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Alloy and Its Applications in Ships

CHANG Hui', WANG Xiangdong®, ZHOU Lian'"
(1. Nanjing Tech University, Nanjing 210009, China)
(2. China Nonferrous Metals Industry Association Titanium Zirconium & Hafnium Branch, Beijing 100814, China)
(3. Northwest Institute for Non-Ferrous Metal Research, Xi’an 710016, China)

Abstract: As a lightweight, high strength, excellent corrosion resistance structural materials, titanium can significantly
improve the technical and tactical performance of ships equipment, and enhance life-time security capabilities. Currently,
titanium alloy and its manufacture technologies for ships utilization are mainly concentrated in Russia, the United States,
France, Japan, China etc. Russia, the United States and France have made remarkable progress known in titanium re-
search and applications for warships, and Japan is well known by titanium applications in civil ships. Literature shows that
titanium and titanium alloys are mainly used for shell, heat exchanger, condensers, nuclear reactors shell as well as piping
systems. Titanium and titanium alloy used for ships will continue to expand in the future, and some new advanced proces-
ses and technologies will be paid much more attention in order to reduce the cost of titanium parts manufacturing. In recent
years, Chinese titanium industry has made a great development, and titanium manufacture processes and forming technolo-
gies as well as its equipment levels have greatly improved, and also the cost of titanium alloy has dropped to historic lowest
point, that provides the massive application of titanium alloy in ship with a great opportunity. We should pay sufficient at-
tentions to research and development of titanium alloy, which was called “Marine Metal” , and try to give a strong support
to the safety, reliability and security of the ships during its whole life.
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Table 1 Comparison of corrosion rates of several marine metallic

materials in the flowing seawater(mm/a)

Velocity of flow/m - s~ 1Cr18Ni9 LF2 B30 TC4
3.0 0.029 0.008 0.011 0
7.5 0.033 0.066 0.027 0
11 0.070 0.260 0.058 0

x2 LMMMASEMEIERILFLEERNT L
Table 2 Comparison of yield-tensile ratio and specific strength of

several marine metallic materials

Materials R, /MPa R, ,/MPa R, /R, p/g-cm™® Rya/p
P2 206 60 0.29 8.93  6.72
B10 290 140 0.48 8.91  15.7
&aﬁjﬁj%ifml 750 400 0.53 7.8 51.3
TA2 440 320 0.73 4.5 71.1
TA24 730 630 0. 86 4.5 140
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Table 3 Attack resistance properties of several marine alloys

Brand Impact resistance/m « s~
Ti Gr. 9 0.24
Ti Gr.2 0.16
Inconel 625 0.14
Monel 400 0. 06
316SS 0.05
70/30 CuNi 0.04
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Fig. 1 Photo of“Papa” nuclear submarine produced

by Fore-Soviet
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B2 RFE A MBI (LCS) EHATURAL T HlHEUY
JE 1% B (B Titanium Fabrication Corp. {3 )
Fig. 2 Photo of main gas turbine exhausting ducts made by tita-

nium in Freedom-LCS of U. S. Navy
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Table 4 Several marine titanium alloy creatively developed in our country and its performance indexes

Trademark Nominal composition R,,/MPa R, 2/MPa A/ % 7/ % Kyo/MPa - m'?
TA22(Ti-31) Ti-3Al-1Mo - 1.4Zr - 0. 8Ni 637 490 18 35 -
TA23(Ti-70) Ti-2.5A1-27r - 1Fe 700 600 20 -
TA24(Ti-175) Ti -3Al -2Mo -2Zr 730 630 13 25 -
TA31(Ti-80) Ti —6Al -3Nb -2Zr — 1Mo 900 818 13 36 -

Ti91 Ti-3Al-1V -1Zr-1Fe 700 660 20 35 -
Ti - B19 Ti-3Al-5Mo -5V -4Cr -2Zr 1 250 1 150 6 20 >70
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BEBA I T AR OBRHAM (4h12 600 mm, EEJE
20 ~30 mm, KPEERTF 15 m) Ti £ 80 090 T A= 5
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