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Abstract: Manned deep-ocean submersible is the necessary equipment for searching resources in seabed and performing
benthonic tasks. The manned cabin is the key component of manned deep-ocean submersibles. It is necessary to develop
new materials with high strength/density ratio and enough plasticity in order to manufacture high performance manned cab-
in. Titanium alloys are very suitable as manned cabin materials because of their good properties. Domestic and internation-
al progress in research and application of cabin material is summarized; and the newly developed Ti6231 alloy is intro-
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duced in particular.
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Fig. 1 Structure of “Alvin” deep manned submersible
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F2 &4, mEMN. HEERIENT Table I Summary of manned deep-ocean submersibles and
Fig. 2 Comparison of toughness for Ti alloy, high cabin materials
strength steel and Al alloy Nation Name Depth/m Years  Cabin materials
U.S. A Alvin 4 000 1971 Ti-6211
N s o gny[ > Seaclifb 6 000 1981 Ti-6211
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Table 2 Properties of different cabin materials
. Elastic .
Materials Densn}i/? Ry,/MPa R,/MPa A% modulus Strength/P]enslty Application
g+ ecm” 2 /MPa-g™" +cm
Kg + mm
Titanium TC4 ELI 4.42 820 890 10 11 500 19.0 Flotative ball of “Aivin” , Cabin of
alloys “L AP 6500", Cabin of “Dragon”
6Al-2Nb- 4.49 685 785 12 12 000 15.0 Cabin of “Aivin”, cabin of “Seaclifb”
1Ta-0. 8Mo
Steel NS90 7.85 =880 about 980 - 21 000 11.5 2 000 m cabin
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Table 3 Manned deep-ocean submersible and cabin materials

in China
Name Depth/m Time Cabin materials
Submersible 600 1988 785 MPa Grade Steel
Dragon 7 000 2007 BT6 (TC4ELI)
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Table 4 Mechanical properties of TC4ELI and Ti6231 alloy

/ K./ Koo/ i Low cyclic fatigue
Size Position  Ryo/Mpa  R,/Mpa % 2% Ay . 1C oy 1SCC o Bendmog
KJ - m MPa + m"? MPa - m"? angle/(°)  _1 759 ~1.2%
38 TSQELI (] - 872 ~892 947 ~950 15 ~16 33 ~41 294 ~392 88.4 55.8 105(D=5t) 1000 5 000
- mm-
Ti6321,
30 — 48 mm!5] - 785 ~885 880 ~925 15~16 34 ~50 770 ~816 117 84 180(D=51t) 1034 5075
Ti6321 Surface 815 910 15 47 709
1
: ’ 130 - - - -
90mm ! Cental = 5 875 17 49 637
section
5 TI6321 15 TGABLURERX A 1L SEVIRIE, VANV

Table 5 Comparison of mechanical properties of Ti6231
and TC4ELI joints

TC4ELI7 -10] Ti6321 )
Methods EB TIG
R, /MPa 971 ~994 825 ~900
Ry ,/MPa 870 ~908 780 ~ 865
A/ % 10.7 ~14.3 11~13
a,/KJ + m?) 245 ~259 750 ~ 1 050
Bending angle/° 105(d =10 a) 90(d =8 a)
R,, (joint) /R ( base) 1 1
Kyo/MPa - m!'”? 90 ( TIG) 97.99 ~133.1
Kiscc/MPa « m'? 60 ~66.4(TIG)  72.34 ~102.3
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