Summary

Cavitation erosion tests of high tensile stainless steels for the Techno-Superliner (TSL-F) hulls
were carried out. The TSL-F is a new generation, high-speed, hybrid hydrofoil lift/buoyancy type
vessel. The hull structure consists of an upper hull, lower hull, hydrofoils and struts which connect the
upper hull to the lower hull and hydrofoils. A 13 Cr-5 Ni martensite, a 24 Cr-13 Ni austenite which is
produced by a new thermo-mechanical controlled rolling process (TMCP) and a 22 Cr-5 Ni dual-
phase stainless steel were examined, whose tensile strength ranged from 1078 MPa to 710 MPa, by three
methods; i. e, a vibratory method, a high speed fluid channel method and the test using a 1/6 scale sea
going test ship.

It became clear that these materials have better anti-cavitation erosion properties compared to other
conventionally used structural materials such as a mild/high-tensile steel and have the same properties
as 15-5 PH (precipitation hardening) stainless steel which is well known as a high tensile stainless
steel and that the vibratory method and the high speed fluid channel method gave the same characteris-
tics qualitatively. Finally, a rough estimation of the total life cavitation erosion of an actual TSL-F
was done by using these three test results.
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Fig.1 General layout of the TSL-F vessel

Table 1 Chemical composition and mechanical prop-
erties of the stainless steels examined
Chemxcal Composition{wt%) Mechanical Properties
Matenal Metal Structure " Tensile Strength Yield Strength | £l t)
c Cr Ni Mo ___J__wa 5 __(M.P_al- g or(\%ga Jon
13Cr-SNi(K) Martensite 0.02 | 12.98| 5.25 | 1.05 1078 960 2%
24Cr-13Ni(Y) Austenite 0.02 | 24.28|12.83 | 0.80 947 757 36
22Cr-5Ni{U) JAustenite+Femte | 0.02 | 22.35| 5.85 | 3.10 710 507 45
SUS304 Austerute %0.08 { 18~2018~10.5 - =520 2205 =240
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Table 2 Chemical composition and mechanical prop-
erties of the pure aluminium examined

Chemical Composition (wt%) Mechanicai Properties

Material Si Fe Cu Mn Mg n T Tensile Strength Elongation

(MPa) (%)

ATOS0P-H112 0.10 | 0.27 | 0.01 <0.01] <0.01 <0.01| 0.02 95.1 50
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Fig.2 Vibratory cavitation erosion testing device
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Fig.5 Test section channel (pure aluminium, 4 hours)

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

T?/X—N~94%—ﬂSbﬂ%@%ﬁWEﬁﬁxfyvxﬁw$vE%—VBVﬂﬂ—yayﬁﬁﬁﬁ3%

RECHLT Z0E (50 /v 1) LEHOEETERL -,
B, EALERE, KB (X7 L8 L&E
HBFLOEREMILET A0, BHAkE LI,
7z, REREERIL, M7 L S = ASBRE- DI A T 4 1S
fl, 27 >V ABDEETIE 286 R ~382 BEfETH b » B
BEE S CBIETE 2R L Lz,
FrETF—Yar#H=(P—P)/050V? (1)
I, BlEBREEISTOEN
Py RO BIRIRSE
o WEDEE
V : BERMART S COMEE
4.2 HERSR
Table 3 ICEMBO Y MEHKMEL Lirzu—Y g V&
B (T u—9 2 R/ OHEERT, KRBREIC &
BEMBOMMEOES L, MEOMTHEEEOBE L IIZ
HHELTWw3,

Table 3 Cavitation erosion volume loss ratio of the
materials obtained by the high-speed flow
channel testing

Material Erosion Volume Loss Ratio (Y = 1)
13Cr-5Ni (K) 435
24Cr-13Ni(Y) 1
22Cr-5Ni (U) 3.83
AT050P-H112 12000
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unit measure)
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Fig. 10 Test specimen for the 1/6 scale test ship
(Pure aluminium)
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