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THE INFLUENCE OF PLA SMA THERMOCYCLING NI TRIDING TREATMENT
OF 18HGT STEEL ON THE MICROHARDNESS

The use of external fields for the processing of new materials and coating has seen renewed
interest in recenyears.Enhancemertiechniques to improve surface properties and bulk feature
of materialsby energy field treatment ke attracted increasing attention [1, ®Jany scholars
have done researches the improvement of material properties by magnetic, rete@nd
ultrasonic fields, and remarkable results have obtained. Pulsed fields are favoured for
minimizing energy consumption [3].

The surface hardening of steels and alloys using plasma nitriding is an efficient and reliable
technique that can be usedtime manufacturing and machining industries primarily to treat
engine componestmachine tools as well gears [3, 4].

In this study, the effect of plasma nitriding treatment with thermal cycling on the
microhardness of 18HGT steel (0.2C, 0.27Si, 1.0Mn6T,01.3Cr) was anaed and studied.

Each cycle inducehigh temperatures in a short time in the vacuum chamber, followed by an
also fast cooling down.

Plasma nitriding of steel samples has been carried out using pulse DC glow discharge. Plasma
nitriding was performed in an atmosphere of a 25%@hd 75% Ar mixture. The gas flow rate
was controlled by a mass flow meter. After nitriding floe required time, the specimens were
cooled to the room temperature in the vacuum chamber. The plasma niardplissshowed
significantsurface property improvementhe dissolved nitrogen and the volume expansion of
nitrides precipitation cause compressive residual stress in the diffusion layer.

The study deals withmodeling microhardness in plasma nitriding treattheThe central
composite rotatable design tifie secondorder was found to be the most efficient tool to
establish the mathematical relation of the response surface using the smallest possible number of
experiments. Due tawide range of factors, it wadecided to use three factors, five leyelsd
the central composite design matrix to devetomathematical model. Accordirtg our previous
experiences, the predominant factors, which tesggnificantnfluence on microhardness, were
identified. They ge chamber pressure, temperature, and duration of the nitriding process

The chamber pressurp)(was regulated in between 50 and 100 Pa. The temper@juna
kept between 450 and 5%D. The duration of the nitriding proces} Was varied from 3 to 9.h
Microhardness results were obtained using a Vickers microhardness tester. Microhardness was
measured with the load of 1Q0

MicrohardnessH ) was assessed as the seeordkr polynomial function of input process
parameters. The obtained regressioraéiqn for microhardness is given below:

H, =-8970,78189+1916762- p+34,72525-T + 267,89830-t +
+0,58333- p-t—0,47500- T -t —0,12357- p> —0,031601- T — 4,84955. t*

Fig. 1 shows a thredimensional plot of the response surface of the mentioned mathematical
model.
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Fig. 11 Surface plot of the microhardness on the input parameters of the plasma nitriding
treatment (the constanttise duration of the nitriding procests= 6 h)

With the mathematical model generated, it is possible to calculate or predict the
microhardness for 18HGT steellThe obtained mathematical model contributes to the
understanding othe effect of nitriding treatment parameters on the microhardness. Also, it has
been shown that for the development of the model, it was necessary to take into account all the
plasma nitriding treatmemmarameters.
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FEATURES OF OBTAININ G DECORATIVE CONCRET E WITH INCREASED
DURABILITY

An important place in the formation of modern architectural environment belongs to
decorative concrete, due to the possibility of its application in various conditions with the
required level of reliability, sufficient raw material basemparativelysimplicity of technology,
relatively low cost, high architectural expressiveness and harmonious environment. Products
based on decorative concrete perform both structural and cladding functions. Such products
make demands not only on durability, frost resistaaoel also storage of decorative properties
for a long time of application. The most promising technology for the production of decorative
concrete products is vibropressure, which allowing to solve the problems of their durability
while preventing theeffl or e s ¢ e n ¢ ¢ @hsch riotoonlyndegrades rihe appearance of the
product, but also destroys it.

One of the ways to increase the durability and prevenethef | o r ef@nsagon ¢s ¢0d s
create the most dense structure of vibrating pressed decaratigeste with a limited content of
capillary pores due to the use of the filler of the optimal particle size composition (granite
crushed stone and quartz sand) and microfiller (ground quartz sand) together with a complex
additive based on lignosulfonatasd iron oxide pigments in the amount of 2 ... 4%. For the
manufacture of products in these studies used a concrete mixture of rigidity V3 of the following
base composition: Portland cement: Quartz s@ndnite screening sand: Granite crushed stone
= 1: 19: 2,45: 1,1 at W/C = 0.34. The composition of the fillers was optimized using the
V.B.Fuller equation.

It has been shown that partial replacemergrahite screening sanfup to 15%) with ground
guartz sand contributes to the increase of the densityuaiiormity of the material structure,
which is also accompanied by an increase in strength (up to 30%). To improve the properties of
decorative concrete used multifunctional complex additive, which has a plasticizing effect,
reduces the formation of cdlary pores and provides greater saturation and uniform color of the
facesurface of the products. Vibropressed concrete ugiagndquartz sand instead of granite
screenings, depending on the amount of cemerdh#&acterized bystrength of 22 to 48MPa;
the open porosity of such concrete meets the normative for wall maieteds than 6%. To
protect decorative concrete from the efflor
hydrophobization by introducing it into the concrete mixtusedium methylsilonate
(sBrganosiincbohel amoud) of 0.2é 0.4% by wei gl

Obtained on the basis of such mixtures vibropressed wall concrete products are characterized
by a class of strength greater thaBbBfrost resistance of 50 cyclemd more water absorption
(open porosity) of less than 5%, as well as uniform tone of the face surface of concrete.
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