KOBELCO ... ...
WELDING

The KOBELCO Arc: Energy that Strengthens the World



] Products Spotlight

FAMILIARC [D\W-4] OO
FAMILIARC [V[D-200)E

Unsurpassed Flux-Cored Wires
in E- and EH-Grade Steel Hulls

Grade E mild steel and Grade EH high strength
steel are engineered to possess low-temperature
notch toughness (27-41 Joules min. at —40°C) for
specific applications in ship hulls in accordance
with the rules of the ship classification societies
(AB, LR, NV, BV, and NK). In the unlikely event
that a brittle crack occurs in a ship hull during a
rough voyage, the grade-E and grade-EH steel
components are expected to arrest the crack,
thereby preventing the hull from fracturing. There-
fore, these special steels are required to be welded
with Grade-3 welding consumables including DW-
100E and MX-200E that are introduced here.

DW-100E for positional welding

DW-100E, a rutile type flux-cored wire (FCW), is
classified as E71T-9C in accordance with AWS
A5.20. In addition, this wire can fulfill the ship
class impact toughness requirements: 34 Joules
min. at —20°C in vertical-up welding and 47 Joules
min. at —20°C in other welding positions. The
Charpy impact absorbed energy of the weld metal
varies depending on the welding position and the
location from which the impact test specimen is
taken; nevertheless, any of the impact test results
satisfies the ship class requirements for Grade-3
wires in all position welding (Figure 1). DW-100E
(1.2 mm@) can be used in all positions (flat, hori-
zontal, vertical up, vertical down, and overhead)
with a welding current in the 200-250A range
without the need of readjusting the welding current
as the welding position changes.
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Figure 1: Absorbed energy obtained in Charpy impact testing
of weld joints (Wire: DW-100E, 1.2mmg; Base metal:
SM490A, 25mm thick., single-V groove; Welding current: 180-
280A; Arc voltage: 24-30V; Shielding gas: 100%CO2; Welding
position: flat, horizontal, vertical up; Backing: FB-B3).

MX-200E for fillet welding

MX-200E, a metal type FCW, is classified as
E70T-9C in conformity with AWS A5.20. In addi-
tion, this wire can meet the ship class impact
toughness requirement for Grade-3 wires: 47
Joules min. at —20°C. Furthermore, MX-200E
excels in the resistance to porosity on primer-
painted steel plates and produces high-quality fillet
weld beads with regular ripples, even fillet legs,
and smooth surfaces in flat and horizontal fillet
welding as shown in Figure 2.

Figure 2: Bead appearance and macrostructure of MX-200E fillet weld made on inorganic-zinc-primer-coated steel fillet joint.
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Persistent Challenges in Al I ITe
CONTENTS

Research and Development

Half a year has elapsed since the year 2008 started. During this period, such

events as the sub-prime loan problem that | referred to in the last issue, the FAMILIARC
skyrocketing prices and tight supply of iron ore, crude oil and other raw DWEIIO0E
materials, and the big fluctuations in currency rates worldwide brought FAMILIARC
about by the depreciation of the US dollar, have put the industrial world WD E200) =

onto a knife-edge.
P1

High quality flux-cored
Though demand for steel products continues to rise in such industries as wires for E- and EH-grade
shipbuilding, machinery construction, and energy exploitation, new man- steel hulls.
agement problems are popping up such as price hikes and difficulties in
procuring raw materials. Rising prices and tightening supplies of iron ore
and metallurgical coal are global, and the limits to high prices can neither
be predicted nor countered by ever-continuing efforts of cost reduction.
Such being the situation, we are once again reluctantly compelled to revise
prices of our products in order to continue stable supply to our precious )
customers. | really hope that you will understand and extend your coopera- 3.7

tion to us. Shipbuilding increasingly
demands high-efficient
welding processes

Besides fulfilling our responsibility of ensuring stable supply, we are
engaged in research and development day in day out to live up to the expec-
tation of our customers and to contribute to development of the industrial
world by working out solutions to welding tasks to improve the production
processes of customers. We have participated in both the Japan Interna-
tional Welding Show in Osaka in April and the Beijing-Essen Welding Fair
in China in May, this year. Next year, a quadrennial international trade fair,
the Essen Welding Fair, will be held, which will provide the best opportu- _

nities for us to exhibit our newest developments in welding processes, ZL‘;{J‘;‘;‘;’I‘F‘]’TQ’;ZVquS
machines, and materials. Please do visit our booth in the next big chance to ties in shipbuilding?
acquaint yourself with our newest technologies and enhance your confi-
dence in KOBELCO and your own business. We look forward to being
honored with your continued patronage.

FAMILIARC
TRUSTARC
Toshiyuki Okuzumi PREMIARC
General Manager
International Operations Dept.
Welding Company P9-10
Kobe Steel, Ltd. New product designation
system
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Welding innovation driven by
the boom in shipbuilding

The global shipbuilding industry has experienced
both peaks and troughs in ship orders and comple-
tions over the last five decades. The first peak in
ship completions (approx. 34 million tons) was
seen in about 1975. However, the second oil crisis
of 1979 triggered the inflation of oil prices that
caused the sagging of the worldwide economy and
led to a rapid drop (40% of the peak) in ship com-
pletions. Since then, production remained low
from 1979 to 1988. After hitting bottom in 1988,
the industry has seen ever-increasing demand for
container ships, bulkers, and oil tankers, driven by
economic globalization and the consequent
increase in marine freight, with dramatic comple-
tion records of over 52 and 56 million tons in 2006
and 2007, respectively [Ref. 1].

With the high speed growth in ship demands, ship-
yards worldwide, but particularly in Japan, Korea
and China, have enhanced their shipbuilding
capacities. In support of this trend, the rationaliza-
tion of welding processes, which represent approx-
imately 25-28% of all operations [Ref. 2], has been
a key factor. The shipyards have improved welding
efficiency by employing welding processes that
enable quicker work flows, faster travel speeds,
and less labor. Figure 1 shows how consumption
ratios of welding consumables have changed in a
number of welding processes used in Japanese
shipyards. This diagram demonstrates that innova-
tion in the welding process has featured “semiauto-
matic processes,” “mechanized processes,” and
“robotic processes,” as substitute for traditional
shielded metal arc welding to improve the compet-
itiveness of the shipyards.
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Figure 1: Changes in filler metal consumption ratios for indi-
vidual welding processes used by the shipyards of Japan
(VD: vertical downward position) [Ref. 3].

One-sided SAW: reducing downtime
in the panel line

Automated welding for shipbuilding in Japan
began with the submerged arc welding (SAW) pro-
cess in 1950, which has remained vital in long
welding joints of thick plates ever since. For
instance, one-sided SAW practiced by the leading
shipyards in 1963 eliminated the downtime associ-
ated with turning over the work for welding the
backside after welding the face. To meet the
demand for more reliable one-sided SAW, Kobe
Steel developed the FCB (Flux Copper Backing)
and RF (Resin Flux) processes in 1964.

Figure 2 shows the principles of FCB and RF pro-
cesses. In FCB welding, an air hose is used to put
pressure on a solid copper backing plate so that the
reverse side of the joint can maintain contact with
the backing flux to form a consistent penetration
bead. The RF process also employs an air hose to
put pressure on the reverse side of the joint, but it
uses a special backing flux (RF-1) with thermoset-
ting resin that is supported by the underlaying flux
put on the flux bag to form the penetration bead.
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