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Latest Advances in Welding Technologies and Prospect in Future
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Abstract

Demands for properties of materials used in structures include many things such as strength, tough-
ness, fatigue property, corrosion resistance and heat resistance, and these become to be higher level. On
the other hand, demands for welding technologies become to be severe with these demands for proper-
ties, and these are wide variety such as high efficiencies, high qualities, many functions, labor saving and
low cost. In this chapter, recent steels and titanium corresponded to these needs, and its welding tech-
nologies were described. At first, needs and development tendency in the fields of plates, sheets, pipes,
stainless steels and titanium, and the examples of developed materials were described. Next, representa-
tive welding technologies in the fields of ship buildings, buildings, bridges, automobiles, home appli-
ances, machines for building, tanks, pressure vessels, pipelines and power plants were described. Prob-
lems in the field of welding technologies are very wide, for example, application of newly developed
steels in customers, stable operation of welding lines in steel works and welding procedures in the field of
engineering. Further development is needed continuously in the field of welding.
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Needs, demands for properties in each industry field and examples of developed steels

Industry fields Needs, Back grounds

Demands for properties

Examples of developed steels

Ship building Liquefied gas carrier ship
Container ship

Corrosion resistance for crude oil carrier

HAZ toughness

Arrest property

High heat input weldability
High tensile strength

Small distortion

High efficient fabrication
Corrosion resistance
Fatigue strength

Low temperature steels for LPG, LNG
tanks

Heavy plates by erectorgas welding for
container ship

High arrest steel

New corrosion resistant steels

High corrosion resistant SUS for chemi-
cal tanker

Architectures and Skyscraper

its materials Brittle failure resistance
Fire resistance

Corrosion resistance for building steel sheet

High strength

High heat input

High efficient welding fabrication
High toughness

Fire resistance

High corrosion resistance

Low YR 490 to 780 MPa steels

High HAZ toughness - high strength steels
for high heat input welding

Fire resistant 400-490 MPa class steels,
Super Dyma

Bridges Reduction of construction cost High efficient welding fabrication BHS steels
Reduction of life cycle cost Corrosion resistance Titanium-clad steel
Fatigue strength Ni type weathering steel
Automobiles Reduction of environmental load materials Lead-less Sn-Zn alloy coated steel sheet for fuel tank
Weight reduction High strength Aluminum coated steel sheet for fuel tank

Improvement of stiffness
Improvement of safety in crashing

High strength steel sheet

Home appliances Reduction of environmental load materials

Hexa valent chromium-less

Coated steel sheet with chromate-free

Reduce in cost by process abbreviation Appearance treatment layer
Design Prepainted steel sheet
Construction and Reduction in weight Higher strength HT950 steel for crane

industrial machinery Longer operating life

Wear resistance

Wear resistance steels

Boiler High temperature operation

Pressure bessels High pressure operation

Higher strength
High efficient welding fabrication
Creep resistance

Advanced 2.25Cr-1Mo steel

Tanks Growth in size Higher strength Steels for combination tanker of LPG and
Lowering temperature Corrosion resistance liquid ammonia 9%Ni thick plates
High corrosion resistant SUS steel
Pipe lines High pressure operation Higher strength X-100, X-120 steel pipes
Operation at arctic region Low temperature toughness High HAZ toughness-high strength thick
Corrosion resistance Sour gas resistance line pipes
Sour gas resistant steel pipes
Penstocks Growth in size High strength HT950 steel plate
Reliability

High efficient welding fabrication

Offshore structures Growth in size

Operation at arctic region

High strength
High efficient welding fabrication
Low temperature toughness

YP460, 500 MPa steels
YP355, 420 MPa steels for arctic use
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Large embrittlement zone

S

High heat input SAW

1

BEOS

High heat input and

Softened narrow gap welding

zone

Coarse grained
zone

Coarse grained +
heated at dual phase
temperature

One pass welding by SAW, ESW, EGW
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High efficiency welding and the embrittlement zone
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(a) Tailored blank component

(b) Hydroforming component

2 TBEB& & HFERSRD—HI
Example of Tailored blank and Hydroforming component
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