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This paper reports a comprehensive study that investigated the
quality of heat-resistant titanium alloys VT3-1 and VT9 obtained
by the method of electron beam melting (EBM). It is shown that
EBM makes it possible to produce high-quality metal of ingots of
heat-resistant titanium alloys VT9 and VT3-1.

Semi-finished articles were made in the form of bars from
ingots obtained by the EBM method. It was established that in
the macrostructure of the deformed metal there are no cracks,
delamination, cavities, metal and non-metallic inclusions. The mac-
rostructure of the metal of the bars corresponds to 4 points for the
alloy VT3-1 and 4-5 points for the alloy VT9 on the 10-point scale
of microstructures of instruction 1054-76. It was shown that the
metal microstructure of forged bars of VT9 alloy consists of prima-
ry B grains with a continuous or intermittent a-rim along the grain
boundaries 3—4 ps thick. The structure of the metal in the volume
of grain — lamellar type with partially globularized plates of the o
phase, plates of a-phase of close orientation form a colonies measur-
ing 10-40 ps. The thickness of the a plates is 1-5 ps, between the
plates or globules of the a phase there is a layer of B phase with a
thickness of 1-2 ps. The microstructure of the deformed metal of
titanium alloy VT3-1 consists of primary B grains, the volume of
which contains colonies of lamellar o phases measuring 10—100 ps.
The thickness of a plates is 1.5-3 ps, the layer of B phase in the
intervals between a-plates is mainly 0.3—0.5 us. The microstruc-

ture of semi-finished articles in the form of deformed bars of alloys
VT9 and VT3-1 corresponds to type 4—6 according to the 9-type
scale of the microstructure of instruction 1054-76. Studies of the
mechanical properties of the obtained semi-finished articles have
shown that they meet all the requirements of regulatory standards
that are put forward by industry to the quality of the metal of heat-
resistant titanium alloys.
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Monel 400 with low alloy steel dissimilar joints are widely
used in oil industry, petrochemical and nuclear engineering, this
kind of applications needs welding joints with good mechanical
properties, stable magnetic permeability and good weldability.
Difference in mechanical, chemical and physical properties be-
tween these unique alloys makes such joint difficult and joints
mechanical properties and microstructure will be different from
parent metals. In this study, GTAW process has been employed
with ERNiCrFe-3 electrode to produce dissimilar welding joints
with specifies welding procedure parameters, SEM/EDS micro-
structure analysis, microstructure optical test, Vickers micro-
hardness and tensile test used to study microstructure details
and its impacts on welding joint mechanical properties. Research
results according to welding zone microstructure analyses shown
formation of Widmanstatten ferrite structures and second phase
particles with fine graine structure in low alloy steel side the for-

mation of transion zone (TZ). Moreover, clearly fusion line (FL)
clearly marked in Monel 400 side while weld metal solidification
microstructure with (MGBs) and (SGBs) respectively and inter-
dendritic microstructure observed in weld zone center. Weldment
mechanical and microstructure examination indicated the ability
to produce like this dissimilar joint with requirement of design
criteria and indicated that the failure in like this joint excepted to
be in low alloy steel side. The result and microstructure analyses
of this research is very important to understanding the variation
in welding zone and HAZ microstructure and its impact in weld-
ment mechanical properties and establish the base to produced
best welding procedure according to welding zone microstructure
properties.

Keywords: dissimilar weldments, carbon depleted zone, Tran-
sition zone, Monel 400, migrated grain boundary.
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This research is an experimental comparison study to show
the influence of mold type casting on mechanical properties. The
study considers the aluminum alloy of a gasoline engine piston
with nanoparticles alumina Al,O3 size 25 nm manufactured in two
types of molds. Sand mold and cast-iron mold were selected to cast
the aluminum composite components. A systematic comparative
study of tensile strength and hardness properties of cast aluminum
components is made on sand and metal molds production. The nano
powder can add to enhance the mechanical properties must not
exceed 4 % for metal and sand mold casting. According to data for
hardness, adding nano alumina powder has minimal impact on met-
al mold casting, but it significantly improves sand casting. From
a financial standpoint, metal casting provides higher economic
values for making piston aluminum castings. The hardness rises as
the alumina content does in two molds as compared to the obtained
specimen. It demonstrates that the highest hardness occurs at 4 %
alumina in the sand-casting mold and at 6 % alumina in the metal.
When the compositions of the casting materials are the same, a
comparison of the fracture morphology between sand and mold
casting reveals more ductile fractures for metal molds compared
to brittle fractures in sand cast by large silicon separation grains
because of higher grain growth in sand casting by longer solidifica-
tion time. The same is seen in mold casting, which exhibits reduced
ductility due to the alumina nanoparticles’ dispersion strengthen-
ing process in the aluminum matrix. This arises as a result of nano
alumina dispersion acting as barriers to dislocation motions in the
aluminum matrix, enhancing strength but reducing ductility.

Keywords: casting-mold, mechanical-properties, piston-alloy,
alumina, sand-casting, powder, ductile, fracture, hardness, grain.
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In this research work a direct extrusion unit has been designed
and manufactured for circular section using the theoretical die
design concepts for designing of the die profile, as constancy of
the ratio of successive generalized homogeneous strain incre-
ment (CRHS). This was carried out by studying the final mechani-
cal properties of the direct extruded products through dies with
theoretical concept (ACRHS) and (UCRHS). Commercial alloy
AA1100 round section billets was subjected to uniform extruded
compressive load using two types of extrusion dies i.e. (ACRHS)
and (UCRHS) at room temperature. The product of these dies
with as received were conducted to testing under tensile and fa-
tigue tests without corrosion and with corrosion of 90 days fully
submersed in 0.35 % NaCl solution. The experimental results show
that the reduction percentage (RP) in the main mechanical prop-
erties, UTS, YS and BHN due to corrosion were 14.28 %, 5.88 %
and 12.12 % for as received samples, 2.74 %, 5.08 % and 6.12 % for
the ACRHS samples and 7.79 %, 6.86 % and 8.88 % for UCRHS
samples respectively. It was concluded that the less reduction per-



centage was occurred in the ACRHS samples compared to other
samples. Corrosion fatigue testing of the above three samples were
made and compared to the same samples without corrosion. The
testing results revealed that the corrosion is significantly reduce
the fatigue strength at 107 cycles from 40 to 33.65 MPa for as re-
ceived samples, from 49.47 to 46.73 for ACRHS samples and from
49.5 to 45.89 MPa for UCRHS samples. The results may be lead to
the best mechanical and fatigue properties under corrosion action
are the ACRHS samples. The obtained results show that the extru-
sion die (ACRHS) is the most efficient die design.

Keywords: extrusion, die design, mechanical properties, reduc-
tion percentage, fatigue strength, corrosion.
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The introduction of polymer-composite materials makes it
possible not only to solve the problem of increasing durability,
reducing the mass and cost of machines, but also, by introducing
fillers, to adapt them to the required operating conditions. At the
same time, there is a problem regarding the high cost of technolo-
gies for obtaining composites, which limits their widespread imple-
mentation. That is why the object of this research is the processes
of influence of the filler on the characteristics and properties of
polymer-composite materials.

Complex laboratory studies of physical and mechanical char-
acteristics, tribological and thermophysical properties of the de-
veloped polymer-composite materials based on Phenylone C2
were carried out. The dependence of the coefficient of friction and
wear of the material based on Phenylone C2, containing thermally
expanded graphite, on the pressure and nature of counter-bodies
during friction with lubrication and without it was established.



It was revealed that the minimum amount of wear of the material,

with friction with lubrication, is achieved under the pressure on
tribojunction of 5 MPa. It was established that with an increase
in the concentration of filler from 5 to 25 wt% the coefficient of
thermal conductivity increases by 4-40.8 %, compared with that
non-filled with Phenylone C2. It was found that the introduction
of thermally expanded graphite into Phenylone C2 in the amount
of 5wt % leads to a decrease in heat capacity by 34 %. The pro-
posed technology of obtaining polymer-composite materials in the
electromagnetic field provides sufficient physical and mechanical
characteristics, tribological properties and low cost of finished
products (parts).

The results reported here make it possible to adapt the physi-
cal and mechanical characteristics, thermophysical and tribological
properties of polymer-composite materials to certain modes of
operation of movable junctions.

Keywords: Phenylone C2, thermally expanded graphite, elec-
tromagnetic field, microstructure of materials, thermal conductiv-
ity percolation.
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Nickel foam is widely used as a current lead/current collector
and as the base of nickel hydroxide electrodes for hybrid superca-
pacitors. An investigation of the influence of activation conditions
for a commercial sample of nickel foam produced by Linyi Gelon
LIB Co Ltd (China) was carried out using the method of impact
nickel plating. The morphology of activated and non-activated
nickel foam samples was investigated by scanning electron mi-
croscopy. Activated and non-activated nickel foam samples were
investigated by methods of cyclic voltammetry and galvanostatic
charge-discharge cycling in the supercapacitor mode.

It was shown that upon activation at i=1 A/dm? and =10 min,
a thin layer of porous nickel with incomplete coverage was
formed. Activation with impact nickel at i=7 A/dm? and t=3 min
revealed the formation of a nickel coating with a highly developed
surface, on which local cracks were found as a result of the ac-
cumulation of internal stresses. Activation with impact nickel at



i=1 A/dm? and 1=10 min led to the formation of a coating with a
highly developed surface, with significant peeling of the coating.

Cyclic voltammetry showed high efficiency of impact nickel
activation at i=7 A/dm? t=3 min, and i=20 A/dm? =5 min. The
specific current of the cathode peak increased 6.06-6.44 times
with respect to the non-activated sample. The investigation of
the activated samples’ electrochemical characteristics by the gal-
vanostatic cycling method showed that impact nickel activation
at i=1 A/dm? and t=10 min was insufficient. It was found that
at a discharge up to E=0V, the maximum specific capacitance of
0.731 F/cm? was obtained for samples activated by impact nickel
at i=7 A/dm? and t=3 min. The increase in specific capacitance
compared to the non-activated sample was 4.49 times. At full
discharge, the highest electrochemical activity was found for
nickel foam samples activated by impact nickel at i=20 A/dm?
and 1=5 min. The specific capacitance was 0.505 mA-h/cm?, and
it increased 9.02 times.

Keywords: nickel foam, impact nickel, activation, current col-
lector, supercapacitor, specific capacitance, cyclic voltammetry,
charge-discharge cycling, surface development.
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BU3HAYEHHS CTPYKTYPU TA BJIACTUBOCTEN JKAPOMIITHUX TUTAHOBUX CILTABIB BT3-1 TA BT9,
OTPUMAHUX METOJIOM EJEKTPOHHO-ITPOMEHEBOI IIJIABKH (c. 6-12)

C. B. Axonin, O. M. Ilikyxin, B. O. Bepesoc, A. I0. Cesepun, O. I'. Epoxin, B. A. Kpm:xanoBcbkuii

ITpoBeieHO KOMILIEKCHI POOGOTH 110 JOCTIZKEHHIO SIKOCTI OTPUMAHUX METOJOM eJeKTPOHHO-TpoMeHeBoi muasku (EIIIT) sauskis
skapoMinmHuX TuTanoBux crimasiB BT3-1 ta BT9. Ilokasano, mo EIIIl go3Bossie oTpuMyBaTu sIKicHUIT MeTaJ 3JIWBKIiB KapOMII[HUX TH-
taHoBuX ciiaBis BT9 ta BT3-1.

Bysm Burotossieni naniBhabpukaT y BUTISLL TPYTKIB 13 ogepskannx Merogom EITTT 3nmBkiB. BeranosieHo, 1o y MakpocTpyKTypi
e)OpPMOBAHOTO MeTaJly BiZICyTHI TPIill[MHMY, PO3IIAPYBAHHS, IOPOKHUHH, METa/leBi Ta HeMeTasleBi BKIoYeHHs. MakpoCTpyKTypa MeTasry
NpyTKiB Bianosigae 4 6anam ais crasy BT3-1 ta 4—5 G6anam aiisg craBy BT9 3a 10-6a1bHOT0 IKaMO0K0 MIKPOCTPYKTYP iHCTPYKIT 1054-76.
[TokasaHo, 1110 MiKPOCTPYKTYpa METATy KOBaHUX MPYTKiB ciiaBy BTY ckiamaerbest 3 EPBUHHIX B-3€PeH 3 CYIIIBHOIO 00 MepepuBYACTOI0
0-0TOPOUKOIO B3/I0BK MEK 3¢pHa 3aBTOBIIKN 3—4 MKC. CTpyKTypa Metany B 06’€Mi 3epHa — IJIACTUHYACTOTO TUILY 3 YACTKOBO IJIOOYIApH-
30BaHUMMU MJIACTUHAMU o-(hasu, TIacTUHN o-(hasn OJIM3bKOT OpieHTallii yTBOPIOIOTH 0-KoJI0Hii podmipom 10—40 mkce. ToBuuHa o-1acTin
CTaHOBUTH 1—5 MKC, Misk macTuHaMu abo raobyssiMu o-hasu 3HaXOMUThCs Npomapok B-dasu toBmmuow 1-2 MKC. MikpocTpyKTypa
nedopmoBanoro Metany TutaHoBoro civiaBy BT3-1 ckmazactbest 3 mepBUHHUX B-3epeH, B 06’€Mi SIKUX MICTSATBCSI KOJIOHIT MJIacTHHYACTOT
a-azu poamipom 10—100 mkc. ToBmmaa a-mactud cranoButh 1,5—3 MKc, mpomapok B-hasu B IpOMiKKaX MiXK o-TTACTHHAME CKJIA/IA€ T1e-
pesaxkno 0,3-0,5 Mkc. MikpocTpykTypa Hanishabpukatis y Burssai aehopMoBanux npyTkis crasis BT9 ta BT3-1 sixnosinae 4—6 tumny
1o 9-TUIHIH 1Kasi MikpocTpyKTyp incTpyKitii 1054-76. JlocaiiskeH s MeXaHIYHIX BJACTUBOCTEN ojiepsKaHnuX HamiBhaOpUKaTIiB TTOKa3au,
110 BOHU BIJIIOBIAIOTh yCIM BUMOIaM HOPMAaTHUBHUX CTaHAAPTIB, sIKi BUCYBAIOTbCs IIPOMUCIIOBICTIO [0 SIKOCTI MeTasLy sKapOMIl[HUX TUTa-
HOBUX CIIJIABIB.

KimouoBi ciioBa: eJIeKTPOHHO-TTPOMEHEeBA MJIABKA, IIPOMiKHA EMHICTh, JKAPOMIITHUIT TATAHOBUII CIJIAB, CTPYKTYPA, MEXaHiUHi BJIACTHBOCTI.
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BIIJIUB EMEKTIB 3MIHI MIKPOCTPYKTYPU HA XAPAKTEPUCTUKHN TA MEXAHIYHI BJIACTUBOCTI
PI3BHOPITHUX 3’€/IAHb 3HE MONEL 400 I HU3KOJIETOBAHOI CTAJIT (ASTM 387-Gr.11) (c. 13-20)

Ahmed Ghazi Abdulameer, Mohammed Sabeeh Mohammed, Ahmed Salloum Abbas

Monel 400 3 pisHOpiZHUMMU CTIOTYKAMU 3 HU3BKOJIETOBAHOI CTaJli IMMPOKO BUKOPUCTOBYIOThCS B HAPTOBIN IIPOMUCIOBOCTI, HADTOXI-
MiuHiii Ta sepHiil TeXHiIl, 115 IIbOTO BU/LY 3aCTOCYBaHHs MOTPIOHI 3BapHi 3’€lHAHHS 3 XOPOIIMMU MeXaHiYHIUMHU BJIACTHBOCTSIMU, CTabi/Ib-
HOIO MarHiTHOIO IIPOHMKHICTIO Ta rapHOIO 3BapioBaHicTio. Bi/iMiHHICTD Y MeXaHIuHUX, XIMIYHUX Ta (DI3UYHUX BIACTUBOCTAX I[UX YHIKaJIb-
HUX CIJIaBiB YCKIAMHIOE TaKy CIIOJYKY,  MEXaHiuHi BIACTUBOCTI Ta MiKPOCTPYKTYPa CIIOIYK BiZIPI3HATUMYTHCS BiJl BUXIAHUX METaJiB. Y
oMy mocrimkenti nporec 3HE BukopucroByBascs 3 enexkrpogoM ERNiCrFe-3 st oTpuManist pisHOpPiHIX 3BAPIOBATIBHIUX CIOJIYK 13
3aJ[aHUMK TTapaMeTpamMi IPOIEypy 3BapioBanis, anaiizoM Mikpoctpykrypu SEM/EDS, ontuanum BUunpoOyBanHsaM MiKPOCTPYKTYPH,
MiKpOTBepzicTio 3a Bikkepcom Ta BUTIPOOYBAHHSIM Ha PO3TATYBAHHSI, IO BUKOPHCTOBYIOTHCS IS BUBYEHHS JeTaieil MiKpOCTPYKTYPH
Ta iX BIUIMBY Ha 3BApIOBAHHA, MEXaHIuHi BIacTUBOCTI 3’€/iHaHHs. Pe3yibraTu 0C/i/KeHb 3 aHaIi3y MIKPOCTPYKTYPU 30HH 3BapIOBAHHS
nokasas (hOpMyBaHHs CTPYKTYP BHAMAHIITETTOBUX (DePUTIB 1 YacTHHOK APYToi (hasu 3 APiGHO3EPHUCTOIO CTPYKTYPOIO HU3HKOJIETOBAHOT
cTasi 3 60Ky yrBopenns nepexianoi 3oun (I13). Biibi toro, Ha croponi Monel 400 yiTko nosnadena Jinist crutasienus (JIC), y Toii yac sk
MIKPOCTPYKTYPa 3aTBEpPiHHS MeTaIy IIBa Mirpyioua Meska 3epHa i Meski 3epeH 3aTBepAiHH: BiIIOBIIHO i MIXKJEHPUTHA MIKPOCTPYKTYpa
CIOCTEPITalOTHCS B IIEHTPi 30HN 3BapIOBaHHA. BUBUEHHS MeXaHIYHUX BJIACTUBOCTEH Ta MIKPOCTPYKTYPH 3BapPHOTO IITBA TIOKA3AJI0 MOXKJIN-
BiCTb BUTOTOBJIEHHSI TAKOTO PI3HOPIAHOTO 3’€/IHAHHS 3 JOTPUMAHHIM BUMOT IIPOEKTHUX KPUTEPIiB Ta 10KA3aJI0, 110 BiIMOBA Y HOAIGHOMY
3'eqHanHi BiAOyBa€eThest Juine 3 G0KY HU3bKOJEroBaHOi cTaji. Pesysbratn Ta aHaxi3 MiKpOCTPYKTYPH 1IbOTO JOCJIUKEHHS [Iy/Ke BasKIUBI
JI/IA PO3YMIHHS 3MiH Y 30Hi 3BapioBaHHS Ta MiKPOCTPYKTYPHU 30HU TEIJIOBOIO BIIMBY Ta iX BIJIMBY HAa MeXaHiYHI BJACTUBOCTI 3BAPHOTO
3'€/IHaHHSI, & TAKOJK /IJIs1 CTBOPEHHSI OCHOBH JIJIsI CTBOPEHHSI HAITKPAIIO1 MTPOIIe/y PH 3BapIOBAHHSI BiZINOBI/IHO /10 BJIACTUBOCTENH MiKPOCTPYK-
TYPH 30HU 3BapIOBAHHS.

KmouoBi cioBa: pisHopi/Hi 3BapHi 1By, 36i/HeHa ByTyeneM 30Ha, nepexigna 3oHa, Monel 400, mirpyroua Meska 3epeH.
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BILIMB JIUTTSI Y ®OPMY HA MEXAHIYHI BJJACTUBOCTI HOPIIHEBOTO CILIABY 3 HAHOTJIMHO3EMOM
B JINTTI TA METAJIEBIII ®OPMI (c. 21-30)

Haitham Mohammed Ibrahim Al-Zuhairi, Iqbal Alshalal, Auday Awad Abtan, Bahaa Sami Mahdi, Muna Khalil Asmail

Ile mocmipkeHHS € eKCIepUMEHTATbHUM IOPiBHSJIBHUM JIOCHI/PKEHHS 3 METOIO MOKa3aT! BIUIMB JUTTSA y (HOPMy Ha MeXaHidHi
BJIACTUBOCTI. Y Z0CI/UKEHH] PO3IJSAHYTO aTIOMIHIEBUIT CIJTaB MOPIIHS GEH3WHOBOTO ABUIYHA 3 HAHOYACTHHKAMM OKCH/LY ATIOMiHII0
AlyO3 posmipom 25 HM, BUTOTOBJIEHWIT y ABOX THUHax mpec-popm. [list BiAJMBaHHA aJIOMiHIEBUX KOMIO3UTHUX KOMIIOHEHTIB OyJI0
obpano mimany ta 4aByHHy ¢opmu. IIpoBesero cucreMatuute HOPiBHAIbHE AOCHIAKEHHS BJAaCTUBOCTEH MIITHOCTI NPU PO3TATYBaHHI



Ta TBEPJAOCTI JUTHX aJIOMIHIEBUX jAeTaneil Ha BUPOOHMIITBI mimanux ta MetaneBux GopM. HaHOMOPOMIOK, SKUI MOXKHA TOAATH s
MOKPAIIEHHST MEXaHIYHUX BJIACTUBOCTEH, He TIOBUHEH TIE€PEBUILYBATH 4% /I JINTTS y MeTaseBi Ta mimani ¢dopmu. 3riHo 3 TaHUMU
PO TBEP/ICTD, 10/IaBaHHS ITOPOIIKY HAHOOKCHUJY aJTIOMiHil0 MiHIMAJIbHO BIJINBAE HA JUTTS B MeTajeBy (popMy, ajle 3HAYHO MTOKpAIIy€e
JuTTs B mimani Gopmu. 3 diHaHCOBOI TOUKM 30py MeTajteBe JUTTs 3abe3nedye Giibll BUCOKY €KOHOMIUHY I[IHHICTb BUTOTOBJICHHS
JIOMIHIEBUX MOPITHEBUX BUJIMBKIB. TBepAicTh 3poctae 31 361/1bIIEHHAM BMICTY IJIMHO3EMY Y IBOX (hopMaXx IIPOTH OTPUMAHUM 3Pa3KOM.
Bin nokasye, 1o HaiiGibIna TBepAicTh BUHUKAE PU 4 % TJIMHO3eMy y JuBapHiil popmi ta npu 6 % riuHozemy y metasi. Koau cxiaanu
JIUBApPHUX MaTepialiB OAHAKOBI, TOPiBHAHHSI MOPG)OJIOTIi 3/1aMiB Mi’K HIIIAHUM JUTTIM i JUTTAM Y GOPMY TTOKa3ye€ TIACTHYHI 3JTaMHI
ISt MeTasieBuX (HOPM TIOPIBHIHO 3 KPUXKUMU 3JIaMaMU B THIAHOMY BUJIMBKY 3 BEJIUKUMHE PO3IIIbHIMI 3€PHAMU KPEMHII0 Yepes GibIi
MIBU/IKE 3POCTAHHS 3€PEH 1PN JUTTI B minani popmmu. 6iabur TpuBasimii yac saTBepainus. Te came criocTepiraeTsest mpu JauTTi y Gopmi,
sKe JIeMOHCTPY€E 3HIKEHY MJIACTHYHICTH Yepe3 MpOoIeC AMCIEPCIiTHOro 3MIilTHEHHs HAHOYACTUHOK OKCU/Y AJTIOMIiHII0 B aJllOMiHi€Bii
marpuiii. [Te BiAOyBaeThes yepes Te, 1o AUCHepCis HAaHOOKCU/LY JIOMIHI0 i€ K 6ap’'ep AU pyXy AUCJAOKAIIN B aToMiHieBiii MaTpuiti,
T IBUIYIOUN MIITHICTB, ajle 3HIKYIOYN TIACTUIHICTb.

KimouoBi cioBa: nuBapua ¢hopma, MeXaHiqHi BJIACTUBOCTI, MOPIIHEBUI CIIJIAB, IIMHO3€EM, JIUTTS B MilllaHi (OPMHU, MOPOIIOK, TIJIac-
TUYHICTb, 371aM, TBEPAiCTh, 3€PHO.
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BUKOPUCTAHHS CYYACHHUX KOHIIEIIII ¥ MIPOEKTYBAHHI EKCTPY3IITHIX MATPUIIb
JUUISI HOKPAIIEHHSI MEXAHIYHUX EKCTPY3IMIHUX TA BTOMHUX BJIACTUBOCTEI AA1100
(c. 31-37)

Abdulwahab M. Al-Mushehdany, Mazin Mahmood Yahya, Batool Kadhim Hamood, Hussain Jasim M. Alalkawi

V naniit gocaigauIbKiil po6oTi OYJI0 CIPOEKTOBAHO Ta BUTOTOBJIEHO 3aci6 MPSMOTo BUAABIIOBAHHS KPYTJIOTO MEPepisy 3 BUKOPUC-
TAHHSIM TEOPETHYHNX KOHIIETITiH KOHCTPYKITii MaTPUIIi AJIsI TPOEKTYBAaHH MPOMIIio MATPHII, SIK CTAMICTh BiTHONIEHHS MOCIiJOBHOTO
301/IbIIeHHS y3araupHeHoi ojHopizHoI echopmarnii (CRHS). Ile 6yJ10 3/I1IICHEHO IIJISIXOM BUBYEHHS KiHI[€BUX MeXaHIYHUX BJIACTUBOC-
Teil MPOAYKTIB MPSMOTo IpecyBanus depes dimbepu 3 Teopermunoio kouieniieio (ACRHS) ta (UCRHS). 3arotisai kpyrioro nepe-
pi3y 3 ToBapHoro craBy AA1100 nigzaBany piBHOMIPpHOMY IpecyBaHHIO HaBAaHTa)KEHHSM, 1[0 CTUCKAE, 3 BUKOPUCTAHHSAM /[BOX THUIIIB
ekcTpysiitaux dinbep, To61o, (ACRHS) ta (UCRHS) nipu kiMHaTHIN Temnepatypi. Bupo6u nnx mrammis B oTpuMaHoMy BUTJIsAAL Oyan
mizgani BUIPoOYBaHHAM Ha PO3TATYBaHHs Ta BTOMHI BUIIPoOyBamHs 6e3 Koposii Ta 3 Koposicio nporsrom 90 Ai6 mpu MoBHOMY 3aHypeH-
Hi B 0,35% posunn NaCl. Pesysibratu eKCliepUMEHTIB II0Ka3yI0Th, 1[0 BiJICOTOK 3HIKEHHS OCHOBHUX MeXaHiuHux Biactusocreii, UTS,
YS i BHN uepes koposiio cranosus 14,28%, 5,88% i 12,12% st 3paskis y crani nocravanus, 2,74%, 5,08% ta 6,12% miist 3paskiB y crani
3paskis ACRHS Ta 7,79 %, 6,86 % Ta 8,88 % mua 3paskis UCRHS sigmnosiguo. Byso 3pobiaeno BUCHOBOK, 110 y 3paskax ACRHS six-
6yJ10cs1 MEHIIIE BiZICOTKOBE 3HUKEHHS MOPIBHSHO 3 IHITMMU 3paskaMu. Bysn nposeieni BUMpoOyBaHHsS TPhOX BUIIE3TalaHNX 3DAa3KiB Ha
KOPO3iiiHy BTOMY Ta IPOBE/IEHO IX MOPIBHSHHS 3 TAKMMHE K 3paskamu 6e3 Kopoaii. 3a pesyasrataMu BUIPOOYBaHb BCTAHOBJIEHO, IO KO-
PO3ist 3HaYHO 3HMKYE BTOMHY MitHicTs pu 107 nnkiax 3 40 g0 33,65 M1la st Buxianux 3paskis, 3 49,47 10 46,73 s 3paskis ACRHS
i3 49,5 10 45,89 MIla s 3paskisB UCRHS. PesysbraTii MOKYTh TIPU3BECTH /IO TOTO, 1[0 HAWKpaIli MeXaHiuyHi Ta BTOMHI BJIacTHBOCTI
1npu Koposiitnomy Bruiusi MaioTh 3padku ACRHS. Orpumani pesy/brati mMoKasyioTh, 0 €KCTPy3iliHa rojoBka € HaiieheKTUBHIIIOI0
KOHCTPYKIIIEIO TOJIOBKHU.

Kio4osi cioBa: excTpysist, KOHCTPYKILisl IITAMITy, MEXaHIYHi BJIaCTUBOCTI, CTYIiHb OOTHCHEHHS, MIillHICTh BTOMHE, KOPO3is.
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BU3HAYEHH? BIVINBY HAITOBHIOBAYA HA BJIACTHUBOCTI KOMIIO3UTHUX MATEPIAJIIB HA
OCHOBI ®EHIJIOHY C2 JId TPUBOCIPAYKEHDb MEXAHI3MIB I MAIIINH (c. 38-46)

B. I0. yain, . O. Makapenko, O. /I. lepkay, €. C. Mypanos

BupoBa/pkeHHst mMoJiMepHO-KOMIIO3UTHUX MaTepiasiB 03BOJISIE He TIIbKU BUPIIIUTH TPOGJIEMY IHIBUIIEHHS JOBrOBIYHOCTI, 3MEH-
HIEHHsT Mach Ta co6iBapTOCTI MallliH, a i BBEJICHHIM HAOBHIOBAYIB aalTyBaTH iX 110 HeOOXiAHNX yMOB eKcruryaTaitii. [Ipu mpomy, icHye
npobseMa o0 BUCOKOT coOIBapTOCTI TEXHOJIOTIH 01epKaH s KOMIIO3UTIB, 1110 061\/1e>1<y€ mupokKe ix BipoBa/pkeHHs.Came Tomy, 06’ eKTOM
JOCJTI/PKEHHS € MPOIleCH BIUINBY HAIOBHIOBAYa Ha XapPaKTEPUCTUKNI Ta BJIACTUBOCTI TTOJIMEPHO-KOMITO3NTHIX MaTepiadiB.

[TpoBeseni KoMILIEKCH] TabopaTOpHi A0CTiKeH A (i3UKO-MeXaHIYHUX XapaKTePUCTUK, TPUOOJOTIYHIX Ta Terno(pi3UIHIX BIaCTH-
BOCTEl PO3POGIEHNX MOTIMEPHO-KOMIIO3UTHUX MaTepiaiB Ha ocHOBI (erinony C2. BeraHoBIeHO 3a/esKHICTh KOedIllieHTy TepTst Ta 3HOCY
Marepiany Ha ocHoBi ¢enimony C2, 10 MiCTUTb TePMIYHO pO3MUPeHuii Tpadit, BiZi TUCKY Ta TPUPOIN KOHTP-TIJ MPHU TEPTi 3 MAIIEHHST
Ta 6e3 HbOro. BusiBieHO, 1110 MiHIMa/IbHA BEJMYNHA 3HOCY Marepiaiy, Iipu TepTi 6e3 MalleHHs, T0CATAETHCS 32 TUCKY Ha TPUOOCIPSIKEH-
ust — 5 MIIa. Beranosiieno, mio i3 36iTbIIeHHSIM KOHIIEHTpAIlii HAMOBHIOBAaYa Bifl 5 10 25 Mac. % KoediI[ieHT TemIonpoBiAHOCTI 3pocTae
Ha 4—40,8 %, y nopiBusuni 3 Henanosuenum denizonom C2. Buspieno, 1o BBeieH s TepMiuHO posuiuperoro rpadirty y denizon C2 'y
KIZTBKOCTI 5 Mac. % HPU3BOAUTH /10 3HIDKEHHS TEIIOEMKOCTI Ha 34 %. 3alpoInoHOBaHA TEXHOJIOTISI OJIeP/KAHHS MOTIMEPHO-KOMIO3UTHIX
MarepiajiiB B eJIeKTPOMarHiTHOMY MoJIi 3abe3nedye JocTaTHi (hi3MKO-MeXaHiuHi XapakTepUCTUKH, TPUOOJOTIYHI BJIACTHBOCTI Ta HEBHCOKY
coGiBapricTh roroBUX BUPOGIB (1eTaseii).

OTpuMaHi pe3yJIbTaTy Aal0Th MOKJIUBICT aanTyBaT (Hi3MKO-MeXaHiqHI XapaKTepUCTHKH, TErIo(hi3ndHi Ta TpuGOJIOriYHi BJIacTUBOC-
Ti MOJIIMEPHO-KOMIIO3UTHUX MAaTePiasiB JI0 TIEBHUX PEKUMIB €KCILIyaTallii pyXoMux 3’ €[HaHb.

Kmiouosi caoBa: deninon C2, tepmiuno posmupennii rpadit, eekTpomMartiTie moJe, MiKpOCTPYKTypa MaTepiasiB, TTepPKOJISIs Te-
TIOTIPOBITHOCTI.
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ARTHUBANIA HITHOHIKEIO, AK CTPYMOBIZABOAY CYIEPKOHAEHCATOPY, METOJIOM YJIAPHOI'O
HIKEJIIOBAHHA: BIIVINB YMOB OBPOBKMU (c. 47-54)

B. JI. KoBazenko, B. A. Korok, B. B. Bepouupkuii, B. 10. Measuuk

[Tinonike b MIMPOKO BUKOPUCTOBYETHCS B SIKOCTI CTPYMOBIZABOY,/CTPYMOIIIZIBOAY Ta OCHOBU TiAPOKCHIAHOHIKETEBUX €JIeKTPO/IiB
JULSE TIOpUHIX cynepkonzerncaropis. [IpoBeseno gocuikeHHs BIINBY YMOB akTUBaIlil KOMepLiiiHOro 3pa3Ka IiHOHIKeJII0 BUPOOHUITBA
«Linyi Gelon LIB Co Ltd» (Kurait) MmeTozom ymaproro HikemoBanis. Mopdosoriio akTHBOBAaHNUX Ta HEAKTHBOBAHUX 3Pa3KiB MiHOHI-
KeJII0 BUBYEHO METOJOM CKAHYIOUOi eJIeKTPOHHOI MiKPOCKOIi. AKTUBOBaHI Ta HEAKTWBOBAHI 3Pa3KU ITIHOHIKEJNIO BUBYEHI METOJAMU
IUKJIIYHOI BOJBTAMIICPOMETPII Ta TaIbBAHOCTATUYHOTO 3aPSITHO-PO3PS/IHOTO IIUKJIIOBAHHS B PEKUMI CYIIEPKOHICHCATOPA.

[okasamo, mo mpu aktuBarii mpn i=1 A/mv? Ta 1=10 XB GOpPMyeThCS TOHKHI MAap TOPUCTOTO HIKEIO i3 HEMOBHIM MOKPHTTSIM.
AxTuBanis yrapuum Hikesem npu i=7 A/nm? ta 1=3 XB BuUsBHIa (HOPMYBaHHS TOKPUTTS HiKeJeM i3 BUCOKOPO3BHHEHOIO TIOBEPXHEO,
Ha SIKiil BUABIEHO JTOKaTbHi TPIMIMHY B Pe3y bTaTi HaKOMMUeHHsT BHYTPIIIHIX HAMPYT. AKTHBAIA yaapHuM Hikesem pn i=1 A/mm? Ta
=10 XB npu3BeJa /10 YTBOPEHHS IIOKPUTTS i3 BUCOKOPO3BUHEHOIO IIOBEPXHEIO, 13 3HAYHIM Bi/[IIaDOBYBAHHSM ITOKPHUTTS.

IInKIiyHa BOBTaMIEPOMETPIst TIoOKasala BUCOKY epeKTHBHICTh akTHBalli yAapHum Hikesnem ipu i=7 A/am?, 1=3 xB Ta i=20 A /M2, 1=5 XB.
[TutoMuii cTpym KatogHoro miky 30ibimisces B 6,06—6,44 pasu 1o BiHOIIEHHIO /10 HEAKTUBOBAHOTO 3pa3Ky. BUBYEHHS eJIeKTPOXIMIYHUX Xa-
PaKTepPUCTHK aKTHBOBAHNX 3Pa3KiB METOIOM TallbBaHOCTATHYHOTO IIMKIIOBAHHS TIOKA3a/10, MO aKTUBAILiS yAapHIM HikeseM mipu i=1 A/mv? Ta
1=10 XB € HegoCTaTHHOIO. BusBeHo, mo mpu pospsi 10 =0 B Makcnmambra murtoma emmuicts 0,731 D /cm? oTprMana 77151 3pasKiB, aKTHBO-
BaHUX yJapPHUM HikeseMm 1pu i=7 A/nm? Ta 1=3 XB. 36LIbIIEHHS TUTOMOI EMHOCTI B TIOPIiBHSHHI i3 HEAKTHBOBAHUM 3Da3KOM CKJIANO0 4,49 pasu.
TTpu noBHOMY PO3psi/ii HAMOITBIIT BUCOKA €JIEKTPOXIMIUHA AKTUBHICTD BUSBJICHA JIUISI 3pa3KiB MHOHIKEII0, aKTHBOBAHOTO YIAPHUM HIiKeJIeM TIpu
i=20 A/nm? Ta 1=5 xB. [Iutoma emuictb ckaana 0,505 MA-Toz1/cM?, HiABULIEHHS IUTOMOI eMHOCTI ck/1a10 9,02 pasu.

KmrouoBi cioBa: nmiHOHIKe b, y/IapHIII HiKeJIb, aKTUBAILiST, CTPYMOBI/[Bi/I, CYIIEPKOH/IEHCATOP, MUTOMA EMHICTbD, IINKJIYHA BOJIBTAM-
TIepOMeTPis, 3apsAHO-PO3Ps/IHE IINKIIOBAHHS, PO3BUTOK TTOBEPXHI.



