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Toward Securing the Highest Collision for Ships

Highly Ductile Steel Plate —NSafe-Hull —Debuts
as an Advanced Shipbuilding Plate.

Once a ship collides or grounds, its hull may rupture causing ecc 1tally serious damages.

In order to prevent such accidents, safety rules and measures have already
e.g., since 1992 with the implementation st on of double-hu
by the IMO (International Maritime Orga

Aiming to further e e
developed a highly ductile s
the impact of the collision can be
for the ship’s hull and it can prevent spreading the damz

e-Hull —NIPPON STEEL's agvance ce
ontributes to safer mai

~"'NSafe-Hull steel plates have been developed by novel concepts and advanced
technologies unique to NIPPON STEEL.

'Many ships -have alrea ly

adopted
High performance-is confirmed by
ship collision simulation.

NSafe-Hull has already been applied in the world’s first
shipbuilding application. It has been adopted by 12 vessels
so far, and the shipment volume exceeds 20,000 tons.
Collision simulations to confirm the applied effects of
NSafe-Hull were carried out at the National Maritime
Research Institute, Japan, which is the world-renowned
centre for its analysis technologies.
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Enhancing Ship Collision Safety while Maintaining Conventional Hull Structural Design and Shipbuilding Productivity
— NSafe-Hull

NIPPON STEEL Values Applicability of NSafe-Hull
to a Wide Variety of Ships.

In the field of medium and heavy steel plates for shipbuilding, NIPPON STEEL offers diverse kinds of high-performance
steel plates in addition to conventional plates. NSafe-Hull, among others, is the most-advanced shipbuilding plate. You
only need replacing conventional plates with NSafe-Hull to enhance ship collision safety —This is NIPPON STEEL's way

starting at the research and development stage. NSGP™-2
Because there are no changes in ship design and manufacturing technologies, NSafe-Hull can be applied in a wider . . ” .

) o ) . . . . . . . Corrosion occurring on ceiling parts of crude oil
range of shipbuilding. High quality Made-in-Japan steel plates can be applied with no considerable cost increase. Their o tanks can be reduced by using NSPG (NIPPON
applications will differentiate lead your precious products from others built by conventional shipbuilders. e db STEEL Green Protect)-2 steel. If this steel is applied

A in an unpainted state, shipbuilding and maintenance
T - NSGP™-1 i i costs can be reduced.

Pitting corrosion occurring in bottom plate | AT e
Study on ship collision has led to the development of
NSafe-Hull, a new plate that is suitable for a wider range
of applications, including cargo hold hull and fuel oil
tanks. NSafe-Hull's high ductility is achieved by the
original chemical composition design and crystaline
size-order microstructural control. Its workability
(shearing, bending, welding and painting) is
identical to those of conventional steels. The
safety and security only NSafe-Hull
provides is now available to users.
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Providing Made-in-Japan Reliability in Shipbuilding /‘ NS f H "
are-rmu

The Top Ship Brand with Evaluated Performance

The performances of NSafe-Hull havs been proved at the National Maritime Research Institute, Japan,
which is known as the the world-renowned centre for its ship collision analysis technologies. n

NSafe-Hull is the Made-in-Japan product that was developed in an integrated process extending , I
from R&D to production and is based on the sublime concept that hull ruptures should not occur even
in a collision. The application of NSafe-Hull will prove the high structural reliability and safety of ships
and will certainly improve the overall reputation of ships.

We are confident to say that ship design with NSafe-Hull will become the worldwide de facto
standard in shipbuilding.

The stated performance o

simulations at the National Mari

simulation results demonstrate that the

the inner hull of double-hull structure of a crue
NSafe-Hull in the case of the maximum strike spe

case of the bulk carrier with NSafe-Hull, si No rupture in inner hull

Penetrating rupture No penetrating rupture

that the penetration does not occur.i of double-hull structure

maximum speed of 5 knots. even in 12-knot collision

steel plate that can pre

environmental dar

Double-hull construction: No rupture in inner hull in 12-knot collision

Absorbed Energy by Struck Ship, Normarised Critical Striking Ship Speed for Penetration, Normarised Expected Advantages of Highly Ductile Steel Plate (NSafe-Hull) as Structural Members
30~ T Cargo hold single hull sections | Side shell plating Prevention of flooded cargo holds
Approximately 0 Approximately Hold frames Protection of cargo
. . Side longitudinal frames Prevention of penetration by loading machine grab impacts(l)
25k 3 times 2 times
’ Fuel oil tanks Side shell platings Prevention of oil spill
15 (top-side tank sections) Top-side tank bottom platings Prevention of penetration by loading machine grab impacts(l)
20F Fuel oil tank longitudinal bulkheads
Longitudinal stiffeners
15F 10F Fuel oil tanks Side shell platings Prevention of oil spill
(engine room) Fuel tank longitudinal bulkheads
1.0
0.5 Cargo hold hull sections Outer hull platings Prevention of oil spill
05 Outer hull longitudinal stiffeners
| | Cargo hold inner hull sections Inner hull platings Prevention of oil spill
0.0 0.0 ! ! Inner hull longitudinal stiffeners
Conventional steel plate NSafe-Hull Conventional steel plate NSafe-Hull
Fuel oil tank Hull platings Prevention of oil spill
(engine room) Fuel oil tank longitudinal bulkheads

Absorbed energy by struck ship, normalised by value of case with conventional steel. Critical striking ship speed for penetration, normalised by value of case with conventional steel.



