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which has high welding efficiency, has been applied, and 
the heat inputs in these welding reach ultra-high level 
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2.2 New Anti-Corrosion Steel for Crude Oil 
Tankers “NAC5”

As illustrated in Fig. 3, the area under the upper deck 
in crude oil tankers is exposed to mixed atmosphere of 
exhaust gas and H2S volatilized from the crude oil. As 
this area is also subject to cyclic condensation and evap-
oration of sulfur during day and night, a type of corro-
sion peculiar to the under deck area, called “vapor space 
corrosion”, occurs. The average corrosion rate in vapor 
space is about 0.1 mm/y. However, considering the life 
of a crude oil tanker to be approximately 20 years, the 
possibility of deck plate replacement increases. Without 
replacement of deck plate which cost is very expensive, 
the resulting ship reliability may be lower. 

JFE Steel developed a new anti-corrosion steel for 
crude oil tankers, NAC5 (New Anti-Corrosion No.5) 
that can extend the service life of deck plates by approx-
imately 5 years, with the use of ship primer. NAC5 also 
has excellnt weldability, which is an essential property 
in shipbuilding materials. JFE Steel produces YS235–
355 N/mm2 class NAC5 plates and shapes in A and D 
grade.

Figure 4 shows a cyclic corrosion test results simu-
lating the corrosion environment under the upper deck 
plate with NAC5 and conventional steel without shop 
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2.4 Clad Steel for Chemical Tankers

Clad steel is a type of composite steel plate in which 
stainless steel plates or other material (called cladding or 
clad material) is bonded to one or both sides of a carbon 
steel or low alloy steel plate (base material). Accord-
ingly, while clad plates possess the strength required 
in structural members (function of base material), they 
simultaneously have corrosion resistance or other func-
tions (function of cladding), and are therefore a high 
performance material with properties which would be 
difficult to realize in a single material.

Recent years have seen an increasing number of cases 
in which stainless clad plates were used as hull mate-
rial for chemical tankers (Fig. 11). The cladding (stain-
less steel) of stainless clad plates for chemical tankers is 
required to provide corrosion resistance against numer-
ous kinds of chemical cargos, while the base material 
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3. Steel Pipes

3.1 Cargo Oil Pipe for Crude Oil Tankers 
“JFE-MARINE-COP”

Because the onboard piping of oil tankers which is 
used to load and unload crude oil and seawater, called 
cargo oil pipes, is exposed to a seawater environment 
containing crude oil on both the outer and inner sur-
faces, painted 400 MPa class steel pipes (STPY 400) or 
Cr-added cast iron pipes are normally used. Moreover, 
in addition of resistance to seawater corrosion, cargo oil 
pipes must also have corrosion wear resistance. For this 
application, the company developed and brings to mar-
ket a seawater-resistant pipe, JFE-MARINE-COP, which 
has both the equivallent weldability of 400 MPa steel 
pipe and the corrosion resistance and corrosion wear 
resistance of cast iron. The following describes the fea-
tures and service performance of JFE-MARINE-COP.

3.2 Features of JFE-MARINE-COP

Table 6 shows the chemical composition and manu-
facturing process of JFE-MARINE-COP. Cu, Ni, and Cr 
are added to improve seawater corrosion resistance, and 
Ca is added to prevent preferential corrosion of welds. 
In the manufacturing process, controlled rolling and JFE 
Steel’s on-line accelerated cooling device, Super-OLAC, 
are applied to secure a homogeneous bainite structure.

The corrosion rate in artificial seawater at 50°C tends 
to decrease as Cr addition is increased. As shown in 
Fig. 12, JFE-MARINE-COP with 1% Cr addition shows 
a corrosion rate of around 50% that of 400 MPa class 






