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e-mail: dmitrijs.rusovs@rtu.lv

There is recently a renewed interest in biodegradable domestic waste uses in biogas
plants. Due to the high amount of protein, fats, and carbohydrate content in the waste,
domestic waste can change biogas quality in anaerobic digestion [1]. The initial process
of technology is to unpack the waste from polyethylene plastic films, cardboards, metals
and glass, as seen in Fig. 1. During the depacking process the waste also is crushed and
mixed to homogeneous substance with particles size less than 5 mm, as seen in Fig. 2.

Fig. 1. The depacking technology of biodegradable domestic waste.
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Fig. 2. The homogeneous substance after depacking and crushing.

Using this waste as a co-substrate in the mesophilic digestion significantly increases
the methane (CH,) content in biogas yield. When biogas contains only maize silage and
liquid manure in proportion 50:50, the content of CH, is 51.3 % (green dot in Fig. 3).
By completely eliminating the maize silage and replacing it in the waste, it is possible to
obtain the CH, content from 54.6 % to 57.5 % (blue dots in Fig. 3).
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Fig. 3. The dynamics of biogas quality using the waste as a co-substrate.
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Energija ir prece, kas tiek piedavata tirgli dazadas formas, un ikviens, kam ta ir
nepiecieSama, ir tiesigs to iegadaties, ja vinu apmierina cena. Siltumenergija ari ir
viens no komunalaja saimnieciba ikdiena nepiecieSamajiem energijas veidiem. Bez tas,
ka ari elektroenergijas, moderna maja nevar pilnvertigi funkcionét, bit pievilciga tas
iemitniekiem, nodrosinat komfortu un tikt uzskatita par labiekartotu. Vislietderigakais
kurindama parveidoSanas process energija ir nepatérét energiju vispar un nelietot
kurinamo.

Reducgjot siltumapgades procesu lidz komercdarbibai, ir viegli iezimét realu
robezu starp pakalpojuma sniedzéju un klientu. Pakalpojuma sniedzéjs atbild gan par
spékstaciju, gan par piegades sistémas stavokli. Lietderibas koeficienta palielinaSanai
tiek mainitas pret jaunam vai modernizétas esoSas katlu iekartas, transportésanas
drosibai un siltuma zudumu samazinasanai tiek uzlabota tiklu sistéma, izmantojot,
pieméram, kvalitativas ripnieciski izolétas caurules. Tacu siltuma razotajiem ir
savi limiti. Noteiktaja diena tiks sasniegta robeza - modernas tehnologijas attistibas
maksimums vai jauno risinajumu neadekvatas izmaksas nelaus turpinat uzlabojumus.
Sobrid tuvojamies ekonomiskajam un tehniskajam strupcelam. Jau sen $aja sistéma
biitu japaradas zinoSiem un ricibspéjigiem klientiem - nakamais uzlabojumu posms ir
pie galapatéerétaja.

Petljuma gaita tika apskatiti daudzdzivoklu dzivojamo maju ar energoefektivitati
saistitie remontdarbi, kas ir veikti Riga. Tomeér viedoklis par energoefektivitati un
majok]u stavokli darba autores veiktaja anketésana tika prasits dzivoklu 1pasniekiem
visa valst1. AnketéSanas rezultata tika noskaidrots, ka, neskatoties uz plasi pieejamo
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informaciju par eéku atjaunosanu, trikst nevis strukturétas analizes par esoSo situaciju,
bet sistematizéta priekslikumu klasta ar aprékinatu energétisko un finansialo atdevi.
Gadijumos, kad eku parvalda pilnvarota persona/parvaldnieks, dzivokla 1ipasnieks ir
klients, kur$ uzdod jautajumus par ieguvumiem, ja, pieméram, tiks nosiltinata viena
siena vai kada likumsakariba izveidosies starp iegulditajiem lidzekliem un energijas
faktisko ietaupijumu. Pastav liela varbitiba, ka atbilde uz $o jautajumu mainis daudzu
daudzdzivoklu dzivojamo maju ipasnieku viedokli, liks nopietnak un drosak skatities uz
dazadam iespéjam veikt pilnvértigu renovaciju atsevisku remontdarbu vieta.

Pamatojoties uz Centralas statistikas parvaldes datiem par 2020. gadu [1], Latvija no
visiem majokliem 70,7 % veido daudzdzivoklu dzivojamas majas. So maju parvaldnieku
pamatuzdevums ir ne tikai savlaicigi planot darbus, kuru nepiecieSamibu apliecina
regulari veiktas apsekoSanas, bet arl motivét kopibu attistit savu Ipasumu, ieguldit
energoefektivitates pasakumos energijas zudumu samazinasanai, saglabat objektu,
apsteidzot nepiecieSamibu parmaksat avarijas gadijumu un to seku likvidaciju. Petijuma
autore neviena pieejama literatiiras avota, kas publicéts Latvija, nav saskarusies ar
meéginajumu remontdarbus, kuru veikSana pozitivi ietekmé daudzdzivoklu dzivojamo
maju energoefektivitates limeni, iedalit dazadas grupas un meérogos péc vairakam
pazimém. Pazimes darbu daliSanai un strukturésanai varétu bt Sadas:

¢ finanséSanas avots;

e bivniecibas dokumentacijas un projekta izstradasanas nepiecieSamiba;

e sasniedzamais rezultats, izteikts vidéja siltumenergijas patérina uz platibu
vienibu pirms un péc darbu veikSanas vai procentuali, salidzinot kopéjo ékas
patérinu pirms un péc darbu istenoSanas.

Veicot aprékinus, darba autore analizéja dazadu parvaldnieku veiktus remontdarbus
un izveidoja sarakstu ar popularakajiem darbiem, kuru ar atbilstoSu metodiku ir
meéginajusi ierobezot ar vienu butisku faktoru - vai paredzétais darbs var kaut cik
samazinat siltuma vai elektroenergijas patérinu méaja.

Literatiras avoti

1. Centralas statistikas parvaldes datubazes, apaksadala “Majokli” [tieSsaiste].
Pieejams: https://stat.gov.lv/Iv/statistikas-temas/iedzivotaji/majokli
[skatits 14.02.2022.].
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KONDENSATORA CENTRALAS
SILTUMAPGADES SISTEMAS

Absorption and Compressor Heat Pumps Applied for Heat Recovery
from the Flue Gas Condenser in Central Heat Systems

VARIS ZENTINS, DMITRIJS RUSOVS, PETERIS STANKA,
ALEKSANDRS SOROCINS, VERA KULAKOVA
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Latvijas kurss uz klimatneitralitati ir saistits ar siltumsiiknu vél plasaku izmantosanu,
kas mazina fosila kurinama izmantoSanu un CO, izme3us. Ir labi piemeéri absorbcijas un
kompresijastipasiltumstuknulietoSanai, betabu So elementu savstarpéja darbiba sniegtu
vel lielaku katlumajas vai kogeneracijas stacijas kopéjas efektivitates paaugstinasanu.

So divu tipu siltumsiiknu bitiskaka atskiriba ir generatora funkcijai, kur absorbcijas
tipa siltumsiiknim tiek izmantots karstais tidens virs 120 °C vai tvaiks [1]. Savukart
kompresijas tipa siltumsiknim tas ir kompresors, kas paaugstina aukstuma agenta
temperatiru un spiedienu. Viens no butiskakajiem siltumsuknu kritérijiem ir COP.
Absorbcijas tipa siltumsiikna efektivitati aprekina péc 1.1. formulas:

cop=—222__  (11)

Qsup — Qrec

Kompresijas tipa siltumsiikna efektivitati aprékina péc 1.2. formulas:

COP — Qsiltums kop (12)

Qelektriba

10
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Konkréta sistéema redzama 1. attéla, kura dimgazu kondensatoram ir uzstaditas
divas pakapes: pirmaja pakapé diimgazes atdzese ar tikla idens atgaitu 8. punkta; otraja
kondensatora pakapé 2. punkta siltums tiek nonemts ar apbsorbcijas tipa siltumsiikni.

-

|-

E3
€] T2. VN o

T2sup, Qsup

B @

v

1. att. Absorbcijas tipa siltumsikna darbibas shéma
ar kompresijas tipa siltumsukni [2].

Izveidota sistema sniedz iespéju dimgazes atdzesét zem rasas punkta, papildus
ieglistot zema potenciala kondensatu. 2. attéla redzama dzilas dimgazu atdzesésanas
un kondensacijas kapacitates sakariba.

1
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2. att. DUimgazu temperatiras sakariba ar kondensacijas kapacitati [4].

Eksperimenta laika, katlam stradajot ar siltumslodzi 44 MW un ar dimgazu
kondensatoru, diimgazu temperatira samazinajas lidz 49,8 °C, veidojot zema potenciala
kondensatu ar plismu 3,1 m3/h. Kondensats ar plasmu 10,63 m3/h, temperatiiru
47,28 °C tiek uzglabats tvertné (1. att. 15. punkts), jo So kondensatu ar $adu temperatiiru
nedrikst novadit kanalizacija. Izmantojot divus kompresijas tipa siltumsinus (1. att.
16. punkts), Sis kondensats ar plismu 10,34 m3/h tika atdzeséts lidz 15,1 °C, atgiistot
377,9 KW siltuma un patéréjot 98,1 kW elektroenergijas. COP $aja laika bija 4,7. Tika
atslégts viens siltumstiknis un, atdzeséjot kondensatu ar plismu 10,63 m3/hno 44,79 °C
lidz 26,80 °C, atgiits 214,6 kW siltuma un patéréts 49,6 kW elektroenergijas. Saja bridi
COP sasniedza 5,3, darbojoties ar vienu iekartu.

Izmantojot momentano kondensata plismu 3,15 m3/h, atdzeséjot lidz 13,10 °C,
izdevas sasniegt COP = 8. Atgutais siltums Saja momenta bija 115,6 kW.

Secindjumi

1. Veicot pétljjumu par siltumavota efektivitates paaugstinaSanu, dimgazu dzila
dzeséSana rada kondensata veidoSanos kondensatora. Eksperimenta laika
tika konstatéts 3,1 m?/h kondensata veidosanas, kas tiek uzkrats tvertné, jo ta
novadiSana kanalizacija ar paaugstinatu temperatiiru nav pielaujama. Attiecigi So
zema potenciala siltumu var atgt, izmantojot kompresijas tipa siltumsutkni.

2. lzmantojot reala objekta analizi ar vairaku pakapju siltumstkni, mainot dzeséjama
kondensata plismu, tika novérots COP koeficients. Eksperiments paradija, ka
zemaka kondensata plisma nodros$ina augstaku COP raditaju, sasniedzot 8.

3. Dazadu darba rezimi paradija, ka nepiecieSams turpinat papildu datu vaksanu, lai
varétu konstruét liknes péc tiklu atgaitas tidens, kondensata plasmas, kondensata
temperatiras, dzeséSanas un iekartu kompresoru skaita.

12
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In the field of ice tribology (a cutting-edge direction nowadays), the necessity of
metrological methodological assurance is crucial. The friction mechanism during
ice friction experiments cannot be easily determined [1]-[3]. Friction phenomena,
especially in ice friction with non-constant environmental and contact conditions, is
a challenging area for research. Besides, the nonexistence of a proven methodology
for interpreting the results leads to multiple simplifications and speculations in
interpreting the testing results. The present research aims to develop a methodology
for evaluating ice friction using different test setups, enabling reliable comparison of
achieved results even if different test setups were used for the experiment. As a result,
a larger framework for the analysis of the ice friction mechanisms can be created, thus
providing a more accurate and adequate evaluation of it.

In this work, the stainless-steel material in contact with ice was investigated with
two different laboratory setups and one on-field setup: an oscillating tribometer by
measuring the coefficient of friction, an inclined ice plane by measuring the sliding
velocity of the steel samples, and a real system (training facility in Sigulda, Latvia) by
measuring the velocity of a skeleton slide (Fig. 1).

14
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1. Oscillating tribometer 2. Inclined plane tribometer 3. Push-start training facility
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Fig. 1. Experimental setups.

Additionally, the samples’ surface topographies and/or surface treatments were
variated for the ice friction measurements. So, the changes in the friction between ice and
stainless steel runners, if sliding surface topographies are changed, were investigated
and compared. The results already achieved and analysed are the following: the changes
in the environmental conditions (especially for the field tests) have a more significant
influence on the sliding behaviour of the stainless steel samples than the changes in the
surface structure (the samples were polished and scratched or polished and grooved).
The reason is that the thickness of the liquid-like layer between the sample and ice
surface mainly depends on the environmental conditions (temperature and humidity)
than on surface topography.
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ZIVILE DECKER, OLEGAS CERNASEJUS, JELENA SKAMAT
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e-mail: olegas.cernasejus@vilniustech.lt

Introduction

Ni-based coatings are used on engineering components subjected to wear,
especially at elevated temperatures. The wear resistance of Ni-based alloy coatings
with the addition of hard carbide particles (CrC and WC) has been studied by various
researchers [1]. Additionally, other approaches, such as remelting, compaction, and rare
earth additions have also been used to improve the wear resistance of thermal sprayed
coatings. Remelting and compaction are known to reduce the porosity in various alloy
coatings. Literature survey revealed that the performance of the thermal sprayed
coatings can be enhanced using a comparatively costlier laser remelting process.

Laser cladding is one of the effective ways to prepare a wear-resistant coating and
reduce the surface wear of parts, it can be a useful tool to improve corrosion resistance
by forming thin fused layers with refined microstructures with virtually no intermetallic
deposits and inclusions. This technology is characterized by high energy density,
low workpiece deformation, and strong metallurgical adhesion to the substrate [2].
Increasing the binder content may reduce cracks, but the real-life application of such
highbinder parts would be limited [3].

It is difficult to meet the requirements for use of any single-phase coating, so an
alloy and WC composite coating is also used in the laser cladding process to effectively
enhance the surface microhardness and abrasion properties [4]. However, tests and
studies show that there are still many problems, and the quality of coating formation is
one of the important factors limiting the development of laser cladding.

16
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Methodology

During the study, nickel-based coatings with tungsten carbides were formed on a
structural steel S 235 substrate using a “Rototec 80” flame sprayer and a “Motoman
100” robot. A self-fluxing powder mixture was used for the research: 60 % nickel-
based powder and 40 % tungsten carbide powder. Part of the sprayed coatings were
remelted in an electric furnace at 1300 °C (heating time 2.5 min). All samples (sprayed
only and sprayed with subsequent remelting in an electric furnace) were treated with
a single-mode YAG fiber laser (spot diameter 1.0 mm, laser processing speed 500, 750
and 1000 mm/min). Laser treatment of the samples was performed at 20 °C and 200 °C
temperatures. The morphology and track geometry of the laser remelted coatings were
examined using optical microscopy. A universal hardness tester Zwick/Roell ZHp with a
measurement error of 1 % was used to measure the microhardness of the test samples.
The abrasion resistance of the coatings and the values of the coefficient of friction were
evaluated in the dry friction test. The tests were performed on a “Microtest” tribometer
using a “ball-on-disc” friction pattern.

Results

Morphological studies of the sprayed and variously treated samples showed that
additional remelting of the coating in an electric heater at 1300 °C reduced the porosity
of the coating from 19.62 % to 3.59 %, which is 5.47 times. Subsequent laser remelting
of the coating reduced the porosity of the remelted metal from 2.56 % to 1.40 %. The
combined spray remelting technology (electric furnace + laser) has been used to
increase the density of the coating and reduce its porosity up to 14 times.

Examining the geometry of the remelted tracks of the sprayed coatings, it was
found that increasing the laser processing speed from 500 to 1000 mm/min slightly
reduces the track width to 5-10 %, but at the same time, the decrease in the depth of
the laser remelting layer is very large (up to 2.4 times ). The use of different preheating
temperatures for the laser treatment of the samples in the study also influenced the
geometry of the remelted tracks of the sprayed coatings. Increasing the preheating
temperature of the sample from 20 °C to 200 °C significantly increased the remelting
depth. The remelting depth of the sprayed and laser-treated samples increased 1.5 times,
and that of the sprayed, furnace-remelted and laser-treated samples 1.75 times. The
additional laser remelting of nickel-based tungsten carbide coatings (sprayed and
remelted in the heater) significantly increased the microhardness of the coating metal
from 856 HV0.2 to 1295 HV0.2 (Fig. 1). This had a significant effect on increasing the
abrasion resistance of the coating surface during the wear test.
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Fig. 1. Microhardness distribution of test samples in the coating remelting zone:

P - sprayed sample remelted in the heater; L-20 - sprayed sample treated with laser
at 20 °C; L-200 - sprayed sample treated with laser at 200 °C; PL-20 - sprayed sample
remelted in the heater and treated with laser at 20°C; PL-200 - sprayed sample
remelted in the heater and treated with laser at 200 °C. The samples were laser
treated with 1 mm oscillation and at a speed of 500 mm/min.
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Nowadays nanocoatings are widely used to improve the characteristics of traditional
bulk materials in such sectors as transportation, aeronautics, industrial manufacturing,
electronic components, medical equipment, etc. In this research work the advanced
PVD technique was used, denoted here as the High-Power lon-Plasma Magnetron
Sputtering (HiPIPMS) [1]. To overcome multiple tribological and mechanical limitations
mentioned by many researchers, a novel approach based on modified 3-phase non-
stoichiometric carbonitride/nitride nanostructure was applied [2]. Thus, the NSC based
on carbonitride/nitride constituents, denoted here as {-CN/-N}), would theoretically
be harder even than diamond-type coatings if they could be deposited in the same
structure as Si3N4, i.e., C3N4. Some specific carbonitride /nitride coatings produced and
reported up to now have shown extreme elastic and tribological properties combined
with relatively high hardness values in the range of about 20-60 GPa. Therefore, the
research strategy was based on the modified non-stoichiometric superlattice-type NSC
represented here as {TiMe1Me2-CN/TiAlSi-N},, where ‘Mel and Me2’ denote alloying
metallic additives Cr, Nb, W, and Zr, but subscript ‘n’ indicates a number of periods
within the NSC containing alternating {carbonitride/nitride}sublayers. Thus, the goal
was to achieve a novel solution to sufficiently reduce or even eliminate well-known
disadvantages of the hard pure carbon-based or nitride-based coatings, i.e., inherent
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compressive macro-stresses, not-good-enough adhesion to steel workpieces, and
reduced thermal stability due to the denitrification of coatings.

During the HiPIPMS deposition process the basic carbonitride/nitride structure {Ti-
CN/TiAlSi-N} of the coating was modified by alloying metallic additives to strengthen
the NSC. Therefore, in this work, we inspect 3 different NSC sample sets which were
alloyed by chemical elements Hf, Nb and Cr. In turn, the deposited superlattice-type NSCs
were denoted as {TiHf-CN/TiAlSi-N},, {TiNb-CN/TiAlSi-N},, and {TiNb-CN/TiAlSi-N},,
respectively (Fig. 1). To implement such a modification of the NSC, special mosaic-type
sputtering targets (MSTs) were fabricated containing Hf-, Nb-, and Cr-inserts within
the MST erosion zone, respectively. Besides, the crossed-field configuration of the
corresponding mosaic-type MSTs was implemented, and the rotating carousel of the
substrate holder was applied allowing the deposition of the superlattice-type NSC.

Fig. 1. A cross-section of the superlattices layered structure.

The investigations done within this work showed that alloying additives Hf, Nb, and
Cr acted positively as strength and toughness agents of the nanocoating structure. The
microhardness reached 42.7 GPa, 37.2 GPa and 29.8 GPa of the NSC doped by Hf, Nb,
and Cr, respectively. The tribological performance such as the sliding friction (CoF) and
wear rate of the investigated NSC arranged the coatings in the same order with the
supremacy of the alloying additive of Hf. One can mentioned CoF values as low as 0.17,
0.19, and 0.24 of the NSC doped by Hf, Nb, and Cr, respectively.
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During the past three decades, natural fiber composites (NFCs) become a massive
attraction for the researchers and even industries due to the environmental concerns
and a tremendous number of advantages that NFCs can offer against the synthetic
analogues [1]. However, less information concerning the tribological performance of
NFCs is available in the literature [2]. Natural fiber has a high tribologist’s interest for
having a promising tribological parameters, therefore, it is relevant to investigate NFC’s
wear parameters. The aim of this research is to investigate the microcrystalline cellulose
and lignin influence in dry friction processes of 8 different composites from plant waste.

Eight different combinations of sisal and rayon fibers, polyurethane and
lignopolyurethane matrix, with/without 20 % of cellulose microcrystalline (MC) were
tested (Table 1). There were used a total of 4 same size, same batch polished steel rollers.

Before putting a friction pair (steel roller and composite sample) to the tribometer,
the steel roller is cleaned in acetone in ultrasonic cleaner. Meanwhile, NFC is cleaned
up by dry microfiber cloth. Both are photographed by macro camera and optical
microscope. After that, the steel roller and NFC is installed into modernised SMC-2
tribometer. The test was carried out in dry sliding conditions using automatic machine
control with program parameters: initial applied force - 40 N; constant applied force -
50 N; constant rotational speed - 237 RPM; total of travel distance - 1000 m. The
parameters that were additionally monitored: friction coefficient (f); friction torque (7);
close to friction plane and ambient temperature (¢, t,). Three samples were tested of
each NFC combination.

After each test, the sample and roller were cleaned, weighted, photographed and
inspected by optical microscope. Steel roller surface roughness before tests was
measured using optical profilometer Sensofar S Lynx - Sa - 0.4160 pm.
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Table 1. Bio-composite Samples

No. Code Volume Description
mat
LigPUR 11.8 % | Ligno-polyurethane + rayon woven mat
2 LigPUR- 7.7 % | Ligno-polyurethane + rayon woven mat + 20 % of
20MC MC
3 LigPUS 51.6 % | Ligno-polyurethane + sisal woven mat
4 LigPUS20MC | 48.5 % | Ligno-polyurethane + sisal woven mat + 20 % of MC
5 PUR 16.8 % | Polyurethane + rayon woven mat
6 PUR20MC 14.7 % | Polyurethane + rayon woven mat + 20 % of MC
7 PUS 72.5 % | Polyurethane + sisal woven mat
8 PUS20MC 67.2 % | Polyurethane + sisal woven mat + 20 % of MC

Tribological test results showed that addition of MC to the samples of
lignopolyurethane-sisal, polyurethane-sisal and polyurethane-rayon revealed higher
losses of wear mass, except for lignopolyurethane-rayon samples, where massive losses
appeared different.

After the tests, it was noticed that a couple of NFC matrixes broke away from the
armature. This is the most common case of bad adhesion during the production stages.
Additionally, it can also be the case of inner cracks appearing during the experiment
which led to separation. In our case, CT scan has been done after researching one of
the broken samples, and it revealed close to armature voids existence, which can be
explained by bad armature matrix adhesion. This will be analysed in further research
together with bending tests, tribological tests (with variable load and speed parameters)
and more CT scans (porosity analysis) before and after the test.
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Additive manufacturing of titanium alloy Ti6Al4V is an emerging future with a lot of
challenges. There are alot of inventions on Ti6AL4V additive manufacturing techniques,
but it is hard to get a defectless product; however, the defects can be minimalized
[1]- [5]- The very high temperatures involved in the MPBF (Metal Powder Bed Fusion)
process can cause significant stresses to build up in parts as they build. These stresses
can result in delamination of the layers, poor surface finish, bad flatness, cracks in the
parts, distortion, and warpage during post-finishing. During printing, there are lots
of stresses are created; therefore a post-processing such as heat treatment is done to
normalize the parts and minimise the above-mentioned defects.

Inthisresearch,acomparison ofsurface roughnessobtained inadditive manufactured
non-heat-treated samples, and heat treated samples with wrought Ti6Al4V samples is
done to understand the quality of additive manufacturing technique and the type of
machining and parameters needed for finishing operations.
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Pétljuma merkis ir izpétit elektromagnétiskas indukcijas stknu ar rotéjoSiem
pastavigajiem magnétiem darbibu pie zemam sikna ieplides spiediena vértibam,
lai noteiktu kavitacijas procesa ietekmi uz stkna spiediena un plismas atruma
raksturlielumiem.

Eksperimentos tika izmantots diskveida siknis ar rotéjoSiem pastavigajiem
magnétiem. Siikna kanala aktivais skérsgriezums - 20 x 70 mm, vidéjais diametrs -
330 mm. Stkna piedzinai tiek lietots 22 kW trisfazu asinhronais elektromotors. Siikna
rotora ir devini somarija-kobalta magnétu pari. Eksperimentu sérija tika izmantots
parbaudes kontirs, kas darbojas ar skidro natriju, kas aprikots ar diviem stknpiem
un dazadam sikpu savienojuma iespéjam, laujot darboties sérijveida un paraléli
vai patstavigi. Tika pétitas dazadas sikna iepliides spiediena un plismas atruma
kombinacijas vértibas. Suknu ieplides spiediena vértibas svarstas no 0,03 bariem
lidz 2,00 bariem absoluta spiediena. Tika novérots ievérojams plismas atruma
samazinajums pie zema ieplides spiediena, ka ari raksturigs troksnis, kas lidzigs
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skidruma varisanas troksnim, laujot spriest par kavitacijas procesa rasanos stknl.
Plismas atruma atskiribas pie augstakam un zemakam iepludes spiediena vértibam
sasniedz 30 %.

S1 Pstart 3.0 bar,
735rpm
-=51 Pstart 2.5bar
10 735rpm
-+-51 Pstart 2.0 bar,
735 rpm
8 -51 Pstart 1.5 bar,
735rpm
6 -+-S1 Pstart 1.0 bar,
735rpm
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4 735rpm
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1. att. Siikna spiediena un razibas raksturliknes un siikna magnétiska rotora
rotacijas atruma un razibas raksturliknes.
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Eksperimentu gaita tika sasniegti siikna darbibas rezimi, kad, palielinot siikna
magnetiska rotora apgriezienu skaitu, kavitacijas procesu dél sikna razZiba vairs
nepieaug.

Pateiciba

Teézes sagatavotas aktivitaté 1.1.1.2. “Pécdoktorantiiras pétniecibas atbalsts”
liguma Nr. 1.1.1.2 /VIAA/3/19/515. Pétijuma nosaukums: “Kavitacijas paradibu izpéte
elektromagneétiskos indukcijas siiknos ar rotéjoSiem pastavigajiem magnétiem drosu
darbibas parametru definésanai”.
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Alarge number of mechanisms and devices in mechanical engineering systems may
contain sliding-friction surfaces. The issues of service life and its prediction for such
surfaces have always been of particular importance [1], [2].

The wear process is characterized and affected by a series of parameters: geometry
of surface peaks (roughness, buckles, form deviation, etc.), condition of physical
mechanical upper layer, component material, wear temperature, and wear conditions,
etc. The main problem is that all these factors affecting the fittings’ wear process
cannot be taken into consideration in the analytical calculation. Here we analyse and
compare the results gained form the most suitable wear calculation model that allows
considering the set of parameters and conditions necessary for analytical calculation
of sliding-friction pair (constructive-kinematic characteristic quantities, fatigue
characteristic of friction component material, mechanical characteristic quantities of
material and standardized 3D surface roughness parameters) with the results obtained
from practical experiments (see Fig. 1).
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Fig. 1. Comparison of experimental and analytical wear curves.

For the purposes of experimental studies, a pair of sliding friction steel-bronze is
selected. The wear calculation is applied to the period of normal wear of the friction
pair. In the wear calculation the run-in period is not calculated, but its data is used in the
total calculation of the normal wear period.

Experimental studies showed agreement with the results of analytical calculations.
The average deviation of experiments from theory does not exceed 10 %. In order to
compare the data of other materials, it is necessary to carry out additional experiments.
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