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Traumatic, osteoarthritic, tumoral, and congenital bone issues
impact human lives and health. The next generation of bone implants
is made from biodegradable materials, including Fe-based materials
with superior mechanical properties and high biocompatibility. How-
ever, efforts to inhibit the risk of inflammation and bacterial infection
due to the biological response and corrosion properties of metals are a
significant challenge. This study aims to develop biomaterials based
on Fe-Cr-Mn alloys to obtain superior physical and mechanical prop-
erties through plasma nitriding. Each sample was plasma-nitridated in
a vacuum chamber at various temperatures of 250—450 °C for 3 hours
at a pressure of 1.8 kPa. Several main tests were performed to investi-
gate the effects of plasma nitriding, such as the chemical compositions
of raw material, surface nitrogen contents, phase changes, thickness,
hardness, and corrosion. Those parameters were then used to evalu-
ate plasma nitriding’s effectiveness, including observing the change
in phenomena at each temperature treatment. The results indicated
that forming the S phase on the surface of Fe-13.8Cr-8.9Mn alloy is
a saturated solution of nitrogen in y-Fe, where the nitrogen content
on the surface increases with increasing nitriding temperature. The
layer’s surface hardness is uniform across its whole thickness, which
reduces as the grade of raw material passes through the nitride layer.
The highest hardness at a nitriding temperature of 450 °C reached
625.3 VHN. The findings showed that the corrosion rate decreased
significantly, reaching the lowest value, 0.0018 mm/year, at a plasma
nitriding temperature of 450 °C. Plasma nitriding could enhance the
physical and mechanical properties of Fe-Cr-Mn alloy.

Keywords: plasma nitriding, Fe-13.8Cr-8.9Mn alloy, biomateri-
als, surface hardness, corrosion resistance, bone implant.
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The object of research in this work is the processes of forming
the microstructure and mechanical properties of heat-resistant
steels depending on their chemical composition.

The microstructure and high-temperature mechanical proper-
ties of austenitic heat-resistant chrome-nickel steels of the pro-
posed chemical composition were investigated in the work. The
microstructure study determined the grain size and topography
of inclusions in steels. Based on the results of mechanical tests,
a multifactorial experiment was planned, which made it possible
to establish the relationship between the mechanical properties
of steels with alloying elements selected as factors. The obtained
regression equations were used to estimate the quantitative influ-
ence of each alloying element on the corresponding mechanical
properties.

Analysis of the results of the experiment made it possible
to determine the optimal chemical composition of steel for gas
turbine engines used in the aerospace industry, as well as in the
metallurgy of titanium production.

It is shown that the state of solid solution and heat-resistant
niobium and molybdenum carbides (chromium carbides dissolve
at a temperature of 950 °C) are an important factor that signifi-
cantly affects the structure, mechanical, and service properties of
heat-resistant steel. The austenite structure is provided by the
required amount of nickel.

The resulting indicators of heat resistance of steels of differ-
ent compositions, tested at temperatures of 850 °C, 950 °C, and
1050 °C, proved the superiority of steel with a higher content of
carbon and chromium and a lower content of nickel.

The mechanism of steel strengthening and the influence of
alloying with carbon, chromium, and nickel on it have been deter-
mined. The optimal chemical composition of heat-resistant steel
on an iron-nickel basis for operation at a temperature of 950 °C
has been established.

Keywords: austenitic heat-resistant chrome-nickel steel, al-
loying elements, microstructure, carbides, mechanical properties,
regression analysis.
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The influence of surface texture in the form of pits on the wear
resistance of tribocompounds under conditions of limit friction
was investigated. At the first stage of research, the mechanism
of lubricant behavior between the contacting surfaces and inside
the holes was modeled. The limiting condition of the rotation
frequency of the sample (n>27) was established, under which a
drop of lubricant “leaves” the hole in the upper position of the
sample and remains in the space between the sample and the
surface of the counterbody, ensuring the regeneration of the
boundary lubricating film on the surface of the tribocontact
when it is destroyed. When the rotation frequency of the sample
is reduced (n<27), the lubricant droplet remains in the hole and
does not affect the processes of the boundary lubricant film. At
the second stage, experimental studies of tribocombinations with
a textured hole surface under conditions of extreme friction were
carried out. It was established that the high wear resistance of
the textured hole surfaces is provided by the high protective ef-
fect of the texture, as well as the high efficiency of the marginal
lubricating film. It has been proven that the strengthening of the
surface texture by the method of ion-plasma thermocyclic nitrid-
ing additionally increases the wear resistance by 1.7 times due to
the high protective effect of surface nitrided layers and their high
hardness (up to 9500 MPa). This strengthens the effect of inhibit-
ing the occurrence of defects in the surface layers of tribocontact,
ensures a high rate of wetting of the places of actual contact of
triboconnections, and speeds up the process of regeneration of the
boundary lubricating film. Research results can be used to modify
the surface layer of heavily loaded parts operating under extreme
operating conditions with limited supply of lubricant under vari-
ous types of friction and wear.

Keywords: wear resistance, coefficient of friction, textured
surface, hole, boundary friction, regeneration of lubricating film,
lubricant droplet, mathematical model.
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In conjunction with the enhancement of societal living stan-
dards and the rapid development of information technology, an
extensive variety of high-capacity electronic devices are being
introduced to the market. The heightened demands result in the
generation of electromagnetic wave radiation, which poses a po-
tential risk to human well-being. Barium hexaferrite (BHF) is one
of the radar-absorbing materials (RAMSs) that can absorb electro-
magnetic waves because it has a high anisotropic field. However,
its drawbacks are narrow absorption and less stability. Molybde-
num disulfide (MoS,), is the best candidate for the reinforcement
of BHFE. The study investigated the impact of increasing the
thiourea, temperature, hydrothermal holding time, and sample
thickness on reflection loss. This study used a two-step molten
salt and hydrothermal synthesis to make a BaFe;3019@MoS,
core-cell composite. Two-step molten salt and hydrothermal syn-
thesis methods created single-phase BaFe 5019@MoS, core-cell
composites that worked well. The results showed that adding
MoS;, to BHF changed BHF’s magnetic properties from hard
to soft. Increasing the hydrothermal temperature up to 220 °C
effectively reduced the reflection loss of BaFe;2019@MoS;. On
a 2mm thick sample containing 100 mmol thiourea, the study
achieved an electromagnetic wave absorption of 99.97 % with
a reflection loss of —35.41 dB (17.37 GHz). The results of this
research can be applied to protect electronic devices vulnerable
to signal interference from satellite radar systems at frequencies
of 12—18 GHz.

Keywords: barium hexaferrite, core-shell composite, hydro-
thermal, molybdenum disulfide, radar absorber material, reflec-
tion loss.
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Filament winding is a widely used method for producing
tubes and pressure vessels from composite materials. However,
overlapping of fibers during the winding process can lead to rough
surface and increased voids in the finished product. To improve
the quality of CFRP materials produced through filament wind-
ing, the structure is cured either at room temperature or in an
oven with a controlled heat profile, depending on the type of
resin used. Various finishing techniques, including shrink tape,
compression molding, and vacuum compression molding, have
been attempted to improve the quality of the specimen. Among
these techniques, vacuum compression molding has been found
to deliver the best results in terms of surface roughness, with
average roughness (Ra) values of 0.35 pm in the fiber direction
and 0.61 pm in the transverse direction. This level of rough-
ness is comparable to that achieved through milling machine
manufacturing. Moreover, this technique ensures uniformity in
fiber composition and volume fraction, achieving a homogeneous
density of 1364.49 kg/m® and the highest fiber volume fraction
of 63 %. As a result, remarkable mechanical attributes, such as a
tensile strength of 926.07 MPa and a stiffness of 21.35 GPa, can
be obtained. In addition, by utilizing various finishing techniques,
the tensile strength of these properties can be increased by up
to 80 %. CFRP is a versatile material with unique characteristics,
and selecting appropriate finishing techniques such as vacuum
compression molding can significantly enhance its overall quality
and mechanical properties. However, one drawback of the fila-
ment winding method is the poor outer surface finish which can
be improved by vacuum compression molding.

Keywords: filament winding, CFRP, surface roughness, fabri-
cation, fiber fraction, Void, Tensile strength.
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PO3POBKA CIIJTIABY Fe-13,8Cr-8,9Mn 1JI5S1 CTAJTEBUX BIOMATEPIAJIIB (c. 6-15)

Ratna Kartikasari, Adi Subardi, Rivan Muhfidin, Ihwanul Aziz, Marwan Effendy, Triyono, Kuncoro Diharjo

TpaBMaTU4Hi, OCTEOAPTPUTHI, MyXJIUHHI Ta BPOIIKEHI MpoGJIeMU 3 KiCTKaMU BIUIMBAIOTH HA JKUTTS Ta 3/0poB’s jomuHu. Hacrymxe
MOKOJIIHHS KICTKOBUX IMILIAHTATIB BUTOTOBJSETHCS 3 0IOPO3KIATaHUX MaTepiasiB, BKAOUAOYM MaTepialn Ha OCHOBI 3aii3a 3 4y0BUMHU
MeXaHIYHUMHU BJIACTHBOCTAMH Ta BUCOKOIO GiocymicHicTio. OnHak cripoby 3MEHIIUTH PU3UK 3arajeHHs Ta GakrepiaibHol iH(eKiil yepes
GiosIoriuHy peaKIliio Ta KOPO3iiiHi BIACTUBOCTI METAJIIB € cepiio3How mpobiemoro. Lle nociipkeHHs crpsiMoBaHe Ha po3poOKy GiomaTepiasis
Ha ocHoBi criasiB Fe-Cr-Mn 7151 oTpuManHs 4y0BUX (hismKo-MeXaHiYHUX BJIACTHBOCTEI MIJIAXOM ITa3MOBOTO a30TyBaHHsA. KoxkeH 3pa3ok
[i/IIaBaBCsl [JIa3MOBOMY a30TYBAaHHIO y BaKyyMHill kamepi mpu pisHux temmeparypax 250—450 °C npotsirom 3 rogus mix tuckom 1,8 klla.
Bysio mpoBesieHo KilbKa OCHOBHUX BUIPOOYBaHb, MO0 MOCTIANTH BIUIME TJIA3MOBOTO a30TyBaHHS, HAIIPUKJIA/A, XIMIYHUI CKJIajl CHPOBUHU,
BMICT a30Ty Ha MOBepXHi, ha30Bi 3MiHM, TOBIIIHY, TBEPAICTH i Kopo3iio. [loTim 11i mapaMeTpy BUKOPUCTOBYBAJINCS JIJIST OIIHKH €(heKTUBHOCTI
IJIA3MOBOTO A30TYBaHHsI, BKJIOUAIOUM CIOCTEPEKEHHS 32 3MIHOK SIBUII TIPU KOKHIIl TemrepaTypHiii o6pobii. Pesyibratu mokasasi, 1mo
dbopmysannst S-hasu na nosepxui crraBy Fe-13,8Cr-8,9Mn € nacuuennm po3unHoM a3ory B y-Fe, /e BMicT a30Ty Ha OBepXHi 301/1bITyETh-
cst 31 36IIbIIIEHHSIM TEMIIEPATYPU a30TyBaHHs1. TBEPIiCTh MTOBEPXHI 1Iapy PIBHOMIPHA MO BCill #1010 TOBIINHI, SIKa 3MEHIIYETHCS, KOJIU COPT
CHPOBUHU MPOXOANTH Yepe3 HiTpuauuil map. Haitbinbma tBepaicTs pu Temmeparypi azotysanus 450 °C nocsirana 625,3 BTH. Pesynbratn
MTOKA3aJTH, MO MBU/KICTh KOPO3ii 3HAYHO 3MEHINNIIACS, TOCATHYBINN HaitHmk4yoro 3uavenis, 0,0018 Mmm/pik, mpu Temrepatypi Maa3sMoBOTO
asoryBanus 450 °C. IliasmoBe a30TyBaHH: MOsKe HOKpamuT ¢isuko-MexanivHi Bractusocti ciiasy Fe-Cr-Mn.

Kiouosi cioBa: niiasmoBe azoryBanns, civiaB Fe-13,8Cr-8,9Mn, GiomaTepiasiu, moBepxHeBa TBEP/iCTb, KOPO3iiiHa CTIHKICTb, KICTKOBUI
iMILIAHTAT.
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PO3POBKA OIITUMAJIBHOTO XIMIYHOTO CKJAY #KAPOMIITHOI CR-NI CTAJI JIJII AEPOKOCMIYHOT
TEXHIKHU (c. 16-21)

B. I'. Mimenko, A. O. Kpinax, /I. M. Toakonor

OG6’eKTOM JIOCTIIPKEH ST B aHiii po6oTi € mporiecy (hopMyBaHHs MIKPOCTPYKTYPHU i MEXaHIYHUX BJIACTUBOCTEH KAPOMIIIHUX CTasiell 3a-
JIEKHO BiJl IX XiMIYHOTO CKJIAJTY.

¥V po6oTi A0CTIIKEHO MIKPOCTPYKTYPY | BACOKOTEMIIEPATYPHI MEXaHIuHI BJIACTUBOCTI ayCTEHITHUX KAPOMIIHUX XPOMOHIKEJIEBUX CTa-
JIell 3aIpOITOHOBAHOTO XiMiUHOTO cKJIamy. /locmikentssM MiKpPOCTPYKTYPH BCTAHOBJIEHO PO3MIp 3epeH Ta Tororpadiio BKIIOUEHb B CTAISX.
3a pesysbraTaMi MEXaHIYHIX BUMPOOYBAHb CIIAHOBAHO (GaraTo(hakTOPHUI €KCIIEPUMEHT, SIKUii HA/IAB MOJKJIUBICTh BCTAHOBUTH 3aJIEKHICTh
Mi’K MEXaHIYHIMH BJIACTHBOCTSIMU CTaJICH 3 00paHUMU B SIKOCTI (haKTOPIB JieryBajibHuMu ejieMeHTaMu. OTpuMani perpeciiiti piBHsSHHST Oyin
BUKOPUCTAHI JIJIs1 OI[iHKU KiJIbKICHOTO BIJIUBY KOYKHOTO JIETYBAJILHOTO €JIEMEHTY Ha BiJIIIOBiIHI MEXaHiYHI BJIACTUBOCTI.

AHaJti3 pe3y IbTaTiB eKCIIepUMEHTY Ha/IaB MOKJIMBICTh BUSHAYUTHU ONTUMATBHUI XiIMIUHUIT CKJTa/ CTAJIl U151 Ta30TypOIHHUX IBUTYHIB, 110
BUKOPUCTOBYIOTHCS B aePOKOCMIUHIi Tarysi, a TaKOK B MeTagyprii BUPOOHUIITBA THTAHY.

[TokasaHo, 110 BaKIUBUM (GaKTOPOM, IKUii YNHUTH CYTTEBUIT BILUIMB HA CTPYKTYPY, MEXaHIUHI Ta CJIysKO0BI BJIACTUBOCTI KaPOMIIIHOI cTat,
€ CTaH TBEPOTO PO3YMHY Ta TEPMOCTIiiKI Kapbiau Hiobio i Momibueny (kapbian xpomy 1ipu temiepatypi 950 °C po3unHsoThest). AycTeHiTHA
CTPYKTYpa 3a0€e31euy€eThCst HEOOXIIHOIO KIIbKICTIO HIKeJTIO.

OTpuMaHi TTOKa3HUKH KapOMIITHOCTI CTasell pisHUX CKaais, Bunpobysani 3a temmeparyp 850 °C, 950 °C ta 1050 °C, sacBigunmu nepe-
Bary cTaji 3 GLIBIIMM BMICTOM BYTJIEIIO Ta XPOMY Ta MEHIIUM BMiCTOM HiKeJIo.

Busnaueno mexaHisMm 3MillHEHHS CTaJI Ta BILIUB Ha Hel JieryBaHHS ByTJIelleM, XPOMOM Ta HikesieM. BecTanoBsieHO onTuMaibHUN XiMiuHII
CKJIJT KapOMIITHOI cTasli Ha 3aJ1i30HIKeIeBiit OCHOBI /TS eKcIuTyaraitii mpu Temmeparypi 950 °C.

KinouoBi cioBa: aycreniTHa KapoMillHa XPOMOHIKeIeBa CTajlb, JIeryBaJibHi eJIeMeHTH, MIKPOCTPYKTYpa, KapOian, MeXaHiqHi BJJaCTUBOCTI,
perpeciiamii aHami3.

DOI: 10.15587/1729-4061.2023.291785
BU3HAYEHHS OCOBJIMBOCTEIT 3HOCOCTIMKOCTI TPUBOCIHOJIYYEHD 3 TEKCTYPOBAHOIO
JYHKOBOIO IIOBEPXHEIO B YMOBAX TPAHUYHOTI'O TEPTA (c. 22-29)

B. €. Mapuyk, M. B. Kinapauyk, O. M. I'apmam, B. B. Xapuenko

JloctiizkeHO BIUIMB TEKCTYPU MOBEPXHI Y BUTJISI JIYHOK Ha 3HOCOCTIHKICTh TPUGOCIONYYeHb B YMOBAX IPAaHUYHOrO Teptsi. Ha mepiomy
eTari JIOCTi/PKeHb 3MO/IeTbOBAHO MEXaHi3M MOBEIHKN MAcTH/Ia Mi’K KOHTaKTYIOUMMHU ITOBEPXHSIMU 1 B BCepe/lnHi JIyHOK. BetaHoBIeHO Tpa-
HUYHY YMOBY 4acTOTH o0epTaHHs 3paska (n>27), NpH sIKiil KparinHa MacTUIBHOTO MaTepiany <«MOKHUAAE» JYHKY Y BEPXHbOMY MOJOKEHH]
3pasKa i 3aJMIIAEThCS y MPOCTOPI MK 3PA3KOM i MOBEPXHEI KOHTPTLIA, 3a0€3MEUYI0UN PEreHepalliio IPAHUYHOI MACTHJIBHOI TUIBKH HA
noBepxHi TpUOOKOHTAKTY TIpH ii pyiinyBanni. [Ipu 3MentnenHi yactot obepranus 3paska (n<27) KpalulmHa MacTHJIBHOTO MaTepiany 3a-
JIMIIAETHCS B JIYHIL 1 He BIUIMBAE HA [POIeCH I'PAaHUYHOI MAaCTUJIbHOI I1iBKK. Ha sipyromy etarri npoBejieHi ekcriepuMeHTalbHi JOCTiIKeHHS
TPUOOCTIOIYYeHb 3 TEKCTYPOBAHOIO JIYHKOBOIO TIOBEPXHEIO B YMOBaX IPAHMYHOTO TepTsi. BCTaHOBJIEHO, [0 BUCOKA 3HOCOCTIHKICTD TEKCTY-




POBAHUX JIYHKOBHX TMOBEPXOHbD 320€311eUy€EThCSI BUCOKOK) 3aXHCHOIO JII€I0 TEKCTYPH, @ TAKOK BUCOKOK e(DEKTUBHICTIO TPAHMYHOT MACTUILHOT
nmiBku. /loBesieno, Mo 3MII[HEHHS TeKCTYpH MOBEPXHi METOJ0M iOHHO-TIJTA3MOBOTO TEPMOIUKIIYHOTO a30TyBaHHS JIOZATKOBO Mi/[BUIILYE
3HOCOCTiiKicTh B 1,7 pa3iB 3a paxyHOK BHCOKOI 3aXMCHOI lii MOBEPXHEBUX a30TOBAHUX IHapiB Ta iX BUCOKOIO TBepiicTio (110 9500 MIla).
Ile nocumoe eexT raabMyBaHHS BUHUKHEHHS 1e(DEKTIB y MOBEPXHEBHX MIapax TPUOOKOHTAKTY, 3a0€31eUy€ BUCOKY IBHUAKICTh 3MOYyBaHHS
Micib (PaKTHYHOTO KOHTAKTy TPUOOCTIOJydeHb, IPUIIBUAIIYE MPOIEC pereHepallii rpaHnyHoi MacTHIBHOI MIiBKU. Pesysibrati 10CaiuKeHnb
MOXKYTbh BUKOPUCTOBYBATHUC /It Mo(piKallii TOBepXHEBOTO 1Iapy BaKKOHABAHTAKEHUX JI€TaJIeld, 10 MPAIOI0Th B eKCTPEeMaIbHIX YMOBAX
eKcIuTyatartii 3 06MeKeHOT0 Mo/IaYei0 MACTIIBHOTO MaTepiary TIpH Pi3HIX BUAAX TEPTSI Ta 3HOTTYBAHHSI.

KmouoBi cioBa: 3HOCOCTINKICTb, KOeDIlliEHT TEPTs, TEKCTYPOBAHA ITOBEPXHs, JTYHKA, TPAHUYHE TEPTsI, pereHepallis MAaCTUIbHOL TLJIiBKH,
KpaIInHa MaCTUJIBHOTO MaTepiary, MaTeMaTHIHa MO/IETTb.
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PO3POBKA KOMIIO3UTIB A/IPO-OBOJIOHKA TEKCA®EPPUTY BAPIIO B AKOCTI
BUCOKOE®EKTUBHOTO MMOTJIMHAHHA MIKPOXBWJIb IIJIIXOM OINITUMI3AIIIT
TTAPOTEPMAJIBHOTO CUHTE3Y (c. 30-42)

Erlina Yustanti, Alfian Noviyanto, Annisa Nur Fauziah, Bachtiar Lubis, Adhitya Trenggono, Ahmad Taufiq

¥ noeHaHHI 3 MiABUIEHHSM PiBHSI )KUTTS B CYCITJIBCTBI Ta IBU/IKMM PO3BUTKOM iH(OPMaIiilHUX TEXHOJIOTIiI Ha PUHOK 3'SIBJISIETHCS Be-
JINKA Pi3HOMAHITHICTh €JIEKTPOHHUX IPUCTPOIB BEJIMKOI eMHOCTi. [lifBuIeni BUMOTH IPU3BOSTE /10 TeHepallii BUTIPOMiHIOBAHHST €JIEKTPO-
MAarHiTHUX XBUJIb, IO CTAHOBUTD MOTEHILIHY HeGesmeKy s 310poB’s moaunn. Texcadeppurt Gapio (TDB) € oxgrum i3 pagionorinHawnyux
matepianiB (PAM), ki MOKYTb TOTJIMHATH €JIEKTPOMATHITHI XBHJI, OCKIJIBKHY BiH Ma€ BHCOKe aHi3oTpoIHe rnose. Opnak Horo HeaoikaMu
€ By3bKe NOIJIMHAHHS 1 MeHIna ctabiabHicTp. Jucyabdin monibaeny (MoSs,) € naiikpaumm kanaugaToM aist aminsenns TOB. Jocrixxken-
HS1 BUBYAJIO BIUIMB 301IbIIEHHS TIOCEYOBUHM, TEMIIEPATYPH, Yacy TifPOTEPMIYHOI BUTPUMKM Ta TOBIIMHU 3pa3Ka HAa BTpATH BixOuTTs. Y
IIbOMY JIOCTI/IPKEeHHI BUKOPHCTOBYBABCS ABOCTAMINHNN PO3MJIAB COJi Ta TiPOTEPMATbHUI CHHTE3 /IJIST BUTOTOBJIEHHS KOMITO3UTY SIIPO-
komipka BaFe;yO19@MoS,. MeTon BOCTaAiitHOrO PO3ILIABIEHOI COJIi Ta TiIPOTEPMAIBHOIO CHHTE3y CTBOPHJIN OAHO(A3HI KOMIO3UTH
BaFe,019@MoS; sipo-koMipKa, siki 1o6pe TpaitioBain. PesyasraTu mokaszaim, mo gogasanis MoS, qo TOB sminuao marnithi BiracTu-
Bocti [DB 3 tBepaux Ha M'stki. [TigBuinenns rigporepmanibHoi remieparypu g0 220 °C edexturo 3mentio Brpat BaFe(y019@MoS; Ha
BizoOpaskenns. Ha 3pasky TOBUMHOIO 2 MM, 110 MicTuTh 100 MMOJIb TIOCEYOBMHU, TOCIIPKEHHS OCSTIIO MOTJIMHAHHS €JICKTPOMArHITHUX
xBuJib 99,97 % i3 Brparoio Bigourts —35,41 1B (17,37 T'Tir). PesyasraTut 1[bOTO JOCHIKEHHST MOKYTH OyTH 3aCTOCOBAHI I/l 3aXUCTY eJIeK-
TPOHHUX IPUCTPOIB, BPA3IMBUX /10 MEPEIIKO/ CUTHAIY Bi/l CYIIYyTHUKOBHX Pa/ioJIoKaliiiHuX cucreM Ha yacrorax 12—18 [T

KiouoBi cioBa: rexcadepput 6apiio, KOMIO3UT Sp0-000J0HKa, TiAPOTEPMATbHWI, AUCYIb]ia MOIiOAeHyY, MaTepial pagionorInHaya,
BTpATH Ha BiIOUTTSI.
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BILIUB IIPOIIECY OBPOBKH METOJIOM HAMOTYBAHHS HA BUCOKOTOYHI 3PA3KMH:
OJTHOPLTHICTb I'VCTHUHHU, OB’€EMHA YACTKA BOJIOKHA, IIOPCTKICTh 30BHINTHbOI IOBEPXHI TA
MIIHICTb HA PO3TSIT (c. 43-51)

Herry Purnomo, Tresna Priyana Soemardi, Hendri D. S. Budiono, Heri Budi Wibowo, Mahfud Ibadi

HamoTryBaHHsI HUTKU € ITHPOKO BUKOPUCTOBYBAHUM CIIOCOOOM BHPOOHUIITBA TPYO i MOCYAMH Il THCKOM 3 KOMIIO3UTHIX Marepiasis.
OpnHak HaKJIaJaHHST BOJIOKOH IIiJl 4ac TpoIecy HAMOTYBaHHS MOKe IPU3BECTU 0 IPy6oi MOBEPXHI Ta 30i/MbIIEHHS TyCTOT Y TOTOBOMY BH-
po6i. I[o6 mokpammTh AKicTh moaiMepiB, apMoBanux ByreneBuM BosokHoMm (ITABB), BUTOTOBJIEHHX 3a OTIOMOTOI0 HAMOTYBAHHS HUTOK,
CTPYKTYPY 3aTBEPKYIOTh PU KIMHATHIT TemiiepaTypi abo B redi 3 peryiboBaniuM MpogieM Teria, 3a1eKHO BiJl TUILY BUKOPUCTOBYBAHOI
cMosm. JIJTst TOKpaneHHs SIKOCTI 3paska HaMaraancs 3aCTOCYBaTh PidHi METOAM 0OPOOKH, BKIOYAIOUH TEPMO30IKHY CTPIUKY, KOMIpECiiiHe
dopmyBanHs Ta BakyymHe nipecyBantst. Cepesl IIMX METOiB 6YJI0 BCTAHOBJIEHO, 1110 MTPECYBAHHS ITi/I BAKYYMOM 3a0€31euye Hallkparili pe3yJib-
TaTH 10/I0 MOPCTKOCTI MOBEPXHi, i3 cepenniMu 3nadeHussMu moperkocti (Ra) 0,35 MM y HanpsiMky BosiokHa Ta 0,61 MKM y nornepednomy
HanpsiMKky. Lleil piBeHb IMOPCTKOCTI MOKHA TOPIBHATH 3 THUM, SIKHil IOCATAEThCS TIPY BUPOOHUITBI (hpe3epHux BepcTaTiB. Bijbiie Toro, 1
TEXHOJIOTis 3abe31euye OAHOPIAHICTD CKIaLy BOJOKHA Ta 00’€MHOI YaCTKH, J0CAralour OAHOpiAHOI miiabHocTi 1364,49 Kr/M3 Ta HaWBUIOI
06’emmoi yacTkn BosokHa 63 %. B pesysbraTi MOXKHA OTPHMATH YyIOBi MeXaHIUHI XapaKTEPUCTHKM, TaKi sIK MiltHicTh Ha po3pus 926,07 MIla
i soperkicts 21,35 T'Tla. KpiM Toro, 3aBAAKH BUKOPUCTAHHIO PI3HUX METOAIB 03/100JI€HHA MIIHICTh Ha PO3PUB IIUX BJACTUBOCTEH MOKe OyTH
36inbmiena 10 80 %. ITABB € yHiBepcaibHIM MaTEpialoM 3 YHIKaJIbHUMU XapAKTEPUCTUKAMHY, 1 BUOIP Bianosignux MeToais diinmoi 06po6-
KU, TAKHX SIK TPECYBAHHSI TTi]] BAKYYMOM, MOKe 3HAUHO MOKPAITUTH HOT0 3araJbHy SKICTh | MeXaHiuHi B1acTUBOCTi. OiHAK OHUM i3 HEOIKIB
METO/ly HAMOTYBaHHS HUTKH € TI0raHa 00poOKa 30BHIIIHBOI MOBEPXHI, SIKY MOKHA [OKPAIUTH IJIIXOM [TPECYBAHHS T/l BAKYYMOM.

Kmouogi cioBa: namotyBanus HuTkH, IIABB, mopcTkicTh moBepXHi, BUTOTOBJIEHHS, (DPAKITist BOJOKHA, TOPOXKHEYA, MII[HICTh HA PO3PUB.



