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ABSTRACT

Sydorchuk O.M.i Development of scientific principles of structuredan
properties formation in the manufacture of stamped sfeelsot deformation of

copper, coppenickel and aluminum alloys On the rights of the manuscript.



The Doctor degree in Technical Science thesis on speciality 05.02.01
cMaterials sciengg I.LM. Frane vi mfh I nsti tute for Pro
NAS of Ukraine, Kyiv, 203.

The dissertation is aimed at solving the scientific and technical problem of
improving the service properties of tools made of steel with austenitic
transformain control duringoperation (RAE) under extreme temperature and
power conditions of operation.

The thesis is based on the idea of simplifying and reducing the cost of the
technology for producing cast steels with controlled austenitic transformation
during the operation fo4AKh3NSM3F and &h4N5M4F2 grades by using the
technology of electroslag pitch casting to achieve higher physical, mechanical, anc
service properties compared t&Ii8BM3F stamp deformable steels of increased
and high heat resistance, K [F1S and Xh2WS8F, produced by conventional
foundry technology. The use of the electroslag pitch casting technology to produce
ingots allows us to reduce the energiensive technological operation of forging,
which makes it possible to successfully operdh3NSM3F cast stel for hot
deformation of MNZ/-1 coppemickel alloy at operating temperatures of 900
950AC, i.e., above thew(c8r5i0t i AGhINSH4ERTD e
steel with increased heat resistance for hot deformation of Mlecapu AK7ch
aluminum alloy at operating temperatures below the critical temperature
pointAg( 700 AC) .

This work was the first to determine the temperature range of irreversible
tempering brittleness of 4Kh4N5M4F2 cast steel at temperatures belowtited cri
temperature point 47 4505 0 & and to determine the cause of its brittleness. It
was found that the tool made of the studied steel did not overheat at temperature
of irreversible tempering brittleness during hot deformation of the aluminum alloy
AK7ch. For hot deformation of copper grade M1, a technology for manufacturing
largesized parts such as extruder wheels from deformed 4Kh4N5M4F2 steel

obtained by electroslag coil casting with optimization of the modes of thermal and



deformation treatmenfforging) of steel was developed for the first time, which
made it possible to successfully operate the tool below the critical temperature
point A;; a t a t emp e a.doruhe érst tme,608 Bavelkstablished the
reverse tempering brittleness at a
deformed 4Kh4N5M4F2 steel. This was due to the formation of a carbide phase o
the M,C; type, at which the hardness decreases (belowHRT) and the
carburizing process occurs. It was found that during hot deformation, the tool did
not over heat above td)efthe existénceal the regense e
tempering brittleness.

Keywords: steel with controlled austenitic transfation during operation,
electroslag coil casting, heat treatment, temperature, phase, structure, carbic

phase, physical, mechanical and operational properties
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4m5f Ay ~75 10,30 0,15| 0,97 | 0,37 | 0,30 | 3,75| 0,60 | 68,5
(]

[T OO O BOLGBod2 OIS

1 ©O6 Odz d100|0,51| 5,70 | 3,17 | 1,77 | 0,42 | 3,75| 0,62 | 84,04




126

v OB dzd yw

{ SLiQES S d&' 6 Ols 2Ne-tflo-WMrinIsy dg de&j H j dzdzW
MsgPte¥ 3 3A (% LO BOMBE )
ZdalsO (StBfdzj dzsd), ¢a@
ssRfsdzf OfMm| ¢ Ni | [ 5] V fn|ar| Si FJd
hdrilsd¢ e
| " e6OktO
Cr 0,80 0,80
(34 Is.
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