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I'.7.1. Effect of the beam oscillation on the structure and mechanical properties
of electron beam welded joints of Ti6Al4V and Al6082-T6 alloys

Abstract

The results of electron beam welding of Ti6Al4V and Al6082-T6 alloys are
presented. The influence of electron-beam scanning geometry on the structure and
mechanical properties of the welded joint is studied. Two kinds of samples were
investigated — the first specimen was welded without beam oscillation and the second
one was obtained using an oscillating electron beam following a circular trajectory
of scanning with an oscillation radius of 0.2 mm. X-ray diffraction (XRD) method
was used for the determination of the phase composition of the welded joints. The
microstructure of the welded joints was studied using Scanning electron microscopy
(SEM). Energy-dispersive X-ray spectroscopy (EDX) was applied for the chemical
composition investigation. Tensile experiments and microhardness measurements
were performed to study the mechanical properties of the welded joints. The sample
welded without the application of an oscillating beam showed higher values for the
yield strength and tensile strength. The values measured for the microhardness within
the welded seam are about 450 HVys in both cases. However, the application of a
beam oscillation leads to a significant increase in the micro-hardness of the heat
affected zone at the Ti-based alloy. The measured values reached 627 HV.0s.



I'.7.1. BousiHre Ha ocOMIanysTa Ha JIbYa BbPXY CTPYKTypaTa U MEXAHUYHUTE
CBOMCTBAa Ha E€JEKTPOHHO-THUEBU 3aBAapeHMU CheAuHEHHUS Ha ciiaBu Ti6Al4V u
Al6082-T6

Pesrome

[IpencraBeHu ca pe3ysTaTUTe OT €JIEKTPOHHO JIHUEBO 3aBapsiBAaHE Ha CILIABU
Ti6Al4V u Al6082-T6. HM3scnenpa ce BIMSHHETO Ha EJICKTPOHHO-IbUYEBATA
CKaHHUpalla TEOMETpHs BBPXY CTPYKTypaTa W MEXaHHMYHHUTE CBOWCTBA Ha
3aBapbUHOTO CheauHeHue. M3ciensanu ca Ba Buja NpoOu — MbpPBUAT oOpasell e
3aBapeH 0e3 TPENTeHe Ha JIb4Ya, a BTOPUAT € MOJYUYeH C IMOMOIITA Ha OCHUIIUPAIIL
€JIEKTPOHEH JIbY, CJEABAll KPbroBa TPACKTOPHUS HA CKAHUPAHE C PagUyC Ha
tpentene 0,2 mm. 3a onpesesnsHe Ha (pa30BUsI ChCTAB HA 3aBAPEHUTE ChEIMHEHUS €
U3M0JI3BaH METOABT Ha peHTreHonata audpaxuus (XRD). MukpoctpykrypaTta Ha
3aBapEHUTE CHEIMHEHUSI € W3CJIeJBaHa C IMOMOIITAa Ha CKaHUpalla €JIEeKTPOHHA
mukpockonuss (SEM). XuMHUHMAT CbCTaB € OINpEIeTeH Ype3 EHEpruitHo-
nucriepcuonHa peHTreHona crnekrpockomnus (EDX). 3a uscienBane Ha MEXaHUYHUTE
CBOMCTBAa Ha 3aBapeHUTE CHEJUHEHMS Ca MPOBEACHU EKCIEPUMEHTU 3a SIKOCT Ha
OIbH U MUKPOTBBpAOCT. [Ipobata, 3aBapeHa Oe3 npusaraHe Ha OCIIIALMS HA JTbYa,
MOKa3a MO-BUCOKU CTOMHOCTH 3a TpaHMIaTa Ha MPOBJIAYBAHE U SAKOCTTA HA OITBH.
CroiiHOCTTa U3MEpPEHa 32 MUKPOTBBPIOCTTA B PAMKHUTE HA 3aBAPEHHUS LIEB € OKOJIO
450 HVo.0s 1 B aBara ciyyas. Belipeku TOBa, NpUJIAraHETO HA TPENTEHE Ha JIb4a
BOJAY 10 3HAYUTEIHO YBEJIMYABAHE Ha MHUKPOTBHPAOCTTA B 30HATA HA TOILUIMHHO

BB3JICHCTBHE NIPH CIJIaBTa Ha ocHOBaTa Ha Ti. Mi3MepeHnTe CTOMHOCTH JOCTHTHAaXa
627 HV.0s.

I'.7.2. Welding of Ti6Al4V and Al6082-T6 Alloys by a Scanning Electron
Beam

Abstract

This work presents the results of an investigation into the influence of beam
offset on the structure and mechanical properties of electron-beam-welded joints
between Ti6Al4V and Al6082-T6 alloys. The experimental procedure involved the
use of specific technological conditions: an accelerating voltage of 60 kV, an electron
beam current of 35 mA, a specimen motion speed of 10 mm/s, and a beam offset of
0.5 mm towards both alloys, as well as welding without an offset. The phase
composition of the joints was analyzed using X-ray diffraction (XRD). The
microstructure and chemical composition of the seams were studied by scanning
electron microscopy (SEM) and energy-dispersive X-ray spectroscopy (EDX). The
results obtained for the structure of the joints show that the beam offset has a
significant influence on the structure. The microhardness was studied by means of



the Vickers method. The results for the microstructure showed that the welding
procedure without offset and with an offset towards the Ti alloy leads to
inhomogeneous welded joints with a significant amount of intermetallics. The offset
towards the Al alloy leads to the formation of a narrow area of TiAl3 phase. The
measured microhardness corresponds to the increased amount of intermetallics in the
case of offset towards the Ti alloy, with which the highest values were presented
(about 58% higher than with Ti6Al4V plate). The results obtained for tensile
properties show that the offset to the A16082-T6 alloy leads to the highest values of
tensile strength (TS) and yield strength (Y'S), which are twice higher than in welding
without offsetting of the electron beam.

I'.7.2. 3aBapsBane Ha cmiaBu Ti6Al4V u Al6082-T6 uype3 ckaHupail
€IEKTPOHEH JThY

Pesrome

B cratuara ca mpeictaBeHH pe3ydTaTUTE OT HW3CJECABAaHE BIIMSHUETO Ha
OTMECTBAHETO Ha JIbYa BBPXY CTPYKTypaTa U MEXaHUYHUTE CBOMCTBa Ha
€JICKTPOHHO-TbYEBH 3aBAPEHU CheMHEeHUs Mexay cruiaBu Ti6Al4V u Al6082-T6.
ExcrniepymeHTamHuTe M3CIACABAHMUS Ca MPOBEJACHU 110 CJEAHUS TEXHOJIOTUYEH
pexuM: yckopsiBauio Harnpexxenue 60 kV, Tok Ha enexTpoHeH 1b4 35 mA, ckopoct
Ha JBIKeHHe Ha oOpaszemna 10 mm/s u oTmecTBaHe Ha Jibya 0,5 mm KbM ABETE
CIUIaBH, KaKTO W 3aBapsiBaHe 0e3 odcer. DazoBUAT aHAIM3 HA ChEIUHECHUSTA €
IPOBEJEH C TOMOINTA HAa PEHTTEHOCTPYKTYpEH aHaiu3. MHKpOCTpyKTypara u
XUMUYHUSIT ChCTAaB Ha 3aBAPBbUYHUTE LIEBOBETE Ca H3CJIEABAHM 4YpE3 CKaHUpaIl
enektpoHeH Mukpockon (CEM) wu  eHepruilHO-IMCIEpPCUOHHA PEHTIE€HOBA
crekTpockonus. [lonmyuenure pe3ynaTaTd moka3Bar, 4e OTMECTBAHETO Ha Jibua UMa
3HAYUTEHO BIUSIHUE BHPXY CTPYKTypara Ha CheIUHEHUSTA. MUKPOTBBPAOCTTA €
u3clie/iBaHa o Merojaa Ha Bukepc. PesynraTture 3a MUKpOCTPYKTypaTa MoKa3Bar, ue
peXKUMUTE Ha 3aBapsiBaHe 0€3 OTMECTBaHE U C OTMECTBAHE KbM CILJIaBTa OT T1 BOAH
JI0 HEXOMOT'€HHU 3aBapeHU ChEIMHEHUS ChC 3HAYUTETHO KOJIUUYECTBO MHTEPMETAIIU.
N3mectBaneTo kbM Al cruiaB Bojiu 10 oOpazyBaHeTo Ha TsicHa obiact ot TiAlz ¢a3a.
N3mepenata MUKPOTBBPAOCT CBHOTBETCTBA HAa  YBEIWYEHOTO  KOJMYECTBO
UHTEPMETAIMIM B CIydaid Ha H3MECTBaHE KbM cIuiaBTa OT Ti1, ¢ KOSTO ca
IPE/ICTaBeHN HAM-BUCOKUTE CTOMHOCTH (0KOJO 58% TMO-BUCOKH, OTKOJKOTO C
Ti6Al4V). Ilonyuenure pe3ynraru 3a SKOCTTa Ha ONBH M TpaHUIaTa Ha
IIPOBJIAYBAHE MOKAa3BaT, Y€ OTMECTBAaHETO KbM cruraBTa Al6082-T6 Boam m0 Hali-
BUCOKHUTE UM CTOMHOCTH, KOUTO Ca JIBa TbTH NIO-BUCOKH, OTKOJIKOTO IIPH 3aBAPSIBAHE
0e3 OTMECTBaHE Ha €JICKTPOHHUS JThY.



I'.7.3. Study of the structure and mechanical properties of electron-beam-
welded dissimilar joints of copper and stainless steel with and without offset

Abstract

We present the results of an investigation of the structure and mechanical
properties of dissimilar joints of copper and 304L stainless steel formed by electron-
beam welding. The samples studied were welded without a beam offset and with a
beam offset towards either welded materials to a distance of 0.3 mm. The phase
composition was determined via X-ray analysis. The structure was investigated using
scanning electron microscopy. The mechanical properties, including hardness and
tensile strength, were measured. The phase composition of the considered specimens
consisted of a double-phase structure of face-centered cubic (fcc) and body-centered
cubic (bcc) phases. The sample welded without offset exhibited the highest yield
strength and tensile strength values. The microhardness of all samples increased in
the fusion zone on the steel side and decreased in the fusion zone on the copper side
compared to the initial hardness of the two materials.

I'.7.3. N3cnenBane Ha CTPYyKTypara 1 MEXaHUYHUTE CBOMCTBA HA €JIEKTPOHHO-
JBYEBO 3aBAPEHU PA3HOPOJHU CHEIAMHEHHUS OT MEJ U KOPO3MOHHO YCTOMYHBA
cTomaHa ¢ u 6e3 ocer

Pesrome

B crarusra ca mpeactaBeHd pe3ydTaTUTE OT M3CIEBaHE Ha CTPYKTypara M
MEXaHUYHHUTE CBOMCTBAa Ha pPa3HOPOJAHU CHEIUHEHUS OT MeI U KOPO3MOHHO
yctoilunBa ctomaHa 304L, mnoiiydyeHuM upe3 €IEKTPOHHO-TIBYEBO 3aBapsiBaHeE.
N3cnensanure npobOu Osixa 3aBapeHU 0€3 M3MECTBAHE HA JIbYa U C U3MECTBAHE Ha
JbYa KBbM JBaTa 3aBapeHu Marepuaia Ha pasctosHue 0,3 mm. Pa30BUAT CbCTaB cE
omnpenens 4pe3 peHTreHoB aHanu3. CTpykTypara € Hu3cle[BaHa C IMOMOINTa Ha
CKaHMpall eJIEKTPOHEH MUuKpockon. OmpeneneHu ca MEXaHUYHUTE CBOMCTBA,
BKJIFOUUTEITHO TBBPAOCT U SIKOCT Ha OombH. M3cneaBanuTte o0pa3nu uMar aBydazHa
CTPYKTypa OT KyOMYHO CTEHHOLIEHTpUTAaHA U KyOMYHO OOEMHOIEHTpHpaHa (a3u.
[Ipobara, 3aBapeHa 6€3 u3MecTBaHe, MOKa3Ba Hali-BUCOKUTE CTOMHOCTH HA TPaHUIIA
Ha TPOBJIAYBAHE M SAKOCT Ha ONbH. MHUKpPOTBBPAOCTTAa Ha BCHUYKU MpoOU ce
MOBMILIABA B 30HATa HA TOIIEHE OT CTpaHaTa Ha CTOMaHaTa U HamaJsiBa B 30HaTa Ha
TOINEHE OT CTpaHaTa Ha MEJTa B CPAaBHEHME C II'bpPBOHAYaJIHAaTa TBBPAOCT Ha /1BaTa
MaTepuana.



I'.7.4. Effects of Heat Treatment and Severe Surface Plastic Deformation on
Mechanical Characteristics, Fatigue, and Wear of Cu-10Al-5Fe Bronze

Abstract

Aluminium bronzes are widely used in various industries because of their
unique properties, a combination of high strength, wear resistance, and corrosion
resistance in aggressive environments, including seawater. In this study, the subject
of comprehensive experimental research was Cu-10Al-5Fe iron-aluminium bronze
(IAB) with _-transformation, received in the form of hot-rolled bars. The effects of
different heat treatments (HT) and severe surface plastic deformation (SPD),
conducted by diamond burnishing (DB) on the microstructure, surface integrity (SI),
mechanical properties, low- and mega-cycle fatigue strength, and dry sliding wear
resistance, were determined. Based on quantitative indicators, the applied heat
treatments in combination with severe SPD were compared. Thus, the integral
efficiency of the heat treatments was evaluated, and the heat treatments were
correlated with the resulting properties and operational behaviour of Cu-10Al-5Fe
IAB. For example, if the component is designed for rotational bending conditions,
the combination of quenching at 920° C in water, subsequent tempering at 300° C
for three hours, and DB provides maximum fatigue strength in both low-cycle and
mega-cycle fatigue applications.

I'.7.4. Biusiuue Ha TepMUYHOTO 0OpabOTBaHE M MOBBPXHOCTHO IUIACTHYHA

nehopmarysa BbPXY MEXaHHYHUTE XapaKTEPUCTHKH, yMOPATa M H3HOCOYCTONYHBOCT
Ha Cu-10AIl-5Fe 6pon3

Pesrome

AnymMuHMEBUTE OPOH3HU C€ U3IMOI3BAT LIMPOKO B Pa3IM4YHK UHIyCTPHUH MTOPAIU
TEXHUTE YHUKAJIHUA CBOMCTBA, KOMOMHAIUS OT BUCOKA SIKOCT, U3HOCOYCTOMYUBOCT U
KOPO3MOHHA YCTOMYMBOCT B arpeCUBHU CpPEeIH, BKIIOUUTEITHO MOpCKa Boda. B ToBa
Opoy4BaHe OOEKT Ha IJIOCTHO ekcnepuMmeHTanHo wuscieasBaHe e Cu-10Al-5Fe
KeJA30-aTyMUHUEB OpoH3 C P-TpaHcdopmalus, ModydeH moj ¢opMara Ha
ropemoBaiiyBadu npbTu. Edexture oT paznuuHu TepMUYHM 00pabOTBaHUS U
CWJIHA TOBBPXHOCTHA IUIACTUYHA Jedopmaiusi, MPOBEACHU 4Ype3 JIUaMaHTHO
3arjaxkJiane BbPXY MHUKPOCTPYKTypara, surface integrity, MeXxaHWYHUTE CBOMCTBA,
SKOCTTa Ha yMOpa MPU HUCHK U METALMKBJI U U3HOCOYCTOMUYMBOCT MPHU CYXO TPUECHE.
1o xonuyecTBEeHHN OKA3aTENN Ca CPABHEHU MPUIIOKEHUTE TEPMUUHU 00pabOTBaHUs
B KOMOHMHAIINS ChC CHJIHA MIOBBPXHOCTHO IIacTU4Ha Aedopmanus. [1o To3u Haunn
Oerie oreHeHa IsUTOCTHaTa €(EeKTHBHOCT Ha TEPMHUYHHUTE OOpaboTBaHUA W Osixa
KOpEeIUpaHu ¢ MOJIy4YEHUTE CBOMCTBA U €KCIUIoaTallMoHHO noBeaeHue Ha Cu-10Al-
SFe IAB. Hanpumep, ako KOMIIOHEHTHT € POEKTUPAH 3a YCJIOBUs HA POTALlHOHHO



orbBaHe, KoMOuHaiusATa OT 3akanaBaHe npu 920° C BBB BojAa, MOCIEIBAIIO
orBppmane npu 300° C 3a Tpu yaca W JOMAMaHTHO 3arjlakJaHe OCHUTypsiBa
MaKCHUMallHa SKOCT Ha yMOpa KaKTo 3a HUCKA, TaKa U 3a MEralMKJIM4YHa yMOpa.

I'.7.5. Optimization of Photopolymerization Process of Dental Composites

Abstract

The aim of this paper is to perform optimization of photopolymerization process
of dental composites in order to obtain maximum hardness. Samples (5 mm diameter;
2, 3 and 4 mm thickness) were made of Universal Composite (UC), Bulk fill
Composite (BC) and Flowable Composite (FC). Light curing of specimens was
performed with 600, 1000 and 1500 mW/cm? light intensity and an irradiation time
of 20, 40 and 60 s. Vickers microhardness on the top and bottom surfaces of samples
was measured. Optimization was carried out via regression analysis using QStatLab
software. Photopolymerization process parameters were calculated using a specially
designed MatLab software-based algorithm. For all composites, regression models
for hardness on top and bottom surfaces of composite layer were established. Layer
thickness as well as hardness on top and bottom surfaces of each composite was
calculated for 21 curing modes varying with light intensity and irradiation time. It
was established that photopolymerization guidelines only of FC manufacturer
guarantee the required hardness, while recommended regimes for UC and BC did not
satisfy this requirement. Tables, containing recommended light curing regimes, were
developed for three composite types, guaranteeing high hardness of composite
restoration. They were designed to facilitate work of dentists in dental offices.

I'.7.5. Onrtumusupane mnporeca Ha (QOTONOIMMEpPU3AlUs Ha JCHTAIHU
KOMITO3UTH

Pesrome

[lenTa Ha HacTOsILaTa CTAaTUsA € Jla C€ M3BBPIIM ONTUMHU3ALMSA Ha Ipoleca
doTononumepuszanusl Ha JEHTATHU KOMIIO3UTH, 3a Jla C€ MOJy4Yd MaKCMMasHa
TBBpAOCT. M3paborenu ca npobu (quamersp 5 mm; aedenuna 2, 3 u 4 mm) ot
YHUBEPCAJIEH KOMIIO3UT, HAHOXUOPHUIEH OBJIK (DU KOMIIO3UT U T€YEH KOMIIO3MT.
BTBBpAsBaHeTO Ha 00pa3IUTE CE U3BBPIIBA C HHTEH3UTET Ha cBeTimHaTa 600, 1000
u 1500 mW/cm?> u Bpeme Ha oOmpuBane 20, 40 u 60 cex. M3mepena e
MUKPOTBBPAOCTTA M0 Bukepc Ha ropHata u J0jIHaTa MOBBPXHOCT HA MPOOUTE.

OnTuMu3anusaTa € W3BbPIIEHA Ype3 PErPEeCMOHEH aHajau3 C IOMOIITAa Ha
copryep QStatLab. Ilapamerpute Ha mpoleca Ha QoTOMONIMMEpU3AIUI Cca
W34YKCIICHU C IOMOIIITA Ha CIIEIMaTHO pa3paboTeH alroputTbm, 0asupaH Ha copTyep
MatLab. 3a Bcuuku KOMIO3UTH 0s51Xa Ch3/1aJIEHU PETPECUOHHU MOJIENN 32 TBBPAOCT



HAa TOpHATa W JI0JIHATA MMOBBPXHOCT HAa KOMIO3UTHUS cioi. /lebenmnaara Ha cios,
KaKTO YW TBHPJOCTTA HA TOPHATA W JOJHATA TIOBBPXHOCT HAa BCEKH KOMIIO3UT Osixa
W3YNCIICHU 3a 21 pexxnma Ha BTBBPASIBAaHE, BAPUPAIIN B 3aBUCUMOCT OT MHTECH3UTETA
Ha CBETJIMHATA M BpPEMETO Ha OOJbYBaHE. YCTAaHOBEHO €, Y€ yKa3zaHusATa 3a
doTomonuMepu3anus caMo Ha TPOW3BOJUTEIS HA TEYHHSI KOMIIO3UT TapaHTHpaT
HeoOXoMMaTa TBHPAOCT, TOKATO MPETOPHUYUTCITHUTE PEKUMH 32 YHHUBEPCATHUS U
OBJK (QHIJI KOMITO3UT HE OTIOBapsT HA TOBA M3MCKBAHE. 32 TPU THIIA KOMITO3UTH Ca
pa3paboTeHH TaOMUIM, CHABPXKAIIM MPEIOPHUYUTEIHH PEKHMH Ha CBETIMHHA
NOJTUMEPU3AIIHS, TapaHTHPAIIH BUCOKA TBBPAOCT. Te ca mpeHa3HaueH! J1a YICCHAT
paborara Ha 3500JIeKapUTE B CTOMATOJIOTHYHUTE KAOUHETH.

I'.7.6. Welding of copper and 304L stainless steel with continuous electron
beam

Abstract

The electron beam welding (EBW) is one of the few technologies that allow
welding of materials with different thermophysical characteristics. This paper
presents the results of the study of the structure and the mechanical properties of
electron beam welded samples of copper and stainless steel. The samples were
welded with different source power, changing the beam current. The specimens were
examined by X-ray diffraction and scanning electron microscopy. They were also
subjected to mechanical tests, such as hardness and tensile strength measurement.
The welded zone is a solid solution of copper and y-iron with inclusions of pure
copper and a small amount of a-iron. Higher values of the beam power lead to finer
microstructure of the weld. It was found that an increase in the beam power leads to
improvement in the mechanical properties.

I'.7.6. 3aBapsiBane Ha Mea U HepbxaaeMa ctomaHa 304L ¢ HempekbCHAT
€JIEKTPOHEH JIbY

Pesrome

Enextponno-impueBo 3aBapsiBane (EBW) e enmHa oT MajakoTo TEXHOJOTHH,
KOMTO TIO3BOJISIBAT 3aBapsiBaHE HA MaTepuagd C pa3IMdHU TOIJIOPU3UYHU
XapakTepUCTUKU. Ta3um cTaThs MPEACTaBs pPE3yiATaTUTE OT H3CIEABAHETO HaA
CTpYKTypaTa U MEXaHUYHUTE CBOMCTBA Ha €NEKTPOHHO-THUYEBO 3aBaApPEHU 00pa3Iu
OT M€Il U Hepbkaaema cromana. [IpoOute ca 3aBapeHu C pasziiMyHa MOIIHOCT Ha
U3TOYHHMKA, MPOMEHANKHU TOKa Ha yibya. [IpobuTte ca m3cieaBaHu upe3 peHTTeHOBA
mupakiys ¥ CKaHUpalla eJIeKTpOHHAa MUKpOCKomus. Te ChIo ca MOJJI0KEeHU Ha
MEXaHUYHU TECTOBE, KATO U3MEPBAHE HA TBBPJOCT U SKOCT HA OI'bH. 3aBapeHara
30Ha € TBBPJ Pa3TBOpP HAa MEJ U Y-)KEJISI30 C BKJIIOUBAHMS HA YUCTA MEI U MAJIKO



KOJIMYECTBO 0O->KeJsA30. I10-BUCOKUTE CTOMHOCTH Ha MOIIHOCTTA Ha J'b4a BOJMAT /10
no-brHa MUKPOCTPYKTYpa Ha 3aBapbUyHUS II€B. Y CTAHOBEHO €, Y€ YBEJINYaBAHETO
Ha MOILHOCTTA Ha JIb4a BOJU J0 MOAOOpsBaHE HA MEXaHUYHHUTE CBOWCTBA.

I'.8. Hayynu nyOaukanuu B HepedepHUpaHM CHHCAHUS C HAY4YHO
peleH3MpaHe WM B PeJaKTHPAHU KOJEKTHBHUA TOMOBE

I'.8.1. Investigation of the influence of the initial microstructure under different
regimes of heat treatment on the mechanical properties of 42CrMo4 steel

Abstract

In this article, the impact of heat treatments - normalization and a combination
of normalization, quenching and high-temperature tempering - on the microstructure
and mechanical properties of 42CrMo4 steel specimens is investigated. Three groups
of samples were studied: 1) as received; 2) after normalization at temperature of 860°
C with holding time of 20 minutes and cooling in air; 3) after normalization (860°C
/ 20 minutes), quenching at 850° C in oil and then tempered at 590° C, followed of
cooling in air. The phase and microstructural analysis revealed the presence of
retained austenite in the samples subjected to normalization. The resulting
microstructure is ferrite-sorbite, containing about 10% retained austenite. The
mechanical properties for the three investigated groups of samples showed the
highest values for tensile strength (Rm=1147 MPa) and hardness (324 HBW) after
normalization, and the highest elongation (12.9%) was obtained with the
combination of normalization, quenching and high temperature tempering.

I'.8.1. UN3cnensane BIMSAHMETO HA IIbPBOHAYajdHaTa MHUKPOCTPYKTypa IpHU
pa3IUYHU PEKUMU Ha TepMUYHA OO0pabOTKa BbPXY MEXaHWYHUTE CBOMCTBAa Ha
ctomaHna 42CrMo4

Pesrome

B craTtusita € u3cneaBaHo BIUSTHUETO HA TEPMUYHUTE 00pabOTBaHUS — HOpMa-
Jau3anusg ¥ KOMOWHAIMS OT HOpMaju3alus, 3aKaJiiBaHE W BUCOKOTEMIIEPATYPHO
OTBpBIIAHE, BBPXY MHUKPOCTPYKTYpa W MEXaHWYHU CBOMCTBa Ha 00pas3ly OT
ctomana 42CrMo4. WscnenaBanu ca Tpu rpynu oOpasiu: 1) B CbCTOSHHUE Ha
JIOCTaBKa; 2) ciea HopManu3anus rnpu temneparypa 860° C ¢ Bpeme Ha 3aabpKaHe
20 MuH. ¥ oXJIaXJaHe Ha BB3AyX W 3) cien Hopmanm3anus (860°C / 20mwuH.),
3akaysiBane npu 850° C B Maciao U MOCeaBaIl0 BUCOKOTEMIIEPATYPHO OTBPBIIAHE
npu temneparypa 590° C c¢ oxnaxpaaHe Ha Bb3AbX. OT HampaBeHus (a3oB u
MUKPOCTPYKTYPEH aHallu3 C€ YCTAaHOBU HAJIMYME HAa OCTAaThbUCH AayCTCHUT B



oOpasnuTe MoAJIOKEHN Ha HopMaym3aIus. [lomyderara MUKPOCTPYKTypa TIPH TSIX €
dbeputo-copboTHa, chabpxkama okoyio 10% ocTaThueH aycTeHHT. MeXaHUYHUTE
XapaKTEPUCTUKU 3a TPHUTE HW3CICIBAHU TPymu oOpaslu, TMOKa3axa HaW-BUCOKU
cToitHOCTH 3a sikocT Ha onbH (Rm=1147 MPa) u tBBpHoct (324 HBW) cien
HOpMaNM3allus, a Hal-rojisaMo yabiikenue (12,9%) ce noiaydaBa npu KOMOUHAITUSATA
OT HOpMaJIM3aIlis, 3aKasIBAaHE U BUCOKOTEMIIEPaTyYpHO OTBPBIIAHE.

I'.8.2. Influence of ageing temperature and time on mechanical characteristics
of two-phase aluminium bronze

Abstract

Aluminium bronzes possess a unique combination of high strength and wear
and corrosion resistance in aggressive environments thus, these alloys find wide
application in marine, shipbuilding, aviation, railway, offshore platform applications
and other fields. Iron-aluminium bronzes are the cheapest and most widely used.
When the aluminium content is above 9.4 wt%, Iron-aluminium bronzes is biphasic
(i.e. it undergoes P-transformation) and can be subjected to all heat-treatment types
depending on the desired operating behaviour of the bronze component. This article
presents correlations between the primary mechanical characteristics (yield limit,
tensile strength, elongation, hardness and impact toughness) and the ageing
temperature and time of quench at 920°C in water Cu-11Al-6Fe bronze, obtained
using the centrifugal casting method.

I'.8.2. BausHue Ha TeMmmeparypaTa U BpPEMETO Ha OTBpPBIIAHE BBHPXY
MEXaHUYHHUTE XapaKTePUCTUKU Ha ABY(ha3eH aTyMUHUEB OpPOH3

Pesrome

AnyMuHUEBUTE OPOH3M MPUTEKABAT YHUKATHA KOMOWHAIIAS OT BUCOKA SIKOCT,
M3HOCOYCTOMYMBOCT M KOPO3UMOHHA YCTOWYMBOCT B arpecuBHU cpeau. Ilo To3mu
HAYMH TE3W CIUIABM HaMUpar I[IUPOKO MPWIOKEHWE B MOpPCKAa BOJA,
KOpabOCTPOEHETO, aBUALIMATA, KEJIE30IMbTHUS TPAHCIIOPT, OPIIOPHU MIATHOPMH U
npyru obnactu. JXKens30-amyMUHHEBUTE OpPOH3U ca HAM-€BTUHUTE W HAN-IITMPOKO
u3nona3Banu Oponsu. Korato chabpkaHuero Ha amymuHuil € Han 9,4%, xensi3o-
ATyMHUHUEBHAT OpoH3 € ABy(da3eH (T.e. mpeThpIisiBa B-TpaHcopmalius) U MOXKe Ja
Oblle TMOJUIOKEH Ha BCUYKM BHUJOBE TEepMUYHA 0OpabOTKa B 3aBUCHUMOCT OT
KEJITAHOTO EKCIUIOATAIlMOHHO TOBEJCHUE Ha OPOH30BUSI KOMIIOHEHT. Ta3u craTus
NpEACTaBs KOpENAalMUTEe MEXIYy MEXaHHUYHHUTE XapaKTepUCTUKU (TpaHUla Ha
MpOBJIa4YBaHe, SIKOCT HAa OI'bH, YJBDKEHHE, TBBPAOCT U yAapHa >KHWIIABOCT) U
BJIMSHUETO Ha TEMIIEpAaTypaTa U BPEMETO Ha 3abpKaHe NPU OTBPBIIAHE HA 3aKAJIEH



npu 920° C BbB Bona Cu-11Al-6Fe Opon3, monydeH mo Merofa Ha HEHTPOOEKHO
JIeeHe.

I'.8.3. Influence of ageing temperature on the microstructure evolution of a two-
phase aluminium bronze

Abstract

In the present article, the influence of heat treatment on the microstructure of
iron-aluminum bronze Cu-11Al-6Fe is investigated. The microstructure was studied
on castings obtained by the centrifugal casting method. The samples for

microstructural analysis were quenched at 920°C in water and then aged for 3 h at
temperatures of: 200, 300, 400, 500, 600 and 700°C.

I'.8.3. BinusHne Ha Temmeparypara Ha OTBPBLIAHE BBPXY CBOJIOLMITA Ha
MUKpPOCTPYKTypaTa Ha JIBy(}a3eH ayMuHHUEB OpOH3

Pesrome

B HacTosmara cratus € u3ciie/IBaHO BIMSIHUETO Ha TEPMUYHOTO 00paboTBaHe
BBPXY MUKPOCTPYKTypaTa Ha xejs30-anymunueB Opon3 Cu-11Al-6Fe. U3cnensana
€ MUKPOCTPYKTYypaTa Ha OTJIUBKH, MTOJIyYEHH IO METO/Ia Ha IIECHTPOOEIKHOTO JIECHE.
[TpobuTe 3a MUKPOCTPYKTYpeH aHanu3 ca 3akajieHu npu 920° C BbB BojAa W Cle]
TOBa ca MOJJIOKEHU HA OTBpBILAHE B MPOIBIDKEHHE Ha 3 dYaca MpU pa3IUuHU
temmepatypu: 200, 300, 400, 500, 600 u 700° C.

I'.8.4. The effect of molybdenum on microstructure and mechanical properties
of ductile iron

Abstract

The influence of molybdenum, in amounts up to 0.5% of samples with different
thickness, on the structure and hardness in as-cast state, ferritized, and normalized
state of ductile iron was investigated. The process of the austenite-bainite
transformation was also investigated at three different temperatures: 300, 350 and
400° C. The mechanical properties (Rm, Rp0.2, KC, HV, A50) for all temperature
of austenite-bainite transformation were determined. To evaluate the influence of Mo
on the hardenability of ductile iron, a front quenching was carried out.



I'.8.4. Bnusaue nHa wMonubaeH BBPXY CTPYKTypaTa H MEXaHUYHUTE
XapaKTEPUCTUKHU Ha cPeporpapuTHUTE YyTyYHU

Pesrome

N3cnenBano ¢ BiausgHueTo Ha Mo, B koimmdectBa 10 0,5% u neGenmuara Ha
CTEHaTa BbpPXY CTPYKTypaTa, U TBbPJIOCTTA B JIATO, (DePUTU3UPAHO, U HOPMATU3UPA-
HO cbCcTOsTHUE. M3cneniBan € v mpolieca Ha ayCTeHUT—O0CHHUTHOTO MPEBPBIAHE TTPU
Tpu Temneparypu: 300, 350 u 400° C. Onpenenenu ca SIKOCTHUTE XapaKTEPUCTUKHU:
Rm, Rpo2, KC, HV, As 3a paznuunute MOJHOICHOBU ChABP)KaHHS. 3a OIICHKA
BIMSHHETO Ha MO BBpXY MpoKaIsieMOCTTa Ha cheporpauTHUS YyTYH € MMPOBEICHO
YeJIHO 3aKalIsIBaHe.

I'.8.5. Structure and mechanical properties of Cu/Al6082T6 joints produced by
welding with scanning electron beam

Abstract

This study presents the results of the electron-beam welding of pure copper (Cu)
and aluminum (Al6082T6) alloy. The effect of the beam power on the phase
composition, structure, and microhardness of the welded joints was studied. The
power of the electron beam was set to 2400 W, 2700 W, and 3000 W, respectively.
The phase composition of the fabricated joints was investigated by X-ray diffraction
(XRD). The microstructure and chemical composition were performed using
scanning electron microscopy (SEM) and energy-dispersive X-ray spectroscopy
(EDX), respectively. The mechanical properties of the welded samples
wereexamined by microhardness investigation. The results obtained for the
microhardness are discussed concerning the applied technological conditions,
defined by the power of the electron beam. Furthermore, the possible applications of
the obtained welded joints of copper and aluminum Al6082T6 alloy are discussed in
the different fields in modern industry.

I'.8.5. Crpykrypa u mexaHuyHu cBoicTBa Ha cheauHenus: Cu/Al6082T6,
NOJIyYEHHU YPE3 3aBAPSABAHE C €JIEKTPOHEH JIbY

Pesrome

B ToBa wu3cienBaHe ca MPENCTaBEHU PE3YJITATUTE OT EJIEKTPOHHO-TIBYEBO
3aBapsiBaHe Ha cruiaB oT yucta men (Cu) u amymunuii (Al6082T6). M3cneaano e
BIIMSAHUETO HAa MONIIHOCTTa Ha Jb4a BBPXY (a3oBUSI CbCTaB, CTPYKTypara u
MUKPOTBBPJIOCTTa Ha 3aBAPEHUTE CheAUHEHHUs. V3M0N3BaHUTE MOIIHOCTU Ha
€JEeKTPOHHU J1b4 ca cboTBETHO 2400 W, 2700 W u 3000 W. U3cnenBan e chcTaBa
Ha MOJIyYEHUTE ChEAUHEHUS 4pe3 peHTreHo(da3zoB aHamu3. MUKPOCTPYKTYPHUST



aHaJIM3 € M3BBPIIEH C MMOMOIITA Ha CKaHupaiml eiaekTpoHeH Mukpockon (CEM) a
XUMUYHHUAT CBCTAaB € OIpPEAENICH 4Ype3 EHEPruilHO-IUCIIEPCUOHHA PEHTIEHOBA
cnekTpockonus. M3cneaBann ca MEXaHMYHUTE CBOWMCTBA Ha 3aBapeHUTE o0Opas3iu
ype3 HM3MEpBaHE€ Ha MUKpPOTBBbpAOCTTa. HampaBeH € aHanu3 Ha MOJYyYEHUTE
pe3yATaTi 3a MUKPOTBBPJIOCTTA OTHOCHO MPUJIAraHUTE TEXHOJOTMYHHU YCIIOBHUS,
neUHUpaHU OT MOIIHOCTTA Ha €JIEKTpOHHUA Jb4. OCBEH TOBa ca JNMCKOTHpPAHU
Bb3MOXHUTE MPWIOKEHHS Ha TOJYYEHUTE 3aBapEHU ChEAUHEHUS OT MEIHA U
anmymuHuena ciuiaB A16082T6 B pa3nuuHuTe 001aCTH HA CbBPEMEHHATAa UHTYCTPHSL.

I'.8.6. Investigation of the influence of the initial microstructure under different
modes of heat treatment on the mechanical properties of 35CrMnSi steel

Abstract

The influence of the initial microstructure on the mechanical properties of
35CrMnSi steel samples is investigated in the article. The main goal of the research
is to obtain an initial microstructure, providing a favorable basis for subsequent
processing by surface plastic deformation. Four groups of samples are made and
subjected to heat treatment in different modes. The first group was examined in the
state as-received, the other three processed by: annealing at a temperature of 600° C
with a heating time of 90 min and furnace cooling; annealing at a temperature of
880°C with a heating time of 90 min and furnace cooling; normalization at a
temperature of 880° C with a heating time of 30 min and air cooling.

By phase and microstructural analysis, it was found that phase conversion is
present only after normalization, and the resulting structure is a combination of
sorbite-like perlite and residual austenite. The samples subjected to normalization
show the highest values for tensile strength, hardness, and microhardness compared
to the other groups of heat treatment modes.

I'.8.6. MN3cneaBane BIMSHUETO HA II'bpBOHAYAJIHATA MUKPOCTPYKTypa MpHU
pa3JIMYHUA PEKUMU HA TEPMUYHO 00pabOTBaHE BHPXY MEXAaHWYHUTE CBOMCTBA Ha
cromana 35CrMnSi

Pesrome

B crarusra e u3cineaBaHO BIMSHUETO HA IIbPBOHAYalIHATa MHKPOCTPYKTYpa
BHPXY MEXaHUYHUTE CBOMCTBA Ha oOpa3uu oT cromaHa 35CrMnSi. OcHoBHaTa 1en
Ha U3CJICIBAHETO € MOJIydaBaHe HAa IIbPBOHAYATHA MUKPOCTPYKTYpa, OCUTYpsIBaIlla
OnaromnpusTHa OCHOBA 3a mMocieaBaiia o0padoTka 4Ype3 MOBBPXHOCTHA MJIACTUYHA
nedopmarus. M3paborenu ca yeTupu rpynu mpoOHM Tella, KOUTO Ce MoJJjiarat Ha
pa3IMuHU PEXUMHU TepMUYHO oOpaboTBane. IIbpBara rpyna e wu3scienBaHa B
ChCTOSIHME€ HA JOCTaBKa, OCTAHAINTE TPU Ca TMOJUIOKEHW Ha: OTTPSBaHE MPHU



temiiepatypa 600° C ¢ Bpeme Ha 3anbppkaHe 90 MUHYTH M OXJaXJaHE B IEILTAa;
oTrpsBaHe npu remneparypa 880° C ¢ Bpeme Ha 3aabprxkade 90 MUHYTH 1 OXJTaXKJaHe
B Me1Ta; Hopmanu3zamus npu remnepatypa 880° C ¢ BpeMe Ha 3aabpxane 30 MUHYTH
Y OXJIAXKJAHE HA Bb3yX.

Upes peHTreno(}a3zoB U MUKPOCTPYKTYPEH aHalU3 € yCTaHOBEHO, 4e (ha3oBa
KOHBEPCHUSL € HaJULE caMoO CJeJ HOpMajnu3alus M IOoJydeHara CTPyKTypa €
KOMOMHALUA OT CcOpOUTONOAOOEH MNEPIUT M OcTaTbueH aycTeHuT. OOpasmure,
IIOJIJIO’KEHHW Ha HOPMAJIM3allKsl, [TI0Ka3BaT HAll-BUCOKU CTOMHOCTH Ha AKOCT Ha OITBH,
TBBPAOCT U MUKPOTBBPAOCT B CPABHEHUE C OCTAHAIIUTE TPU IPYIIN.

I'.8.7. Wear resistance of carbide-bainite spheroidal graphite cast irons under
conditions of dry friction

Abstract

This article presents the outcomes from experimental investigation of the wear
resistance of specimens made of carbidic austempered ductile iron (CADI) which are
isothermally hardened in the fields of upper and lower bainite. The specimens are
subjected of dry friction. A mathematical modeling of the experimental results has
been carried out. A regression analysis and analysis of variance (ANOVA) have been
fulfiled using QStatLab package. On the basic of the regression models obtained,
single-purpose optimization tasks have been solved.

I'.8.7. M3HocoycToiunBOCT Ha KapOWUI-OCHHUTHH YYryHU CbC CdepoujieH
rpaduT B YCIOBUS HA CyXO TPUCHE

Pesrome

B cratus ca mpeactaBeHH pe3yNTaTUTE OT €KCIIEPUMEHTAITHO U3CIIEIBAaHE Ha
MU3HOCOYCTOWYMBOCTTA Ha 00pa3iy, OT KapOuA-OEHHUTHH YyTYHH ChC CPEepOHnIeH
rpaduT, U30TEPMHUYHO 3aKaJeHU B 00JIaCTTa HAa FOPEH U JloyieH Oeiinut. O0pa3uure
ce mojylaraT Ha CcyXo TpueHe. VI3BBbpIIEHO € MaTeMaTH4ecKo MOJEIMpaHe Ha
eKCIIEPUMEHTATHUTE pe3yNTaTu. VI3BBpIIEHU ca PEerpecHuOHeH W AUCIIEPCHOHEH
ananu3 (ANOVA) c nomomra Ha QStatLab. Ha 6a3aTta Ha nmoixyuyeHuTe perpecuoHHu
MOJIEJIM Ca PELEHH €IHOLIEJIEBU ONTUMU3ALIMOHHY 3a1auu.

I'. 8.8. Bottle risers shaped — a modern practical solution
Abstract

The proper dimensioning of the elements of the filling system is an important
condition for obtaining high-quality castings. The paper views the possibility for



obtaining compact castings by using bottle risers shaped. The way of calculating the
dimensions of this type of risers is presented as well.

I'. 8.8. byTriKOBHUIHY MBPTBH TJIABU — €AHO ChbBPEMEHHO MTPAKTUYHO PEIICHUE

Pe3rome

[IpaBuIHOTO Opa3MepsiBaHE HA €JIEMEHTUTE Ha JIeIKOBaTa CUCTEMa € Ba)KHO
YCJIOBHUE 3a MOJIydaBaHE Ha BHCOKOKAYECTBEHU OTIMBKU. CraTuara pasriexia
BBb3MOKHOCTTa 3a IIOJy4YaBaHE HA KOMMAKTHUW OTJIMBKMA 4Ype3 H3I0J3BAHE Ha
OYTHJIKOBUJHU MBPTBH TIjaBu. IIpencraBeH € M HAUYMHBT 3a H3YMCIISIBAaHE Ha
pa3MEPUTE HA TO3W TUIT MbPTBH TJIaBH.

I'.8.9. Cast Irons — rise without fall retrospective and perspectives

Abstract

The article presents an overview of the development of cast iron, the various
types of cast irons, as well as some key moments that have marked a significant
growth in their production. In addition to known facts, the paper discusses the
properties of spheroidal graphite cast irons and the competitive advantages that an
ISO certification may produce.

I'.8.9. CuBu uyryHu - Bb3X0J1 6€3 aJieHUEe PETPOCTICKINS U IEPCIICKTUBH.

Pesrome

Crarusita mpeAcTaBs Mperyie/l Ha pa3BUTUETO HA YyryHa, Pa3IMYHUTE BUIOBE
YyT'yHU, KAKTO U HIKOU KJIIOUOBU MOMEHTH, KOUTO ca OeJisi3aiu 3HAYUTEIEH PBCT B
MPOU3BOJICTBOTO MM. B nOmbiHEHHE KbM W3BECTHHUTE (PAKTH, CTaTUSTA OOCHKIA
CBOMCTBaTa Ha YYT'yYHUTE ChC CPepousieH rpaduT U KOHKYPEHTHUTE MPEAUMCTBA,
KOUTO ToJTyyaBat oT ceptuduiupanero mo [SO.

I'.8.10. Tin in Ductile Cast Iron

Abstract

The paper studies the effect of tin in quantities up to 0.17% and wall thickness
of 6, 12, 24 and 48 mm on the structure and strength properties of ductile cast iron.
It has been found that during primary crystallization tin exhibits dual characteristics.
At high cooling speeds tin acts as an anti-graphitizer. At low cooling speeds,
however, it stimulates graphitization. In solid state tin impedes austenite-perlite
conversion, increasing the amount of perlite. The increase of tin up to a certain



concentration improves the strength, after which it is lowered. The presence of tin
reduces sharply the elongation and toughness of cast iron.

I'.8.10. Kanaii B cpeporpaputHus 4yryH

Pesrome

B crarusita € u3cnenBaHo BIMSHUETO Ha Kanail B konudectBa A0 0,17 % u
nebenuHa Ha creHata 6, 12, 24 u 48 mm BBpPXY CTpPYKTypaTa U MEXaHUYHUTE
cBOICTBa Ha ceporpaduTeH 4yryH. Y CTaHOBEHO €, Y€ MO BpeMe Ha MbpBHYHATA
KpUCTAJIM3alMs KaJasAT MpOosBsiBA IBOMCTBEH Xapaktep. [Ipu BHCOKM CKOpOCTH Ha
OXJIaK/IaHe Kajas JeicTBa Karo aHTurpadurtusarop. [Ipu HUCKH CKOpOCTH Ha
oxJakaane obaue ctumynupa rpaduTH3aImATa HA 4YyryHa. B TBBpIO chcTOsSHUE
KaJlasi BB3MPEIMSITCTBA MPEBPHIIAHETO HAa AyCTEHUT B MEPJIUT, YBEIWYaBAKU
KOJMYECTBOTO Ha nepauta. C noBUIlIaBaHe ChABPKAHUETO HA KaJlail 10 onpeieneHa
KOHIICHTpAIUS c€ O0A00psiBa SIKOCTTA, CJIe/l KOETO TA ce MoHW»kaBa. Hanuuuero Ha
KaJlail pA3KO HaMallsiBa yABJDKEHUETO U IKOCTTA HA YyTyHa.

I'.8.11. CADI - structure and properties

Abstract

The present paper considers the influence of the amount of the carbide phase on
the structure and properties of austempered ductile cast iron. The content of the
carbide phase in the structure of cast iron is up to 15% after casting. Austempering
is in the temperature ranges of 300° to 400° C, respectively in the lower and upper
bainite.

I'.8.11. CADI - ctpykrypa u cBolcTBa

Pesrome

B cratus e u3cieaBaHO BIMSHUETO Ha KOJWYECTBOTO KapOuaHa (aza BHpXY
CTPYKTypaTa W CBOMCTBaTa Ha HW30TEPMUYHO 3akalieH cdeporpadureH YyTyH.
CoabpxaHueTo Ha kapOugHaTa (paza B CTpyKTypaTa Ha uyryHa € jo 15% cuen
OTJIMBAHETO. 3aKajsABaHETO € B TemmepaTypHusTt uHtepBai ot 300° mo 400° C,
CBHOTBETHO B JIOJIHO ¥ TOPHO OeifHUTHATA 00J1acT.

I'.8.12. Production of wear-resistant carbidic austempered ductile iron
Abstract

Carbidic austempered ductile iron (CADI) have been produced. They have high
wearresistance that increases with the quantity rise of the carbidic phase. At equal



quantities of carbides the structure lower bainite matrix guarantees higher
wearresistance of the upper bainite matrix.

I'.8.12. [lonyyaBaHe Ha M3HOCOYCTOMYMBHU KapOWUJ10-OCMHUTHH YYTYHU CbC
cepounanen rpadur

Pesrome

[Tonyuenu ca kapobuno-oerinutau cheporpadutau uyryau (CADI) ¢ Bucoka
U3HOCOYCTOMYMBOCT, KOSITO HapacTBa C YyBelIWYaBaHE Ha KOJUYECTBOTO Ha
kapOuaHara Qasza. [Ipu paBHM kommuecTBa kKapOugHa ¢dasza HoTHOOEHHUTHATA
CTPYKTYpa OCUTYPSIBa TO-BHCOKA H3HOCOYCTONYHUBOCT.

I'.8.13. Methodology for determining the effect of the chemical composition on
the strength characteristics of boron-alloyed ductile cast irons

Abstract

The paper presents the methodology developed for building of mathematical
models showing the relationship between the strength characteristics and the
structure parameters depending on the chemical composition of boron-alloyed
ductile cast iron. On the basis of the models obtained in this way a dependence has
been derived for determining the coefficient of the chemical composition for each
mechanical and structural characteristic. This dependence allows a reduction in the
number of factors examined when studying the effect of other factors, such as wall
thickness, pouring temperature, as well as the heat treatment modes, on the properties
and structure of boron-micro-alloyed austempered cast irons.

I'.8.13. Meronuka 3a ompenesssHE BIMSHUETO HAa XMMHYHHS CHCTAB BBPXY
SAKOCTHUTE XapaKTePUCTUKU Ha JIeTHpaHu ¢ 00p cheporpadutHu 4yryHu

Pesrome

Pa3paboTeHa € MeToauKa 3a MOCTPOsIBAHE HA MAaTEMaTUYHH MOJICITH, J1aBallly
BpB3KaTa MEXKIY SKOCTHHTE XapaKTEPUCTUKH M TapaMETPUTE Ha CTPYKTypara B
3aBHCHMOCT OT XMMHYHHS ChCTaB 3a JierhpaH ¢ 6op cdeporpadureH uyryH. Ha
0a3ara Ha Taka MOJYyYEHUTE MOJIEIH € MOCTPOCHA 3aBHCHMOCT 3a OIpe/eisHE Ha
KOepUIIMEeHTa Ha XHMHYHHUS CbCTaB 3a BCAKAa MEXaHWYHA U CTPYKTypHa
XapaKTEPUCTHKA, KOATO JlaBa BBH3MOXKHOCT Jia CE HaMaiu Opos Ha WM3y4aBaHUTE
dakTopH, KOraTo ce€ M3CJIE/IBa BIUSHUETO W Ha Apyru (akTopu Karo aeOenuHa Ha
CTeHaTa, TEMIIepaTypa Ha 3aJMBaHE, KAKTO U PEKUMUTE HA TepMUYHA 00pabOTKa
BHPXY CBOMCTBATa M CTPYKTypaTa Ha OEHHUTHUTE YYTYHH MUKPOJIETHPAHU C OOp.



I'.8.14. Methodology for equalizing the parameters of technological process
about acicular cast irons according to complex quality criterion

Abstract

The necessity for controlling the parameters of technological process about
acicular cast irons has been analyzed with the purpose of improving the quality
indices of details manufactured by them. Methodology for controlling the parameters
of technological process about acicular cast irons has been composed as for receiving
the complex criterion, the following two tasks have been solved: reduction of the
quality indices regulated in the standards towards a generalized complex criterion as
well as establishment of the mutual commitment of complex criterion with
technological factors by virtue of the experimental data. The statistical character of
obtained complex criterion affords an opportunity to achieve an optimum
combination of the quality level according to the complex from properties of acicular
cast irons in conformity with the requirements of users, set in the standards. This is
very important to improve the effectiveness from utilization of acicular cast iron by
the user.

I'.8.14. MeTonuka 3a npupaBHABAHE NTAPAMETPUTE HA TEXHOJOTHUYHHUS MTPOLEC
3a OETHUTHU YYT'YHU IO KOMIUIEKCEH KPUTEPHIl 32 KaU€CTBOTO

Pesrome

AHanmu3upaHa € HeoOXOJMMOCTTa OT YIpPaBJICHWE Ha TMapaMeTpUTe Ha
TEXHOJIOTUYHUS MPOIIeC 32 OEHHUTHU YYTYHH C IIeJT MOJ00psIBaHEe HA KAYECTBEHUTE
MOKa3zaTelu Ha JeTalIuTe MPOM3BEXIaHW OT TAX. CbCcTaBeHa € METOJAMKa 3a
yIPaBJICHUE HA TTapaMETPUTE Ha TEXHOJOTHYHUS MPOTIEC 32 OCHHUTHU YyTYHU KaTO
3a ToJTydaBaHe Ha KOMIUIEKCHUS KPUTEPUH ca PEIIeHH JBE 3a/1aUi: HaMaJIsIBaHE Ha
perlaMeHTHpPAaHUTE B CTaHAAPTUTE IIOKAa3aTeIM 3a KadyecTBO KbM 000OIICH
KOMITJIEKCEH KpHUTEpH, KaKTO M YCTAaHOBSBaHE Ha B3aMMHaTa OOBBP3aHOCT Ha
KOMIUIEKCHUSI ~KPUTEPUH C  TEXHOJOTMYHHUTE (aKTOpH IO Ccwiara Ha
eKCIIepUMCEHTAaTHUTe JaHHW. CTaTUCTUYCCKUAT XapakKTep Ha  IOJIyYCHHUS
KOMITJIEKCEH KPUTEPUH J1aBa B3MOXHOCT 3a IMMOCTUTHE Ha ONTHMAaIHA KOMOWHAITHS
OT HMBO Ha KauecTBO MO KOMIUIEKCa OT CBOMCTBa Ha OEHHUTHUTE UYYT'YHU B
ChOTBETCTBUE C U3UCKBAHUATA HA MOTPEOUTENNTE 3aJI0KEHH B CTaHIapTuTe. ToBa e
MHOTO Ba)XHO 3a MOBHUIIaBaHE €(EKTUBHOCTTa OT M3IOJI3BAHETO Ha OCHHUTHUS
YyTyH OT IOTPEOUTENS.



I'.8.15. Computational method for selection of steel for machine elements by
given sets of indicators

Abstract

Calculation method is proposed for the selection of steel grade for machine
elements in accordance with a group of indicators set by reference to the
technological, mechanical and their economic indicators. Suitability is assessed by
the summary oJ the utility function of desirability, as complex quantitative criteria
for assessing the quality of the metal. Method is illustrated with the example of
choosing a particular brand of steel for production of shaft material requiring
specified group of indicators.

I'.8.15. M3uucnoutenen meroa 3a u300p Ha Mapka CTOMaHa 3a MallMHHU
€JIEMEHTH M0 3a/1aJIeH KOMIUJIEKC OT MOKa3aTean

Pes3rome

[IpemyioxkeH € u3uucauTeNeH METOJT 3a 300p Ha Mapka CTOMaHa 3a JeTaliu
M3HUCKBAIIM OT MaTepuaia 3a/1aJieH KOMIUIEKC OT MOKa3aTelu Ype3 ChIIOCTaBSIHE Ha
TEXHOJIOTUYHUTE, MEXaHUYHUTE U UKOHOMUYECKUTE MokaszaTenu. [Ipuroanocrra ce
oIleHsiBa ¢ 00o0IIeHaTa (GYyHKIIMS Ha KeIaTeTHOCT, KaTO KOMIUIEKCEH KPUTEPHUH 3a
KOJMYECTBEHA OIICHKAa HAa KAa4eCTBOTO Ha MeTaja. Meroja € WIIOCTpUpPaH BBPXY
nmpuMep 3a U300p Ha KOHKpETHA MapKa CTOMaHa 3a U3pa00TBaHE Ha BaJl, M3UCKBAIII
OT MaTepuasa 3a/1aJicH KOMIUIEKC OT MTOKa3aTeJIH.

I'.8.16. Methodology for studying the influence of the graphite inclusion shape
on the properties of ductile cast iron

Abstract

The paper proposes a methodology for studying the influence that the shape of
graphite inclusions has on the strength complex of ductile cast iron. The
methodology allows assessing the effect of the deviation from the regular spheroid
shape on the mechanical characteristics.

I'.8.16. Meroauka 3a u3cieABaHe BIHMSHUETO Ha ¢dopmara Ha TpadUTHUTE
BKJIFOUBAHUS BHPXY CBOICTBaTa Ha ceporpaduTHUS YYTyH

Pesrome
B crarusTa e mpeaiokeHa MeToIMKa 3a U3CcjeBaHe BIMSHUETO Ha (popMara Ha
rpaUTHUTE BKJIIOYBAHUS BBPXY SKOCTHHUSI KOMIUIEKC Ha ceporpaduTeH 4yryH.



MeTtoaukara 1Mo3BOJISIBA J1a C€ OIEHU €(PEeKTHT OT OTKJIOHCHHETO Ha INpaBUIIHATA
cheponnanna ¢popma Ha rpaduTa BHPXYy MEXaHUUHUTE XapaKTEPUCTHUKH.

I'.8.17. Wear-resistance of carbidic austempered ductile iron

Abstract

The results from a threefactor research of the Carbidic Austempered Ductile
Iron CADI wearresistance have been specified in the article. A mathematical model
for influence of the following parameters: pressure, time of wear and temperature of
isothermal tempering on the wear at dry friction has been obtained.

I'.8.17. N3nocoycToiunBOCT HA KapOua0-0eHUTHU cheporpaduTHU TyTyHH

Pesrome

B cratmsta ca mocodyeHW pe3yiaTratutre OT TPUDAKTOPHO H3CICABAHE HA
W3HOCOYCTOWYMBOCTTa Ha KapOujo-OeriHuTeH cdeporpaduten uyryn — CADIL
[TomyyeH e MaTeMaTHYECKH MOJIET 32 BIMSHUE HA CICIHUTE MapaMeTpH: HaJsITaHe,
BpEME Ha HW3HOCBAaHE M TEMIepaTypa Ha H30TEPMHYHO 3aKasIBAHE BBPXY
M3HOCOYCTOHYMBOCTTA MPH CYyXO TPHUCHE.

I'.8.18. Methodology for determining the effect of scale factor on the fatigue
strength of ductile cast iron

Abstract

A methodology has been developed for determining the effect of scale factor on
the fatigue strength of ductile cast iron using the theoretical-experimental method. A
relationship has been found to exist between the threshold range of the stress
intensity factor and the fatigue strength.

I'.8.18. Meroauka 3a omnpezensHe BIMSHUETO Ha MallaOHUs (aKToOp BBPXY
AKOCTTa Ha yMopa 3a cpeporpa@uTHU YyTyHHU.

Pestome

Pazpaborena e MeTonMka 3a OIEHKA BIUSHUETO HAa MamlaOHUs (GaKTop BBPXY
SKOCTTa Ha yMopa Ha cdeporpaduTHUS YYTyH MO TEOPETHUHO-CKCIIEPUMEHTAJICH
METOJI. YCTaHOBEHa € BpBb3Ka MEXJYy IparoBus pa3Max Ha KoehHIMEHTa Ha
WHTEH3UBHOCT HA HAIIPEKEHUETO U I'PAHUIIATA HA yMOpPa.



I'.8.19. Methodology for determining the anisotropy using the criteria of impact
toughness for ductile cast iron

In addition to standard characteristics, such as KC, KCU, KCV for impact
toughness, the paper proposes additional parameters, like KCT, KCZ, KCR, B, Tio,
Tso and Too for assessing the destruction toughness of high-strength ductile cast irons.
A methodology has been developed for cutting of sample bodies and reducing the
notch, which makes it possible to study the anisotropy and the cold brittleness
threshold using the parameters of impact toughness.

I'.8.19. MeToauka 3a OonpenesssHe Ha aHU30TPONHUATA 110 KPUTEPUUTE
Ha yJapHaTa KUJIABOCT 3a UYT'YHH ChbC cepouialieH rpaput

Pesrome

B nompinHeHne KbM CTaHAAPTHUTE XAPAKTEPUCTUKH 3a yIapHA )KUJIABOCT, KaTO
KC, KCU, KCV B crarusita ca nNpemjio’)keHu U JONBIHUTEIHN XapAKTEPUCTUKH,
karo KCT, KCZ, KCR, B, Tio, Tso u Too 32 onieHka Ha XapakTepa Ha pa3pyllaBaHe
Ha cdeporpaduteH ryuyH. PazpaboTrena e MeTouka 3a u3ps3BaHe Ha 00pasiu 3a
npoOHM Tella W HaHACSHE Ha HaJApe3, KOETO IM03BOJIsIBa Ja C€ u3CIeaBarT
AQHU3O0TPONUATA U Ipara Ha CTyJ€Ha KPEXKOCT C IMOMOUITAa Ha MapaMeTpUTE Ha
yAapHaTa >KUJIaBOCT.



