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PREFACE

Cast iron is essentially an iron-carbon alloy containing more than
2.14 wt% carbon. In fact, the term “cast iron” covers a very wide
range of cast alloys with different shapes of graphite and matrix
structures. Cast irons are usually divided into six basic types: gray
cast iron, malleable cast iron, compacted graphite cast iron, nodular
graphite cast iron, white cast iron and austenitic cast iron. Each type
of cast iron is subdivided into various grades according to their matrix
structure and mechanical properties.

Cast irons as engineering and structural materials have been used
widely in industries.

The three major areas of application of welding to cast irons are:

1. Repair of casting defects in the foundry. The annual
production of iron-castings now in China is about eight million matric
tons, 10%~ 15% of them have different casting defects and are
required to repair by welding. Welding saves a lot of iron-castings
and economizes on a great deal of money.

2. Repair of iron-castings that have become damaged or worn in
service. Different iron-castings that have become damaged or worn in
service can often be repaired by welding. These castings usually had
been machined and are expensive. The economic advantage of their
repairing becomes apparent.

3. Production of welded assemblies. Production of assemblies by
welding iron-castings to other iron-castings or to other metals offers

several advantages. It becomes a hot spot subject of concern to many
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people both in welding and casting communities.

Cast iron is considerably less weldable than low-carbon steel.
Cast iron contains much more carbon, silicon and impurities (S. P)
than does steel, with the result that cast iron is less ductile and tends
to form carbide and high-carbon martensite in the welded joints. Both
of these microstructures are very brittle and susceptible to cold
cracking. Impurity elements, such as sulphur and phosphorus,
obtained from the dilution of nickel-base weld by cast iron base metal
increase the hot-cracking susceptibility of the weld. How to improve
the joint strength of high-strength pearlitic and austempered cast iron
is also worthwhile topic to study.

The large volume of welding jobs in the repair of castings and
production of welded assemblies requires a continuous improvements
of welding technology and welding consumbles for this purpose. A
large number of research studies have been carried out to find high-
quality technology for the manual and mechanized welding of cast
iron. Many new welding consumables for cast iron have been
developed on the basis of research on welding metallurgy of cast iron.

In spite of the great importance of cast iron welding in
industries, until now there has been no book that comprehensively
and thoroughly deals with the welding metallurgy and technology of
cast iron. Since 1958 the author has engaged in research on welding
metallurgy and technology of cast iron and has achieved great
success. In writing this book the author not only mainly drew on his
own extensive experimental and research work,but also extracted the
essence of new advances on welding metallurgy and technology of cast
iron from international professional periodicals. This first book
devoted to the welding metallurgy and technology of cast iron is

hoped to fulfill the above-mentioned vital mission and to promote



further study and widespread application of cast iron welding.
The author welcomes suggestions and comments pertaining to

this book.

ZHOU ZHEN FENG
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