7 — U RERITERDRGLRAE

A Systemized Exploration of the Development of Arc Welding Technology
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B Abstract

Welding, the fusing together of metals, has become a processing technology indispensable for the industrial products
of today. Many methods using electric energy have been developed to raise the localized temperature at the joint for
welding. Arc welding, in particular—using heat from an electric arc to fuse the base material—plays a major role in
various industrial fields. The electric arc used in arc welding was discovered in 1807. The application of welding
methods using this arc became full-fledged since electricity generators appeared in 1860, and most major arc welding
methods in use today were developed around 1950. Arc welding was introduced to Japan in 1914. In the 100 years
since, its arc welding technology has developed greatly, and Japan has established itself in recent years as a major
country leading the welding world globally.

This report outlines such arc welding technology, focusing on the course of its development in Japan, and is
organized as described below. Chapter 1 gives an overview of the theme of the report—welding technology—and where
it stands as processing technology, as well as the role played in it by arc welding. Chapter 2 is an overview of the arc
welding method, describing the characteristics of the welding arc and the principles and features of the major methods.

The main subject of this report starts in Chapter 3, laying out the course of development of processes in arc welding,
categorized by arc welding method. The arc welding methods featured include shielded metal arc welding, submerged
arc welding, Tungsten Inert Gas (TIG) welding, Metal Inert Gas (MIG) welding, Metal Active Gas (MAG) welding, and
pulsed MAG/MIG welding. Other arc welding featured are plasma arc welding, self-shielded arc welding, electrogas arc
welding, arc stud welding, as well as narrow-gap welding. Chapter 4 documents the course of development of welding
equipment and welding power supply used in arc welding, classified by period: the embryonic phase of the early
1900's, the pioneering phase of the mid-1900's, the progressive phase of the late 1900's, and the modern phase (since
1969). Chapter 5 describes the course of development of arc welding materials such as welding rods and welding wire,
and shield gases used in arc welding.

Chapter 6 is the conclusion of this report, and reiterates the course of development of arc welding technology
described in Chapters 3 to 5. The course of development of welding processes, welding power supplies, and welding
materials are each summarized in a flow chart. Issues currently facing arc welding technology are also outlined.
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