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Abstract

The dissertation consists of an introduction, three chapters and conclusions.
It contains abstract, content, 26 drawings, 15 pictures, 12 tables, citation literature
with 58 sources. The dissertation is presented on 106 sheets of A4 format.

Significance of the dissertation topic. Modern technics 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 bainite 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 bainite 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, bainite 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
both its mechanical and operational properties (wear resistance, fatigue, etc.) due
to the formation of bainite structures in the cast iron on metal base. It should be
noted that the structure and properties of high-strength bainite cast iron can be
managed in a fairly wide range according to the operating requirements of the
material. Bainite 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 bainite structure, and narrow the temperature interval of the upper bainite
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 bainite structures.
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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 bainite cast iron, technological plasticity and bainite 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.

The aim of the work is to develop the technology of making economically-
alloyed high-strength bainite cast iron.

The following tasks are solved in the dissertation:

» Micro-alloying of high-strength Si cast iron with boron;

» Influence of hot plastic deformation of cast irons on their structural
parameters;

> Influence of boron micro additives on the formation of bainite structures;

» Wear resistance of economically-alloyed cast irons under dry friction
conditions.

The author defends:

Isothermal tempering technology for Si and boron micro-alloy cast irons;

Y VY

Pressure processing technology for Boron microalloyed cast iron;

> Isothermal tempering technology of microalloyed cast irons with deformed
boron;

» Tribological characteristics of boron microalloyed high-strength cast iron.
Scientific novelty:

1. The influence of boron micro-additives on the bainite structure forming
processes of high-strength silicon containing cast iron has been studied;

2. The influence of hot-plastic deformation on the evolution of high-strength
cast iron structure is studied;

3. The influence of structural components on the wear resistance
characteristics of high-strength bainite cast iron by sliding under dry
friction conditions is studied.

Practical value of the dissertation:

Economically alloyed high-strength cast iron has been developed.
Technological parameters of hot plastic deformation in the high-strength cast iron
are established.
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1 15 2,30 2,58 2,65 2,28
2 30 2,06 2,28 2,59 2,28
3 45 2,03 2,10 2,54 2,21
4 60 1,96 1,93 2,54 2,24
5 75 1,96 2,50 2,46 2,03
6 90 1,93 1,86 2,52 1,99
7 105 1,86 1,86 2,35 1,95
8 120 1,64 1,75 2,30 1,95
9 135 1,75 1,69 2,30 1,95
10 150 1,63 1,69 2,24 1,93
11 165 1,70 1,63 2,21 1,93
12 180 1,70 1,55 2,30 1,87
13 195 1,63 1,55 2,24 1,86
14 210 1,63 1,63 2,24 1,86
15 225 1,55 1,75 2,10 1,75
16 240 1,53 1,86 2,24 1,70
17 255 1,64 1,86 1,99 1,79
18 270 1,47 1,87 1,95 1,70
19 285 153 1,63 2,06 1,75
20 300 1,55 1,63 1,99 1,75
21 200 315 1,53 1,55 2,03 1,75
22 330 1,53 1,75 2,03 1,70
23 345 1,53 1,95 1,99 1,63
24 360 1,64 1,75 1,93 1,63
25 375 1,43 1,86 1,95 1,63
26 390 1,47 1,87 1,86 1,63
27 405 1,35 1,93 1,87 1,63
28 420 1,43 1,95 2,03 1,69
29 435 1,35 1,95 2,03 1,75
30 450 1,40 2,06 2,03 1,79
31 465 1,43 2,21 2,24 1,69
32 480 1,30 2,21 2,06 1,55
33 495 1,30 2,15 2,10 1,63
34 510 1,40 1,95 2,10 1,69
35 525 1,43 - 2,24 1,75
36 540 - - 2,15 1,79
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N5 N6 N7 N8
1 15 2,30 2,46 2,46 2,46
2 30 2,30 2,46 2,30 2,46
3 45 2,58 2,15 2,15 2,30
4 60 2,75 2,15 2,03 2,30
5 75 2,54 2,15 1,86 2,15
6 90 2,75 2,15 2,03 2,15
7 105 2,75 2,15 1,86 2,15
8 200 120 2,75 2,15 1,86 2,15
9 135 2,75 2,15 2,03 2,15
10 150 2,75 1,99 2,15 2,30
11 165 2,75 2,30 2,03 2,30
12 180 2,75 2,15 2,15 2,30
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1 15 2,30 2,58 2,15
2 30 2,06 2,58 1,99
3 45 2,03 2,46 1,99
4 60 1,95 2,46 1,99
5 75 1,95 2,30 1,87
6 90 1,93 2,15 1,99
7 105 1,86 2,30 1,99
8 200 120 1,65 2,15 1,87
9 135 1,75 2,15 1,87
10 150 1,63 2,15 1,87
11 165 1,70 2,15 1,99
12 180 1,70 2,15 1,87
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P00, 6 W NO N1 N2 N3
1 15 3,44 3,17 3,81 3,38
2 30 3,95 3,02 3,67 3,38
3 45 3,44 3,34 3,38 3,38
4 60 3,24 3,67 3,34 2,99
5 75 3,34 3,95 3,44 2,86
6 100 3,34 3,38 3,38 2,92
7 340 150 3,34 3,34 3,24 2,99
8 200 3,38 3,38 3,34 2,92
9 250 3,34 3,38 3,34 2,92
10 300 3,24 3,24 3,24 2,99
11 350 3,17 3,34 3,24 2,99
12 400 3,02 3,24 3,34 2,92
13 450 3,17 3,24 3,24 2,92
14 500 3,17 3,34 3,24 2,99
15 540 3,02 3,17 3,17 2,99
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1 15 3,44 3,24 3,24 3,24
2 30 3,55 2,86 2,99 2,99
3 45 3,44 2,86 2,99 2,99
4 60 3,24 2,99 2,73 2,86
5 75 3,34 2,99 2,73 2,86
6 90 3,17 2,99 2,67 2,92
7 340 150 3,17 2,99 2,60 2,92
8 200 3,24 2,92 2,60 2,86
9 250 3,17 2,99 2,67 2,79
10 300 3,17 2,92 2,67 2,86
11 350 3,02 2,99 2,60 2,79
12 400 3,02 2,99 2,54 2,86
13 450 2,99 2,92 2,48 2,79
14 500 3,44 2,92 2,60 2,86
15 540 3,02 2,92 2,54 2,86
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