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Abstract

Modern technology have great demands on the materials. They must be
multifunctional and inexpensive, technological in processing and long-lasting in
operations. Today, no foundry construction material can be compared to high-
strength spherical cast iron in terms of the variety of technological applications
and the subsequent use of details made from it in terms of economic
characteristics. This universal construction material possesses good mechanical
properties, which makes it indispensable in the production of responsible details
working under certain conditions. Isothermally hardened high-strength cast iron
is a new class of construction materials.

At present, the volume of production of bainitic cast iron in the world does
not exceed tens of millions of tons. These cast irons are characterized by the lowest
costs in terms of tensile strengths among existing metal construction materials.
Isothermally hardened spherical cast irons are characterized by the unique
combination of physical and mechanical and operational properties, which makes
it indispensable for the production of teeth, crankshafts and other heavily loaded
and responsible details.

This material is used in practically all fields of mechanical engineering.
Details made of bainitic cast iron are characterized by high performance properties
compared to steel based, which is due to the low modulus of elasticity and
coefficient of friction, high crack resistance and abrasive wear-resistance, noise
and vibration damping, reduced mass. The maximum approximation of the cast
details to the finished part shape reduces its value by up to 30%. The metal
utilization rate at this time increases from 25-45% to 60-67%. Due to its high
mechanical and operational properties, bainitic cast iron is a promising and
inexpensive material that can replace other types of cast iron, as well as non-
alloyed and low-alloyed high-strength steels. It has been established that further
enhancement of the properties of high-strength spherical graphic cast iron is

possible by its isothermal hardening. Isothermal processing dramatically improves
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both its mechanical and operational properties (wear resistance, fatigue, etc.) due
to the formation of bainitic structures in the cast iron on metal base. It should be
noted that the structure and properties of high-strength bainitic cast iron can be
managed in a fairly wide range according to the operating requirements of the
material.

Bainitic cast iron, with a content of more than 2% silicon, attracts special
attention, as it has been established that the content of 2.2-2.8 mass fraction of
silicon reduces the risk of cast iron cracking. At the same time, silicon is known to
reduce the diffusion rate of carbon in the metal base, limit the formation of the
upper bainitic structure, and narrow the temperature interval of the upper bainitic
formation. As the silicon concentration increases, this effect becomes more
evident. Quite expensive alloys such as Ni, Cu and Mo are incorporated into the
composition of high-strength cast iron to obtain stable bainitic structures.

It is theoretically and practically established that boron micro-additives
have a positive effect on the mechanical properties of cast iron. Si is known to
reduce the effectiveness of boron micronutrients on the structure and properties of
high-strength cast irons. It should be noted that the impact of boron on the wear
resistance of bainitic cast iron, technological plasticity and bainitic transformation
processes - is almost not studied. It is of scientific interest to study the effectiveness

of boron micro additive in replacing such expensive elements as Ni, Cu, Mo.
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