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Research on Fabrication Procedure of Spherical Pressure Hull Made
from Titanium Alloy for Deep Submergence Research
Vehicle (2 nd Report)

by Michimasa Endo, Member Kimio Yokota, Member
Ryoichiro Sasano, Member Tsutomu Toyohara, Member
Genta Takano, Member Ken-ichi Yasui

Takashi Nishimura

Summary

Following “Shinkai 2000”, as Japanese deep research project, a 6000 m class deep sub-
mergence research vehicle is under planning. For the research vehicle of this class, from
the maneuverability and operationability, of utmost importance is the reduction of weight.
As for a pressure hull, which houses crew members, the authors have carried out a series
of research for the application of titanium alloy (Ti-6 Al-4 V ELI) considering the strength-
weight ratio, and anti-corrosion capability against sea water. In the 1st report, the authors
have made a full scale model of the pressure hull of Ti-6 Al-4V ELI for the 6000 m class
submersible to establish the manufacturing procedure. In this report, by disassembling the
model, the authors have investigated the material characteristics for the application of a deep
submergence research vehicle. The research covered the fields of mechanical properties,
fracture toughness, fatigue strength, stress corrosion cracking, hardness distribution, micro—
structure, and residual stress. As a result, 6 Al-4V titanium alloy was.confirmed to be

one of the most effective material for the pressure hull of a deep submergence research
vehicle.
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Fig.1 Full Scale Model of Pressure Hull
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Fig.2 Fabrication Process
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Fig.18 Distribution of Residual Stress
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Fig.19 Distribution of Residual Stress
(Equator Joint)
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Fig.20 Distribution of Residual Stress
(Insert Joint)
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Fig.17 Micro Structure (Equator Joint)
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